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[000418/ 033854dRCE/fUSRRODIOFBBEKLin allergic disorders and/or autoimmune

disease and/or inflammatory disease has been established in Btk-deficient mouse

models. For example, in standard murine preclinical models of systemic lupus
erythematosus (SLE), Btk deficiency has been shown to result in a marked
amelioration of disease progression. Moreover, Btk deficient mice can also be
resistant to developing collagen-induced arthritis and can be less susceptible to
Staphylococcus-induced arthritis.

[0005] A large body of evidence supports the role of B-cells and the humoral
immune system in the pathogenesis of autoimmune and/or inflammatory diseases.

Protein-based therapeutics (such as Rituxan) developed to deplete B-cells, represent



an approach to the treatnment of a nunber of autoi nmune
and/or inflamatory diseases. Because of Btk's role
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[0008] Provided is at least one chemical entity chosen from compounds of

Formula 1:

(Ra)i2
(Formula 1)



R4 is chosen from hydrogen, optionally substituted

| oner al kyl, optionally substituted |ower al koxy,
wh2008/03m hydroxy. R21 and R22 are i ndependenk¢Ty/US2007/078181

chosen from hydrogen and optionally substituted | ower

al kyl; R16 is chosen from hydrogen, cyano, optionally

substituted cycloal kyl, and optionally substituted
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optionally substituted aryl, and optionally

subgﬂkﬂUted heteroaryl [0009] Provided is a
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conpri sing adm ni ster.ing ggfatlent under goi ng
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[06?1]t he ¢ h[?rgeitdgg Esaf gl%tchlo(c:i f01g treatmg a patient having a disease responsive
to inhibition of Btk activity, comprising administering to the patient an effective
amount of at least one chemical entity described herein.

[0012] Provided is a method for treating a patient having a disease chosen
from cancer, bone disorders, autoimmune diseases, inflammatory diseases, acute
inflammatory reactions, and allergic disorders comprising administering to the patient
an effective amount of at least one chemical entity described herein.

[0013] Provided is a method for increasing sensitivity of cancer cells to

chemotherapy, comprising administering to a patient undergoing chemotherapy with a



[0014] Provided is a nethod of reducing nedication

error and enhancing therapeutic conpliance of a
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inhibition of Btk activity, the nethod conprising

provi ding a packaged pharmaceutical preparation
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desc r| erein, In an anount ficient
videt ect abl y decr ease B-cel | act|V|ty in V|tro [0018]

used in the present specgification, the fol
W@@ﬂds an raw?is% &2 mgﬂ@dg@ﬁg?tawlmgﬁg%ﬁ@éﬂl%f ik § pample.
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that the context in which they are used indicates
uroliehengitgoms thdh @elfmnlt Hetat tragn ofﬂibraeuvlat idetastirggnalletvelr efBthavevity
. the indicated n|n gs t hrou 0019] As us
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safhplcheni cal fornula, its deflnltlon on each occurrence
|s i ndependent of its definition at every other o
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thhteast conexchenwhiah theyi dry” usesl indicates otherwise. The following
abbreviations and terms have the indicated meanings throughout:

[0019] As used herein, when any variable occurs more than one time in a
chemical formula, its definition on each occurrence is independent of its definition at
every other occurrence. In accordance with the usual meaning of “a” and “the” in
patents, reference, for example, to “a” kinase or “the” kinase is inclusive of one or
more kinases.

[0020] A dash (*-*) that is not between two letters or symbols is used to
indicate a point of attachment for a substituent. For example, -CONH, is attached

through the carbon atom.



i nt erchangeable with the term"a conpound.” [0022] By

"optional" or "optionally" is neant that the
waaesespsent | y described event or circunst anceP@EYS2907/078181

may not occur, and that the description includes

I nstances where the event or circunstance occurs and

instances in which it does not. For exanple,
[0021dt | onal Ay swelsthieteiri,edheal deyth " “andemmasmesdﬁmﬁhﬂ entity” is

substjtuted alkyl" as defined below It

CMalkyl " and,
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lﬁrprmlf% synghegicpllpt Jan-fepeple aB mhereﬁélmlw»ta - pentyl ,
pent yl ep V. I .
RSP RO e RO ol (S g poine
1n61|ah)tsémumfoe1ad>ﬂ<galrborr abms rusoglly fromhk ts20rearbers htdtrssfcm$xample 1
| Kyl but having t oi nts o attac Al kyl en
tO}f@&&n PP SHSUAT ?gp heareon 'fltams PbSPEP g&#ﬁ%ﬂk&k mpasses

bR strEXRMRAE bAnE e dScHafl QI‘RPI 8t % IQH@caﬁl@oJ A@Ms2 E}Qanﬁ)les of
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thus, for exanple, "butyl" is neant to include
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ca{boo%gzlf'{g%? 37 %B}ﬁe 8'c§1%%r Oa?gm% su%l?wgrf %1 5%0 6 ba%laenr Rtoms.

gt olpst “Havi ng-one our ¢arbons.

For@xampad, Kyl alkylaidi @dicess a @atldhabad MmadCo @H;ryta;@e is lal’i@ethylene
group haVI%ﬁg}he speci fied nunber of carbon ato
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Cil' cEJSZO 7/ 0781b

specified number of carbon atoms, usually from 3 to 7 ring carbon atoms. Examples

of cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl as

well as bridged and caged saturated ring groups such as norbornane.

[0025] By “alkoxy” is meant an alkyl group of the indicated number of carbon

atoms attached through an oxygen bridge such as, for example, methoxy, ethoxy,

propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyloxy,



i sopent oxy, neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy,

3-net hyl pentoxy, and the |ike. Al koxy groups wl|
waiswalsigshave from1l to 6 carbon atons attacheRCT/H82907b78181

the oxygen bridge. "Lower al koxy" refers to al koxy

groups having one to four carbons. [0026] "Acyl"

refers to the groups (alkyl)-C(O) -
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(alkpt(y)()@a()b -yatgahst tlimltgédthéll:afl:‘ﬁnﬂ] dayban Whéneﬂnallelaj{koxy group has
tituted

I and o t|o al | i tuted
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al R ﬁblﬁévﬁfgbﬁt)ﬁlt utigth Cdbbh Ry haitaded RRrARBA 6@ O)E fMo a

together with the nitrogen to which they aré boun
caftomyl lamker.opt i onal |y substit ut ed 5- to 7- menber ed

[&.rogen-gcont ai ni ng he which optionally
mpﬁ@ludes dFmﬁoaHgP?W%ﬁgﬁrQﬂ tons sel ected from
[0029]N, andrie tefin tARinobAbETICHE 98 th¥ lerdupnTIONKRCewRash

subst i t ut ed rougtls i ndependent | substltuted W th

one Rrisighesen ppticsatly substl eft blkyk epeenadly spbssityted

q fuglo 6%10n¥ l%jl%éﬁ u,%ﬁd{;h eer&g%fl)é]&% aryl -Cl1-C4 al kyl -

hal oal kyl -, -OCl-CA

a| KYRS is ch&@ﬂ fl@ﬂl ﬁ}dé_%dﬂ%ﬂﬂptlonzﬁ%‘s%tﬁﬁt@& b‘l O alkyRek- C4
hal oal kyl , hal o, - al kyl - NH2,
N G700 Hi gy {acthcon e iy o2 G sy bund. frm n

optio N& Cf?y i%%s@tl ;%ﬁ 5) QOC% mceéiln é@/ 1lupr g%y %Jn‘tammg %%s%gflo?lkﬁlt which
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oﬁt@hal@;}/ﬂ’lbm&éd(y br I)ﬁddiﬁblﬁﬂ ﬁét)tﬁiaﬁﬁhhd(s}éle):ted-fw B, N, and S in the
-0 OCL-C4 al kyl, -CON(Cl-C4 al kyl)(Cl-C4 al kyl),
heterggyaloaikybang] kyl ), - CONH2, 6

where each substituted group is independently substituted with one or more
substituents independently selected from C;-C, alkyl, aryl, heteroaryl,
aryl-C;-C; alkyl-, heteroaryl-C;-C4 alkyl-, C;-C4 haloalkyl-, -OC;-C; alkyl,
-OC;-C4 alkylphenyl, -C;-C4 alkyl-OH, -OC;-C4 haloalkyl, halo, -OH, -NHa,
-C;-Cy alkyl-NH,, -N(C;-Cy alkyl)(C-Cy alkyl), -NH(C,;-C4 alkyl),
-N(C;-C4 alkyl)(C,-C4 alkylphenyl), -NH(C;-C, alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl or heterocycloalkyl), -CO,H, -C(O)OC;-C; alkyl,
-CON(C;-Cy alkyl)(Cy-Cy alkyl), -CONH(C;-Cy4 alkyl), -CONHa,,
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al kyl), -NHC(O (phenyl), -N(G-C4 alkyl)C(O (G -C4
W@Raogh33854 N(Ci - C4 al kyl ) C( O (phenyl), -C(O Cl-E21/851091/078181
C(O)ClC4phenyI -C(O G -4 haloal kyl, -0OC(O G -
al kyl, -S02(C -C4 alkyl), -S02(phenyl), - S02(C -C4
hal oaI kyl), -SO2NH2, -S2NH(Cl-C4 al kyl),
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(003! e, eyl” dnbshpsies: 5- and 6- menbered carbocyclic
aromatic rings fused to a 5- to 7-nenbered
het er-gag érr@amkgrﬁd ﬁarhgcy@bﬁtamrrmtlﬁ gings.dpr eraplh deesesat ons
?ngbl@g/ch{: 11 n’§ s\)%temé wﬁlegerlllr at lléast orsl«]%I %E%fls carbdcgct:)hc Xnd aromatlc for
car bocy cl dxample ABgghitiEalérien Q}daﬁé‘,l ang wtﬂahnOefndat tach ms nt may
be at the carbocyclic _aromatic ring or the
het FIEXSHEITM KPS MFreiBRyIand 9pe Fagi cearkopeliGing Fpeaic, for
substitutgd, Repreng. derivatives and having the free
val ences at i ng atons are naned as substituted

Foheaybeneryl achiledlk § aBd vahenbercddabat wlideronwaid fimgnfused to a

un| aIe 0 ydrocarbon radi cal s whose nanes
|H|‘*Fm L%‘ﬁ‘y %?g SNy ggj)é ﬁn%oﬁlﬁterP?thsﬁ@sen
fr&ﬁ rl\b M ALY P’Urts{i'cﬁ figed, rbﬁ%cﬂ@hﬁ@ %t@lﬁ@wﬂ@gﬁ%n@yom thdrings
i dene" to the name t he correspondi ng uni val ent

is raadarbatyche agomats; naghthhypougr olupttaghimient way pwi att theofarbocyclic

attachrrent er me apht hylj.dene. Aryl . ho ver, .
e AT SRS Elp M Bh e B A ap oo substuted
beR@dRr Qaivtives QRAr Rivelyy thtefricaedalbRleoVit Hied Geoms far®NRANRE as

nmore carbocyclic aromatic rings is fused with a

suhéttteieédy@nﬂaw;qdlc‘a}s@ miivatent iraicaly Herivedelsemtynigplent mglycyclic
hy; % %on_lr%dlc ter}?o%ryla]tnegoatnd%ry 1" 3 1% ovglegf Ql%:r Ebc?rg%fiﬂ atom

erm aryl oxy ref group

fréQ2darBdieatb@irwith firl fece \lamlcbl dﬁsnafrﬂdd(lfy(hddﬁigl "idene "6 GHORame
and i odo, and the term_ "hal ogen" includes fl uorine
OchPd%quéponﬂk%nPWéale%n@diC@Hl & A COBEY! "SRR Rty two points of

atfa Satg erﬁlehﬂaﬁﬁ‘tﬁyﬁ@é‘nk n AjIB/? %%V\%véla‘db g?]c;t r%%cérﬂﬁ%s's fo‘r %@erlap

er of carbo stituted w
inhai;og«m witb nissteraqryt, oseq)metelyrmeﬁrrwnbaldvovva]ﬂém:en ufrioee @f more
include, but

al ogen atons. Exa al o are
Caﬁ%ﬂcyﬁg?%af%ﬁat{co rngy it TTF ﬁlé‘?dg ﬁ‘élgh)?i %e@%/qclyﬁ%? ﬁ]EtaFﬂmaUC ring,  the
reQilfih$BROG A is RRGoRGNhS aryl, as defined herein.

[0031] The term “aryloxy” refers to the group -O-aryl.

[0032] The term “halo” includes fluoro, chloro, bromo, and iodo, and the term
“halogen” includes fluorine, chlorine, bromine, and iodine.

[0033] “Haloalkyl” indicates alkyl as defined above having the specified
number of carbon atoms, substituted with 1 or more halogen atoms, up to the
maximum allowable number of halogen atoms. Examples of haloalkyl include, but

are not limited to, trifluoromethyl, difluoromethyl, 2-fluoroethyl, and penta-



7 WO 2008/ 033854 PCT/ US2007/ 078181 fl uoroet hyl .

[ 0034] "Heteroaryl" enconpasses: 5- to 7-nenbered
W@e@R®0s3I864 nonocyclic rings containing one or PEI/ES200T078181
exanple, froml to 4, or in certain enbodi nents, from
1 to 3, heteroatons chosen fromN, 0, and S, with the
remai ning ring atons being carbon; and bicyclic
fllvedeahgdcycl oal kyl ri ngs containing one or nore, for

le, froml 4. or in certain enbodi nents, from
0§35

o 3, héieé?r%rty rFélC%‘ﬁB%Sé?F fromN, 0, and S, with the
remey_ oG hdnfigr@f QBnaRE! Rbn6AIRL Tif dco\{’fth%lﬁlfv Binlor more, for
| east one heteroatomis’ present inan aromafic ring
For exanpixempletfeeroat ytio 4n©tudeSKQHBcn&@dﬂmnﬁnbémsdl to 3,

het er ocy ing fuse 0
7 renber ARt Ba R oG 1 g S Uy RminilE ing atoms
het er oar yeid &@bons ¥&d errs V\,her ein only one of the rings
cont ai ns one or nore heteroatons, the point of
att dfumvélﬁthewml@aléwl Xikgs deatadtiog PoTAL nere; fqrgxempbh &om 1 to
oyt o8l K. oSk RIS, By LUEE SRl a0 fom
het er oat (XDBarﬁirS Wih thea@pAGand rih® aties Being B&bon hAd wherein at
certai n embodi ment s, the total nunber of 'S and O atons
in the hefy 88 JateigrODISIPECSARN IBREOMHIFAINZ: | n cert ai n
I
Fo‘%@%{kﬂée ﬂ%tgrog%),; gnéé?cgeélasﬁ #g??e%lgrrnggreﬁ h@{égocgr@tal%gf a!r&n tf&enng
fubet ©raos tpl 7- glmﬂ»p&dldycllomldzty], rilngit Far eich dtisetl) it ycdid }tece,roa(rﬂmng
nunbered fromthe | e position assigned Ity.
sy_s'_t)ams 27\1}}5:%111 89{n y ong_ ogﬂlq Hggs Coﬁltaﬁ% PRFYI! mge@%ﬁw&&mm}fle pgmt of
att’écﬁ‘melﬁyrﬁészbé")@ the %efkr&a)fcﬁﬂlﬁ'ﬂi@hﬂg br (R @cﬂ)\éﬂdy[‘hgg nWhen the total
2, 3-pyrazolinyl, 2,4-imdazolinyl, "isoxazolinyl
mmafratz of Smyd O 1thmazmthed1¢te,roatrﬂ| gdmra@@bcdsyll qsefnmamtqms are not
en zot hen ny nzofura
diiSobing SERERy 1! SPRGOFM oAy SN GmSe AT g G toms
inGh H&Eﬂoﬁﬁﬁﬂ ,grcﬂlﬁrl@h@{ More t@ﬁﬁj 2. In certain embodiments, the total number
5, 6, -tetrahydroi soqui nol i ne. Bival ent radi cal s

ofd%rande@ @t@@mlmﬁhwr%mtwh@t@rp@ﬁﬂ@yus nadmext éhanhbseEmpé@ of
he?eirgzhr,?/ Wg{oﬁ%§ 1n<9¥der PRV are n%t linfR P h‘g umb 8r9r nrlot ethn?(age

ree va ence are na

positiodeagignet! oPﬁéiﬁyna)Tez pﬁnme 3cp;rrird9§ pmpgln@;g l;ErB p;’zﬁaﬁﬁyl 3,4-
radi cal gr.oup tht poi nt

PY&AREh n%ﬁrpsfrgménpfﬁr i %@myﬁgﬁ%myllv-letze} B&Iiawhra/bes2 ﬂdfnfldazohnyl
Ry e el
be&y&hmpher@ﬂj,bfllramyll édnxuftdanyn ebenmlrmﬂnzehlwh diedolingd, ) pyridizinyl,
tnazo §1t qul%%ﬂnﬁ p?rggo yl, anc[1) %r&_ﬂg t&rah%r%)l(slo%%%ohne Bivalent radicals
derived from univalent heteroaryl radicals whose names end in "-yl" by removal of
one hydrogen atom from the atom with the free valence are named by adding "-idene"
to the name of the corresponding univalent radical, e.g., a pyridyl group with two
points of attachment is a pyridylidene. Heteroaryl does not encompass or overlap
with aryl as defined above.

[0035] Substituted heteroaryl also includes ring systems substituted with one

or more oxide (-O) substituents, such as pyridinyl N-oxides.

[0036] By “heterocycloalkyl” is meant a single aliphatic ring, usually with 3



[0036] By "heterocycloal kyl” is nmeant a single

aliphatic ring, usually wwth 3 8 WD 2008/ 033854
wWOEAMBISBeO7/ 078181 to 7 ring atons, contai ni NBCHUS2007/078181

| east 2 carbon atons in addition to 1-3 heteroatons

i ndependent|y sel ected from oxygen, sulfur, and

nitrogen, as well as conbinations conprising at | east
todhﬁngfatdirhﬁ dontatrgng ag ldaet 2readioamomSin taditien to 1 3 heteroatoms

hetero al ky groups include, for exanp
infleReRRanEl Yol *ﬁ%ml PHiREYes “bfg%». doRitRag). géﬁewelg A &Pmbylaﬂons

coqﬂpns DY [e%gt' Bﬂfé of né fb#@gglﬁgoﬂétgbﬁ}ﬁhls Suitable heterocycloalkyl
razol i di nyl, 2-piperi . 3-piperidyl, 4-

grpumendlyti¢, fanckazy e s penzicrsd frowwhqohrﬂtagmpbmgpm apsgred riority

D N e e R SR e A S

plﬁ&ﬂfﬂr hid/2 $)p1per,§lﬂl?§t Wbﬁk@ﬂnﬁeér&ﬁﬁoa\f@ hRalckitermpla®Q, including 2-

I ncl udes ring gstems substituted with one or nore

meph oyl @nd ésmorsp @lhnyéﬁmmlpﬁé?d whergin the oxysga is aSSlgned priority 1).
SL{lBD _Elt% d:% hetyI'PCXcll]O ralps o{l&u&fs nrégng/s%msrs%%stlt%l{é& Wlﬁl one or more

0x0 nmbieﬁbsng safte aor piﬂSBﬁ@mylSQ\I &Xide, S%rpmcﬂﬁinNrO)h@&?:ﬁ] oxo-1-
bammdg(i/ refers to the group -C(=NH)-NH2
thjogepspholing],pagd iltlndiego éarhwafrﬁrm%yl anfiéf@r syStedSt FRIRYisiigpone

.-ﬁére'\%)oﬂ\'@&f? §8WE gre Re, , and R is independently

osen from °h gen opti onal |y substituted alkyl,
[06pT]i onal | §Ca$ll)dm$1tm<ﬂ(h§ﬂ’édifﬁ‘ytﬂ thalgkotlp, O(xpNH@MM y

OB opt | byt PTrReeYa gt yel i PP prONRIENR'R’

Wﬁé}@tRe aRf n8astisARG&pRhddRely cﬁf)senaf?&’m%ydr@ gé?l%ptﬂ)\{lgl‘wa 9&3tituted
d wherein substituted alkyl, cycl oal kyl,

aryl
alhsdt enpooyalyo abkyyitytedngychetlet,oaoptionadlye lsubsesp@ttar)del gptipoally

st O RRL oty RSB REHERRRC g Phovigeg, tat o

le2X3APLER®, RIPah®R3)s Aotdiyaden ah Wherdie sma{@@&@lkw cfeloalkyl,
substituent i ndependent|y chosen from - -OR b

aryIO(h@terwcmalkyl yod hefergaryl mgfeﬁwemmwo)alkylswqaoalkyl aryl,
(RSB AORLEDR 3Rl Bl S grame

ulgtb(&) ﬂiydroglﬁbﬂoms had Ieplaec}(ﬁlﬁboa st(!istltﬁlemt 1n§@€bderrtl§i®135§én from
R, -NR,CORb,

OCO2Ra
NR cggRQR mcmﬁqmélﬂbo -(eep Rﬂﬁthyle@érwﬁ -SR° NRantsiee,

e T s

allofter@ipal-NRRS baRy, Eyaubesltroy- @R, kgO,RYpCOBRART, YOCOR®,
substituted heterocycl pal kyl , optiopal | subst i tut ed
GR® %ow&hnlsm@ogubg& €O m@%ér s

_C(Eo%}??g{nta_lf I39;@5 %?2%52 cyﬁt%g{i&u’, ﬁk na:ﬁ’il ot
subswhdrel R ¢k dhatscef foey @piah Kyl subpitited &J lcy6 a$il0; sdptibnmgd
su%gt%/t{lted cgc(:jloalkyl optionally substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl;
R® is chosen from H, optionally substituted C;-Cs alkyl, optionally substituted
cycloalkyl, optionally substituted heterocycloalkyl,optionally substituted aryl, and

optionally substituted heteroaryl; and



optionally substituted heteroaryl; and 9 WO
2008/ 033854 PCT/ US2007/078181 R is independently
W@ bwsosss4 om hydr ogen and optional |y substi t ut BCT/T520C74078181
al kyl; or Rbo and R, and the nitrogen to which they
are attached, forman optionally substituted
het erocycl oal kyl group; and where each optionally
subsR ik idedergicatip ch®en fistisidirddeh @dd optionatie pevwdiarted vy
substituted with one or nore, such as one, two, or
Cirbrr eyl 8libst i t uent s |ndependently selected fromC -C4

al Kyps . Ayl S :

et a AT -8 PR o v AR g el fom wnsgop
subbtikeyiled he%cyﬂéal&bkgrb@[hamil -Cl-C4 alkyl-OH, -0OG -C4

hal oal kyl , hal o, - -Cl-C4 alkyl-NH2, -N(C -C4

al ky\yl)le(r@pac@ppgp%} ) su’bstltRﬁqu@roms ngpt)ltutedN(r@demndently

suBbdtiled Gt &t Rtk RRENY! dne, eI CHEe ¢ ?ﬂ)éﬁ)ﬁ!{@%&eﬂ&%ﬁeniiengl}/

cyano, nitro, oxo (as a substitutent for cycloa
selaetedrfnmy €|11§h|alld§yll )a,ryl; eMReiaryl, -aG(@) 8T alidl- dielse]@a,ryl C,-C, alkyl-,

RanmitEs e Ty o)

ha@é’al 1k1y41a C()Q) (G Céé@JﬁYEyLNHZI @, - uqyl)édc1 -C,4 alkyl),
a }ﬁ A -0 kyl, -0
alkyd, @)I @1 @ﬂlhﬂi)(ﬁaﬂ@wlkylpmm) YH(E4-Gal akigplipheny),

Rt gy @ S EB o meRRhstoalh. con

-C(Sf@NHCRE Vl CONCNESRRG G C 2, akgﬂyl DONN@QZX AkanyCONH,,
and - NHSQ2( G - C4 hal oal kyl used herein,

NI Gt oy REKE D @hamhaNGe-{ ik HGES Gt o). as
N e aRIL D R L P ER RS QT BRRAT Ty of

-(Q(08C kCphsealkyl, 1OE((ANs €N GEkydf-SOBE  cOMikylndSOJbReshange
be an jncrease in aCtIVI%é or a decrease in

S%&i%th@loa%% i Nbl: BN Cefre AllivDectOMM@Pet )k on of
NHRO, (G XTPRAY - NSl | cdng%%b,%g&gwgbmecmwmn

I ntéraction of the one or nore other
[003%t or st Aatisedrherain,i‘reddudationk irefarseo aaﬂlalwgetlyl kifepe activity as a
presenﬁe of the

B Pdiredt AEBESEOgRe BET AL RIAGH- R5E Pyl Tpgplative to he

aclivTt@ 6 ¥ KMaREiMBle abRnbdST thk B8SBouRlY TRURBLAE hsY bE&H Inérease
or indirectly) another factor to increase or decrease

intdeviy nhgelearsaievint 3ctivey, oyl dy Roechlbyto dhe dingitrintetdcyipn of the
i ncreasi ecreasin ki nase presen
e 8 SBP R SRRLT USHBTERY ofche ol RRARfRCSle or

mbRtkdesctbiR Etheg i@ URE affe§-KinBPLEDAB) IBor %idzbﬁplbttlhb @d:sence of the
(G -Co)alk -S-(optionally substituted ary 3
COHS’-OPB%FIFadn rleyia@alﬁsmcmﬁ@ ar Aerease &ingpg activiyy directly binding

to Sﬂl? %%Qgei B? %11 s¥n gi?r%ﬁtjgs HII ﬁglrgﬁfﬁ 58&){&] f?t@tjol‘(w %Cre‘i@&edecrease

any
the kinase activity, or by (dlrectly or 1nd1rect1y) increasing or decreasing the amount

of kinase present in the cell or organism.

[0040] The term “sulfanyl” includes the groups: -S-( optionally substituted
(C1-Ce)alkyl), -S-(optionally substituted aryl), -S-(optionally substituted heteroaryl),
and -S-(optionally substituted heterocycloalkyl). Hence, sulfanyl includes the group
C;-Cs alkylsulfanyl.

[0041] The term “sulfinyl” includes the groups: -S(O)-H, -S(O)-( optionally

10



Cl-C6 al kyl sul fanyl. [0041] The term "sul finyl"

i ncludes the groups: -S(O-H -S(O-( optionally 10
wWOD080885033854 PCT/ US2007/ 078181 substi t ut edPCT/US2007/078181

(G -Co)alkyl), -S(O-optionally substituted aryl),

-S(O) -optionally substituted heteroaryl),

-S(O-(optionally substituted heterocycl oal kyl); and

subS{t@ed ((Opilisniiafl),y -S(DBoptiontiy anbstajted [ 8642] -Stod- d}ﬁlbmully

suB%ft{l{gaal%/e{téyoaré/ bsgq%}s)d}pggor%aggu%%qu@| ggterocycloagky ; and -S(O)-

(ogt%&@l}r QR RB@hhhosubst i tuted aryl), -S5(02)-optionally
ubstituted heteroaryl), -S(02)-(optionally

[084dist i t ut Bk then éﬂdfvyly]”ommgds)the gro8p0 2)S(Qopitli -G@b)H(yoptionally

By Y EPCBGE) tsr By b8t B, | SIOT bptionaty

sulagttafe@ar yh&eﬁsh 1); S(QB)oHapptianl | Y suhghielut egkterocycloalkyl)
et erocycl ry; anda S?g%) g[ytlonall substltut}éd Y

%(ﬁﬁzhﬁaptlo[lfdéﬂ?]ubmtede raHfOXS’mbs utoptonallys sybetifutedr @ﬂdOXY)
St h nor e roge

STROTRLRRl SRRBR o Aol SO eRP e Bupc g
heftdfr&t‘yclym&yﬁ dndi-8 D fdog iRy sWsﬁWtéiBﬁnfhb)it t he

desi gnated atom s nor mal_ val ence IS not exceeded.

0N a subist fermersibstiguted o asjused hereqy, mepny thatdngy igeprsmore

t I

RRERE e AP B ER 5 e BTR RIS g sclosipn from the
ingicethd geaiph preadidedrbatrts dedignatedsitailsenctimaipaulerds ionot exceeded.
i}seful i ate A stabl e conmpound or

h
ER I @ﬂ:@? ‘irl]ltﬁ%tte fﬁ'r éxq' @teﬁégﬁi thed # yyPeat SABE AP (74¢ IFRaced.

CSHbhAGIRNFY siiRHRhts taﬁd/%%‘rVérYa%lésS%}@tﬁe%ﬁlsfsMEn éhly if such
reaction m xture, and subsequent formul ation as an

coatfemdtionk assulign atableeasnpqmmd@ bi sgifulutynthietiy intinjedsdes. A stable

ot her w se substltu nts ar d into the
cofgndoF HabRREut b alab oS ReRbGriaTins svB Bl Fovus
totshAtiveMiBtiof el @abdeyiba dikddke, |a§d'sh§§e§ﬁ’erﬁ$o@l&ﬁﬁﬁﬂ Bl & agent
substituent, the point of attachnent of this

hayiftgsati leass practigalt ity olEnlessratbarwise ﬁpgmflﬂdm@stsmmtﬁ are named

|on teroato resen .het ergar
lnﬁet oF o%%/rgl rlIlckul 5 ggg‘gﬁ' A ieher ei Sn tloné) Xd?rﬂtgod that - when

(cpAbAk ARkl Ak ﬂﬁte@f asswcpbssﬂbletsabaaﬁ@msthsmnta@f Ntachifdent of this
S(O, and S(0O 2. [0044] The terns "substituted" alkyl,
suBgtEbend| Ry the ey IsirupEtce Foly dicoalkkl Portignd  Heisreriera ;Hresent in

he{t’%l)%?ﬁycﬁtﬂé?err yefoa f%ﬂ‘f‘e%éﬂl% %%élﬂ %Hcluc‘ieefh%r x&c&?&ﬁfab:r].l&&‘ &k Xuch

, oaI et erocycl oa
hdngbaomasydh asier-eOn Sa)ﬁa: andS(l@}ze (such as up to 5, for

OB Tuchle (s perERerl wRSere 1oy Ry e cropgs Cilksl. and
he’t&%z@yr Gh1ead Binkvike é)@prgssly dEldeY| RREGEPE¥ively t0okfRyl, cycloalkyl,
ar;glu alllrf]:!cer(l)cr;/(gloalkyl and heteroaryl wherein one or more (such as up to 5, for
example, up to 3) hydrogen atoms are replaced by a substituent independently chosen
from:

-R?, -OR", -O(C;-C; alkyl)O- (e.g., methylenedioxy-), -SR®, guanidine,
guanidine wherein one or more of the guanidine hydrogens are replaced with a lower-

alkyl group, —NRbRC, halo, cyano, oxo, nitro, —CORb, —COsz, —CONRbRC, —OCORb,

11



guani di ne wherein one or nore of the guanidine
hydr ogens are replaced with a | ower- al kyl group,

WO NRBMB338shal o, cyano, oxo, nitro, -CORb, -CO2RRCT/US2007/078181
- CONRbR', -OCORb, 11 WO 2008/ 033854 PCT/ US2007/ 078181
-OC2Ra, -OCONRbR', -NR CORb, NR CO2Ra, -NR CONRbR,
-CO2Rb, -CONRbR , -NR CORb, -SORa, -SQ2Ra, - SO2NRbR,

-CHIOLR? NR)@GBRBR wmf(eokéa NRCOgEe ANRTCONRR, aD@IR'Y

subs,;ltut 1 -C6_al kyl, optionally substituyted
-CQRR & MBCQ%E AR FSORIp N B e r ¥R YA oal ky!

opti \QH&E h{y dé(ﬁl%%ﬂ foh e ‘5101%)%/I sub&ﬂlgteg @1 é%rll"l’ll)h yoptlonally

substitute teroary osen fro
subgithed ab&lyalkﬂbspudnuﬂﬁ slubiStitu@al ladtdsytyclaaityil o:tpallohzylly substituted

substituted cycl oal kyl ftl onal Iy substituted
a%ﬁ@%%?%ﬁwpmt@dﬁt%ﬁ%’ by substltut ed aryl, and

opt i gna hgseﬁlﬁ%?ﬁg‘ O%?&Laﬁg sﬁﬂft - endyd gl &ﬁ%(%ﬁ‘lg%gﬂ'ﬁumted

from hy rogen an tion ysu | thte
cyoloaRigl, @pdoﬂféﬂy sabdlitlithé hetetocpgedlkyloopunahy mhﬁyumdearyl and
attached, forman optionally substituted

OHE@P%‘%W(%‘IHSWWFCYWUE“ and where each optionally
b
subsgd tsg%lée?sg Rydrége‘ﬁrhiﬁ%;fshbﬁéffy‘%ﬂbﬁftut‘gﬁ ge@mﬂ@g Arry

substlt one” or no

t hr eR’ anﬂlRﬁSztnldtthl@tth gemepicol el laye atgieheic fath dor @riothHCA

al kyl, aryl, heteroaryl, aryl-G-C4 alkyl -,
S“h%tftéﬁeééll?S‘?FQCQ}ﬂD@lﬁylagrRW’ and ¢l _c4 hal oal kyl -, -OGi -CA

ol By S <,
subl;tkyie)i (W@ih- de calnhl?té )Sﬁ(g;] aNbi{eCiw & r airkey Is)ﬂfstl-tﬁ%l@@ 1nd.?4))endently
st glonn e o Tokorilagetd ogwbsafsﬂt‘q?fgﬁé'ikﬁ SR -
C/ h%ﬂ@&)&ﬁl Q@Jldw alk @)QEH 1 Cé @4 I Wdyi- OH

- (Ci L Ch a al Kyl ),
Omloalk}ﬂll—]@(l@) Oﬁ Mz,amiﬂ4)alkylma @T (Cpl‘@r%lk})l)(cl ‘¢, alkyl),

N DD R G N i

cyRR& Mtko, oxS(£9 aQu'b%utb@t alckybalky1Fehedetd %alﬁ!yj(yCOZH
-S02(C -4 alk , -S02( § - SO
-k Bl -ky pdkyl, - KﬂQC4 aQ& é. I)I C1 C4 alkyl), -CONH,,
phgoy! ) .
NGOG RSI %@%&ﬁl %bﬁé%lhﬂﬂcfﬂﬁf%@ UG
N(Siubﬁtan{tylbtleﬁ)(gb@ﬁyb r@(t)gC&(L@Mynech)mp& fieufst i tut ed
Qé %: zil éﬁUbSt i tuted Cé? oal k% CéO)-'
C(@ st balodylar QF Q6 G-kl s 3G it alkgrD. -SO(phenyD. -
t B} -
SO R o ey N&ﬁ?f SR, S ehenyD
NHS0Oa€hdd, dlkyly, hHH{SﬂzQﬂnbnydt raudtNHS(lzmmﬁlgltald)dﬂeyl): ar bonyl
ction it erein substituted al kyl, .
OB ool ey e e oPeiffe eyl "ol abiebag I bigped ally)-
cicef.er (uBsReEY | Vc%Jcbbalkyl) C(O)-; (substituted aryl)-C(O)-; (substituted
heteroaryl)-C(O)-; and (substituted heterocycloalkyl)-C(O)-, wherein the group is
attached to the parent structure through the carbonyl functionality and wherein
substituted alkyl, cycloalkyl, aryl, heteroaryl, and heterocycloalkyl, refer respectively
to alkyl, cycloalkyl, aryl, heteroaryl, and heterocycloalkyl wherein one or more (such

as up to 5, for example, up to 3) hydrogen atoms are replaced by a substituent

independently chosen from:
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to al kyl, cycloal kyl, aryl, heteroaryl, and
het erocycl oal kyl wherein one or nore (such as up to
W® 200808388« anpl e, up to 3) hydrogen atons are reQI/HS®A7/078181
by a substituent independently chosen from 12 WO
2008/ 033854 PCT/ US2007/078181 -Ra, -OR b, -((C-C2
al kyl)O (e.g., nethylenedioxy-), -SR b, guanidine,
guanRdj DR WHR(CRIT, 0i08) (e mmetofletddibxghardRt, menidine,
h drogens are replaced with a | ower- al kyl lgrou
guamﬁﬁm whaygin one &y Bioes °frhe geanidippyirogansprgyeplegsmiva lower-

Y Tl N
-OCIERRA OCENRNED RVR GO’ ~ NR' GO, NRIGDNR R, HGOdtfosen

| 1 b d C [
ORI IVEA i 1SR Ty O PG Nk Saa

het l t

opt | SRy Ry Bk rOR LR AR sgé#ﬁﬁt%%@ddﬂsﬁo%ﬂm om
subktitoptlicoclahlkyl, spthsially witedu@d merawcydalkw piptionallyl substituted

substituted cycl oal kyl ftl onal 'y substituted

arﬂeﬁ@%%?]éwwpmte@ﬂﬁt%%b’ by subst ituted aryl, and
Opt Ilgnl hé’seﬁlfgﬂta[t Y t?(glaﬁ % sﬁfhrt - @ngl g‘ 8&&%}%@2%%tlmted

from hy rogen an tlon ysu | thte
cyoloalRigl, @pdorﬁﬂy sabdlitlithe hetetocpgedlkyloopunahy Elkbeuumcmryl and
attached, forman optionally substituted

OPr‘i’@fl%lbb%’;bé‘lltB&dlbff‘Fer%ﬂub“ and where each optionally
Subsgd E{ugsg \%ro?ﬁﬂydrégelﬂrh‘?la %?)Ebﬁalffy%ﬁb sthutJe&‘ ﬁe@%ﬂgﬂtdﬂ

substlt one” or no

t hr e’ ang RS sinidtthkenitis gémideplsiold drty laye at&e]heelc f(&‘dl ?frr @pnoﬁhﬂﬂ

al kyl, aryl, heteroaryl, aryl-G-C4 al kyl -,
Suhétttéﬁeééll?VFOCwOéliylagrRW and ¢l _c4 hal oal kyl -, -OGi -C4

ﬁlalkg\!vﬁ(re %Ehho%oﬁélhyé}fg ﬁﬁ% groug is %mﬁ‘)}s y}e}iﬂﬁ'&r}de%dégﬁ&
suh:stktyie)i @x@th— (572 @Inikmjb )Sﬁ;l;] asl\lbi(eCtWN(If_l;?)r Hirkey Isﬁlbstl-tlldélaﬁgn@pendently

st dtom s o fase ok a ﬁ%ﬁkﬁo‘ﬁ%&e@wﬁ%kw T
C/ h%&l@ﬁk&cl@idmg alkyl! C@@?»ka%@%\l@”ccq' 0 k N
OO s kG- DB -1 2k kWA, O CpHEryRy) ) C -Co alky,

S e i UL W & et

cyﬁﬁ@ MYtro, OXQ((Q) LhbSubat arlckybalkylFehSetd Q@alﬁ!yK)UGOZH
-S02(C -4 al kyl), -S02(phen § - S02
G [@p&yl,-@éf&ﬁz@;a é.a@l),a 1)1 (C- c4 alkyl), -CONH.,

RO E PG %@%&ﬁl (GoGbp R RCP RS )
-Néfzﬁb:latamyu@@)(phé@my "CIyERCs atkgl,aCko)y-@hghieailn t he
—C(O)&—CA; haloalkyl, -OC(O)C;-C4 alkyl, -SO,(C-Cy4 alkyl), -SO2(phenyl), -
SO,(C;-C4 haloalkyl), -SO,NH;, -SO,NH(C;-C;4 alkyl), -SO,NH(phenyl), -
NHSO,(C;-Cy alkyl), -NHSOs(phenyl), and -NHSO,(C;-C,4 haloalkyl).

[0046] The term “substituted alkoxy” refers to alkoxy wherein the alkyl
constituent is substituted (i.e., -O-(substituted alkyl)) wherein “substituted alkyl”
refers to alkyl wherein one or more (such as up to 5, for example, up to 3) hydrogen

atoms are replaced by a substituent independently chosen from:
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constituent is substituted (i.e., -O (substituted

al kyl)) wherein "substituted alkyl" refers to al kyl
Wab@Bse33ssone or nore (such as up to 5, for exaPgi/E$200p078181

to 3) hydrogen atons are replaced by a substituent

i ndependently chosen from 13 W) 2008/ 033854

PCT/ US2007/ 078181 -Ra, -OR b, -G -2 al kyI ) O

(e. gR* -ORNYOERaTh ad)]zgy)o (e 2SEhdihylgedivixgi)NeSR ggtmndinene

wherein one or nore of the guani di ne hydrogens_ ar
g%l&lﬂ&c\@&ﬂf%pme 8" et the ER"Wldla‘? BYFogensRER eplaped wth a lower-

YRR, NRERE i Rmo [ R OR NG - CORRRRE-QE0K"

ocmm&pocem FNRCCG)R’ cmbcozfsq:m CRORRRS, -COMNROR
and - NR SO2Ra.. where Ra i.s chosen. from optionally
CQMRR T WREW. GORI kYP2R o&@%ﬁl 4And sNBsY PRt ed

cycl b, I 1 C ,

opt 1 SR Yy i B PR SR b Yk g C A B

substirated icyéleglkiebgticmally bybsRhutéSheadroseivaikydoptonally substituted
optionally substituted Cl-C6 alkyl, optionally

ar!élub‘é‘% PRtipnaKY subptituged hegaroarglst i onal 'y substi tut ed

het I .
opt Fonat Ty 2t e SRLNERAN SRR ERARR. Splongy dlivced
cyf:Io@Ihyh ygtiogdly sabditapd hetaﬂalcwoahjﬂs bpttdmhnyi subktitdedadridy hnd
Ro and R, and the nltrogen to which they are

OPélloflélbh%’@SUW?ﬁrheﬁﬁoaéﬂﬁ thal Iy substituted
het eﬁ%\éﬁé) ﬁ‘lfM lrlijfr ’ana% umﬁf &ﬁ&e@ g,{ aéjl y(Tr
IsTu ependent

substitute nsubstitu or 1n

subskf atndtRéphnw thehmttmgermro wititie thesg lafﬂntashanln éornt aMogptiohally

three, substituents i ndependent ly selected fromCl -C4
subptipied hgtejacyclpalut gavRiiandar yi - Gi - c4 al kyl -

het oA X e b i ARl g e
substitoaﬂ kyith, orfeadr mpore,Glach adNbi2, tw&lor Gteq IslydtitidnD, ind dyicQilen@s

e €% e P R C O A SBRSHh sl

lhzzz?ﬂaoauaylt oc, 30a11£ﬁs cjtj'_]IS@Pﬂ&,%h@(%chﬁ <t eal kyl o

et er ocycl oal Kyl
-OaRy gl oatiy] hatey -DECHNBS, -8 16la)ky] J\EG\H(I(@ @mlwlm Xy alkyl),

—Nkﬁ?\“g;éhkyéﬂ ng()o Cé{jl]((g?(cacﬁ {;a}l%?laeng?(—%@%%yallﬁylphenyl)

cydhK Bflht}(c(o@) ((Wﬁﬁblsﬂwtengfo@}:ﬁ%lo@ﬁylair Wierocy@()@(?) ©Cb,H,
C?hen - hal oal

S s SR PN 1L s g BHar D) GG s A1), -CONH

NGRS RS, Ao, ey
-NQeCy Nﬂi@%((@(p%ybal@ﬂ)@ybhalﬂyn s:(m:r@mmdyme nts, a
substituted al k 8/% up.i s %a/
'C(@Qlog’& h@ﬂ%ﬂ(yl OC 0)C;-Cy4 alkyl, -SOx( C4 alkyl) SOz(Phenyl)
SO,(C;-C4 haloalkyl), -SO,NH;, -SO,NH(C;-C;4 alkyl), -SO,NH(phenyl), -
NHSO,(C;-C; alkyl), -NHSO,(phenyl), and -NHSO,(C;-C,4 haloalkyl). In some
embodiments, a substituted alkoxy group is “polyalkoxy” or -O-(optionally
substituted alkylene)-(optionally substituted alkoxy), and includes groups such as
-OCH,CH,OCHs3, and residues of glycol ethers such as polyethyleneglycol, and
-O(CH,CH,0)xCH3, where x is an integer of 2-20, such as 2-10, and for example, 2-5.

Another substituted alkoxy group is hydroxyalkoxy or -OCH,(CH,),OH, where y is
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substituted al kyl ene)-(optionally substituted al koxy),

and i ncludes groups such as -OCH2CH2OCH3, and
WO 2®Ba8e8s4 of gl ycol ethers such as pol yet hyl enegi/ysmwb7/078181

and -Q(CH2CH20) RCH3, where x is an integer of 2-20,

such as 2-10, and for exanple, 2-5. Another

substituted al koxy group is hydroxyal koxy or
an-iXekR( EH2)  Ghth asshiede y is 14 WO 2008/ 033854

/ US2007/ 078181 ~ an integer, of 1-10, such

[008047] ThEhe: P “suRbLyted apiRp Al Gib 10 Hier @oup ¢ ﬁ%eor ~NRR*
WHJrQ WRch ﬁHRQ 1r9fe eﬂ@n%@hos‘éﬂ &t dm: le@ﬂguyggtd[pﬁoﬁzﬂ ﬁ%@@tﬁﬂtﬁl Akyl,

chosen from droxy, optional tuted al ky
optipnaln a$11bytlt$lt,dds tayclobdgl, c yoplioadlky | substptifed nakyly ammocarbonyl

ofEdls sileBiaF . BRHTALI A gresitted

he@béyRNAlKYY, aﬁld&%fchﬁb'éhﬁd sullfﬁyle hRE X6k Kylovided that only one R
al koxycarbonyl ,” sul f é and sul fonyl, provided that

may, by hyideox andretyJObB Shy rOWR/R” awiel Opu@naﬂdstabw ImﬂtthVlth the

k h
mﬁrﬁgenh ngcﬁ tilé( r% fo ?orrentl a%r%)\é\ftot }]yaf %Stlﬂlt cf ? gF uz md:ngaered

oun m an y SU

nitrégeh- dﬁﬁtﬂiﬁihg dletéib&ycﬁgtﬁﬁd CWhitRi dptidvgalhetigedeycl aal Kyddditional
which optionally includes 1 or 2 additional
h%@?@@@at%#steéeﬁr@et@dl\lr ra8fh D in 1he Apfgrogyslaalkering; and wherein

suB?tEt {68 fa{@l o(%lchr(éé]llkﬂ 1 . hefafhe }9@!‘8{11%%1 and ll’lgt%ﬁdatrﬁtr@fér Q%Jﬁxétlvely

cyc érocyc eteroar
toradityd) rcybhmlk@/ttalrylehg/terotﬂ:ledlkyll andcharéroalyk wherear yihe or more (such

het eracycl oal kyl , and heteroaryl wherein one nor.e .
(YR 5C 48r 85311‘%165 upftarg hg{{—age@l atqpst ?geg)epﬁm gzjean substituent

m@é&ﬂgerﬁq %h[)@eglf%;ﬁ‘d by a substituent independently
chosen from -Ra, -OR b, -QG-C2 alkyl)O (e.qg.,

met hR" eiRT €X1)C> allSﬂz)(b_ (egu amitiyleredioxyariRy glmnwtmer,ei n
i g ene af Ror B s TR T By Vif dlover
alk%ﬁ@zﬁb hanC%B Rmtro @éﬁb COE%ECQ@BNR ROC@HW
-ONRROORS, ONRERA 5NB@®&,, -NBCQ&E&?R NRAHINRRE, SOQE&
R e R TR s BT B B R SOB  ona 1y

subsyhdrtiReds BRtE! K6 SpashdN! subQRhke @f}ldsmam Qﬁ)‘tﬂohéﬁyed

aryl, and optionally substituted heteroaryl
subktgsed cyelomtkid, optpnabn alllbssatlscublmtetrbqtcwll@ﬂ cID@oaztdk)ySIubstltuted

opti nal | ubstit uted cI oal kyl, optionally
B%“{)‘?Rtlﬂn ]élyﬁ‘g’tgg?l ) 3‘? optional |y substituted

ar yIr® @RfoseR @fd&@bﬂ)ﬂorﬁH?%ﬁsﬁHﬁ&ﬁCh@% @fk?ﬁ%wl@na@lPQuﬁtltuted
is chosen from hydrogen and optionally Substitu

cyCbalk4l, @pkylhallyaub Rutad et ocydnakylheptmnalyp geistitutedmrylc And
optlonXH %t?t%&%%@%%a&l%rﬂ an optionally

R¢ is chosen from hydrogen and optionally substituted C;-Cy alkyl; or

RPand R¢, and the nitro gen to which they are attached, form an optionally
substituted heterocycloalkyl group; and

where each optionally substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or three, substituents independently

selected from C;-C4 alkyl, aryl, heteroaryl, aryl-C;-C, alkyl-, heteroaryl-C;-C, alkyl-,
C;-C4 haloalkyl-, -OC;-C4 alkyl, -OC;-C,4 alkylphenyl, -C;-C,4 alkyl-OH,
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substituted heterocycl oal kyl group; and where each
optionally substituted group is unsubstituted or

WO pab8fozassent |y substituted with one or nore, BCEES287/078181
one, two, or three, substituents independently
selected fromCl -C4 al kyl, aryl, heteroaryl,
aryl-G -C4 alkyl-, heteroaryl-G-C4 alkyl-, d-C4
-O@l©ahdydlkyl, haBSTORY -NHK Y, -C.QlA-GH K, mmwl)(@@a@@)

I\ﬁgg g%flfyl)l%g %@ 299 /10 38 4a1kp / US 0&@(&7 ]@E@Jrkﬂ N{ﬁ‘@ybm

cyafllﬁ 3ﬁ||1t}(( gxo% @édﬁﬂl%l%eg% fd}lwcggralgi (ﬁlhléﬁélr%clvyﬁlo&ﬁ(g)

9&@61 lealklyb -CORGC (-6 a&y@((bﬁﬂ alkylé,nCGMﬂ((by@J :dhj/lkyCQNHz,

m%éﬁ%b&”%aﬁgyﬁy NGRS O O G oy,
-N( n 1é<X1>al %gg C%>@ mlamyl o @t@m(@mnw)

C&Sp& m@yqlbﬂe ) @cg;m @@2@1;@4 alkylp 8 phapyl), -

sEUEH cpalaih RSN, G AT S0 K@kl -

NH80eo@; k¥ glkyly, SNEIISH%(phe&DZ Nhlﬂ QVHS®,@ k¥ Baloalkyl); and
- S2NH( phenyl ), - NHSO2( C4 al kyl), -NHSQ2( pheny
and Whguseqptiondly ﬁ&squ@ywl aAHBOAHRINE] a]éiﬁi‘YC@H%QFllyly sulfmyl
e nocar bonyl, al koxycar bonyl
ME%P$£%h%&”g %XE %E?T are as defined herein. [0048]
[OM&] t erm Tlﬁiutbﬂhl ‘lsultsﬁdltaimmmo”aﬂsnmf@ﬁ & N-oxadéd- aexthdesoups —

ups NR Rd ch as descri
1\%“3& ea%%asc %@aﬂg Stc?% H‘é’ﬁﬁreégy tieptment of
th€ oaar%%p&mgﬂ%nﬁm NGodh owgthgﬂﬂ ,exsﬁpleelx:gm% n PUELREEr m-

peroxi de or” m chloroper oxybenzol ¢ ac e person
chddppdrexytienzaihecal t The feason| skaltedwint ther @aas ifamniliar with reaction

nditions for carryjng  out the N oxidation. [0049]
oot R Rt g K %0 Do ara not 1 ot e
[0089] OPt i C@bmpdiFAEESS FOim I NP LG, Hut FRRE Mk dindited to, optical
racemat es, and other m xtures thereof. In those

iseynery af icgmiﬁourtdﬁ of Sorgule lemeamitsrers wherdnigues doivef.sIn those
sitglgty?% tsllﬁ: A%Iaﬁlagﬁleyseorf [ fFeontdl 1%gnopg1$§1fquagc%gfe k?grms, can be

esI s or reso

obtAa&IRy @mnﬂﬁﬁ@ kythe3 1y difbytrbﬂ)lutfoalﬁﬁ"ﬁm £8er@fBs. DResolution of the
acconpl i shed, for _exanple, by conventional nethods
ragqiRHes §an &eygqcampﬂléls?@r dAr icKarpple By ecueRiiozpl gnethods such as

rgs)?a;lﬁk%ﬂoﬂgm % r seﬂ&e oIy ol%%lQﬂlr QUI%SdhE%%g%Bhy,plﬁilng, for

eac h- pressur
ex@h‘l@lf@ cmozilllngh pieﬂsmd diqtuld(nh,rommtognaphlyl d3Plof) ednmmul dn]addltlon
(or c%_ and trans- forns)
0

I E— f
ORI AL AP L BN 2 DO o ltTs (56ids iy forns) of

o‘&ﬂiﬂﬁﬁwﬁh Qﬁrbgﬁfcﬁ%bﬁ‘ ddufiX 'b§1t1c§s Wher¥ @bmBbends M FOMRAILQ exists
forms, chemcal entities of the present invention

inj mioudealad)menc forms, chemical entities of the present invention include all
tautomeric forms of the compound. Compounds of Formula 1 also include crystal
forms including polymorphs and clathrates.

[0050] Chemical entities of the present invention include, but are not limited
to compounds of Formula 1 and all pharmaceutically acceptable forms thereof.
Pharmaceutically acceptable forms of the compounds recited herein include

pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes,
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tautoneric fornms of the conpound. Conpounds of Fornul a

1 also include crystal forns including pol ynorphs and
w@b@shsmses. [ 0050] Chemical entities of the pPEBES1007/078181

i nvention include, but are not limted to conpounds

of Formula 1 and all pharnaceutically acceptable forns

thereof. Pharnmaceutically acceptable forns of the
prodmpoumdsmixeact debrder einncertail uﬂbaodtmhﬂnsnmeeaa)tﬂpoahdisydescribed

acceptabl e salts, solvates, chel ates,. non-coyal e
heggAptex@st the %mvef %@%ﬁy p@tf&tﬁ%oﬁﬁt@mt@%e the terms
“CH&Q%P' Oéntit@N Aoyl XEERal NELRRE Ao C@ﬁéo%ﬂéss }érarmaceutlcally

nbodi nents, the conpounds described herein e in
accdtpealﬂ@ sahsosfolm’uesr pieed g, |noat0byalentccep1pladabe ps@lrtss, altdbtm@eures
terms,,, " chem sa enti d, mcal entiti
10b36l," encompyadarshiuastriatl A ielER Sfioe B o sans
wiRliN#EfSe 268! ALRSs HaRcRRY:AE S5HosSINR| BMRSphdlE qctrdtotgﬁ@mate
and m xtures. [O0051] "Pharmaceutically accept ab
sudfatet sulfinaiel nitfate, dnd lilgr altaoes Welliag sdltstwitls an prganig etctd such as
rganl aci dr ochl af. ate hosp t
?ilfl%hosp s te %1)1/ zr1r61g ¢ onid {raté/ S aI]ta ? hatac@ta&: lactate,

m&hhﬁe@ﬁl@ona@d’l(ﬁb tdlkemesidonste, aéllydﬁbdyeta§lsﬁlad)ﬁa$e Wjehboa’.ﬂé] salicylate,
organi ¢ acid, such as rral ate, maleate, fumara

sttaatteraalfiéﬂkaeeete ispel 3 acgtates BQOCAE Bt OO Havhese 8, 15 0-4, and like
?(%ﬁ?lgﬁ%zﬁieyt@caﬁl alég ‘ta?dté E:Qt%ts elnflude but are not limited to

ona enzoate
soelttma rpatasstumn chleika ahnattmlrﬁ,ttu:thtuas aad atnatceuum

- OOH where n is 0-4 nd |ike al.ts. .
H’E%ﬁ'c | érCHﬁ" if%é Wb s &atnpg%u@ceéﬁfbgavlé taﬁi iﬁgned as an acid
addMInUd, t}i}ufre@f)%e"k%h el fBthiREH HQ baﬁgqhglﬁ]soﬁl?tbﬁso?i tHénamd salt.

calcium alumnum lithium and amioni um
Caddiselyonif ithe tgredwonpoundresf beew, nah aaddifien ofattai mmdaly a

PR BSb g8 S0 Bl I, Sl RRB R P STLPULRY

balsé it NSuiRbRAMESANIE SolRerftlaBE tﬂé@tﬁ% tha8Roladeh Wihinsld, in accordance
particularly a pharmaceutically acceptable addi ti on

WKl cenvergnab erqv;p@wes:éu p@cypa@ling getddddgiontrelts frem basesemppaunds.
Tl%s? sktl nglu? e § ) Wit r%g Y va n(ljls ts{f]tﬁﬁléttcntgte{hhgoléglley ‘tha? may be

n accordance conventi oha

uspd acpzdpliresloﬁ%m@pmafatmlcala;y @bcaiﬁtdﬂ)lbladcﬂltlsﬂkilﬁs from base
compounds. Those skilled in the art will recognize

[0083]i ous syhmeiad; abewst weerbreyRle faHatvithiy tie scqpsedt chemical
entﬁtlﬁmslef%gg%% Qétélcorpa{}ﬁ‘l g'%l%ﬁ%dv%é"ot ghre %‘?p%ﬁ@é ?faf(ﬁﬂtuﬁd ?'The

note above,
texmh t pmodntgb’etrshxdpearqf anlyenmdathat bembrrtelcempoﬁmts aHfnpbke 1 when
am de derivatives f t he conpounds of, Forpul a

ster o
adfrinifieged fock PYUeplGef RO TP RFCRIORYINE GhyB it AR Eh gk xarmples

ofIS6ATRs GRIRRUBIS aRf ndt erfﬁ‘tl:l@tol AWNER, RGN 'aﬁ& %E%afeoarﬁ like
patient, e.g., upon metabolic processing of

depivativaspf FERGophlegout (sprtoaly Algehal nc hude, grbutDS) am élemﬂmpounds
flft m tled1 to, acetate, formate, and benzoate and |ike

of Formula™l.

[0054] The term “solvate” refers to the chemical entity formed by the
interaction of a solvent and a compound. Suitable solvates are pharmaceutically
acceptable solvates, such as hydrates, including monohydrates and hemi-hydrates.

[0055] The term “chelate” refers to the chemical entity formed by the

coordination of a compound to a metal ion at two (or more) points.
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derivatives of functional groups (such as al cohol or

am ne groups) in the conpounds of Fornula 1. [0054]
wWab@snaasm " sol vate" refers to the chem cal entPE€HUS2007/078181

formed by the interaction of a solvent and a

conmpound. Suitable solvates are pharnmaceutically

accept abl e sol vates, such as hydrates, including
[0686Johy dr aftestean dnbrendvatynt catpkx” r¢fB856 heldhentied Iafntlty formed
b;&helate" refers to age chem cal enti fornmed b

(o

BIIFIASH SO A0tOrPOUBhBEiARP theg molReEtS ]thGHl %fO‘iaWSY?Wd is not

fof[ﬁé@%et&%bﬂttﬁe cc]-r% MQdZQ%S{hQ%%&%éulE CHOHJ%%Q ? OZ&% ﬂexatlon can
[ 0056] The term non coval ent conpl ex' ers

occhlerﬁmoagh e ter Waaﬁedntetaytlortse hydtc@eacbwrmimg;f arai electrostatlc

and a cul e wherein a coval ent bond
lnqggﬁ8Ps ﬁBﬁPB@FaﬁgﬁQE e compound and the nol ecul e.
[0697] ex amom:, teBRMRL @Y BEhdC 3BfersO©CHForfnNGOMGFi MM KR een an
Waal s interactions, drogen bondi ng, and
eledtiopegatise atane (alimkravercas @ sdregﬁns@r@accmoru) ond g hydrogen atom
term' bo d" refers.tqo a
at@oheccli tgf%) saegérbcg r%l%ltlngli] %le%troneﬁa a(%g‘lngc 0 %H%Véré a g hydliogen bond

ddnahso $uiavie asddgdy hoadedordd nahda@e@ptm )ar@ngleld understood in
hydrogen atom attached to a second, relatively

m 1@@@# ShHERAEY VE- &t ofimeates g ndwh- AdcGlel %rﬂ@eﬁy@@ﬁ@l Bond,
e h
PO S BRI, WUCETTASRE RRNRS, RO AA°CPhGHReA" fond
G&imeant el (Hglﬂuaker&stalN’C Aebhan, of Thieenkyar RgearcBond, pp. 320-326
E@ﬁenan San Franci sco, 1960; R Taylor and O
(1 hrar d "Hydrogen Bond Geonetry in Organic

(0658t al 5" A s ARLQURESinOfihhem Cak, Eseafagﬁal"l%r Bfhgment” are
320- 326 (1984)) [0058] As uséed herein the terns

syhgmoupis, and pedingalded gr intfcagdueetichabgreupsymisrgmmtrsofandecules

are.in ded to indicate f |onaI groups or
oo Gt ohgitst drEBeispt BEIEERE (o - bond or o her
[005Rgment sTief ARk aaie @Sentt QORSY td hRlida®s MtheAGitAl\eRtiBOSREN has
is used to indicate a chem cal entity which has

bipjogicalyactiaity.ad mrtztny empadigeantsaiph “a¢tysdigaiintisa cgmpound having
phaﬁ%%ce%lgcagllg tnlg % 8x2{}}?}§gngn a%Yllvg 9 ger amnacneemalncgntl—cancer

For 1'e“An I've agen may Dbe an
ma@pmn@ancer therapeutlc [ 0060] The term
therapeutlca ly effective amount” of chem ¢

(0868 t y of Theripgn shﬁv@ﬁwcaHy ﬁﬁ%ﬁwe&ﬁl%ﬁbmﬁtﬂ C@f:mé?@% grfy of this
1n%ﬁf&n3‘gggél@'taﬁta‘?ﬁcﬁﬁt 'éﬂ”ecal ’n g}?gn Qm ﬁeﬂ%& 5 th’ &Mon-hfnan

rovi erapeutic t such as anelioration o
p&ym@tmpmvidsladhtmgem bed¢fitesaste apamogiastsinost, syorptoms, slowing of
revention of disease e.qg a therageutlcalhy .

% BYRUAS SIQRpinkrevention of disease e.g., a therapeutically effective amount
may be an amount sufficient to decrease the symptoms of a disease responsive to
inhibition of Btk activity. In some embodiments, a therapeutically effective amount is
an amount sufficient to reduce cancer symptoms, the symptoms of bone disorders, the
symptoms of an allergic disorder, the symptoms of an autoimmune and/or
inflammatory disease, or the symptoms of an acute inflammatory reaction. In some
embodiments a therapeutically effective amount is an amount sufficient to decrease

the number of detectable cancerous cells in an organism, detectably slow, or stop the

growth of a cancerous tumor. In some embodiments, a therapeutically effective
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may be an anpbunt sufficient to decrease the synptons
of a disease responsive to inhibition of Btk
W@eaos#3I8y4 | n sone enbodi ments, a therapeuti caPCHUS2007/078181
effective anount is an anount sufficient to reduce
cancer synptons, the synptons of bone disorders, the
synptons of an allergic disorder, the synptons of an
anablin® i snaruareown dhfbicient tf shainkat @nyerdisswase, locertaiecircumstances
an acute inflanmatory reacti

of sonme
2 GBS NEHS 2ot FcEpBaY PB%PYFV%FXIEHPW ot Brlgaitesiglafn some
en%&ﬁﬁ&nt?ua{ ftﬂe?aﬁn%ﬁﬁcatllg Q%%fl@@§ﬁouﬁth@f Q%Haﬁfcaloéntlty 1S an amount
det ect abl e cancerou s in an organi sm detectably
susfioent topreeoipa Bllgelflcgmtommawf orgigaincetly usduce iy det¢q11able level
f ective

nbo t
o I an e P oS B Bt B PRI IS STl s s

m&Hbdd BéRAbed Be@lH tdrkirdatiadNEIRF@ HisoH¥R and/Br &@bindhiine and/or
ci rcunstances a patient suffering fromcancer may not

mﬂm@@@mry disagres Ard/off adyis mﬁa@ﬁfam ehctions, 8 @rpéapeutlcal y effective

am un? ma a}( tlso ba z}nh%ﬁl%ereltmsht%aieln %ne Catdmutns't%r%%u "90 a R'iment to
emcC ent i IS an anoun reve

de$dc@elbll§f Istoan tpro dredsms of ahe Slisghdef Id?aiﬁl%{fe}ht el L{;aaeﬁma) whom the
detectabl e | evel = of cancerous cells_ or cancer markers
chepigah enpityt is gvensfrpmopigsensiag wnpeyms; pls igedlergie dispederpgad/or

LA ol PRI SR LR .
ceataint methotl$ @nyeaibed )hel‘eﬁad:'én mSHSmg allehge dpetder<and/yr autoimmune

effecél ve anount rra | so be n amount suffi ci

nt, )
angfox fntlammatogy éfssaseﬁ ophAfye ﬁle ar{naaw%feéle&l%r 9 tﬁ?rawuﬂcaﬂy

ef%ﬁ% £350RMA al{ 6 H FBARE suficiRl RV EBHudeNCIRA RN GetQse in
whom the chém cal entity is given from presenting

the yanpuotref ef mafker ardtan girccetli type dlertlse antebhos blend of serume For

and/ or._ i nfl a di sease acut e inflammto
xiRlsonn aihs ATRRRdrr T renS elier b lis, A ERO8HYof a
cheh®@ll iefi@y leb@1b@H hefbi® Qiftefet @nﬂérﬁflczﬂM?Qiem%ethe ABGNiBY of B-
i nfl ammat ory di seases and/ or acute inflammator

cetlpadit anotier exampler | Jéilpﬁ@mel %Iﬁ?qd}mem f é@@mtlmﬁkcmamount is
an arﬁgunq faanc}%m?ﬁﬂten%w Enc{ héii per?fj d&f B ¢ gﬁlﬁgan"ﬁ]yl Fcrease

decrease In a har rotei n

thé Yiambenof Becepiat ile rahotslexbémqﬂ@ rlnssefridrﬁmlﬁ@limerﬁs( al'tﬁélﬁpeultlﬁally
some enbodi ments a therapeutically effective anmount
et ¥hBlRENGS 2 28R eRP DB g 5 sBubech i sutticient to

de%%:fagé tﬂfl %Uel {Jparﬁi! 9Bt %glcﬁﬁmel rX?egﬁﬁraﬁﬁﬁ@dRéH% r%ﬁ%ﬁtvsj l%l%f%cpgvuh the

n anot her exa
dltdaeafmpmnMn@agﬂaymeffectlve amount is an amount of a

mcal entity described herein sufficient to.
[Oﬁﬁ ni fi caﬁtel S‘Fr%’}ed‘i‘léglélén ‘Pfgc%‘if'n%élrgmcffcaﬁt rgase i the baseline
acﬁ'a% Rer GRERLE actiﬁtys&nﬁroggg?‘)d‘*lﬂﬁﬁft§naoft lﬁlﬂ‘J @o%%{y"’ ¢abisYto a
fective amunt is an anount of a chem cal entit Yy
ded@@m’ inbBdl debviey ms s dirfdtor emdirecoresplase cathe Hrdtﬁ@n¢ee®/fedt legfst one

e S A% e SAERL Ok RLSRR b R BELHELE 8 he o
least one chemical entity. The decrease in activity may be due to the direct interaction
of the compound with Btk, or due to the interaction of the chemical entity(ies)
described herein with one or more other factors that in turn affect Btk activity. For
example, the presence of the chemical entity(ies) may decrease Btk activity by

directly binding to the Btk, by causing (directly or indirectly) another factor to
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[0061] The term "inhibition" indicates a significant
decrease in the baseline activity of a biologica
W@eaoB#M338y4 or process. "Inhibition of Btk acti vP€HUS2007/078181
refers to a decrease in Btk activity as a direct or
i ndirect response to the presence of at |east one
chem cal entity described herein, relative to the
deatasev Bitly aofiviBt kori by (diecapsenaedirafly) ldecraisind @ashmome of Btk
chenjcgl %Etity.,The decrease in activity may be due
PrEEnt WG F et OrR#Mti¥Pact i on  of the compound with Btk,

[09621due t %Bﬂ%ﬁidnn&e!%ﬂﬁta'&t%tyoilsé P&e&ﬂ%hm@lﬁélvaﬂ@tihﬁ%%dhogf%f Btk

descri bed herein with one“or nore other factors
actimity ur m sefhfl@dtbi@thkmac iavsay yor Bt actigxpnyukle as theeATP hydrolysis

resence of .the chem cal, entity(ies) may decrease.B .
o< ORGP POt HBGEIS STGIRG Y -ang ekl Sy SRvabrg heren
hals il RS Wiluerledsn@hah @ty @nPtofiefordA%t Oln §die 2Rb¥Ements, the

2008/ 033854 PCT/ US2007/078181 decrease Btk activity,
chemidgy epifiyrhag tanylCor vilngilase ghanygr agpel wasssnigan HE0 appemelar. In
of . Btk ..present in the cell. or_ofganism,.[ 0062]
sofntialod B ST M pimieef oy Rl I Sl s o v s o 10
nanBhokirt i on of Btk activity in a standard bi ochem cal
assay for Btk activi t¥, such as the ATP hydrolysis |
[0868ay desdphibisgnioéPosi!! acHvEpmstesmsorderErass in Brrsll activity as a
dife@? gt iregtnlte'sﬁeéﬁsg &S ¢ Qr%gerﬁg %! aP leal's]@?neaghelngég e\ﬁﬁ'tyu 8escribed
ess than or equal to 1 mcronolar. I'n sone
heesihotianiwntts thd haivitghdrB-cells mnthe tappsdnas ofitthd §£50as¢ aneiehemical
| ess_than or equal .to | ess than 100 nanonol.ar._ln
engiire TR A8 At &0V asHndeedp 1eqy IHgLclop ‘P%li;le compound

wifRBHEOH G118 oh & B SRRt RhCtdQ tHAD in AN AT B celll 29961%}
“I'nhibition of B-cell activity" refers to a decrease

[0064]B- cel | Inhibitioni bl Baselh actiiryealso oefarndé rabservalds pohibaion of

t he presence of, at | east .one ,chem cal enti
CHRL PRI Hop crndaflpssey Shen B IR doa o rabRd pelgwe ol some
erhbbdifiéntabGengen@fal teh8tydliesk8h&t h@BR Rivem ¢@l, vl idsy than or
The decrease in activity may be due to the direct

equpk ter lAcnicsrmelpr. t Mesomsravakadamentk.tthe Bramisg! apfityhhasra Ioso value

nore ot her .f or ag.in turnaffect B-cell .
000t g oBGARY PabiIohich Bl o O ooy dpg ghermical

entigyf BIsSintlQsolsey l¥althen dridgiubli tH1500 nafiom&WB6 expression in
a standard assay such as the as‘sael(1 descri bed below. In
086  enbdbiFsteastizity’t Heo mBEELagtivaten. tgditfabetiqmy grpreanization,
. ‘ |
B B S R
TdiaEkarect @668 MM suén pdrésdart Tlakd)por @ematant-bolued snimh@sgldbulins,

m cronmolar. In sone e oaﬂsig nts, the chem cal ntit
c VRl o8 973 gt i cellvatiarhas FisepanerEcapis: s G morian of
1eGA9%R forB of ltherdhiibef-Atibod) S8mpIREdUHGS cREAbY RIG. OB cells also
redi stribution, reorgani zati on, or cappling or one or
capymeenymiorgseBons bl theeethratadeconpoaptte pigoneplgmentGHgQ C3b,
cﬁ, ; ?4, gr?cg Clg. These various membrane receptors and membrane-bound
immunoglobulins have membrane mobility and can undergo redistribution and
capping that can initiate signal transduction.
[0066] B cell activity also includes the synthesis or production of antibodies

or immunoglobulins. Immunoglobulins are synthesized by the B cell series and have

common structural features and structural units. Five immunoglobulin classes, i.e.,
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Toll-like receptors TLRs (in particular TLR4), or
menbr ane- bound i mmunogl obulins, e.g, IgM 1gG and
WO g8/088884 B cel |l s al so have nmenbrane recept or BCT/U820pt078181
portion of 1gGin the formof either antigen-antibody
conpl exes or aggregated 1gG B cells also carry
menbrane receptors for the activated conponents of
IgCohgA, dgenigD, etn@ lgE Gbrecogidrbd didhe aimdls @ syructhing siéfferences of
vari ous nmenbr ceptors and nmenbr ne bou
theiphems ghapare 2l BRI 96%%0@3{% PokBERS
cHafdiAtibbdLL ﬂooi‘%léafjantfg@ﬂ Hia?g)etdQéEteg aall Bf §e'v@1ta?clﬁé Q08f
t ransduct i on B ce activity also includes the
1nmytntdgt£é;>|uhn&)®r rpapbmmstmtcdob aamgicdalis®s sutwiass of

obulins a nt h
inpiino R APTiodRg oy R B  oU Y Bhurr PeAFTpaL
o s&fed] Glddbedlof WRifuSiogl EbM s FAH O Yhéum£0idTe&Srs

ol s&delidl Cldd§edl of WRinfuioglbl EQGA A0 4hd b

i.e., 20 WD 2008/ 0338%4 PCT/ US2007/ 078181 G |gA
(anwdlqsgmlg(éme myBt oftanareeaenirgdias e Igivi nmheurmkq lipfbut can
alsoc ues y&all di flfgr ences of their heavy chains
ncludi N g?he &hi no acid sequence and |l ength of the

[opm]y pept i Idetddﬁlbﬁj B celfadtivigadi @S irterdied it/ Bidludd hisgedy dTRYents
be detected in all or several classes of

leadipgteo relbeiondexpansipn/(Prdifpradeni frane grecyrsgr Bilygphocytes aad
EARIRER AErh A e ety
co&gmenai with asSgs-lafidinpand agtlh@:lytdkmesl grﬁmfrm arthel eglls.

t t tl d t
["b@@ggﬁ i gleg“}& it o ?&mqﬁ%ﬂﬁ%&@%ﬁt’) Sz 30 wé}?blE%ofS %rpﬁffraﬂon
ofGBRSInS BAfellk AFcRhs J:egléero[lg)@ﬁ:%hs q‘ﬂﬁbﬁdn@aﬂB B¢ %d/ or

activity also is intended to Include a series of
inkpgrnsof nogadli mep-diseBed Bldells| dhatermx pdmlstlolm of B-cell

f. B | t
oA PPl PSS MBI B Al ot

cefi€| dithemitivedo bAkBSvAD| BRE ah nn}ﬁ@lﬂbh' REBLRN phblifBration in virro
ant i gen-binding and with cytokine signals from other

wew{l bg any s@@@]caﬂtldqﬁﬁebietm@w BT @& Breefs b1 41f @rvaiy e oxnple
cog?ac?eldlw1 hoatll { g & éh Pmcoafl e tﬁt?/ lglef %ﬁo?& hgrem as clo%%p%dqga matched

asS cancer ous

Erpl‘eﬁ:u%t%oﬂtﬁ&éd &ith th@ﬂidghtalcent@tle?or nral non di seased
s. Th i nhibition of B-¢
[0B6Y1 i f er aklh@ﬁlom Hdt et %@hfﬁéatm&l@a@@rw st vable inhibition of

BRLODIHGAN BCHERRR hOmidfe HUORREBh afkay BLB Sey €1 € her

tro or 1n vivo. us an i tion
prphiekatlfoer satch @n therassaytdes:crlmd heetih dnanmesnﬂndfmm the chemical
l[ls inan.in vitr

decr eas er of B-¢
Se”'ln ailif—‘tl%“ I} ¢f egpal t8&§tm16¥?én%lﬁerﬁlé‘éme Sﬁ@Pih&?lems

théi @%ﬁlbgee%uﬂﬂ{a%'aﬁ 1@, VaRN&sqthd & Quitdb ¢ %anﬁ%&n@l@% In
contacted Wwith the chem cal entity(ies).

sohehiniiadinoente ftha3cheeli¢al gnatyinke paiG o walab dass ﬂemelrsqmi to 500

obse{vable i nhi bition of
nanomeoila

[0070] An "allergy" or “allergic disorder” refers to acquired hypersensitivity
to a substance (allergen). Allergic conditions include eczema, allergic rhinitis or
coryza, hay fever, bronchial asthma, urticaria (hives) and food allergies, and other
atopic conditions.

[0071] "Asthma" refers to a disorder of the respiratory system characterized
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B-cell proliferation in a standard thym di ne
i ncorporation assay for B-cell proliferation, such as

W0 b@sa3Issy descri bed herein. In sone enbodi menkGT/Us1967/078181
chem cal entity has an |1 C50 value | ess than or equa
to 10 mcronolar. In some enbodi nrents, the chem cal
entity has an 1 C50 value |ess than or equal to |ess

byt mﬂmrnﬂlanbmrmrmwa’[g oflthe aiswny aadmm&mr@cti\tiheofah@mws to

tit val ue ] ess than equal to 500 :
infale ﬁ%ﬂ A%@W]ﬁ%ﬁwn Iaié]il?j’;ﬁ% h g exclpsi bﬁ%oa?@gevd@rawpw
o BERiSsyntht&agui red hypersensitivity to a substance
(al I"er &hﬁ). Al l ergic conditions include eczens,
[0872]er gi ¢ By sliignifi@ami’ is cmwaylz any h@wcta@lﬁechan&gc chathisagtatistically
ari a [ n ,
s e ind San S sRahtir 8l oG A@nirfaferdrh Al Spgeny's T-
tedll WREEQI< @D5t he respiratory systemcharacterized 21
WO 2008/ 033854 PCT/ US2007/ 078181 by inflamati on,
[0A&}]r owi ngA Gelisease r%s'ppwavestoanmbitwcroé&le@lctweta’ém a/qilﬁe;asvafn
AR B Bt et BERUAR FERES i BT ek at AE R on o
sy&lpt@hgidecrdysph a¥Base [poébfedsioBy presé@ivinfdr danmy' of dﬁeiﬁé@ﬁiet or
any detectabl e change that is statistical
inkibgfipnsqf @herrant Actiyity A KEERIE Cﬁléﬂﬁ}?ét(mP%OCﬁ’&toséﬁOdaStS B-cells,

-
e LA KSR SUA% oA RuBFILAS SUUSAIL Bylilfet o
[0D7Ti bi t i oA redtmBhkoaetdtingtigéans aing tokhseas ef iandisaake dha patient,
. ingjbjting Bt k ki nase provides a therapeutic benefit
l4é®eas an amelioration of synpt ons, decrease in
di sgpse %r@%nﬁﬁ% HRUisdAbE YieRid, eRlsHg HELRYicAfsyRbRBASE the
onset, or iInhibition of aberrant activity of certain
celI-typsbﬁ@ﬂnmmcgde@ﬂqnsteoclasts B-cells, nmast
cel my.e | l.s, basophils, nacrophages
neub}op Pé%tgﬁﬁﬁ%gﬁﬁPFtlc cells). [0074] "Treat nent
or ty eat i J\Ghvite R Srréing the@veRpmeat ofe1ihi AL ABptbiMsBand/or
patlent i ncluding: a) preventing the disease, t hat
dtausi rﬁge\ﬂh@th@ldlaq:ia@arhassﬁnmugmg thsf regessionpEeinienl not
to devel op: b) inhibiting the disease; c) slow ng or
arresting Pﬁ)]%evelopnent of clinical synptons; and/or
[0075]r el i eviPageiithecfels 3@ as eninfahatich & a amsianghith@s been or will
regression of clinical . synptoms. [0075] "Patient"

bertb? abiectqf tigAtmgRt, @&PCYV%WYﬁP%WﬂE njeplads r@é&l%wﬁmon

cabeWsdthl in both human therapy and veterinary applications. In some
embodiments, the patient is a mammal; in some embodiments the patient is human;
and in some embodiments the patient is chosen from cats and dogs.

[0076] Provided is at least one chemical entity chosen from compounds of

Formula 1:
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be the object of treatnment, observation or experinent.

The nethods of the invention can be useful in both
wherva3sker apy and veterinary applications. | nPGDES2007/078181

enbodi nents, the patient is a mammal; in sone

enbodi nents the patient is human; and in sone

enbodi nents the patient is chosen fromcats and dogs.

[0076] Provided is at |eas chem cal entity chosen

from conpounds of Forrmul g@1: 22NWD 2008/ 033854

PCT/ US2007/ 078181 G G-I~ " NH[R2Z1 O HY_r R NN

RI6 OA R2 t_' (R4)1-

phar maceutical | y acceptabl &

non-coval ent conpl exes, prodrugs, and m xtures

thereof, wherein Ris chosen from optional

substltuted aryl and opt i onBbil

heteroaryl; R4 is chosen fromh opt|onally

substituted | ower al kyl, optionally subatltuted | ower

al koxy, halpo, andkbydrox

i ndependent | ser
substituted | oper ;
cyano, optionallly subsgti

optionally suBstituted al kyl ;Rzt is chosen from
optionally substituted Co 04alkylene, -0-optionally
substituted Co- CAaIkerne F34(1@0 Cdal kyl ene) ( SO) -
- (Co- C4al kyl ene) (SQ2) - an§: CAaIkerne)(C;C»
and G is chosen fron1hydro en, 0, hydroxy, alkoxy,
andiphb@naceidalip abdeptadblxsitts, toahvatks adHéMﬂtes, non-covalent complexes,

hydr ogen,

cycl oall kyl, and

prodrugs, and mixtures thereof, wherein

R is chosen from optionally substituted aryl and optionally substituted heteroaryl;

R4 is chosen from hydrogen, optionally substituted lower alkyl, optionally substituted
lower alkoxy, halo, and hydroxy.

R»; and Ry, are independently chosen from hydrogen and optionally substituted lower
alkyl;

Ris 1s chosen from hydrogen, cyano, optionally substituted cycloalkyl, and optionally
substituted lower alkyl;

L is chosen from optionally substituted Co-Cialkylene, -O-optionally substituted Co-
Cjalkylene, -(Co-Cgaalkylene)(SO)-, -(Co-Caalkylene)(SO;)-; and -(Co-
Cialkylene)(C=0)-; and

G is chosen from hydrogen, halo, hydroxy, alkoxy, nitro, optionally substituted alkyl,
optionally substituted amino, optionally substituted carbamimidoyl, optionally
substituted heterocycloalkyl, optionally substituted cycloalkyl, optionally
substituted aryl, and optionally substituted heteroaryl.

[0077] In certain embodiments, R is chosen from 4,5,6,7-

tetrahydrobenzo[b]thiophen-2-yl and substituted 4,5,6,7-tetrahydrobenzo[b]thiophen-

2-yl chosen from mono-, di-, and tri-substituted 4,5,6,7-tetrahydrobenzo[b]thiophen-

2-yl wherein the substituents are independently chosen from hydroxy, lower alkyl,
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optionally substituted am no, optionally substituted
carbam m doyl, optionally substituted

wheae0sssyc| oal kyl , optionally substituted cyclpel/kgi0p7/078181
optionally substituted aryl, and optionally
substituted heteroaryl. [0077] In certain enbodinents,
Ris chosen from4,5,6, 7-

sulfehylamldriowendkdb), td bgpensy2- yl and substi t ut ed

["ﬁ%ﬁb?j 7(—jit1§3lfcglg%dr %Snzo Sti?kigitcg%tég?r-omza%kﬁhosen from
tefS}a ﬁqb%hic%ftﬁ%?ﬁ’e’nf?ﬁlgﬂ%{a[ Rbidea Q%?G,%%ét%/elrhg%%ﬁ %;oclqt))(]Elﬁgphen—

1S
ubstituents are i ndependently chosen y Y,
2-yloskeserefrapimor®3, dDaRd 084088864 REH/AISROIIr*8igb]thiophen-

sul fonyl. halo, | ower. al koxy,. and heteroaryl 0078]
2P ahe S Bianr ar odniidin R wd Trath fflerstigl -
[00®9]r ahy draRenHialchiboBinHAE R- id thbseR MbnS WP H 7-tewtaBFHrobenzo[b]

4,5, 6, 7-t et rahydr obenzo[ b] t hi ophen- 2-yi chosen from
thipphen-2-y8i -, and tri-substituted

, 6, 7-tet rahydr gbenzol blt.hi pphen- 2z yl rein .t
0880 ¢ e icb A RN B Boafs B bt iho e
cyalokiypta[ b BbABEn-Ry1 akd tiesirugetoRel78etetrahydrb-UE- chosen from

4,5, 6, 7-t et rahydr obenzqg[ b] thiophen-2-yl. . [00806] In
cygloheripkd] biApSEn-Rem caoseR o8 BRBReAl-f #1ghi-substituted 5.6,7.8-

Bt Y Jtb YA
tega 980 cz/gfog’g%;g@?tglﬁa}elef ¥ ﬁ{ll g{ﬁg{éﬂh@ ShEN AR 2 1r§ﬁepé'mlgntly

upsti t ut tra
choyal fobre powedrollkyti ophen- 2-yl chosen from nono-, di-, and

j -substjtuted 5,6, 7, 8- .
rob&{1 ahydr%-cﬁﬁﬂle)‘?g}bé?ﬁ]é’b?“é% By it AhosR&RD 17 furgrBy ol
Cyg}élagﬁgtg[(b [gé)gelggeylj ndependent|ly chosen from | ower
al kyl . PI%O 1] In certain enbodinments, Ris chosen from

(0882, 7, 8- tlptcerhiy dnbodithenty | iskhbpteafivht pyrephenylang [substituted

008 I t ai nbqdi t. R.i h f :
YR B e ot 1 TEaH By PSR RYS g S BERR P m
sub@it@ents Ste-indepBRlichill chokes Filohilo@r BXyBRZI N- 2-yl wherein

the substituents are independently chosen from | ower

[088Xy| . [ dogsitaingmbedinagngs, Enib clesen Atosn Stert-Butyhpyeanf-pm
ert-b | -pyrazin-2-vl o . 084 e in
088501 rorip e BRaEt 1 isgMebhod AtLURKT sy mono-

difan® tri-sulshtitutedptibnty Y whesinghé tubseéaicpi aryindggead&itly chben from
substjtuents are | nde&endent‘l y chosen from_ hydr

OXY,
hydgaer loayek kvl suifanghyiiifory qrsepnlly Bipetityiedl aFIyno,%ower alkoxy,
1o€v&é€§ﬁ< ltsldt)& uRIWIE oﬂe%\f’%{or@hﬁgxﬁﬁwer Llﬁgﬁsﬁg{f%ked with one or

subst (0] r a oxXy

tuted wth one or nore hal o,
meietatd, lawardliwil sibsanheedowith hpdrexpndbwer dlioydenbsaitkyd with lower

substituted wth hydroxy, |ower alkyl substituted with
al\‘%?“‘ha’flt?@ﬁq' and het eroaryl .

[0085] In certain embodiments, R is substituted phenyl chosen from mono-,
di-, and tri-substituted phenyl wherein the substituents are independently chosen from
heterocycloalkyl (e.g., piperidin-1-yl), and lower alkyl substituted with cycloalkyl
(e.g., cyclopropyl).

[0086] In certain embodiments, R is substituted phenyl chosen from mono-,
di-, and tri-substituted phenyl wherein the substituents are independently chosen from
hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl.

[0087] In certain embodiments, R is 4-lower alkyl-phenyl-. In certain
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[0085] In certain enbodiments, R is substituted phenyl

chosen fromnono-, di-, and tri-substituted phenyl
WoL@BM033854 he substituents are independently chepGEESI0TONS181

het erocycl oal kyl (e.g., piperidin-1-yl), and | ower

al kyl substituted with cycloal kyl (e.g.

cycl opropyl). [0086] In certain enbodi nents, Ris
enshaismedtstRe @hemwtyleﬂs}mﬁgln from nono-, di-, and

[.-substjtuted phe e t he_ su ituents ar
["f’#élependelﬁtcmale WB?QH%‘?‘?‘%% Wﬁwas'ay romgwélfogsv JQpfional ify
su%gﬁtﬁfaa%wer AJu%ﬂa{y abk@xded 1@«)& Aﬂlgaxgr @%}5' hach qg& 7]

ncenauwe i ments, Ri1s 4-|ower [-. In
hyderxtyaﬂm cer®dn V@bQ@ﬁﬁhGSBB B4hPEH/ liBR 0@(’1%9&8 bﬁ&onally substituted

ments,  Ris .4-tert b n 0088]
to§Bp SRRl it Ve BT Yest b e g orain
er@idiaeal IR, is shdaeh ilort ﬁgthkfp‘tﬁﬂluo?bﬂﬁ}éﬂhfyl @fﬂdo%}ﬁéthyl methoxy,
substituted | ower al koxy, cyano, and ydroxy

triflyoroarethaixy, difowinethiy, ar4lyoso chb@éﬁaqur@:mdhymtag@ns methyl.
[Oegﬁﬂlsf Pta lultﬁell g\flvtglpltbgot enge%t/s, %ﬁ%l S c,ﬁose¥1 érqnm §¥dr8€ear1 z}n¥1 lower alkyl.

In@efthidiembo@inxa, ReNisShofdd ficen GBS & zfnrdctﬁétﬁﬁt hiy bertain
trifluoranethy I di f 1 uor onet hyl , net hoxy,
e@b@#mﬁﬁﬁdﬁgﬁﬂbﬂygthluoronethoxy and fluoro. In

[Oggmt ain %t&glqﬁggﬂ{b%dl . R, ”Fstcﬂb!%g,n r&q@ﬂﬁcﬁg%éﬁngiaéw dHieyl.

odi nent's IS C osén rom roge
Inakkyih embodinasirts, &, nis ehbedifroamhgdro B‘ZQaridenﬂh}ZiS ém cdreapim

I n and nethyl In certain enbodinents, R22 is
4%%# @T”?H certain enbodi ments, R21 is chosen

[069Hm hyd r]ﬂg,‘%ﬂalﬁ Qﬁl‘b'ogﬁ\ﬁ‘f,rntsa h{if%’ s-chodefl fﬁﬁﬁ hdrBgen, lower alkyl, and
mbodi ments, R21 Is chosén from hydrogen and nethyl .

loWnr diylt sabstitutedivodi angnt chdred fiom mmnd@ewbst[lmfﬂa@"@]lkdxm,
ert emrbodi nent s rom dro
orf G oRY L ganS Pty RO e Y et bprmpre.
R &HoaRRed fromealdgenahd Yo ARkl t at@HaialkDoMimer@R R ORAGW M
substituted am no, and optionally substituted acyl. In

alldr ﬁlacqﬁa@hmh@@@ml@ Ris rrel@qsgn Erhmééfdrqgie@mlﬁmr aebethyndn
ceg%?yelmb r}{ents Ilil ?secrh en rom e%yq%&%éfhgﬁjiﬁ celsfam V\%odlments

n certa osen rom

RRYLmedsn, Inﬂiﬁttlil)dlemb@ﬂﬂneﬁim‘ﬂle 1slh|ydrocgeﬂit ai n enbodi nent s,
R16 is chosen fromnethyl and eth In certain

[08%Hodi nenlpé:ertalmfelhoglmﬁé%% is choger %ﬁofna miogalhnehbiefes Co-
CHE PR SRR EDcortimn e TRt peoh -
(C-O(C4aﬂxtylene1)aﬁ=@) -s Ubstiitdin Emﬁodlmeﬁﬂ;aL kfyd:hmm from optionally
b B SR RREL s o ETetosRt. £ SHFBpEROraITeys: L is
a covalent bond. In certain embodiments, L is -(C=0)-.
[0093] In certain embodiments, G is chosen from
hydrogen,
hydroxy,
-NR;Rg wherein R; and Rg are independently chosen from hydrogen,
optionally substituted acyl, and optionally substituted (C;-Ce)alkyl; or
wherein R7 and Rg, together with the nitrogen to which they are bound,

form an optionally substituted 5- to 7-membered nitrogen containing
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substituted Co-C4al kyl ene and - (Co- C4al kyl ene) (C=0) -.
In certain enbodinents, L is a covalent bond. In

W@ eoosasassenbodi ments, L is -(C=0O-. [0093] |n PEr/USI0N7/078181
enbodi nents, Gis chosen from hydrogen, hydroxy,
-NR7R8 wherein R7 and R8 are independently chosen from
hydr ogen, optionally substituted acyl, and optionally
subst i t uttetkro&tidaiyhvkydh; opoibnaliyhfarteemnEdd@ndhe 8 fwo
together with the nitro to which they are bound,
form an odoitwnal hgereys choadrom K 9. :disiber od
nitr I nj :
nor RERBP AR IAG, 6 dihy g@%ﬁg@f%f’ﬁ%fﬂg Moz Y hal 1y
f ur tloeer ilketyuded one or two additional heteroatons

chos fro 0, and S; optionally substituted
frhro o

, i mdazo[ 1, 2-a] pyrazin-7-yl, |ower
[089440XY,  aARGehiin aiboasMmD Vs chodeB@R I n certain
enbodi nents, Gis chosen from hydrogen, am no;

hydriosdyogenN- net hyl et hanol ami no, optionally

subgﬁﬁﬁgxed nor pholin-4-yl, optionally substituted

pi perazin-1-yl, optionally substituted

pi petyidédxy; 1-yl, and optionally substituted

honopi perazin- |-yl. [0095] In certain enbodi nents, G

is c 6@%Eﬂﬂﬁ@%ﬂmﬁyﬁrogen, am no, norpholin-4-yl,
g[ ﬁ;‘?ﬂ-t%?%@f gél?lg%@%fiiﬂ“?ﬁéh%ﬂ'g:&?mﬁlr kyl - pi peri di n-1-yl
4- hyahtioxylivisubetatedglipeydzipilpéri din- | -yl
optionally substituted piperidin-1-yl, and
optionally substituted homopiperazin-1-yl.
[0095] In certain embodiments, G is chosen from
hydrogen,
amino,
morpholin-4-yl,
4-acyl-piperazin-1-yl,
4-lower alkyl-piperazin-1-yl,
4-lower alkyl-piperidin-1-yl,
4-hydroxy-4-lower alkyl-piperidin-1-yl,
3-oxo-piperazin-1-yl,
homopiperazin-1-yl, and
4-lower alkyl-homopiperazin-1-yl.
[0096] In certain embodiments, G is chosen from
4-lower alkyl-piperazin-1-yl wherein said alkyl is substituted with one or more
substituents chosen from CN, lower alkoxy, halo, and SO,-lower alkyl, and
4-lower alkoxy-piperidin-1-yl.
[0097] In certain embodiments, G is chosen from
hydrogen,

amino,
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3- oxo- pi perazin- | -yl, honopiperazin-1-yl, and
4-|1 ower al kyl - honopi perazin- | -yl. [0096] In certain

W@ pinsmssent s, G is chosen from 4-1 ower PCT/US2007/078181
al kyl - pi perazin-1-yl wherein said alkyl is substituted
with one or nore substituents chosen fromCN, | ower
al koxy, hal o, and S02-| ower al kyl, and 4-1 ower
al koxyrppoleriydi n- | -yl. [0097] In certain

G is,chosen from hydrogen, anino, 26 WO
2008‘?@%&‘8’%@1@@?}%@607/ 078181 norphol i n-4-yl ,
4- mef. Hﬁékh :P flaﬁll 1 andyl 4- met hyl - pi peridin-1-yl,
and 4-hy t hyl - plperldln- | -yl. [0098] In

certébhydrenbédmthyitmper@lmé yvhosen from 4-CN- piperidin-

10B9R. et i RE BT "@ﬁerfjalzﬁ. Barndidi _y1

4- mo-phopipBg@h eyl di n- -yl, oxazepan-4-yl, and 1, 1
- di oxo-t hi onor phol i n- 4- yI [0099] Also provided is at

| east cml\@r@mémlmam@ﬁtylx y chosen from conpounds of

For Wk@ methylplperazm 1- yH) -pipert 1%‘1 loyl ROHY N~Y NR16 O

4-morpholinopiperidin-1-yl,
oxazepan-4-yl, and
1,1-dioxo-thiomorpholin-4-yl.
[0099] Also provided is at least one chemical entity chosen from compounds

of Formula 2:

(Formula 2)

and pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes,

prodrugs, and mixtures thereof, wherein R4, Ri6, Ry1, R2p, L, and G are as described

for compounds of Formula 1 or as defined in any one of the preceding embodiments,

and wherein

Rsis chosen from hydrogen, hydroxy, lower alkyl, sulfonyl, optionally substituted
amino, lower alkoxy, lower alkyl substituted with one or more halo, lower

alkoxy substituted with one or more halo, lower alkyl substituted with
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(R4)1-2 (Formula 2) and pharmaceutically acceptable
salts, solvates, chel ates, non-coval ent conpl exes,
w@e@dosssss and m xtures thereof, wherein R4, RIGI/URDLT/078181
R22, L, and G are as described for conpounds of
Formula 1 or as defined in any one of the preceding
enbodi nrents, and wherein R5 is chosen from hydrogen,
hy drioxdyoxyl optenaRY kyHstitused Hepergtycl aafityil ,camd lolpyiosallysubdtittted
am no, Iomer glkoxy, | ower al kyl substituted with one
or mSEEONHE 30 | over al koxy substituted with one or
X I0LR 24 9m b aeepal Kyl substituted with 27 WO
2008/ 033854 PCT U82007/078181 hydr oxy, optionally
(081044t i t utIactehanerrrb)@;iumetml R@/lls CHanbh Q@pammmd:bddjments X is N.

titut het er oa chosen f
0BT} 00708) iR RSN msn oS, 1rm chidippen Spionally
subQithRH piSHANE Bt 1BweXalk§l. NIn cdrf@d BdhboditheR Y R@hsﬂchosen from
enbodi ments, 'R5 is chosen from hydrogen, opti onal d%
ncertain

hyslggeni pm@mllpu Jobstitdicdypiperadiay | waa?roaylkynd renirboei-t
> chosen from hydrogen, optionally
e&%ﬂ&qw? BVg%r?h|ny| i so-propyl, and tert-butyl.

[0DM02Aer t ai Allso paakidTB it $oasPBnd ShotrBEd] -eht.ityydhoseirﬂﬂéﬁi?dompounds
Al so provided is at |east one chem cal entity chosen
offfiogitdotpounds of Formula 3: f N GNH OZ X R1 O

R5 HNNR 16 OR22 (R4)1-2 (Formy a 3) and
pharmaceutically acceptable sang?ﬂgbmvates, chel at es,

non- coval ent conpl exgs, L\\V//JL\\
f \
NH

(Formula 3)

and pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, wherein R4, Ri6, Ry1, Ry, and G are as described for
compounds of Formula 1 or as defined in any one of the preceding embodiments; X
and Rs are as described for compounds of Formula 2 or as defined in any one of the
preceding embodiments; and wherein f is chosen from 0, 1 and 2.

[00103] In certain embodiments, the group G-C(O)-(CH,)s- is attached to the 3
position of the ring. In certain embodiments, the group G-C(O)-(CH,)s- is attached to
the 4 position of the ring.

[00104] In certain embodiments, fis 0.

[00105] Also provided is at least one chemical entity chosen from compounds
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prodrugs, and m xtures thereof, wherein R4, R16, R21,
R22, and G are as described for conpounds of Fornul a
wa22@s/03s54def i ned in any one of the precedi ng PCT/US2007/078181
enbodi nents; X and R5 are as described for conpounds
of Formula 2 or as defined in any one of the
precedi ng enbodi nents; and wherein f is chosen from O,
of Foamdla2l: [ 00103] In certain enbodi nents, the group
GC(O-(CH)f- is attached tg_the 3 position of the
ring. In certain enbodi el group GC(O-(CH2)f -
is attached to gthe 4 the ring. [00104] In
certain enbodi nen Vs|0. [O0005] Also provided is
at | east one chem [

NH OR5 X RR1L O K\ N~\ R16 O R22 (R4)1-2

RéFormJIi\ 4) and pharnaceutlgflly acc-ptableosalts
v S hel at es, non-cova | QY25 prodrugs,
' s thereof, wherein R4, R16 21, R22, and G
conpounds of Formjla 1 or as
ments; X
oRlea 2 or

[00106] Also provided is At ﬁﬁgft one chemni cal éntity
chosen from conpounds of Fér ab N Gf

(Formula 4)
and pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, wherein R4, Ri6, R21, R22, and G are as described for
compounds of Formula 1 or as defined in any one of the preceding embodiments; X
and Rs are as described for compounds of Formula 2 or as defined in any one of the
preceding embodiments; and f is as described for compounds of Formula 3 or as
defined in any one of the preceding embodiments.
[00106] Also provided is at least one chemical entity chosen from compounds

of Formula 5:

(Formula 5)
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NH YI O R XR1 O RA H\ N\ N\R 16 O R22

(Formula 5) 29 WD 2008/ 033854 PCT/ US2007/078181 and
w@b@saseseut i cal |y acceptabl e salts, sol vates, PCEUS100%(78181

non- coval ent conpl exes, prodrugs, and m xtures

t hereof, wherein R4, R16, R21, R22, and G are as

descri bed for conpounds of Fornula 1 or as defined in
andnjyhaomeceaficilhe agrepmbldi sults o ndioatesrertichitesX noardvdentacngexes,

s.defined |n

descri bed for c of Fornmula 2 or
Praﬁvg%ﬁéﬁawlﬁ%s t%%?ee@ag?% n RiphBetr Rendiez WA frejas deseribed for
cog%%%asb@m:&ﬂ{umrm% REBNQS inFHy BHeBof3no r&édm? efnbB&thenf; X

one of the precedi ng enbodi nents.
anddRi @k ns dnbuoidedriéot @mpovedc onbounda dfor Be defihel ib ans one of the
chasen fr
Pr&c %“ﬂ(%n%ﬁffﬂ%}“by%ﬁddf is 38 esiribgd)fon cappRyAds gf JRymplas Sqer as
deffivied ar 4 dndion t ZPf’:dedm%'embodlments

met hyl - phenyl } tert-butyl - benzam de,
(09197 t - Blﬁny:prtmn embedingatts, grejcompound of Formula 1 is chosen from
N3|3— —(Eyémmg[pgfn(d é/lpaémﬁg)g} (r)nepaﬁl—l%(—) %691\( pyr1d1n 3-yl]-2-

- phefythyr Iﬂ%lﬁilé}m di@trblﬁb/l HenBamlde
am no) - 1- net hyl - 6- oxo- 1, 6-di hy
4- gi(blgbty]rNd 2nm y]| } {lgnet%llyl 5-[5- (morphohne— -carbonyl)-pyridin-2-
-
NJ{3F[6t(hyAmﬁroem®1dﬁi—2gmmbm Pacyhyasr6i-ona) 1,6 dBhydirdvpginidin-3-y1]-2-
ridi - benzam de;

py réetgyl'l'@%lnéi]ﬁy‘g n%'lé}ﬁlzt&ﬂnﬁirflﬂfsophene 2-carboxylic acid

4- (e%t E@t%rm(ll Bmbiht- gf[tl ti'ﬂéthyﬁ d- éxo 5-(pyridin-2- ylamﬁno) 1,6-dihydro-

ol i ne-4- Car bonyl )~ pyridi n-2-yl am n
-6 qxwmdln 8-yl phedyld-teyrdndide:- 3-yl '} - phenyl) - ani de;

-tert - [-N-(2-.nmet | -3- . .
4 B RO R HTR RS F By et G-tk g gyl -515-
0X0-(h &%wbmmr QnBAE )dfb}’i*rdﬁt ylgla}mmsp@@xbh demIa Sigidin-3-yl}-
4-tert-Butyl -neth y

1- methepyl) *Bm(l@rmr phol i n- 4-yl - pyri di n- 2-yl am no) - 6-

4-tert-Butyl-N-(2-methyl-3-{5-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-
ox0-1,6-dihydro-pyridin-3-yl}-phenyl)-benzamide;

4-tert-Butyl-N-{2-methyl-3-[ 1-methyl-5-(5-morpholin-4-yl-pyridin-2-ylamino)-6-
ox0-1,6-dihydro-pyridin-3-yl]-phenyl }-benzamide;

4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid (2-methyl-3-{5-[5-
(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl }-
phenyl)-amide;

4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid {2-methyl-3-[1-methyl-6-
0x0-5-(pyridin-2-ylamino)-1,6-dihydro-pyridin-3-yl]-phenyl } -amide;

4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid {2-methyl-3-[1-methyl-5-(5-
morpholin-4-yl-pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-phenyl } -

amide;
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0x0- 1, 6-di hydro-pyridin-3-yl] -phenyl } -benzam de;

4,5, 6, 7- Tetrahydr o- benzo[ b] t hi ophene- 2-car boxylic acid
WO 2008083854 - 3- {5-[ 5 PCT/US2007/078181

(nmor phol i ne- 4-car bonyl ) - pyri di n- 2-yl am no]

- 6-0x0- 1, 6-di hydro-pyridin-3-yl } - phenyl)-am de;

4,5, 6, 7- Tetrahydr o- benzo[ b] t hi ophene- 2-car boxylic acid
4-{c?+BedyhiXl { BET- @1——]111@45]&61 4-faethyl-3,4,5,6- tetrahydro 2H [1 3'Ibipyridinyl-6'-

?;geﬁ@\}\&}) Ilghgtaél— og(gn 1 n6oa1hydro pyrlg%;l yl] met y pl?en%rll}]

5, 8nzanik! ahydr o- benzo[ b] t hi ophene- 2- car boxylic acid

{2 met hyl - 3-[ 1- met hyl - 5- (5

4-tentr By ] -NA24H ydro Pyt 1i- nmethyESJ;[ﬁiﬂmor[dn)ahﬁe éxcarbbngh) giyhtialr - py

ri dl 08/ 033854
b B P7R1 65 iy p s Pl PhehZamice’
4 §6 ﬁégﬂahpmt&hyo[ﬁjtﬁﬁbhm{e =B cabdx fictaetd @hpaditonydirby-4-methyl-
| ridin
yl arg el trtrrzﬂmd%qraHe[loM@pyneum ﬁyx:lmlq@yflrraethylsém Agme

thyI tyl-N—(2quor031
IEX/OIerOéy%gmbfn%ﬁ' 'mFt%Xl P Qraboﬁw ) -pyridin-2-
4 ybanrétdhyd@ o600 [b] throphénedr- eadawfylﬁl i3 2ythethyl-3-{ 1-methyl-5-[5-
- phenyl ) - benzam de;

4,5,6; nzeﬂmrplaﬁyﬂfl%rlW@fﬁo@pbjﬁmﬂ@p%mauwlc%r)w;ﬁ dibyde;i d
3- SA-mephyl 3, 4,5, 6-tetrahydro- 2H
{ [@%fdg‘y?%g} gﬁ% é Pglr/n no) - 1 mst h;l rzé\_ gx{)?l, 6-[
4- télthﬂitlbepMF(Sd{ 5nE13h3§d|r<}xy-2—(mqtrhw1 mdfthylydml}lo)—a:hylc]i-@mldm 2-
6t h hi oph d
(o RT3 R LRGSR g w o e e

-car%%}lhefyrl di n-2-yl am no] - 6-o0xo0-1, 6-di hydro-
pyridin-3 phenyl)-am de; 4-tert- Butyl [ 3-(5-

NA{{395-(p- Pimim}bdlywlyk%y(armop} bp;dthy}rétml rditnd)ye- pym@mp yl]-2-
- ri
-gydﬁ?‘mg‘%" g%?o‘[nﬁ?r‘sb%?/%'%‘?%mﬁiﬁn di n-3-yl ) - 2- net hyl - phe

NYMeth 1@(52@5']@4%eth iperazin-1-yl)pyridine-2-ylamino)-6-oxo- 1 ,0-
3-[5- yAmno- rlglﬁ)néz-lar%r%-- yB]/?I-Goxo 6- di

[
hydrCBhW@Pmdm é 39/)1)}16113@) 4 ﬁ&%wra%mﬁmnzy Jthiophene-2-
-4-tent x?Hlthl -benzam de; N (2-Methyl-3- (5- (5-
(4- net plpéra2|n-
4- ke-rl}lBﬁn@'yN @-inetht-§( B—Iﬂﬁdﬂl@l -56(50(>4Qnéih§1 piperazine-1-carbonyl)pyridin-
di hydr opyri di n- 3- yzﬁ enyI ) - 7-tet rahgdr obenzo
[ b] 3- pﬁa rfoox0- 164 3 yl)phenyl)benzam1

N‘b LS A%%X 5@4@6@%@% %;H&ﬁlh%r)éw{cﬁn&-ﬁyl&{ﬁﬁﬁ)’-h-

I péerazi ne-

2 y | rmathple)-oSe-0xedihydropyidioh3eydy £2-ahethy Bhyhyl pheay-bityenzam
i de; %3 (5-(4- Ami no- 5- (4 hydr oxy- 4- met hy|
pi pe]?qna‘? idey _y1') pyri di n-2-yl ami no) - 1

4-tert-Butyl-N-(2-methyl-3-(1-methyl-6-oxo0-5-(5-(piperidine- 1-carbonyl) pyridin-2-
ylamino)-1,6-dihydropyridin-3-yl)phenyl)benzamide;

4-tert-Butyl-N-(2-methyl-3-(1-methyl-6-0x0-5-(5-(2-(pyrrolidin- 1-ylmethyl)
morpholine-4-carbonyl)pyridin-2-ylamino)-1,6-dihydropyridin-3-yl)phenyl)
benzamide;

N-(2-Methyl-3-(1-methyl-5-(5-(morpholine-4-carbonyl)pyridin-2-ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)-4-(piperidin-1-yl)benzamide;

31



met hyl - 6- oxo- 1, 6- di hydr opyri di n-3-yl)
-2-met hyl phenyl )-4-tert-butyl benzam de;
W@ 2¢08/0838BuUt vyl - N- ( 2- met hyl - 3- ( 1- net hyl - 6- 0x0- 5- FGF/§10pE078181
i di ne-1-carbonyl) pyridin-2- ylamno)-
1, 6-di hydropyri di n-3-yl ) phenyl ) benzam de;
4-tert-Butyl - N-(2-net hyl - 3-(1- net hyl - 6- oxo-5-(5-(2-(py
NA(B-054(BH( thHfQKIyrﬂetlmﬁr()pyl(methyl)ammo)ethyl)pyndm 2-ylamino)-1-

??gprggtégf ng )) garéq? ?y rB)B]‘%C{iﬂgdg) % n)lletl%rf?pﬁeor?yl) 4, g 6d7I te%gﬁy%r
N(2be[}@$[|3?/thm§hér{]e e BYkanmaé;5- (mor phol i ne- 4- car bonyl) py

din-2 - 0XO-

6-15-63-@i- hyteﬁlupljocmmnnd® heghyérnghy)-4-métpylp2pkatil - |

yI Zfbﬁ%dzam ,(d% ngw/ 033 54 PCT/U Pg);ﬁnozg)lgtlhyl)

N YJMéih 2 an@ﬂ‘i n8)oxd- e‘ri@hrﬁtxflcarbonl idin-2-ylamino)-1,6-
41?60“%10'50 r|d|n Bmzémath henyg}a56y7tet)ra
hydrfbhy em - Biylmhemhéﬁ&btwaﬁﬁgﬂwq thiophene-2
6_(5_a{fbox(cl4 C%ert But yl benzam do) - 2- net hyl phenyl ) - 1- net h
yI-2C-oxo- , 27

NQRJM&hylpy(I dieﬂryBS}(b'E(mnﬁEﬂ)le Mﬁz@@hmmmtyl)pﬁmiﬂe;
N- (2- Met hyl - 3- (1- net () g)eridine-l-carbo
nyl )%W}ngi/ﬁ ozi_oy] @-ﬁiihy%o_pyrlém 3 yl)phenyl 4,5,6,7-tetrahydrobenzo

di hy, [ nyl)-4,5,6,7-tetrahydrobenzo
@Ltﬁf%ﬁé& fﬁg%b a)r@g@

[ b] ene- Xam de;
4- fdrt( Rutye NR§HH 11316 -2-methly 3« Ba(efhy 4- (eirtvypholine-4-carbonyl)pyridin-

yl an%d %@%?Eo%o@fax%?grﬁghﬁalgyaéﬂgd%aw O PAREHST) - 4, 5, 6, 7
4- ﬁ%@hmd@@%m hyhﬁixyfn'%ﬁ&h@ riﬁ‘ca%oo?@f)?ﬁl%ﬁﬁﬂzdﬁaml %_1( -

| 'udr o- 2- net
r phahcthﬂ-@wox@fl kﬁecthljayc)rpyymcﬂnﬁ-yl) -2- methylphenyl)benzamlde
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novel escri bed herein wll t to
t hog rnary>gkill in the art, g Ry
procedures being described, for exanple, t he
reacti on schene and exanples below, and in E
references c#ted herein. Reaction Schenme 178 Br R21

o RR1 o Step 1 PO NN Br HBr RlI6 R22 R22 101 103 O
N H H2N lelNH B 0 106

103
@)
/\N H [
N T

NH

o N~ 106

Ra P 0 R4
Step 2 _ Step 3 _
Br R16
Roo
105
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R21 / o R4 Step 2 Step 3 N Br \R16 R22 105 43 WO

2008/ 033854 PCT/ US2007/078181 N H2N el~l I NH R21 o
WORMRSMBIN4 R1I6 O R22 R4 107 [00110] Referri ngp@DUS2007/078181

Reaction Schene 1, Step 1, a conpound of Fornula 101

in a suitable solvent, such as anhydrous DVMF, and an

excess (such as at |least 2 equivalents) of powdered

pot assi um carbonate is stirt for about 15 m nutes.

An excess (such as aboutfngU\\ i val ents) of a

conpound of Fornmul a RLY is a |leaving group,

such as iodide, is added. ture is stirred at

roomtenperature. The pro ound of Formul a

103 is isolated and optlonally purifired. [00111]

Referring to Reaction Schene 1, to a solution

of an excess (such as aboufa Nl ept®) of

di am nopyri di ne, a conpound of

equi val ent of Pd2(dba)3, about 0{15 equilval ent of

9, 9-di net hyl -4, 5- hi no}xant hene, and

an excess (s S > '

in di oxane is heated

product, a congound

optional ly pur®fied. 1 Referrifag to Reaction

Schene 1, Step 3, a mxtwe,of a conpound of Fornula

105, an excess (such as about 1.2 equivalents) of a

conpound of Fornula 106, and aboul0D.05 equival ent of

Pd(PPh3)4 in a suitable solvent such as DVF i s
[00110] Referring to Reaction Scheme 1, Step 1, a compound of Formula 101

in a suitable solvent, such as anhydrous DMF, and an excess (such as at least 2
equivalents) of powdered potassium carbonate is stirred for about 15 minutes. An
excess (such as about 1.1 equivalents) of a compound of Formula R;6X where X is a
leaving group, such as iodide, is added. The mixture is stirred at room temperature.
The product, a compound of Formula 103 is isolated and optionally purified.

[00111] Referring to Reaction Scheme 1, Step 2, to a solution of an excess
(such as about 1.2 equivalents) of diaminopyridine, a compound of Formula 103, 0.05
equivalent of Pdy(dba);, about (.15 equivalent of 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene, and an excess (such as about 1.5 equivalents) of
Cs,COs in dioxane is heated at about 95 °C for about 16 h. The product, a compound
of Formula 105 was isolated and optionally purified.

[00112] Referring to Reaction Scheme 1, Step 3, a mixture of a compound of
Formula 105, an excess (such as about 1.2 equivalents) of a compound of Formula
106, and about 0.05 equivalent of Pd(PPhs), in a suitable solvent such as DMF is
heated at about 95 °C for about 16 h. The product, a compound of Formula 107, is
isolated and optionally purified.

Reaction Scheme 2
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heated at about 95 C for about 16 h. The product, a

conpound of Formula 107, is isolated and optionally
w@eosfHss4 Reacti on Scheme 2 44 WO 2008/ 03385HCT/US2007/078181

PCT/ US2007/ 078181 Br NH2 R21 / o RR1 o Step 1 N N

Br RL6 Br RL6 R22 R22 103 203 OHI ONHZ R N BO

R21 0 O/ 106 RA HN Step 2 RN RL6 O R2 R4 205

~\\' N O2N Nt R21 / O Step 3 RN\ RI6 1 | O\/
R22 N

Ra; P O Ra; O
Step 1 /
o
\ N N
Br \ R1 6 Br \ \ R-] 6
R22 R22
103 203
@)
o |
© /\/ 106
Ry
Step 2
-
Step 3

Y
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i R4 207 45 WD 2008/ 033854 PCT/ US2007/078181 H2N NH

R21 / O Step 4 RN NRLI6 O R22 209 R4 [00113]
woRedos8/0838Ry t 0 Reaction Schene 2, Step 1, a m xkC¥/ES29D7/078181

an excess (such as about 1.2 equival ents) of

benzophenone i m ne, a conmpound of Fornula 103, about

0.6 equi val ent of Pd(QAc)2, 0.07 equival ent of

2, 2' - bi s(di phenyl phosphino)-1,1"- bina I
(rac-BINAP), and an excess (such as aﬁ%ﬁfh%fw
equi val ents) of Cs2CO3 in a suitghe—sol ve such as
di oxane is heated at about 95 C for akgut 16\h. The
product, a conpound of Fornula 203, is ol at egyand
optionally purified. [00114] Referring to Reactifon
Scheme 2, Step 2, a mxture of a conpoupd of
203, an excess (such as about 1.4 equivaf
conmpound of Forrmula 106, and 0. 05 equival en

Pd(PPh3)4 in a suitable solvent such as DVE
aqugelig base, such as
-c+or—abeut—1e

205, is isolated and optio aIIy p
Referring to Reaction Sche 2, Silep Q. m xtugg of a
conmpound of Fornula 205, an exces €h as abodt
1.09 equival ents) of 2- chloronltropyrldhne about
0. 09 equi val ent of Pd2(dbaf@ about 0.1 equival ent of
dlnet di I in ant hene
0809, ccoc bty 12 SRR SRR P ATRER, SRR AEBERAH (uen

asaabsuﬂ 1. alah@vsleht‘g)e@ﬁ b@u@;bheasmjin@narwcdrﬁpdmaatoe @oﬁhulabo&,t about
C.for about duct, a co

0GR . IR Gn] GOBHRER: TloR - Bény Bgsphino)-1,1-
bi Pl CHIRAT) Mol REAS 51 oSTHAMT Lo ihudd of e, COL in a

suitalslgisblabhtesusio by dinkarsic heasd &t abaat MeWHdrsibou Iérowaiweproduct,

u5| W of boyt 135 C for. about 10 mn.
08‘1“3885’9“1&3 B@%ﬁﬁﬁafﬁ]ﬁ‘% 3@&19%15’ Iﬁ'@@egl s isolated
[OQI‘Iil]Opt i q@&l:llriﬁgp&l rRdab§Sh Scheme 2, Step 2, a mixture of a compound of

Formula 203, an excess (such as about 1.4 equivalents) of a compound of Formula

106, and 0.05 equivalent of Pd(PPhs), in a suitable solvent such as DME with aqueous
base, such as 1IN Na,CO; is heated at about 95 °C for about 16 h. The product, a
compound of Formula 205, is isolated and optionally purified.

[00115] Referring to Reaction Scheme 2, Step 3, a mixture of a compound of
Formula 205, an excess (such as about 1.09 equivalents) of 2-chloronitropyridine,
about 0.09 equivalent of Pdy(dba);, about 0.1 equivalent of 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene and an excess (such as about 2 equivalents) of
Cs,COs5 in a suitable solvent such as dioxane is heated at about 95 °C for about 16 h.
The product, a compound of Formula 207, is isolated and optionally purified.

[00116] Referring to Reaction Scheme 2, Step 4, a compound of Formula 207,
10% Pd/C, and cyclohexene in a suitable solvent such as EtOAc:MeOH is
microwaved using 300 W of power at about 135 °C for about 10 min. The product, a

compound of Formula 209, is isolated and optionally purified.
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46 WO 2008/ 033854 PCT/ US2007/ 078181 Reaction Schene 3
RR1 0O | 02N B fK Br 301 RR2 R4 303 R21 YI 0 02N N

wWE@p/033854 R22 R4 305 R21 0 2N NH Step 2 R22PCRUSBO7078181
R21 0 2N N Step 3 R16 R22 R4 309 47 WO 2008/ 033854
PCT/ US2007/ 078181 Br R21 0 02N N~ Step 4 R16 R22 R4
311 Br R21 O

Reaction Scheme 3

Step 1

Step 2

Step 3
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HZN N Step 5 R1I6 R22 R4 313 Br R2Z1 0 H Step 6 RN
N RI6 0 R22 R4 315 48 WD 2008/ 033854

wWeEONBNEE807/ 078181 N GL GL ni, ~~~NH N R2ZECTDUSB0B078181
RNHN NH2 RI6 Step 7 O RR2 R4 317 [00117]
Referring to Reaction Schene 3, Step 1, to a conpound
of Formula 301, an excess (such as about 1.2
equi val ents) of a compound of Formula 308rand aqueous
base such as 2 M sodium carbonate in a syitable
solvent such as 1, 4-dioxane is gdded abgut 0.1

equi val ent of tetrakis(triphenyl pﬂo I um
and the reaction mxture is stirred x for
about 18 h. The product, a conpound o | a 305,
is isolated and opti ¢k y purd{i ed, 118}NReferring
to Reacti Schenme 3, Ste f Formyl a
305 c uch 4 equilval ents) of
pyri di ne hydrochloride is abgut five mn

into an oil bath preheated
product, a conpound R, 311

Step 5

Step 6
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of Formula 307, is isolated and optionally purified.
[00119] Referring to Reaction Schene 3, Step 2, a

W@ oovposass4 of Fornul a 307, an excess (such as BGDUS2007/178181
equi val ents) of a conpound of Formula R16X where X is
a | eaving group, such as iodide, and a base such as
pot assi um carbonate in a suitable solvent such as DVF
is stirred at roomtenperature for a 2 h. The
product, a conpound of Formula 309(”is isdl ated and
optionally purified. [00120] Refzer J '
Egpene 3, Step 4, to a solution of

or 09 and glacial acetic acid I excess
(stic bout 1.5 equivalents) of brom ne

regqiction ils stirred for about 18 h at
te Ne The product, a conpoundhefi For O
isis ted and optionally purifled I ng

to Reaction Schenme 3, Step 5 T
0316 Formul a 311, irop powdery

acid h as 2N hydroc C

PCT/ 882007/ 078181 acid |[s stir flef | ux flor about®
4 The product, a conppund of i

i sol ated and optionally Qurified 2] Refétsing to
Reaction Schene 3, Step 6, a conpo Rof:ﬁqrrmla 313,

a base such as triethylanine, and an ekcess (such as

[oebeyt 1. IR@eMingabeaRdatlio®ScRemeaMmBRYN 0fa Ethpaing FFG&ehula
Is stirred at roomtenperature for about 18 The

3(dr et waeess dsusbrisoiedt £ FEkvwlings) L5, cqr@pqugdmétFemmaw&% and
|
aqgg%uesﬁb%?% ’s1¥c§t ggj ]I;f’ so%iun[l 98%81%”4 e 5\? ; ggl[albnﬁgsotleﬂlggu qn4 dioxane

a compoun

is catgea uatehuof 0. Fosquin alend 1@f tﬁfﬁkﬂtﬂ@h&@l}ﬂmﬂph&ﬁé)pﬁlﬂadﬁm and the
Pd2(dba) 3, 0. 14 equi val ent of
regelgn NRgERyip -S415d it geidp HErhoghd8 ghi iy papdusbnt compgund of

F(ﬂ‘ﬂlu?aagtﬁeﬁsi%(flﬁlé&g? tﬁgﬁﬂgﬁ%@ed equi val ents) of Cs2CO8

In a surtable so t su as di oxane is heated at
[0abIB]t 95 Refefrimg tatRnattldrBScthenﬂéh?ugrﬁtep Pea r:empd)urmlmfrﬁoﬂrmtaews

s cooled t u ...po d.int
T GRS TG S CR R G RGPS R PP i i daced for
ab'oﬁpﬁéé £h 8Rdlan Qﬂtb'af?l%lsllléétéal{f)'at)blﬁdl 651900124} fd@lu@to g%ompound
enbodi nents, the chemcal entities descrlbed her ei n

Ofafioernukadiﬁﬂl7nlssi0é¢te®alals0m10phlévpmﬁeﬂ¢tl cal conposition or

| ati Al th t
O e PR T R S5SPE Ghosrcr b Bt T Spule 307
anCi@BdsQkch RAbbELY] . € BQS SXleh s 0MN LETMVHAE ST Pbronak RYa where X is

and pharmaceutical |y acceptable salts, solvates,
a leReing teeIp, fedh- ?rﬁdoélldémndoao P endsas mtwrumg sarbgipgde in a suitable

somﬁ)ﬁ W ESad Bﬁfhﬁ 3tirkeQ95 Gitx% temé)%ﬁuﬁg f!)]ﬁ%%tut %nl? The product, a
maceut I cal y accepta e chosen

codgoih@ b Foradjlais@M tisisolated and optionally purified.

[00120] Referring to Reaction Scheme 3, Step 4, to a solution of a compound

of Formula 309 and glacial acetic acid is added an excess (such as about 1.5

equivalents) of bromine. The reaction is stirred for about 18 h at room temperature.

The product, a compound of Formula 311, is isolated and optionally purified.

[00121] Referring to Reaction Scheme 3, Step 5, a mixture of a compound of

Formula 311, iron powder and aqueous hydrochloric acid such as 2N hydrochloric
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and exci pients. [00125] Pharmaceutically acceptable
vehi cl es nust be of sufficiently high purity and
w@efoRlozisent [y | ow toxicity to render them sui tB@I/8S$007/078181
adm nistration to the animal being treated. The
vehicle can be inert or it can possess pharnaceutica
benefits. The anpunt of vehicle enployed in
ac@biyj ﬂﬂmﬂianmeﬂvbct for taheutchanmi'tel predidt t &/ corspowidf dfi Ivirenta 313, is
. provid racti ¢ quantity of material for
1“§@ﬁ?ﬁp PPy Ipﬁﬁpﬁgfa%nlt dose of the chemical entity.
[00P2426] ERGORIANY RROAIIRGSHACCAISIoh ACLERRARNE LGRS 13,
or conponents thereof are sugars, such as | actose,
zi@hwtmsh:andwﬁummmsa,mstanwhags(Swﬂhaaabwnrhlsmanmhnam¢fa.

e R AP T S S Bt (Pt Tl B jepSU T RS e

pro@idiy congldubll 85 BornRONG €3, @lisblag@amadbliondMBl purifig@! at i n;
talc; solid lubricants, such as stearic acid and

[Of}h@]esu unkefeemede éiea@a}ncMwn@La fSaftpe7 asgampranil of F@rmgla 315,

a co géu%‘a' §t 1‘%1"61}311"13. Iaﬁbou gé%u{llVg egb ﬁﬁdég@; @g% ggﬂl’valent of

9 QGTrhMﬁ?loﬂi T (&ipBAnylghok phip®k ¥@thnes Wad a@ SaueaPiLEN s about 1.9
cerine, sorbitol, nannltol and

|
eqﬁmai:ﬁglfwg @éiogmyae gitablg Sg’ﬂ‘f‘ﬁ“b syediag-dipHes phigatedaippeagt 95 °C
fof‘ by % EH(‘;SH Shi | é&{cﬁo? i r@%v h&)oT\éEl%l\?)om \f@ﬁ}gérﬁgre and

gents, such as sodium sul f at e; oring
p(ﬁl@i&hﬂhﬁj HEO &V milng Thgemddict, at(ainh[ﬁmndh of &gmmils 317, is isolated and
stabilizers; antioxidants; preservatives; pyrogen-free
ORHQP@h”ﬂpgﬁponlc saline; and phosphat e buffer

[0@914—]“ onsy QR ZhlboIthémf atheahdnYiBa12 80 M eS ﬂ@&ﬂg&’i herein are
I ncl'uded in a pharmaceutical conposition, which do

adnohiseubs hant phdrinacéuticelr femposaiiorh or hermaetation.t yAofordingly, the
nEhi; s B e R AR BRI s HE! il cane chemical

en@i thosel MBS Botp&iRds CINRRMARS] Qhd pakMbcauticaBPdcceptable salts,
Eha maceutically acceptable salts, solvates, chel ates,
SO

c@lweé@téhtnowﬁmle&te@mm@@a; mgérugan@dmnmtmeééhereof together
W{t g{l% t())lne p uqlCV\qll QCC%g?lH c V%R c?e C}P hgl{ ﬂ%{hh a‘irl I‘ g a uvants

accep 3 ances 1n

mﬁﬁkb@xmaxhlblts i nsufficient solublllty, nethods for

sol ubi li zi ng conFoun S na%bbe used. Such nethods are
1

[0RksMN t o Kfhwbeaccyticallyi peceptyblenivahigles musidbs id) sdciepil high
R .

p%ﬁﬁgﬂ(ﬁts?ﬂﬁc[gphg quv Q?Bﬁ}%? k& Qelﬂlgl&zgl }sﬁﬁ%églte?gf Edlﬁﬁnsthatlgg to the

anTMEEbbm ortrediegls 0 IThe ivehiclencagbedust 90di kan posasd phahmceutical

AT N N I T O R A TR
sugi‘f?&%ﬁr‘][gg BroviksPSast@NquAiY & RiteRs] hPRitink&atidDerf@tBose of
the chemical entity.

[00126] Exemplary pharmaceutically acceptable carriers or components thereof
are sugars, such as lactose, glucose and sucrose; starches, such as corn starch and
potato starch; cellulose and its derivatives, such as sodium carboxymethyl cellulose,
ethyl cellulose, and methyl cellulose; powdered tragacanth; malt; gelatin; talc; solid
lubricants, such as stearic acid and magnesium stearate; calcium sulfate; synthetic

oils; vegetable oils, such as peanut oil, cottonseed oil, sesame oil, olive oil, and corn
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resulting m xture depends upon a nunber of factors,
i ncludi ng the intended node of admnistration and the
W@ 00slsIss4 y of the chemcal entity in the choseeI/US2007/078181
vehicle. The effective concentration sufficient for
aneliorating the synptons of the disease treated may
be enpirically determ ned. [00130] Chemical entities
oil getyol bach e rpedpylereyelbel aglptaning mrbldolpmhllny()l and polyethylene
topically, arenterall |ntravenou
elyiiy dppkin er PHORPRALE ibyH T BIufiRRS ) Ry %}ﬁerér gﬂC&;ﬂSé{}e TWEENS;
| I r y
S LRGN L &7 BBSCEY NRE b GAGERL s lysoring awens
talpletiigy agrnitre statrd enass; antmoxddesag resaivativ oy, pytoatn-oies water; 1s0t0n1c
FO 13é£hDo§Q%Z%hpr “gtlons suitable for oral use,
Safife 1 g & OFPSR iRt abl et s, troches, |ozenges,
[06£21B0US  ODpRiray wfveeagérﬁ@smasil SPerRiRlcE REWH e hRardtaceutical
granul es, enul sions, hard or soft capsules, or s E
COpRPOSILIOR; W@lchcéﬂrpeé putistingally fitenfere dvitlo theopetvity s ¢ i:myc praical
e%%? ed(%g %&%hlglto any nethod known to the art for
e Ture o phar maceuti cal conpositions and
[00128)] conmctlw@msnmyraﬁmt@ﬂ i le@ien@r chebii®l @8Rt hosen from
such as sweeteni ng agents, fl|avoring aggnts colorin

cogpnnds ghdormula\icanh phronggsialbCrrsEhiT Faitre s@yates, chilates.
O%haslgfe}ﬁ Q&n@gﬁg; (?drﬁ]ggaso raggr & Qur r@l&lbegﬁ are mixed with a suitable

maceut | At and pal at abl € ~preparati ons.
pHarmmn&ca& mb@quta’nskantfesh;lcl@r Iad mﬁtancmllmtwhmhsthe @hérmcal gmoyrexhibits
scri

.0.1¢to 99W at a hem cal entit ed

mﬂ@“%l@lﬁﬂt SQIH @&hemg%gﬁ ?Feﬁ? biliging| crppoHRHs ¢ @h 2%sed ™ Such

mEAPILHR 1@lowheRSthos”8(( Weil gllﬂtthl%anogn@gnélﬁsi)uto% not limited to,
chem cal entity described herein. Sone enbodinents

usgEntadotvetso muQIS%stdlrr&G%smifomdo nﬁIB%S()ax, 78ngosoffagnth.easth as

hemical . entity d 00132] Orall
AT RE R Qbbb SR 6 PR G [ aura

[00P29]t | ONSyporeitifil VR dditidh RENBE ORSMicROMIRY SescBibaHERH, the
elixirs, tinctures, syrups, and the like. The

regifn granbe e rea Dea sl wlégst sbipenen. eimadsons of tha bk@ T]@ﬁ‘ form of the
parationgof sueh ¢ Si L ar
re?ur%g n%lxtul%, aﬁ%e? Unan 4 glg{ﬁger rPaf fg@gﬁt gl%}]u\ﬁg rge‘%lg ru?tg{lded mode of

adinliAM et dhgaral tiat @mtﬁmeifetﬁé RBeragantity Stiche alsossil GElisR. The
or saccharin, taste-nmaski agents, and col oring

effpgHKt concprip pgsulfigiing sor 96D RS HrRiais b digase treated

| sions and suspensions include
mé{ﬁanoPuﬁg*%a&én}&ggropylene gl ycol, pol yethyl ene

[00130dol , |Clopmmidal snGlics elescsibedi hﬂblnamhw\BEe ladmﬁyxtelqad orally,
an elixirs y. be fornul ated with sweetening

LopiG Béx%ﬁmt%faﬁay@ér@wmu%? ﬁw@ﬁémaw | INJCSHPD %Il a&ﬁ“on or

spgeH)Cr lﬁﬁ)@ln?%lgzh rh RO ALyl Oa BBYCcaf! SMnGARALALA Fectally, as an
emu

ophthalmic solution, or by other means, in dosage unit formulations.

[00131] Dosage formulations suitable for oral use, include, for example,
tablets, troches, lozenges, aqueous or oily suspensions, dispersible powders or
granules, emulsions, hard or soft capsules, or syrups or elixirs. Compositions
intended for oral use may be prepared according to any method known to the art for
the manufacture of pharmaceutical compositions and such compositions may contain

one or more agents, such as sweetening agents, flavoring agents, coloring agents and
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[00134] Chemical entities described herein can be

incorporated into oral liquid preparations such as
W@oe8/08885Hr oi |l y suspensi ons, sol utions, enul sPCRES2007/078181

syrups, or elixirs, for exanple. Moreover,

formul ati ons containing these chemcal entities can

be presented as a dry product for constitution with
pm&t‘ang oigeatshen sudet abl prowéde ehermdeefirally usleganSumfai palatable

uid preparatigns can contai n_conventiona
Prswgmqn@eén sQfe ﬁmggﬁmgee}gspew& fHgudaions goqtémgfrom%lr t5i $%p of at

le&Y roH@ ché.fﬁitclé]ly éntﬁf h&s‘é%@@ hetgi u Cﬁsﬂtﬁu&%odlﬁ)ﬁtg poral formulations

gel atin, hydroxyethyl cellul ose, carboxyneth
copsiit ol lose D Jalvwngn i oft a deaat fmegélletmcalh dntltmddsrcml@edl atreth. Some

|blefats n ..,Ic' hi n, )
SoHBrEuh CHENGIFERES " P gRBPE SiaS g BaLa e chemical

en‘ﬁ@;hdi&,l:ﬁﬁed%?élﬁh can incl ude edl bI e 0| ls (e.g., alnond

oi’l fracti onated coconut oil, silyl esters,
[OQl?zﬁc‘lyl eneOylly coflmamsicred hmeB‘D%@(mﬁl Ylsoargclude liquid solutions,
enri)ulﬁe]l(s)lgs:, \és?(lis/ %‘ﬁ%&‘éﬁt %(%vde S S%ra%ul%s aeclzlll%l )9 pé{?cﬁbrf§5iyr%%s and the like.
TiRUSpeRSheicAliPi &abpiabls peatichy agebles ﬂoﬂC|pi:lEq$€ratlon of such

nmet hyl cel | ul gse, sodi um carboxynet hyl cell ul ose,
compositonRazesertl kiowigidhneH AWl [SBERIAWYIS BRheRAIn preservatives,

ﬂa{ag)p%}g gc{rggﬂ\@ ! tsggegce ang rglggnﬂs n gllljéilld & GG P sﬁ&qlann tagte masking

ate pical preservatives I ncl
agaets hard cparrﬁigargemmd sodi um benzoate. 52 WO 2008/ 033854
USZOO 078181 00136] Aqueous suspensi ons contain
[P lact i v Eﬂ@}tsm*f SHRFS I eSXA R e ﬁm@ﬂﬂe—@s and

su§ ntsﬁm endi@de &thgndragl'%é}@f Wr&pyned. Qy&ﬁuﬁolﬁ&ﬁﬂ%ﬁ‘@ loBRSE, liquid
h excipients 1nclude suspending agents

suevoaerpsloebls)d) cind rwaterr bbyrype il tloelsl mhp de formulated with sweetening

t hyl cel | ul gse 0 | met_hyl.cel l.u sodi um
oeligs Hat e TS vl PPTBhes e uroriefadkntfiridg  Such
folHMaAGRGh A althh SRR agnRIcewet ti ng agent s;

natural | y-occurring phostr)Jhatl des, for exarrpl e,

[00E34]t hi n, Cl@ﬂmlé@rﬂmélﬁgfa@‘?séﬂ qsk hsuiein tcgn be lmr@ﬂrktyqi énfe oral liquid

| ds. f npl h
aé&aitfoéjts Sutcor con %Oensat i Sgs:po‘gmcl%s 58][;3%8 %/(sz uggnngo ?‘g]é) > O

elwlﬂs folr (Mﬁ@rnp]&al Mogdovpih) %ﬂnﬁﬂzﬁi(ﬁl@ Roh@inifOthedx a}mmﬂueal entities can
hept adecaet h enewcet anol, or caondensation products
beopreganigd aha dxirdedust (o7 grastifusipn vadh spker g FliacFuftallen vehicle

be&%tIYseaCSﬁjal g@?ﬁ%@gﬁ%ﬁ&ls (:caﬂcébn@zﬁn Q:%h}/é?ff%g&lhéﬂcﬁ@\ees such as

sorbi tol or condensati on products
suepdmylir%n egmts de. gvyi tdrbpalr tsyab, esdtkyls cdhrloseecglﬁcrasmugaa,t tsyrup,

cjd anhydri des or xa ol yet h
ge@’é ‘g‘ }Egt‘ieﬁﬁlf)ée C?ﬂ’@xy%aﬁﬁ@}; SHFESR eag‘goand
hydRWeRAtBd ‘éﬂﬁlé)fatéj’oérﬁuﬁf gﬁg rasadds \(8? 5 lé&t@llrﬁ)gaf%tlalg n&¥leate, or

or 'n- propyl p-hydroxybenzoate
acgeispemsi-spsovraychieles.omidhaced ingludusgimdiony ehe, almande oil,

frag,‘ugr e[g(lli Iec{;)tgg%liftnm s é@gl@&gﬁsf pg?p%ed%g rﬁ]az?())(lan}:l)cli tl?ﬁaglcohol) and
preservatives (e.g., methyl or propyl p-hydroxybenzoate and sorbic acid).

[00135] For a suspension, typical suspending agents include methylcellulose,
sodium carboxymethyl cellulose, AVICEL RC-591, tragacanth and sodium alginate;
typical wetting agents include lecithin and polysorbate 80; and typical preservatives

include methyl paraben and sodium benzoate.
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oil, or in a mneral oil such as liquid paraffin. The
oi |y suspensions may contain a thickening agent, for
W@ 2@apsssbeeswax, hard paraffin or cetyl al cohedT/US2007/078181
Sweet ening agents such as those set forth above, and
flavoring agents nmay be added to provide palatable
oral preparations. These conpositions may be preserved
[0B136]he adzﬁldllteioom smsfpenmnsacrmta-lm siedanitve SnedridS) as admbxitwe with
Phar maceut i cal . conposi ti ons of

aci. d. 8] t he -
eXiCmI/%m. ]bifa;ﬁoraF omgrfpcfugen gl Pﬂ)‘%eﬁfls SPSRSTPIONS,- vgi‘@éremplems
inEiué S's‘aﬁ‘p%ndfﬁ € %ény phgse d@yphe oxeget @l%@x;ﬁhéth 1EQlulose,

exanpl e ol ive ofl peanut bi , Or a mnerd 3(
métbylceli(ldnm éydinogLGpdlrmahydteﬂlumser saﬁuxrn wlgsatof p«blhvasglpyrrohdone

Sui table erru Si be nat ur al |
et e oG et e} P B S P SR chfhine
pmﬁ}wﬁa&d )fopéﬁéiﬁﬁlb NEcRMAS Bhadiddasatioh Pro®cd Bt n 98 lene oxide
bean, lecithin, and esters or partial esters derived
with Gaty adidy fec ﬁ’é?énpiﬁ dohexyetbylenca pihgrdiei Qé§0ndeﬁ&ﬁtloé>¢§ﬁ@l<¢éﬁ of
rbitan no and onden on ts of t
eﬂi‘ﬁerg arxtlfgrgl e§ er éongvvl tch &t hyef t t}%tlcoxlo C(%O? or g?(rarrpffxamp le
he@f&d&@)&ﬁ@ddﬂyb@&aaﬁ@[ bi t@idendarioh @asdects[DRI3Ane oxide with partial

Di spersi bl e powders_and ranul,es sui tabl e for )
esfﬁf%ﬁlﬁﬂ&%@ dippflatiy ackljuarlist SesipdngicBnappobreyaldeig prbitol
sy L B c AL A RS LY KL ALRM S0l dfhia A XU from

di spersing or wet 5 , ng agent
faapdcidn end heximil @nhyaldid¥¥D f&lO@&hQi&S ﬁ&&etﬂﬁ@ﬁéﬁﬁ‘ﬁﬂaﬁ”l QbSad1e. The
preservatives. Suitable dispersing or wetting ag entls
AGYRAPSSYSRRENENH 12X IR SN ONG OB AT PSS VBYYdSh ¥ gXample ethyl,
ordl- PRARY p Ak OReFoabove. [00140] Tablets typically

conpri se convent| onal pharmaceutically acceptable
[OQHﬂ]vant sOdg suspertsicgs | ot §¢ Bumhlagsl dol ciispending the active
._car oFat e, sodj um c rbonat{s man[ni.lt oLi Jlact ose )
ingreteedu 8; veBr RS CL LI RECRAP U GHY G CHHTRE OF 0 coconu
0iB UE 1@ SCmirda3 ot ;ﬁ‘ﬁh ARURuEUpFafdm. BRADLEN susPpbitHsCmaE kéhtain a

and croscarnel ose; |ubricants such as magnesi um
thikening neents faarpmpleabicawandardperal i@ pgaeiyk alspled. atweetening
ag%I tlgllrsglgli1 g.? ltlg)t)éé gg‘[ tg %gv%o\?\@ avonrr{g g(\a/nqs fglbagfvy)e added to provide

padg et sral puglaraiony. h@h&@&@n@%ﬁﬁonﬁﬂlﬁy bbpradeed bnyhe addition of
appearance. Sweeteners and flavoring agents, such as
ana@ﬁa‘?"tl‘éaf’i‘ésumsaé@é%\?li‘?ﬁ“ nent hol , peppermint, and fruit

[Ot)i ors, uH§ HpégleH@% the 11%6{135312?’32@1 be in the form

ets. psu tine re
ofscusirﬂwaled ennelsemse Thkmﬂlmﬂme oIy ):)etay\mgemb]ewlb cﬁmmsxaa@le olive

ne or nDre soli.d d S dlsclose
01128’[ BeAH Al ofr %é?lP?ré‘ oF%&ﬁ%‘ﬁP]& g ﬁar&gfﬁbﬂﬁgu’btﬁfes of these.

Su@bRN gﬁﬁ}élﬂﬁﬂgséﬁﬁ&aﬁa?n@e Ihh#@alfyA&icBrring Cgﬁhs ﬁﬂdeyéllﬁﬁlé gum
stability. [00141] SuCh conposi'ti ons my
acegat@deuny trgacasth inehudllyredtchot, phosphatldes for example soy bean,

lecithin, and esters or partial esters derived from fatty acids and hexitol, anhydrides,
for example sorbitan monoleate, and condensation products of the said partial esters
with ethylene oxide, for example polyoxyethylene sorbitan monoleate.

[00139] Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient in

admixture with a dispersing or wetting agent, suspending agent and one or more
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typically with pH or timnme-dependent coatings, such
that the chemcal entity is released in the
wW@a®B08d8/M estinal tract in the vicinity of thePcBEER00T078181
topi cal application, or at various tinmes to extend
the desired action. Such dosage forns typically
include, but are not limted to, one or nore of
preeivatives e &ﬂ&:bh:t dlsphtsimgl ait @wettp@ yyeny laad eduvapending agents are

droxypro | cel | ul ose phthal at e,

pht h e
‘“@@ﬁyge@EY @gde@EWEQP? 88 tings, waxes and
| ac
(0B o edf%iéﬁiﬁagﬁfg QG O P PSR R) S0cliblc
adum@nEdasemt:rt |d$1uﬂmtx,e&11cm as lvabimm werbonate] $aliwh |cadhonatef orannitol,
nate, .cal.ci um

tagi S g ey RS e R A bt o B PR RRE S RErants such as

st@6h |a\lﬁnic%[dsﬂicﬁ&bsdaﬁnﬂbﬁfﬂu%chﬂts Wadiehs ﬁﬁgrfé@m% btearate, stearic
nedi um for exanple peanut oil, liquid paraffin or
acgl japéd el . (lobng3pudbhay rilsent dionide cemtipbs i ustdris impyovse flow
chafac{erlstlcs Ofrﬁlo%O\%ng‘t nenrxl‘ull g Id]dl()ercl:rgggaggﬁ,relts su%'ﬂ U[ﬁ e Ph&c dyes, can
i NOUS suspens
bef adcmdl adreghpasi@acd I’&Vdetbnefsh@nd( RO & tageaﬁs nehchh@s @spartame,
sui tabl e dlsper3|ng or wetting agents and suspendi ng
saggepns ekl RADRCTBEEN AAENtTB Y OshovA. b?hléseétleaqlwéants for
che Gt %lgts.pr ep sfﬁtléso QIHE%D?%A'S@HIQ ere?iéa%' Iaﬁd Elf]%taqﬁédabllefease
ution or suspension In aThon-toxic parenta
foﬁnﬁlamn&b)ltﬁplmélyl cdrepriseosne @xmopd eolak dduchod disClOBBdl above. The
3- but anedi ol . Anong .t he accept abl e vehi cl es that
Seg?étwlsa SO ISRS 2 OE DS o Sy COBfgPY e lifeataste,
cod@LRS shelli MgRTyS sol ution, and isotonic sodium chloride
solution. In addltlon sterlle fixed oils are
[08t4hlent i onshl yompmlltuyledmas ascs bk vemtedoby sqmpgn'djnab methods,

By P Co AR eD AR afes ERo S e Bty dereteased

in! the a6k dih@Btinal afaky iR eed$iciitgofathe AeRir€d aspichl Qiggh&ﬁlon or at
useful in the preparation of injectables.

vagreniiggh te m&fﬁ@ql Q‘!P wed a@m heickidesaagyiopas a@ﬂﬁaﬂvsmc‘é\a@d but
ar® 310%%1% @cl ltg i : o8 uées of & l?)lsé'I @cetgt%r rﬁlg olyvmylacetate

rat I'on aneous | Jec

pHttl&tay eﬁyaﬁ:kscyprdptyr aﬂ‘id&fyweﬁﬁl,osé nphitahlaee abthiyn) @ﬂlhldsél, Ofudragit
i nfusion technlques Chemical entities described
COREREH WaxepehditBelg: on t he vehlcle and concentration

[OUf ’ Canﬁoghltuha%rons b6 %lﬂaclpﬁi}] e oﬁlsgiﬁesﬁlre\é&g[ d st R gelatin

I'cl e. Advant ageously ants suc ocI
capmﬂsd Inéhicredis  theraeser viadredies mndmknalf fvithi oy isgentlsd chlnelne for

di ssolved in the vehjcle. In ositiqgns._ for
CXPLn B S S (GRS PO B A Dl capsules

wh&&a! the W bYn & Gitis %D{E@ it waler GRMRO §1'1 thQRum! ForSQaRple
enbodi ments, the carrier for parenteral

peatiufi ail, Hgvidtpaolin or eliassh from propyl ene glycol, ethy

[OBHEﬂt €, plyhrag‘nqlaceugcaﬁ ‘compositions may be in the form of a sterile injectable

aqueous or oleaginous suspension. This suspension may be formulated according to

the known art using those suitable dispersing or wetting agents and suspending agents

that have been mentioned above. The sterile injectable preparation may also be sterile

injectable solution or suspension in a non-toxic parentally acceptable vehicle, for

example as a solution in 1,3-butanediol. Among the acceptable vehicles that may be
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et hanol, and sesane oil. [00145] Chemi cal entites
descri bed herein may al so be adm nistered in the form
wW@R00s0p3866i t ori es for rectal adm nistration of PETES2007/078181
drug. These conpositions can be prepared by m xing
the drug with a suitable non-irritating excipient that
is solid at ordinary tenperatures but |iquid at
emp?loy@ﬂ areewper, sRinpe 'sastdutian, lantl hestefiior @diveh tchlonide helution.  In
rectumto release the dru uch materials jnclude
add§ 09 il died AilS F5¢ y%@‘ﬁ‘g}? Y g exﬂd;as f‘é@ii’%t] or suspending
m&ﬂﬁﬁ@ C@dy tﬁﬂtﬂutr]%(ﬁé a‘H§ %Hn'd%@dnﬁf Fn'a? b Hﬁ)@yeﬁqﬁmaﬁ% %9nthetlc
for | ocal opi cal application; such das for topical
mapp|drcaglyamideto Irhaldstiaim featydacmiswub asrelelr anésgn bsusekhulas the
in the eye, i@lthe formof gels, creans, and | otions
pﬁﬁﬁ?&%ﬁoéﬁﬁpﬁ &'ion to the eye. Topical conpositions
[00B44]1be | nCdmYicdl@hmibNGdsbidbditherdif nSXR I ni s&RldUsdr@isrally in
creanms, ointnents, gels, lotions, mlks, cleansers,
a rpgsirde umpdisms, B@rﬁatwl @d«mmlsﬁratl@lh dscludesn qulpduanicpyce injections,
1n{ra\%1 7; 1% 15 huSC-(l)l ar 1n raaﬁr%y beectlf)ororp’in us1eo% @& nq 196%0/ C%gr?{o cal
sotonrc solutio ST R d propriate g

enﬁﬁ@ﬂﬂé‘sﬁhb@hdrhh?&e;ﬂﬁ&ﬁg iohabe hﬁflﬁb fﬁnﬂayn@hﬁr@tl(bﬁused, can either
fornul ated for transdermal adninistration as a

bey yuspadler ril digyatven in (o YABTICT o Walage P Sriuvams such as local
an%?tﬁptfds (b{f&:ger@&ml aa%ﬁ rlﬁg %gh?tglcaﬁa’ ri)tel &i?so%ﬁ Bltﬁg QIehlcle In

erein tan be a nlxe variety of carri
mamt edpmabsitines Ifok pewentdral ddweinasttationuthe czﬁfﬁel\/\ﬁ)mprlses at least
08/033 54 P /US 007/ 078181 _as, for e e, water,
@? éaw%g tatd §BIPOSHqg iy Spme @H@@@%ﬁ% "¢ caren for

I P
A ey iy YDA I i

mhamémnéhgmsmumbble for use in topical carriers

' ude, or e , .. eml|ien sol vents
OB o iR 2B e SR SRR IS e D Sdmipisisage in the
fofth df r&ﬁﬁrﬁ)snbb{&eﬁ)r QéctaraldefihidlrStion bl @B de@) PBeddS@ehpRkifighy can
or as mxtures of one or nore materials, are as

bef Rﬂspeujwb, by [r@@lllg ofe @@g eden stableenenistilaliag excipigal Bakis solid at
orém%"y o uresO LL’lt 19%1}{8 %F ¥eftac]qu 19 r%t%l engncF 11§ th ef?ﬁ? mx t 1n the

e, prop ane-

re@uin, to ﬁ@éaw: td aahkol Sudts maperrfmyinchﬂesioe@d ati@er a&idep(ﬂyéthylene
acid, iso-butyl palmtate, isocetyl stearate, oleyl
Q&F&%hol |sopropyl laurate, hexyl laurate, decyl

[091 tat & egﬁ*@ﬁaﬁhtﬁlegldesé ‘aeltléféln ﬁ %%ofor EJR for local or

xane but acat
toplsa)l-qplphcmion whlasiftatteplcalsapphca]myllto ﬂ&l sﬂnrt :atdemucous membranes,

0-prap tearate, t t eara hyl epe .
Suﬁﬁﬁég‘} t eterYleln ¢ &gt o %|crga|n}5§n 6114 ﬁ)tlog qe.[%orcﬁppﬂcatlon to the
ey@.‘)c@@i&al%olmpoﬁﬁﬁﬁp 'nﬁlyorbe! in &R5 @ ﬁicludlng, for example, solutions,

creams, ointments, gels, lotions, milks, cleansers, moisturizers, sprays, skin patches,
and the like.

[00147] Such solutions may be formulated as 0.01% -10% isotonic solutions,
pH 5-7, with appropriate salts. Chemical entities described herein may also be
formulated for transdermal administration as a transdermal patch.

[00148] Topical compositions comprising at least one chemical entity described

herein can be admixed with a variety of carrier materials well known in the art, such
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acetylated | anolin al cohols, petroleum mneral oil
butyl nyristate, isostearic acid, palmtic acid,
WO 2@p0sdsyd | i nol eate, lauryl lactate, nyristylPCHUSHDE()78181
decyl oleate, and nyristyl nyristate; propellants,
such as propane, butane, iso-butane, dinethyl ether,
carbon di oxi de, and nitrous oxide; solvents, such as
asefdrnydxambkohaler, aredhoyd, ane wind @eli dikantoins g)l-ym‘rﬂmammdmm A and E
astor oil | ene gl nmonoet h et he
Ot BTl &%P@Pylgﬁ? gf}ﬁ&lnBﬁét?ymyeftﬁlerfrogﬁrl@?wﬂéh%h@ ycol
[oyP4net hyl Oﬁltepl%ﬁteHQIs rgﬁft!fﬁié 4P H%PQQ} cagﬁé}?ﬁr{ydde for example,
or mam de, tetrahydrofuran; hunectants, such
ergcblyeres Isnlvestsr blumgdtantsOUICkl@neZs and powders Examples of each of these
rrolidone car boxyl at.e, o ubl e.col | age di butyl .
o dran PR PG EAREY Wi bt R ittey DR AR ) erials
ark & follofdl | ers earth, kaolin, starch, gums, colloida
silicon dioxide, sodlun1polyacr Iate tetra alk
[08Hini um Em@aemaése tarnelligyh amy ude ansteriylim aiesbet.i t glyceryl
S|un1a t
mononcmo?ea]tf%/ ygqocegp{l mora)nPe%r onlr% [eiloz Pbau;a,meh yg—rdg c%leannk oil,

ce@ll udoRbIY PoSprbpyd aicﬁteafalﬂdmféaﬁd: hd:ld Aiso-badil Pamiratd)Yocetyl stearate,
sodi um car boxynet hyl cell ul ose, and et:ylene

ol
ol@rly%w ol. ippipemddruets. heod 1gipteclesr oktatee petadecag-2-ol, isocetyl
ri c r
ﬂgﬁﬁ?hggsgrﬁgﬁ@!ﬁlposfﬁéﬁ%ﬂ ﬁ%%%&isgsbﬁhQE sucggltg qg)mﬁpﬂ
mgticahte, usu- pmp‘gll Ipakml‘mal slogsopylastgaratey rbdtﬁmsiehla[e polyethylene
%6§|cles ﬁ mel | ar vesicl es posanes . .can be
Sy SR B eV ard 9 é?sa‘ﬁ‘ﬁo%lgh‘&c%‘ﬂtd%l UAEHS Q4. castor oil,
ac@%@t&f’la%Bﬁﬁ al®hBR! }Sét?(ﬂhﬁﬁ ﬁf‘ﬁjerﬁlh@ﬁ pl!ﬂﬁﬁ' ﬁi\%{fhﬁﬂf@! 08 aric acid,
QO her compositions useful for” atfaining
pailgamcemld;, depropdr na@éate, hleuryb Gaciyd, 20084tQ3B8GBUME, decyl oleate, and
PCT/U82007/07818 chem cal entit |nclu sublln I
o e AR TS AgE o PR s i Rue SRt etner,
cak Bl iekilly, 200 HRFdEDxARE s@keli®sBcPis GRY1WRoBOf, ilckiBllene chloride,
subst ances such as sucrose, sorbitol and mannitol,
IS%rnrpan@id evastosuoH. agtheenci glycali @Qi@pghs’t atth¢mediethylene  glycol
l,ose r boxy XYPr o
m&? lfll %Hr’u?l%% Pe% %cé)mﬁéon%?thgr t%grﬁ tdu% t%gpglﬂ lgon%&g cﬁl%ethyl

foﬁrﬁilrﬁfdanttstralﬁzﬂtdthd anhicand, fdualy odsi RYcage, ntsGrbﬁibEdeaﬁL&d 2-
above may al so be included. [0015 3L Conpositions f

pwwﬁgplﬁrﬁﬁhrbpyﬂa@m ﬂoylbéearftoiﬂége@r oibeeh nhshalye ped ngeé$tlra and
ei‘g s4lh a8 Qﬁ(nsthl nflﬁferse I§' lge{?)hhh?ﬁ c‘ﬁa%uﬁl% C?H()al%al silicon

m ni stered as’ a or fform o
dlaﬂde),s cbdiugi n;g)lﬁaocyimzs nbtra)nallkyb rapabhiant {peecgtes, trialkyl aryl
di chl or odi f 1 uor onet han i chl or of | uor opret .hane)
AMHOREAY  FREE UG mp G8FPIC S?Odtl plagiERtm n@gﬁ?l%‘ﬁl nrﬁ&llcate

orBhria1QRhbANE h%ntrﬁ@ﬂi‘[ﬁfrﬁt%%la@n h?&ﬁﬂe&'aﬁﬂmﬁﬁﬁ?ﬁﬁ@ﬁte IRRA silica,
activity enhancer can be chosen froma w de

carboxyvinyl polymer, sodium carboxymethyl cellulose, and ethylene glycol
monostearate.

[00151] Chemical entities described herein may also be topically administered
in the form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles, and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine and phosphatidylcholines.
[00152] Other compositions useful for attaining systemic delivery of the
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variety of nolecules that function in different ways

to enhance or be independent of therapeutic effects
wW@Rooskassshem cal entities described herein. Par@T/O810a1/078181

cl asses of activity enhancers include skin

penetration enhancers and absorption enhancers.

[ 00155] Pharnaceutical conpositions of the invention
chemycad| switgonchide salolitigublonbiccaktdnde mg&ntmsatghafomn b8&uch

chosen froma w de variety of nolec whi ch can
CoTRRIOBH YHCdY URRIAE Oy 8" mr%mﬁasﬁﬁ@?% Flcr Hehsipees pech as
su%fofs§ Cstoﬁ)lfbfl afid n{aﬁﬁ‘i%l Qt{heblngéﬁ 'gh&faés zﬁg&htMlcqgc%&s;g‘élﬁﬁ@cellulose

herein. These optionhal other active agents
caﬂfroas(enthyl calldosey pind diydyoxgppipgly edthyfcellnbwse orfplodints, dwtgicants,

the inventi on at . a level ranging fro 0.01%to
OSSO ERb ase S B vRIRE Gty F55brs gy gy also be
invai@ht of the conposition. Qher enbodi ments contain
fromO0.5%to 5% by weight of the conposition. [00156]
[06H3]i nverfterapositis ok plat;wags@@aﬂma e @uvideg in the form of a
SOE (%10n Sl,laSt OS.I?OSII T em&lsm%a[ﬁalﬁac% (%fmlms%re nSS Lynel OW(?GI' or in the
phar CBULT ¢ conposi tion co at 5??
foﬁhema@ader@m umfg ah@ﬁeéhtibhﬂrprspamﬁum dlf:hlﬁﬁtfdmﬂlllh(ﬁoﬂqetﬂaﬁﬁe or
pharmaceutically acceptable salts, solvates,
tﬂéwér%ﬂut%omﬂweéoval ent conpl exes, prodrugs, and
ures n n s -
O e T Eo Ry OB, R Tictioh TP HIP optionally
copgfrise rin) actilvity smhmOenbddhlerm:ntvﬂy eh]naelcemsirr tetchosea fao@ a wide
for using the ar maceut | conposition to treat a
vagigh Qo LatFariah Eﬂr\cflelﬁﬂ%dﬁf RSP & SRR & P independent of
théﬂaﬁélﬁict AR O ﬁkkc&%&é{'énlﬁtl@@ dlscPibed Mt t IFARI@ar classes of
B-cell and/or nyeloid-cell activity. The invention
actismy ﬂmhalncﬂje inghwieisdinmgnpramordanbanvgrsi anfl @bsrapii@ngnhfingers.

at.i ent or WD.2008/ 033854
0BT D500 e RaaieThbafbesithise hr D61 HBFTIGH Y Alyoasapain
addftichaPAGHKa 4e6htP MR TRE Bbiche@h f&h Wﬂ%ls@ﬁety JIrBsIeEdIs, Réhich
informati on may include for exanple efficacy, dosage

cagnigneldnn M sliffegentoways torplacadhe élnqrmuaﬁcﬁf&éve@fs at quast one
hfao 284 68 | &]esgr[l‘tef g_]lg.)e%nm{a fﬂléﬁ%l @ﬂtl?)g%lhgth% hgctp g ﬁ: %lresent

rula or ego

ar€ Iﬂﬁman@l enqnbyetdl ®sSthe @bmipesiaoiy off it dnashtiah ane, 1evea&angmg from
xt ures in conbjnation with other active ag

0. @%1@8}5%@ c%fff@l‘i’ sEbgdiments copfaRtiFgR G hél @al¥e doywmaa of the
cogﬁ)r(])tsirtl%ﬁt I &G %Bbcgﬂltentsf Qéntalﬁxﬂ%l 6598 (BsuT8Yy &&%ﬁlogﬁ the

uman, havin I sease responsive to inhibitio
coBtfosiiohi vity, conprising admnistrating to the patient
fectjive amunt  of

Ing such a di sease, an .
(OB P onelEnBnein Sty peforehri By oRpolRuLgps. Such
paEQz{géHlf@nﬂulat%iﬂ iRABETReBMIC ALYl AHESRIARI @niRsinD at least one
sol'vat es, chel ates, non-coval ent conpl exes,
chemical entity chosen from compounds of Formula 1 and pharmaceutically
acceptable salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures
thereof, and instructions for using the composition to treat a mammal (typically a
human patient). In some embodiments, the instructions are for using the
pharmaceutical composition to treat a patient suffering from a disease responsive to
inhibition of Btk activity and/ or inhibition of B-cell and/or myeloid-cell activity. The

invention can include providing prescribing information; for example, to a patient or
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prodrugs, and m xtures thereof. [00159] To the extent

that Btk is inplicated in disease, alleviation of the
wele®easss4 di sease synptons, preventative, and PCT/US2007/078181

prophylactic treatnment is within the scope of this

invention. In sone enbodinents, the chem cal entities

descri bed herein may also inhibit other kinases, such
heahitcaad |ppuvidtd cor of adisbehde, a diaskease phumphansical formulation.

entative, and prophylactic treatnment of c i ti.ons,
T bl TN e i suits oRED il e Uation,
co%?rglﬁlalcgtfloﬁ BhS alPUENtdaRRon Lﬂgﬂﬁglon'\?értlﬁ)lqﬁ% Q(fc)) rtﬁé %ﬁﬁlﬂﬁ@&utical

also include inhibiting Btk activity and
formblatén.i ng B-cel | and/ or nyeI0|d cell actlvity, by

i ji-biti TP. binding o drol ysi s.
ObEA° ¢ 1 TR R st Sl Biiios B B Sainide) grone.
asfhi®rés, O FERSindRARANSHUE dcOQvé Adtnk tion of Btk
act|V|ty by adm nistering an effective concentration

[0@158] at | e!é@qor(bnglyclhenﬂmrloemqlm%ﬁs @hoetbpd pF trmtmgrﬁpwwns for

rmul a 1 har maceuti.cal | acce t abl.
exa \ijeataesamnﬁél adh aE ﬁlburlinaélotfllla}/ln%t c¥1seasef SgOIlSlVe &) 1&1&1%1‘[10n Of

Btikn ﬁ’ctfﬁlt)ﬁt go@priting raﬁlﬂﬁmst%tl@x amphe p@l‘flen& ma#ffeecidhve discase, an
concentration woul d be Ihat_concentration sufficient
effegtiyqanpint oggkleagtong chgmical aptity hosgthiramscegipoyeds of Formula 1

anﬁogl?a‘?:l%&%&ll:%& 2% R&B]ga&&tg LAl ned SrReL %H%@L@Xm §¥hplexes,

concéntration
proteps, caatinammretsyhereasf t heoreticall y, by cal cul ati ng

| oavai | 0016 In. s j ments
IOBL%’ ition qééf‘pﬁﬁ@rl£ o&%Knﬁ. it o’fn Raseaaﬂff‘%w of the

d1§e!ﬁ§*é Aleal %?ﬁlbto@rﬁd/p%veméﬁ'vé" ghae Efdph?fé&ﬂlé/ 'tﬂeé(trﬂe%t GARGRIn the
bone disorder, an allergic disorder and/or an

scapﬁt of thirinecrdiod/ dn spmé eatndinenys, theshamegal amdiesdesamibed herein

il S et bE R I R B Bl ey symptoms

pre®Rinb@ e Ofndt freFtyil RGic AreR@idn€ BF cdiVidhg aGRRREID, with tHRQNRinases is
di sorder, an allergic disorder and/or an autoi nmune

algnylitein thaysaoaarithéy iverdiosease, and/or an acute _
[Obﬂf L]ammt Etétoéf %‘ft tltré)ar‘gmerp[y 1%9 ”?n& el{rlllupgm Bka fag Vlj[ \r/ngnd/ or

east one C em ca hosen

1nBtb[tﬁfgLEldsll aihd/Gomielbal- dellad?cdvnj@,hfcyl’lﬁﬂmﬁuigl ABP byhding or hydrolysis
acceptabl e salts, solvates, chel ates, non-coval ent
bYCBH@%hwome pitksdrogchanising ihivRpuined neHeplewfleripgdrosnp dispase

s ?%’ﬁﬁ{ oM 8f B{ G ddytddﬁﬁﬁlsé:ﬁng gh %ﬁ@&ﬁé é:'i)ﬁ@erntr‘ﬁﬁ& of

ecte usi ng emCal’ entities~descri erein
ati Melksudene htmarae emttyl choseed fitoat alnh@ngde dfi slénrdets, 1 and

RS P Sl A 0 Lo cenamy LS oG I BLiLS
prbftiu¥€ ShaaRR ufr@othelbol NG &&mpANEr £t BEEctRE RBh&entration would be
that concentration sufficient to inhibit Btk activity in vitrro. An effective
concentration may be ascertained experimentally, for example by assaying blood
concentration of the chemical entity, or theoretically, by calculating bioavailability.

[00161] In some embodiments, the condition responsive to inhibition of Btk
activity and/ or B-cell and/or myeloid-cell activity is cancer, a bone disorder, an
allergic disorder and/or an autoimmune and/or inflammatory disease, and/or an acute

inflammatory reaction.
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condi tions; autoi mune and/or inflammuatory di seases,
including but not limted to psoriasis, Crohn's
wele®easss4irritabl e bowel syndrone, S ogren's BPECBHESXE7/078181
tissue graft rejection, and hyperacute rejection of
transpl anted organs, asthma, system c | upus
eryt hemat osus (and associ ated gl onerul onephritis),
[06B621at onyhisd inventionLihtlugdsea metlodrafsieating e petiau énndg cancer, a
vasgﬂul itis (ANCA-associ ated and ot her vascul jti deﬁ,

bagGt BRI eThENBIM iIEORIR Y InBR PRI 8Rdpredn Qmmawfy

dlgéagéj Qlﬁé/toi" L aSutd XﬁMn‘&HEto%aféQCtl(ﬁis P9 %Hﬁ’ﬁrﬁgtermg an effective amount
gl orrer ul onephritis and | monar y” henor r hage) ,

ofabhdeas corer @hﬁm;cal rangtyrecthosadh dironhr ¢anpunds  of Formula 1 and

osteoa |t IS C Idoathlc hronboct
PR RGCaTy) esertaiit, g eOhRESnctialsly o can @Rt "eplexes,
prg@@ggsﬁd Hﬁk%ﬁglﬂmﬁoﬁ di sease, D| abetes nellitus (type
1), septic shock, mnyasthenia gravis, U cerative

[06463]¢ i s, m;ﬁpa@tqndwén@mta the Gsliticas agil desgesss thag gemnbe aldected
us :ggcrl]lléhl(i) %r(l)ts 1ess d%g]c%bectlﬂ relnd bR i E?ut arg I\ll\lq lltﬁ%g:tdqe cell's
les arise froma agai nst
alleR@c dﬁ,dtdétsd uRludsnObi ot $islied; to aez,d:hei hnérgﬁm’[ﬁﬁt@&f r coryza, hay
reactions, including but not limted to skin sunbur n,
feygyr | DapmaRiddr §sthipe| Wé:aaa séaws) angf fogdmatigeipsh @i other ‘atopic
diggase, urethritis, uvitis, sinusitis, pneunonitis,
encephalitis, neningitis, nyocarditis, nephritis,
amtrmnnmahd/tor mﬂal’mmﬁbltvi diseatmpiatiutling, but gadimitdd ®,psoriasis,

Crﬁ i ewé%?f‘?et ;rgltear L t | S I n?,:%%)gtérlersl Séil?ﬁgggegﬁ%sgp gra%t rejection,

an'dr]ﬁ/béiqaﬁg rQMLioR R tﬂahs’i@lén%ii (grg rb;eﬁ'é@ltlrﬁﬁ Q9iERkc lupus

mal’i gnanci s, such B- cel [ ynphoma, andacut e
erythephioblsaend assbauted rgimerabut]@émmb Idogm’tomsoSIte&J kentige

e SSRIRE LRI LY SN S50
audS1BA B 38R EhIROMBOSASIBie stited gidobpssudt's @ﬁ’fﬁi@@me (and
Non- Hodgki n | ynphoma, multiple rryel oma, and ot her
asgfpcsaied plomeRdency @tls:h@lrIadtr@rlarzéﬂ@n@;rh@micaéher@ﬁlqrh%s bl ood
rhgur{lat?éﬂip Nl I‘l&l%,t %S¥ec())§$e Cl)%sé ?grs(’)glscdlld 8)6%%4%ro§ltﬁao%l 0 em b ura

(ITPhi Addion’ Odiscapg PadshSnl sfthkeylﬁm aneeilBeC ellisSase Emﬂiasaés mellitus
apopt osi s contrl butes to the_ pathogenesis and drug
(tynsdli s pephic shestk, HyAstheni® aresis H&ceé?ﬁwe NiHpHOPRAYIC anﬁma

C$éf1 £ DREadRr ‘Wég@ﬁ&' 'g?arﬁd&ﬁ&t@ﬁg afdd g{ﬂ&@{%%g%&i@ig ;%x?]héél{‘fﬂg ¢biGand

ptosis in IS expr essi ng
armbndhas: driisedrdni enctaieldlmmb&h agdindt elmhdmrhlali hewnaeabuesnti ty

chasen from conpounds, of Forrmula 1 pha mace ticall
%@ﬁ%@ﬂs&ﬁwsw\?ﬁ%@t n ﬂg{llé‘ifg SKHH B‘il?amélﬁ%matory

pePAPBI s8R SinfIRFMARM MY B owBINH sdik & LittiRStid Iﬂ@ir‘u@ Osfmusﬁtgo ﬂl@e’ﬂmoﬂi‘@s
i nvention provi des nethods of treatment

encedrtitinmaeningitis, myocarditis, nephritis, osteomyelitis, myosms hepatltls

gastritis, enteritis, dermatitis, gingivitis, appendicitis, pancreatitis, and cholocystitis,
and

cancer, including but not limited to hematological malignancies, such as B-cell
lymphoma, andacute lymphoblastic leukemia, acute myelogenous leukemia, chronic

myelogenous leukemia, chronic and acute lymphocytic leukemia, hairy cell leukemia,
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chem cal entity chosen from conpounds of Fornmula 1
phar maceutically acceptable salts, solvates,

W@ b®@Bas8s4 non-coval ent conpl exes, prodrugs, aPdr/us2007/078181
m xtures thereof, is the only active agent given to a
patient and al so i ncludes nethods of treatnent in
whi ch at | east one chem cal entity chosen from

Hedpigoudiss sa N dmHnaildn ]I.ym;ﬂﬁbmaphﬂuttmi@ mytloaal hiyd other diseases
accept abl e salts, sol yat ates, non-coval ent

F%{@é@ﬂzeﬁmﬁwgo%' %ﬁg’f%dﬁ BRNAKEYETR; i s given
both dfsoRREL, %{Lﬁudlﬁ‘%’ﬁ&%'t Nk WikdhoRRG, Or nore
addi t1onal active agents. [00166] Thus in one
[08hdsddi menBtktihe khowe nthilgtor pf @p(ipd@sis ia lpmphata Bfcells.eBefeagve
a, bon sorder di sqr der / or

or SRS ebr e Caftl POTOST e Anfi e S sl FU g i By and

ly@pHbBad. Thh & THRER HYovi@RACE b ibth M b GHRoONRY biSi8ucing apoptosis in
adm nistering to a patient in need thereof an

ceélfs ﬁémﬁsm Rifrsanprising gpntaetaze the gell Wﬁbm lea$t one gh¢rpigal entity

nfr om co of, Fornu
choF] rr%n(} SOmp cr;%)?gg)gné%l akﬂharmaﬁe?tlcally ac?e‘&)tatble salts, solvates,

ch@lﬁ@dsaﬁcﬁscowamm Canipl Rl oAk e Snix ireoh i@ st and
m xtures thereof, together wth a second active

[041eMt , whierinreiop@ropdeasunetherds of tisatneng awhigh @bleastgne

- /
cHRG ChEREH T 1ol o SREL Bt AU SANEE PR ERRLAIEB scceptablc
sabig ubbatenf dhalmmat wonycovabnt Tcmnplef@[ predanpl adtrhie tsecthadof, is

ent may be an anti- inflammtory agent. Treatnent
(G PR o e ARELHICTY] RASCE alwclﬁ@ew?%ww treatment in
whieh ﬁpl%stt BRE cMnkiBal e‘f’lﬁtyf Qb8 bmPBL IR FWhilladtanheast

one chem cal entity chosen from conmpounds of Formnul a
plmnamupctvélwmamhle: slts ysolatapelatdtes, sal-tevalawkompleses,
ates, .non-c fent corrBI ex

et R R N F TRy PAE R B R EBon, Ff gng pr more

adgnﬁ)ngt@mpvgggen@mtlty chosen from conpounds of Fornmula 1
and pharmaceutically acceptable salts, solvates,

[08Hd]at es, Tisnn epsembodimeninte @W@Qﬂorﬁpromesz@@@ﬁmwmatmg
caﬁgc? fy§02no dis Q[rizlesrl§n %1}16%%18 %{s%%ﬁar aﬁac[}gr %n au tt(%llm%%u a]%df’(‘)?f s

combi ne ano active agent 1n a si ng dosage

infl@mMatoby isaddk ean@idriah UOBE itfn@fiamet ﬂe@aloﬁqhahlcﬁ&mipase,ss ed
in conbination with at |east one chemcal entit
adgBisteriBa i partang in ed thracolgnrellgs verpgoynt af atdepst %ne chemical

englgf%%ts{ﬂ?fr%%%%g)xo : IR {ﬂgr aﬁ?&%&hfac%hﬁ ’ %b& g.'ble s&lts

oplatin, cisp platin posi
sothaxsr chelaésnnomroalao trbmphkeso pro@lmgsr argl mgxtats thezwf togegher

of the _foregoing era i c agents.
Wi AP ORE e ﬁ’iﬂcﬁ‘tcﬁﬂg a%aln‘{og U2 @BCHed bopsgljsorder,
anadlféf%c @fsoldRr SRIGH Mt RNk Qn@/eﬁﬂﬁ@kﬁﬂﬁ&?lﬂﬁéeﬁseamgﬁan

7] Chem cal entities described herein can
acu@eﬁﬂama@toghm@@n diarieximple tegeavied agentimay heign aman be
oth r chenot her

1nﬂ$rﬁfgléf1 ory ﬁgen? mﬁreafe}nen? 1‘&‘1’I ‘[}16 secon actlve agent may be pI‘lOI‘?O
concomitant with, or following treatment with at least one chemical entity chosen
from compounds of Formula 1 and pharmaceutically acceptable salts, solvates,
chelates, non-covalent complexes, prodrugs, and mixtures thereof. In certain
embodiments, at least one chemical entity chosen from compounds of Formula 1 and

pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes,
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particul ar, drugs that induce apoptosis. [00168] A
nmet hod for increasing sensitivity of cancer cells to

W@ b@a0s3se+ apy, conprising admnistering to a PEX/UsIn7/078181
under goi ng chenot herapy a chenot herapeutic agent
together wth at | east one chemcal entity chosen from
conpounds of Fornmula 1 and pharmaceutically

prad:m‘.lg@taab krﬁx&ﬂdstthere@f@is\(@h%ned&bﬂﬁi afosiser abidve endinendngle

exe rodru and m xtures thereof
dogRe IR s SRIRHS @mw%e I ihREAPeYis ﬂe%én%féﬂﬁé}ﬁ m %%m%?aﬂon with at
le&d Bﬁ@éhe‘ﬁﬁ&h%mflﬁ/ cieE‘&lHéB %@R: J‘I%E%B@ Wt ﬁrear%% mfmﬂeﬁ t&@l so
provi ded her el 69] Exanpl es of
chchmtiwtatpeuiaxp@mtscfom re&gaplbhmtomyamn Becmrb(adaum taxol, CISplatln
ﬁgp on w.th chem cal ities descri ? 3 h
Pachirglye OP%SFB%? doruplisw, pra F‘Hﬂ IBF‘?%} %OHE%EHE( %‘?l}? fhe
fo%é%@ﬁig%@ﬂﬁbtheia@@&lﬁcségéﬁfsamdiokhdrz{ﬂéhﬁd: hRItSmbLagknts may also be
daunonyci n and etoposide), alKkylating agents (e.'g.
useq.aloshodp hembigationreith hhfrra@th@mplewnts tubul i n
[0@I 2 gzylega gngltga teglgf(lgs descrl ed h%geqn can beslgsgaf1 1 a5 2:h nt10se
aganfs] dadyhug, Ebag be uEéfhlJDﬁasﬁﬁib}ﬁatloh REG cﬁherlcﬁﬁﬂm@lbﬂtpblﬁtﬁ; dragkd in
cytoki nes), tyrosine kinase inhibitors (e.g.
P%?%%WE@P€§¥MI5ﬁH“%%@PFF¥e [00170] | ncl uded herein are
ods o . i
["“ﬁfidﬂt o o AR O Moy Bl BBy o B Rr DR (o SRR By
opiyaisinRceutinic@lihy to apaent ableegdad temaiadrayat aa&emotherapeutlc

chelates on- covale t conpl exes, pr.odru
agenblogethar wighhalleast ong ega%rfﬁmé% Qegnifppm 6%‘81"?1%{‘21? Shiginya 1

anﬁ%hﬁﬁﬁdeeht‘i‘cfahl? NERLUbY: AUE r?s()lvaé@t éhela'té'éf h AR QY c@lﬁﬁl@ié
i nclude but are not Iimted NSAI Ds, non-speci f

pradrg CEXd niixtusgabéreoic lm'cyndrmmmg emf@senemzycrrease g mnslomy of
ol 0 ds orti coster oi net hotrexate, tunor
cof ol B R R o GaRashPE B R wolBbRE s agoni st s,
[0016Y]NOS UPRY2F3& i undhsmbietapaxrt@ugd BAad be Bxanml es
of NSAIDs include, but are not [imted to ibuprofen,

cogbinop0Gs) JBERSH ertis dssaihey @v@mncluﬂe tnpeispmefase I
1nfl]1$P[ Lpsx(f@3 or?@nglgmg R Oop%PechﬁgJ[ ﬁln}sogllefas 1%Bit(])r% ggg cpauhor%ycm

um a sopros
and¢aPoeide)) alkgldtind Ap&ad (e. galcyaxpmmamlﬁaqmpmgn :lihd BCNU),
et odaol ac, fenoprofen calcium ketoprofen, sodium

B ety |(ff gard Apdh émblaérlﬁeét ‘iﬁhi biglogicahieenmde ¢
an%g 5%&2'&9 2@ @ljl Q%n hainEB@CE?)(! %5 lﬂtux%cr\‘w)l E§E@|83 ﬁﬁa&ﬂ[ﬁét%ﬁs and
cyltdidilmdsi) ttﬁoﬁﬁ]é(kﬂlaw inhibéorsl (€20 Glb@tec‘?)s ar&t thb élkst 50-fol d

such as cel ecoxi b,

| C50 f
U’Qﬁ'ﬁﬁéc iaféc ug‘zeﬂﬁqr%}emo%w ge?%?ﬁ) EEHPEN 1B Dt [P e b,
ch[eQ@éaY &htity @h@sefl lﬁrottﬂ"@cfmﬁdﬁ%ﬁg biBSYnuld DEn@PRdrmbSiuki@Iyat ory

agent |sasa|cyae
acceptable salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures

thereof, is administered in combination with an anti-inflammatory agent. Anti-
inflammatory agents include but are not limited to NSAIDs, non-specific and COX- 2
specific cyclooxgenase enzyme inhibitors, gold compounds, corticosteroids,
methotrexate, tumor necrosis factor receptor (TNF) receptors antagonists,
immunosuppressants and methotrexate.

[00171] Examples of NSAIDs include, but are not limited to ibuprofen,
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Salicylates include but are not limted to

acetylsalicylic acid or aspirin, sodium salicylate,
W@rwsossss4 ne and magnesi um sal i cyl ates. [ 00173pCTk82007/078181

anti-inflammatory agent may al so be a corticosteroid.

For exanple, the corticosteroid my be chosen from

corti sone, dexanethasone, nethyl prednisol one,
flypbpdstes, Cdapnﬁﬁn pii@ gayirsaincodiusg dlild]ldilﬁep)iw s@hhbinetiorand diclofenac

ﬁrednl { 0174 In additi© ?nbodlnents t he
SO an: FSQHW& rsy 1P rg}&é)mqu& 1gma i groglcagbplaiomethacm
et GRIROURE p M &hcﬂﬁu&okgoﬁgﬁgnu B didth QAR AL EnO rsul%ﬁﬁﬁf% I Bimetin

[00175] %he I nvention al so i1 ncludes enbodi ments 1 n
sodhing land hedramthlomqrﬁlhanﬁmroplys afgl‘éSIAIl])sala) metudb 610X-2 specific
. I nhi bitor such a i.h te re se
inhfilpe; tr 2 e TRe Rty G 2 VG Tt Pirisat bruse-oid
lodehhdh aRaasRr onb( bb 51k, as SLIEEOXES, val RESUP ATE@eoxi PR RIoxib

Ot her enbodi ments of the invention pertaln to
andGnspliseeiibns in which at |east one anti-inflammatory

ound .S ant i cl onal antlbod
[Ogc |zun§% 3?H%%f% (éﬁ%g?qﬁeam%ﬁgl ﬁ?moghﬁeﬁlsgﬁ@ﬁymw
Sgioiare itdpie, buit Bifel o liffided wgbetﬁghalk:ymm of He¥in; 8odium

whi ch are anti-TNF al pha npnocl onal anti bodi es.
safigdate:gndshplipe yrdpreneryaaHerfSsSof t he i nvention
(08P 1 U PERRDRNGONSy i Wy Gilodt: J @Rl AR AT Ve

i s an 1 nmunosuppr an onpoun uch as
exraniptwt}reeooaice)stekcecﬂ Irrmyaijﬂes.en(fmﬂl OQedrien éexatrwdra@dmer,rus ,

a hi opr | cophenol fetil )
mﬁé@a&@nﬁe BF BT o PiF Plso B S@%‘ﬂah@sphafe fRcGpRegnigone.
[00D74]0 140[nn§adﬂi%ﬁal dehd REhaM afe RAAKINBIER:Y ﬂfé?aﬁéﬁﬁfc Gt is a

be useful in the treatnent of the above-indicated
gatdpainpiwdsu¢iDabeaity sedum t@lomatatepalt auemoflpe r d ay) The

nt of .active. i edi.ent dW|th
OB Vet B berTiobatoe d e i s R var y
infl@RERAHNdedhp Ak hBRbARSIhibiB AL R a@ﬁdhﬁ;ﬂﬁ)fﬁﬁfet ﬂe@&dtz@s&
node of adm ni stration. Dosage 62 WO 2008/ 033854

1nm©mpumlr@@tbqtsefatqmuatdlhxﬂrwowm dehydivgenase ynhiter.aiugh as
]eé ng to 500 ng of an active ingredient. [00179]
un0m1 c.
requency of dosage may al so vary dependi ng on the

[00DTdlIound @thetdemBimehe op &etihednltidn pditsieas eormbiaad®d.in lwfhlch
some enbodi ments, for exanmple, for the treatnent

of
at Jgpsepneeangiiiptlamegione PorapRIMes alei-FRuprnoglalantibody (such as
ecgﬁ%.} &é(h&l',rr?‘a%z dNﬁ antqgoc‘[ﬁges St Eﬁgné}gep% 1Bgf§‘?r§ab and
ess I'S onme enbodi nents,

adlahgllurrmh (Hﬁmira%)’ wRich iareestid ANF yipha nusedlonlt andibbdicbe

rsto wever, that speci fic .dose |evel for
(0P T ¢Sl SRR ol (G pERoBpERIA /AT rg e T
whiek holksst bRE Lléig)'erh%ent is an immunosuppressant compound such as
methotrexate, leflunomide, cyclosporine, tacrolimus, azathioprine, or mycophenolate
mofetil.
[00178] Dosage levels of the order, for example, of from 0.1 mg to 140 mg per
kilogram of body weight per day can be useful in the treatment of the above-indicated
conditions (0.5 mg to 7 g per patient per day). The amount of active ingredient that
may be combined with the vehicle to produce a single dosage form will vary

depending upon the host treated and the particular mode of administration. Dosage
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the activity of the specific conmpound enpl oyed, the
age, body weight, general health, sex, diet, tinme of
W@evBMBISE4 at i on, route of adm nistration, and PGE/ESWP7/078181
excretion, drug conbination and the severity of the
particul ar disease in the patient undergoing therapy.
[00180] A | abeled formof a conpound of the invention
unieforhewils geheadlyaonthirafyomslt ing té 600 imdexfituh hytivegn guedicor.
i nin npoun t hat have the fungction of
["ﬁﬁﬁ | at | %@%‘nawg 398@9@ By alspivraslependingan hesggppound used
anﬁ%ﬁ@kﬁﬂcﬁ%&&@&%&? ]ﬂfsoﬁlla%mﬂoﬁi‘fﬁé'htté @8} Xadhple, for the
addi t1 onal be used for validating, optimzing, and
trstraerd f dn z]lfnrglc dmsomdm'@agl/sor atoi8 e Byl/Srlinfehmdtornhdisegise, a

i S nmeant t und is,ejther dir
e TR AR T R st I B s Sgosae
regﬂe%cafqbir@ tﬁhékrt&hlg iCudd, T Rl FRERRA, hdWdief, 884 @ specific
? enzyme, antibodies, particles such as magnetl Cc
dq@a etVﬁbﬁOé any Earémlarwﬁtlﬁ@tswélrdepmbup@ra w@m 1 f@ctmsnmln@ng
et Gt eci f| ncl u

th% act1V1ty 0?§hehspec1 Igi Bltn'poun dn%lf)¥eéf€)glgvaig8’iebn0%y gre g%ht %enera?health

S, SucC n an

seﬁ,l’tllbtd tigexif ad@itstration, foie of apeeditrgiod] adi g JTerRberisn, drug
t he conpl enent ary member woul d_nor mal |y be | abel ed
copphiipation pfl e serenpiiof egrapiuines sliseaie 1a dicraticiindergoing
th%ag}pr dance with known procedures, as outlined above.
| abel can directly or indirectly provi de a
[06E803ct abl A& lshelpddbrm of HO&BAPunlhg thaineardtionrran de usrd dser

i 11ust t he foll ng non-ljmtin anpl es.
1@{1&&%@ c?entlpymg and/or obtag}/l\{lng %ompoun snflat ha\ge the)% r{‘(f;%on of

mb\hl{lg’tn{ n(a@tl‘eﬁ‘ﬂz DR Eﬁﬁﬁée@s'ﬂi’e%ﬂﬂe@ﬂbﬂ%ﬁ) " htpounds §%Re 1. 6

ro-pyridin-3-yl]
mszem@n mydy-aoldgrophlly de uwdtfcnbmhylhtmga opamizies, @8) s@Bdanizing
b2008/ 033854 PCT/ US2007/078181 NH2 NNHO HN N O
P%y4Y53 5. Di br ono- | - met hyl - 1H pyri di n- 2-one (1) Br

[00181] By "labeled" herein is meant that the compound is either directly or
indirectly labeled with a label which provides a detectable signal, e.g., radioisotope,
fluorescent tag, enzyme, antibodies, particles such as magnetic particles,
chemiluminescent tag, or specific binding molecules, etc. Specific binding molecules
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the
specific binding members, the complementary member would normally be labeled
with a molecule which provides for detection, in accordance with known procedures,
as outlined above. The label can directly or indirectly provide a detectable signal.
[00182] The invention is further illustrated by the following non-limiting

examples.
Example 1

N-{3-[5-(6-Amino-pyridin-2-ylamino)-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl]-
2-methyl-phenyl}-4-fert-butyl-benzamide (3)
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O \ N\ Br (1) [00183] A 1-L round-bottoned fl ask

equi pped with a nagnetic stirrer was charged with
W@2@8033860m0- 1H-pyri din-2-one (7.0 g, 27.7 nmmoPQT/US2007/078181

anhydrous DMF (280 nlL) and powdered potassium

carbonate (-350 nesh, 8.4 g, 61.1 mmol ), and the

suspension stirred for 15 mn at anbi ent tenperature.

After this time, nethyl iodideNH4.3 g, 30.5 nmol) was

added, and the m xture was sti d at room tenperature

under nitrogen for an additi onaﬁ 18 h. The reaction

m xture was then diluted with (200 ),

acetate (3 x R5041), dried over
gncept r at ed AnWacuo. The

extracted with e
sodium sul fate a
resulting residue Wg
on silica to give an 84 g\)of
3, 5-di br onp- 1- net hyl - 1H0pyr diAl- 2- one ((9 as an
off-white solid; np 87-88 C; M5 (ESI+) Mz 266 (M+H).
3,3-1}ibrono-A emethyl-tiHrpAidinedvomo(l) 5- br ono- | - net hyl - 1H pyri
din-2-one (2) NH2 N NH O B N (2) [00184] A 48-nL
seal ed tube eqU| pped with a|magnetic stirring bar was
charged with 2, 6-di am nopy (0.27 g, 1.2 mmol),
3, 5-di br ono- I-rrethyI-IH- pyriqin-2-one (1) (0.27 g, 1
mol ), Pd2(dba)3 (0. 046gg4, nmol ) ,
9, 9-di et hyl -4, 5- bis(di phen J phosphi no) xant hene
(0.089 g, 0.15 mmol ), and Cs2CC8 (0.49 g, 1.5 mmol)
[00183]i oxang 1(11 uiilbottbince flatiequippet uvith Naggiiegassetwhor
15 mn., it _was heated 64 WO 2008/ 033854
chpeep yaPOb T AEPreme1l H-ayridis-2eoedr 01 2.7 ek, anhygrous DMF
I it
(2%§ur 2 é‘% ot é%%ﬁgéf/gsﬁ rrrﬁ;&g}bﬁga&ﬁl3§8\j\ﬁg@8sﬁggggg Gt HEEn AN dnd the
sudpankioarsarred frané rihGt ampicanentpemtiray Afer thirtiae, methyl iodide

se t ed. The ou hase was extracted with
(“efi £§P§%W@Dh%& 3@5 g épenmxwrema stiped AgRpRAEaPIRYEhRder
mf‘r&éern%F $n YRICoMRSH R THE L CHBOiRufly as3hch STdOEwiER Wik
dried (Na2SO4), and concentrated. The crude m xture

(C0Rsnlpuexitfacted wath etloylanetated b xcaiPltrolgy, dped QVGgrsa@iumﬂulf@tela@d
co(}/l%enl}/r%%a' iin Qfa((:juio(.: hllh%rrgﬁltlt?rﬁgnr%élgltlg was Igurlfl Qd’ by f?asg c}{romato graphy
on silica to give an 84% yield (6.2 g) of 3,5-dibromo-1-methyl-1H-pyridin-2-one (1)
as an off-white solid; mp 87-88 °C; MS (ESI+) m/z 266 (M+H).

3-(6-Amino-pyridin-2-ylamino)-5-bromo-1-methyl-1H-pyridin-2-one (2)
NH,
N\
I
NNH

= 0]

Br X N\ (2)

[00184] A 48-ml sealed tube equipped with a magnetic stirring bar was
charged with 2,6-diaminopyridine (0.27 g, 1.2 mmol), 3,5-dibromo-1-methyl-1H-
pyridin-2-one (1) (0.27 g, 1 mmol), Pd,(dba); (0.046 g, 0.05 mmol), 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (0.089 g, 0.15 mmol), and Cs,CO5 (0.49 g, 1.5

mmol) in dioxane (10 mL). After the mixture was degassed for 15 min., it was heated
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0.054 g (18 % of

3-(6-am no-pyridin-2-ylam no)-5-brono-1|-nethyl -1 H pyri
Wa@lR0w8/a3386he (2) as a solid. PCT/US2007/078181

N-{3-[5-(6-Am no- pyridi n-2-yl am no) - 1- net hyl - 6- oxo-1, 6

- di hydro-pyridin-3-yl]-

2-nmet hyl - phenyl }-4-tent-butyl -benzam de (3) NH2 N NH
atH5CC bl 16\ ThérB}he eAAbLATHixfird Gantodeahioadomubapaguirdaeld

o RIS 55 Ry el SEC M g e ers

w&lé @%[ga'rz?{%@ut ?ﬁ@é@e&@s) r&haﬁ@xrv@?éjxtﬂmﬁag 5v$|1§1 %’igiﬂ))é)rrrneetﬂhagle (f x 10 mL),

anll B quluin@keaig@mlo leatmac2s Wbr)e mbﬂ‘yvv}th beoz@mdeandhrgas ;mL).

d Pd(PPh3)4 (.0.010 0.0 1) i
IR e e TR el g R Rt rap e T ol
chi@fiatd gﬁﬁﬁys eehdict 018 91 MeOH tnh Mefomeah8@/FaherdP/ 16 th @lvel6
h. The the reaction mxture was cooled to room

0.0%hp élrSa%m pe3-dmdmprsupxstlin-dtydarpRo) -0 tgomp)l -mFbyk W pywem-2-
Oned(g)eas cdhl oronet hane (10 nL) and the | ayers were
par aate The aqueous phase was extracted with

NQBqBJ(GIAﬁﬁRﬁ)%ﬁﬁilﬁ& ahfiné)l)-medliiyd -6-bo- L Grdih fdied- pyrgdin: 3 yl-

extracts were washed with H20 (5 nL) and brine (5
2-mefhylgphenylh(dgeogotyl-bepramidatBnt rat ed. The crude

m xture was purified by col uimngfjr omat ography,

gradient 0-10 % MeOH in dichlloronet hane/ether (1/1),

to afford 0.035 g (40 %9 of = N

N-{3-[5-(6-am no- pyr|d|n 2- N |

I

LCIVS mz 482.2018
PCT/ US2007/ 078181
N-{3-[5-(4-Am no-pyridi iy 2-
- di hydro-pyridin-3-yl]- _
[0%18@ thyl - RReml. kefed @BE clipyda P 7 Atk A&ic(stlrid¥ Bar WHsNH
charged with 3-(6-amino-pyridin-2-ylamino)-5-bromo-1-methyl-1H-pyridin-2-one (2)
(0.054 g, 0.18 mmol), 4-tert-butyl-N-[2-methyl-3-(4.,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-benzamide (0.086 g, 0.22 mmol), and Pd(PPh3),

(0.010 g, 0.010 mmol) in DME (10 mL) and 1IN Na>COs (5 mL.). After the mixture

i no) - 1- rgg@)t hyl - 6- oxo-1, 6

was degassed for 15 min., it was heated at 95 °C for 16 h. Then, the reaction mixture
was cooled to room temperature and poured into H>O (10 mlL.). To this was added
dichloromethane (10 ml.) and the layers were separated. The aqueous phase was
extracted with dichloromethane (3 x 10 ml.), and the combined organic extracts were
washed with H,O (5 mL) and brine (5 mL), dried (Na,SQO,), and concentrated. The
crude mixture was purified by column chromatography, gradient 0-10 %, MeOH in
dichloromethane/ether (1/1), to afford 0.035 g (40 %) of N-{3-[5-(6-amino-pyridin-2-
ylamino)-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl]-2-methyl-phenyl } -4-zert-butyl-
benzamide (3) as a solid; LCMS m/z 482.2018 (M™).
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HN N O (7)

3- Am no- 5- brono-| -net hyl - 1H pyridin-2-one (4) NH2 O
W®eooBN33884) [ 00186] A 48-nlL seal ed tube equi ppeRCTUSI90H078181

magnetic stirring bar was charged with benzophenone

imne (0.43 g, 2.4 mol ), 3,5-dibrono-I-nethyl-IH

pyridin-2-one (1) (0.51 g, 2.0 mmol ), Pd(QAc)2 (0.025

g, 0.040 nmol), rac-Bl NAE’xalﬁﬁleZ g, O 13 mol ), and

TETARE b B ol o
Coolﬁﬁ&)(ﬁtehw} 41§‘I‘lhb n_ghﬁ@nzamﬁef act i On m xt ure was

o' roomtenperature an oured into H20O (10
To this was added dichl or‘\@het hane and the | ayers
vvere separated. The aqueous p e was extracted with
di chl oronet hane (3 x 10 nl), jand||{the conbi ned organic
extracts were ashed with H2ONSx) and brine (5
m.), dried (Na2$ and concentratedy The crude
product was di ss0l in 4 N HG AGH (3 nL) and
stirred for 1 h at 3 Qr atr &N Then, to the
reaction m xture was added § NaHCO3 (10 nL) and
di chl oronet hane (10 n) © and e phaseg7yere
separated. The aqueous |ayer was extracted with
3-diminpSrloromdrhnecthzh b thyeidineonee@d) or gani ¢ | ayers were
washed with H20 (5 nL) anqghrine (5 nm), dried
(Na2SO4), and concentr at ed. The crude mixture was
purified by colum chromago phy, gradient 0-10 %
MeOH in dichl oronmet hane/gther (1/1), to afford 0.22 ¢
(54 9% of 3-am no-5-br&ho-I-nmet Wl - 1H pyridi n-2-one

opfaas RIS iSRS LS with mseptiic g Wy nen
cmf dwhth Be@pbpHeHbd mhﬁ@@[m %ez A Bimdif 3\WABASI-03I38RI- 1 H-

/ US2007/ 078181 NH2 N N
pyrldln -2-one (1) (0.51 g, 2.0 mmol), Pd(OAc)z (0.025 g, 0.040 mmol), rac-BINAP

(0.082 g, 0.13 mmol), and Cs,CO3 (0.92 g, 2.8 mmol) in dioxane (15 mL.). After the

mixture was degassed for 15 min., it was heated at 95 °C for 16 h. Then, the reaction
mixture was cooled to room temperature and poured into H,O (10 ml.). To this was
added dichloromethane and the layers were separated. The aqueous phase was
extracted with dichloromethane (3 x 10 ml.), and the combined organic extracts were
washed with H,O (5 mL) and brine (5 mL), dried (Na,S0O,), and concentrated. The
crude product was dissolved in 1 N HCI/MeOH (3 ml.) and stirred for 1 h at room
temperature. Then, to the reaction mixture was added sat. NaHCO3 (10 mL.) and
dichloromethane (10 ml.), and the phases were separated. The aqueous layer was
extracted with dichloromethane, and the combined organic layers were washed with
H,O (5 mL) and brine (5 mL), dried (Na,SO,), and concentrated. The crude mixture
was purified by column chromatography, gradient 0-10 % MeOH in
dichloromethane/ether (1/1), to afford 0.22 g (54 %) of 3-amino-5-bromo-1-methyl-
1H-pyridin-2-one (4) as a solid.
N-[3-(5-Amino-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-4-
tert-butyl-benzamide (5)
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o (5) [00187] A 48-nL seal ed tube equipped with a
magnetic stirring bar was charged with 3 -am no- 5

WO 00888854 - net hyl - 1 H pyridin-2-one (4) (0. 1BCHUSHIEE78181
nmol ),
4-tert-butyl-N-[2-nmethyl-3-(4,4,5,5-tetranethyl-[1, 3,2
] di oxaborol an-2-yl)-phenyl]- benzam de (0.24 g, 0.70

nol ), _apd Pd(PPh3)4 (0. 0862g, 0.025 mmol) in DME (10
m) and>} ALt@r the m xture was
degassed f ) § heated at 95 C for 16 h.

Then, the ReaCty rixture-Nas cool ed to room

tenperature ang |®o into H2O (10 nL). To this was

added dlchloronethan~ and the @hases wer e separ at ed.
t hane,

tracted with dichl
Ui iR AR e R VIR el A e
chedtwithegambio 51.8rdndo- Methgrlmgyn&lhlaﬂ&@(h) ((ami % 0.50 mmol),

concentrated. The crude m xture was purif col um

4-tenitr Dl Md 2 apiiyl- Yrdetid rietrgnethylopl qugborolan 2- Yl) phenyl]-
befflf Cﬂd?é@?gggﬁnrﬂﬁg it 18 and PadPpn, .20 850 87 Glo2 P el Fin 490

mlly @l Y Na6COX & thL§- Aitbytie eripyrd GhdndcFayed 1@ ey, it was
phen I% 4-tert-butyl-benzam de (5) as a_ solid.
he@te@@z{) éalf(g;] 16Np. {r}éheﬁaeflﬁyfpacgon mixturé was cooled to room temperature

B I P P TR LT P B R R
wite @3pali<htédi O63quep@UaRs]wab e4Bacvtd wihlded]drodnethen iaped eat
th t h d with .
e B et st e SOOI &5 B gt BB K lh g
(NagS@Et zmﬂl con@@ﬁﬁ)’ejd] “The Leldei it whe ﬁﬁ@fnédj@y &oi’l)mﬁ 0.14 g,
mrol ), 2-chl oro-4-nitropyridine .058 g, 0.37

chmm&t)) grapg? (gcﬂ;giae)rm 0¢10. ©MeQ@ll ig d(a,‘mprmmtlh)me/ether (1/1), to afford

5- .bis(d | i th
0. P B o i R R R Ry SR A R S00 2y
pHeHqujJ40réﬁflﬁlt§(llﬁniﬁ¥ﬂlde M8k sbhi@ m xture was degassed for
15 it was heated at 95 C for 16 h. Then, the

4- teéfaBtltyM -f3-metid-hHsmedull §d dnjtiogexridiardrianine eb-axer 1 67

R A 2V A R AR e Rane (10 ) andl the

| ayers were separat edNOThe aqueous phase was
extracted with dlchlor thane (3 x 10 nL), and the
conbi ned organic extracq were washed with H20 (5 nl)
and brine (5 nL),

"X

[00188] A 48-ml sealed tube equipped with a magnetic stirring bar was

charged with N-[3-(5-amino-1-methyl-6-oxo0-1,6-dihydro-pyridin-3-yl)-2-methyl-
phenyl]-4-zert-butyl-benzamide (5) (0.14 g, 0.34 mmol), 2-chloro-4-nitropyridine
(0.058 g, 0.37 mmol), Pd»(dba)s (0.027 g, 0.030 mmol), 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (0.020 g, 0.034 mmol), and Cs,COs (0.25 g, 0.70
mmol) in dioxane (10 mL). After the mixture was degassed for 15 min., it was heated

at 95 °C for 16 h. Then, the reaction mixture was cooled to room temperature and
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dried (Na2SO4), and concentrated. The crude m xture
was purified by colum chromatography, gradient 0-10
WQOR008e8I454 n di chl oromet hane/ ether (1/1), to afPor/EsS2007/078181
0.15 g (85 % of
4-tert-butyl -N-{2-nmethyl -3-[|-met hyl -5-(4-nitro-pyridi
n- 2-yl am no) -
pdraixiatolE185 di Chiyitly. oT pytis dhnadiey ldjchplremyihhndEfzal) del thé)ayers
as a solid,
wie separaged- 4l gaqpsomyiass wavexsragied wgsh dichetamgathage s} 5-14) ral.
andq}l@&’(Qﬁﬂn@cy Bﬂégﬁle e§t‘r¥dt§ were washed with H>O (5 mL) and brlne (5 mL)
tent - butyl - benzam de 73
der(INaN(N),can@?)vnce[nﬁfattag]ThAcrlﬂe muxmwcawaegunfmddd thtmn a

chﬁorggtgérlag]@?;g%a{ ? ]g)%pﬁ@kf 1<,grﬁoromet[hane/ether (1/1), to afford
0. ils 1yl 054(zénmut£M 13 szﬂediym?ﬁ Wh&RY 100 4- ﬁm@xﬁl(nﬁnﬁ2 ylamino)-
g,

ydro- pyridin henyl } - benzam de (6)

6- QXQ@ Orarby Jro- PYO%HF%‘)S’HI W@nﬂﬁbe@amléﬁfﬁ)@yéls@lhéxene (2 ni)
N-&Qﬁé Pz T D BB S8

2-pReyl-ptenyBA-ferf ButylLBewdamide THhen, the reaction m xture
was cool ed to room tenperature d filtered through a
pad of Celite. The filtrate 2concentrated and
purified by col um chromat ogr , gradient 0-10 %
MeOH i n dichl oronet hane/ ether| (1 1) to afford 0.015 ¢
(15 %9 of N { 3- N

[ 5- (4-am no- pyrih -yl am no) - 1- t ¥l - 6- 0x0-1, 6-di hy
dr o- pyri di n- 3-yl
nmet hyl - phenyl } - 4-t (7) as a solid;
LCMS iz 482.2635 (Mt). oExa

4-tent-Butyl - N-{2- met hyl™ (7)

t hyl 5- hql di
oBfIT: 6 oh R By Pananeav i § ERRGHA Frbed b hrgag wih
4-%;-%!%%1?&?% @@rﬁ?ﬁé‘ [ PebityP20Q 404 $18din- N aRh I -Oxo-HeN
diRydveplidstin-Syi| Phemtl hpbadamidd 6o phétgl 0.p8 mindilnd 0¢8ld/C (0.10
2), and cyclohexene (2 mL) in EtOAc:MeOH (1:1, 4 mL.). After the mixture was

degassed for 5 min., it was microwaved using 300 W of power at 135 °C for 10 min.
Then, the reaction mixture was cooled to room temperature and filtered through a pad
of Celite. The filtrate was concentrated and purified by column chromatography,
gradient 0-10 % MeOH in dichloromethane/ether (1/1), to afford 0.015 g (15 %) of N-
{3-[5-(4-amino-pyridin-2-ylamino)- 1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl]-2-
methyl-phenyl}-4-tert-butyl-benzamide (7) as a solid; LCMS m/z 482.2635 (M").

Example 3

4-tert-Butyl-N-{2-methyl-3-[1-methyl-5-(5-morpholin-4-yl-pyridin-2-ylamino)-6-
o0x0-1,6-dihydro-pyridin-3-yl]-phenyl}-benzamide (14)
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N2 LCH3 N fl OCH3(8) [00190] A 100-nL singl e-neck
round- bottonmed fl ask equi pped with a nagnetic

W@ 20081083854 r ef | ux condenser and nitrogen inlet MEBEUS2007/078181
charged with 1, 4-dioxane (40 nL), aqueous 2 M sodi um
carbonate (8.0 nL, 16.0 mol),
5- br ono- 2- net hoxy-pyridine (1.00 g, 5.32 mmol), and
4,4,5,5-tetramet hyl - 2-( hyl - 3-ni tro- phenyl)
[1, 3, 2] di xoaborol ane (1.168 y, 6.40 mmol ). After
bubbl i ng nitrogen throug h //r|sulting m xture for
30 mn, tetrakis(triphenyl ph ne)palladlun1(0 61 g,
0.53 mol) was added and the on mxture then
stirred at refl 1@ tinme the
reacti on was cool e rd¢n1tenpera|ure and
partitioned betwee Ate NQSO nmL.) and water
(75 nmL). The organic | a¥er separated and washed
with water (2 x 50 ni)

m .sul fate dryi ng agent was
Sh% %géggyﬁﬂsgPﬁﬁﬂﬁFPé p¥ﬂ¢@ﬁgﬁ)a pad of Celite
521, and the filtrat®oconcentrated under reduced
pressure. The resulting resgjdue was subjected to
flash chromat ogr aphy afford 1. 20 g (92 % of
2- met hoxy- 5- (2- met hy B- NiLAS ophenyl)pyrldlne (8) as a
white solid: nmp 81-837C |H\\NR (300 MHz, CDC13) 0.11
(d, 1H, J = 2.4 Hz), 7.824(ds J =178 15 H),
7.53 (dd, 1H, J = 84 24NHZ)OCH?(844(dd 1H, J:

[061&% L. ngf ng)logil{gl% ngﬂj rduéfc]ié)?tt()gled %K e(;%g?[féé 11'15 Jﬂ)’a%netlc
Stigp, réﬂ/dbtl)onde&ef gndVBtBYdir it intak @ﬂhgétwv)tﬂy 4-GoRard-(@0 ﬁlL)

(9) 69 WO 2008/ 033854 PCT/ US2007/ 078181 CH3
aqMeQ )2 1]5408@%111} CRbABUGHS. %mﬁgﬂ@o mkl);%bmncn%ﬂm%lm@w Hmrlalsﬂc

4 | et

(1%? gﬁggne 8f) I{%hé[]’%g 218 rgmet% —%— met ﬁ]—%ﬂg]{r ?1 %Ieﬂyle)
[1@[1]6&05&)1‘6&)16 (ﬂ.é@@ @40 Ifhnildl) rmﬁd:r)buabﬂng)mltﬂogd:mthrough the

hydr ochl ori de

re?ﬂﬁl%@@ﬁﬂf@fﬁl@é iy &etwéfés(fﬂpa%wlwl&sphlp%aﬁ%%um - 61 5n0 o7 |
m%ﬁ)hxzzgr %Hgtﬁglﬁfjthé Qeac&&r:’mgctuéfthgt{ st éisat }éfﬂﬁ f%F'gS ﬁ.eﬂ;f‘tref 0
and wat er 7 m.) was

Was ool to roomtenperature
tirad dedeaclibe was sodled ngrosusiompsiaome wadb pdriitidexddetwandthyhe

acta‘éal[et (?r i) an wate‘?’%?? mi) The organic layer was separated and washed

with water (2 x 50 mL) followed by brine (100 ml.) and dried over magnesium
sulfate. The drying agent was then removed by filtration through a pad of Celite 521,
and the filtrate concentrated under reduced pressure. The resulting residue was
subjected to flash chromatography to afford 1.20 g (92 %) of 2-methoxy-5-(2-methyl-
3-nitrophenyl)pyridine (8) as a white solid: mp 81-83 °C; "H NMR (300 MHz,
CDCl3) 98.11 (d, 1H, J=2.4 Hz), 7.82 (dd, 1H, J=7.8, 1.5 Hz), 7.53 (dd, 1H, J =
8.4,2.4Hz),7.44 (dd, 1H,J=7.8,1.5Hz),7.39 (d, 1H, J=7.8 Hz), 6.84 (d, 1H, J =
8.4 Hz), 4.00 (s, 3H), 2.37 (s, 3H); MS (ESI+) m/z 245 (M+H).
5-(2-Methyl-3-nitrophenyl)pyridin-2-one (9)
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with water (2 x 25 nL) and then dried in a 43 C vacuum
oven for 3 hto afford 0.97 g (99 % of
wWG2{0808885hyl - 3- ni t rophenyl ) pyri di n-2-one (9) aRCHUSHNINT/@&78181
solid: nmp 214- 216 C, iH NWR (300 MHz, DMSO d6) bll. 87
(br s, 1H),7.85 (dd, 1H, J= 8.1, 1.2 Hz), 7.56 (dd,
1H J =7.8, 1.5 Hz), 7.54 (dd, 1H J = 8.4, 2.4 Hz),
7.53 (d, 1H, J =9.3 R¥), 7.46 (dd, 1H J =7.8, 1.5
Hz), 6.41 (d, 1H J = 8.3 €&k), 2.30 (s, 3H); M (ESI+)
mz 231 (MH)
1- Met hyl - 5- (2- et hyl - enyl ) pyridi n-2-one (10)
N2 CH3 NO 1 CH3 (10) [(Q019R] A 250-nL single-neck
round- bottoned fl ask equip &th a magnetic stirrer
and nitrogen inlet was charggd w
5-(2-net hyl - 3-ni trophenyl ) pyridi n-2-one (9) (0.92 g,
[Oﬁlill] mol )A 1DVREL (Sidlglem_eyk r(pmlddmiiomedcfhslb opapred(vitlpd nggnetic

stfish qol T des Afler S S A B e eI gl By

pﬁfdﬁﬂer(Sﬂ(laﬁO $,Q010 heTpemAtpyFiginke Wydedchloridé {90 &6 kinfB) and
the reaction was cooled to roomtenperature and

pugad with ategeb ethgdlank srmplacetetiveanip 150 apio)l haruprighgagad to
1 570%’] nki)t%r thl-g %me t'hg 8&1‘ nE?A %X? %%ov\kvl\edztobr)glgr%br ) ﬁgrat? 61%”%;3?6% |(17CP

ijJ wedadiegr ThagReRindRusichdiah eas Tihereds ytidnbe Aerdakw@as washed
hen remgved by filtration and the filtrate

W% WekAtF 1ite dluridriherediifdda adfde SsTachump o van qur3oh tperfiaest 0.97

e O e e I S 2 o oo e Bl mp 245
21 Ca HINNIB (360Midz, S 55) 3805 bi HINMRISI00, Wi~ 5.1, 1.
R R P TR N R A TR STl TR
Hz;)?.%g%cld','ilhs JZ:;?@, 16.§ g%»,(%h (1@&&' 18, ?= @ 3 12127 2%)(8 37142)21/151 dist+)
mBAP) (W30, (s, 3H); NS (E’s,|+)’mz 245 (I\/H—|)

1- ﬁ%%@?d @Y%%O(P%ﬁ‘n%sy%ldm-fbt r&IﬂE‘enyl Ypyridin-2-0

NO,
CH,

x

ITI (@]

CH,4 (10)
[00192] A 250-ml. single-neck round-bottomed flask equipped with a magnetic
stirrer and nitrogen inlet was charged with 5-(2-methyl-3-nitrophenyl)pyridin-2-one
9) (0.92 g, 4.0 mmol), DMF (40 mL), potassium carbonate (1.21 g, 8.80 mmol) and
iodomethane (625 mg, 4.40 mmol) and purged with nitrogen. The reaction mixture
was stirred at room temperature for 2 h. After this time the reaction was cooled to
room temperature and partitioned between ethyl acetate (150 mL) and water (75 mL).
The organic layer was separated and washed with water (2 x 50 mL) followed by
brine (100 ml.) and dried over magnesium sulfate. The drying agent was then

removed by filtration and the filtrate concentrated under reduced pressure to afford
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1 CH3 (11) [00193] A 10-nL single-neck round-bottoned
flask equi pped with a magnetic stirrer and nitrogen
WO 2008033886 purged with nitrogen and charged w PEII/US2007/078181
1-net hyl -5-(2- nethyl -3-nitrophenyl)pyridin-2-one (10)
(0.60 ng, 2.46 mmol ) and gl acial acetic acid (5 nL).
To the resulting solution bromne (0.59 g, 3.70 mmol)
0.9&s (adedf 1-Hhehylreg@einkthn-Hastrqthienylgdrition-2-b8e fl0ats b edie

soigBieniy 6ot oM iaeMiTas 1) SR Wit Teaas 1o

747 Ridmr. 7 IR QrOAn € Jsay 9k, ¥as; s separ ?19' 18Nd-wasfed 7 30
t e (2 x 25 nl),

wi t h saturated agueous sodi um bi carbona
(dir ithe/ = 0302 Ml)z)and7 dt.iléd Joveh HmgneSididtis di=f9at Hz), B (s,

ryi n re filtration and the
31%?9?3?2%0&'&2@3&’%5§g<§f%8n3t ant wei ght under
3-BP6M6 AImRIRESUREMEMY1-3fHi @D Ph&hyD) b3 ridlin-2nd(1 Of,
3- br ono- 1t-l{r??ét ﬁ?l - 5- 8'2- nmet hgl - 3- E)?t rophenyl()g{/ri din-2-0
ne (11) as a yellow @%: iH NVR (300 MHz, CDCL3)
b7.83 (dd, 1H, J = 7, CHsHz), 7.75 (d, 1H, J = 2.4
Hz), 7.42 (dd, 1H, J ‘ .4 Hz), 7.38 (t, 1H, J =
7.5 Hz), 7.29 (d, 1R = 24¢-Biz), 3.70 (s, 3H), 2.40
(s, 3H); Ms (ESI+) mz 323 (MH).
5- ( 3- Ami no- 2- net hyl phenyl ) >g<brgno- | - met hyl pyri din-2-0
ne (12). NHZ CH3 Br |Ig N Ol 1 CH3 [00194] A 50-nL
si ngl e- neck round- bottoned fask (éb)Ui pped with a 71
008/ 0 7 i ol :
[0&3’4 char glg 3%\/51\/1'4[1( E’%{eﬁ%ﬁ%ﬂn% BB ned TRED @(ﬁﬂlﬁﬁéd with & hfaknetic
stimee bfnd/hitrS eiRintat twhay puZed wtithaptiegenl and cpyngedimith 2-opyl-3-13-

it nflissfenragay 2 o HORALE meoRrrhyun o ArERE ELasete ecia
(5P ke réulih MR BRSBE (6.5€9, &0 Frﬁ{lj(kly%as f®ed4The

After this tine the reaction was cooled to room
repatioperaatstirred &nd 8dodtirdom peynperativrem Asfaerboin sine the repg@orgwas

5.35 d. .Th ' ti d
S R BB i A e
sepii@telliahll @rasiakgittnaguiaRd hgte itk kbdiu@tHiamednale32x 1Hmih)brine
and the conbined filtrates were concentrated to a

(58 aHstaafdrige pyetmagisaiem suddige ddie graag ageat tes Emied by. 71
fil%ali§Pan® @i 36&%@85,@{0@5%1!218%&%@ arider reduced pressure to

afford 0.075 g (93 %) of 3-bromo-1-methyl-5-(2-methyl-3-nitrophenyl)pyridin-2-one
(11) as a yellow oil: '"H NMR (300 MHz, CDCls) $7.83 (dd, 1H, J=7.2, 2.1 Hz), 7.75
(d, 1H,J=2.4Hz),7.42 (dd, 1H, J=7.8, 2.4 Hz), 7.38 (t, 1H, J="7.5 Hz), 7.29 (d,
1H, J=2.4 Hz), 3.70 (s, 3H), 2.40 (s, 3H); MS (ESI+) m/z 323 (M+H).

5-(3-Amino-2-methylphenyl)-3-bromo-1-methylpyridin-2-one (12).
NH,
CH,

\Br

Ig >N o
|
CH,

[00194] A 50-mL single-neck round-bottomed flask equipped with a
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br ono- 1- et hyl pyri di n-2-one (12) as a yellowoil: iH
NVR (300 MHz, CDCl13) b7.75 (dd, 1H, J = 2.1 Hz), 7.23
W@ 2o8Ak38syg = 2.1 Hz), 7.05 (t, 1H, J = 7.8 Hz)PCBUSD07/078181
(d, 1H, J = 7.8 Hz), 6.60 (d, 1H, J = 7.2 Hz), 3.75
(br s, 2H), 3.66 (s, 3H), 2.07 (s, 3H; M5 (ESI+) niz
293 (M+H)
mé«bh(aBtc@lEsﬂBref)ms thareddnyith 8-boxae-; Iﬁetdibfhymﬁp:yl’fyléimtraphdn)/})

PYFl e TR 7 e ovag D een BT S AMLS gt Dbl 325 mesn,
%7 ﬂgﬁgmgdﬁg?hqe \?acfflgﬁlcea‘élcf @(@ IQL}’\QH‘?] nﬁ‘ﬁblb GR{ WRteArat reflux
f054 (h3-Aeltrir thos mehmgdamdls) colddrtompem femperature and solid

pe TP RS S b e atech. ey paaoh ey i for

0. 5 £Qnd feh faRGedhERIh upati vk CORRZDY | TEBIME! Efke (Fhs4RisBod with

42 mmol ) and the reaction mxture stirred at room
eth@@bé’r atl indfapd thiegcambic feltrateh M@rq ¢ansentrpsed t@aiclom@iﬁntvmght
art|t| ned bet and eth
RRE U e SR ISR O Eled 2 Lala i Mo AERLRLS-
brtMnbhl ﬁlaﬂiy[p@fnadl a@neom ass)gielww bilC]iH Nmmo(mpz @5019.))67 75
over magnesium sul f

(défw n’g— 8@#@ M% (<i1 e%\/ed2 byl 1-03 dt 11dn/ add H@hé 72 (d ST
I T

- AT SRR RS el e R SR8 o s

(Eﬂmﬂonaﬂﬁgmhmhy to afford O 75 g (75 % of

mo-| - net hyl - 6-0x0- ...
Y3 aarﬁm-fsswmaﬁmsf-w;dnﬁyaiwmdaﬁéw-a-.nzﬁtwppemz-mt-
IMEET %)as a white 72 WD 2008/ 033854
P /u32007/o 8181 solid: nmp 149-151 C, i H NVR (300
MHz, CDC13) b7.87 (dd, 1, J = 2.4 Hz), 7.86 (d, 2H,
J =84 H), 7.71 ( 7.54 (d, 2H, J = 8.7
Hz), 7.30 (t, 1H, J 7.27 (d, 1H, J=
Hz), 3.75 (br s _ gCHIH J= 7.8, 1.5 Hz)
3.67 (s, 3H), 5°24 (s, dH),[1.37 (s, 9H; N5 (ESI +
mz 453 (MtH). 4-tent-But) ot b
[ 1- et hyl - 5- ( 5- nor phol i n- 4- yl-uyr|g n- 2-yl am no) - 6-

0xo0-1, 6-di hydro-pyridin-3-yl]- p‘$
CH; (13)

[00195] A 25-mL round bottomed flask was cooled to 0 °C with an ice/water

bath and charged with 5-(3-amino-2-methylphenyl)-3-bromo-1-methylpyridin-2-one
(12) (0.71 g, 2.20 mmol), triethylamine (489 mg, 4.84 mmol), methylene chloride (10
ml.) and 4-rert-butyl-benzoyl chloride (0.48 g, 2.42 mmol) and the reaction mixture
stirred at room temperature for 18 h. After this time the reaction was partitioned
between water (25 mL) and ethyl acetate (50 ml.). The organic layer was separated
and washed with saturated aqueous sodium bicarbonate (2 x 25 mL), brine (50 mlL.)
and dried over magnesium sulfate. The drying agent was removed by filtration and
the filtrate concentrated under reduced pressure. The resulting residue was subjected
to flash chromatography to afford 0.75 g (75 %) of N-(3-(5-bromo-1-methyl-6-oxo-
1,6-dihydropyridin-3-yl)-2-methylphenyl)-4-rerz-butylbenzamide (13) as a white
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ONNNNH HO NNO, (14) [00196] A 48-nL seal ed
t ube equi pped with a nmagnetic stirring bar was

W@ b@Bha3ss4aM t h 5- nor phol i n- 4-yl - pyri di n- 2- yl am PeT/{82006678181
g, 0.36 mmol), N[3-(5- brono-
| - met hyl - 6- oxo- 1, 6-di hydr o- pyri di n-3-yl)-2-net hyl - phen
yl]-4-tert-butyl- benzam de (13) (0.16 g, 0.35 nmmol),

soRd 2l dYy-31 (10038 WRQSOGMM[)ChB&’BST}I(d@MHyY 2.4 Hz), 7.86

I = NP Pl 3PB T 4 L6 e T St i1 o Bl o bl {801

7.500q, 15 reri § ), @7@6}5&? %37@99@@?1@' 707 8 1P5 mzw 3.67 &, 3H),

was heated at 95 C fo Then, 'the reaction
2.4 st aFle ES(scAd); MS(leIﬁbmh45ér@éfﬁl ure and poured

4%62%#”5?%&% eﬁ'é‘}‘r%&g &yj\é ii[“d‘hypl orglgq%-g%ygno) 6-
oNRDRE RANARoSYridiAIRA] %Eﬂyl@b@ﬂidiﬁﬂ@emane (3 x 10 ni),

and the conbi ned organi c extracts were washed with H20
(5 m.) and brine (5 m_)o/\igled (Na2S™4), and
concentrated. The crude lm xyurge _was purified by col um

chr omat ogr aphy, gradi ent %| Hin

di chl or onet hane/ et her (1/ 1) ffHord 0.080 g (41 9%
of

4-tert-butyl - G- (5- nor phol i n- 4-
yl - pyri di n-

%P 3- yI ] - phenyl } - ben
zam de (8) as a SO|Id : z 552. 2342 (M+). 73 WD
2008/ 033854 PCT/ US2007/ 07818 Exarrpl e(l4

O] o) s A o P P Hetﬁ)%ﬁ%ﬁ e 2
ch-alfgeﬂ MG th75-trei phachiyi elf- plbgymiciin-R iyl dmihb (@ phe add. 25 mea H dkBrisde
brgr:l'l(g)2 1—rl}llet%y|\—l6—’>|)|)—<|0— 1%6—|dﬁllycci)ro—psyrldir’1\—l 331)(—%—%2ethyl—phenyl] -4-tert-butyl-
benzamide (13) (0.16 g, 0.35 mmol), Pdz(dba); (0.030 g, 0.030 mmol), 9,9-dimethyl-
4,5-bis(diphenylphosphino)xanthene (0.030 g, 0.050 mmol), and Cs,CO3 (0.22 g, 0.66

2-yl ani no) - 6- oxo- 1,

mmol) in dioxane (10 mL). After the mixture was degassed for 15 min., it was heated
at 95 °C for 16 h. Then, the reaction mixture was cooled to room temperature and
poured into H,O (10 mL). To this was added dichloromethane (10 ml.) and the layers
were separated. The aqueous phase was extracted with dichloromethane (3 x 10 mL),
and the combined organic extracts were washed with H,O (5 mL) and brine (5 mL),
dried (Na;S0,), and concentrated. The crude mixture was purified by column
chromatography, gradient 0-10 % MeOH in dichloromethane/ether (1/1), to afford
0.080 g (41 %) of 4-tert-butyl-N-{2-methyl-3-[1-methyl-5-(5-morpholin-4-yl-pyridin-
2-ylamino)-6-0x0-1,6-dihydro-pyridin-3-yl]-phenyl }-benzamide (8) as a solid; LCMS
m/z 552.2342 (M").
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5- Brono- 2- net hoxy-3-nitropyridine (15) NO2 0" i N
(15) Br [00197] In a 1 L, round-bottoned,
wa@reghssssecked fl ask equi pped with a nagneti cPGI/US200TI¢78181

bar was pl aced 5-brono-3-nitropyridin-2-ol (50.0 g,

0.23 nmol) in CHC13 (500 nlL) under nitrogen in the

dark (wapped in alumnumfoil.) To this solution was
added Ag2CO3 (75. 5 g, O.Rtampled and Mel (142 O nL 2.3

xture was stlragd for 48 h

N?Z#%@PQI éeé (51%1 gl lpierwrb ~hRIHRe 2 Yaming-6 -w f

RN R PSSR A T

cafboxaheideiékBne, 1:4) to give 24.0 g (45% of 5 br onp- 2-
met hoxy- 3-ni tropyridine (15) as a solid. 5-
Br ono- 2- met hoxypyri di n- 3- api (16) NH2 iN (16) Br
[00198] In a 500 nL, round<bqttomrmed, single-necked
flask equi pped with a nmagnéeti tirring bar was
pl aced 5-brono- 2- met hoxy- 3- ni t@ri dine (15) (20.0 g,
0.086 nol), Fe (20.0 g, 0.36 moi)y and NHAC1(20.0 g,
0.36 mol) in EtOH/A2Q (150 ni, 1:1).
95 Cfor 1 h, the 3 6
t hrough a pad of Te\i
concentrated to give 96. H g
2008/ 033854 PCT/ US2007/ 098183

S %‘?%’9?%‘-“/%%8"%81—%‘%‘&%‘%6%9%“3/9.‘521i n-3-yl) - 2- et hyl phenyl ) - 4

, 5,6, 7- tetrahydrobenzo[ b] Nai,ophene- 2- car boxam de (17)
NH2 CO S N-~1IiNOI (]5{[00199]Ina48rrL
seal ed tube equi pped wt gnetic stirring bar was

After heating at
&3 filtered

% of 5- brono-2 74 WO
nmet h@)%ﬂ/pyrl di n- 3-am ne

pl aced 5- brono-2- net hg Nd| (5)3-am ne (16) (1.0 g,
4.0 mmol ), N (2-nethyl-
[00197] Ina 1L, round- bottomed single-necked flask equipped with a

magnetic stirring bar was placed 5-bromo-3-nitropyridin-2-ol (50.0 g, 0.23 mol) in
CHCls (500 mL) under nitrogen in the dark (wrapped in aluminum foil.) To this
solution was added Ag,COs (75.5 g, 0.28 mol) and Mel (142.0 ml., 2.3 mol). After
the mixture was stirred for 48 h at room temperature, it was filtered through a pad of
Celite, washed with CH,Cl,, and concentrated. The crude mixture was purified by
column chromatography (EtOAc:Hexane, 1:4) to give 24.0 g (45%) of 5-bromo-2-
methoxy-3-nitropyridine (15) as a solid.

5- Bromo-2-methoxypyridin-3-amine (16)

NH,
o5
16
Br ~N (16)
[00198] In a 500 ml., round-bottomed, single-necked flask equipped with a

magnetic stirring bar was placed 5-bromo-2-methoxy-3-nitropyridine (15) (20.0 g,
0.086 mol), Fe (20.0 g, 0.36 mol), and NH4CI (20.0 g, 0.36 mol) in EtOH/H,0O (150
ml,, 1:1). After heating at 95 °C for 1 h, the reaction mixture was filtered through a

pad of Celite. The filtrate was concentrated to give 16.5 g (95 %) of 5- bromo-2-

74



(4,4,5,5-tetranet hyl - 1, 3, 2- di oxabor ol an- 2y1) phenyl ) - 4,
5,6, 7-tetrahydrobenzo [b] thiophene-2-carboxanm de
W@ 2q08/0338¢¢ 6. 7 nmol ), and Pd(PPh3)4 (0.30 g, OpQDUM01/)78181
in DWVE/ 1IN Na2CC3 (10 nL, 1/1). After the reaction
m xture was degassed for 15 min., it was heated at 95
C for 16 h. Then, the m xture was cooled to room
metaoperyaitlinr B amamed 16) dsut @didwi t h di chl or omet hane (10 i)
nd_H2Q (10 nl), and the layers were separated. The
Ng%%‘é\]‘%‘“grég’éﬂgxﬁél%‘%@%“a whct-wedhyiBheml b Selhane (3 x
i (enextracts were washed
‘6%9?2’“‘1‘5’6‘*%‘%”%‘&9?’2%@@2 rc?ﬁlg”’%%gﬁarﬁ)@)dr ied (Na2SO4), and
concentrated. The_crude m xture $Hxpuri fied by col um
chr omat ogr aphy, Lent 0-25% MO L0
di chl or onet hane,
N- ( 3- ( 5- ami no- 6- met hoXypyNi
, 5,6, 7-tetrahydrobenzo] ob
(17) as a solid.
[0 493~ ( 6- Matah@xyr Sedias {ube @&ﬁibﬁéd%ﬁﬁ h &fdoRetde s)dr)iﬁg’ phrdidy- 2
-yl am no) pyri di ne-3-yl) -
placedét hydmhémpéthoxdypsridin73-tmined h§)dil dhe Hzbinbjol hiNe@haethgl-3-

rboxam d .n ' | i ©)
aEp o b2 M B be baas il s aed o
thiphérd NgaBaxanias (RRACEL®.7 mmol), and PdSPPh3)4 (0.30 g, 0.20 mmol) in
N- ( 3- (5- Am no- 6- net hoxypyri di n-3-yl)-2-met hyl phenyl ) -4
DM/ BN Nape®r aHyis-obéhzdfteihe rqapiiopmettercovasalepessediagd > min.,

. 0 -(6-chl oro- i din-3- - 4
Y b DBrs 4l Behisoboh uo8r8h SR k1R istiekistg
and@ilbledgyitiOdidhlerahdtharRd 2( eia)add (30046 nd.), ShdhO l4y8BIWere
9, 9- dinethyl-4,5-bis(diphenyl phos%hi no) xant hene
sepgraigdo 1§ aglayro Phate s caiiy ek wtindichiagorggthgne (@ 3l (hipb)-)and
toh Qo BEEDR AT Frs vl Shn S RO PP RIRSE R Bica
(Nag®(01)i a:rml avndnimedwdde coalecadlixtume maeo pnriﬁic&imenr@m’nn e and
oured into O ...J0 this was added
ctfitiPgrahe Crr P10 M R EHRr e Reflord 1.0g (65 %) of
N—S?—@ﬁﬁﬁﬁtﬁfj@nﬁﬂ%)@?g‘?&iﬁg—ﬁW—Q%ﬁetﬂﬁﬁh&ﬁ)[@9,%e7dte‘ﬂ"aﬁ§tﬂiroben_zo[b]
x 10 L),

di chl or onet hane : and the conbi ned ‘organi c
thimpherxel-sarhex anida $170 ds wisolid.

N-(3-(6-Methoxy-5-(5-(4-methylpiperazin-1-yl)pyridin-2-ylamino)pyridine-3-yl)-

2-methylphenyl)-4,5,6,7-tetrahydrobenzo[b]thiophen-2-carboxamide (18)

—
N
N NH
o
N
S I
S N 2N
(18)
O
[00200] In a 48-ml. seal tube equipped with a magnetic stirring bar was placed

N-(3-(5-Amino-6-methoxypyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydrobenzo[ b]
thiophene-2-carboxamide (17) (0.20 g, 0.5 mmol), 1-(6-chloro-pyridin-3-yl)-4-
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H20 (5 nL) and brine (5 nL), dried (Na2SO4), and
concentrated. The crude m xture was purified by

w@ 2008/08886hr omat ogr aphy, gradi ent 0-33 % MeOH i PCT/US2007/078181
di chl oronet hane, to afford 0.140 g (50 % of
N- ( 3- (6- Met hoxy- 5- (5- (4- et hyl pi perazin-1-yl)pyridin-2

1n§h§mmpaﬁp%eygﬂﬂ@%3SMhMmB H@ﬂ&yﬁp@dﬂ?@%@@ﬁﬁnﬁnab}%ﬁrahy
[ en- 2- carboxa as a _so

digeq %éfl%iwlp}?e? Phasppinop@p gD 'Ep@%%agzi r¥?79 @mybﬁqdo@%agoz
(O | %m()n[ﬁ)no@ 19)8%Xl1n@% thﬂ)’ dAﬂ&ytﬁé ghﬂui?é W J@%Qﬁ&i Yor 15 min.,

6, 7-tetrahydr obenzo hene- 2- “car boxami de”’
it mgyleawd\:w 9®°C30N1@\H Ched, tl@ re@@@)iaonﬂxtura was 2&oled. jo room

ehranarT SLeT il D TRGTS “LoiigRds FReBh G odislthafte 10
miYy 4t t@l@ 'ldiﬁish@éirys tded 4fhe aqueous phase was extracted with

net h I perazin I ridin-2-ylamno ridine-3-vyl
dlgllln@%(lrwghqgh é}nyﬂp.m]L)g ) %/h.e comblned):)rgamc eygtrths were washe% V&)llth

t(? %m?% li%?ez %Bﬁew azg §)4)C gﬁrl_ concer(lji;rag(;,(c{a rj;gﬂe( é’ucriﬁ_ljmxture

Wﬂ'd‘;ﬁlrifﬁa(bgllc@mm Oﬁrblrh@to‘gﬁ@hﬁ%aicﬁéht at33190oMeDfan di’chﬂbroﬂi@thane
| or onet hane (10 ni) and H20 S

to ﬁifprd %60 g lﬁ%o %é}@é%\’s@v(érMe@@bﬁ?a(?éﬂ methrxl@lpa@a@ohgl P2

yléﬁ’ﬁﬁ]bﬁ{}in ?d-"et?g ‘r% {?Qtél iph Cﬁ); Q\j\ﬁgafj‘e ?e\r}]réagﬁcﬁgﬁ(en%o ogﬂ?;g pthe

caﬂndabmkﬂﬂSIﬁsm&ﬂuLdrled (Na2SO4), and concentrat ed.

S B SRR S K BBk iy 05016

diﬁé&?p’ﬁgﬁahw%gmen%g 4SSl sssi(ﬁmmﬁﬁene'z'

caPidusdo 019078181  (4- nethylplpera2|n- 1
-yl ) pyridi ne-2-yl am no) - -oxo-
1, 6-di hydropyri di n- 3- yl)ph@

4,5,6, 7- tetrahydrobenzo[b] phene 2- car boxam de
(19) Exact nmass m z 554. n12555 20. Exanple 5
[ 00202] The fol |l owi ng conpound re prepared using
procedures simlar to those deg |bed i n Exanples 1,
2, 3 and 4. Struc e MV M+
/ \ \@/Cf
~NH
[00201] In a 25 mL,, round-bottomed, single-necked flask equipped with a

magnetic stirring bar and a condenser was placed N-(3-(6-methoxy-5-(5-(4-
methylpiperazin-1-yl)pyridin-2-ylamino)pyridine-3-yl)-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophen-2-carboxamide (18) (0.070 g, 0.13 mmol) and 3 N HCI (1
mL) in dioxane (3 mL). The reaction mixture was heated at 100 °C for 2 h. To this
was added dichloromethane (10 mlL.) and H,O (10 mL), and the layers were separated.
The aqueous phase was extracted with dichloromethane (3 x 5 ml.), and the combined
organic extracts were washed with H,O (5 ml.) and brine (5 mL), dried (Na,SO,), and
concentrated. The crude mixture was purified by column chromatography, gradient

0-33 % MeOH in dichloromethane, to afford 0.053 g (80%) of N-(2-methyl-3-(5-(5-
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mz 481.25 482.20 HZN ON\ PHNt)--NHO ONHH
579. 28 580. 33 ~ccc' N\ / \ 466.24 467.22 _N\

WO 20481058850 0 o 00 NH HN 583.23 584.17 S N (POI/US2001078181
2008/ 033854 PCT/ US2007/078181 -N 565.27 566.26 N NH
HN O HN ON\ S 569.21 570.16 Q@ HNx b/ ON SN
N 0470.18 471.15 5 b-C'" N

(4-methylpiperazin- 1-yl)pyridine-2-ylamino)-6-oxo-1,6-dihydropyridin-3-yl)phenyl)-

4,5,6,7-tetrahydrobenzo[b]thiophene-2-carboxamide (19); Exact mass m/z 554.25;
M=H m/z 555.20.

Example 5
[00202] The following compounds were prepared using procedures similar to

those described in Examples 1, 2, 3 and 4.
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Example 6

Biochemical Btk Assay

[00203] A generalized procedure for one standard biochemical Btk Kinase

Assay that can be used to test compounds disclosed in this application is as follows.

[00204] A master mix minus Btk enzyme is prepared containing 1X Cell
Signaling kinase buffer (25 mM Tris-HCI, pH 7.5, 5 mM beta-glycerophosphate, 2
mM dithiothreitol, 0.1 mM Na3;VO,, 10 mM MgCl,), 0.5 uM Promega PTK
Biotinylated peptide substrate 2, and 0.01% BSA. A master mix plus Btk enzyme is
prepared containing 1X Cell Signaling kinase buffer, 0.5 pM PTK Biotinylated
peptide substrate 2, 0.01% BSA, and 100 ng/well (0.06 mU/well) Btk enzyme. Btk
enzyme is prepared as follows: full length human wildtype Btk (accession number
NM-000061) with a C-terminal V5 and 6x His tag was subcloned into pFastBac
vector for making baculovirus carrying this epitope-tagged Btk. Generation of
baculovirus is done based on Invitrogen's instructions detailed in its published
protocol "Bac-toBac Baculovirus Expression Systems" (Cat. Nos. 10359-016 and
10608-016). Passage 3 virus is used to infect Sf9 cells to overexpress the
recombinant Btk protein. The Btk protein is then purified to homogeneity using Ni-
NTA column. The purity of the final protein preparation is greater than 95% based on
the sensitive Sypro-Ruby staining. A solution of 200 uM ATP is prepared in water
and adjusted to pH7.4 with IN NaOH. A quantity of 1.25 pl. of compounds in
S%DMSO is transferred to a 96-well 2 area Costar polystyrene plate Compounds are
tested singly and with an 11-point dose-responsive curve (starting concentration is 10
uM; 1:2 dilution). A quantity of 18.75 pl. of master mix minus enzyme (as a negative
control) and master mix plus enzyme is transferred to appropriate wells in 96-well Y2

area costar polystyrene plate. 5 pl. of 200 uM ATP is added to that mixture in the 96-
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well V2 area Costar polystyrene plate for final ATP concentration of 40 uM. The
reaction is allowed to incubate for 1 hour at room temperature. The reaction is
stopped with Perkin Elmer 1X detection buffer containing 30 mM EDTA, 20 nM SA-
APC, and 1 nM PT66 Ab. The plate is read using time-resolved fluorescence with a
Perkin Elmer Envision using excitation filter 330 nm, emission filter 665 nm, and nd

emission filter 615 nm. ICs, values are subsequently calculated.

Example 7
Biochemical Btk Assay

[00205] A generalized procedure for another standard biochemical Btk Kinase
Assay that can be used to test compounds disclosed in this application is as follows.

[00206] A master mix minus Btk enzyme is prepared containing 1X
Lanthascreen buffer (50 mM Hepes, pH 7.5, 2 mM dithiothreitol, 0.2 mM NazVOQy, 2
mM MnCl,, 10 mM MgCl,), 0.4 uM Fluorescein poly-Glu-Ala-Tyr peptide substrate,
and 0.01% BSA. A master mix plus Btk enzyme is prepared containing 1X
Lanthascreen buffer , 0.4 uM Fluorescein poly-Glu-Ala-Tyr peptide substrate, 0.01%
BSA, and 100 pg/well Btk enzyme. Btk enzyme is prepared as follows: full length
human wildtype Btk (accession number NM-000061) with a C-terminal V5 and 6x
His tag was subcloned into pFastBac vector for making baculovirus carrying this
epitope-tagged Btk. Generation of baculovirus is done based on Invitrogen's
instructions detailed in its published protocol "Bac-toBac Baculovirus Expression
Systems” (Cat. Nos. 10359-016 and 10608-016). Passage 3 virus is used to infect Sf9
cells to overexpress the recombinant Btk protein. The Btk protein is then purified to
homogeneity using Ni-NTA column. The purity of the final protein preparation is
greater than 95% based on the sensitive Sypro-Ruby staining. A solution of 50 uM
ATP is prepared in water and adjusted to pH7.4 with IN NaOH. A quantity of 1.25
pl. of compounds in S%DMSO is transferred to a 96-well 2 area Costar polystyrene
plate. Compounds are tested singly and with an 11-point dose-responsive curve
(starting concentration is 10 uM; 1:2 dilution). A quantity of 18.75 pl. of master mix
minus enzyme (as a negative control) and master mix plus enzyme is transferred to
appropriate wells in 96-well %2 area costar polystyrene plate. 5 pl. of 50 uM ATP is
added to that mixture in the 96-well Y2 area Costar polystyrene plate for a final ATP
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B-Cell Proliferation Assay

[00209] A generalized procedure for a standard cellular B-cell proliferation
assay that can be used to test compounds disclosed in this application is as follows.

[00210] B-cells are purified from spleens of 8-16 week old Balb/c mice using a
B-cell isolation kit (Miltenyi Biotech, Cat # 130-090-862). Testing compounds are
diluted in 0.25% DMSO and incubated with 2.5 x 10° purified mouse splenic B-cells
for 30 min prior to addition of 10pg/ml of an anti-mouse IgM antibody (Southern
Biotechnology Associates Cat # 1022-01) in a final volume of 100 pl. Following 24
hr incubation, 1 pCi *H-thymidine is added and plates are incubated an additional 36
hr prior to harvest using the manufacturer’s protocol for SPA[’H] thymidine uptake
assay system (Amersham Biosciences # RPNQ 0130). SPA-bead based fluorescence

is counted in a microbeta counter (Wallace Triplex 1450, Perkin Elmer).
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101 WO 2008/ 033854 PCT/ US2007/078181 well 1/2 area

Costar polystyrene plate for final ATP concentration
W@2008033854 The reaction is allowed to incubateP¢DUSED07/078181

hour at roomtenperature. The reaction is stopped

with Perkin Elmer 1X detection buffer containing 30 niV

EDTA, 20 nM SA- APC, and 1 nM PT66 Ab. The plate is

read using tine-resolved fluorescence with a Perkin

El mer Envision using ex¢jtation filter 330 nm

em ssion filter 665 nm e 10 ani ssion filter 615

nm | C50 val ues a”i‘éé‘lf’f’%lﬂ@ tlo\ﬁ&%'a ul ated. Exanple 7

Bi ochem cal Btk Assay [ 00205] A gene aI i zed procedure
[0p2F1]anot hirgeseralnckalr phobddooh &mi acahndBtCk Tmelhlalstelifeﬁesmyas say that

that can be used tpo te ound scl os in this
caly B s SE D B PR R R BT TR G EBs AR fry BlloWin m mus
[omqf]enzynp cklfs 26 9Qﬁﬁ&ﬂfr6 nstg@éeﬁs BOY8-IE wdeRM N BEMIERIMe using a
buf fer mV Hepes, dithiothreitol, 2

Pag\lC pqg@v@&atlogl klhwmlgBlol@hwﬂpw @|3Q)O90{$64) Ml esting conipounds
ar(a dg_ul_ﬁ?tel ?ﬁgg %%?8 anrcrl] 1)r(101b ﬁesd %ﬁﬁtj 5d X 1%)Hb1311t‘1 1@ n’iouse (SZP enic T

ceﬂ@l’lﬂi alﬁﬁaﬂgoﬂﬁﬁe (bfal’ﬂd‘lﬁlsﬁlrﬂzﬁl’tléwfbf)&bm, pl@teél pMcEittB@lf@SQIEtrﬂn at
Al a- Tyr Eept i de substrate, 0.01% BSA
3 1@0Vlﬁg,19\¢lg4m15‘ta§h &h 2tir’DBHO #rﬁ?ﬁp{%ﬂl agdgnd falp &y (%@ ¥ 553294)

anftlgh%@é/\’s Iﬁ!\/ﬁ%%& %E %Wnﬁﬁﬂéﬁ‘%ﬂt \g'r An(gf’]%? ﬂv?lgmg aig )ia%lﬁ%i ARd é)lates

innetmtesludc hditigehal ﬁodlrgﬁﬂﬁttBalarwacﬁsﬂrrg ﬂlormmaifadmger’s protocol for

SBECH) S SO Aoy P PSRRI e 0130

SPAYEA] Bkl 'fRuordsB&ck Ueds! Qaedghal nfdobdla kbshiRUBY hl%@dfnplex
protocol "Bac-toBac Bacul ovirus Expression Systens

145QaPerkiNdgdmet0359- 016 and 10608-016). Passage 3 virus
is used to infect Sf9 cells to overexpress the
reconbi nant Btk protein. The Btk protein is then
purified to honmogeneit ¥xasigl@1N - NTA col um. The
purity of the final HE‘Soteln preparation is greater
than 95% based on t KD&ehdiibitia ASppy o- Ruby stai ning. A

tion Kalls | r-e e nd.
0B84t o RerBpltie<Wopbdif REGF Aol b B ipngiion of »
celif aoﬁ@i’ffmhmct&nllﬂa MNS@eMScotrﬂ@ﬂﬁcﬂseﬂfseldsddOmath%al\iyﬂichtldd 2 as

area Costar polystyrene plate. Conpounds are tested
follpwgl y and with an” 11-poi nt dose-responsive curve

[06§Lﬂ” | nYr 91”@%@% %‘1&@@#8§ aljeoplll\ﬁfleh frofd 4§> ek Q1) 8- )(% week old

quantity o ster m nus enzyne
Bzrlb/gahlcv dyaod biwwid) ceHrigzIsmﬁBDel?harmmgplh H#SS Y. rrﬁea;tmg compounds

ransferr propriate wells i 1/2 area
art B ol y 9t SPASE tkbins e S 53w AV pienocafraad § ginel
vdiat o@?@buﬁlein' ﬂ‘att&@ar%‘tt@ﬁll blage/s ?(Fé‘l(ﬁ@ 388$128or 60 min at 37°C.
pol ystyrene plate for a final
Cells are then stimulated with the addltlon of 15 p[g/ml IgM (Jackson
ImmunoResearch 115-006-020), and incubated for 24 hr at 37°C, 5% CO,. Following
the 24 hr incubation, cells are transferred to conical bottom clear 96-well plates and
pelleted by centrifugation at 1200 x g x 5 min. Cells are preblocked by CD16/CD32
(BD Pharmingen #553142), followed by triple staining with CD19-FITC (BD
Pharmingen #553785), CD86-PE (BD Pharmingen #553692), and 7AAD (BD

Pharmingen #51-68981E). Cells are sorted on a BD FACSCalibur and gated on the
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102 WD 2008/ 033854 PCT/ US2007/078181 concentrati on of
10 M The reaction is allowed to incubate for 1 hour
W@R00B033854 t enperature. The reaction i s stoppedP@i/Uk2027078181
Lant hascreen TR-FRET dilution buffer containing 60 mV
EDTA and 2 nM Tb-PY20 Ab. The plate is read using
time- resolved fluorescence with a Perkin El ner
CBhY'i/sAAD” yepulgtiex ciTlat levnlsf ofl CER64AMIanmexpersissiodnthe gated
filter,520 nm_ | C50 val ues are subsequently
POPRIatan &t 'BERsUELITHIUS (5T CHBPRISI EBPYCNERRO s say [ 00207]
Anot her generalized procedure for a standard cel |l ul ar
Bt k Kinase Assay that can be used to test conpounds
di scl osed in this applicéxampleil2 as follows. [00208]
Ranos cells are ingupat a.density of 0.5x107
cells/m in the %@n?&llﬁuryb"ggﬁﬂ%ound for 1 hr at
(08215 CelTie @NewiheR aSirbeaduad R abyandReUBRATIINE] WirtRal@udy
/M anti-human IgM F(ab)2 for 5 mnutes at 37 C
us@rg| dns XAl eeploiuf &t wdasurd theaymbgnel waplesels. nThis siagayicgn be used
PSR 8 S b 00 e PRI AR S BTR
of B-NIMTi aglsvih lchltere! Be Hamidn- BebBI0 9pie BishHohl 283 JevdBini Dty that
(Cell Signaling Technol ogy #3531) to assess Btk
cag o prdsisndy Wﬁé i érhvémanaﬁrealﬁwﬂ L dineithydy qvatipble from the
ATé@nsduction Labs #611116) to control for tota
amounts of Btk in each |ysate. Exanple 9 B-Cell
[0021d]i f er a8 1Asm@yB-{A0020648]s #egdaed ahimeldpler 9&ecir @icrotiter
for.a standard cellul.ar B- |, proliferation__assay
pliignin Kihi b liead 1 Betias 53@%?&&5&6%@&%@%@ S Fhicglls/m.
TAPRbIpBlARNaleSRR Jdkl aveh a [iRD2dQ. Brogh#SDMSD. Cells are
purified fromspleens of 8-16 week old Balb/c mce
inagiang a 378 eathl 5% <aDafor ap tki3tdagM AftenyidapBi @illeaty, spGatl :3#into
130- 090-862). Testing conpounds are diluted in 0.25%
fr%ﬁ/s%qg(ﬁlﬁ Rlafersariaging thy wSiscompyRdpipd pliowedniygeow up to an
addRl Al § dBysC eAhS eakRD4B gel%cﬂ 1 ah XA LGN che) is added
10g/m of” an anti-nouse I gM anti body (Southern
toBinotoé dterreplogye Kswol iphitessanGatbsdrbaB22ePlingsi ane saken nal, 4 and 20

ol of 100 1. Fallowi ng 2 hr i ncupati , '
ol (s mamy st st dbedeadi R e ag tytor Mso
ol eibdtb@0als Whhinhhe PhéLrad R ahy @by Y6509.55 Rethen taken and the
nmanuf acturer's protocol for SPA 3?1|I t hym di ne upt ake

pezsepntage sy stiahte (caHe s e @npewidetiered WelPNG 0x3gyred versus the
D1§IDS'%)' ?ﬁ?gr %@ﬁ?gﬂsﬂ uorescence is counted in a mcrobeta
er ¢

coun ace Triplex 1450, Perkin Elnmer). 103
Example 13
[00217] The compounds disclosed in the examples above were tested in the Btk

biochemical assay described herein (Example 6 or 7) and certain of those compounds
exhibited an ICsy, value less than or equal to 1 micromolar. Certain of those
compounds exhibited an ICso value less than or equal to 100 nM. Certain of those
compounds exhibited an ICso value less than or equal to 10 nM.

[00218] Some of the compounds disclosed in synthetic Examples 1-5 were
tested in the B-cell proliferation assay (as described in Example 9) and exhibited an

ICso value less than or equal to 10 micromolar. Certain of those compounds exhibited
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WD 2008/ 033854 PCT/ US2007/ 078181 Exanple 10 T Cell
Proliferation Assay [00211] A generalized procedure
wo eros@3zssaandard T cell proliferation assay thakCT/Us2001@78181
used to test compounds disclosed in this application
is as follows. [00212] T cells are purified from
spl eens of 8-16 week old Balb/c mce usinga Pan T
anc8ld, vad@d Biss aharkibt e(ddll toehymicBimdlec h,CeBatn #f those compounds

0- 090- 861) esting conpou re diluted in 0.25%
"éﬁ%‘@géﬂé&for‘{éﬁﬁl‘i% dhaqr I‘?q‘gﬁéo S&%Malﬁdﬂsﬁﬁséﬁ nmouse i
[06@191]"” c TCerFa%ll l)ﬁthlogb &)nﬁﬂdﬁﬁhs éﬁ%' ﬂé‘[‘ﬁlh%lt %Q:gll tprélﬁelfahéﬁ and had

cl ear bottom pl ates precoat ed mn a
ICl@ VglAlnd geatch thin anequalD8 { BECI#H‘@MO@HG)H assdyealnumdecmﬂdltlons

#.553294). antibogdi es | owi ng 24 hr incubation,
Cr ed@ﬁﬁﬁ“ﬁ&‘?‘ud&f"ﬁ%’ ofl I Expfapfe a]tﬁ plates incubated an

[Oﬂﬂﬁl]tl onatergéfn hEorRpduRs t QisBiREAE Herdifi BOhibI&I 1Cso values for
manuf acturer's protocol for SPA[3H thym dine uptake

lnb@gayl ofy S cethpraliferasinariha weiaérh@éw#olnpml O1L8Qy¢ instances 5-

foc%(?ﬁﬁ Ve d](@ﬁcf dreBte“” pI exﬁg&x (%Qtﬂasteecog}poun s@o&xn%bmflon of

B-Ldi p@ﬂ@aﬂl@hl bition Assay [00213] A generali zed

Brocedure for a standard assay for the inhibition of B
(082341 act i Yaneg of Higt cwmipupes dedsecbh ‘fré@tw%fﬁrfﬁ%%ﬁéan assay for
infﬁi'bﬁfti 058 L L{l 3{%&? ahd %‘ndlﬁ? {n%édoﬁ‘ﬁ @% 11?1]) and
ot al nouse spl enocytes are puri rom sp een
exBitiGd wee kC gl @hlueBad:sb/thamnareeqnyl m(edObinmdrnoBakl Cgrm;als dfBBose
Phar m ngen #5558 . Testin are di 0
COFRHY g 4 éiaB{? I8 Hhan Ozgq%ﬂfeal BYGramg Dt é«fﬂrﬁaﬂl of

th@sefdoﬂﬂjounéfsoéx‘lﬁ%tegfan Z@% vhldeesk |t1?§n (ﬁleﬁ@cﬂ t@ 96 AN iRl Rk GSsay.
(Fal con 353072) m n at Cells are then

[09222]u| at ethbmg totﬁ thh ecoaqmunqiso IGhSGfOSﬂ.CB hegpfim wdrg Negtdddk som-cell

nmunoResea 115- 006~ 020 ad i ncubated. for 2 r
e EHESRGES S8 PORER G Fobipisnicortibia: P ol sand
ex@itft 4 RNS{ /G4 Res than 6P& @Rl IIRhiesmElhear 96- Wel I pl ates

and pelleted by centrifugation at 1200 x

m n.
[00233]s ar Sprebf gekeumpypndpdariopgbin QIBEbOMﬁlahWIﬁ@hlblted both

bl(()%ﬁﬁlll%ﬁépcrin c%lh lg%éﬂgfgg%%)r Fgrlcgﬁéip%znslt)%% O\glﬁléﬁ (r:ﬁ%lljlo%nﬁls gl%closed
he#éiﬁmaz)ltedam 17 AA1(BDess Pihan narnggial #5 1H688&bmolarGal (e Btk
are sorted on a_BD FACSCal i bur and gated on the 104

bigghenners agsay aisacrihed/herspp G raypge $10r 7) and an ICso value less than or

equal to 10 micromolar in at least one of the cell-based assays (other than the T-cell
assay) described herein (Examples 8, 9, 11 or 12). Certain of those compounds
exhibited an ICsp value less than or equal to 1 micromolar in the Btk biochemical
assay described herein (Example 6 or 7) and an ICsq value less than or equal to 10
micromolar in at least one of the cell-based assays (other than the T-cell assay)
described herein (Examples 8, 9, 11 or 12). Certain of those compounds exhibited an
ICso value less than or equal to 0.1 micromolar and an ICsp value less than or equal to
10 micromolar in at least one of the cell-based assays (other than the T-cell assay)
described herein (Examples 7, 8, 10 or 11).

[00224] While some embodiments have been shown and described, various

modifications and substitutions may be made thereto without departing from the spirit
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CD19+/ 7AAD- popul ation. The | evels of CD86 surface
expression on the gated population is nmeasured versus
W@ 2®B8/0838%pound concentration. Exanple 12 B- ALRCTZEB1007/078181

Survival Assay [00215] The following is a procedure

for a standard B-ALL cell survival study wusing an XTT

readout to neasure the nunber of viable cells. This
andssape ofithehiaversod. Far dxesiplec dompduindsowitscti@s parpbsest hiis not

. appljcationfar their apility to inhibit the survival
ingplsl L U1 4 B e b AR By SpuTaTower than
thé Xl@ﬁollahﬁﬁfgé cﬂ}%@dfk%ﬁ'ﬂ f ikl "d‘ﬂﬁ i Qﬁten&@lnthgleeéélﬁ?qiarg%mbodlments

n Pre-B-cell ALL l'ine that | abl e
frcﬁmcblm stmelflcm'(@ﬂ)e {e@@ﬁﬁ@}hesmﬁrrBl Bcpomirdlitis ¢eb¢ sndergood that

at e nu m cr ot | at I
i p Gl b Rndon il heen Saored Sy modcienBadiian! Briatgns on
thd O pe &k t#/dlims. Test conpounds are then added with a
final conc. of 0.4%DVSO. Cells are incubated at 37C
with 5% CO2 for up to 3 days. After 3 days cells are
split 1:3 into fresh 96-well plates containing the
t esth:thnmcfunﬂera:ﬂubowtiooy\E ()3 bed)iegﬂfdl&lvauxpletskilmd in gwtdirt daonading
3 da After .each. .24h
the B’feﬁ@% dysepRty “PEZG‘aﬁ‘&é’aese‘?tdn}S‘WéloBﬁo %tfn@ﬁ]gétpﬂm@&t Lhe
prgcﬁ*:'cm%l prefRlBd §1%cﬁ[@erﬂ9ﬁi%@tﬁ@ aR, fh%?&%l@,gt% RIBnitAke s dercdy
4 and 20 hours follow ng manufacturer's directions.
illytentive ceidmgt timitenvanfithe samadBlef of thoBlosorl ip aty say ed
%&l:aglls within the Iinear range of the assay (0.5- 1.5)
VIESY¥REn taken and the percentage of viable cells in
the maRpRIabitd aﬁﬂtlﬁdhe/@dahg@r 4l Hfuﬁ@s @ Is&iUBrth Bcorrected
DMSO only treated cells 3 [00217] The
ingleaisounelsiugradladags prd pﬁéeréa@ﬁﬁreéfg/ wpahle uperseothawised
in atteHe Btk bi ochem cal assay described herein
le anple 6 or 7) and certain of those compounds
exhi Thet e radi s¢1 e vl allleapbﬁ&ﬁlohbl@ate(nfs addypabli¢aviods, cited herein
m cronolar. Certain of those ounds exhi bited

an
anded goryespgading 455 tl?!fawswpale/%qm%a&l gl Nor OUsH-drh Tded
%ﬁ% 1§ 03TRRY C%%Iku | ue I ess than or
Seg) ual to 10 ngl\}/lgﬁ 00218 48 oﬁ%&g ré,lgf:}orrpounds
di s chmas;&dcadm gsaxamipitsicen bx supphted withslmézrrsucdeesbyashbisntutin g
the B-c ral.iferation assay (as, descri.bed
e oy ShaTeR Grodio g e SRyt be e confions i tis

m%m_@h_f&othé&me@hpmel KcedipBlkahple@f those compounds
exhi bited 105 WD 2008/ 033854 PCT/ US2007/ 078181 an

| C50Fval the fhregeing lgseriptiongers skildedlinnthe praah @esilyCescerdin the
esgcﬂfntitalflcgl?a?ac%gn%gg %9 This invention and, without departing from the spirit and
scope thereof, can make various changes and modifications of the invention to adapt it

to various usages and conditions.
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exhi bited an 1C50 value less than or equal to 500 nM
in this assay. [00219] Certain of those conpounds did
woeiosiosdssbit T-cell proliferation and had | CoRCT/EHB200T078181
greater than or equal to 5 micronolar when assayed
under conditions described herein (as described in
Exanpl e 10). [00220] Certai n conpounds disclosed
herei n exhi bited 1C50 values for inhibition of T-cel
Wrzrojiferati,on that were at least 3-fold, and in sone
Al 4ifdBed 5: fol d, or even 10-fold greater than the
| C50 val ues of those conmpounds for inhibition of
B-cell proliferation. [00221] Sonme of the conpounds
1.di schesmgoiretr diopenieom corpbealsial Farmelgsday f or
inhibition of B cell activity (under the conditions
described in Exanple 11), d jhi bited an |1 C50 val ue
| ess than or equal to 10 picro ar. Certain of those
conpounds exhi bited aff” | ess than or equa
to 1 mcronolar. Certain conmpounds exhi bited
an | C50 value |less than or e
assay. [00222] Sone of the conpounds di sclosed herein
were tested in a B-cell lepgkema cegll suryhval assay
(under the conditions descri Dethjz g 12), and
exhibit an 1C50 value | ess than to 10
m cronol ar. [00223] Sone of the gonpounds disclosed in
di scl osed Regei hhochehical and
cell -based act f 1rhe
conpounds di sc gd an | C50 val ue
| ess than or egual tol|ll0 njcygonolar gn the Btk
bi ocheni cal asSay deschigesherein {E&anple 6 or 7)
and an |1 C50 val ue | ess thanﬁgg equal to 10 m cronol ar
in at least one of the cell-B4%ed assays (other than
the T-cell assay) descri b@é@rinatei)n (Exanples 8, 9, 11

or 12). Certain of those c ound exhi bited an |1 C50
an&aaha%%a}cégféc 1%&&66@@%%?3?, SO 25 i %v%f?vaﬁpheowlﬁxe&

prBi Qe henl Gk ur@SRA@¥oAGBEliPed herein (Exanple 6 or 7)
and"an 1 C50 val ue less than or equal to 10 micronolar

Riischaten gamtoponeallyfsubsisutce iyl bad eplicasEpyebs(iotdicheterhanmyl;

the. T- I d i b [ I 8, 9

R <005 Team PR AR ARG O BRI st BT gty stuced
val ugwkesikotn aRloQinEdddxyt 0 0. 1 micronol ar and an | C50
val ue | ess than or equal 'to 10 micronolar in at |east

Ronad & agandapendands soses Seppe hydopay andneptionpldy subsetufed lower
ass%ggl,described herein (Exanples 7, 8, 10 or 11).
[ 00 %’V%ile some enbodi ments have been shown and

R d&s clidsbe tronV Bydrois, cyamd] bpiiiall @ Bebstinded hasdalltylt dmdnsptionally
may be made thereto w thout departing fromthe spirit
106 W18 /0Bg8wlPCT/ US2007/ 078181

L. is chosen from optionally substituted Co-Cialkylene, -O-optionally substituted Co-
Cjalkylene, -(Co-Cyalkylene)(SO)-, -(Co-Caalkylene)(SO;)-; and -(Co-
Cjalkylene)(C=0)-; and

G 1s chosen from hydrogen, halo, hydroxy, alkoxy, nitro, optionally substituted alkyl,
optionally substituted amino, optionally substituted carbamimidoyl, optionally
substituted heterocycloalkyl, optionally substituted cycloalkyl, optionally

substituted aryl, and optionally substituted heteroaryl.
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and scope of the invention. For exanple, for claim
construction purposes, it is not intended that the

W@ L@Bs3sset forth hereinafter be construed i n BEHUSEY7/078181
narrower than the literal |anguage thereof, and it is
thus not intended that exenplary enbodi nents fromthe
specification be read into the clains. Accordingly, it
is to be understood that the present invention has

been _descri be wa f i.llustrati on and not
2.0 mi therqosmeug of ¥1ﬁ1én ie@?ﬁéﬂ%R 1§ RROSeR grioﬁis‘}g\ﬁﬂ' hout
Ot it d vt . _
A RUBREEPRER bk BBl 1t g B0 e
2-yit hioberefroth enquroesiniand m-ewtistioned 45 jot7stefrahydestienexbéthtophen-

The recedi.n referred specjific enbod nts . are
2 1 el BS g B S e RO s PO PYTBET A st
suBfBfyINRAlo ) 1bWbt AkdMe afd hdth@aryemai nder of the disclosure
in any way whatsoever. In'the foregoing and in the

exanpl es, all tenperatures are set forth uncorrected

in rees Cel sius. and, all ,parts and 1tages are
3y wirgnEouf 25 S e R el e P aRe ent i r e
te@atgalenr @B thibpadnl2-gp@ld tidttitors 4, P&V anta yaBenzo[b]thiophen-
publications, cited herein_ and of corresPondin
I

: [ . U. S.
2P gt isormimospl div apd Birsdstifuigd NS0 Tsir @w;o[%ﬂth@@hen-
2 AR, D e R R B B L B

simlar success by substituting the generically or

specj.fically described reactants and/or operating
4-.conditq C&Hg’oaflg PRlaim RGP Bri® £B1sch %8%4,3é%terrﬁﬁxqﬁ%benw
[bRRRPR&-Pg1 exanpl es. From the foregoi ng description,

one skill'ed in the art can easily ascertain the

essential characteristics of this invention and,

wi t hput departi fromthe spirit and her eof
Soan TRGETTREMDOEerRA GUerEn B shsef B SheRE R -
cyclovemhbPihidpRedaphnd tubstifitdes, b9\ 8SteHAIRARS 4BNE clohepta[b]

condi tions. 107 "WD 2008/ 033854 PCT/ US2007/ 078181 Wat
thjophen-3iyireltoses from mpngeodipouddrichbywed p &, Sdrifbrdastbf
cygﬁ)ﬁlg%{la[%]t%ioph(ran—y—yl %h%re?r? thtelsﬁbstl%llll_énlﬁsza%’e %ﬁp(’ﬂ,\rlld\entw/%hosen from

lower alkyl.

6. The compound of claim 5 wherein R is chosen from 5,6,7,8-tetrahydro-4H-

cyclohepta[b]thiophen-2-yl.

7. The compound of claim 1 wherein R is pyrazin-2-yl and substituted pyrazin-2-
yl chosen from mono-, di-, and tri-substituted pyrazin-2-yl wherein the substituents
are independently chosen from lower alkyl.

8. The compound of claim 7 wherein R is 5-tert-butyl-pyrazin-2-yl.

9. The compound of claim 1 wherein R is substituted phenyl chosen from mono-,

di-, and tri-substituted phenyl wherein the substituents are independently chosen from
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R16 O R22 (R4)1-2 (Formula 1) and pharnaceutically
acceptabl e salts, solvates, chel ates, non-coval ent
W@ 09pls3ses, prodrugs, and m xtures thereof, WhEF/E5290H078181
is chosen fromoptionally substituted aryl and
optionally substituted heteroaryl; R4 is chosen from
hydr ogen, optionally substituted | ower alkyl,
h}dpbciyoh)a&elr yllksfu bﬁ]lfeirtyutsehfonjl ovpeionall kavbytituted|amin@idwer alkoxy,
R22 are inpdepend y chosen from
10%%@&&9‘3%&%6 BHHSIoF P18ty Bgﬁ W@é@%wsm&m@yfrﬂh PR
I
RS L T TR A A
alkexyc hoblerterbaryin opt i onal | y substituted Co- C4al kyl ene,
-0-optionally substituted Co- C4al kyl ene,
- (Co- C4al kyl ene) (SO -, -(Co-C4al kyl ene) (SQ2)-; and
10 ( CorneCbal goyih@ Bedibiar @)Wheréiﬁﬁ‘ﬂ 1§‘s1h‘t%t1ﬁft’él§1ﬁfén§flr&1msen from mono-,
hydrogen, hal o, hydroxy, alkoxy, nitro, optionally
dis ahd tii-suhssithted Jklyﬁlnyl Wbt}r@nndh%nﬁubytl@@b@ @t indengndenityehosen from
stlt | ptionally
lmggggiﬂPl9éémﬁ Y SC CIJgﬁﬁﬁ?P%ﬂh %%%qu substituted
cycl oal kyl optlonally substltuted aryl, and
optionally substituted heteroaryl. 108 WD 2008/ 033854
lpcT/ U?Z@@’HO@?@ pBqlaim 9 whegeip Bnbééwl?ﬁaltwd eheaiyhshosgmEp®; Rono-,

di:, ahgf {1t @utgc{ g?@bn?% ézh@re n the ﬁubﬁtltuen are éndependen%y chosen from

tetra benz h|op en- tut
hyﬁch(,yﬂom elktya Ryldorghenio [lcbifétrlmﬂlanbxea’nd Hé{eybary]h osen from

nmono-, di-, and tri-substituted

4,5, 6, 7-t et rahydr obenzo[ b] t hi ophen- 2-yl wherein the
18 ubstid dd)%ﬂio%n@ Bﬁclhﬁ&? ePaMdRM RYs & h&s%f@rrhll&ﬂ %‘I{b@{ﬁ r oxy,

l ower al kyl, sulfonyl, halo, |ower alKoxy, "and

heteroaryl 3. The conpound of claim2 wherein Ris

4na %ﬁ%ﬁ%&fﬁa@léﬁwﬁﬂf YRS AT eRObPBY Ok ophen.

2 yI chosen fromnono-, di-, and tri-substituted
4,5,6, 7- tetrahydrobenzo[b]thlophen- 2-yl wherein the
145 u bsThet qearognd peclpimg & psten theyroamoged ol Famulolwsrchosen form
The npound of claim 3 wherein Ris chosen
éqgﬁgm{qgrahydrobenzo [b] thiophen-2-yl.

(Formula 2)

wherein
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5. The conmpound of claim1l wherein Ris chosen from
5,6,7,8-tetrahydro-4H cycl ohept a[ b]t hi ophen-2-yl and

W@ w838 ed 5, 6, 7, 8-t et rahydr o- 4H- cycl ohept a[ BT/US2007/078181
t hi ophen-2-yl chosen from nono-, di-, and
tri-substituted 5,6, 7, 8-tetrahydro-4H
cycl ohept a[ b] t hi ophen-2-yl wherein the substituents

Ris ehosan épaniaeindden, hyms;e}r; ldwearnikyl,cukony) éqyionaldiy subktuted
compound of cl rein Ris chosen f

5, 6,180t lapFaH a%ye?%wr atlye F‘SHEB’E%E’[ Btk ﬂ%%@ﬂre@a&ﬂ lovyer
The gEmRAuBditkd Glid dﬂejor\Mlﬁé RAID, 1 #e?alﬁ & %btﬁul%dWlthand
substitdted pyrazin-2- chosen from frono-, di -,
tri-lydosty t)pmmallpyu‘taztuh@@hqyetrommﬁ{yﬂl st epsaivglyi Sl.ubﬂmltsd
are |nde£e?de$tly chosen from |l ower alkyl. 8. The
aim7 wherein Ris
X@g&ﬁﬁ&jﬁ@&ﬂﬁaﬂyCﬁﬂln 2-yl. 9. The conmpound of claim1
wherein R is substituted phenyl chosen from nono-,
di-, and tri-substituted phenyl wherein the

ubstituents are indep 381, f 109. WO
15008 ER e D BE BTG E b1 o RO SHER [N sttt
oﬁl@hﬁlﬁﬂwbstltiwﬁf&f@ialkym%l anapliohadiyibstistitusted,- @Jﬁlﬁﬂene (Co—
koxy, | ower aIkyI substltuted with one or
C%?Y@nﬁ}iﬁ@z) 1 e fCabiadsersybsi®t-uted with one or nore
hal o, | ower al kyl substituted wi th hydroxy, |ower
al kyl substituted with [ower al koxy, and heteroaryl.
1610. Theecooqrupod nficlafim ¢ &ihorein Imecheisen o psiotdtyl subitedted
phenyl chosen,f nono- -, and tri-substituted
Cp éﬂ%ﬁlQﬂﬁ@ﬁe(ﬁ)¢¥é£¥¥ﬁﬁgf%f0ents are independently
chosen from heterocycloal kyl, and | ower al kyl
substituted with cycl oal kyl . 11. The conpound of claim
19 whBregiompRuind oscibsn L6 whedtirpheny tovahms bond. r om nono- ,
di-, and tri-substituted phenyl wherein the
substituents are independently chosen from hydroxy,
14. owerheadoound Ut E1aiy Il 6 wiheteth 1. hoMeEO!. koxy, and
heteroaryl. 12. The conpound of claim 11l wherein Ris
4 | ower al kyl - phenyl - 13. The conpound of claim 12
whergin R |s r{-but hen T 0
e B el Bl UL SORT e g NS GRIPONIS, O,
frérakcompoards ol Fdem@ih 3For nrul a2 GLN XR1O RBH

(Formula 3)
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\ N~\ NR16 OR22 (R4)1-2 (Formula 2) wherein 110
WO 2008/ 033854 PCT/ US2007/ 078181 R5 is chosen from
woyasospssM  hydroxy, |ower al kyl, sulfonyl, optPCrEE1097/078181
substituted am no, |ower al koxy, |ower alkyl
substituted wth one or nore halo, |ower al koxy
substituted with one or nore hal o, |ower alkyl
wharbiat i tuted with hydroxy, optionally substituted
heterocycl oal kyl ; and optionally substituted
flﬁé?@?%%‘%ﬂ@a]aﬁ%l%( is chosen fromN and CH. 15. The
conpound of any one of clains 1 to 14 wherein L is

chosen from optionally substituted Co-C4al kyl ene,
20 0- optea wnglouyd stidsin 1 %bdrefothS4ampyliehe, For@h-3 is chosen

C4al kyl eng) (SQ2) -; ,and - (Co- C4al kyl ene) (C=O -. 16. The
fr%ﬁﬁ%’éﬂ@‘%f&?%ﬁ#ﬁ wherein L is chosen from

optionally substituted Co- kyl ene and

- (Co- C4al kyl ene) (C=O)-. 177 The “slonpound of cl aim 16

wherein L is a Gquale d. 18. The conpound of

claim 16 wherein LY The conpound of

claim 14 wherein t la 2 is chosen
from conpounds of H O/XR1 O R5
H\ N~\ NR16 O
Rs X 0
/
\ N
Rie
O Z
X
(Ra)12
(Formula 4).
21. The compound of claim 20 wherein the compound of Formula 4 is chosen

from compounds of Formula 5:

(Formula 5).
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(R4)1-2 (Formula 3) 111 WO 2008/ 033854
PCT/ US2007/ 078181 wherein f is chosen fromO0O, 1 and
WQ@20080338Fhe conpound of claim 19 wherein the chepuswd7/078181
of Formula 3 is chosen from conpounds of Fornula 4: N
Gf \H ORS XR21 O H\ N\ ~ Rls OR22 (R4)1-2
(Formula 4). 21. The conpound of claim 20 wherein the
2 onpbhengngfoukd vfreikian 49,12 al2d sererei tlomroeprpeC@@s((dH, )s- is
Formula 5; N. Gf NH YI O RS XRR1 O R4 H\ N\ ~
atigEhedl o {0 pRUtiRPEheing. 112 Wo 2008/ 033854
PCT/ US2007/ 078181

23. The compound of claim 19, 20 or 21 wherein the group G-C(O)-(CH»);- is

attached to the 4 position of the ring.

24. The compound of any one of claims 19 to 23 wherein fis 0.

25. The compound of any one of claims 1 to 24 wherein G is chosen from
hydrogen,
hydroxy,

-NR;7Rg wherein R; and Rg are independently chosen from hydrogen,
optionally substituted acyl, and optionally substituted (C;-Ce)alkyl; or
wherein R; and Rg, together with the nitrogen to which they are bound,
form an optionally substituted 5- to 7-membered nitrogen containing
heterocycloalkyl which optionally further includes one or two
additional heteroatoms chosen from N, O, and S;

optionally substituted 5,6-dihydro-8H-imidazo[1,2-a]pyrazin-7-yl,

lower alkoxy, and

1H-tetrazol-5-yl.

26. The compound of claim 25 wherein G is chosen from
hydrogen,
amino;
hydroxy,
N-methylethanolamino,
optionally substituted morpholin-4-yl,
optionally substituted piperazin-1-yl,
optionally substituted piperidin-1-yl, and

optionally substituted homopiperazin-1-yl.

27. The compound of claim 26 wherein G is chosen from
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22. The conpound of claim 19, 20 or 21 wherein the
group GC(O-(CH2)f- is attached to the 3 position of

w0 b@sosis 23. The conpound of claim 19, 20 orPQWIUS2007/078181
wherein the group GC(O-(CH2)f- is attached to the 4
position of the ring. 24. The conpound of any one of
clains 19 to 23 wherein f is 0. 25. The conpound of
any lodeogeh, clainms 1 to 24 wherein Gis chosen from
hyd hydroxy, -NR7R8 wherein R7 and R8 are
|ndéﬁgﬁ8ently chosen from hydrogen, optionally

subqhb H5§g4%gyl and optionally substituted
Co)al kyl ;" or wherein R7 and R8, together with the

nltﬂbgemimEmmmnéhdthey are bound, forman optionally
subs tute@af to 7- ered ni trogen containi ng
het ef EV%P R??Hﬁﬂﬁ ptlonally further includes one

or tmpwadikiyl-ppealinheyer oat oms chosen fromN, 0, and
S o tionall'y substituted

hydrdx w4 dewenalkidpaperidn-atybyr azi n- 7-yl, | ower
alkq¥x Pdnéﬂti razol -5-yl. 26. The conpound of
cl ai'm SEPREEVE Y6 i's chosen from hydr ogen, am no
hy drioyapipdtAigtl | idhanol am no, optional |y
substituted norpholin-4-yl optionally substituted
pipé+5%“ﬁﬁkylh@m0mpﬁﬁﬁmo% ¥l |y substituted
pi peridin-1-yl, and optionally substituted
honopiperazin-l-yl. 27. The conpound of claim 26
28herBieco@ifosnd hbsleim 26 oereillG iVhREOEH633854
ZC;%L/J 2007 Oggff)g}azglh}/y[ w%ereln sal aﬂlgyl 18 subs%pu%ci \I;]vitﬁr o}ﬂa or more

substituents chosen from CN, lower alkoxy, halo, and SO,-lower alkyl, and

4-lower alkoxy-piperidin-1-yl.

29. The compound of claim 27 wherein G is chosen from
hydrogen,
amino,
morpholin-4-yl,
4-methyl-piperazin-1-yl,
4-methyl-piperidin-1-yl, and
4-hydroxy-4-methyl-piperidin-1-yl.

30. The compound of claim 25 wherein G is chosen from
4-CN-piperidin-1-yl,
4-cyclopropyl-piperazin-1-yl,
4-(4-methylpiperazin-1-yl)-piperidin-1-yl,
4-morpholinopiperidin-1-yl,
oxazepan-4-yl, and

1,1-dioxo-thiomorpholin-4-yl.
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4-1 ower al kyl -piperazin- 1 -yl, 4-1ower

al kyl -pi peridin- 1 -yl, 4-hydroxy-4-I|ower
wa@lkwgh3issperidin- 1 -yl, 3-o0xo0-piperazin- 1 -BCT/US2007/078181

honopi perazi n-1-yl, and 4-1ower al kyl -honopi perazin- 1

-yl. 28. The conpound of claim26 wherein Gis chosen

from4-1ower alkyl-piperazin- 1 -yl wherein said al kyl
3l.s Sﬂhzsddrﬂpmmi ofvityhorend ciimsb e 30 stbsidn memlﬁ)se:lhfrsmn

from CN, r .al. koxy, hal o, and S02-1ower al kyl, and
hY&l“PgS%e(?PUQPR vlb,aﬁﬂﬁ&eﬁ. g aligyl. gptionaldy supsutuedhigu i esy:
Cﬁh@lhm(;znd/\@ﬁfrg*}n G is chosen from hydr ogen, am no,

morphol i n-4-yl,” 4-nethyl -piperazin- 1 -yl,

4 nethyl plperldln 1-yl, and

e ar i of R EHbR i hbsinfiom hJdroeS SRSy

suﬁst@{}tea @& dlibyN- Hptibhallysuby el REN SR ai]ﬂi;d@/eﬁﬂé | il h%:droyckf

4- (4- nethylplpera2|n- 1 -yl)-piperidin- 1 -yl,

4- nDrphollnoplperldln- 1 -yl, oxazepan-4-yl, and 1, 1

02%)815})?)35% ?g%a if' wyFﬁrelr%: % s\gﬁﬂsdanqé%nq %1%%1 f' trlﬂ%loromethyl,

dlﬂh@bﬁﬁthlyl,tr@etﬁ&cmwr@naﬁoxﬁ dcﬂwﬁs@ﬁethbgman@ ﬂdbl@gen,

optionally substituted | ower alkyl, optionally

substituted | ower al koxy, cyano, halo, and hydroxy.

2. SR R4 is chosen from

&ﬁyd{ggén op?@gﬁg?nl§kam’§%?$n?gé&rQMEr al kyl ,

optionally substltuted | ower al koxy, hal o, and

ydr.oxy. 33. of claim 32 erein R4 i s
gShos ﬂi?ﬁw onerq FF%F 6&%31%9411“61%?#41&61?%&%?991
h}ﬂ%égg)é}{d 1dwdrfalyy@r omet hoxy, di fluoronet hoxy, and

| Uor o.
36. The compound of claim 35 wherein R»; is chosen from hydrogen and methyl.
37. The compound of claim 36 wherein Ry, is hydrogen.
38. The compound of any one of claims 1 to 37 wherein Rj¢ is chosen from

hydrogen, lower alkyl, and lower alkyl substituted with a group chosen from

optionally substituted alkoxy, optionally substituted amino, and optionally substituted

acyl.

39. The compound of claim 38 wherein R¢ is chosen from hydrogen and lower
alkyl.

40. The compound of claim 39 wherein Rj¢ is lower alkyl.

41. The compound of claim 40 wherein Rj¢ is chosen from methyl and ethyl.
42. The compound of any one of claims 1 to 41 wherein Ry is chosen from
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34. The conpound of claim33 wherein R4 is nethyl. 35.
The conpound of any one of clains 1 to 34 wherein R22
wo 20084033880 from hydrogen and | ower al kyl. 36.Pd¥Es2007/078181
conmpound of claim 35 wherein R22 is chosen from
hydrogen and nethyl. 37. The conpound of claim 36
wherein R22 is hydrogen. 38. The conpound of any one
hydfogeh andrbowlertatkyB7 wherein R16 is chosen from
hydr ogen, | ower alkyl, and | ower al kyl substituted
with a group chosen from optionally substituted
| k
32u 0 3(1?/(3{ cd tﬂgiohﬁ@ 8t {ing 14!? %leféaﬂ{clg%ﬁgg?ﬁ%&@% f@@ﬁ%ﬁ?g %39 Rl h¥ethy!.
mhereln R16 is chosen from hydrogen and |ower alkyl.
he co aim 39 _wherein R16 is | owner
£ ey T SPRAL O i G A R TR R A S Oaler of 1 R16 1 s
chosen fron1nethy| and ethyl. 42. The conpound of any
one of clains 1 to 41 wherein R21 is chosen from 115
430 ZBe810088884d obaly ws2d0kiny 84 8144 whereg¥ns @Hd | ower
al kyl . 43. The conpound of claim42 wherein R21 is
chosen from hydrogen and nethyl. 44. The conpound of
46;| ai Thedsdnfoane bNarfyZonel of chiyds 09 €44 dhereibhe icNmpound of
any one of clainms 14 to 44 wherein X is CH 46. The
conpound of any one of clains 14 to 44 wherein X is N
7. e : tQ in
47?25 [ T-ls-}n"c Oogenﬁé11 ijalg,f %n%g% 88@% S %6 E)(f%l%{ﬁa Ie£/n41§ Ubs tﬁ ?Stemﬁg)r
hydirqen) gitiophl]ly sajh)dtltlutedlqnpaidliCrWI,. and8owdiredkydonpound of
claim47 wherein R5 is chosen from hydrogen,
optionally substituted piperidinyl, iso-propyl, and
44 er tT}p:LHoYﬁpouﬂ@ of (-ﬁQﬁ;n 39 WReHAIR Ofs cﬁb@h@ﬁ@h%@%&f Bpt%sna!@
tert-butyl. . The conmpound of any one o ai ms
mmgﬁumﬁ@qﬁmdnwheﬂtgwpdummiemﬁmbﬂts an 1 C50 of 10
m cronolar or less in an in vitro biochem cal assay of
Btk activity. 51. The conpound of claim50, wherein
49, he TiIREMWWNE ¥NE1RInt 88 deletPR; BfreA-buicronol ar or | ess
inan in vitro biochem cal assay of Btk activity. 52.
The conpound of clain151 wherein the conpound
x hi n
O\e/ it r'@l Olelrrln ca aosn% é)Jf clai %:l ?ong - he%%ln tl‘iees%)mpf)ﬁlgd exhlblts

anclojgp@fuminafrora@mr oessah af |11ﬁikfim) blodhenmbehl wtmy ef Btk &ugivity.
compound exhi bits an

51. The compound of claim 50, wherein the compound exhibits an ICsq of 1

micromolar or less in an in vitro biochemical assay of Btk activity.

52. The compound of claim 51, wherein the compound exhibits an ICsq of 0.1

micromolar or less in an in vitro biochemical assay of Btk activity.

53. The compound of any one of claims 1 to 52 wherein the compound exhibits an

ICso of 10 micromolar or less in an assay for inhibition of B-cell activity.

54. The compound of claim 53 wherein the compound exhibits an ICsg of 1

micromolar or less in an assay for inhibition of B-cell activity.
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| C50 of 10 mcronolar or less in an assay for
inhibition of B-cell activity. 54. The conpound of

W@ L@BM3BH wherei n t he conpound exhi bits an | CoRCDUS207/078181
m cronolar or less in an assay for inhibition of
B-cell activity. 116 WO 2008/ 033854 PCT/ US2007/ 078181
55. The conpound of claim 54 wherein the conpound
exhibits an I C50 of 500 nanonol ar or | ess in an assay

or jnhibition of activit he co ound f
5;ny birogrpoundpheai §§ s iribb b o ?&h‘iﬂ&ﬁ?_ d®so of 500
na%&ﬂl'ot%t'rt)ﬁle@pm dn@RGMBE HRitiforo¥ ]@%@1@){&{\9@ i nhi bi tion of

T-cell proliferatiron that 1s at least 3-fold greater
t han an | C50 val ue exhi bited by t he conpound exhibits

7. By ihmbThnebroRe il T s pBeie e copRpBul s on

I(;@a(tbll@é fnSanaRs Ty%pm‘lflﬁhtlt@l OHNT- canp@ﬁ@yuérpthaﬂ 18 Bi lehdt 3oR1Of
T-cell proli ation that is at least 5-fold greater

grtsatarthanan K50 valyaprtabitaddry thieoropendurbibats i B 4553y foran
a tion of B-cell proliferation. 58. The
1nﬁ%§(%(ﬁ3f ?Ploﬁhxmgy’ wherei n the conmpound exhi bits an
IC50 value in an assay for inhibition of T-cel
roliferation that Is at least 10-fold greater than an
S ceolReiogorpd of ¢laiEn ednmsisia thegampiouad erhiis asKeg vilge in
T
#E‘dﬁof 16121231%(? &" g %Elh p%ﬁl?érhtg(g{ %‘te 1? gt lrt;,as? %efocl:({]o%p%gﬂ@%&l ng 1Csp
Va(hlel’thhtl the C(anpodn@ﬁhﬂbﬁts IDamawsayof lidtibiaon beBscellipralifBrafbh.
cell survival assay. 60. The conpound of claim1l
wherei n the conmpound of Forrmula 1 is chosen from
sgitl ﬁlecé?)‘ﬁﬁ%ﬂﬂ@' of &lﬂln%@"(ﬂte@én Jché‘co%%uﬁ@ ERQAYALS RE,, value in
Exanpl e 5. . A pharmaceutical composition,
ancs eyriios mhgalaorc@ﬁﬁ}ocllh drodiferamyn thaeis af leedtdDrfpld dredter tBy an

, BATEBE a0 P LR R DL

exci pients. 62. A pharmaceutical conposition of claim
61, wherein the conposition is fornmulated in a form
5% hosBie domneunepbetyatiicel claings (o 58 pbewinsthe cpaamend ¢diikjts an

ICIg(b{)JIJ ]fOtI%icrorgolar St less%HSl'ﬁ Q3 aNd Sitfal% t haI mc

1ons, and transder mal " pat’ches. YA packaged
phar maceuti cal conposition, conpr|5|ng 117 MD
2008/ 033854 PCT/ US2007/ 078181 a pharnaceutic
6k onpbii ¢aHIvuBe OF Flditthl thessin gz comprpund of F%t“i‘léﬁés flysen from

athSdoRthotiigs RITRAHdS 1O ah Jrﬁf&h drfRfIL ssuffering

1#?5%%? dsgeasgﬁﬂgs oﬁ§?%e |nﬁ?%%t| on of Bt k
activity.

61. A pharmaceutical composition, comprising a compound of any one of claims

1 to 60, together with at least one pharmaceutically acceptable vehicle chosen from

carriers, adjuvants, and excipients.
62. A pharmaceutical composition of claim 61, wherein the composition is
formulated in a form chosen from injectable fluids, aerosols, creams, gels, tablets,

pills, capsules, syrups, ophthalmic solutions, and transdermal patches.

63. A packaged pharmaceutical composition, comprising
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64. The packaged pharmaceuti cal conposition of claim

63 wherein the disease responsive to inhibition of
w®rsmsIssyi ty i s cancer. 65. The packaged PCT/US2007/078181

pharmaceuti cal conposition of claim63 wherein the

di sease responsive to inhibition of Btk activity is

chosen fromall ergi c disorders, autoi nmune diseases,

i nf | apmheceptidil compeositiomnticlaieu® eor 6;laadmat or y

reactions, . A nmethod for treating a patient having
a d.lgestg@%gwﬁ&w& GOFORIOBIS (68 SRR RITSRbg PRy

m&%&?ﬁ%ﬁhﬂﬂeégﬂhﬂ&ﬁ5§6fE&xkﬂvﬁ?e patient an effective
anount onpound of any of clainms 1 to 60. 67.
The nethod of cIa|n166, wher ei n the patient is a

u . 68 The. net hod. of cl ai r t he pat.i ent
Sl S R S R R R S
reMsiQE tEInibIBoB6F BR BBvinRIcBIdRrt he di sease responsive

to inhibition of Btk activity is cancer. 70. The
met hod of cla|n169 wherei n the di sease respon3|ve to
2 E Ik@ln:: Iaof(] p%ﬁrmacéan?tthclachr%fposstlonooafe !lal he%‘i% é%ﬂ %seaé%

re¥JOREkieE o ahitefdeot B ke canpuil fch@@‘en&“ﬁinﬁj all@gﬂmﬁmmm Sutoimmune
adm nj stered by a nethod chosen fromintravenously,

dlﬁeﬁﬁ?sawé@&maé@qy@lsea%?ﬁ&n&éﬁetﬁﬂ@ﬁlaanmytorwacmﬁlé net hod of
any of clains 66 to 68 wherein an effective anount of
said conpound is adm nistered orally. 118 WD

6200 8A 0338 EUOPCEAUS200TiLAABLBE a diSeasdrenpdizod td arhibition of

reating a patient. having a di sease chosen from
%&ﬁ@@ﬁy, CompHnitmi Rk PHtep %ﬂﬁ#ﬁﬁ‘&?’? AFPUE AL @s,
coRfPMuRd by STBERLY heactions, and allergic di sorders
conprising admnistering to the patient an effective

anount of a conpound of any of clains 1 to 60. 74.

The Ial wherein the patient is a human.
TR ABeRbeSa BSOS R BRUMERL 1 ent i o
chosen fromcats and dogs. 76. The nethod of any one
of claims 73 to 75 wherein an effective anount of said
68 onpbhigbethed abehim 66 .avhedeip yhegpatientis ghesso Som ¢atomd dogs.
i ntravenously, intranmuscularly, and parenterally. 77.
The nethod of any of clainms 73 to 75 wherein an

6%f f eriid mMethadrotunty @fe of @latins 66 PEBIRHerch Be tisBissrépetsive to
orally. 78. A.nethod for increasing sensitivity of
mhlaﬁtoerof dik peliviy 18 RSt her apy,

70. The method of claim 69 wherein the disease responsive to inhibition of Btk

activity is B-cell lymphoma and leukemia.
71. The method of any one of claims 66 to 68 wherein an effective amount of said
compound is administered by a method chosen from intravenously, intramuscularly,

and parenterally.

72. The method of any of claims 66 to 68 wherein an effective amount of said

compound is administered orally.
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conprising adm nistering to a patient undergoi ng
chenot herapy with a chenot herapeutic agent an anount
wW®@2008/0838%pound of any of clains 1 to 60, suffiPRCEOS20017/078181
i ncrease the sensitivity of cancer cells to the
chenot herapeutic agent. 79. A nethod of reducing
medi cation error and enhanci ng therapeutic conpliance
730f  aA pattheinfor breiting d pasiabtedchvingra cﬁse‘isesdaﬁm frespanairye to
|nh|b|t|on of hk activity, the hod conpri si ng
AN BRI P cAss B KGRI B Q’rsﬁaagé%lﬁ‘f:?téé? PRBHAFY: g‘t}%?‘&}?néffand
alféhﬁé ms%ers%ﬁ{ 'sﬂlg alaﬁm'u@t%flﬁéjﬁ)t ﬂh@ E%l@l@ dh Eff@d?ﬁ/lelaﬁlount ofa
I ncl ude contraindicati on and rse reaction
cqnmoundrafamemallnoﬁg to the packaged phar maceuti cal
conposition. 80. A nmethod for inhibiting ATP
hydr ol ysis, the nethod conprising contacting cells
7EXPIBEShAGoBbRcIMn 13 dheRIPOY P& idhNufne of claim 1
to 60 in an anount sufficient to detectably decrease
the | evel of ATP hydronS|s in vitro. 81. The net hod

751 o U SbBey BERE, ol iSlg $rBhE iBHRR G0l haR o AR

of claim81 wherein the mammal is a human. 83. The

met hod of claim 81 wherein the manmmal i s chosen from

T at sIhgrmethpd sl anygupe oA claginh ¢ G 6 Wherely ar GifeqHve graount of said
|

o@#%%ﬁ&‘ ?seidﬂ{lmge daﬁyc%%%%%g 31?0 sfeﬁ Zf@{ %ﬁﬂg@%}ouglgglﬁl%ﬁlk&g%aﬂy,

arﬁ@amm@keﬂl}condltl ons that permt detection of Btk
activity, detecting a level of Btk activity in the
sanple, and therefrom determ ning the presence or

77bs eﬂ{éern&ilogbf(aﬂyrbftcm?m% 2R} &5 whereirfal BFRAYe hAbunt of said
inhibiting B-cell activity conprising contacting cells

coa)qmue@ﬁadgumsteked/wmlhy at | east one chenmical entity, of
any one of claims 1 to 60, in an anount sufficient to
detect ably decrease B-cell activity in vitro. 86. Use
70 aA GRARRUIE ifRFeati ROt QT @hnRPYel RItE eBShHEe@p@i M i N
the manufacture of a nedicanent for the treatnent of

coalmsy@a?él@lmé@p@mq  patiept pafler gsiing @iwrrtsﬁheﬂaam widhpvity.

h%g%)tho a%g %ﬁ %ﬁegganf grrgm%ng o %r eainoun 0 oafny 09f 161{:% ﬁo 60, %ufflClent

todhGERS @, schiifilignvmiaatyt celli ®#aB6 Esem@bethpeutiofhpammat ory
reactions or allergic disorders. 89. A compound or
conposition of any preceding claimfor treating a

79:“ S eéé%éh({:f&n”gg%{% Jygemé&lcét%' 69110} 'aﬁ’cper?l{anghg t}?eg%%g%ién goml%)ance
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wherein the instructions additionally include contraindication and adverse reaction

information pertaining to the packaged pharmaceutical composition.
80. A method for inhibiting ATP hydrolysis, the method comprising contacting
cells expressing Btk with a compound of any one of claims 1 to 60 in an amount

sufficient to detectably decrease the level of ATP hydrolysis in vitro.

81. The method of claim 80 wherein the cells are present in a mammal.
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82. The method of claim 81 wherein the mammal is a human.
83. The method of claim 81 wherein the mammal is chosen from cats and dogs.
84. A method for determining the presence of Btk in a sample, comprising

contacting the sample with a compound of any one of claims 1 to 60 under conditions
that permit detection of Btk activity, detecting a level of Btk activity in the sample,

and therefrom determining the presence or absence of Btk in the sample.
85. A method for inhibiting B-cell activity comprising contacting cells expressing
Btk with at least one chemical entity, of any one of claims 1 to 60, in an amount

sufficient to detectably decrease B-cell activity in vitro.

86. Use of a compound or composition of any preceding claim in the manufacture

of a medicament for the treatment of a disease responsive to inhibition of Btk activity.

87. Use of claim 86 for the treatment of cancer.

88. Use of claim 86 for the treatment of autoimmune diseases, inflammatory

diseases, acute inflammatory reactions or allergic disorders.

89. A compound or composition of any preceding claim for treating a disease

responsive to inhibition of Btk activity.
90. Use of a compound or composition of any preceding claim in the

manufacture of a medicament for increasing sensitivity of cancer cells to

chemotherapy in a patient undergoing chemotherapy.
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