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[0005] Evidence for the role of Btk in 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 are also resistant
to developing collagen-induced arthritis and are less susceptible to Staphylococcus-

induced arthritis.
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[0009] In addition, Btk has been reported to play a role in controlling B-cell

survival in certain B-cell cancers. For example, Btk has been shown to be important
for the survival of BCR-Abl-positive B-cell acute lymphoblastic leukemia cells. Thus
inhibition of Btk activity can be useful for the treatment of B-cell lymphoma and

leukemia.

[0010] Modulators of kinase activity which may generally be described as
imidazo[1,2-a]pyrazinylamines are provided herein.

[0011] Provided is at least one chemical entity chosen from compounds of
Formula 1:
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wherein * indicates the point of attachment to the group —L-G and the broken‘
bond indicates the point of attachment to the amino group; and wherein
X is chosen from N and CR7; X, is choéen from N and CR7; and X3 is
chosen from N and CR7; wherein no more than one of X, X, and X3
isN ﬁnd wherein Ry is chosen from hydrogen, hydroxy, cyano, halo,
optionally substituted lower alkyl, and optionally substituted lower
alkoxy;
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least one of Ry, R3, and Ry is not hydrogen when A is a covalent bond, G is -
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perfluoroalkyl, C;-Cs perfluoroalkoxy, mono-
(C4-Cs alkyl)amino, di(C;-Cg alkyl)amino, and
amino(C;-Cs alkyl),

heteroaryl, and

substituted heteroaryl chosen from mono-, di-, and tri-
substituted heteroaryl wherein the substituents
are independently chosen from hydroxy, nitro,
cyano, amino, halo, C;-Cs alkyl, C;-C alkoxy,
(C1-Cs alkyloxy)C;-Cs alkoxy, C1-Cs
perfluoroalkyl, C;-Cs perfluoroalkoxy, mono-
(C1-Cs alkyl)amino, di(C,-Cs alkyl)amino, and
amino(C,-Cs alkyl);

A is chosen from a covalent bond and -(CH=CH)-;

Rs is chosen from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl and optionally substituted
heteroaryl; and

R 1is chosen from hydrogen, optionally substituted alkyl, cycloalkyl, and
heterocycloalkyl.
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[0016] Also provided is a method for increasing sensitivity of cancer cells to

—~

chemotherapy, comprising administering to a patient undergoing chemotherapy with a
chemotherapeutic agent an amount of at least one chemical entity described hereiﬁ,
sufficient to increase the sensitivity of cancer cells to the chemotherapeutic agent.
[0017] Also provided is a method of reducing medication error and enhancing
therapeutic compliance of a patient being treated for a disease responsive to inhibition
of Btk activity, the method comprising providing a packaged pharmaceutical
preparation described herein wherein the instructions additionally include
contraindication and adverse reaction information pertaining to the packaged
pharmaceutical composition.

- [0018] Also provided is a method for inhibiting ATP hydrolysis, the method
comprising contacting cells expressing Btk with at least one chemical entity described
herein in an amount sufficient to detectably decrease the level of ATP hydrolysis in
vitro.

[0019] Also provided is a method for determining the presence of Btk in a

sample, comprising contacting the sample with at least one chemical entity described
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[0026] By “optional” or “optionally” is meant that the subsequently described

event or circumstance may or may not occur, and that the description includes
instances where the event or circumstance occurs and instances in which it does not.
For example, “optionally substituted alkyl” encompasses both “alkyl” and
“substituted alkyl” as defined below. It will be understood by those skilled in the art,
with respect to any group containing one or more substituents, that such groups are
not intended to introduce any substitution or substitution patterns that are sterically

impractical, synthetically non-feasible and/or inherently unstable.
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may not occur, and that the descrlptlon I ncl udes

Fomngempie Sowlal eerpdicaveneovsient bord ansk Gralkylerecis esneihyiene
gxlpﬂg,[ : onaS 'Jﬂ{ﬁé@ﬁ‘{é I{anl%eﬁ ?fﬁc nuﬁl%rer gf(d%%)cl stlﬁamed all

enconpasses
géamhdtnit 1soﬁmads havingoihibt duited oﬁbakbd)ns Aasimeaided ﬁﬂb@ﬁio@VMpaMed
WI| be under st ood bythqse skllledln th
B BFAIRIC:a RYLY, grlé@g?aebfﬁtnaq Risrbaiyd SS?'bHWil ésobu’fyl and t- butyl;

" tl
I?H?f‘ e b i B B S S
havhiag oz to fewecarloadsl y i npractical, synthetically
f easi pl d/ or inherentl nsta I 8 .
(3885, G234 B uilorson Ao Aot et Boanp pod og spet-chain ally
5%%5 $ERastlondlcabbn ChdbA dBMsle BHAND a&%a%h@réﬂwaﬂ&f one

i cat ed nunber of carbon atons, usudally from1
hycbfog@l aemifoym atsmgiﬁ cafrbnn assmmoblagartent aliser:. CEhrehgroummeyrbe in

B e Qe s oRE iR R ce BB  pleaGeny groves

inch@8) tut o Kot kiAo aettm@l pEé‘fi’mes Q8clPis prabhyén- pups

i ncl ude met hyl , eth Propy , isopropyl, n-bufyl,
Ppcl-pryil, prppTZtetb i(ally) prop-2-en-2-yl, cyc oprop 1 en-1-yl;

cycloprop-2-en-1-yl; butenyls such as but-1-en-1-yl, but-1-en-2-yl,
2-methyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-9n-1-y1, but-2-en-2-yl,
buta-1,3-dien-1-yl, buta-1,3-dien-2-yl, cycloblit-l-en-l-yl, cyclobut-1-en-3-yl,
cyclobuta-1,3-dien-1-yl; and the like. In certain embodiments, an alkenyl group has
from 2 to 20 carbon atoms and in other embodiments, from 2 to 6 carbon atoms.
[0029] “Alkynyl” refers to an unsaturated branched or straight-chain alkyl
group having at least one carbon-carbon triple bond derived by the removal of one
hydrogen atom from a single carbon atom of a parent alkyne. Typical alkynyl groups
include, but are not limited to, ethynyl; propynyls such as prop-1-yn-1-yl,
prop-2-yn-1-yl; butynyls such as but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl; and the



pentyl, 2-pentyl, isopentyl, neopentyl, hexyl,

2- hexyl, 3-hexyl, 3-nethylpentyl, and the |ike.
w@\doghsiel i s anot her subset of al kyl, referri npCT/0S100%040730

same residues as al kyl, but having two points of

attachnment. Al kylene groups will usually have from 2

to 20 carbon atons, for exanple 2 to 8 carbon atons,

lik¢ICh c@ftaiirenibodirhent§ anatitynyl gooprhas Fan 2ar 20phihonG@oms and in
al kyl eng |nd|cates %vﬁgﬁelent bond and Cl1 al kyl ene is
oRehERPRATRAYS, FmBddO P$-kyl residue having a

[@Bﬁfﬂsf | ¢ RSP 11’1‘(&52&%%6113%8@1%9 carBbdycli %ﬂgeﬁé'uhl‘fy havmg

I sofrer s havi ng t'hat nunmber of carbons are |nten ed
from Ftochripaesbol) atotsuhe fiog nmyd:rq:ﬂa‘el;ratécbqr dve ans onnwm

caonsbos ferihic herdsr Exaamplbe of riplo Af s Mcluds iilopropy,

cl1dbtyl, &y%ﬁ(g;eﬁtgﬂ (byé‘iogé’ﬁtelg)ﬂ OdiRRoheRAY driyR Mk éhyl, Gl Fwell as

car bons refers to an unsat urat ed
blbd@dmé@agﬁd %tumtp@ nng errarpﬁ smhqslnortgmm@ havr ng at
t one car n-,.carbon. do
[d0§ val 0}3 12(0}% yla %eéagharhulﬁ% %ro%}) of tglg 1rh g(f gectJ ﬁé beﬁ of carbon

atofremxtadhed tRBLENEN 8k yeRA®ridgh Suchiragipr emnlhe thétho £y, letiky,
the cis or trans conformati on about the doubl e

PISBARY> swwweabu@rxﬂﬁ@y‘rbumufﬁst-bw’tw DRIEOX3p GtPeREBOFbt

1s%#%165;§ﬂ cﬂdfn{%?(p oxy, g %y,yfh%%s)y??reﬁ{ﬂ&njmﬁf and e like.

pr op=
Allitox-g2o163 evrﬂll)ubuallw}mlve ;ﬁrronpl ko € parbeiy htoms attached through the
cycl oprop 2-en-1-yl; butenyls such as but-l-en-|-y

¢

O¥Ygen brigge. z‘Iwwerzllwér {atets .te@lkory STOHDS having ongjgy orzm@fhons

but I
[dé)SZa s %ﬁ@ ;hnf/ll di- ag{?ﬂlcat?wxg&él ot §é(ﬂlPasses a group of the formula

—@C)FEO)NR&Rb Iwhelw-Ra and, Rbcaye: imibpm‘rdbn‘rb)nehbsyﬂ from hydro gen and alkyl
I ta-1,3-dien-1-vyl; d the | |
SO e TP et ) PP g oS % Ry 61 B Bspgho
hﬁﬁ@gﬁland in other enbodi nents, from2 to 6 carbon

atons. [0029] "A kynyl refers to an unsaturated
[6983hched By “sliylinights mbait an alkiyl group o ths indivatad) mamber of

t b i pl e bond d d by th
B bbaPR SRR A al R0 SR rom ) ot our bon
[(msarn of a“ﬂ@gﬂ’efﬁfe@téﬂﬁféegro%ghﬂ‘@l) (a(Usy rqwClcgrﬂeﬂpe(O) (aryl)-
ud

i nc but” are not linmite et hynyl ; propynyls

CL: h(haﬁr%rﬂprﬂ({))y And (heferocyislagfkyD-Ge)1,-Whereip dlas grpiie is

e L e AP A L TR

cysdsdliedlnarelyheioae] snd Ieeradsicioalityl gieaidfdebiatbell oy Aey120
carbon atons and in_ other enbodinents, from3 to 6
goaphbavedhemgicated number of carbon atoms, with the carbon of the keto group
being included in the numbered carbon atoms. For example a C; acyl group is an
acetyl group having the formula CH3(C=0)-.
[0035] By “alkoxycarbonyl” is meant an ester group of the formula
(alkoxy)(C=0)- attached through the carbonyl carbon wherein the alkoxy group has
the indicated number of carbon atoms. Thus a C;-Cesalkoxycarbonyl group is an
alkoxy group having from 1 to 6 carbon atoms attached through its oxygen to a
carbonyl linker.

[0036] By “amino” is meant the group -NHo.
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[0030] "Cycloalkyl" indicates a non-aromatic
carbocyclic ring, usually having from3 to 7 ring
w@200boss1at ons. The ring may be saturated or haRET/OS®08040730
nore carbon-carbon doubl e bonds. Exanpl es of
cycl oal kyl groups include cycl opropyl, cyclobutyl,
cycl opentyl, cycl opentenyl, cycl ohexyl, and
[003@] ohe x e HMonoa@ldmﬁlr(hlkals)arnmoi dg@dnlmssbscsagmdawmdrtatiw

el a3, Ve e S L BPine oo dmes v fison

indli AR nun?JeE 8£ 82801t AbAYYI |Ihé‘f301%b!ﬂa&fhc%bﬁgﬁ tedifRy13Sind g-}bup
exanpl e, nethoxy, ethoxy ropoxY isoprop OXY
u

ispnghe mtgpge@eExznnples(yf mpm—tand wi-ebkylanyap gepups include ethylamino,

X ento neopent oxy, hexoxy, -
d%ﬁ?@%@éﬁ? %“%%&%’SYE/)P“)@Y Wl pent oxy, and the }ike.
[0BBBPXY gr BMpgoVard dll(slufsll)darnmbants?l”fdh@mlﬁasfsés K0RG BE -

atons attached through the oxygen bridge. "Lower

(aflpybsgjno ﬁ%@f@%@dtabo%ﬁ kaéé@? t@%@lﬂsg ga¥P-ng one to four

ons @gg Y
“@%2 rrpasseé, a gr 2’?lst Fa rru{n% ér&?&%?%%%ﬁ eFe P
h&Rangthd anhczaedanmmblaﬂﬂ radohd. ySiatinglefhidrorydiydr @g@myditm group
: ugél gﬁ%ﬁps of the indicated nunber of carbon atons,
h@f PABRGPh&O"Ra and Rb are not both hydrogen [0033]
[084o] al Kyl Thé Qormi GnifRRAR bR LA to U ﬁfCé) v%here
ached throdgh a

[ nd| cated nunber of carbon atons at
sul fBF lstlrhloshgefmrpﬂﬂ&p}loﬂa&bwhbstrtﬂbé(h (Iecallt)ﬂ,eommnaﬂﬂbswbstituted

et PR sEpetied B oy o1 bal kyl) - (O
wher RF 1 i eHA QN hésen%n@ﬁ érParId'”tﬁ)éB m‘%lz;néuosmu Gt ure

t hrough thé carbony functlonaltya rern alkyl,
Ceyalabat;loyl , aryl, heteroaryl and het erocycl oal kyI are

2 B S RSO Sk e oS T BRAS B S
oﬁ[di’ﬂdﬂy s@%hﬂﬂed 51Gb deﬁgmb&e& Hﬁro%&%@ﬁtﬁﬁim?gaﬁéi’éfﬂcﬁtl 1 which

For “exanple a C2 acyl group iS an acetyl group having
optmafly) mﬂudas CiaB 2 @ddtional[le@BG 0By seledtébirgmad A6, mpnld'S inghe

an ester group of the fornula (alkoxy)(C=O) -
hegerf’ %agkﬁﬁ%gh the carbonyl carbon wherein the

al kowlerdeasPsubagtutdd oﬂqﬁi@h &Qieﬂﬁ?’@@ésuﬁfte@@[tﬁ @He or more
atons. Thus a Cl- C6al koxycar bonyl group is an al koxy

supsdiupnth siengndendyrdeated BomdrHonalkylomyldietesatrgld t hr ough
aljxeé‘h { 4%%(3}11 grlgtﬁl%ar)ﬁlzé?&ne}ﬂ(yﬂ,qull-@z;rhalcga?lgﬁ-, - %1—C4 a[l.ﬁyrf,o s
-0C;-C; alkylphenyl, -C;-C4 alkyl-OH, -OC;-C,4 haloalkyl, halo, -OH, -NH,,

-Cy-C4 alkyl-NH,, -N(C;1-C4 alkyl)(Cy-Cy alkyl), -NH(C,;-C, alkyl),

-N(C1-C4 alkyl)(C;-Cy alkylphenyl), -NH(C;-C, alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl, heterocycloalkyl, or heteroaryl), -CO,H,

-C(0)OC;-C; alkyl, -CON(C;-C4 alkyl)(Cy-C4 alkyl), -CONH(C;-Cy alkyl), -CONH,,
-NHC(0)(C1-C; alkyl), -NHC(O)(phenyl), -N(C-C4 alkyl)C(O)(C;-Cy alkyl),
-N(C;-C4 alkyl)C(O)(phenyl), -C(0)C;-C, alkyl, -C(O)C1-C4 phenyl,

-C(0)C1-C4 haloalkyl, -OC(O)Ci-Cy4 alkyl, -SO5(C;-C; alkyl), -SOx(phenyl), -
SO,(C;-C4 haloalkyl), -SO,NH,, -SO,NH(C;-C, alkyl), -SO,NH(phenyl), -
NHSO,(C1-Cy alkyl), -NHSO;(phenyl), and -NHSO,(C;-C,4 haloalkyl).
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10 WD 2006/ 053121 PCT/ US2005/ 040730 [0037] "Mono- and
i -(al kyl)am no" enconpasses secondary and tertiary

w@bkdoglsHei no groups, wherein the al kyl groups BCEUSE05/040730

defi ned above and have the indicated nunber of carbon

atons. The point of attachnment of the al kyl am no group

is on the nitrogen. Exanples of nono- and
0041l Kyl athiyd’ gicompassesicl ude et hyl ami no,

di met hyl am no and met hy| - propyl -am no. [ 0038 Mono-

and ¢t adA-mgmpgred °R¥H)i1° BRI 0 rﬁﬁ%’ﬂplea%’ﬁ:’]”

(al kyi, f -

or oV S%Eteﬂﬁﬁrﬁéﬁﬁ? ARt PRER S0y ﬁﬁéa%dn%m@ for

group | i nksthptle) naphthalkyd, ng:tama,pandhatvalmgamme i ndi cat ed

nunber of carbons m drox | " .is .

ny i eyt SR TeRISRRPTED FhPhsh Ry Fgeb DS Bd spenatc, or

term "am poeaNbIRwtener efers to the group - CONRbRe,

where Rb is chosen fromH, optionally substituted
F@lex@aipld, Ryl 1n0hples bnand @frrmﬂ@tthqaﬂmﬁyclma}bmaamdngs fused to a

d he
s eRbete YR HbL gt i dbghe BB Gk Panakyypine
ccﬁﬁkﬁﬁﬂngtltﬂreﬂore ﬁéte%t@hm{osexpfmﬁm anhnR 9. Ak RuEPAREd) Bicyclic
with the nitrogen to which they are bound, form an
n@gﬁysgmg whereintoaty enp @dhsringsis 72 cabeprdlisgromatic ring, the point of
ol SR M OELLRREL IR G BN

radicaly, foﬁmﬂ fForh Bubdtieuted Béreene Yaivadl dgydndhanigg tmflﬁéeevaﬁafdas at
substituted group, is independently substituted with

riggalogs arﬁ)ménedsqsi@lgbﬁttf@réﬁ phenyiene sedierdmt Byvaleat wdicals dorigad
NP R AR i iy emova

ofaddeyiydro geﬁﬂbnfﬁ‘oml thy barhemytom wiill tKedfrael \kaj{éncéJate nailel-bp4
| oal kyl,, Cl-c4
& ridehe w@q 1519(@9&6 aplngﬁpfndm&mflae& aéwgwe)g a naphthyl
Pﬁ%ﬂl%o%oﬂi of fbe e i K R BE Hé(ﬂ})thyhdléﬁg CAtyhowever, does

| phenyl), cyano, nitro, oxo (as a substitutent
ndt @nCQISIK&‘dS@) at &ydrlap hleale)r wey wlfd;diem grylosepasttey dafiydd helow.

- COPH, ®) (I:l- Cl- | kyl 1- C4
gy {1 DY TRl g Mg jagis Rl byfpepbiigato
ar@hlléﬁb hng, th&"fgs@hhg i sk stem-iNa&Hdroeh1, ok Mty s @efifdd Kedein.
[0042]y The term “aryloxy” refers to the group -O-aryl.

[0043] The term “halo” includes fluoro, chloro, bromo, and iodo, and the term
“halogen” includes fluorine, chlorine, bromine, and iodine.
[0044] “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-
fluoroethyl.
[0045] “Heteroaryl” encompasses:

5- to 7-membered aromatic, monocyclic rings containing one or more, for

example, from 1 to 4, or in certain embodiments, from 1 to 3,
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-N(C1-C&4 al kyl ) (O (phenyl), -C(OCl-C4 al kyl,

-C(O Cl-A4 phenyl, -C(OCl-A4 haloal kyl, -OC(O C1-C4
W@bkdogh353126502( C1- C4 al kyl ), -S02(phenyl), - SOZ¢CQLULH05/040730

hal oal kyl ), -SQ2NH2, -SO2NH(Cl-C4 al kyl),

- SO2NH( phenyl ), - NHSQ2(Cl-C4 al kyl), -NHSO2(phenyl),

and - NHSQ2( Cl1-C4 hal oal kyl). 11 WD 2006/ 053121

PCT/ US200b¢terb@i@as chiofavfidm NG lahd Spwithpilassestinibg riag dioms

6-nenbere .car boc cI|c aromatic rings, for exanple,

benzene; P%§@1P% 4dng systems wherein at |east one

ri ngbﬂc?clfcaﬁé@é}%’}@mﬂ(ﬁ g@&é}ﬂﬁhin‘g wonb OF moe FPé:@mple, from 1 to
napht hal ene, i ndane, tetralin; and tricyclic ring

syst enms whegrdh gedain Ieaﬂvgdmtm@, fiomgl tos3, @aﬁematqmas thosemttom N,
| uor ene.

f
ol otes 6 20 8 N e e ElasorR beii 3Fiof and iwherein at
fused to RastmethetefodiBAEsOsnE CAOAbIRYtic fihflg Oor a 5-

to 7-nmenbered heterocycl oal kyl ri n(? contarning 1 or
Foropxempls, betsaartdnendesend-fio amlwb@e baterogycleadkyls gromatic ring

AsHREth 5 b3 Sierel ORI TR HNSL BRI ALY B0F08) 08

blayctlﬁﬂ’[mﬁiryhﬁiyg bﬁ;t@ﬁs \t/hﬁemamdbomecdl ﬂt?e ﬁngudminf tfind driethrfiore
t he ot her n Bi val e icals forne rom
h%*@PB%*PFT{SuYhéd’OHg 3 éﬁ@%a@m pay ?9 alseIthspring,y Phgn tipstotal gamber of
h
S 44 ENGGRs B theefio R B T AP nfRBldrid e ot agjacent
ta,nn'e\aabﬂaat Ipcdeytamcﬁml:mdh;lehtsg ¢la fotah nnamtieroat] SSarh© snnsinehke

hORYh Exeiis B RO IEAT 3ol B oo ot Oy MGG

and O A& inltRe hldghafie MeteRicybRgs FRHGE RORAI "@xa&ﬁﬂlé’@éfqﬁkroaryl
radical, e.g., a naphthyl group with two points of

grqupsishivdabut eretrent ﬂn@utqdatp,r(amlyummcpbﬁomm hrﬂmsmeutxon

e piPye CERRER. P R Ko Tb B vraging 24

pRAmITRLye, g%pﬁﬁmhylczestwdhﬁylr D AdnidSofiHple SoaAoling,

het erocycl oal kyl ~aromatic ring, the resuftlng ring

osysteh hpualude i argivl, s bk
s T R ALB o

p)&lﬂ)lylg)ﬁkﬂl 5,6/7B-tdn@hjdrbi¥oqiiinelineg Bivaledthdiedls dédivearfidig,
orine, brom ne, and iodine. [0044] "Hal oal kyl"

umﬁ%lﬁlatéxe@éoaavkrwwa@ veope ﬁ@aesaf@é\;@ "HAVP Y ET Gyl @fp@m hydeagen

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,
cycloalkyl, or heterocycloalkyl, as defined herein |

[0046] Substituted heteroaryl also includes ring systems substituted with one
or more oxide (-O7) substituents, such as pyridinyl N-oxides.

[0047] In the term “heteroaralkyl,” heteroaryl and alkyl are as defined herein,
and the point of attachment is on the alkyl group. This term encompasses, but is not
limited to, pyridylmethyl, thiophenylmethyl, and (pyrrolyl)1-ethyl.

[0048] By “heterocycloalkyl” is meant a single, non-aromatic ring, usually

with 3 to 7 ring atoms, containing at least 2 carbon atoms in addition to 1-3
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nunber of carbon atons, substituted with 1 or nore

hal ogen atons, up to the rmaxi num all owabl e nunber of
whadoepszat ons. Exanpl es of hal oal kyl i ncl ude, POTIUS2085/€40730

not limted to, trifluoronethyl, difluoronethyl,

2-fluoroethyl, and penta- fluoroethyl. [0045]

"Heteroaryl" enconpasses:. 5- to 7-nenbered aronati c,
heteroatoysl independegslyselettad fiongopen,oulfomaad nfteigen, e angl &,

froml to 4, or in certai odrmnts froml to 3,
coppbipghions GepEag ot besrpegzgée/ BIF69/56 DoiFiRALBR Dipting fnay be
sabaRE %rh orqxaoréegrbal-cmbbﬁ dbiSle "b%ﬁ@é rslﬂtgu@he&r@éﬁmalkyl

el ng car bicyclic heterocycloal kyl rings
groopd mpmda,gfoo meample (esmambiered feora i lekage position ®s1gn¢d puiority
cer ai n.enba ts, from1.t het er,
1), LaS B RO A doran &Sy SRRrR e Py, 4
plgbfams aR@b¥UpipazRf RIdEHHUNAYEBust are kRS SbntaM Elated including 2-

eteroatomi s present in an aromatic ri ng
meyheph, andeét @pmélroynylu (n@mb@reé Wélelsﬂn th@ oxya@ntb @ﬁssegned priority 1).

SL?D EHREN SRR Thi ooy et SRy R oRgpr more
f:lm) brisgide (-AD) ﬁ)}b@ﬂltuéntb el wlyéndmylm@mbemmhbﬁﬁﬁw-
one of the rings contains one or nore

o8 dr o7t biomOROBBF A 1-ARRUHAIROTRRGITEE at ei t her
he%ygr OV\Ih enHétQI%cg%Qi{%ﬁ gi[g’%fi’ﬁd% bﬁﬁﬁ? ng% ?%ﬁéfﬁs fedehEone

aryl " group exc ose he ons are no
navhrearrit ringpusnaiky aitht3he 7. ridgatems tentaire tdstecdrSon dtbms in
ot al d O.,atons_in the heteroaryl group
af oo nﬁ@temaqmw erendenthyelectefiegm reyacy, sug 6 apgpirozen,
ad WIPE! coibirati A @o&pﬁ&ﬁgﬁt e&t%ﬁ? ﬁ{h‘é'f&fe &n? BRI QNS Bnd the
IS not nore than 1. es of heterodry gr oups
othercting) @sudblytwidlt 8 tandting laturrtsedpiiqnally asntamst €Y lealerbtonm t he

S PR R TR e et
[0356]' pyri Kk @bdiherein, %Mﬁ'ldtf&ld kéﬁlls to Zcﬁm{g\éﬁﬁkﬁﬂab@%ltwlty asa
4-i m dazolinyl, i soxazol i n oxazol inyl,

dltem“c alzmldirﬂf;/tl resmhﬁddﬂb&mesmb o%/ canpainds 9f Fornila hyielative to the

hen ran benzof u
o5 3 SR I e B pf SR b, NG sprnes ppy g g fmorease
inGetiniey by HecredRY frBdddivitl, anditflay be due to the direct interaction of the
5,6, 7,8-tetrahydroi soqui noline. Bivalent radicals

copenquid Vil Bekinase, vr lento theinieragtion oftheiearapayndivgteone or
mg?e'@ﬁerefgaofsr{hat iy Itu.rn QYfeétWa\éQ lactgfltyp For Q)\(gﬁﬁg,etﬂe presence of the

compound may, for example, increase or decrease kinase activity by directly binding
to the kinase, by causing (directly or indirectly) another factor to increase or decrease
the kinase activity, or by (directly or indirectly) increasing or decreasing the amount
of kinase present in the cell or organism.

[0051] The term “sulfanyl” includes the groups: -S-( optionally substituted
(Ci-Ce)alkyl), -S-(optionally substituted aryl), -S-(optionally substituted heteroaryl),
and -S-(optionally substituted heterocycloalkyl). Hence, sulfanyl includes the group
C;-Cg alkylsulfanyl.

[0052] The term “sulfinyl” includes the groups: -S(O)-(optionally substituted
(Ci-Ce)alkyl), -S(O)-optionally substituted aryl), -S(O)-optionally substituted
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atomfromthe atomw th the free val ence are nanmed by
adding "-idene" to the nane of the correspondi ng
wariogasant radical, e.g., a pyridyl group w thPECTNOS2005/040730
points of attachment is a pyridylidene. Heteroaryl
does not enconpass or overlap with aryl, cycloal kyl,
or heterocycl oal kyl, as defined herein [0046]
hebet syl ) Lﬂ(@d—(di}ﬁioﬁhﬁbjﬂEuﬂstlaitﬂbhdtﬁﬁbydiﬁ%k}ﬂ) agd s§(€X)&optionally
substltuted with one or nore oxide (-0) substituents,
subgldicdmHYk di nyl N-oxi des. [0047] In the t erm
eroar ke | ed
[0035] T‘ﬂé‘éébﬁ sﬁf&n I"iﬁ?ﬁﬁh?t acﬁ?d ﬁéf % on@)?tlgﬁzﬁ}yn

her ein, and he al'kyl

S@Bﬁ’wthd @m@)aﬂlﬁﬂm&(@bﬂpﬂ@ﬂﬁy subwtituted anyb)s S(Drz)’m}ttmlhaﬂp,

yl met

‘%ﬁ?@lﬁ@%ﬁemaﬁ%ﬁb 3[(5%%]&@;?‘%%@1 g@?@%‘&?%ﬂ) is
m?&cgﬁ1oﬁhlﬁg§lﬁstlﬁ% AR S?ﬁ){)'o@ﬁonél%bétﬁute&ﬂa}ﬁogy)t 0

atons, contai ni ng east carbon atorns in
-S{Od)-optonallypsubsttutesl h@r@ﬂ&bﬂ@}é 33@n)-LPriougboodsmtd3 0

R e T Oger gl LE s nar ) ons

[00S4pr i Si myh@{enhe@msuaﬁ&i”oﬁs 1ide@ hERIE dRaRGthRLAST ARldR More
The ring be saturated or have one or nore

hyshe gana onah igneig [atonh ongroup Suicplabedwil e eplsetien Bemitdhe

-ngr oﬁegg%éu&g lg%%?dedftﬁzgt 1 (én%teﬁ%?or? y Hpr%iaef qilfe{lge{ns tnp? excleeded

I on assi gne
Whet alsibdigaank iscixayi.c., 203 ﬂ@m&mkcb génm yh theZ&q&n pﬁerneglabed
i peridyl, 4- pi erdl and 2, 5-piperzin
C%\Bﬁﬁ@pmwﬁ su w&s amd@rma@éblemr@@ﬁﬁmaw@& ni(shtf SUeh ng 2-
d%lﬂﬁ?(lﬂs Y1t 3R B %ﬁﬁ%%dswl séiﬂi"ggﬁb il 1ﬂ¥@ﬁﬁéﬁhﬁe§ hg stable
gen 1S assi gne prrorit LS
cdm;t(ﬁmdmy slablelskyittued is mdant:ﬂoud@g/ i cmgpcmgnﬁtt@tns sufﬁ01ently robust

oisfégé% tslofs OB ragioT SE rADaBR deination 45 an dgent
1§§%dsf‘?ﬁ{acﬁ\?}al A%lige Untes %@he&wfs@ 'sgei'&méah AtstiMlen@6k named

, I OXO0- I ONo phollny [ 004 Hét erocycl oal kyl ™"
indd the corecdtmndimse. bFQrmhmpleg it m.gtodgpsnadmstqmﬂé]m iwheone

(SRR € el s 5 PRsiue Kbl i ol Blachnbdl o s
s,lﬂﬁﬁﬁe&ﬁb ABcIrO SIERGIE 8! the m}«pﬁdrﬁ&a from oxygen,
sul fur, and nitrogen, as we as conbi nati ons

[Qﬂﬁgbru Si n@hﬁtenne‘émbstdnbd orlkyheyéeloallylo pnd, hetaresyodaabms, and
{ t 3 A
oroarls: abkrden et SNl Rt hB R Seroao,

a@ﬁ'h@ﬁé&&@cfoﬁmﬁl Quy ﬁ@t@roaﬁyl hfHefein @ﬂ@loﬂhbfef(glﬁfh a%l'i@ tb$ for
not -aromatic. [0050] As used herein, "nodul ation”

exastde. 3i0tte SAhrdiasyeatoms RiaTaRlacec) a/mb;tlfagntandependently 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, -NRPR®, halo, cyano, nitro, oxo (as a substitutent for cycloalkyl,
heterocycloalkyl, and heteroaryl), -COR®, -CO,R?, -CONRR®, -OCOR?, -OCO,R?,
-OCONR’R’, -NR°COR”, -NR°CO,R?, -NR°CONRR’, -CO,R", -CONRR’,
-NR°COR?®, -SOR?, -SO;R?, -SO;NR'R’, and -NR°SO,R?,
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direct or indirect response to the presence of
conpounds of Fornula 1, relative to the activity of

W b@oksniase in the absence of the conmpound. TheCTOS299%040730
may be an increase in activity or a decrease in
activity, and may be due to the direct interaction of
the conmpound with the kinase, or due to the
i nt enhete Rinis ohosteh érommmmmaﬂy WilistituwsteCRCs alipl, eptidadly
factorslﬁhat n turn affect kinase activit

F
subsHpdeR ?Iwé Ipfiendhcmbgituicd @lkmahﬁaﬂwlw?gstmgé aryl, and

@ﬁﬂﬁ“ decrease kinase activity by
[ rec%l y éﬁﬁé@ro?{}’lt he ki nase, by causing (directly

or i RBhsnﬂmbéryﬁromrﬂ),tdpabnél@cmbstlthmdicn@6%18}6 eptictielty agsetuted
t he kinagse actjvit or by (directly or indirectly)

aryhepd 9Bi ”(Yrsuaﬁttﬂéﬁ@ﬁ@aﬂﬂeané]ﬁount of ki nase present

 ncl BasaropsMo Rt ARk on Sytbbed 1R ST Y B
C{-ChaB8)L;adrkyl ), - S—(optl onal |y subst [ t ut ed aryl),
-S-(opti onal lcit substi tuted heteroar

- S- ( Bptidhhapnd the pizegen tq @faméh@weﬁmﬁﬂkfyny an gpienally
Cl- C6 al kyl sul fanyl .
%g%ﬁ%@h@@é%ﬁw& ncl udes thg ar oupsy
- S( CO))vhémmach) leﬂilldrlﬁlly gﬂﬁtltdtck& %dup (sl(iilnsﬁﬁ)tlalhtkdl by lindepenld?ntly
opti ona substituted ar opti ona
S%hﬁé%dﬂgkt% 1 O Nhgsep s /aéseqzzwomil@sm&s&mm bglependently
t
L OGRSy Y hvk Rk QR ill BRI Bheraryt GroCaafiot
Cafls holoalklyBOSAT:-Thelkyk F®C1 -y hfkyiphletiyli ;(M@plﬂkylt(hﬁ

g‘éﬁ(gzis‘a%'%’gﬁgah"( 3%% % t%f@dﬁg}"yﬁi ﬁigg? %{) M@iyl)

Sugst@! kgl MCﬁmawl)kcl-c%ﬂé%hé%mo Nﬂ?gi X, alkyl enyl)

tituted het erocycl oal ptlon
cyanbstifrouexed(as b kabsjifutent Sp103p h@bctyil dweﬂtwqyckxabcsd ot hbierbaryl)

RALEIONGs ARIERNTEG: MR Okl copgcc-cu o,

-CENEY aqsa-ut(yj)g@ly():4 al&fg, I@((Q@)th@ﬂ}lb onal Iy substituted
am no) lﬁgkc e term"substituted", as used herein,
(Q)lﬂlo%alb}'l) nN(@rCh%VB@é(ﬁ)iplmyt)héE(O)Cl-Q alkyl,

(ﬁéé?r?tﬁ?gﬁ [ n’dl E ?é g%ﬁ%i,{ﬁbr ov(: eél'%“wufyl’t %QS Fél? ﬁ{,b, -
SOgphgtydl, SOACOATL, hatoalkyB) S@NenpstzNH(@ti Gpatiggded
V\hen a substituent is oxo (i.e =0) then 2 hydrogens

S NHBheyOiFe Oppt acdD, T@%‘ﬁ@z@b@ﬂﬁdh@ﬂéf
_I\gifq@%}(btl_l@qltaﬁ,am or variables are permssible only if
suc

[0056] The term “substituted acyl” refers to the groups (substituted alkyl)-
C(0)-; (substituted cycloalkyl)-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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conmbi nations result in stable conpounds or useful

synthetic internedi ates. A stable conpound or stable
w@Reoeosee i s neant to inply a conpound that iBCT/US2005/040730

sufficiently robust to survive isolation froma

reaction m xture, and subsequent fornul ation as an

agent having at l|least practical utility. Unless

ot herRf, SERY POET{-CealkyhObed. &.| tiethlyfenadioxpASR®, duahidirtehe
core structure. For exanple, it is to be understood

geapadingybpreir @}ecﬁréwwrf Jhl g@ymdi@ hydzqagsas s replpesedsyigh @ lower-

h t b O bHc b
aﬁtggérto ué uen t’o afohE?angr 1é&fsot ?:E(é n% |(fr:1 Hg R al P}ﬁOR’
-POOLRY rocb@ﬂ@ﬁf chwbm@@m i-NRFEONRARKY-CO,R®,

cl gal k het er ocycl oal klyl and__ het eroaryl,
QéNBsE O%R&QRSGS@BDI -SERY, -JOINR &, andefNR Spegpect i vely
to a oG r e 0
het ewgéllreli‘ 1\/\#%lll gﬁﬁ% %pti%nXﬁ FLH) {@Ec &s; gﬁﬁ p%a{llﬂgr
swsﬁmaédeamam toptidnal Bysibsigemrd atkgnsl, ?t@oﬂaﬂmsﬁmﬁut@d/a@l and

substituent independently chosen rom -

opteyrelly egbstitutgd heateropylig. |~ met hyl enedi oxy-), - SRb,
guani{dLsncefl’o's1 ! I—P opﬁo%fy })glutgtg {Cr‘fmfk)ﬁ c\),%uo%hliy( 1s(ub|st1’cuted

guanldlne rogens-are

agl, cdp opn&lﬁlmB sub@it@ted ﬁytaft@rylnaﬂdr 0, oxo (as a
substitutent for ¥ch oal kyI het er ocycl oal kyl , and

het eRo#ripdgpendentizsho | optiopaii subsi
C_%g%r “NR COR', -NRoozRa - NRCONRbRc, - CO2Rb,
! c, -NRCORb, -SORa, -S02Ra, - SO2NRbRC, and

- NRSR2 a1 R Bnd/¥he A0E8weN WS WRhRRel 4452044073 An ophieiatly
Ra is chosen fromoptionally substitut ed Cl-Cs al kyl,

sustitugasthetsroeyolnallin graw; adenyl , optional Iy substit ut ed

al k L
2L ¥ G RS PR MRS Y I P RELEARLAS
suRtitudetiak itly oseibisthoitell §L&>(d aCbn&awal (kmhreeoﬁﬂats@lnahth yhdependently
substituted aryl, and optional substituted
sqltatet Boms ol IRYb Neionda Ol Hobe hErRIL-C.- Casliy
h n n LS 1 I
X’dhggﬁ%yﬁag?j@& gégﬁlﬂ’ QSC ﬁtbt%gé\{ﬁ {gﬂ t ey‘Pglr{ dmlf ached
-OO1-Qy halodlhkyl, bala) 1GH, N}Qst@ltm ﬂﬁythH@,r g O alkiyi)(Cy-Cy alkyl),

W55t Ak Thebthr-Ch AbkpOraEnaryiphers), Nht, & iy by
cyano, nitro, oxo (as a substitutent for cycloalkyl, heterocycloalkyl, or heteroaryl),
-CO,H, -C(0)OC;-C;4 alkyl, -CON(C;-Cy alkyl)(C;-C4 alkyl), -CONH(C,-Cy alkyl),
-CONH,, -NHC(0)(C-C;4 alkyl), -NHC(O)(phenyl),

-N(C;-C4 alkyl)C(O)(C;-Cy4 alkyl), -N(C;-C4 alkyl)C(O)(phenyl), -C(0)C;-C; alkyl,
-C(0)C;-C4 phenyl, -C(0)C;-C4 haloalkyl, -OC(0O)C,-Cy alkyl, -SO,(Cy-Cy4 alkyl), -
SO,(phenyl), -SO2(C;-C4 haloalkyl), -SO,NH;, -SO,NH(C-C; alkyl),
-SO,NH(phenyl), -NHSO,(C;-C4 alkyl), -NHSO,(phenyl), and

-NHSO,(C;-C4 haloalkyl).

[0057] The term “substituted alkoxy” refers to alkoxy wherein the alkyl
constituent is sﬁbstituted (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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substituted wth one or nore, such as one, two, or

three, substituents independently selected from Cl-C4
wa@bkdoghs3taryl , heteroaryl, aryl-Cl-C4 al kyl -, PCT/US2005/040730

heteroaryl -Cl1-C4 al kyl-, Cl1-C4 hal oal kyl -, -OCl1-C4

al kyl, -OC1-C4 al kyI phenyl, -Cl-C4 al kyl-OH, -OCl-C4

hal oal kyl , halo, -OH, -NH2, -Cl-C4 al kyl-NH2, N(Cl-C4

al ky] ( bcﬂo@]l la)l]ﬁrl)O NeeGlndaryighdaidzy), =S Chnddine,

al ky enyl), -NH(C1l-C4 al kyI phenyl )
guayline, wlmrtm@),ne OX mo@aef the gumdmt: hy@ngelfsmre mpb&ccéwt}ﬂl a lower-

it 1 Sl A0 g POl 26
%a); ﬁ@ilttz lc§4R”aLﬂm¢OONR"R° -CO,R®
t))( en -NCl alkyl)’ O)(ClC4aIkyI5
mqmofl% glmmﬂcm{ cslany’(, pB@1R7 YSON BY,@hd RS R’ o
en
al kg iere Kb it hoseniapiapRpally T BRa 70 Aok e s,
su!}%gg% l('a}’l#]&%l ﬁ%}" s&sﬁ%&ﬁﬁl@}nﬁo;ﬂ ol I\i?—lsugtlt[;lteedn 1, and
omrmdally\hlﬂi@mﬁl@ﬂlﬁﬂermybal kyl). [00561 The term
aFEbS‘§ {stc&t@%}ql ﬁ?o%{ é‘%‘ 3 {]‘t?sé%gp%gp alkyl; o 1011a1 y su%(sjtltuted
t1tut d
ét er %%ﬁ&ﬁg 1h?te(f:ﬁ%érz) su y&):dfﬂlets ult eg °

het eROBndepahdently chfseh fromnhgiregen dndeopgjooally substituted

attaﬁ(yed to the parent structure through the carbonyl
CrlmekybRhl ity and wherein substituted al kyl,

cycl gal o aiihd Pm%%&ﬁfo(’?@éh ,the@nag o NelcBEQ YT Qﬁ‘b}lﬁ/dnally

refer respéctive to a [ oal kyl’, "aryl,

sdbethimed&reydrocyalwlldyégmuppgzd oaI kyI wherein one or nore
such

b onherpgag ?H“é’é‘%‘?jy Bﬁ’s%\“’é P isd ‘tlb%ﬁﬁﬁ%%ﬁ{ﬁ%%%}qg}enﬂy
sﬁo%?e'a \{(f{lpgﬂe érq?nM@ &1@9 4 8r3 144, &Wey%%ggﬁﬁ&ﬂg%ﬁ@pendaﬁly

C2 alkyl)O (e.g., methyl enedi oxy-), -
sedpesatl filbm & -Cuedlay] darple helemeeylnaryh 616 aﬂiyﬂ-eh@ﬁrotanérCr@ alkyl-,

g Bo s BRvE AnCt g et Sisiog
-o@@am@c@& -oFIg\iNON@ERa:l cgn@ﬁbﬁz NWF@?R%D(Q-Q alkyl),
NI Re, alkﬁszRBRQ aml)((NF@(ElmPhWYé} NREC -G lisplpbenyl),
cxRon Ry e i Ry R S ey S etV biee L of Bl
-COSH, e0abjOC sabatkit LCC@N(@{-E!; alk@(C,-C, alkyl), -CONH(C;-Cy alkyl),
-CONHj,, -NHC(0)(C,-C4 alkyl), -NHC(O)(phenyl),

-N(C;-C4 alkyl)C(O)(C;-Cy alkyl), -N(C-C4 alkyl)C(O)(phenyl), -C(0)Cy-C, alkyl,
-C(0O)C;-C4 phenyl, -C(0)C;-Cy4 haloalkyl, -OC(0)C;-C; alkyl, -SO4(C;-Cy alkyl), -
SO,(phenyl), -SO,(C;-C4 haloalkyl), -SO,NH;, -SO.NH(C1-C4 alkyl),
-SO,NH(phenyl), -NHSO,(C;-C4 alkyl), -NHSO,(phenyl), and

-NHSO,(C;-C4 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,OCH3, and residues of glycol ethers such as
polyethyleneglycol, and -O(CH,CH,0)«CHs, where x is an integer of 2-20, such as 2-
10, and for example, 2-5. Another substituted alkoxy group is hydroxyalkoxy or
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optionally substituted heteroaryl; Rb is chosen from

H, optionally substituted Cl1-C6 al kyl, optionally
wGaaisvstiet ed aryl, and optionally substitut edPCT/US2005/040730

heteroaryl; and R is independently chosen from

hydrogen and optionally substituted Cl1-C4 alkyl; or

Ro and R, and the nitrogen to which they are attached,

-0 (TEY), O} wasdly iy an tbsdr of Utiedsihtasiotycl oal ky!

group; and wher € each optional ]y substituted gr
[0058ubst (UhedermosbAbisd emO 7y b it e SRR S ituted

B Bl 0 e S0

caflﬁiql i 9|I m@budélahﬁéz aﬂl? Vl(zlieriéifkl sfi]bd(lydlted rdfers ¢ aitylyslvhdﬁ&m@dae or more
a - 1 al oa -
(S@hkﬁwur@ﬁ@ Ay for exmplealupa@ki) |hYéiqgen GJ‘GPS@HG ??alaasq% P%&F‘E’m
| kyl -N(C1-C4 al kyl Cl-c4
md‘%%'“?snw%h&ﬁ?]&%am iyl ), -N C(l C4 al Eyl 3/()0(1 4
al ky-lR;ﬁ,h-@RPl JO(C XA (aliyA YO (algkyﬂlqﬂns@lﬂlsdd)qu X Y$RI0 guariidine,,

oxo.(as a substituten for C

SRR DR I oG Ohfle SHgsIp? Socrobesgie replaced vith adger-

BB, ﬁ%ﬁ@“ﬁ%ﬁb&‘é S | COMRIRE Ok

_O0BIBE OUGORRYRY, ;NRIGER?, QIREC@RY @@KMQMRM TR |

-0%%1@%9 %&i Fc)é]‘%q%l )g@pl\i%ﬁo CﬁRéé ‘0 Cl- c4

al Kylnere %%( Sapahioslibmaly s%@@titﬂiéefé}{'%alkﬁ%ﬁ%a@

hal oa SSO2NH(CL- 4 al k

subﬁfﬁf&tﬂ(am’eﬁmy bptionaNiAS@RtiGtedCdlk mub i ydptionalHSOR G fubesirayy]) and
and - NHSO2( Cl- C4 hal oaI kkyl). [0057] The term

optignaily s REPddekEd i refers to al koxy wherein the
al kyge g%@g%h'ﬂo&?ﬂf ﬁét?%x?tﬂgﬁﬁﬁshﬂﬁ&gc {C¢8lkyl, optionally slubstltuted

- O (‘subs erein "substitdted al Ky
arjbed sptionatly kystinhet lsiteroanys and m)re (such as up to 5,

for exanple, up to 3) ydr n rrs ar aceq by
a sulelslni@f@ﬁl@dePH}ﬂ é]b‘éﬁ%gﬁ‘?ﬂ fopaﬁ?ﬁli’f“ 1524

eog{kgp%pl PCT/ US2005/ 040730 O?b -Qd-Cc alkyl)oO
net hyl enedi oxy-), -SRb, guani di ne, guani di ne
vvh er R’? sndRfeardrthemitegad tot Wikichy tieeyi até attachytt) fogeas opticnally

replaced with a_| ower- al kyl group, -NRbR, hal o,
substainted hetareqycloalisphgroupendRh, - CONRbR, - OCORD,

where each optionally substituted group is unsubstituted or independently
sﬁbstituted with one or more, such as one, two, or three, substituents independently
selected from Ci-Cy alkyl, aryl, heteroaryl, aryl-C;-C, alkyl-, heteroaryl-C;-C; alkyl-,
C1-C4 haloalkyl-, -OC;-Cy alkyl, -OC;-C, alkylphenyl, -C;-C; alkyl-OH,
-0C;-C4 haloalkyl, halo, -OH, -NH,, -C;-C4 alkyl-NH,, -N(C;-C; alkyl)(C:-C4 alkyl),
-NH(C;-Cy alkyl), -N(C;-C4 alkyl)(C;-C4 alkylphenyl), -NH(C;-C, alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl, heterocycloalkyl, or heteroaryl),
-CO,H, -C(0)OC;-Cy alkyl, -CON(C;-Cy alkyl)(C;-Cy alkyl), -CONH(C;-C4 alkyl),
-CONH,, -NHC(0)(C;-C4 alkyl), -NHC(O)(phenyl),
-N(C;-C4 alkyl)C(O)(C;-C4 alkyl), -N(C;-C4 alkyl)C(O)(phenyl), -C(0)C;-Cq alkyl,
-C(0)C;-C4 phenyl, -C(0)C,;-C; haloalkyl, -OC(0)C;-C, alkyl, -SO(C;-Cy alkyl), -
SO,(phenyl), -SO,(C;-C4 haloalkyl), -SO,NH,, -SO;NH(C;-C4 alkyl),
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- OCO2Ra, - OCONRbR, - NRCORb, -NRCO2Ra, - NRCONRbRC,

-CO2Rb, -CONRbR, -NRcCORb, -SORa, -SQ2Ra, -SO2NRbR,
wW@anwedReSCO2Ra, where Ra is chosen from opti onedT/¥S2005/040730

substituted C1-C6 al kyl, optionally substituted

al kenyl, optionally substituted alkynyl, optionally

R e R B e

-NHBOL((+CihldalkeyDd al kyl , optionally substitut ed aryl,
opti o&gl |y sybstJtut ed heteroaryl; and R

l*?ﬂ%gbpgnde P P GRBSICH P AP FEigE: 0 SRHietOBR OREY [0y NR'R’
wheRH kY ﬂtcﬁgse\ﬁjcflr%rﬁ%dg{)/ﬁg E)%u&;it'atllgghﬁsgl%eﬁb g]é’&g/ sifonalty

nitrogen to
SIdptlhmdadlkyl op.tLdmsﬂy suusawtm;etaam| apéibially gibstitptedangl,

I.T ut
B SRIaE T il ieed BT omipnally mbstited
h&ErodPEl8alk U Ql'koﬁy% ty1 tswinypindt éﬁﬁ%ﬁ &i&)&hé&h&q{ﬁ i chosen
[ ndependentl sel ectfed from Cl- kyl, aryl

fivex: epdenajly substijpntealkgh Oatltmallly sub@lt@p‘d) athbalk}l @tionally

sl ass o nalBiBi it el Ot A S S Ay o

opt&dnally Nbbtitutéelh&tdrod: dwaukfwkoxwﬁ@lm%sﬁhh%/ﬂ a)nﬁ%ﬁ&élyl and
al kyl - NH( C1- K -N(C1-C4 alkg é}
Wém@yl pﬁ@ﬁwt? alkb(H@E!Ofd%ylaWy |hpt¢myplpalky ¥a betematsrla;@fer

T gé Ctl(’ Fﬁéyf %;risltogltksrf] %:e}rl é}#egegér{c%cfo% k}X ﬂﬁeter@&%elwne or
rrﬁ)ké%shch as@ﬁi\i(oG], f@”exainblﬁo)ilf() %3)%4&%%}?}:%0ms EONH4ekd &4 a

Suwléem)l(léwéﬁwr)ﬂychm@ fr@m: al kyl ) C(O) (C1-C4 al kyl ),

o ey R PRI cpel bl SR apeifing,

gadnkdihe whéi@ﬂ( &3k dedn @k oy the, guaniBB(H3espphy are 1§ 8de@Iwida lower-
haI oal kywi{n S@NHz - S2 650111 4 al ky
B, yaalo, er(n@:p, R, kGPIR S @M&h@ﬁ%ﬂ%;

a a
sugst f?ﬁ?@d aﬁl(ox gr ou’p"!‘qﬂisCd %df%e‘@%@ﬁdf%t R,
_C(QNRBW; LNR%(N)R SSORFI-S%RQ;{ S(I)M‘@jeand( DIRC ngq | y

substituted al kox¥r and i ncl udes groups such
_ coHper &g chosap Tiomsontigaallnsubstitted) Cret halkyl, gpimaas

sRRNERIMEDEILHE Gy SRS EAEE Bruorty sybiBls iyl Sna

o@t@allﬁ@ﬁshﬁﬂe&hﬁtﬁbaﬁyut ed al koxy group is hydroxyal koxy
or 1I% is chosen from H, optionally substituted C;-Cs alkyl, optionally substituted

aryl, and optionally substituted heteroaryl; and

R° is independently chosen from hydro gen and optionally substituted
Ci-C; alkyl; or

RP and R®, and the nitrogen 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;-Cy alkyl, aryl, heteroaryl, aryl-C;-C4 alkyl-, heteroaryl-C;-Cy alkyl-,
C1-C4 haloalkyl-, -OCy-C4 alkyl, -OC;-C; alkylphenyl, -C;-C, alkyl-OH,
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WD 2006/ 053121 PCT/ US2005/ 040730 -OCH2(CH2)yOH, where
y is an integer of 1-10, such as 1-4. [0058] The term

w0 suwbmsiteut ed al koxycarbonyl " refers to the greCpUS2005/040730
(substituted alkyl)-OC(O- wherein the group is
attached to the parent structure through the carbonyl
functionality and wherein substituted refers to al kyl

-@ﬂe{g ihaloalkgl, BalolOE, -NIB4 c0;-a$ autpl -NBI, 5-N(CC X8 mpCe C, dikyl),
3) hydrogen atons are replaced by a substituent

NHé‘ép@m k] W(Ermss afyiX s aﬂe%(lphe -NH{CcE4 @lkylphenyl),
8&1 o£§ ada suﬂﬁftﬁ’t&t%?%?&%kg%l l%ﬁ:t]e? clc%ﬁ%n cq'ﬂ%?eroaryl)

ere n one or uani

(D%gg %@‘E@O?T -€,4 akyl, aCQN(?l-(h alikiyl)0UpC, %%JCWC%@ %4 alkyl),
C Q, nLer
%H%NH& ﬁf@i@oﬁﬂé‘?@h&%ﬁa - NRcCO2Ra,

SRR P SUESR, T P
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therwﬂpmdmgl aning gtoap tvﬁth ffcsrmxaﬁﬁ}ﬂyc&b ot peramlé or m-
1Qet eroar aryl C C4 al k}é het eroaryl -Cl-
Plrapr«‘roxy @1&@@0 nspﬁlon tliedio the a lri;f@mﬂlamﬂheﬁdchon

-OCl- 4 hal oal kyl, hal

Cé}lﬁmwyhy&gq&%lg W N( C1- C4 alak)?la)(%lll a
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whelteqteoRf/ %@R Wlhde&hdéilﬁgy(edgeﬁé%ﬁc)rfl k}yﬂ&lﬂ %g%%%stﬁﬂted
algyk ypglonally@qbﬁlzqted dyralsaty (1 Giptionally kyhs)ituted aryl, optionally

subNrHe(a) ﬁe@eroaﬁﬁ, )ahd optionally substituted heterocycloalkyl, provided that at
least one of R®, RY, and R® is not hydrogen and wherein substituted alkyl, cycloalkyl,
aryl, heterocycloalkyl, and heteroaryl refer respectively to alkyl, cycloalkyl, aryl,
heterocycloalkyl, 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, -NRR®, halo, cyano, nitro, -COR®, -CO;R®, -CONR’R®, -OCOR?,
-OCO;R?, -OCONRR’, -NR°COR®, -NR°CO,R?, -NR°CONR’R’, -CO;R”,
-CONRR’, -NR°COR?, -SOR?, -SO;R?, -SO,NR'R®, and -NR°SO;R?,
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-N(C1l-C4 alkyl)C(O (CL-C4 alkyl), -N(C1-C4

al kyl ) (O (phenyl), -C(OC1l-C4 alkyl, -C(OCL-C4
w@b@nps31zt C(O) C1- C4 hal oal kyl, -OC(O) Cl-C4 al kKpeT/US2005/040730

-S02(Cl- 4 al kyl), - S02(phenyl), -S02(Cl-C4

hal oal kyl ), -S2NH2, -SO2NH(Cl1-C4 al kyl), 19 WO

2006/ 053121 PCT/ US2005/ 040730 - S2NH( phenyl ),
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opt i Blﬁalpdr %’i %‘bé’@imtm% tp B8 4ftaghed, form an optionally

d |£inyl and sul fonyl, and wherein
S@jﬁ@{*‘%’fﬁt@g%ﬁaﬁﬁ ggééylg%’l(%%(?kyl , aryl, heterocycl oal kyl ,
and hétereal yptisrailgsubstiespd gﬁo'upzﬂ ll)dlstlbst.glhtﬁa br indepenldently
cl oal ky], aryl, heterocycloal kyl, and heterogary
S%@L’E‘?({ﬁw%ﬁ ang P‘fy MG éu‘:g‘s'iﬁ ORed¥oupf thepepsubsiiuenis dnfspendenly
dl Byt 0 { [SodrSPLAted. a1 Jarbiuen ]
S EO P 2% 1 Sod AP IR BRSO
CalUq yhladoaikyi-g-QC,-Carelikiyl -00edl, aﬂgyl%henylSRbl,-Cg siapi-Oe,
api din rei n r e t he ni di ne
Saf s Sungial BB oSt erCaakutee, SR alGago c. am,
- Re, alkilh ON(CY-an AlkyD ¢ 1-0; atk 1y, GBI, -, SRRy 1),
%‘fa ﬂ%coéRg@ FhL? 5— ﬁRaﬂ) PNRESs Ay Pheny)
CYAROTGHRL®S, (as eopirtitutent CaNRIsRe]kyl,NiREBERIs|oalkSORa heteroaryl),

. e ~NRS er ' sen
'?é%%&??éoiﬁ%&??ﬁ% 5@@&9{ SR @J?V&S@‘Hﬁ@r@amﬂ%
-COREL| NHE@)at kenyikyl) ONHOM (ghénplybst i t ut ed al kynyl ,

optionally substituted ?\]r(é ., and gg(stlonally
NSt Al N ek oaliyl; - Neor-Cs aBDSER PR DELC(O)Cr-Cs alkyl,
3 O ubshi tuge ) I~ _optLoNgl ) i
R phty s RO R B o S SRR R G- o,
SDebRend); yS0x(@nds Raloalky)) DRSO NHTHTEiEyIRM

ha/drogen and ogtl onal l'y substituted
-SO;NH(phenyl), -NHSO,(C;-Cy atkyl), -NHSO,(phenyl), and
-NHSO,(C;-C4 haloalkyl).
[0063] Compounds of Formula 1 include, but are not limited to, optical
isomers of compounds of Formula 1, racemates, and other mixtures thereof. In those
situations, the single enantiomers or diastereomers, i.e., optically active forms, can be
obtained by asymmetric synthesis or by resolution of the racemates. Resolution of the
racemates can be accomplished, for example, by conventional methods such as
crystallization in the presence of a resolving agent, or chromatography, using, for
example a chiral high-pressure liquid chromatography (HPLC) column. In addition,

compounds of Formula 1 include Z- and E- forms (or cis- and trans- forms) of

compounds with carbon-carbon double bonds. Where compounds of Formula 1 exists
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Cl-C4 alkyl; or Ro and Re, and the nitrogen to which

they are attached, forman optionally substituted
whedoenssaycl oal kyl group; and where each opti onedT/¥S2005/040730

substituted group is unsubstituted or independently

substituted wth one or nore, such as one, two, or

three, substituents independently selected from Cl-C4
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COQW%BE%% %?m&%%gﬁé(y‘%;' and wherein optionally
[Oﬂﬁﬁ]st it ut ERhanmptcutishlkoaceptableosylts” ifelhdd, Byt arandt limited to salts

|.f as, defin herein. [006Q] The term
wi dla‘gfg 1&@%@ S SHEhe™ hycillr%‘g‘ lqrategphosp twda@aoa@lsat@fhy@w@romate

s&lffa"%‘éJ @ﬁlﬁna@"ﬁ%ateaﬁﬁjd HROR gs SRAGRIRS SQRSQ‘&/Eth?ﬁ %{%&Pcvﬁnd, such as

N-oxi des can be prepared by treatnent o
mebite, esgletdifugaci, tmxtrgemmpclmtemltrﬁte; acetataydceate,hydr ogen

R uliSpe o et S 8RRl i gt Bendoate,saiytat,
s8] hhPiRarddafe B hYAdREQ lHo@b ZXC%?"H fflere 3984, and like

rbammdoyl refers to the
sqlgo&philarky mbemw@maﬂa ammahieomybﬂs melude,Dut aretrive ligrited po

soffaorssbin: Ryitalinsin St i Rutbabfea al kyl

[00p5] onal | ¥ sddusdn, iﬂth@@orﬁp(&inﬁﬂif Ftmulantit 8P@lded as an acid
substituted aryl, optional dy
addition salt, the free base can be obtaine by basifying a solution of the acid salt.

Conversely, if the product is a free base, an addition salt, particularly a
pharmaceutically acceptable addition salt, may be produced by dissolving the free
base in a suitable organic solvent and treating the solution with an acid, in accordance
with conventional procedures for preparing acid addition salts from base compounds.
Those skilled in the art will recognize various synthetic methodologies that may be
used to prepare non-toxic pharmaceutically acceptable addition salts.

[0067] As noted above, prodrugs also fall within the scope of chemical
entities, for example ester or amide derivatives of the compounds of Formula 1. The
term “prodrugs” includes any compounds that become compounds of Formula 1 when
administered to a patient, e.g., upon metabolic processing of the prodrug. Examples

of prodrugs include, but are not limited to, acetate, formate, and benzoate and like
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substituted heteroaryl, and optionally substituted
het erocycl oal kyl, provided that at |east one of Re,
wRbgocas2Rg i s not hydrogen and wherei n subst i PCE/Es2005/040730

al kyl, cycloal kyl, aryl, heterocycl oal kyl, and
heteroaryl refer respectively to al kyl, cycl oal kyl,
aryl, heterocycl oal kyl, and heteroaryl wherein one or
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het eroaryl aryl -Cl1-C4 al kyl -, heteroaryl-Cl-C4
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mal fog lan amoumGNIERGientNpIGE @pdsCthaGymgitdans ))f a disease responsive to Btk

in_h%itl 19 fnpslg%l%yelnlljodiments, a therapeutically effective amount is an amount
sufficient to reduce cancer symptoms, 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 amount is an amount sufficient to shrink a
cancerous tumor. In certain circumstances a patient suffering from cancer may not
present symptoms of being affected. In some embodiments, a therapeutically
effective amount of a chemical entity is an amount sufficient to prevent a significant

increase or significantly reduce the detectable level of cancerous cells or cancer

24



-N(C1l-C4 alkyl)C(O (CL-C4 alkyl), -N(C1-C4
al kyl ) (O (phenyl), -C(OC1l-C4 alkyl, -C(OCL-C4
w@b@nps31zt C(O) C1- C4 hal oal kyl, -OC(O) Cl-C4 al kKpeT/US2005/040730
-S02(C1-C4 al kyl), - S02(phenyl), -SQ2(Cl-C4
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n t Qhrates chel at es val. | exes,
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formof pharmaceutically acceptable salts. Hence, the

decepage thed peghio€ anti-agetylopolingigeentoreantibady inenpatieniés bload swth the
. ceutically acceptable salts, solvates,
dlg%ggg@ggtﬁelﬁg%?a%mal ent conpl exes, prodrugs, and
[0673F ur es. ThOfep] inhibitionremeaishics alsgni masedicpdbeinshé bseline
include, but are not limted to salts wth i nor gani c
ackivity of a diplegisal agidboarresess.o Inbibgigmaftiek aetivinG spieestte a
: i j like
LSO By S04 B o BRI B OBt RO WG e
chemical entity described herein, relative to the activity of Btk in the absence of the at

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
decrease Btk activity, or by (directly or indirectly) decreasing the amount of Btk
present in the cell or organism.

[0074] Inhibition of Btk activity also refers to observable inhibition of Btk
activity in a standard biochemical assay for Btk activity, such as the ATP hydrolysis
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mal ate, nal eate, fumarate, tartrate, succinate,

citrate, acetate, |actate, nethanesul fonate,
w@2aoelosaresul f onat e, 2-hydroxyet hyl sul f onat e, PENESRDE)40730

salicylate, stearate, and al kanoate such as acetate,

HOOC- (CH2),,-COOH where n is 0-4, and like salts.
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undergo redistribution and capping that can initiate signal transduction.

[0078] 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.,
IgG, IgA, IgM, IgD, and IgE, are recognized on the basis of structural differences of
their heavy chains including the amino acid sequence and length of the polypeptide
chain. Antibodies to a given antigen may be detected in all or several classes of
immunoglobulins or may be restricted to a single class or subclass of

immunoglobulin. Autoantibodies or autoimmune antibodies may likewise belong to
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occur through van der Waals interactions, hydrogen
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for rea aller I sorder.s
el AL Sk e’ Brn bR R it B BiecSigingpnts
thachiéraicanértayhms v ICsf ied le@eﬂtfhan ar iRl enesithedl cromolar. In
effectiye anmount may al so be an_ anount sufficient,

SORpretmbRHERts the éhemlsalz;nam hasain ICsoovadies lesstthast g egluahio 500
%%%5539 on of the disease, or prevent the patient to
omthe chenical entity is given from presenting
[09921]pt oms Ah "tlwegyl! dretallergiocdisrd el referrte hoduittd Y h SRRHRR I vity

toa su{Jstance (allergen). Allergic conditions include eczema, allergic rhinitis or

coryza, hay fever, bronchial asthma, urticaria (hives) and food allergies, and other
atopic conditions.

[0083] "Asthma" refers to a disorder of the respiratory system characterized
by inflammation, narrowing of the airways and increased reactivity of the airways to
inhaled agents. Asthma is frequently, although not exclusively associated with atopic
or allergic symptoms.

[0084] By “significant” is meant any detectable change that is statistically

significant in a standard parametric test of statistical significance such as Student’s T-
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i nfl ammat ory di sease, and/or acute inflammtory
response. In certain nethods described herein for
W e@avsngl al | ergi ¢ di sorders and/ or aut oi MuUNePENTSIIN5/040730
i nfl ammat ory di seases and/ or acute inflammatory
reactions, a therapeutically effective anmount my
al so be an anount sufficient to produce a detectable
tesbovheese<iO)% he anount of a marker protein or cell

in the.patient's bl ood,ar. .ser Far. exanpl.e, .in
OB oot ipieBndhers So iRt ot Thodsbio SR Bitrare e
whibHAABB RN Eitk Xifdhe Picades a@Rdrifentid Befdrt REsh &%einﬂhliore%tion of

sufficient to significantly decrease the activity o
spnplemssdecrqgse Wrbisaase Pgtaspbe, prevensioner dethypdf diseass omset, or

AGAREL bt ShLBFL e RPe ipRPac SR, B R

célisyni ficantly decrease the nunber of B-cells. In
anot her exanple, in some enbodi nents a therapeutically
[Q080kct i ve hreatmrant phiregiing Facans auy treatmsetiieadisesse intapatient,
hﬁﬁﬁﬁ&ibed herein sufficient to decrease the |evel of
anti1 -~ acetyl choline receptor antibody in a patient's
bl o@) Wi t prevhitingtths dassemparsit aniing gedtinical §903Ins Tthe
term"inhibition" ipdicates a significant decrease in
t he baselﬁﬁ@“eQE?VM£W9bB¥ a biological activity or
Proggss. jphiUiild tHeQselle; Bt k activity” refers to a
decréase in Btk activity as a direct or indirect
response slowitngorprestngthe dbveoprhed of climeal sgimptimaland/or
entidy des?ribe q$rein, relative to the activity of
Btk Dn t hEFIGHEE fediggase.fbatas, capsinghe geptessmichpical
entity. Thgnsiemsease in activity may be due to the
direct interaction of the conpound with Btk, or due
[0087} he i ntRatigatirefersop antasinsdlesnich ab a eranirngl( thathas been or will

b‘?ﬁl%t%He?F (gj;t % (lt.:l’ﬁélﬁt %)’(gst I(t:]vta 1(\%3 Pﬁgrxpgglrtn%ng ;ﬂ%ﬁ%‘lﬁg(ﬁqﬂ@hé Hl%tention
cANRaeBhe irboth Remah ebrgs/] and etdrnbryapplifmbnd et &a%e Btk

activity by directly binding to the Btk, by causing
embedimentsyths patigng is amampmal;dn seme embadimsnts the palésnt ésdwmnan;

: YIRS Lhectly o indirectl

ange% rsglgl%ie}r%%%{ﬁ%&gsrr@é H% g%r%t %Eélkogenpé%rgéj ﬁ{S ainﬁ dP ége cell or
[0088]ani sm In] 6Z#] enhbditabdts,ahe Biveliidh 6idyd dteat & chemical
refers tq observable inhibition of Btk activity in a
endity ARpsery IgMoromanauags obkarawld br Btk activity, such as

t he ATP hydrolysis 25 WD 2006/ 053121

PCT/ US2005/ 040730 assay descri bed below. In sone
enbodi ments, the chem cal entity described herein has
an | C50 value | ess than or equal to 10 micronolar. In
some enbodi nents, the
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chemcal entity has an 1 C50 val ue | ess than or equa

toless than 1 mcronolar. In sone enbodi nents, the
web@aiosHk1 entity has an 1 C50 val ue | ess t han oPCEUSZID5/040730

to 0.1 mcronmolar. [0075] "Inhibition of B-cel

activity" refers to a decrease in B-cell activity as a

direct or indirect response to the presence of at

| east one chemical entity describedR;herei relative

to the activity of B-cells int absen of the at

| east one chemcal entity. The [decrease in activity

maybe due to the direct interactjon of the conpound

with Btk or with one or nore ors that in

turn affect B-cell acfavity. i N

B-cell activity also fefers to obsenvabl e nhibition

of CD86 expression j

assay descri bed bgrow. i mants, the

chemi cal entity dé cri bed herein has an \C50 val ue

I

| ess than or equgl to 1Q mcronolar. |InRgonme

enbodi ments, th ' ~ntity has an | C50 val ue

| ess than or Rqual to[less tRan 1 nicromolar. In sone
enbodi nents, the chemcal entity has an | C50 val ue

| ess than or equal t@500 nanonolar. [0077] "B cel
activity" also ingtudes activation, redistribution,
reorgani zation, of capping of one or nore various B
cell nenbrane receptors, or nenbrane-bound

I mmunogl obul i ns, %ﬁg, IgM 1gG and IgDh. Most B cells
al so have nenbrane recq@bﬂﬁaaﬁzr Fe portion of 1gGin
the formof either antigen-antibody conplexes or
aggregated 1gG B cells also carry nenbrane receptors

onhabp iR R SRR et esoprvS L Rirarhatiess for covalent
congslexsOpddaiRg, drhikanes thesd wharagnogl obul i ns have
menbr ane nDbiIitﬁyand can undergo redistribution and

Rilgshrssy frara opdenslly substistted shepytone opsionallicsubstitutdd0078]
B caetd Vi ty.. i ncl 5 the synt '
or oS bR 2 e LS BN | s

I mmunogl obul i ns are synthesized by the B cell series
and have conmon structural features and structura

units. Five *nnunoglobuli classes, i.g., 109G IgA
Il gM | gDiNaid | gE, argy+€cogni zed he basisHﬁf
structur Rerence their chai ns

i ncl udkngrhe amin seuenc | enfgt h

pol y tid chai n. Jlant ibodies t# a given ant)
be dé’gsﬁédsin al | é%xgeVeral cl ds§8s’ of Xo N

i mrunogl obulins or may be restrict®d to a sing%% cl ass
or subclass of immunogl obulin. Autoantibodies or

aut oi mmune aRti bodi es mayr/) i kewi se belgng to

HN Re
HN
N TN N\, HN—
AN ~ ®
X1 < X3 x2 ~ x3 I

[
;?+\XEX3
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26 WD 2006/ 053121 PCT/ US2005/ 040730 one or several

cl asses of imunogl obulins. For exanple, rheunmatoid
wo 206053821 (anti bodies to 1gG are nost often reECDYN0AFH0730

as an I gMimnunogl obulin, but can also consist of

IgG or IgA [0079] In addition, B cell activity al so

is intended to include a series of events leading to

B cell clh@EY expansi hr ol i f er aiN-oh) from preedir sor

B Iynphoc and i i ' \

ant i bod¥+ syt hesi zi Ndsma’ cel K& Wil chi t aka

in co c,txpn W th i n- bi ndg’ d withytyt

Si gnal f¥om ot her celKs. 3e[ 0080] ﬁ\%hl biti onx%IXa Bﬁ‘:el I
proliferation" refers to inhibitidn of proliferation
of abnormal B-cells, such as cancer ous B-cel l's, e. g

| ynphoma B-celds and/ or hi b| tion of/normal,

non- di sease T cells. Th erm " nho i on of I
proliferat]on®yindicate signifjca decr as

t he numxet B- cel j/ggh i nxﬁvé&Eo or x

Thus an Inhi ition o B-c [ prolll eration nln V|tro

woul d V¥ si gnl 3 decr edees ¥ t he Tau 2 of
B-cells in an in vitro sanple contac,ted with at | east
one chemical entity described herei'n as conpared to a
mat ched,ysfnpl e not ngacted with thg chemical

entity(fes). [0081] I/nh\bition of B-cell prolife a{\\I on
al soxt s™t0 obs rﬂ%ﬁ?e\# nhi b}t «B- ceb Ll
pr ol |)I<1J ere t| on in a)\i,ta dard thym bHi ne i ncor pofiatidn
assay? Gt ¥8-cel | S 5@ f4erati on, $~l*él>1(3as t he 533@9(3

descri bed herein. |In sone errbodl rrenfs t he chenweal
entity has an 1 C50 value | ess than or equal to 10

m cronol ar. I'n some enbodi nent sj¥ he chemi cak entity
has an I GR al ueyly thammP{equal Ne—N ess tH‘&‘I‘TNl
[

mi ¢romol af . \ sofre \ di fentlg, the ch‘
has anxlgﬁrval S equad
nanonol|a 00821 Al "all rgy. ! g| c di
refer%«—I,JT\g(ﬁéqw dMpper s hxg%?w o 3a subsnande

(allergen). Aller 2" condi tions incl u e eczemm,
allergic rhinitis or coryza, hay fever, bronchi al
asthma, urticaria (hives), and food aI I er gi es, and

ot her atopig conditions/ [0083] " refers tg a
di sor der he respi ﬁéry syst har act eri zed=py
i nf | ammatd ons na(rgfo g t he a $s and i ncreassd
reacti %t yof th frags to X7 X7
M x X1. 2 X Xp oXg Wy
,'?.LL X 3 1‘X2/ 3 2:6 3 2‘X3 ;é\
I

wherein * indicates the point of attachment to the group —L-G and the broken
bond indicates the point of attachment to the amino group; and wherein
X is chosen from N and CRy; X; is chosen from N and CR7; and X3 is
chosen from N and CRy; wherein no more than one of X1, X5, and X3
is N and wherein Ry is chosen from hydrogen, hydroxy, cyano, halo,

optionally substituted lower alkyl, and optionally substituted lower
alkoxy;
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i nhal ed agents. Asthna is frequently, although not

exclusively associated with atopic or allergic
wagwwposarel [ 0084] By "significant” is meant anpCT/US2005/040730

detectabl e change that is statistically significant

in a standard paranetric test of statistical

significance such as Student's T- 27 WD 2006/ 053121

LASThossR G5 0 407Aent bbad;toptlmm}besubstﬁu&d@ﬁ Cl0G8nE, O-, -O-

2 SRRy SRt omalirey - B iﬁﬁ%&%@%@é@w@w Cr-
t her angmyichep€26h SO, cJ(bp’%ﬁmamy aiRlituiiaat &{hn%ﬁene%(ts03-ri

npt ons, decrease In dl sease progressi on preve

o)r/ déSng ;ofopdionallssubstityted Cio€salkiyhdiel(SOL BN - ((ﬁ_l‘&yé{ madt

and YaionRlg SRS R G EE A IPEN GRS oV b Pindts R gheh fom

any hyéepeR vptiohally SlbsteaRe aikyl, dpHohdlB ¥ubstith2@ |af5£il e
a) preventing the disease, that is, causi ng th

cl i nioppnallysRbwiatcdheterparyldi sease not- to devel op, b)

a9 A B BT, B9 il o

t he dNRasmﬁ optlhﬁﬁllyl sabstitaes hagrowaomglr Sy @fibstituted
clinic [0087] . "Patient” ers to an

ani m&y¢ %% nﬁnamruteq Hxh %gpmﬂywbammwd hejeroaryl
the Qe RS a6 21N opcARSAY XA T nEABELA, WRbyany

The met hods of the 1 nve t| on “can be use
hu rraauhshmtabgcyh roghtiveel byrsubstityted plklyi, m@tm@a‘l@ substitetdaryl, and

d t
embotPEHLY sprsSpE hesfan S%SYP&HLlséhaSanﬁ%rﬁ;C—NRﬁ and -
nb
Fooggjﬁﬁiggm?gl{bgﬁlﬂ%%gﬁgﬁa@%% the nvent | on p? otggagﬁer with

at | ﬁmntr@gﬁa te andhcthey arerboiind, foimo se nptiomaity cobgiouted!S- w0f7-

For nﬂleﬁlb%fedzn%rc\)/é\%nzc%(r)ﬁ%m 53111'éé'r05y /alflgzlo Oln(:l%'&?o%%lly Ii::gu~rt~he(r3
includes one or two additional heteroatoms chosen from N, O, and S and Ry71s
chosen from hydrogen, optionally substituted acyl, optionally substituted
alkyl, optionally substituted aryl, and optionally substituted heteroaryl;

T, V, and W are chosen from C and N and U is chosen from —CH and N, provided
that at most one of T, U, V and W is N;

Rz, R, and Ry are independently chosen from hydrogen, optionally substituted lower
alkyl, optionally substituted lower alkoxy, halo, and hydroxy, provided that at
least one of Ry, R3, and Ry is not hydrogen when A is a covalent bond, G is -
NR¢R17 and L is not chosen from -(C=NRy)- and -(optionally substituted C;-

Cjalkylene)(C=NRy)-, and Ry, R3, or Ry is absent when the respective T, V, or
W to which it is bound, is N;

Q is chosen from

N S N

—C—N— —N—C— —N—C— N— _ —N—C—N—
| | ! I | ' | . ” » and I Il? ;
Ri1 Rz Ri2 Ry4 Ri3 O R4 15
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HN R NN N/ Il Re R3/ \ R4 A-Q R5 (Fornmula 1)

and pharmaceutically acceptable salts, solvates,
waeeosHsdi2f or ns, chel ates, non-coval ent corrp! EREBS2005/040730

prodrugs, and m xtures thereof, wherein R is chosen

fromoptionally substituted phenyl ene, optionally

substituted pyridylidene, optionally

2- oxo- 1, 2wdheteylr opyridinyl, * * 4N\ HN HN HN XR7 .

\s'" R7T X~ R7 R7 1]1_1 11 11 XZ X3 X1, X~X3 X2,/ X3 X2

0 2 wv X3 R7RmyamRpzre mgeppapgnthnetpsendrong hydrogen, €1-Cg

>2%05/Z 6>5<§ 1>2<i >F§(131I'/ uég 8@%’%2@%3& lﬁ@‘ﬁiy ;Sr%&dﬁg H\ICI-DN HN- N X
\ * \ * x X, RizRisRi, ahdl Ry Xare ¥dch)iBdep3ndeht X hddenfrond\

hydrogen,

C1-Cs alkyl,

C;-Ce haloalkyl,

phenyl,

substituted phenyl chosen from mono-, di-, and tri-
substituted phenyl wherein the substituents are
independently chosen from hydroxy, nitro,
cyano, amino, halo, C;-Cg alkyl, C;-Cs alkoxy,
(C1-Cs alkyloxy)C;-Cs alkoxy, C;-C
perfluoroalkyl, C;-C¢ perfluoroalkoxy, mono-
(C1-Cs alkyl)amino, di(C;-Cs alkyl)amino, and
amino(C;-Cs alkyl),

heteroaryl, and

substituted heteroaryl chosen from mono-, di-, and tri-
substituted heteroaryl wherein the substituents
are independently chosen from hydroxy, nitro,
cyano, amino, halo, C;-Cs alkyl, C;-Cj alkoxy,
(C1-Cs alkyloxy)C;-Cs alkoxy, C;-Cg
perfluoroalkyl, C;-Cs perfluoroalkoxy, mono-
(C1-Cs alkyl)amino, di(C;-Cs alkyl)amino, and
amino(C;-Cs alkyl);

A is chosen from a covalent bond and -(CH=CH)-;

Rs is chosen from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl and optionally substituted
heteroaryl; and

Reis chosen from hydrogen, optionally substituted alkyl, cycloalkyl, and
heterocycloalkyl.

[0089] In some embodiments, A is a covalent bond. In some embodiments, A
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3 **** 0000 NNNN V'V \ Xxax1 111 11 X3
X1~ X3 X2 X3 X2, 2 X2 X3 vw ONONONONX X1\
WO 200605321 1 | X2' X3 X2 X3 X1, X2 X3 X2\ ~X3 HN- PCX/HB2005/040730
HNA NF'N NNNN XANX\INNXL N1 XX3 X2 X3 X1, X, X3
XX3 XL.X2 X3 2 X2 2 'L2wvuN-N-\VNNSSSS
XL X1 X1 Il Il and I'l s~ X~X3 X1, X, X3 X2YX3 X2, X
i4-(Ui=CH)2 3 1 wherein * indicates the point of

oup. -L-G and the_broken  bond

[‘?‘f?ﬁ‘ﬁg gltmég %@n% g‘i%hg‘ilB]len"ét RaeRire R 2o Rscramdapendertlipchosen
ﬁ%ﬁﬁh}%’l‘@é&l‘ @m(%%M£, d )fgéxl?iloémﬁ% ﬂ{égylc% 'Sofie ehﬁ)oﬁﬁ%%%j Ris

from N and
is chosen from hydrogen and C;-Cj alkyl.

O
I
!]\J—C
[0091] In some embodiments, Q is Ria wherein R;3 is chosen
from hydrogen and C,-Cj alkyl.
[0092] In some embodiments, Rs is chosen from

phenyl,

substituted phenyl chosen from mono-, di-, and tri-substituted phenyl wherein
the substituents are independently chosen from hydroxy, lower alkyl,
sulfanyl, 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 hydroxy, and heteroaryl,

pyridyl,

substituted pyridyl chosen from mono-, di-, and tri-substituted pyridyl wherein
the substituents are independently chosen from hydroxy, lower alkyl,
sulfonyl, halo, lower alkoxy, and heteroaryl, |

pyrimidinyl,

substituted pyrimidinyl chosen from mono-, di-, and tri-substituted pyridyl
wherein the substituents are independently chosen from hydroxy,
lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl,

pyrazinyl,

substituted pyrazinyl chosen from mono-, di-, and tri-substituted pyridyl
wherein the substituents are independently chosen from hydroxy,
lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl,

pyridazinyl,

substituted pyridazinyl chosen from mono-, di-, and tri-substituted pyridyl
wherein the substituents are independently chosen from hydroxy,

lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl,
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chosen from N and CR7; wherein no nore than one of X1,
X2, and X3 is N and wherein R7 is chosen from
whyasospar; hydroxy, cyano, halo, optionally PCT/US2005/040730
substituted | ower al kyl, and optionally substituted
| oner al koxy; 30 WD 2006/ 053121 PCT/ US2005/ 040730 L
IS chosen from a coval ent bond, optionally substituted
a - Co%p30H -0-, -O(optlonally substituted

Siafé%ﬁéﬁ ?i%}ﬂ 2 Eeosen EbREpo i pp s bt 6 oxarol2-
Cl- C4al kylyewagfeBhe substibfdRls are nfd@ﬁéﬂd@ﬂﬂ%l' tBbssi! ﬁ%fnl }b}d}cﬁ&

Cl- C4al kyl ene) ( S02) (C=NR9) -, - (optiona
subst it ut & Ia&edaﬁu@nﬂnbaleﬂﬁwmalkom enéhetemryl,s
chosefy aﬁr hydrogen, optionally substituted al kyl,
opti on y sub tltuted aryl, and optionally

substutistitieget] 2itpgtaoal-3lyl cl@sleﬁ frehp@efo-f 80MrIMALRES&Ruted 2H-
hal o, hydroxy,_ al koxy, nitro, optlonally substituted

al kyl, - Rigegelsdryl wb?rﬁmhv s@s@b@marmmé@pendenﬂy chosen from
het er ocy Chod Y, l IOngpéﬂéﬁnah* g(‘o?(i,ya%d%a er(}/aryl

optionally su%stltute ary bptlo
substil,2,8ltkiddiaeolet-ghr v wher e| n R16 and R17 are

i ndependent chase fromh drogen, optiona
s bs?@sﬁﬁl&ﬁi [ﬁc?yﬁ%“%@?%% el ichossazan wﬁeﬁ diy %yy tri-substituted
optional | §9F§ﬂaﬂfa%le4iyﬁ\ifﬂére %‘éjiu bORfuERR g ; dependently

substltuted het er oar or I'S chosen

- ( C=NR9) - chpsen fro @naldvgeraﬂdyktsulfomdﬂhalo lower alkoxy, and
Cl- C4al kyﬁ%@r%%u( ?—NRQ) then-R9 and R16, together with

t he nltrogen 9 whi ch they are bound, form an

opt i sowdzbl5sybstituted 5- to 7- menber ed ni trogen

cont ai ni. ng heterocyc| oal kyl which optionally further

i ncl gedtu ésqsfraZ@ V\%Yh@@ﬁm fsoraImanet atioand trs-subistiased fkoxmol-

opt i onal 157 s0hae e SRS B et hEdee famdudron,

al kyl , oplbwenalkwssmbgmmw w@@u&o aﬁﬂmrbﬁgﬁlly
subsz%g ted het er oar and are choseh fromC

[
and ebRH2 t\‘m@hﬁ?n-@ml,and N, prow ded that

at . apd R4 are

Wt ol b AR i BB 5
subst i t utaad thembmtutaﬂ k5,6, 7-eqtah9MdbenzofslBRéAHHIE R \M%fﬁh
al koxy, Rgﬁl and hydroxy, provided that at |[|east one

e
of R2, a%tlﬁé&n§8§r€rﬂé¥iewé¢r&yewoemveﬁiom hiydroxyclowat eliyl,
bond, G 's%lfonyl, halo, lower alkoxy, and heteroaryl,

4,5,6,7-tetrahydrobenzofuran-2-yl,

substituted 4,5,6,7-tetrahydrobenzofuran-2-yl chosen from mono-, di-, and tri-
substituted 4,5 ,0,7-tetrahydrobenzofuran-2-yl wherein the substituents
are independently chosen from hydroxy, lower alkyl, sulfonyl, halo,
lower alkoxy, and heteroaryl,

4,5,6,7-tetrahydro-1H-indol-2-yl,

substituted 4,5,6,7-tetrahydro-1H-indol-2-yl chosen from mono-, di-, and tri-
substituted 4,5,6,7-tetrahydro-1H-indol-2-yl wherein the substituents
are independently chosen from hydroxy, lower alkyl, sulfonyl, halo,

lower alkoxy, and heteroaryl and wherein the amine nitro gen of the
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NR16R17 and L is not chosen from-(C=NR9)- and

- (optional Iy substituted Cl- C4al kyl ene) (C=NR9) -, and
WER2006833120r R4 i s absent when the respective TPCNVPSI905/040730

Wto which it is bound, is N, Qis chosen fromR10 i

RROO11 1 R13 Il -GN -NG -NCG ~N and -NCGN

R11 R12 R12 R11 R13 0 R14 K15 31 WD 2006/ 053121

PCT/ US200 tidoddxindDis optienaiyrsubstituted dvifilah @ptenally substituted

i ndependent | h(i)sen from hydrogen, Cl1-C6 alkyl, and

Cl- C6 hal an"i’%)?ﬁ(,y &fPR12, R13, R14, and R15 are each

indqunﬁaglti_ﬁ,lchosen from hydrogen, Cl-C6 al kyl,

Cl- C6 hal oal kyl, phenyl, substituted phenyl chosen

f r omswhstibied Hil-indadReyltohpsensfidys tidnot, eli-, pinbimgbubstietesi 1H-

eSS PR RERSSSRL L 082SR e o
Cl- C6 al kaydroxy,(6heiGlikyll difowyy helb: fofvedhik®%Y, anGhefeRoaryl and
perfluoroal kyl, C1-C6 perfl uoroal Roxy,. mono- (G -GC6 °
al kyl ) ani Wéerein thepmoge aitrgen effthe ndokaming iawptiogally-sGbstituted
from wono g opt eSS ST e B0 ey omry1
wher ¢HAnddle3-glybst i tuents are independently chosen
or Gt ae e ol 3131 RYSR Froms Moner, e and tricsubstuted T -
indol-3-yl wherein the substituents are independently chosen from
hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl and
wherein the amine nitrogen of the indole ring is optionally substituted
with an optionally substituted lower alkyl group,
benzofuran-2-yl,
substituted benzofuran-2-yl chosen from mono-, di-, and tri-substituted
benzofuran-2-yl wherein the substituents are independently chosen
from hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy, and
heteroaryl,
benzo[b]thiophen-2-yl,
substituted benzo[b]thiophen-2-yl chosen from mono-, di-, and tri-substituted
benzo[b]thiophen-2-yl wherein the substituents are indépendently
chosen from hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy, and
heteroaryl;
quinolin-3-yl, and
substituted quinolin-3-yl chosen from mono-, di-, and tri-substituted quinolin-
3-yl wherein the substituents are independently chosen from hydroxy,
lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl.
[0093] In some embodiments, Rs is chosen from phenyl and substituted
phenyl wherein substituted phenyl is chosen from mono-, di-, and tri-substituted

phenyl wherein the substituents are independently chosen from hydroxy, lower alkyl,

sulfanyl, sulfonyl, optionally substituted amino, lower alkoxy, lower alkyl substituted
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(Cl-C6 al kyl oxy) C1-C6 al koxy, Cl-C6 perfl uoroal kyl,
Cl- C6 perfluoroal koxy, nono- (G -C6 al kyl)am no,
walrqes3ae1 al kyl ) am no, and am no(Cl-C6 al kyl ) PCHUB®05/040730
chosen froma coval ent bond and -(CH=CH)-; R5 is
chosen fromoptionally substituted cycl oal kyl,
tionally substituted heterocycloal kyl, optionally
'gk@? ior triaseihalpylowasn e!lkopy $ubstituted veiitbend et halo, lower alkyl

s. chosen from hydrogen, optionally
S&%L&{t&@%{hgy%of@’l dc}"&‘?Eelr Slk and heterocycl oal kyl .
[G09QB9] | nIssuike ﬁﬁb&ﬁhﬁﬁﬂ@tﬁ ls/éubs@mﬁe&gﬂaiym{osa?ﬁ%m thBhno-, di-
sone, embodi nent s, 32 WO 2006/ 0531

, PdTiricsybeiisied siwry Whegem (fereubsjtuents %me}epbnd@dmhosen from

nEERREOE St SHrenletocihies Py e B Mo e A

embddmi&ﬁfsyRs islAlosaie Itpl@éﬂiy[reﬂﬁ SomBél%bodlﬁleﬁ’f&OR?[h 4-FPMbutyl-
Logen and Cl-C6 al kyl . N-C [0091] In sone
]é‘%’/i’@ dinments, Qis R13 vvhereln R13 is chosen from

by 2950 efcstBoctbot 808Gk SR STBSTLITRL,

phm&lmamam—phﬂlyleneama-pm@ﬂlﬁsﬁd hiﬁ@ﬁyrﬁd}&ﬂ}éﬁe wheLBiridylidene,
t he substituents are independently chosen from

hydr oxy, |ower alkyl, sulfanyl, sulfonyl, optionally

subsgiiyi-inut ed am n@,N,h\pvver al kexy.n | oner q_!h{g/,ll

subsfi t\yt ed W|th ne\or m)re al | ower k

S uted wis e o> |l o yhs
uﬁs@t/ uted wt roxy %{gd teranéryhf, yridyl,

5tb ‘uted pyri tb;gl *chosen *mono-, '~Xg/

tri -subst ituted pyridyl wherern

In some embodiments, R; is chosen from ortho-phenylene, meta-phenylene, para-
phenylene, ortho-pyridylidene, meta-pyridylidene, and para-pyridylidene. In some
embodiments, R; is chosen from para-phenylene and meta-phenylene. In some
embodiments, R; is para-phenylene.
[0096] In some embodiments, L is chosen from a covalent bond, -(C=0)-, -
CH;-, -80O,-, -CH,(C=0)-, -CH(CH3)(C=0)-, -CH,CH,(C=0)-, -(C=NRy)-, and -
(optionally substituted C;-Cjalkylene)(C=NRo)-. In some embodiments, L is chosen
from -(C=0)-, -CHz-, -SO,-, -CH3(C=0)-, and -CH(CH3)(C=0)-. In some
embodiments, L is -(C=0)-.
[0097] In some embodiments, G is chosen from

hydrogen,

hydroxy,

-NR6Ry7,

optionally substituted heterocycloalkyl,

optionally substituted 5,6-dihydro-8H-imidazo[ 1,2-a]pyrazin-7-yl,

lower alkoxy, and

1H-tetrazol-5-yl.
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the substituents are independently chosen from
hydr oxy, |ower alkyl, sulfonyl, halo, |ower alkoxy,
wa@paehstier oaryl , pyrimdinyl, substituted pyrpPer/tibaw9$/040730
chosen fromnono-, di-, and tri-substituted pyridyl
wherein the substituents are independently chosen from
hydr oxy, |ower al kyl, sulfonyl, halo, |ower alkoxy,
[@098] het er dmporhe empydiazhtsyG,is shdssh ittt ed pyr azi ny
chosen.from nono-, di-, and tri-substituted pyridyl
mherngngﬂé substituents are independently chosen from
hydr @xdroxyl ower al kyl, sul fonyl, halo, |ower alkoxy,
and heteroaryl, pyridazinyl, substituted pyridazinyl
chos dhmethyiathapetamineli -, and tri-substituted pyri dyl

wher ej 13 ti nt. re.j ndependently chosen from
hydr §h@?ﬁaﬂ§8§§$ﬁ“§?‘ws:&@¥ﬁ% Sll%' fn,lﬁﬁ%\ch%,'ﬂr ower al koxy,
and bpti@faigsibstinded WerptBa/A58121 PCT/ US2005/ 040730
oxazol -2-yl, substituted oxazol-2-yl 1 chosen from
nono®ptienally subrdituted pipetssin-t-wt @td oxazol - 2- yl wherein
t he [ : ' Iy chosen from
hydrgti@@{ahlpg%t}&aﬁiﬁ?@gfgﬁgﬁ %ﬁg% hal o, | ower al koxy,
[00968] het er frasophe emBddimyiitazGlis hogén frembst i t ut ed

2H pyrazol -3-yl chosen from nono-, di-, and

tri é 88but ed 2H pyrazol -3-yl wherein the
subsh{ogﬁl,@%m_ﬁre i ndependently chosen from hydroxy,
| ower al kyl, sulfonyl, halo, |ower alkoxy, and

het ed-aaylypiperafifi;12y13] t hi adi azol - 4-yl, substituted
[1,2 ﬁ%t hia?lgpiflazol -4-_§I chosen from nono-, di-, and
tri- SUpEe, AH@PPeIZA3-Y t hi adi azol - 4-yl wherein the
subsgiotxgqﬂ}];e‘;az%q_@_}j]’ndependent 'y chosen from hydroxy,
| ower al kyl, sulfonyl, halo, |ower alkoxy, and

het eberapgiberazigdxglzatd 5- y| |

4-lower alkyl—homopiperaziln- 1-yl

[00100] In certain embodiments, G is chosen from -NR;4R;7, and optionally
substituted heterocycloalkyl. In certain embodiments, G is chosen from optionally
substituted morpholin-4-yl and optionally substituted piperazin-1-yl. In certain |

embodiments, G is morpholin-4-yl.

[00101] In some embodiments, L is chosen from -(C=NRg)-, and -(optionally
substituted C;-Cgalkylene)(C=NRo)- and G is -NR;sR;.
[00102] In certain embodiments, Rs and R;; are independently chosen from

hydrogen and optionally substituted alkyl. In certaine mbodiments, when L is chosen
from -(C=NRy)- and -(optionally substituted C,-C,alkylene)(C=NRy) then-Ro and Ris,
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 and R, is chosen from
hydrogen, optionally substituted alkyl, optionally substituted aryl, and optionally
substituted heteroaryl,

[00103] In some embodiments, Ry is chosen from hydrogen and lower alkyl. In

some embodiments, Ry is chosen from hydrogen and methyl.
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substituted isoxazol -5-yl chosen from nono-, di-, and
tri-substituted isoxazol- 5-yl wherein the

w@aipsvsieent s are i ndependently chosen from hyPEDK$2005/040730
| ower al kyl, sulfonyl, halo, |ower alkoxy, and
heteroaryl, 4, 5, 6, 7-tetrahydrob enzo [b ]
t hi ophen-2-yl, substituted
[80194E | 7- t dn seihg dmbbdimenfsbRs isilydhegen2- yl chosen from

1, di- d I - it d )
PR3 % 3o s GrbBURBEROR: kricbBranrom pretileriiprometist.
dsfutw@memgn hfetldxg, irTHOREAGRMY, WifROATARN S0 hd 60X bh some
| ower al %!L suffonyl, hal o, | ower al koxy, and
epdeginsatsy R, 1vmethyl. gln spmeembaripmmts Rerand By arednzdpogen,
(8] | 99y R AREATRL T MnaSRSRE

dfhioréimdthyle htettivke| wifkozhaliady; difnbromiaheiy) abdifluoro. In some
&@b tituents are independent]y chosen from hydroxy,
€ a@fmegﬁ(% 1s ethyb i somg gmbodinieaise R2 Ane Bx yre hyidgogen.

oary 3 ra- - 2V

ROl E L Syedng o odub B Ry i ofen o SR, Mycrormethl,
difonomethpl; metlioxy, @ifliotanmethaxybdifiubtinegthoxy, and fluoro. In some
4.5 .6, 7-tetrahydro- 1 Hindol -2-yl _wherein the
eI D e e S TARAL T e SGALPion B R0 R 67 IHyIRESRy
[00208] al kYA sorddibhiBodinentiat Oy, anliOWEEe @l QX Yis -2
heteroaryl and wherein the amne nitrogen of the 34
[AAH09D 06/ 0Bdsoropided isSe G awahedical ety ehosendrons compounds
o &%ﬂﬂgéjy substituted with an optionally substituted

ower afkyl group, 1Hindol-2-yl, substituted

1H i ndol - 2-yl chosen from nono-, :
tri-substituted 1H i ndol -2-yl

| ower al kyl, sulfonyl, halo,
heteroaryl and wherein the a

optionally substituted | ower|al kyl group, 1

H i ndol -3-yl, substituted 1H i ndol-3-yl chosen from

nmono-, di-, and t&i-subsh' N
2

W
R3/ = \R4
HN 0]
H /
H
Rs
(Formula 2).
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i ndol -3-yl wherein the substituents are independently
chosen from hydroxy, |ower alkyl, sulfonyl, halo,

wo owensakkoxy, and heteroaryl and wherein thePENUS®05/040730
nitrogen of the indole ring is optionally substituted
with an optionally substituted | ower al kyl group
benzofuran-2-yl, substituted benzofuran-2-yl chosen

afhd phamlan@lti,caldijf a(;cepmlﬂetsaﬁts sullvsmi; tonysead fortnesn zla:élaiasa moR-cyValent

P PEleR D Bty Rtk Bieon R RIS Ry Rpcdh V, W, R, T,
afd EO¥Y as @é&@nbé&iefo%&ﬁ{)éﬂnds%?%ﬂnm]l t hi ophen-2-yl,

substituted benzo[b]thi ophen-2-yl chosen fron1nnno-
[@0110] and tAdso mb@ﬁd tSLEt’E é@st drerchofinal bitipkesed fiom compounds
r?ereln t he substituents are independently chosen

'H aroxy | oner al kyl, sulfonyl, halo, |ower
alkoxy, and heteroaryl; quinolin 3-yl, and
substituted quinolin-3-yl chosen fron1nono- di -, and
tri-substituted quinolin- 3-yl
substituents are independently cfre
| ower al kyl, sulfonyl, halo,
het eroaryl. [0093] In sone enbodlnents
from phenyl and substituted
substituted phenyl is choselN
tri-substituted phenyl wher
i ndependently chosen fromh
sul fanyl, sul fonyg, [ tuted am no,
| oner alkoxy Io&; substijtuted\35 WD

fron1nnno-, di -, and
in the substituents are

2006/ 053121 PCT/ e or nore hal o,

| ower al koxy substs nore hal o, | ower
al kyl  substi tut ed h hydrdxy, and\heteroaryl.

[0094] In so enbodlnents ‘R5 1s subBstituted phenyl
chosen from W, and tri-subdtituted phenyl
wherein tﬁs uen are i ndependently chosen from
hydr oxy, |ower al suF onyI hal o, | ower al koxy,

and heteroaryl. | sone enbodinents, R5 is 4-1ower

al kyl - phenyl -. 1'WNsome_gfbodi ments, R5 is

4-tert-butyl -
/4\X

——

\/ /

(Formula 3)

and pharmaceutically acceptable salts, solvates, crystal forms, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein R;, Rs, Ry, T, U, V, W, Rg, L,

and G are as described for compounds of Formula 1; and wherein

X is chosen from O, S, NR;s, -CH=N-, and -N=CH-;
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phenyl . [0095] In sonme enbodinments, R is chosen from
ort ho- phenyl ene, neta- phenyl ene, para-phenyl ene,

wo@eriokosper i dyl i dene, neta-pyridylidene, PCT/US2005/040730
para- pyridylidene, HNC HN-N HNN HNVN X1\ * A\ * X
X\ I~11 and i "\ X3 X1, ~i X3 X2 X3 X2, X2 X2 X3

.nnnr In sone enbodi nents, Rl is chosen from
Ry is lshegehdroph bydrogers bptatadly phisstigyted alkgl, opti@ralysnlstituted aryl,
ort ho- L i den t a- pyrjdylidene, and
para (w tb‘ifﬁl ﬁ&%fwtﬁ%’-rﬁx !é%gdl ments, Rl is chosen
REJ epReRif0 RN wdsaﬂl%n@ nﬁdeﬁeﬁc&nﬂy eﬂa@eﬁ om hﬁh@}@}"%ltro cyano,

enbodi nment s, par aré) | ene. [0096] I n 'sone
enbodininmhelo, QriGs aIkbrb;Ce th‘adxmllaflc@w@h balvallsoxyd C1-Ce alkoxy,

o ot e R T i RO o,

[ooalpsf i t ut hdscﬁle EABKMERBEX (L EHIRE) from'(D‘ Nn{ge CH=N-, and -
enbodi nent s, is chosen from - &hC— -Soe-,

N=€ip (lo-sone engimghm@iﬁ eHB)chesep)from Bis. enbodl ment s,
(C= d t G h
dﬂlll%l hyd%soéfrrlfl Qﬁ&gdrng%fﬂtssﬁzgﬁﬁgdg%l msgptsi ona: IsyC osen

[00ab3} i t ut Msd}ﬁbelﬂe@;scﬂt MEﬂQﬂe cheppidabadity ¥heseh okt ¢drgsbunds
%6 di hxdro 8H i m dazo[ 1, 2-a] pyrazin-7-yl, |ower
and 1Htetrazol - 5 yl. 36 WO 2006/ 053121
PCT/ US2005/ 040730 [0098] In sonme enpodi nepts, Gis

chosen from hydrogen, ~g
HN
TZ N/// ///N
T N
Y \>
Re
V. W
R3/ = \R4
HN 0
/// Z
Rao |
\\\ Y
Rig
(Formula 4)
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hydroxy, N-nethyl et hanol am no, optionally
substituted 4, 5-di hydro-1 Him dazol-2-yl; optionally
w@aiwsvsiiet ed nor pholin-4-yl, optionally substipar/Es2005/040730
pi perazin-1-yl, and optionally substituted
honopi perazinl-yl. [0099] In sone enbodinents, Gis
chosen from hydrogen, norpholin-4-yl,
adld pleyhaqupiealfzaaceptably salts, dolvates cryatak fdrays| gelades, ned-cgvalent

I R A
afBo AEIUsEnibdd bf cGhRRRIAS bf PORmINRLARE whe&il optional Iy

substituted heterocycloal kyl. In certain enbodi nents,
YG@nds arh adepetfidently chodeoiont ¢H anddst i t ut ed

nmor phol i n- 4-yl . and i onal | sti.tuted .. .
RS B ot YyarBin, R R ol AT ot Spaiqnatty substituted
nor pA@tnoNtodver lalkok§Ob Xt alkil suBsRuRIREH JHRVr Snorb hbl®, lower
chosen from-(C=NR9)-, and -(hog)tl onal |y substituted

15 Hatp,

C1- Clkpxy subsBtuted-witopne eygo lowrx gk supstipePyvithn
certai [ e and R17 are independently
chosg%d}f”r?%n?hggﬁ%?%%}élhﬁg\(ﬁd optionally substituted

RaJ ik yhoseh firoeehjdro Feh, tovadiatkgh thalo, Wiest alkoixg, atddseioxyf rom
-&C:NRQ)- and -(optjonally substituted

[@81144a) kyeyomyq e citpeh apDZ#ICH16, together with

[dogspi tr oﬂiegbr%eoeﬂ%ucﬁﬁgﬁtg,_eﬁltggg@{og%&n tdBeft9nd lower alkyl.

optionally substitute ered nitrogen
Ircsomieadnmb auim buets, R 10 ¢y/cosed oy hytitoghn, apt-propad, lapd farr-bingt. In

i ncl uﬁpeds onfeT%or. two, addi tional heteroatons chosen
SRGFRRpIIEReNtS R1odS LHEPWYY i s chosen from hydrogen,

[mw]onal I Ihﬁﬁﬁé%rhﬁd&iﬁ@nt@,‘f&{!is aHR@ti onal |y substituted
aryl, and optionally substituted heteroaryl; [00103]

[00d1Zome ehbsvdicemibalimRets, a leabiomerchémimal éntdy cgehosemfiom 4-

{%—%f%beﬁ#é{ghb%:}%pp{ o) B B RS-t absor F AR S hasin 3™

ylamino}-benzoic acid,

4-tert-Butyl-N-(2-methyl-5- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[ 1,2-a]pyrazin-6-yl}-phenyl)-benzamide;

N-(5-{8-[4-(4-Acetyl-piperazine-1-carbonyl)-phenylamino]-imidazo[ 1,2-a]pyrazin-6-
yl}-2-methyl-phenyl)-4-tert-butyl-benzamide;

4-tert-Butyl-N-(2-methyl-5- {8-[4-(N-methyl-hydroxyethyl-4-carbonyl)- .
phenylamino}-imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;

4-tert-Butyl-N-(2-methyl-5- {8-[4-(NNdimethyl-1-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;

4-tert-Butyl-N-(2-methyl-5- {8-[4-(N-methyl-1-carbonyl)-phenylamino]-imidazo[1,2-
ajpyrazin-6-yl}-phenyl)-benzamide;

4-tert-Butyl-N-(2-methyl-5- {8-[4-(amide)-phenylamino]-imidazo[ 1,2-a]pyrazin-6-
yl}-phenyl)-benzamide;

4-tert-Butyl-N-(2-methyl-5- {8-[4-(4-methyl-piperazine- 1-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
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37 WD 2006/ 053121 PCT/ US2005/ 040730 [00104] In sone
enbodi nents, R6 is hydrogen. [00105] In sone
wepdvemisirents, R2 is chosen from net hyl, PCT/US2005/040730
trifluoronethyl, difluoronethyl, nethoxy,
trifluoronmethoxy, difluoronethoxy, and fluoro. In sone
enbodi nents, R2 is nethyl. In sone enbodi nents, R3 and

NG-§8-64- K\‘ydﬁ@@épipera[zﬁmwﬁ}mﬂenylsmdlﬁ)]lfinﬁxdngblici}sha}pyrﬁ&ﬁﬁ-?fl}-2-
h r t i f1 uoronet ,
(r:re?ﬁ(;ﬁpxeﬁ, tpﬁ?eﬂﬁﬁ:g%%fﬁ@fl{%& LA uo?/orret hoxy, and Y
AftbtyBudyl- N2 RidRo- Sqmﬂqmneﬂ%dr%ﬂmtﬁﬁéhg apfincjOTe

enbodi nents, R2 and R4 are rogen [[00107] In sone
enbodidareld 2- ainynaémcdmlé@heﬁy nasige;,

i SRRy B TG et amiro imidssni 2
errbod]pylmir% yﬁ%heﬁyﬂﬁidﬁy&m1dbp sone enbodi nents, R2 and

h 00108] | nbodi t
et B e k5 L G Dipe0a- Ry Gasthy b phertiniin ht

| d f
For miea R fiRkipS e PR ® COMPRES L D e
N¢Bot&id- @-Ayetyl-ﬁ@exﬂ@nﬂ@@lﬁdﬂ@a}ﬁﬂe@mﬂ@ﬂzﬂﬂamﬁpzSaqpyraﬂﬁ 6-

phar I.C salts, solvates, crystal
for nﬁnﬁ' 'ﬁ’gﬂﬁ’? é’ggn@é%'t Eh@nzamlde
4-tert-Butyl-N-(5-{8-[4-(5,6- d1hydro-8H-1m1dazo[1,2-a]pyrazin—7—y1methy1)-

phenylamino]-imidazo[1,2-a]pyrazin-6-y1} -2-methyl-phenyl)-benzamide;

(4-{6-[3-(4-tert-Butyl-benzoylamino)-4-methyl-phenyl] -imidazo[1,2-a]pyrazin-8-
ylamino }-phenyl)-acetic acid;

4-tert-Butyl-N-(2-methyl-5- { 8-[4-(2-morpholin-4-yl-2-oxo-ethyl)-phenylamino]-
imidazo[ 1,2-a]pyrazin-6-yl}-phenyl)-benzamide;

4-tert-Butyl-N-{5-[8-(4- {[(2-hydroxy-ethyl)-methyl-carb amoyl]-methyl}-
phenylamino)-imidazo[1,2-a]pyrazin-6-yl] -2-methyl-phenyl}-benzamide;

4-tert-Butyl-N-[2-methyl-5-(8- {4-[2-(4-methyl-piperazin-1 -yl)-2-oxo-ethyl]-
phenylamino}-imidazo[ 1,2-a]pyrazin-6-yl)-phenyl]-benzamide;

(3- {6—[3—(4-tert-Butyl—benzoylamino)—4-methyl-phenyl]-imidazo[ 1,2-a]pyrazin-8-
ylamino}-phenyl)-acetic acid;

4-tert—Buty1—N—(2-methy}-5 -{8-[3-(2-morpholin-4-yl-2-oxo-ethyl)-phenylamino]-
imidazo{1,2-a]pyrazin-6-yl}-phenyl)-benzamide;

4-tert-Butyl-N-[2-methyl-5-(8-{3-[2-(4-methyl-piperazin-1 -yl)-2-oxo-ethyl]-
phenylamino}-imidazo[1,2-a]pyrazin-6-yl)-phenyl] -benzamide;

4-tert-Butyl-N-{5-[8-(3 -dimethylcarbamoylmethyl—phenylamino)-imidazo[ 1,2-
a]pyrazin-6-yl]-2-methyl-phenyl}-benzamide;

2-(3-4 6-[3-(4-tert-Butyl-benzoylamino)-4-methyl-phenyl] -imidazo[1,2-a]pyrazin-8-
ylamino} -phenyl)-propionic acid;

4- {6-[3—(4-tert—Buty1—benzoylamino)-4—methoxy—pheny1] -imidazo[1,2-a]pyrazin-8-

ylamino}-benzoic acid;
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conpl exes, prodrugs, and m xtures thereof, wherein R5,

R2, R3, R4, T, U V, W R6, L, and G are as described
wo aroeosapounds of Fornula 1. [00110] Al so pr ovPdEUS1085/040730
at | east one chemical entity chosen from conpounds of
Formula 3: / L\ HNR2 N(LrJ R R3 R4 HN O X R20
(Formul a 3) and pharmaceutically acceptable salts,
dstettaBatt@sN-(2 nysthh S-{ 84 4r6 ] -niekigl- 2trasrpholim-4eyisZabantthyl)-

R
S T AR i T

4C{m]%°(l40t€ﬁ-BﬁtylEl%n‘ZH&1§m1no)alﬂﬂu_ i (S@'P%@ﬁgﬂ] V?f\gdg% 6/ 8@2 éa%ﬁf@-
PCT/ wk2G06)-bagpBtaci®18 i s chosen from hydr ogen,

R At R PR e

repr 9&gﬁh@}-geﬁzglo’saowbst ituents i ndependently chosen
from hydroxy, nitro, cyano, amno, halo, Cl-C6 al kyl,

4¢1ﬂ@ltﬂalﬂx§&1nkﬁ;thyl 3318ﬁk(mawpballmﬂn&yarb@ylmhmm@md

i nop i 2R A S by TTITS T
Attt Bty 1N -G2Ankkth WL 83-[ 4 (Zl'-lﬁi&hyl-@ﬁﬁramehrbbﬂyl}pﬁéhylammo]

enmbodi pents, X is chosen fromO and NR18. [00112]
some“é’r@&%‘t[ll:’?Eﬂ?grazﬁ?z@yﬁsp]%ﬁg]éﬁﬁnzaﬂmé%m] Al so pr OVI ded

ALe8n Bt 19325 AR N EST AN EY o SRR 1L ERB R R Bhino)-
imidazo[1, 2 a]pyraz1n—6 -yl}-phenyl)-benzamide;
4-tert-Butyl-N-(2-methyl-3- {8-[4-(N-methylethyl-1-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
4-{6-[5-(4-tert-Butyl-benzoylamino)-2-methyl-phenyl]-imidazo[ 1,2-a]pyrazin-8-
ylamino}-benzoic acid,
4-tert-Butyl-N-(4-methyl-3- {8-[4-(Nmethylhydroxyethyl-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
4-{6-[3-(4-tert-Butyl-benzoylamino)-2-methyl-phenyl]-imidazo[1,2-a]pyrazin-8-
ylamino}-benzoic acid ethyl ester;
4-tert-Butyl-N-(2-fluoro-3- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
4-tert-Butyl-N-(2-methyl-3- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
6-tert-Butyl-N-(2-methyl-3- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-nicotinamide;
[1,2,3]Thiadiazole-4-carboxylic acid (2-methyl-3-{8-[4-(morpholine-4-carbonyl)-
phenylamino]-imidazo[1,2-a]pyrazin-6-yl} -phenyl)-amide;
Isoxazole-5-carboxylic acid (2-methyl-3-{8-[4-(morpholine-4-carbonyl)-
phenylamino]-imidazo[1,2-a]pyrazin-6-y1} -phenyl)-amide;
Pyridine-2-carboxylic acid (2-methyl-3-{8-[4-(morpholine-4-carbonyl)-
phenylamino]-imidazo[1,2-a}pyrazin-6-y1} -phenyl)-amide;
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HNR2Z NN /TY\ NUIIl wR6 R3/ RA HNZ R20 Il R19

(Formula 4) 40 WD 2006/ 053121 PCT/ US2005/ 040730 and
w@b@smssaeut i cal |y acceptable salts, sol vates, BPCHESEN5/040730

forms, chel ates, non-coval ent conpl exes, prodrugs,

and m xtures thereof, wherein R2, R3, R4, T, U V, W

R6, L, and G are as descri bed for conpounds of Formnula
61ena1mylmdeenﬁhy1>8 %@-mowlwlihmiglpml@d{mbyylmhbwmnfdazoﬁl,}

n from hydrogen, hydroxy, |ower

fl Ré $hel ﬁse (
al kyIa pygdgfl}- ’ﬁ'{i]l'p B TR Gbst i tut ed ~ ani no, | ower
44&14f~®iﬂy1 N—‘{%ﬁetﬁﬁkyp B4l ?M@yﬂ&ﬁ&l%@nﬂﬁmfﬂ% ?mhﬁk@[l 2-

al koxy substituted with one or nore hal 0,
aI kyﬂ]pé’tﬂ@m 6Wiﬂtlef¢nw}tbﬁnzﬁplﬁﬁbxy, and heteroaryl; and

G R A LR C D T LR
and Z]pgrrz&uf:{siyl]d&(}l;ﬂzﬁ}bdnﬂarﬁmgp enbodi ments, RI19 is
chosen from hydrogen and |l ower alkyl. 1In sone

@I’FWn(tzsme § [éﬂwmhdlnwwamhenylgmm]o pyl ,

d t R19 is
Font b, Mam@f GOTREEMAE T 0 |
Sadm;anm ({x@ﬂﬂ& 2}0atbbx§'hﬂE01é I@;bmhth@iﬂ— [éa(md)lfpﬁélﬁnegme:arbonyl)—
h I t sen fr.om 4-
? Ge{ngﬁ%l lac%g‘i‘ll? Eg WP@WW} Phewd)-aidephenyl - i ni

NA@Zlethl1-3- @]-[Qy('hfb?bﬁb'lﬁe E R 3 S A ) §E‘I“ﬂlﬁlazo[1,2-21]pyrazm-
6-yl}-phenyl)-4-methylsulfanyl-benzamide;
4-(1H-Imidazol-2-yl)-N-(2-methyl-3- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
4-tert-Butyl-N-(2-methyl-3- {8-[4-(1H-tetrazol-5- yl)—phenylamlno] -imidazo[1,2-
a]pyrazin-6-yl}-phenyl)-benzamide;
4-Methanesulfonyl-N-(2-methyl-3- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
2-Hydroxy-6-methyl-N-(2-methyl-3- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-nicotinamide;
4-tert-Butyl-N-(2-methyl-3-{8-[4-(1H-tetrazol-5-ylmethyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl1}-phenyl)-benzamide;
2,5-Dimethyl-2H-pyrazole-3-carboxylic acid (2-methyl-3-{8-[4-(morpholine-4-
carbonyl)-phenylamino]-imidazo[1,2-a]pyrazin-6-yl} -phenyl)-amide;
4-tert-Butyl-N- {2-methyl-5-[8-(4-sulfamoyl-phenylamino)-imidazo[ 1,2-a]pyrazin-6-
yi]-phenyl}-benzamide;
N-(2-Methyl-3-{8-[4-(morpholine-4-carbonyl)-phenylamino]-imidazo[ 1,2-a]pyrazin-
6-yl}-phenyl)-nicotinamide;
4-tert-Butyl-N- {3-[8-(4-carbamimidoyl-phenylamino)-imidazo[ 1,2-a]pyrazin-6-yl]-
phenyl}-benzamide;
4-tert-Butyl-N-(3-{8-[4-(N,N'-dimethyl-carbamimidoyl)-phenylamino]-imidazo[ 1,2~
a]pyrazin-6-yl}-phenyl)-benzamide;
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4-tert-Butyl-N-(2-nethyl-5- _ o
{ 8- [4- (nmor phol i ne-4-carbonyl) - phenyl am no] - i m dazo[
wa@emiper azi n-6-yl} -phenyl)-benzam de; N-(5-P§T/US2005/040730
8-[4-(4-Acetyl -pi perazine- 1 _
- car bonyl ) - phenyl am no] -i m dazo[ 1, 2-a] pyrazin-6- yl}
2-net hyl - phenyl )-4-tert-butyl -benzam de;
44311@@(11[1:)113&1(5-} {8H]4((ﬁnmtmtyﬂph6l-m—4 -yl-methyl)-phenylamino]-imidazo[1,2-

- NTED N SRR ) o oo DoY) |
'tﬁ‘“m"*w R o (- difot P b it ia Y1} Sndabins Pimidaol 1,2-

i met hy car
é\)’l}aﬁh%l}@ lgﬁn]zam]@henyl ) - benzani de;

44@1’* A R Ao ioapgldr YLDy T heaming - dmidagor 2

a}ppmnw)yi}bewanquﬂwnﬂjibeﬁanﬁw yl - N-(2- et hyl - 5-

m d h d 1, 2- a] pyr azi n- 6-
RS W T LR G T

b I henyl am noj
lnfCl;id&i]on’az mﬁ do#lgﬁléﬁflkggnza*n}ld gﬁ[enylog]ybzenrz)am de; 41
4-9t-Bo GOSN EB 1 8- 4PN N IS 6051- %Bgrﬁiﬁndb&lﬁ%henylammo] -imidazo[1, 2

oS s iyper sz i Loyl - phenyT am nol T dazol

4-‘2@%—2}% %&%B{kﬁ ?4 tj%lgydl?&'tlgl mH&%f‘Tﬂ)ephenylammo]qmldazo[1 2-

alpgrapin--rir phvoitiylehdnyd pbéoamide; pheny | am nol - imdazo|
4 ierfBuM ét %—l[é]-'@-chlb%mer% 91}/ pl)en?l%?nzlr? T 1m1c'iazo[1 2-alpyrazin-6-yl]-2-

méth dnyl 53;{2&11(&- mor phol i n-4-yl met hyl - phenyl ani no) -im
|{adglzj[pFi y} yrazin-6-yl] -phenyl} -benzam de;

e By Eb{%r[& -egbmhmxﬂmldawﬂ{ymh{:mmgom?mm1 2-a]pyrazin-
- 1maazo

6- ?f]S?h?m%I'éh@}ggazf& panménslm) ng]enzam de; N-(5-

4-Br- But@nmczemythypsqer[amméﬁwldaﬁ;ahﬂhﬁd@nﬁahw 'ph%halhfﬂo‘j’

a]pyra2|n 6-

1mn§a2ﬁ{31t ?ﬁ] Wi @h@réa)rgqy@tﬂwdeb enzani de;

<R A g
1nrj,dazobl] Pyirarizm-6 -y)‘!} -P-mé&hyieghayyh peeamilie;penzan de;

N R TR IR

imidazo[1,2-a]pyrazin-6-yl}-2-methyl-phenyl)-benzamide;

Benzofuran-2-carboxylic acid (2-methyl-3-{8-[4-(morpholine-4-carbonyl)-
phenylamino]-imidazo[1,2-a]pyrazin-6-y1}-phenyl)-amide;

N-(2-Methyl-3-{ 8-[4-(morpholine-4-carbonyl)-phenylamino]-imidazo[ 1 ,2-a]pyrazin-
6-yl}-phenyl)-3-pyridin-3-yl-acrylamide;

Quinoline-3-carboxylic acid (2-methyl-3-{ 8-[4-(morpholine-4-carbonyl)-
phenylamino]-imidazo[1,2-a]pyrazin-6-y1}-phenyl)-amide;

1-Methyl-1H-indole-3-carboxylic acid (2-methyl-3-{ 8-[4-(morpholine-4-carbonyl)-
phenylamino]-imidazo[ 1,2-a]pyrazin-6-y1} -phenyl)-amide;

1H-Indole-3-carboxylic acid (2-methyl-3-{ 8-[4-(morpholine-4-carbonyl)-
phenylamino]-imidazo[1,2-a]pyrazin-6-yl} -phenyl)-amide,
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4-tert-Butyl-N-(2-methyl -5- { 8-
[4-(2-norpholin-4-yl-2-o0xo0-ethyl)-phenyl am no] -

WO pdod@zaapl 1, 2- a] pyrazi n-6-yl} -phenyl) - benzamn BET/US2005/040730
4-tert-Butyl -N- {5-[8-(4-
{[ (2-hydroxy-ethyl)-nethyl -carbanoyl ] -nmethyl} -
é)henyl am no) -i m dazo|
il

tet-BujtplyN42 impetBylyd-} 8 241(&9{)}0941lébthmmyd)r}ohelhemmmlcéaylamino]-
A-tert
{4- F%‘nt‘gu%[étzh%’g’ﬁ?‘& $ Xi} 1?1‘1611&6115‘0021“698616& hyl ]

I\DWE'DSIJ(ﬁMﬁJ)-phBﬁ é&ﬁﬁ&b% énr%/dla]zo kl) ézn% yrﬁaélgé i,l% 2-methyl-phenyl}-4-

razin-6-yl)-p
{6 [3“-"% Wbb%nzmlz{@ﬂ apdnzoyl ami no) - 4- met hyl - pheny! ] - i mi

T%&%@Ed{&-gﬁﬁ%p%éﬂoégy ?ﬁl{}%%g}-[g%}l-t&t- & er?z%%‘/ am1ngsci-methy1-

{8- [@hér%fl}crmlaﬁzdu D-afpythzin-8 @mﬁid}l;ﬁh)m amydean noj -

[ m dazo[ 2-a] pyrazi n-6-yl phenyl )~ benzani de;
apd p}éqr{rlamlltyp Neqeoptaklespits, s gl:es crystal forms, chelates, non-covalent

C&'égiﬁ)%fs( é%ég_l rﬁ{gﬂﬂ%gk&re&yl) 2- 0x0- et hyl ]

[(!)12 Sh] pyr h/tetlnbdﬁ it gbtpihergyth ndbehzampéleids described herein will be

al?%‘r‘fné t“( 51 a‘ry ﬂ%‘%fﬂmaﬁyafrl%% bthe 38 fijlablsnaprerdures heingidesaibed) for
eﬂan(?ple 3h e REdtTom%eidrhesZmARk BbreR BEIBW, ind REAZ AR Afees cited

hereing Se Aalsce PCTAIS(4/1 82272 ayd RETAGY04025884y | - pheny! ] - i i
dazo [ 1, 2-a] pyrazin-8- ylam no}-phenyl)-propionic
acid; 4-

{6- [3 (4-tert-Butyl - beRaPNs RS - et hoxy- phenyl ] -im
I dazo[ 1, 2-a]pyrazin-8- ylam no}-benzoic acid; 42 WO
2006/ 053121 PCT/ US2005/ 040730
4-tert-Butyl-N(2-nmethyl-5-
{8-[4-(1-net hyl - 2-nor phol i n-4-yl - 2- oxo- et hyl)
phenyl am no] -i m dazo[ 1, 2-a]pyrazin-6-yl}

- phenyl ) - benzam de; 4-
{6-[3-(4-tert-Butyl-benzoyl am no) - 4-fl uoro-phenyl]-im
dazo [ 1, 2-a]pyrazin-8- ylam no}-benzoic acid; 4-
{6-[3-(4-tert-Butyl -benzoyl am no) - 2- net hyl - phenyl ] -im
dazo[ 1, 2-a]pyrazin-8- ylam no}-benzoic acid;
4-tert-Butyl-N(2-nmnethyl - 3-

{8-[4- (norphol i ne-4-carbonyl)-phenyl ai ni no] - i m dazo[
1, 2-a] pyrazi n-6-yl }-phenyl ) - benzam de;
4-tert-Butyl - N (2-net hyl - 3-
{8-[4-(4-nethyl - pi perazi ne-1 -carbonyl)-phenyl am no]

i m dazo[ 1, 2-a]pyrazin-6-yl}-phenyl)-benzam de;
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4-tert-Butyl-N(2-nethyl-3-
{8-[4- (N net hyl hydroxyet hyl - |

W0 e@nsiosyl ) - phenyl am no] - i m dazo[ PCT/US2005/040730
1, 2- a] pyrazi n-6-yl }- phenyl ) - benzam de;
4-tert-Butyl -N-(2-methyl-3- { 8-[4-(Nnethyl ethyl -
-car bonyl) -phenyl am no] - i mdazo [ 1, 2-a]pyrazin-6-yl
} - phenyl NObenzam de; 4- NO,
{6 [5-(4-{ert-Butyl - benzoylanino) 2-met hyl { phenyl ] -i mi

[ 1,2;a] pysRzin- 8- ylan1no enzoi Cld R4

4- tg\nf ut (4- met hyl - Q\ \N//
{8-[4-|Nmet h Ihydroxﬁ@ﬂﬁ¥L—4—sarbonyl) henyl nino]
i mdazgp[ 1, -a]pyra2|n 6-yl} -phenyl)-RKenzam e
{6-[3-(ﬁ\§ .yl - benzoyl ani no) - 2- met hy¢ //Wn
dazo[ 1, ]a]pyra2|n 8- yl am no}-benzoic aC| ethﬂ
ester; 4-tert-Butyl-N(2-fluoro-3-
{8-[4-(nv$bhﬂhine-4-carbony|)-pheny|anino] -2 i4gbd
1, 2-a]pyrazin-6-yl} -p |') - benzam de;
4-tert-Butyl - N (2-net hy] - 3-
{8 [4 ( nmor phol i e<4-c nyl henyl am no] i m dazo]

] pyrazi n-6-yl } V-"phen - benzam de;
-N- (2- mgf hyl -3 Step 3 >
{8 [ 4- (nor phol i ne- 44zar bg ) - ph | am no] - i m dazo]

1, 2-a] pyrazin-6-yl} - yl) > Iam de;
[1, 2, 3] Thi adi azol e- 4- caf boxyl ilc acid
(2-met hyl - 3- {R- [ 4- (nmor phol i negd-carb
phenylan1no]-|n1dazo [

- phenyl ) - am | soxazol e- 5- carboxyllc acid
(2-met hyhy3° ¢ 4- (nor phol i ne- 4- car bonyl )

phenylan1 o -|n1dazo [ 1,2-a]pyrazin-6-yl}
enyI Pyrldlne 2-carboxylic acid

4 (mor phol i ne-4-car bonyl) -
phenyl nlno] n1dazo[ 1, 2-a] pyrazin-6-yl}
-pheny )-am de; 43 WO 2006/ 053121 PCT/ US2005/ 040730
6- t er t4-Ryt ©
{2-methyl T3-[ 8- mfﬁnrp ol i n-4-yl met hyl - phenyl am no) -i m
i dazo[ 1,2 a]pyrpzin-6-|yl]-phenyl} -nicotinam de;
4-tert-BuRyl-N- O
{2- et hyl - 3-1%8- (4- phyl i n- 4-yl met hyl - phenyl ami no) -i m
i dazo[ 1, 2- a]pyrazin-6-Yyl]-phenyl} -benzam de;
4-1 sopropyl -
{2- met hyl - 3-[ 8- (4- nor phol i n- 4-yl met hyl - phenyl am no) -i m
i dazo[ 1,2- a]pyrazin-6-yl]-phenyl} -benzam de;
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6- Hydr oxy- N- ( 2- net hyl - 3-
{8-[ 4- (norphol i ne-4-carbonyl)-phenyl am no] - i m dazo|
wa de@bygr azi n-6-yl} - phenyl)-ni coti nam de; PCT/US2005/040730
5-tert-Butyl - oxazol e- 2-carboxylic acid
(2-net hyl - 3-{8-[ 4- (nor phol i ne- 4-car bonyl )
phﬁnyl ia;n noj ai m dazo[ 1, 2-a] pyr azin-6-yl} R
- phenyl ) - am der; N- (2:dkt hyl - 1
{8- [ 4- (morgpf6l | e~ 42 car bonyl ) phenyl ami no] -i mi {[ S~
, 2-a] pyrazin- 6-yl}
- phenyl ) - 4-Jmet hyI sul fanyl - bﬁnz‘@m de;
4 (1H- | M) - N (2-ABTh-8- R, N N
10{78-[4 ( carbonyl ) - phenyl a i

5-yl) - phenyl am ]-| m gdazol ,?U 2-
aj pyr azi n-®8yl } -phenyl)-benzam del ?
4- Met hanesul f onyl - N- 2- et hy! -

{8-[4- (norphol i ne- 4- car bonyl ) - Bhéyl a - |Rm dazo|
1, 2-a] pyrazin-6-yl} -phenyl)-benzam dej

2- Hydr oxy-6-nmet hyl - N- (2-nmethyl -3 - { HN

0
8- [ 4- (nor phol i ne- 4- car bonyl ) - phenyl am no 1 dazo[
1, 2-a] pyrazin-6-yl} - phenyl ) - ni coti nam de;
4-tert-Butyl-N(2-nethyl -

{8-1

4- (1Htetrazol - 5-yi mst hyI ) - pheny! ani noi i m dazo[
1, 2-a] pyrazin-6-yl} -phenyl)-benzam de;

[O%{l% Di met ﬁ¥fe M&%ﬁ&@s&eﬁ@rlbgl‘éﬂ 1, @ ndi&hfe of a compound of
t hyl - 3-{ 8- hol i ne- 4-

Feanfio ran )anmxeesy I(smhra@]a outil @aeavivalents) of piptneepentpl v )

ROl 08: 151 optt D sl af ) Rl ighenRhogahipo)-
fel-po%ex?é’ggxm?dﬂan@dmw 1: 1-doRgyeK with diehRGaehaes; and a base such as
p@wssﬁm @miaip fio P n@msob@nbsmb loy diopansis hratpd pLieHiy forogbout 3h.
Tﬁe P@%l\&éégz I Bmgnd (yfl 1} ormﬂﬁell?)\él I)S 1@1&8& hﬁ@%tgﬁaﬂy purified.
[dﬁhbﬁ (4- R%féi’ﬁﬂg tB Rleuction BettealNiSte) 2,ianhdame jof a compound of

razin - pheny] -benzam e,
Fq;mtglp i gégﬁ@/w‘ﬁ_p@ 1umpon-ca);bc}>n in an 1mert solvent such as ethyl acetate

T e
p?&ﬂ@l @5811@@&@]7 Edﬁp‘ﬁﬁ%l’m&ﬁﬁﬂated andaopticﬁiaﬂy puﬂxﬁ@@- f
Qj{l[Zl] 2| " ]%%ﬁnrggg r;})?lgéz{;:ltlgn l i {‘yg %}éﬂ ! l am 1% compouncf of
Formula 105 and a base, such as triethylamine in an inert solvent such as THF is
treated dropwise with about an equivalent of an acid chloride of the formula
RsC(O)CI and the mixture is stirred at room temperature for about 15 min. The
product, a compound of Formula 107, is isolated and optionally purified.

[00122] Referring to Reaction Scheme 1, Step 4, a mixture of a compound of
Formula 108, an excess (such as about 1.2 equivalents) of a compound of Formula
107, and a catalyst such as palladium tetrakis(triphenylphosphine) in aqueous base
(such as 1N aqueous sodium carbonate and an inert solvent such as DME is heated at

about 95 °C in a sealed tube for about 16h. The product, a compound of formula 109,
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4-tert-Butyl -N-(3- f

8-[4- (N, N-di net hyl - car bam m doyl ) - phenyl am no] -i i ni daz
W@PR00&/023128] pyr azi n-6-yl } -phenyl)-benzam de; PCT/US2005/040730

4-tert-Butyl-N(3-

{8-[4-(2-imno-2-norpholin-4-yl-ethyl)-phenylamno]-im

i dazo[ 1,2- a]pyrazin-6-yl}

is izolatedtapdl pptifieds] ) - benzani de;

4-tert-Butyl-N(2-nmethyl - 3-

{8-[4- (N-net hyl car bai ni m doyl ) - phenyl am no] - i m dazo [

1,2-a] pyrazin-6-yl} - ﬂt@i@ﬁbﬂsbﬁé}ﬁ@ﬁ‘ de;

4-tert-Butyl-N-(3 - { 8 - [4-(N,N -dinmethyl-c arb

am mi doyl ) - phenyl amino] -imdazo [ 1, 2- Rs

a] pyrazi n-6-yl} -2-nethyl-phenyl) - benzani Be:
4-tert-Butyl - N (3-

{8-[ 4- \#.5-di hydro-| H i m dazol - 2-yl ) - phenyiNam no]Ri m d
azo[//Jék\a]pyrazin 6-yl} -2-nmethyl -phenyl benzanide;
Ri<tert B { 3-[ 8 -(4-carb R;

am\m do\l\ 11/enyl amno)-imdazo [ 1 , \ \ T

yrai’ n- 6 yi] -2- net hyI__iﬁiﬁan%L.}__-,benzanﬂde ﬂJwv

4-t [-N- 6.3 - (4-carb 0
am m met - ph ylan1no)-|n1dazo [ i\ET gﬁﬁrr
6-yl]- q met hy| - - benzami de l
4-tert gButyl - yl - 3-
{8-[4- (N mast hy i doyl net hyl ) - phenylan1nn]
I mdazo[ 1, 2-a]pyrazin-6-yl} -phenyl)-benzam de;
4-tert-Butyl -N-(3- {

[4- (N, N -di net hyl - car bami m doyl net hyl ) - phenyl am n

i m dazo[ 1, 2-alpyrazifi-6-yl}
'6ézzanide 4-tert-Butyl - N-(3 HN{ '
8-[4- (N, N-df net hyl - car bam m doyl net hyl ) - phenyl am noj -

i m dazo] <a] pyr@2| n-6-yl Btep 2
255 Met hW=phe ~benzam de;—Bem2of urgn- 2- ¢ oxy
acid (2-jmet hyl 13- {8 4- (mor phol i ne-4-c

phenyl apino] - i 1, 2- a]pyra2|n 6-

- phgnyt) - e; 2- Met hyl - { X

8- [ 4- (nor phgl i ne- 4-\car bonyl ) - phenyl imdazg [ 1

, 2-a] pyrazin- 6-yl - phenyl)-3 -p
-yI acryl am de; Qui noI I ne- 3- car boxyMNc.2
(2-nmet hyl - 3-{8-[ 4- (nor phol i ne- Ra'car bon l) -
phenyl am no] -i m dazo[ 1, 2-a] pyrazi n-6-
- phenyl) - am de; 1-N®thy|-|k+indo|e-3i rboxyd c acid
(2-met hyl - 3-{8-[ 4- (nor phol i ne- 4- car bonyl
phenyl am no] -i m dazo[ 1, 2-a] pyrazi n-&yT}

- phenyl ) -am de;  1H I ndol e- 3-carboxylic agid
(2-nmet hyl - 3-{8-[ 4- (nor phol i ne-4-carbonyl) -
phenyl am no] -i m dazo[ 1, 2-a] pyrazi n-6-yl}
[00p2Hny| ) -Befedting to Reaction Scheme 2 to a solution of a compound of

Formula 105 and an amine base such as diisopropylethylamine in a polar, aprotic
solvent such as dichloromethane is added a compound having the formula X-
C(R10)(R11)-Rs where Rs is as described above and X is a leaving group (such as a
halide). The resulting solution is stirred under nitrogen at room temperature or with

heat for several hours. The product, a compound of Formula 203, is isolated and

purified.
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45 WD 2006/ 053121 PCT/ US2005/ 040730
6-tert-Butyl-N(2-nethyl-3-

W@ B00pA45312t 0x0- 114-t hi onor phol i n- 4-yl ) - phenyl anPeDS2005/040730
i m dazo[ 1, 2-a]pyrazin-6-yl} -phenyl)-nicotinamde; N
{3-[8-(3-Am no- phenyl am no) -i m dazo|
1, 2-a] pyrazi n-6-yl]-2-nethyl -phenyl} -4-

[0®24] but vy IAltaemam’Biydm; a soihation of a compound of Formula 105 in an inert

S?lgfte rtgh‘@r S 0E iﬂcdgiﬁ Qﬁs%%'asiis?}% Aoghopt hieryivalents) of an

alleBYE df-foAEa3RE(0)-Rs where R
1, 2= a] pyrazi n- 8-yl )ams noj - phe i nyl S‘escnbe aboye, pnd an excess of a

rqshemmgemttsudaas sodapg emcatbkgbcrra]lydndes ahy mSakmgemyairais stirred

hel.at e | d
bR TSR b 2 10BN ROl afout e aPert

c&hﬁoﬁﬁv&ipoﬁg{m%dg i ABSE cﬁlﬁﬁﬂlﬁ}ﬁeel n wll be apparent

to those of ordinary ski art, suitable
[Qﬂléﬁbd ur egefm‘ll’l@todé@ctwlbsmmﬁeo? Step Qan’piueture of 4 dvgnpound of

FOEAG L8 B RF TR I e BTN SR A oftsomBenine omula
268)AnfPeThlBH
%8806/ 053121 éﬁ%%% %Eg%agg/ﬁ%?&agg(ﬁﬁmsﬁlggew)ﬁﬂ“eﬁﬁbm
shgiras 1Spgypeops ssifumrcatbopai®and an fneRPsoR@nOsuchGi DR idBdited at

al%%ly95 WRa SLaT& bl fort Sgut% 6hT T%e pro%uct a cgr?lpcl?l%ndo of Plo%%ula 205,

is isolated and purified.

Reaction Scheme 3

RS\NH
NH, HN/‘KO
RS\V/KW/R“ AN Ny
“ /k Step 1 - ” /k
U\T/ B/o | U\T/ B/O
ILZ 105 (lj ILZ 303 (ID
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HNORZIRA V~WII Il TBOul1lR O 107 47 WO

2006/ 053121 PCT/ US2005/ 040730 R~ G HNVRI\L/G HNC N
wE@p/oBIM N N RZ 107 + N/-T N U Br 108 | |PO¥¥SH09040730

Rs Rs Rs/ \R4 HN O R5 [00119] Referring to Reaction

Schenme 1, Step 1, a mxture of a conmpound of Fornula

101; an excess (such as about 1.2 equival ents) of

bi s( neopent yl | ycol &t 0) di boron; and about 0.3 Ry G

equivalentHgP/fgfitzﬁfi(diphenylphosphino)- i S

ferrocene] dichl oropal  adium 1:1 conplex with
di chl or onet hane; and a base such as potassium agetate
in an i such as SfPdxane isRheateg\l __N
a08#| ex f'pr abouf” 3h.\  The product, a chpound| of
v/

Formul a 103, is| i solAted and optionalli purif| ed.
N

Br U/ \
108 \ ” 305 Re
6
/ V\’/W\
R3 R4
HN 0]
HN
\R5 -
[00126] Réferring to Reaction Scheme 3, Step 1, a compound of Formula 105

is treated with a slight excess of an isocyanate Rs-N=C=0 in the presence of a base,
such as triethylamine, in a nonpolar, aprotic solvent, such as dichloromethane. The
product, a compound of Formula 303, is isolated and purified. |

[00127] Referring to Reaction Scheme 3, Step 2, a mixture of a compound of
Formula 108, an excess (such as about 1.2 equivalents) of a compound of Formula
303, and a catalyst such as palladium tetrakis(triphenylphosphine) in aqueous base
(such as 1IN aqueous sodium carbonate and an inert solvent such as DME is heated at
about 95 °C in a sealed tube for about 16h. The product, a compound of Formula 305,

is isolated and purified. !

Reaction Scheme 4
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[00120] Referring to Reaction Schene 1, Step 2, a

m xture of a conpound of Fornmula 103 and 10%
w@aldbasiiam on- carbon in an inert solvent such BST/@8109$/040730

acetate nethanol is treated with 40psi of hydrogen

for about 2h at roomtenperature. The product, a

conpound of Formula 105, is isolated and optionally

purified. [00121] Referring to Reaction S&gene 1, Step

3, a solution of a conpound of Formula 105 and a

base, such as triethylamne in an inert.gol ventgsuch

as THE is treated dropwi se with abolt™ an rval ent

of an acid cRkoride of the formula R5C(O and the
ltﬁxture i's irred at roo te1nperature for

A. The oduct 14 a confg‘:ﬁgd—e-f—!:erml al

i sol at ed "an fonally purified. [0012BN"Referoing to

Reacti on Sche 1, Step 4, a mxture of compound of

Formul a 4@8, an excess (such as about 1.2 equivalents)

of a conpound f\;?rrrula 107, ant™a ~Suth as

traki

pal | adi um € tri phenyl phosphin i n aqueous base
(such as 1N aqueous sodi um car bonat ej nd ;/EJU:”
n

sol vent such as DME is heated at ab 9 a_oO
seal ed tube for about 16h. The product, @ conp Brﬁ of
formula 109, 48 WD 2006/ 053121 PCT/ US200%/ 040730 is
i solated and purified. Reaction Scheme 2pR5 Rig NH2
HNR, RBRARSRA V~WV-~WStep 1 i UBs0

2 105 203 HN L/ HNL--"" N Step 2 N 203+ 2
R G Rq G
i S S
| Step 2
405 + )N\):‘// Tg N /
N / /T \ N
Br \ U \
108 \ ” 407 Re
6
/V /W\
Rs R,
HN 0
H /
H
Rs
[00128] Referring to Reaction Scheme 4, Step 1, a solution of a compound of

Formula 105 and a base, such as triethylamine in an inert solvent such as THF is
treated dropwise with about an equivalent of an acid chloride of the formula 403 and
the mixture is stirred at room temperature for about 15 min. The product, a

compound of Formula 405, is isolated and optionally purified.
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[00123] Referring to Reaction Schene 2 to a solution

wotooa/osaepound of Fornula 105 and an am ne baBET/E82005/040730

[0

(svkiht aridasqueehysodiun sarbonaie pesharoiner seyRpicUAR 26P

as diisopropylethylamne in a polar, aprotic solvent
such as dichl oronet hane is added a conpound having the
formula X- C(Ro)(RI)-R5 where R5 is as descri bed
atz9fe an (Re)fenrmgao ReactiongScheroe, sstsn eha gsxtare 9f# qogwpund of -

The resultin t|on | tirr
i KB PRt GUgh ol LA g 1V818]?tg£%vae?°a "J%% P P8l
ni@frakib@i Iph6. gtheanch
puﬁr#ﬁ %aé"fﬂ?it%ﬁ% 013/9%153121 P /us%)osS 040730 Md50012&148]e

Frhgrigd at

S o gD LT SRR

is

Rs

@Sfola{tégméll@x}ﬁ-e@(@ R5 where R5 is as described above,
and an excess of a reducing agent such as sodi um

tri acet oxyborohydride. The resulting m xture is
stirred under nitrog such as at about
65C) for several hourggaéﬁ]wséﬁgg{es( compound of
Formul a 203, is isolated and purlfled [ 00125]
Referring to Reaction Scheme 2 Step 2, a rsxture of a
conpound of Fornul a 1Q8 an excess (such
equi val ents) of a conpeund of Fornula 2
catal yst such as pall adi um H
tetrakis(triphenylp

as DMEs heated at about 1€ in a seal t uberf,or
about h. The product, ngund of Fiiitlﬁ 205, .is
i sol at ¢d and urlfled R%ﬁptl h Schgne 3 R

I Step 1 o |

“\/k/o U\/k/c

53



RS NH NH2 HNO R3~-VRA RB VR4 OStep 11 | B\
B/O 12 ~ 2 105 303 50 WD 2006/ 053121
weEAnbASAR05/ 040730 HN L HNL~G N N Step 2 R~ PCNMUSBO3640730
WU I N Br N108 I | 305 R6 R3 W--, R R4 HN O HNC
R5 [00126] Referring to Reaction Scheme 3, Step 1, a
conmpound of Forrmula 105 is treaotgd vvlhth a slight c .
excess of an i fecyanaBe R5-N=C=0 in the presence o
base, suchNﬂr\%/LEt/ﬁyl am ne, in a nonpolar, apHN{:a\L/
sol vent, su¢h as dichl oronethane. The product,
conpound of {Formul a 3083, issleg | ated and purifiedg,
00127] ing=No React %, Step
PR gtture of Fornula 108, | an excless (sych
as about| 1.2 equivakents) of a con‘poun.lj of Formul a
such as pal | adi unf\
hosphine) in aqﬁ%ous base (such as

1N aqueous "%bdi um ¢ rbonate and an jinert 3ol venf¥%uch &
as DVE is heated at /V AN
Rg R,
HN Ry
R1o
H /
H
Rs
[00130] Referring to Reaction Scheme 5 to a solution of a compound of

'Formula 105 and an amine base such as diisopropylethylamine in a polar, aprotic
solvent such as dichloromethane is added a compound of Formula 503 where X is a
leaving group (such as a halide). The resulting solution is stirred under nitrogen at
room temperature or with heat for several hours. The product, a compound of
Formula 505, is isolated and purified.

[00131] Alternatively, to a solution of a compound of Formula 105 in an inert
solvent (such as toluene) is added an excess (such as about 1.2 equivalents) of an
aldehyde of formula H-C(O)-C(H)=CH(Rs) is as described above, and an excess of a
reducing agent such as sodium triacetoxyborohydride. The resulting mixture is stirred
under nitrogen with heat (such as at about 65°C) for several hours. The product, a
compound of Formula 505, is isolated and purified.

[00132] Referring to Reaction Scheme 5 Step 2, a mi\xture of a compound of
Formula 108, an excess (such as about 1.2 equivalents) of a compound of Formula
505, and a catalyst such as palladium tetrakis(triphenylphosphine) in aqueous base
(such as 1N aqueous sodium carbonate and an inert solvent such as DME is heated at
about 95 °C in a sealed tube for about 16h. The product, a compound of Formula 507,

1s isolated and purified.
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about 95 Cin a sealed tube for about 16h. The

product,,a conpound of Formula 305, 1is isolated and
w@eosOsael Reaction Scheme 4 51 WO 2006/ 0531 2BRCT/US2005/040730

PCT/ US2005/ 040730 R5 H HR5 105+ H Step 1 HHN O

403 YCORI\UW4 W B | | / 2405 RIGI'II" RIG HN

L HNN/NStep 2 RZ NN 405 + ~ Br "J° NU/ | N

108 Rs 11 W407 Rs R3IYRA HNO HH R5 [001281

Sezg%loﬂgdt gf Reacti on R‘:écaté ur)rgsgfhﬂ%gp 1, a solution of

Rs H HI

Y w v w

” /k Step 1 . “ /k

U / o) U / (0]

T T
R, o] | Ra o]
105 605
Rq G Ry G
HN/ \L/ HN/ \L/
N Step 2
605 + )N:/ — —_— Tg NZ —
N / T. N /
Br \ U/ \ \
108 \ I 607 Y
6 V. W 6
Ry NN
3 R4
HN )
HN H
H Rs
[00133] Referring to Reaction Scheme 6, Step 1, a compound of Formula 105

is treated with a slight excess of an isocyanate of Formula 603 in the presence of a

base, such as triethylamine, in a nonpolar, aprotic solvent, such as dichloromethane.
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Formula 105 and a base, such as triethylanmne in an

i nert solvent such as THE is treated dropwise with
w@bwensHm equi val ent of an acid chloride of theCt/o81005/@40730

403 and the mixture is stirred at room tenperature

for about 15 mn. The product, a conpound of Fornula

405, is isolated and optionally purified. 52 WO

The perdysR 2 ZompoTid ISI0BLBAEIS3 B 1sq1a@demﬂim ring to

ound of
3t gnl%? SIife &‘&%%agﬁg? Sthodl St 2 i Qi Famantng
Fofmla qomtﬁideééf(sﬁﬁraﬂub@tfloﬁe @S)Qﬁta%bﬁf@Buﬁ&‘Gf‘F ula
EalIadlun1tetrak|s(tr|phenyl ghlne) i n agueous base

003 0 agatalygt suphics pelladiam @@Ha&ﬁ(m alnépl‘mnhlan) inragnéous base

s ea\f@ QN t E&h]fs §§d1gﬁ4Eca%§0f E%a‘ﬁﬁ ltf)errto S Stg?lcag ,}%}\ZIEHE hegted at
alfort §61°@ id@Bpaled fibk $@l adbeid GAnd’ h&lﬁifdxfucﬁd colpdthd 8fFormula 607,

Efge 5R5. R H HHHRL NH RO HN Ri1 RBRff"X
isgoplaled prdpmified ) Ry | WStep 1 (I 40. WT/ 0 U BO""~k

R ¢ EREHRGHRRs ehyb (PeRle) OF 23 g5

5%, og607 is further transformed to yield other compounds of Formula 1. For

example, a compound of Formula 109 wherein G is alkoxy can be converted to a
compound of Formula 1 wherein G is hydroxy by treatment with aqueous base.
Likewise, a compound of Formula 109 wherein G is hydroxy can be converted to a
compound of Formula 1 wherein G is optionally substituted amino by treatment with
the appropriate amine, optionally, in the presence of a catalyst. Other
transformations, for example, reductions, alkylations, acylations, and the like, are well
known and within the skill of those in the art.

[00136] In some embodiments, the chemical entities described herein are
administered as a pharmaceutical composition or formulation. Accordingly, the
invention provides pharmaceutical formulations comprising at least one chemical
entity chosen from compounds of Formula 1 and pharmaceutically acceptable salts,
solvates, crystal forms, chelates, non-covalent complexes, prodrugs, and mixtures
thereof, together with at least one pharmaceutically acceptable vehicle chosen from
carriers, adjuvants, and excipients.

[00137] Pharmaceutically acceptable vehicles must be of sufficiently high
purity and sufficiently low toxicity to render them suitable for administration to the
animal being treated. The vehicle can be inert or it can possess pharmaceutical
benefits. The amount of vehicle employed in conjunction with the chemical entity is
sufficient to provide a practical quantity of material for administration per unit dose of
the chemical entity.

[00138] 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,
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108 R6 11 507 Rs W RR4 HNRI1 RIO HH R5 [00130]

Referring to Reaction Schene 5 to a'solution of a
weomwposaiel of Formula 105 and an ami ne base sURET/ES2005/040730

di i sopropyl ethylamne in a polar, aprotic solvent

such as dichl oronmet hane is added a conpound of Fornul a

503 where X is a leaving group (such as a halide).

ettrybcelladases andgmetbyiaellolose;posideredachgacaty; nmilt; gelgsm talc; solid

PRSP LELUES ot wid Ralieat f oL, several, ol e o e i
oflstrviekéteble of19Ghidd hs péahbf ABbiSis¥ed $i@ s@saﬁﬁal &1, 109e 81, &d corn

compound of Fornula 105 i'n an inert sol vent (such as
otlopelsme yushes paendensrelscbesl seefinaciortitolapwwitol agd polyethylene

ofiPbt MO bk MasBlare DR XSG Bk, (eBR R G, sugh g tyg TWEENS:

wekingegent, sach s@tiugi 1ngybgefte; sol6Hn@agen@s ifldMdring agents; tableting
triace ? xXyborohydride. The resulting mxture i1s

agqnis; s fal 1Z GRS ORI a5y BYS SO At Chair0geaiEds wajer isosiyieisaline;
ﬁﬁ@ The product, a conpound of

* For rgj)&[tegﬂff |Sglu|d§’ggat ed and purifi ed. [ 00132]

[(Néﬁ%} r i ngOptiord activaageBshmeapbeanSuéal id,a gharnXdeutiealof a

8 h bout 1.2
AR e mPieh dsPhel iy e ots radh b 50y ok dhe ahemicl
exaay aFietprésdtfin@éntidal | adi um

tetrakls(trlphenylphosphlne) i n agueous base (such as
[0DiA@)que ouEfeetiesonemtiations &f ak edstame |chantca}s@mtp ohossm flom

d tube f
oJiipsbts kEFOERAE D et cenistp Bhis anlitin Pl
forme) dheRebs Aish-gditaldnt €smpledesV0dR16/ Qﬁ%ﬁ&ﬁnes thereof, are mixed

CT/ US2005/ 040730, Reaction Schene 6
w1Pth a suitable pharmaceutical acceptable vehicle. In 1nsta:nces in which the chemical

entity exhibits insufficient solubility, methods for solubilizing compounds may be
used. Such methods are known to those of skill in this art, and include, but are not
limited to, using cosolvents, such as dimethylsulfoxide (DMSO), using surfactants,
such as TWEEN, or dissolution in aqueous sodium bicarbonate.

[00141] Upon mixing or addition of the chemical entity described herein, the
resulting mixture may be a solution, suspension, emulsion or the like. The form of the
resulting mixture depends upon a number of factors, including the intended mode of
administration and the solubility of the chemical entity in the chosen vehicle. The
effective concentration sufficient for ameliorating the symptoms of the disease treated
may be empirically determined.

[00142] Chemical entities described herein may be administered orally,
topically, parenterally, intravenously, by intramuscular injection, by inhalation or
spray, sublingually, transdermally, via buccal administration, rectally, as an
ophthalmic solution, or by other means, in dosage unit formulations.

[00143] 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
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I R XHHNH NHS HNO H603 NCOs,,"~v WR4A R3\V
WR4 11 Step | UT~- BOOUT B/O 1z 105 0 1la 605 R G
WOR00805HNC HNC N Step 2 N 605+ N R2 N N/ U iPEI/URR005/040730
[ ~\ 1081 | 607 R RWRR6 4HNO HNH | HR5

[001331 Referring to Reaction Schene 6, Step 1, a
conpound of Fornmula 105 is treated with a slight

1n@éﬁé1€@ SorWralafde nfQBEPRE e ddccbrdinoand dethddl kddey b SBEAE for

base, such as triethylamne, 1n a nonpolar,

tha @mfa,cuye lof BharmaseptisalcomHiosHions aifkiush SempogiBonggnay contain
oS35 AARLEAET S, N MR, BN

pﬁ@éremlgl agentb,dn Bedet té pﬂ@vﬁehﬁmzﬁ:ﬁuﬂaﬁp eRgant ailid)ﬁalaltz&ﬂ@f a
npound of Fornul a 108, ? excess (such as about ]
p@aﬁr@v‘ams@ A $yme embogisERty AL Syelgtions gontain from 0.1 10 99 % ot at

least one chemical entity described herein. In some embodiments, oral formulations
contain at least 5% (weight %) of at least one chemical entity described herein. Some
embodiments contain from 25% to 50% or from 5% to 75 % of at least one chemical
entity described herein.

,[00144] Orally administered compositions also include liquid solutions,
emulsions, suspensions, powders, granules, elixirs, tinctures, syrups, and the like.
The pharmaceutically acceptable carriers suitable for preparation of such
compositions are well known in the art. Oral formulations may contain preservatives,
flavoring agents, sweetening agents, such as sucrose or saccharin, taste-masking
agents, and coloring agents.

[00145] Typical components of carriers for syrups, elixirs, emulsions and
suspensions include ethanol, glycerol, propylene glycol, polyethylene glycol, liquid
sucrose, sorbitol and water. Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol or sucrose. Such
formulations may also contain a demulcent.

[00146] Chemical entities described herein can be incorporated into oral liquid
preparations such as aqueous or oily suspensions, solutions, emulsions, syrups, or
elixirs, for example. Moreover, formulations containing these chemical entities can
be presented as a dry product for constitution with water or other suitable vehicle
before use. Such liquid preparations can contain conventional additives, such as
suspending agents (e.g., sorbitol syrup, methyl cellulose, glucose/sugar, syrup,
gelatin, hydroxyethyl cellulose, carboxymethyl cellulose, aluminum stearate gel, and
hydrogenated edible fats), emulsifying agents (e.g., lecithin, sorbitan monsoleate, or
acacia), non-aqueous vehicles, which can include edible oils (e.g., almond oil,
fractionated coconut oil, silyl esters, propylene glycol and ethyl alcohol), and
preservatives (e.g., methyl or propyl p-hydroxybenzoate and sorbic acid).

[00147] For a suspension, typical suspending agents include methylcellulose,
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605, and a catal yst such as pall adi um
tetraki s(triphenyl phosphi ne) in aqueous base (such as
wo dhoagsEeus sodi um car bonate and an inert sol vREIT/US200$1040730
as DVE is heated at about 95 Cin a sealed tube for
about 16h. The product, a conpound of Formula 607, is
i solated and purified. [00135] In sone enbodi nents, a

SEIRA b x frhethOr d8llusd, WRVICHIE R399, trafatanthSd so@iinBidinate;
is further transformed to yi el d ot her conpounds of

typinahwieting agenss inclydgAenithin gidpehyrethade 3Y; apd fyhicad 1o vatives

| k &ahR nverted to a conpound of
11)\"9@1}% ghy?pmgrg%ﬁlgd( | S r?;g/lgzrog%y by treatment with
[(0a48PUS bAsGeouslsidprnsions cantan tpaictide ohtebal(sihadd8ure with

wherein G is hydroxy can be converted to a_ conpqund
CYMPIFRS Fifabler f r@arﬁlf@fv@ 05 BETSHE FUSp RISt .Seiah SECIRIRRtS e
sRfah LA, [ ool PR A e dRL Bl e
htfd:rbpmpylmﬂtlwlceibﬂme,t sodien a]girktyd ab]ywmsflpya@iaﬂaua @i, tragachnth
e like, are well known an % t he skill of
al? BUB apaciy SPEHSIE qrovFiees 24°R Ss’6’ﬁ¥ & ATG U reRpEuTing

pﬁé@h&hﬁ”f& dkarplkl l‘ébﬁﬁn AdscehiidrstidiesBiit@éEan alkylene oxide with
adm ni stered as a pharmaceutical conposition or

feftiyracids afor example polydxmjhxlenq fearate rreandanatinnauidents of

R Eh B510e Wiftciod e bR Biee BT Tt Fooony 7

hénadRhah asRitlédtalol, Yor 26 @Rk aingré@lctsSof etipdéneadxede with partial
crystal fornms, chel ates, non-coval ent conpl exes

esieis denivesl fromn dathi acidirand a heripleseh ag pefuemisthyignersorhitol
l%b%ﬁﬁfte P %‘orﬂi%ﬁéa%ﬁ g%du&as' Af%t@?eg{é R ARG r@{}hﬁ' 8*5%, /3d from
om ‘carriers, ants excl pi e

féiyaiciiead heiall Iauhyamde@tfa;bé)@mpﬁ@cﬂyahylﬁmtssommmﬁubstltute The
sufficiently high, purity and sufficiently | ow
AQUSRNE PUSPERSITS BRSO GPBFATR NG %n@ref%?sea@w?ﬁa Srexemple eyl

ated. The vehicle can be inert or
o Fropl B R e

rmaceut i cal benefits. The anmount of
[003HPLl e e fﬁmllycsymctnsmnmay be 6irimoiated lbﬁsushendmtgﬂme aative

uf d t, | t t
ingpecsgtei sy e apleqib i serRle R Blrs oihSetndol prasbonut
oft'6¥Th @it bil éfuch[ag @iﬁﬁﬁ] pa@fﬁﬁp lras B1lﬁ E@b%’s‘i&i&tm £pbdn¥ain a

acceptable carriers or nEonents t her eof are sugars,
tlls@l@hlra@gbmcfomeamglledv@m atd paafis er cetylalaheb , Sweatdning

2T Olal of Sy b R P BlR he B i BE Gt pigvice

p#iBtable oral preparations. These compositions may be preserved by the addition of

an anti-oxidant such as ascorbic acid.

[00150] Pharmaceutical compositions of the invention may also be in the form
of oil-in-water emulsions. The oily phase may be a vegetable oil, for example olive
oil or peanut oil, or a mineral oil, for example liquid paraffin or mixtures of these.
Suitable emulsifying agents may be naturally-occurring gums, for example gum
acacia or gum tragacanth, naturally-occurring phosphatides, 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.
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WO 2006/ 053121 PCT/ US2005/ 040730 ethyl cellul ose, and
nmet hyl cel lul ose; powdered tragacanth; nmalt; gelatin;

wo adoe/05Hel i d | ubricants, such as stearic aci dPERUS2005/040730
magnesi um stearate; calciumsulfate; synthetic oils;

vegetable oils, such as peanut oil, cottonseed oil
sesane oil, olive oil, and corn oil; polyols such as
[iSPy! en emdp)éf‘smle p&w&@ bdgransles BiitaBle foPpiRParaibn ofdid
pol yet hyl ene glycol; alginic acid;, phosphate_buffer

aqusbus suspensioarhyl the pildifien ofwaikr providedhoragtrangrodignttinng

RS B S edhy PLANEY nedt S8l GiainfiOleBhd 48 BOBPhidre

p@ﬁktrv&xmd aBtidblpdepesiabi wesingpyentgand suspendiag ggents are
i sotoni ¢ saline; and phosphate buffer solutions.
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solution, or her nmeans, in dosage unit
oqating Ve Al shellac
[00154] Formulations for oral use may also be presented as hard gelatin

capsules wherein the active ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil medium, for example
peanut oil, liquid paraffin or olive oil.

[00155] Pharmaceutical 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
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[00143] Dosage fornul ati ons suitable for oral use,

i nclude, for exanple, tablets, troches, |ozenges,
w@owensH20r 0i ly suspensi ons, dispersible powdECHUS2005/040730

granul es, emul sions, hard or soft capsules, or syrups

or elixirs. Conpositions 57 WO 2006/053121

PCT/ US2005/ 040730 intended for oral use nay be
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nfedfugih. NFor this parf>se aipelafie ﬁkéd ol bl ;y beRhipIRE iRI8ding synthetic

contain at | east 5% ( @g [ east one

mopanPidigl Yé‘?ﬂdeﬁyhﬁ%@é‘imlb tyh@a isgch wielc agifkradibeamefyl in the
to 50% or from5%to 75 % of at | east

&% h@?nf{:g‘{&a%gerﬁlty descri bed herein. [00144] Oally

[edB6hi st e Ohelrnmahmmet; desesibed h@reinigdytsteadnhiglstedied parenterally in
sol enul si.ons,. suspensi ons, powders, . granul es,

agfe %I’P i, Faponiesel adgyjpigiationgpeludgfesuppylancousipsections,

IRREARS einrhlﬁﬁécluYaraiﬁEi@ﬂﬂE@a@ rge&i%ﬁro!r fsiSi oy Ged c&hemlcal
preparation of such conpositions are we "KNno

entiiies describ@t hérefng dependingamsheraghide anéccmcpntmtmnmbd \beﬁ either

b pRY Gt ARSy L ndl e vg ASGRRS 1o GGt oty s ocal
a@eRtiss, pldd-diles U@ baALSPIRARLh Be Alss AP inBhe V%ﬂgle In

syrups, elixirs, emulsions and suspensions InNnc
map} §ABIPosigoye fara arenjerspgdreimastitippche cpwiey eotmptiseseat least

rose....sorbit ol d wa

o085 Bhegh! 8o BECRBR AT e CORRLE B
péreterk ai’fﬁinﬁst@hy@ & dDlsendE 61 pr&pyendokfeol, ettPbRiteObyiPSlidone,

ucrose. Such _fornulations nay also contain a

B%tfﬁ}i %]ér?f’sanfe(ﬂ}h%] Chemical entities described herein
be in [ I aratio

[005'1‘571] os agg%rgf&élaég?iges q&g&sbgé %grr?g% 1%#% glsgg ? ereH in the
foamﬁfsupmsxtom;srfup&ptab admﬁlllstmtlbls of the dnex afﬁbb@cotf@és‘iﬁbﬁ@ lcan

for rrul@él ons. cont i nin these chem cal entities can

berepiTad b ting dhe g it asuliable PgP-TeHiG wxaipien et &polid a
orBHaY teRfpefilt8d bitHqufPhiedARLG *)&atupee&ﬂr\ﬁﬂl%ﬁgrefo‘?g &1t in the

[i qul d gr eparati ons can contalrn convent

regigidi toirelease theidimga Such materials include cocoa butter and polyethylene
glycols.
[00158] Chemical entities described herein may be formulated for local or

topical application, such as for topical application to the skin and mucous membranes,
such as in the eye, in the form of gels, creams, and lotions and for application to the
eye. Topical compositions may be in any form including, for example, solutions,
creams, ointments, gels, lotions, milks, cleansers, moisturizers, sprays, skin patches,
and the like.

[00159] Such solutions may be formulated as 0.01% -10% isotonic solutions,

pH 5-7, with appropriate salts. Chemical entities described herein may also be
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suspendi ng agents (e.g., sorbitol syrup, nethyl
cel l ul ose, glucose/sugar, syrup, gelatin,

whyasos3tet hyl cel | ul ose, carboxymet hyl cel | ul oB&T/US2005/040730
al um num stearate gel, and hydrogenated edible fats),
emul sifying agents (e.g., lecithin, sorbitan
nonsol eate, or acacia), non-aqueous vehicles, which

f&ﬁmutmoy d8nRRHBA QIR SrdtRnGs a tAhSRMAaDpdtch.

fractionated coconut oil, silyl esters, propylene
[ gelol an a?opnchlwonmoe@h@s Jompising arleasboneaghicpuenl eatity described

hTrSJ%% ; oé?i v&%lgaéx e(fjg 5Y ?a?ﬁgrorﬁ%t%nglg %ﬁg&%% iff ?ﬂeda)rt such

I'Cal .suspen

ad, 6 exefr [Ebmér catdhalspsiee velaa’geu\@uaﬁeﬁf @ryaaraie Vltamm A and E
PCT/ US2 05/040730 sodlunICarboaénethyl ceIIquse
oijsy/ieerail uanylencaeroh M- meyristd Proni e, dad e like:

po?ygal V\@tﬁégglgdt%ga?]%ﬁtablgq{) (Eali‘ b%ﬂ’n@ﬁqnclu e éor example,

or bat I ca prese vatlves I'nc
emlliayis, {avalns huﬁﬁﬁtaxﬁ@,dhmheﬂmmmmlqiomdem BxdipleAqiiemhof these

suspensi ons con ain the active materi al in .
typanpianaiedaly vhic @%P%P%ﬁtsglgbwrt AP YTET 55 (I@I’@ or more materials,
seeeyfpartdre of aqueous suspensions. Such excipients

are suspending agents, for exanple sodi um
[uoa 62 xy meRepteswitativie m,lhemm inglude ktearlybaleohol, glyceryl

d th I I : di I
R PV O sg rOgEd r Frot SR G diok i oil
cdylsél&fh%'l N&b ﬁop%%bdt%at@&%h@ aciiBisolRityd palmltate isocetyl stearate,
natural |'y-occurring phosphatl de, for exa

olegkaleation, isepropsd Aeters.dexilapetsd deasd Obateaﬁctg&@mv@rfé isocetyl
al%?hoqe palmft%%,%%rgg@gﬁ)%l sﬁg{ ﬁ(@%ﬁlgtypgelb%ﬁﬁ% ﬁ?l e

or

nikibtatd, achrepdipalniitdte Heat- p1©p§'z\1| @@lﬂab Sautil@teaﬁax@ rmlyethylene
hept adecaet hyl eneoxycet anol , _or condensatjon_product s
glyeoletripfindene gixqqielawltrh sesame o) coceByleils apashis Wilgcasias el

e A

patdityé ané, isogrogyl lindbleatealatiryh lacteid, exyisthd ﬂadz&ei cfeb}dmlea‘te;tah&

aci ds and hexito anh rides, for exa Xethylene
ISF%’HS@EP@QNPF P13, SHELRS RABRANS RUtaRss 5%?5

cé?(%‘ﬁ BloRidRNEnPHitr BB Gkif: SSREME VR8s etflﬁ?lr I&ﬁﬁmeﬁhﬁéﬂyéhlonde

or n- propyl p-hydroxybenzoate.
1ssqxqmm91 casonail; eﬂgflefn@ rgimbhmedodjhylﬂimn,ehehhmgm plcalct i ve

gty s, eftfeok ERFaTBpRo iy eted, iy mib B e Ciapethy!
fdﬁnrdﬁﬁ&é té%fa!hy&r‘éﬁﬁaﬁ%uhie@ﬂéhﬁ sﬁﬁh ak biyRerid RBriftol, ¥odium 2-
suspenS| ons may contain a thickening ‘agent, for

pixelidsine-Soessbarylate salubileatlagdn, dibutyl pb Jatea pdpelhtin; and
poS\/\g erts esﬂ%:ﬂ] s chalk, talc, fullers earth, kaolin, starch, gums, colloidal silicon

dioxide, sodium polyacrylate, tetra alkyl ammonium smectites, trialkyl aryl
ammonium smectites, chemically modified magnesium aluminium silicate,
organically modified montmorillonite clay, hydrated aluminium silicate, fumed silica,
carboxyvinyl polymer, sodium carboxymethyl cellulose, and ethylene glycol
monostearate.

[00163] Chemical entities described herein may also be topically administered

in the form of liposome delivery systems, such as small unilamellar vesicles, large
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agents such as those set forth above, and flavoring
agents nmay be added to provide pal atable oral

w@e@pasHei ons. These conpositions may be preseP@BUSIHY5/040730
the addition of an anti-oxidant such as ascorbic
acid. [00150] Pharmaceutical conpositions of the
invention may also be in the form of oil-in-water

ubiath&lia@ Résicld) and !lﬂlﬂtllﬁﬂl@ﬂﬁ' vEBiy1eb. epro\g@xgast @hl R foirhed fréh a
exanpl e ol | ve oil cEleanut oil, or_a mneral oil

ety ekplgspBolinidy |swcfp%§r plestaraby sterylpminecor phosphatidylcholines.
[(§H6kﬁb' e %mfér%' fné)oﬁgoﬂsg&@ﬁﬁ SBYalin Lﬁ*ﬂg&%ﬁ& hé(ht ﬁfoﬂlleng

for “ex um acaci a or t ragacan
cmmualadnhw mcmde sublmgpiﬂobmalt arﬂemsalfdosagefmm eSwhy
bean, . lecithin, and esters or%{p est rs deri ed
C‘PIFlB‘Pﬁltﬂ%ﬁSttiﬁplﬁ%uYo%onélﬁt?ei?éi PEgpre ﬁﬂ[ﬂ?&) & su Sr'arce%§

sERoRY gcﬁﬂlt QlneahRol, anaibﬁaeag @ﬁ@@atsl il rlﬁféwc&ysstaqué mumse,

sal art esters’ wth ethylene oxide, for exanple
cmbbwqthylrvpllelmee siod Ihydmnypmpyilmtah:elcelﬁgosﬁl)(ﬂﬁtaﬁvsomﬁmmm

ST SO BT e T B U ST TG RS Satriabes ey also be

lﬁmgny on by the addition of water provide the active
redient in adm xture wth a dispersing or wetting

[Qg{g Ak, su ngmslﬁgng@é ihalatign dypscadly cgp be provided in the form of a
QLGSR or SHLARE G LhP BE LRAA AL HEL G AREBE s i

are’ exenpll

f@ht efasacrazol m@mgea céb@¥Mtona] PRBERInt (@b &icﬁloh)tﬁﬂﬁ@l’ohﬁéthane or
corrprl se conventional pharmaceutically acceptable

trigplqrodvaremgthangder t di | uents, such as cal CI um

nat e
AP oo o ThE ARUTERL MR See Pl Einmay 260 B0
csmpmsm, acdvﬂy ahlegran f&e&uﬂhtmhaﬁctea ba:rhbe ellogemfromaecividie
and c Ios l.ubri ts such as. magnesi u
vty pLmelecules hat Binclig i diNGrRLIEY tercnhalesT B difengndent of
t&kdﬂeﬁ@@eﬁée@%ﬁﬁe QMRS ABRE &égcﬁﬂgar}f%i’é?nf P¥cular classes of

characteristics of the powder m xture. Coloring
actpetytephargersinelude blen Emmyxe snhanamrs atxkatmddeidnfenhancers.

Sweet I, t ch a
(GBBAF Ane PraBEGHEA FommBiions oL CEdRBRRE Fi SURGonad
addifye §ct1\ﬁ“eadgeﬁt§ thiF @hnibe atlisety BbinS Wik vaiB§WERARecules, which
t abl et s. %pules (including time rel easé and

C@u@mfﬂm@ diderenlswaysfto cnhange rthf)rapamc @éﬂecty of @tr&past one
L A -
aﬁ&?@@ﬂ@f atmplenad mahatérapssitionk of thasheantios @64 levaNednghg Iﬁfom
0. 01% to 15‘)/ Some embodiments contain from 0.1% to 10% by weight of the
composition. Other embodiments contain from 0.5% to 5% by weight of the
composition.
[00168] The invention includes packaged pharmaceutical formulations. Such
packaged formulations include a pharmaceutical composition comprising at least one
chemical entity chosen from compounds of Formula 1 and pharmaceutically
acceptable salts, solvates, crystal forms, 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
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[ 00153] Such conpositions may al so be coated by
conventional nethods, typically with pH or

wao Reve/sBapendent coatings, such that the chem ceCT/E8100%/§40730
is released in the gastrointestinal tract in the
vicinity of the desired topical application, or at
various tinmes to extend the desired action. Such

pl‘i’e@ﬁﬁ%ﬁ%@l@%ﬂoﬂﬁbﬁ% &Mat'a%h%%uﬁ@ﬁﬁg frafmG difdasé td¥hériive to
to, one or nore of |1 ul’'ose acetate phthal ate,

11111611’9@1; ﬁ@?’;&@ftlmﬁan% it hﬁllﬂgtl@n ofifwel p;cﬂrf@qupn The invention can
g iR it PG BG " oo et Kt BrtABpunafalcR b

p@)&fﬁier W Qs BEgbebinSopdeRagudeheanh eduacl ﬁﬁ‘frdll@tbhaﬁ’lrékcnbmg
capsul es wherein the active ingredient is mxed with
infprmatien maydneladerfor @éwplefeéﬁcaqéxd@ﬁiﬂeeand@&némawon

cé@{agrﬁ]&ttﬁn afid }a&\}e%@ RRRR Mo g% 8 Jhéﬁltla}H{aEquC al

capsul es wherein e actl e |n
ﬁnhu@mmmnth wat er or an 0|I medi um for exanple peanut

il i qujd ffin ar iye oil. [0015
(984 é?lmac e ub} abot 5 FRIBSIIRE §¥‘ﬁIH§PSieel‘rt 16§ N ']F%?fmﬂafst%{ed alone,
assltn%&hlleg dr'#h E&hBiRh§on \@ﬂh‘ %ﬂféﬁ a@lveQb&a€I NOUs suspensi on.
Thi's suspen3|on may formul ated according to the

[00330 ar t Agstrdipgtyh dzeansemtltoa hadudts 2peethohof orating atmangmal,

suspendi n ent s 06/ 05 1 ...
R Bl ot By oD Fan e AR Bopag (i o e B Ao vite
céihPfidih€adhin@ebald & the eReiid]ihatinER}cIP 8i8edde, il Ffdctife amount
i nj ectabl e solution or suspension in a non-toxic

ofirleast emq ghepiend prtdityichosparfiam eompeymds phHpnnanlad 2ad
pl‘?a?#ﬂ: u?%a];l)ﬂ ct]c g’rtagllétsglli]se g&lg%ltes Ag}%fhg f5 TS, eréfﬁ% ﬁgtll %pvalent

cafpldkéspprodand, alﬁlﬁhﬁ(mres theﬂ:bﬂm chl ori de sol uti on | n
addition, sterile, fixed qils are conventionally

[Oé’llralbyed &8 the exbeny ditt Bl isdpmyp %*HEF? gy pd alpqmilowg}g, allgvdation
ok B&%Esea@ﬁéeé% Qﬁﬂ%tfohﬁﬁgre%ﬂtat rgﬂg)é%)ﬁ%%e'aﬂﬁéﬂ U Dhin

syntheti¢ nono- l'yceri tion atty
thasco® cfibis imentdei n samecbmimdldsetha shémical emtltlhsedescnbed herein

r epar.at.j on_ of Jn | es 00156]. Chem entities
o SRp i R e R B TG e 10, A dIS5Mrce o8 Yy DIoFs,
pRveiiftived ﬁndTﬁ@bHﬂhct{%atfe%ﬂﬁﬁ{t%&’ QR sShERIHQ W]t BleddRRiases is

subcut aneous I njections, intravenous, Intramuscular,
ammmuﬁnh@caanmﬁéusunmnwm1|nfu5|on technlques Cheni cal

t d h h
IFTE oo NERS 85 B! HsnmER R HVtRE BHC Rl afefor
infisigss Bagll |pBolHBﬁthﬁ mthﬁibnﬁ@vm Bﬂl@ﬁigsdrmydﬂﬁjfs%/mﬁc or by

such as | ocal
some other mechanism, in vivo, in a patient suffering from a disease responsive to

inhibition of Btk activity, by administering an effective concentration of at least one
chemical entity chosen from compounds of Formula 1 and pharmaceutically
acceptable salts, solvates, crystal forms, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, to inhibit Btk activity in vitro. An effective concentration may
be ascertained experimentally, for example by assaying blood concentration of the
chemical entity, or theoretically, by calculating bioavailability.

[00173] The invention includes a method of treating a patient having cancer, an

autoimmune and/or inflammatory disease, or an acute inflammatory reaction, by
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anest hetics, preservatives and buffering agents can be

di ssolved in the vehicle. In many conpositions for
w@anensaenl adm nistration the carrier conpri SEGI/HS2005/040730

| east 90% by wei ght of the total conposition. In sone

enbodi nents, the carrier for parentera

admnistration is chosen from propyl ene gl ycol, ethyl

c%lhlﬁﬂ{e?inﬁ@ﬂ IEREtACRSount 6 K388t onAlHnm3&S @ﬁﬁy@hbsen[fﬂﬁll57]

em call entites described herein may al so

comtpuiunidso&Farulal am:bpharmamuaﬁalb{mpqﬁahle paliss Sqlmtes, ebstl

foﬁp%ﬁgPé&gg%P ﬁws{?a eggpr\%ﬁ{%]s% »ang it gﬁ%%é R08.fan be

[00PT4]i I T i t RtdoRfE é?ﬁ‘tfddﬁh&ﬂé thd@nditfongedpodsiat to Mhihitial of Btk
tenperatures but ﬂw d at rectal ten‘peratque and wi ||
actiiy efdfrog Bregli prOhfqr ion ip eaicaimap guioENBYEe andier igflggmatory

.Such a butter and pol yet hyl ene
dlsefase gg%%%lggl%h %1 i 'C (ﬁﬁ)g’nt ities described herein
[00®y5]be f olrsohat edbddimentaaie coaditicne pnd diseasppthiat edn twrffected

such as for topical a pI I, catllgcp Lo t he kln nd nucous

AHead entidgrdeseribed heyeys ngi} W 4t EOtf ttedio: gel s.
%gﬁlgigfl e 800l Bk aﬂﬂﬁt&zgls‘;:%gs %.’cﬂhdllﬁéi)hpﬁbttlﬁ’hﬁeﬂ% p&ffisis,

nposi tions in any_form i ncluding, for
albxg)rm]rehn’s disaﬁsepmtabledmwh&yndmm, IBgogren’s QEIB@C tissue gragt,

OB B I RESC B BG g A D IRS SRO e B P R TR
ergthefhatbhife a%@%do%&?éﬂg%&néﬁldﬁkpm% deRiafemfositis  Aultiple

appropri a e salts em cal entities described herein
sohagsis sslordsiergd, VAR R0 M@&mw@w oD othsy vapoyigies),

a{t&rgﬂnﬁ@% flgti‘c( %}rﬁﬂﬂfog%{f p%gc stgfe ('éc?c;d os'm{% ﬁndrome (and
asg6dTited Blongkralonéphafiis afd pul%’ﬁﬁﬁi}qiﬁmcﬂﬂtagé)y a’&ﬂleﬁb@élleflﬁﬁ

herein can be adnm xed with a variety of carr

rheamatoicharghnitis, Phrrpiidiopahicrrogpocytongmmc paurs @TP) Addison’s
dlg%%%g?}a?kmgﬁt’ § {h’sea%le C&Qﬂé@m&@ hﬁ&fs\é e&l?ﬂb&g% a?piﬁc sfl&;ko hﬂrasthema
grpwspaﬁdethehgé ycol, PPG 2 nyristyl propionate, and the

I|ke 00161] (lher rlalssH;aIefor seln
aqui} am@aqrw.r%w% elil%gng busnobl 1? to ski Ut filammatory

péi?llc\fﬁé?—: S 1 AEGH8R bowel Bis?é%@ r\ﬁétﬁnﬁ? ARG S tis E)ﬁ@t’ﬁﬁbﬁﬁs

eac t hese “types of nateria whi ch cad

emplmhlﬁusngbmngms,aaymaxdms elsplu‘ftlsonﬂecunym,emmm hegagitis,
are.as fa

gastritis, en’cen’élsI dermatltls gingivitis, appendicitis, pancreatitis, and cholocystitis,
and

cancer, including but not limited to, B-cell lymphoma, lymphoma (including
Hodgkin’s and non-Hodgkins lymphoma), hairy cell leukemia, multiple myeloma,
chronic and acute myelogenous leukemia, and chronic and acute lymphocytic
leukemia.

[00176] Btk is a known inhibitor of apoptosis in lymphoma B-cells. Defective
apoptosis contributes to the pathogenesis and drug resistance of human leukemias and
lymphomas. Thus, further provided is a method of promoting or inducing apoptosis in
cells expressing Btk comprising contacting the cell with at least one chemical entity
chosen from compounds of Formula 1 pharmaceutically acceptable salts, solvates,

|
'
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[00162] Representative enollients include stearyl
al cohol, glyceryl nonoricinoleate, glyceryl .
woreessaar at e, propane-|, 2-diol, butane- 1, 3-dPOI/USI005040730

oil, cetyl alcohol, iso-propyl isostearate, stearic
acid, iso-butyl palmtate, isocetyl stearate, oleyl
al cohol, isopropyl laurate, hexyl |aurate, decyl

cqtsedufmnsodtebedesg ann-zevzxilent icempkikyd, prdﬂr@gmgaid mo&m%els thereof.
tate,.di.neth i | oxane, n- but yl. .sebacat e,

[{i)@g%r opyThe ﬁ?f‘ﬁngg%g V}lcfe§ HI%IN%W BAmeNt g vghich at least ohe

ch&Richl Yy clﬁfs@@fr@fneoonﬁi&ﬁﬁs §ft aap mﬁ%ﬁéﬁhﬁ%’uﬁ@aﬁly

gl ycol, triethylene col, lanolin, sesane oil
apesptable Sabs,lsolvatea;:ctry@abt%nns chelatos, mn#cova]antetomm@@d prodrugs,
olin m.ner al oi but yl .
o Pt Pl rthe fly S Bent P B asaenand i pelpges
mdthivdls @@ treatnleat iy hiti ﬁﬁ 1848 onéYHensiby |enﬁ@Q5h@§&1, fréta Q:)é{np ounds of
ol eate, and “S@ﬁ nmyristate; propéllants, such” as

Fermpan and phempaseuticadly oceninble sltssohvptes cartigal forma rcbdates

91'1 gétzﬁ%t c&ﬂ?h&ﬁ fﬁ)?&ﬁﬁ? Olalgt?mlﬁ&!eg ﬁ{&eo’f i3 #%n%g g?% t in

ride i'SO-pfr Opano

cabinatiohyithioac gt moﬁé additiwoel fyive aghing., di et hyl ene
et her, dlethylene gl ycol nonoeth

[@r‘ﬁgfl d%ﬁ% ne gpediment th edpﬁ%ﬁmproméffsmarnﬁ@@d of %/reating
cAiRef, %ﬁﬁﬁ%ﬁﬁh‘l‘hﬁ@ an&)%ﬁtaﬁﬁ afo ﬁié% %1 Efer bﬁ
(% car oxyla l%l e

sorbitol, sodium 2- pyrroll
I®Q11¢ragsémh ehintprisg$ agrhinlisddridgeo aamdmge]l 1atn|eed theredf an effectlve

oBPUEHrR e BB ek B ST Rl Al i
pRAIMOAIIhIEF ocop@bleamd, kilvaRETERR A %ﬁﬁe%élét%s noﬁ b1y

aryl anmoni um snectites, chemcally hodif
complgses, Diedaizsnand mixtwes thereos fogetiay axnﬂmetelcgndmm]v& iageht,

%R"b% luLe%?f ff ugétﬁ%ﬁgﬁrﬁtrg%qt%ﬁﬁ"uﬂ‘e@g} B Sory
dxseersb Q)t)aﬁ%bﬁwmﬂaﬁ'hlhblﬂo@ﬁ@actﬂﬁﬂ R Byimpe 1 éé%ﬁd aggnt may be an

rmnost earate. [00163] Chemical entities descri
asdlappaigry Assl. Hacatmsnicuith (hesarandiastive agent may bh eribotom

h nal .|
ccﬁ%ﬁnﬁt@ﬂﬁsﬁgf? 03 Z&SIIi \éﬁflé tr%%tgﬁregg@iﬂég t QBBél}%lgilfiltlty chosen
fre@TobipRONE CARTR0la Lmid Iﬁﬂﬁhhc&n’tm&l@l acb&abl@tlts, solvates, crystal
mul til rrel | ar vefﬁ}cl es. posqQnes can be formed from a

fopms; helptess niheRss ww@@xessnr@ﬁmgg apHonigsires hereof. In certain
eb&ERMEhR Mt M&sPn 9 ?Eﬁtﬂ Lf5Rh 'ﬁ%ﬁ?c?rréénql%ig 4% F%rérlug L pnd

conposli tI ons usef or at al nin
phdlmacmlheaﬂyc@bqﬁmble s3lts, palivateke cfystall fcﬁrgis,adheldmg fiéd-cantent

K f S t t I _
cQIpr SO gEs R B T D b AL Hhbetrpebve agrepin o

sififle dosage form. Suitable antitumor therapeutics that may be used in combination

with at least one chemical entity described herein include, but are not limited to
chemotherapeutic agents, for example mitomycin C, carboplatin, taxol, cisplatin,
paclitaxel, etoposide, doxorubicin, or a combination comprising at least one of the
foregoing chemotherapeutic agents. Radiotherapeutic antitumor agents may also be
used, alone or in combination with chemotherapeutic agents.

[00179] Chemical entities described herein can be useful as chemosensitizing

agents, and, thus, can be useful in combination with other chemotherapeutic drugs, in
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sucrose, sorbitol and mannitol, and binders such as

acacia, mcrocrystalline cellul ose, carboxynethyl
w@edobisage, and hydroxypropyl nethyl cel | ul ose.PCT/US2005/040730

@ idants, lubricants, sweeteners, colorants,

anti oxi dants and flavoring agents di scl osed above may

al so be included. [00165] Conpositions for inhalation
piryipulag|dnygsahat ibducpapoptogs i n the formof a solution,

ensi on or _enul sion that can. be_ adm nistered as a
I@Pﬁggboaueg@ﬁthpﬁ rﬁacre?%t}&ﬁea?mgﬁy 9653588 ceﬁé fhghegotherapy,
' I
c&ﬁﬁ‘ﬂﬁﬂé b, Hﬁ'ﬁstcﬁfr%% r}gt AEnt(RdSg O mgﬂr‘eﬂlﬁ%g alb%ﬁgﬁfe e&uc

trfchlorof hane) onposi ti ons
a@ﬁfnt tdgether stbrat laast\wntCh@fmcnhqntw slmsclpﬁlommlnmoundmlﬁi?ommla 1

act | Vlu%%ﬁaliyphanctebl\e;g@?ef %%t]egllﬁg?/g@% ancef}?g{%esp H%f:?%ent

cdnﬁpl@késf Bf IRl gs VS ExAurBHIBRSE iR bn BRICUAARPERER RS iRfease the
therapeut| c effects of the chemical entities descri bed

sdmsitiont of Parcer edllsde thel chemetherspeuticagent isylsermarided kerein.

RRLE cor < SR BETE bt PnEURRRRLS o AR sBERE Hain e

cormbiantiorowitheleraicalcenticins @dstribeidebrdih @mhdeaapmycﬁn@:@m S
t hat can be chosen froma w de variety of nolecul es,
infhitops (camptatheset TdAPQLecag, ft?wmerw&% lrﬂldm@rm@rﬁ: dayngaycin

f t t
ol GORRIY fchab Rl (o o fRbutiaC BB SBHCN)
tubhln dpeesdagents (argetakybandahhblasimb) @ylé Hldlcrgl‘td] @gents (ef £
t t evel ran rom
o A S BT AINED SHIBORY DS SRl A 0es).
[0b2%2 Y Venfiidedhetchtfare %m%'otfh@ﬁm & the\{/hl‘é‘ﬂ BOELABAL S

contain fromO.5%to 5% by weight o conposi tion.
Cl[mQﬂ&}ltlfMﬁélosmmlcomppmmswd Esrrpalaliaaydthpﬂnmcmdmﬂyi cal

d f
o Rl Sl P ey R B s i, Per -y A cleleXgs godrugs,
arh @ FteRk (HRAILLY a@hBsRErel HOBEIARMMNGEL Gh aﬁﬁrlﬁﬂéxﬁmltowd

phar maceut i cal | y acceptable salts, solvates, crystal

agest. A ntichlqramatory sgsnisdasiadebit aronsilinitsd, to FAIDsgeqn-specific
o0 e G0 S0 M e L B S

CORposi't

cqrtitdsedtbids, theth6RERRLe AaEH H¥eIvkiS fadtOieret dptdr ( PERp RIS
for ysing the 63 WD 2006/ 053121 PCT/ US2005/ 040730

S SHIURASUPPESTHE andaretheiraxateat a pati ent
[0v¥831e" | NIELARF Ao NS RASEink RABUE bkt Rmited to ibuprofen,

flurbiprofen, naproxen and naproxen sodium, diclofenac, combinations of diclofenac

sodium and misoprostol, sulindac, oxaprozin, diflunisal, piroxicam, indomethacin,
etodolac, fenoprofen calcium, ketoprofen, sodium nabumetone, sulfasalazine, tolmetin
sodium, and hydroxychloroquine. Examples of NSAIDs also include COX-2 specific
inhibitors (i.e., a compound that inhibits COX-2 with an ICs that is at least 50-fold
lower than the ICsy for COX-1) such as celecoxib, valdecoxib, lumiracoxib, etoricoxib
and/or rofecoxib.

[00184] In a further embodiment, the anti-inflammatory agent is a salicylate.
Salicylates include by are not limited to acetylsalicylic acid or aspirin, sodium

salicylate, and choline and magnesium salicylates.
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inhibition of Btk activity and/ or inhibition of
B-cell proliferation. The invention can include
w@e@eiosilng prescribing i nformation; for exanplBCT/US2085/040730
patient or health care provider, or as a |label in a
packaged pharmaceutical fornmulation. Prescribing
informati on may include for exanple efficacy, dosage
[60185pd N niThkmatilinflammeny igkintitliag alsb ©6 axoeticagierrid For
reaction information pertaining to.the pharmaceutica
SKREPIG! AP CORICOStBOIETRY br chgsen §om ¢patisame haﬁféle

nféﬁ@ﬂ%l%gfgs&%é in congdh N éﬁzeg‘r}]ﬁ%\b&ﬁéoﬁ IEHP | Ve agen Ssone

[p@B8y 0] Adweoddltiong] pmbbhmantwthm amtemﬂanﬂhaxd@stherapmtia@gent isa
treati nple unan havi ng a
@C@&?@W@%&&?ﬁ&@ ?QSh‘FFI Y?rPré"PraBP activity,

[60I%P] | ST NEhadRALiSH 5RS hmlde@eﬁlta@dﬁm Gh Wikt e agtich a
di sease, an effective anount of east one chem cal

neﬂatrmngtommms farmoetalodivpolibider suth EtDat dllnlyérofolatwdeductase
A SR E T, T BrAB A Ao gL e

laliﬁoﬂihd@t ures thereof. [00171] To the extent that Btk
implicated in any of the follow ng, alleviation of

[Q‘H§8b|| s ea$8hergnihodigpernis ofthe i wentmmmmm apanbirgtigns in which
t

SPEABIN S5 SRNE o B BAGORE bl e

eddizamiaber péb&adleumab)Taﬂ“I\H? a@tagonl’t, Buth & diineldepa o€ EfliGiueb,

t. all eV| i on. of di sease,  di sease synpt ons,
W&i‘i“g\/‘éﬁ?ﬁ?ﬁ‘\r %IHBaWPB?fHWaééW@ ¥r eat nent of conditions

[RASOrCi at egtﬂ'}"oﬁtﬁ'érteﬂl%%&mlfén & T %erf\t/glltnﬁ%gmnt lcBmb tlon

scope of this i1nvention. trea
waichat least angercting agnnt isray iBinkmasitppyéstant anm’ibomd such as
hi biti B- cel | liferatio byl hi biti ng ATP
RS d ORI S shging: Yeomfingy rigen i mycophenolate
m¥E&hani sm in vivo, in apatlent sufferlngfroma
di sease responsive to inhibition of Btk activity, by
[ AN st eHOﬁfggeelﬁV@ oftbe oxder, fonzemptea of tomod. 1 atg todddtmg per

tit h f E I
8y SR Dol b R BE Besst B B B o e sbRaE -
nmiqaﬁddaion&QBHS(O S heltat7esperpefi lerﬁ?t‘ adKmt Tﬁ@%bﬁﬁ@.%? active

pro ru m xt ures thereo to inhibit Btk

ﬁw my\hewpmblmd veifly e vehieledo neslies asingle dosgge foem

w@f Qﬁ'gtd@% 11l ﬁ?}%?lrtg%ﬁ{%t %Jelﬁt&l alfuﬁ{he % nHLaﬁ {r}b(%/ckg o%séll}lumss%ratlon

Doeenattiformhd will ganeedilyeohtatn figm hi Iﬁ%t&ﬂsd(ﬂhg loif Y activ@QAgr8dient.

The i nvention includes a nmethod of treating a patient
W&U‘?nr‘fé' ggﬂ%a@p mayplso vary depending on the compound used and the

particular disease treated. In some embodiments, for example, for the treatment of

autoimmune and/or inflammatory, a dosage regimen of 4 times daily or less is used.
In some embodiments, a dosage regimen of 1 or 2 times daily is used. It will be
understood, however, that the specific dose level for any particular patient will depend
upon a variety of factors including the activity of the specific compound employed,
the age, body weight, general health, sex, diet, time of administration, route of
administration, and rate of excretion, drug combination and the severity of the

particular disease in the patient undergoing therapy.
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aut oi nmune and/or inflammtory di sease, or an acute
i nfl ammatory reaction, by 64 WO 2006/ 053121
wEADLASARD5/ 040730 adm ni stering an effecti veP@nosauws/040730
of at |east one chem cal entity chosen from conmpounds
of Forrmula 1 and pharmaceutically acceptable salts,
soI vates, crystal fornms, chel ates, non-coval ent
0029 exes A 1abadell @S, ofanzdnﬁbbiiﬁwbﬁthe ihengei can[mﬂsza]as 4n
sone enbodi nents, the condition responsive t
dipgmpesHir forgenstlyingand/gr pbtginiRe eonpnouads hathave the function of
ol SR Oy T SRREE R AT Tho Bl Binds of the
invenitdn @8y ad@dnally be msebfoe Vehﬂmdgrmlenngldcsmmlatdmng
and di seases that can be affected using chem ca
@ﬁ%slaﬁ es descrl bed herein, include, but are not
g?fed tg "EMEﬁﬂﬂﬁﬁaﬁléﬁéﬁﬁﬁhMQﬁééﬁﬁ@hﬂﬁXsQﬂﬁ?ﬁﬁ&ﬁbun
|nc udi ng ut not limted to psoriasis, al
inGirettty lsbdeé withe, labal mhickiprevidewe tietsstalle ergaal Sjgo gachtmsstOpe
di seas

TSGR o BPORE LSt el G panc: B ARIE P lter

cheARYAninBdckA i 8sTRY 8pdbsfid ﬁﬁ@m@%ﬁ&@du@éseé’tc Spemﬁc binding molecules
glonerulonephrltls) dernatony03|t|s nmul tiple

inglyide peiss, suchses kiptoelanrdreptayidin digaxdn mmﬂmmetat Eear the

st isaThe SRBH HetPRbrernthd HHRE BE Dot bl B Tgtea

withsaablet e whichrpeovilesep fetettich, nabeprdandnaitly known procedures,
hemoprr hage), atherosclerosis,. rheumataoid arthritis,

agonthndcaboye-obht lsbel qan dareibe gt isdissrtly Dseiidts detestaidy signal,
on's

S8 ce, T REaRS s TRAE PR B RE R Rl il
exanapledre | i ke, acute inflammtory reactions, including
but not limted to skin sunburn, inflammatory pelvic
di sease, inflanmatory bowel disease, urethritis,

EX¥ibieSy sinusitis, pneunpnitis, encephalitis,
meningitis, nmyocarditis, nephritis, osteonyelitis,
Symbssw ob4-tengButyk-No(2-methyt-8+{8+[4-(memplhelinte-4-carbonyl)-

S TEb SR SRS e BRRELCE 1>

I i mted to, B-cell |ynphoma, |ynphona (| ncl udi ng
Hodgki n's _and non- Hodgki ns | ynphoma), hairy cell
STERHer a. 2oty myaopieny) SR bivil - Hdimaborinane
| ogenous | eukem a, and chronic and acute
| Ymphocytic | eukem a.

0...0
“B”

>

NO,

[00194] A mixture of 2-bromo-6-nitrotoluene (3.2g; 14.8mmol), bis(neopentyl
glycolato)diboron (4g; 17.7mmol), [1,1°-bis(diphenylphosphino)-
ferrocene]dichlropalladium, 1:1 complex with dichloromethane (362mg; 0.44mmol),
potassium acetate (7.3g; 73.8mmol), and dioxane (75mL) is heated at reflux for 3h.

[00195] The mixture is then cooled to room temperature, treated with water
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[00176] Btk is a known inhibitor of apoptosis in
| ynphoma B-cells. Defective apoptosis contributes to

w0 b@epsgibogenesi s and drug resi stance of humanPCT/US2005/040730
| eukem as and | ynphomas. Thus, further provided is a
met hod of pronoting or inducing apoptosis in cells
expressing Btk conprising contacting the cell with at

(10081Y), SiCexeAeiel Gath &Rfliatdtate¢HRBOMIN! e GORPRUREIYadHed with
Fornui UléEharmaceutlcallg acceptabl e salts, solvates

weBT (X é@ @8&bune AoTFYUBh @eﬁeamr@@hyerw%t@um@wﬁﬁe and

chel val e
oG E8 i FRPaCRALRBln SSRGS ol OHEHBSpRfgycr sin o
(eﬂﬁidiﬂdﬁh ﬁéxahé@@ﬁ% %5/3 436Mlh gﬂﬂleﬁt) td effsoid ZB(mmetHyBBl cal
entity chaosen from conp ds of Forpula 1
nmhw&)eﬁtérdé@reﬂyltlé@?dét%tmr@a%eat& s Whide,paigh (és3g) crystal
forms, chel ates, non-coval ent conpl exes, prodrugs,

and i xt ures thereof, is the only active agent given
STEP2R2:pat i 3«5,5aDinethgljl,312¢diosidsorinamt2HyH)s2-ofeth ylamifine nt
in which at | east one chemical entity chosen from
conmpounds of Forrmula 1 and pharmaceutically

cceptable salts, solvates, crystal forns, chel ates,
;ngcovalent conpl exes, prodrugs, and m xtures
thereof, is given to a patient in conbination with
omeé or nore additional active agents. [00178] Thus in
gofe _enbodi ment the invention provides a nethod of
ti ng cancer, an autoi mune and/or inflammatory
diSsgse, or an acute i nflammatory reaction, which
conprises administering to a mammal in need thereof an
effective anobunt of at |east one chemical entity
chaosen fraom conpounds of Fornula 1 and

(MM hrac euth BETHES oggc(gﬁpgbyle’i-ggqopgenyé)oﬁ vates, crystal
dﬁﬁ%ﬂgp §b§i1&ta%§g?ateig¢5.fggw_ eorl), i eyﬁta%&ﬁm -5 by f70mg),

Xt'ures t , toget a second actl
ethgbmtetate (Mindl) and mdbieanos €5miL) fiorediedewith A0psi of Aydrepgen fon 2h at
aut oi mmune and/or inflammtory disease, or an acute
TG0 [SHTERYRY reaction. For exanpl e the second agent

[(RY7Pe anThaMikmkdts |tﬁt'é‘f%tt91roﬁgl§9&ﬁé wéEhﬁ%thﬁ{‘bCM (it he
second active-agent maybe prror to, comtant wth,

100mEp [ahd thierfgiraieaaconsantrated in acud teeafford Be(5Ghem cal

bl SO EpyhSEk SRR e a0y 058 g o

fornms, chel ates, non-coval ent conpl exes, prodrugs, and
m xt ures thereof. In certain enbodi nents, at |east

STHE Bheni d4rBeiyl-Ne-[3-Griodimethylbh3 2iipsaharinagt2-¥brdrul a 1
and phargﬁgﬁ bhﬁgprl@ggﬁgéable salts, solvates,

crystal for h- coval ent

[00198] A solution of 3-(5,5-dimethyl[1,3,2]dioxaborinan-2-y1)-2-
methylaniline (3.1g; 14.2mmol) and triethylamine (3.0mL; 21.2mmol) in THF
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conpl exes, prodrugs, and m xtures thereof, is conbined

W th anot her active agent in a single dosage form
w@iobakdiel ant it unor therapeutics that may be uBE€HUB2905/040730

conmbination wth at |east one chemcal entity

descri bed herein include, but are not limted to

chenot herapeutic agents, for exanple mtonycin C

(TldniIops atdted diopwide, with ét-péi ButyDbenzpgahidrbedR 6mdl; dp@irdel) and

doxor ubi cih, or a conbination conprising at |east one

thepmixfge is Sired 3 FRPTE KEMSTAWE APl A8 agent s.

d?fi@bpt her apefik eafgttﬁénuﬂ%recﬂ@i?ﬂigﬁ Ye, 3h$ Xabifed WRIPH1OAC,
one or 1n co lnation wt not era eutic agents

tHeOfltrZ@]is @reantcaed Brvacto esafthed driitntyl IﬁéB{éS A-can be

g} FERTBPRsE o ek PIRS e BHERGEES SpRbfe Sl
(floggs, in 66 WO 2006/ 053121 PCT/ US2005/ 040730

particul ar, drugs that induce apoptosis. [00180] A
met hod for increasing sensitivity of cancer cells to

HFoor ng iR PRl ReF Lynle) Bt bfippidioon o

toget her wjgyRaih-8- ﬁhn@}nsexfziama@bth@négtw chosen from
conpounds o Fornu and pharmaceutically
acceptabl e salts, solvates crystal forns, chel ates,
non- coval ent conpl exes, grodrugs, and m xt ures
thereof, in an anmount sufflicient to increase the
sensitivity of cance | SOEto t he chenot her apeuti c
agent is al so provi erein. [00181] Exanples of
ot her chenntherap@btic drugs that can be used in
pigal entities described herein
k\%? i nhi bitors (canptothesin or
) C ' se Il inhibitors (e.qg.
daunonyahn d etoposide), alkylating agents (e.g.
cycl ophosphani de, nel phal an and BCNU), tubulin
directed agents (e.g. taxol and vinblastine), and

bi gl ogi cal agents ae. . antibodies such as anti CD20
[¥3P0body, AmpErg of ﬁﬁi;iﬁ@%ﬁmr@m[dr?da]@yltaémrm@)nmo}-benzow

a%\g P%ﬁgésttér{tgé?ﬂqul %% 4%% ﬁE\i t??SSS BL étﬁ mg]im)'(arl])onnan-

one énm c a oS e
2gmmmmq4pmhy1}duemmda (866ehgp izasmmigg qfallﬁdihiny

¢ aﬁegg&%lng ag&ﬁﬂ)zg! vat&‘](? cry taI %;ﬁggqs cheigg\rtbggate

(e, s DM@(i%ﬁm)rii RLREEH 95”’(;(&8 %??% hidB Y 1dh, an

antT-inflammtory agent. t1-inflammtory agents
[QOﬂQl]u de blhe mmums theinrmbbd te mohiSRhiPstaturetranpeicivith oater

(Z@gr} %%ﬁ%ﬁv%{tfl eﬁxyfg eta?g {nge Egmf) e[n %}Q’ce}aétg erebvlvgsloqeg with
brine (1 x SOmL) dried over anhydrous sodium sulfate, and concentrated in vacuo.
The residue is triturated with hexane and filtered to afford 4-{6-[3-(4-tert-butyl-

benzoylamino)-2-methylphenyl]-imidazo[ 1,2-a]pyrazin-8-ylamino}-benzoic acid

ethyl ester as a dark yellow solid (600mg).

STEP 5: 4-{6-[3-(4-tert-Butyl—benzoyiamino)-z-methylphenyl]-imidazo[l,2-

a]pyrazin-8-ylamino}-benzoic acid
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corticosteroids, nmethotrexate, tunor necrosis factor
receptor (TNF) receptors antagonists,

WO pavgsHeppr essant s and net hotrexate. [00183] BXEDF1085040730
of NSAIDs include, but are not limted to ibuprofen,
fl urbi profen, naproxen and naproxen sodi um
di cl of enac, conbinations of diclofenac sodium and
m soprostol, sulindac, oxaprozin, diflunisal,
pi roxi cam i ndomet hacin, M et odol ac, fenoprofen
cal ci um ket oprofen, i udthaburret one, sul f asal azi ne,
tolnmetin sodium 'droxychlorqu|ne Exanpl es of

| AIDs al so include COX-2 specific inhibitors (i.e.,

hiNs COX-2 with an 1C50 that is at

tpan the 1C50 for COX-1) such as

' | um racoxi b, etoricoxib and/or

In a further enbodi nent, the

anti-inflamatory agent is a salicylate. Salicylates

include by are not linmted to acetylsalicylic acid or

OB3AICy e SR oAb BaS o b B o T

inli@&bPEb-2 Jﬁs@aﬁﬂlstylmﬁfﬂomcﬁé Ycid@aRl edt@Y(600188; Demehol),

corticostéeroid. For exanple, the corticosteroid na

ethanot h¥keln) dndddN agrepiisgndiym hsseawise Né@@h)als heated at reflux >f/"or 1h.
R 2: AL L2 BRSSP

¢ HOIdindRRtrsctéd@iththyl acnétbamt 1@0yn1Y. HEesgx@rat th reagashid iwdth
ol d compound such as gol d sodiumthi onal ate or

br%m(gm(mm pnquvqr Ao ys SoRIGR ﬁﬂﬁﬂt%nq Graceéed in vacuo.

nt is a

Tﬁe g%gilc I'n ﬁggltor 3’ t%%%%a%% ? I FgF%t@g uct ase
bénzhj/lbinﬁrm) Z-maﬂllyllﬂlsnyl]}trhxdhnf{i(ﬁteqpmzm—&dyllalynhd}d?em]za't: acid as a

% se i nhibitor, such as |eflunom de. [00188]

t%%?l ghents of the invention pertain to

conbi nations in which at |east one anti-inflammtory

conpound is an anti-C5 nonocl onal anti body (such as
SEERIG: zunad-tent-BrgykeNk 2 umethy -3¢ 8-[Mtmanphelure-4-cartonyh- as

ol pha. ronbeye TP el biney b Ehtamice

enbodi nents of the invention pertain to conbinations
in which at |east one active agent is an
i mmunosuppr essant conpoung such as

N

HN 0

[00204] A mixture of 4-{6-[3-(4-tert-butyl-benzoylamino)-2-methylphenyl]-
imidazo[1,2-a]pyrazin-8-ylamino }-benzoic acid (52mg; 0.1mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (49mg; 0.11mmol),
diisopropylethylamine (0.05mL; 0.3mmol), and DMF (1.7mL) is stirred at room
temperature for 20min. Morpholine (0.04mL) is added and the mixture is stirred at
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nmet hotrexate, |eflunom de, cyclosporine, tacrolinus,
azat hi opri ne, or nycophenolate nofetil. [00190]
woomagssibevel s of the order, for exanple, of fPONMUS2005/040730
ng to 140 ng per kil ogram of body wei ght per day can
be useful in the treatnment of the above- indicated
conditions (0.5 ng to 7 g per patient per day). The
réOTR Wipepdtuecdi 2e | ngredi ent that nmay be combined with
t he vehicle to produce a iingle dosa I

f !
(90205h i ng Waser( 1D hoen eddediiad theanie B tPafgrd Fick-

| . \ "
D PR B [P gRnqine2e Gl phadl i imidezel.
alpyopzédb-gh-phenyt)copneanidecs addategelidédOnad)so vary
dependi ng on the conpound used and the particular
di sease treated. In sone enbodi nents, for exanple, for
the treatnment of autoi nmune and/or inflammtory, a
dosage reginmen of 4 times daily or less is used. In
Egampledbodi nents, a dosage reginen of 1 or 2 tines

daj,l y. i | AN d.. h
shRtneis o stpd sy ome s R T PR b YR
phehylaf@ins) fchid AWPT\2 & faiziil §-ylfpHeag L} diSotimtahiadi ng t he

activity of the specific conpound enpl oyed, the age,

body wei ght, general health, sex, diet, tinme of
adm ni stratigpn, route of admnistration, and rate of

excretion, drug conbination and the severity of the
parti cp dieease in the patient undergoing therapy.
68 WO ) 053121 PCT/ US2005/ 040730 [00191] A | abel ed

f oriiNOf Sa conmpound of the invention can be used as a
dia/,osth for identifying and/or obtaining conpounds
thaat h the function of nodulating an activity of a

ki RQsS descri bed herein. The conpounds of the

B nvent i on may additionally be used for validating,

optim zing, and standardi zi ng bioassays. [00192] By

"| abel ed" herein is neant that the conmpound is either
STEPeLt | y  dr(6-Brosia-tuidago[l 2salpgchzin-Biylamind)dienvsic abid

provi des a detectable signal, e.g., radioisotope,
fluorescent tag, enzyne, antibodies, particles such as
[00206Ft i ¢ PabBroh@simigdoM - UIPyRest 8 larhiaf)-b&izofRRed dthel ester
bi ndi ng nol ecul es, etc. Specific binding nol ecul es

(10Heg: ddmpmeh & Gissalbied 48 200TBL iethaneld28? PeofeARdiORmL 1 N NaOH

. di i anti di ' E e ifi inein
LB PR RS 09600 o BRI T
sélabiglfé@red and collected, then slurried up in 0.1 N HCI (75mL) and extracted
with CH,Cl, (2 x 75mL). The pooled CH,Cl, layers is washed with brine, then dried
over anhydrous sodium sulfate and concentrated in vacuo to provide 4-(6-bromo-

imidazo[1,2-a]pyrazin-8-ylamino)-benzoic acid as a white solid (8g).

Bene!

NZ /N
Br)\/N\/)
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with a nol ecul e which provides for detection, in
accordance with known procedures, as outlined above.
wab@elosdiel can directly or indirectly provide BCT/US2005/040730
detectabl e signal. [00193] The invention is further
illustrated by the followng non-lIimting exanples.
Exanple 1 Synthesis of
4-tert-Butyl-N(2-nmethyl-3-{8-[4-(norpholine-4-carbony
' )- phenyl am no] -i m dazo [ 1, 2-a]

SBEP2zi n- 6{44(G-Byomeyimidagablk.2ra] pyragipes>ylamino)-phenyl]-

2-(2-Methyl -3-nitrophenyl) -5, 5-di methyl[1, 3, 2]
di oxabori ﬁ]gf:éhoriﬂ-!i-y?-ngetlg}ﬁma N2 [00194] A mi xture of
2- brono-6-ni trotol uene (3.2g; 14.8mmol), bis(neopentyl

[q%lzx‘ﬁ:]o' g,t g%‘g;ﬁ?;%ggf &&ﬁ;@rgg{g;g[’l,2—a]pyrazin—8—ylamino)—benzoic

adi {4, 0L IIWBREN, YRRFAM 18R i aHRER bt bibaphoniym,
hﬁﬁiﬁfﬂ?@'@p?&pﬁgfﬁ'%.ﬁ)%;omo i@nﬂb5 i ?_}(ﬂﬂh_ﬁfs?ﬁﬂﬂib)’l_eﬂg’tldmab @nlh;t 34.4mmol)
UX or . m_ Xt ur | S en Ccool e .
ikt @etiase o g SO A SHAP G B BIaRF s 20min.
MoHRe @ﬂﬁt?ﬁ%ﬁ&9 i Addhd tRNBixeE [BGHRE attdoh t‘lj]ehlb\ékamre

acetate (3 X 80nL '

The extracts are washed wt
fordtlr (2 x 50nL) and brine (1 x 50nL), dried over

d di | f . t. od Lin )
BB ot T irh s B S REGRR R B ey Ratds
nlo- 18-k Katig]-mbihelif AL i-metfiido
"‘S’?ﬂé’d?%ﬁ?[%%‘a%y?%ﬂﬁﬁﬂf"f o o eliF i metfirono as o
crpamsolih 6h639)- 5, 5- di net hyl [ 1, 3, 2] di oxabori nane as a
white solid (3g3g) STEP 2: 3-(5,5-Di methyl[1,3, 2]
di oxabori nan-2yyl)-2-nmethylaniline | | 0, B,o (NH2

[ 00196] urg-ofN 2- (2-nethyl -3-nitrophenyl)-5, 5-
di met hyl [ 2] dioxagborinan (6.7g; 27.7mmol), 10%
pal | adHNmM®1- car b 670nmg), ethyl acetate (75m) and

2h atN*™
> N

met hanQH(/?l\?nL) is treated with 40psi of hydrogen for

NH,

STEP 3: {4-]6-(3-Amino-2-methyl-phenyl)-imidazo[1,2-a]pyrazin-8-

ylamino]-phenyl}-morpholin-4-yl-methanone

[00209] A mixture of [4-(6-bromo-imidazo[ 1,2-a]pyrazin-8-ylamino)-phenyl]-
morpholin-4-yl-methanone (500mg; 1.24mmol), 3-(5,5-dimethyl-[1,3,2]dioxaborinan-
2-y1)-2-methyl-phenylamine (340mg; 1.6mmol), palladium
tetrakis(triphenylphosphine) (200mg; 0.17mmol), 1M sodium carbonate (10mL), and
DME (25mL) is heated at 95° in a sealed tube for 16hr.

[00210] The mixture is cooled to room temperature, treated with water (75mL)
and extracted with ethyl acetate (3 x 80mL). The extracts are washed with water (2 x
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roomtenperature. [00197] The m xture is filtered
through celite, washing with DCM (2 x | OOrm), and
W b@efsiierate is concentrated in vacuo to aff ordI/US2005/040730
3-(5, 5-
di met hyl [ 1, 3, 2] di oxaborinan-2-yl)-2-nmethylaniline as a
white solid (6.0g) STEP 3:
16or EYRHdWridH(| %-109m%:) dirtedtovet &rihyaro%]s dommkmtfareamdz yI ) -
2 net hy| phenyl ] -benzam de, H O N 6 BOO L é
cansEfrateshingcae. (T@egcsdqlqﬁel{s Fg,tp{ated with ether and filtered to give {4 [6-

1 in-4-
Ol nRER R BT Rl TR phind) oppyotin-4
ylAethehatRQE/aGa34alid BAE)S2005/ 040730 (110nL) is
treated dropwi se with 4-(t-butyl)benzoyl chloride
(2.6nm; 14.2mml) and the mxture is stirred at room
tenperaturgfg 1 n. [00199] The mi xture is then
flltered qughNcel and washed with Et OAc, the
filtr R§_£0NC t@tedln vacuo to afford
| -N-[3-(5,5 dimethyl [ 1,3, 2]
" di oxaperNne- 2-yl) - 2- net hyl phenyl ] - benzani de as a
vvhlte soI [ d/ (4.09). STEP 4:

-(#={ert-Butyl - benzoyl am no) - 2- met hyl phenyl ] -im
o[ 1, 2- a] pyrazi n-8-yl am no} - benzoi c acid ethyl
OO0t M H N HNNIN o 1([00200] A mxture
-(6-brono-im dazo[ 1, 2- a] pyrazi n- 8-yl am no) - benzoi c
| et hyl ester (687ng; 1.9nmmol),
-t-butyl -N-[3-(5, 5-di met hyl [ 1, 3, 2] di oxabori nan-

STEP 4: [6-(3-Amino-2-methyl-phenyl)-imidazo|1,2-a] pyrazin-8-yl]-(4-

morpholin-4-ylmethyl-phenyl)-amine

[00211] {4-[6-(3-Amino-2-methyl-phenyl)-imidazo[ 1,2-a]pyrazin-8-ylamino]-
phenyl}-morpholin-4-yl-methanone (350mg; 0.82mmol) is dissolved in anhydrous
THF (50mL) under nitrogen at rt. Solid lithium aluminum hydride (0.5g) is added
portion-wise to the stirring reaction, and the reaction refluxed under nitrogen for 2 hr.
The reaction is cooled to 0°C in an ice bath and quenched carefully by the dropwise
addition of water (0.5 mL), then 15% NaOHq) (0.5mL), and finally by more water
(5mL). The reaction is stirred at 0°C for 15 minutes then the slurry is ﬁltere}d through
celite to remove the aluminum salts. The filtrate is partitioned between watér and
ethyl acetate, and the ethyl acetate layer is washed with water (1 x 50mL), and brine
(1 x 50 mL), then dried over anhydrous sodium sulfate and concentrated in vacuo to
provide [6-(3-amino-2-methyl-phenyl)-imidazo[1,2-a]pyrazin-8-yl]}-(4-morpholin-4-
ylmethyl-phenyl)-amine as a tan solid (300mg), which is pure enough to use in further

steps.
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2-yl)-2-net hyl phenyl ] - benzam de (866ng; 2.3mol),

pal | adi um tetraki s(tri phenyl phosphi ne) (220ny;
w@2m8n0sk) , 1N aqueous sodi um carbonate (3nmL)PCEHOS20DNVE0730

(13m.) is heated at 95 Cin a sealed tube for 16h.

[00201] The mi xture is then cooled to room

tenperature, treated with water (30nL) and extracted

with ethy acetate (3 x 40nlL). The extracts are washed

i brijne (1 x 50nL), dried over anhydrous sodi um
concentrated in vacuo. The residue is

ed with hexane and filtered to afford

6-N3-(4-tert-butyl-

bénzoyl am no) - 2- net hyl phenyl ] -i m dazo[ 1, 2- a] pyr azi n- 8-
yl am no}-benzoic acid ethyl ester as a dark yellow
solid (600ng). STEP 5:

STEPG: [ 3- ( éréreButfudivétidie azidy| ani no) - 2- met hyl phenyl ] -im
i dazo[ 1, 2- a] pyrazi n-8-yl am no}-benzoic acid 71 WO
2006/ 053121 PCT/ US2005/040730 O OH HN\ HNIIN N

O [
B4 ot a8 70l s dissolvsd i it of wter
(liomIgand [ccmcz }hﬁ:)y (Gamh) 8/4tylsamnga}eranWb cabexylig, ace%/ inptlded,

GE crvi P e S el Wt pioget e ARNEHHRE1S

ahRRARR éEE\ﬁfdiE equomg 0%1 '_?ﬁ@ﬂ{e?lchdﬂ@d RIROMAsk Wrapped in
tenpera?ure usted to 6 wwth 1IN HO an

alusoinae f@uto\meﬂﬂ pm;llghaen@thatr@acp@n heaterbiel 9)0°C1fﬁ*e3 hr. The
t
SR BT rbre ohS ek RO Lo s
TI'Ai:é'I?%d’lE&gbﬂ(égﬁc Il@efs{)aré whslicdvith $dhumatedsbdidsedagbonateq2ad S0MIC)
tert ut
flied ofesr anhyds ?WBW@h shlfatg gdrenenirateddy pgeus i Thes-

reg{ﬂ‘?iﬁk BRYis RERFRIY Rkh ShtinAogrifilyf &ved Shibd 130 BB de GIFF
bw;srl-ﬁibbtilﬁuhg/iﬂ(l\l-lg)?asrmwniyé sadid{ 8- [ 4- (nor phol i ne- 4- car bony

| )- phenyl am no]-imdazo [1, 2-a]
pyrazi n-6-yl } - phenyl ) - benzam de

STEP 6: 6-tert-Butyl-N-{2-methyl-3-[8-(4-morpholin-4-ylmethyl-

phenylamino)-imidazo[1,2-a]pyrazin-6-yl]-phenyl}-nicotinamide
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Oe0O HNHNII N N NO1/[00204] A mixture of
4-{6-[3-(4-tert- butyl benzoyl am no) - 2- net hyl phenyl ] -

WO pdod@zapil, 2- a] pyrazi n- 8-yl am no} - benzoi ¢ aci dP¢BRRIPNS/040730
0.1 mmol ), benzotriazol-I-
yl oxytri s(di nmet hyl am no) phosphoni um
hexaf | uor ophosphate (49ng; 0.1 | mmol),

[0@21§OPV opx!Bixhut 3nT6IE- ir@m@fmineﬂ@l -BhemB/)}imidavd] DMa]pyrazin-8-

is stirred at room rature for 20nin.
mhqim—ﬂhmthﬂ)phegyléra@w @ngmeh 3¢ngmols berzgtriazol-1-

yl?%#%r SRR RE Ao o Rstiey (BHED 1 GRBRUD, and

disas §ﬁ?ywﬂ€5’1ﬁhﬁxe@ Rinlls; @ 7Thirho1p isadissobved fifi dimiatnylhcmtettmde (1mL)
-N-(2 t
e S 00 -5y il 5 g

1 %n?uoéﬂ}s%ﬁ@t?éﬂﬁ'éﬁe xh%mreq@ %ﬁ‘#%eétgl@é%g?ﬁmﬂ&aﬁ% Rr Wit €

[08214r t - Buv\&dterl(ll QrﬁL}mtaﬁgld:d é?&d[tﬁe tdx oo is Hidterad-td giperfetelryButyl-

NP B o G Rmasp syl hepyleming pidagol L2-glngggein-6-

1 nic6inarBlde 2S ERruble tan solid (120mg). The crude solid is purified b
yymws}r (r)lrm I mdazo[ 1, 2- a] pyr az(l n- Sg)y | am no) - benzc]ijl c Y
flaahi ():li:rot{‘lﬂogl@g}]ly over silica gel to provide the final compound as a pale cream

( i m dazo[ 1, 2-a] pyrazi n- 8-yl am no) - benzoi c
Soi‘&(go‘?}“gﬂ? ester (10.0g; 27.7mol) is dissol ved in
200nL et hanol (200 proof) and 100nm. 1 N NaOH

Example 3
Synthesis of 3-(5,5-Dimethyl-[1,3,2]dioxaborinan-2-yl)-2-fluoro-phenylamine

0,50
X
NO,
STEP 1: 2-(2-Fluoro-3-nitro-phenyl)-5,5-dimethyl-[1,3,2]dioxaborinane
[00215] A mixture of 1-bromo-2-fluoro-3-nitrobenzene (800mg; 3.63mmol),

bis(neopentyl glycolato)diboron (900mg; 3.98mmol), [1,1’-bis(diphenylphosphino)-
ferrocene]dichlropalladium, 1:1 complex with dichloromethane (100mg; 0.12mmol),
potassium acetate (1.0 g; 10.2mmol), and dioxane (20mL) was heated at reflux for
16hr.

[00216] The mixture is cooled to room temperature, treated with water
(100mL), and extracted with ethyl acetate (3 x 25mL). The extracts are washed with
water (2 x 25mL) and brine (1 x 25mL), dried over sodium sulfate, and concentrated

in vacuo. The residue is purified by flash chromatography over silica gel (elution with
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I's added. The reaction is refluxed for 2 hours and

then cooled to rt. The resulting solid is filtered
wa@nweosdibect ed, then slurred up in 0.1 N HC (FGIIy2085040730

extracted with CH2C12 (2 x 75mL). The pool ed CH2C12

| ayers is washed with brine, then dried over

anhydrous sodi um sul fate and concentrated in vacuo to

- Dy P 5 5_dimethvl-
et?%r@c/?g%ge[ 1?’2&1@6%?#;?322 |ﬂrl1l 9%’-%/?3%’1 Ir)1I})e)n-y 1gesﬁsz g}ngeta}éi d as a
[ Ivih2 Jdioxaboriming 85 pal® yaowisid (350mgh~N / v IINII~ Br 73
WO 2006/ 053121 PCT/ US2005/ 040730 STEP 2:
[4-(6-Brono-imdazo [1, 2-a] pyrazi n-8-yl am no) - phenyl ]
phol i n-4-yl - met hanone [00207] A m xture of
[EQQG-bronD-inidazo[1,2-a]pyrazin-8-y|an1no)-benzoic
aciod (4.0g, 12. Omol), .
bEfnzot ri azol - 1-yl oxytri s(di net hyl am no) phosphoni um
exadl uor ophosphate (6.0g; 13.6mmol), and
mnﬁsopropylethylanine (6nmL; 34.4mmol) is dissolved in
e hyl acet ami de (50nL) and stirred at room
tenperature for 20m n. Mrpholine (5nL; 57nmol) is
added and the m xture is stirred at roomtenperature

f 16hr. [00208] Wat 100 [ d dt .
kB 3 88308 5T AR b 3SR o iyt
brono-i m dazo[ 1, 2- a] pyr azi n- 8-yl am no) - phenyl ] - nor phol

i n-4-yl -methanone as a creamsolid (2.65g) O / I N
[082N7INN N A thisur§HER-(3:fluoro-3-nitro-phenyl)-5,5-dimethyl-

8o o Borne B Ag 1 HhBB 2108 bafidti 8%l chrtfon ¥ drlr
ethyl acetate (75mL) is hydrogenated at room temperature and 40psi hydrogen for
2hr.

[00218] The mixture is filtered through celite, washed with CH,Cl, (2 x
100mL), and the filtrate is evaporated to give 3-(5,5-dimethyl-[1,3,2]dioxaborinan-2-

0]

yl)-2-fluoro-phenylamine as an tan solid (200mg)

Example 4
The following compounds were prepared using procedures similar to those described

above in Examples 1 to 3.

Structure Name MW M-+
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yl am no] - phenyl
m xt ure of

} - mor phol i n- 4-yl - met hanone

[00209] A

W@ 20060532 00- i M dazo[ 1, 2- a] pyrazi n- 8-yl ani no) - ptiEny10p5/040730

nmor phol i n- 4-yl
3- (5, 5-di net hyl
2-yl)-2-nmet hyl

- met hanone (500nmy;

-[ 1, 3, 2] di oxabori nan-

- phenyl am ne (340ng; 1.6mol)

1. 24mmol ),

pal | adi um

“tetraki s(triphenyl phosphi ne)
sodi um car bgnatle (1 On), and
gal ed tQble for 16hr.
tenperature, t
acted with ethyl acet
washed with wate
00§/ Q#0730 100ni) and

. The residue is tritura
flltered to give {4-][6-

£Po- 2- met hyl - phenyl ) -i mi
] pyr azi n- 8-yl am no] - phen
anone as a tan solid (
) N~ NH2 STEP 4:

- Ami no- 2- net hyl - phenyl ) -
nor phol i n-4-yl met hyl - p
- (3- Ani no- 2- net hyl - pheny

dr ous sodi um sul f at e

4’1@1@5&&@ Y
( Qg§4 E?$QMed
reveotepinp

-wetYhre |
b ot

(75m
The
r a]piZraxin-8-$laii¥ih 300626103
brine (1 x 100nL), dr
acithd concentrated in
ted with ether and

0@z HpoN;503 _
hoiaer %

| m dazo[ 1, 2- a] pyr azi n-
henyl )-am ne [00211]
| )-1m dazo[ 1, 2-a] pyraz

n- 4-
O HNJ 91

520.4
At

S
L)

121
ed

ylasninOJ- pleenyl } - mor phol

0. 82mmol ) ilssolved in anh
nitrogen [rd 1ithiumn
is add i oncwiGe to the
the re ion refluxed under n
reactig Ncooled to OCin a
car ef ul | yythe dropw se ad
t : (aq) (0.5nL), an

o)

HN

ydrous “THE (50nL)
&-[Ar{imepholymr4-de (o 5

SNBSS rhe
gnghe

n1rﬂ1§@zoPﬁQJa]@J?£1z1ﬂJé
dition of water
cpkensbtbenzasyideror e wat e
C35H36N603

Mol. Wt.: 588.70

N BuENIRIRRRy]- é50m9589 3

L.L&.l
~—

ﬁﬁu_

N-(5-{8-[4-(4-Acetyl-
piperazine-1-carbonyl)-
phenylamino]-imidazo[1,2-
alpyrazin-6-yl}-2-methyl-
phenyl)-4-tert-butyl-

benzamide

C37H39N70;3
Mol. Wt.: 629.75

630.3
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(5m). The reaction is stirre
then the slurry is filtered t
W0 @@ num sal t s.
_ between water and ethyl acet
acetate layer is washed wth
brine (1 x 50 nL),

d at OC for
hr ough

15 m nut es

ate, and the ethyl

water (1 x 50niL), and

celite to renove
The filtrate is partiti onedI/US2005/040730

then dried over anhydrous sodi um

sutrfate and cogrentrated i n V
t hyl -
Wy -

I)Jantne as a t
r I\lenough to use in furt
q5§$%;NPCT/U82005/040730

| #nicotinic acid |

yﬁ'\%l )

and conc.
tert - Butyl
I

1, 2-a] pyraq
yl met hy]| -
is pu
2006/

6-terttBu

is dissolved
H2SO4 (0. 5m]
carboxylic acid is

anmoni un
) are then added, the
mfoil to shield from
The

d to pH 10 and extract

844&% Botyl-RC@Veyl-5-
-li m dazo™[

| {8af44EN-methyl-

F§O|Igﬁi§q?gg%ﬁthlc

n{@anint)imEddz6] 152-
0212] Nicotinic_acid
i AP EaminyG- v ephsnyliat er
)1, A tirring.
]gg%égd% and the
stirred under
1& [S fate (140ny;

i apped in
IMghtWan@(gt@e reaction
reaction is cooled to
ed wwth Et OAc (4 x 50m

ni trogen|

577.4

=)

The pool ed organic | ayers are washed with saturated
sodiunTcar bonatg (2 x 501L) 1 g PYEr 5273
anhydr ous sodi sul fate and 2@%%@%?62 gf#%&gaguo
The resul ONT is purifi eld{ Sy- mmmedtyﬂdrmt ogr aphy
over sili | tlo provide 6-ftert- I-nlco inic ‘
aci d (i”i ) as a white solid.|cahe ny mingly N D ¢
HN - N idazo[1,2- -6-y1}-
tert tNyJN-{Z et hyl - 3- [ 8- 14 azmgl[phgﬂpyrazmyly t hl
/Q)V phenyl)-benzamide
Ci33H34N6O2
F;;S% Mol. Wt.: 546.66
4-tert-Butyl-N-(2-methyl-5- 533.3

/@)J\N/
H
HN

JYN
N \j>

e

{8-[4-(N-methyl-1-carbonyl)-
phenylamino]-imidazo[1,2-
aJpyrazin-6-yl}-phenyl)-
benzamide

C32H32N60,
Mol. Wt.: 532.64

HN; EO
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wEAN6ASAR05/ 040730

phenyl am no) -i m dazo [ 1, 2-a]

pyrazi n-6-yl]-phenyl}-nicotin
[00213] A
[ 6- (3- am no- 2- net hyl
yl]-(4-norpholin-4-yl et hyl
0. 36mmol ), benzotri azol -1 -

-p

am de 76 WD 2006/ 0531

m xture of

henyl ) -am ne (150ny;

21

PCT/US2005/040730
- phenyl ) -i m dazo[ 1, 2- a] pyr azi n- 8-

ytoxytri s(di nephyl am no) phosp

hexaf | uor ophosphate (450ng; 1.

di i sopr opy yl'&hkbne (0. 3nL;

di nmet h et #m de (1nl) and

t enper re for 20m n. 6-tent

(200mgy~ Bmol ) is added an
N

rature for 16hr

tgerﬁxtureis filt

N-

@ tan solid (120ny).
“tash chromat ography over
al conpound as a pale

+~5-Di met hyl -[ 1, 3, 2] di oxab
ine rl~ O B, OF N

mfb'rtUHhtyl-N—(Z-methyl 5-
Onmol and

St i.

S0 Rt

[00214] Water (10nmL)
ered to give

IMbyIW‘e.rﬁmcﬁli nam de as
crude solid is purifie
silica gel to provide
cream solid (100ng)

ori nan-2-yl)-2-fl uoro-
STEP 1:

{B- mnﬁamlc}e)ﬂ:&le@ylemmo&ed i

Cbliehﬁl)mbﬂiamleel S stirry

1ﬁg?ﬁ§?-phenylanino)-'

519.3

2=(2-Flrooro-3-1§ tTo-phenyi)=5,
00215] A mi xtu

di oxabori nane
1- br ono- 2- ro
bis(neo e gl
[1, 1
ferrocg
dichlo o

i trobenze

N (di phenyl phosphi no) -
diNchl ropal | adi um 1
ne (100ny; 0. |2mmo
nmol ), and di oxan
x for 16hr. [00216] The
rogmtenperature, treated wt
©®ed wth ethyl acetate
ashed with water (2 x 2
dried over sodium sul f
The residue is purifie
el (elution with

oImLo)diboron

fteéi"%ﬁﬁfyﬁlw-(z-ﬂqeﬁyiéb-
nES-[4BCIemythyBpiperaaivie) |-

N eSS0 )
1%113@26[’1 Q)aglwr&éﬂn -6-yl}-

assi um-acet
epY(eZQB‘lb)%nmdheat ed at
m xture is cooled to
h water (100nL), and
(B3 A80,) . The extrac
5nL{ and brine (1 x

aMel. WhioWefent r at ed

d by flash chromatogra

602.4

at e

LS

in
phy

81




77 WO 2006/ 053121 PCT/ US2005/ 040730

to give 2-(2-fluoro-3-nitro-p

henyl ) -5, 5-di net hyl -

et her/ hexane 1/ 2)

wQ 2008/0231di oxabori nane as a pal e yell ow solid (BSDO§00$/040730

I 0, BBOF NH2 STEP 2: 3-(
di oxabori nan-2-yl)-2-fluoro-p
m xture of 2-(2-fluoro-3-nitr

5, 5- Di net hyl
henyl am ne

11,3, 2]
[00217] A

o- phenyl ) -5, 5-di net hyl -

[ 1,73, 2] dioxabori naney ( 240nD;

pal | adi um on-ca on)f%OOrrg) al
i s hydrogenat eol/b\ m t enpe
for 2hr. he m xture| i
celite,
filtratgy

3- (5, 5- dlne hyI [1, 3, 2] di oxab
yl)-2-K phenyl am ne as &

T L[
nﬂgm{gh?l (R

r piveresinalnyl)-pbpaylamingi-o

(3 Segbh Fe it B

€2-methyl- Ehenyl) 4-tert-butyl-
or i nan-
nbanapmiis i d (200ny)

acet at e (75n)

602.2

-

gen

[8-(4-morpholin-4-ylmethyl-
phenylamino)-imidazo[1,2-
a]pyrazin-6-yl]-phenyl}-
benzamide

Cs5HzsN6O2
Mol. Wt.: 574.72

N fol |l owi ng conpounds were prepared using
dures simlar to those described above in
ples 1 to 3. Structure Nan@;MWNWD, 78 WO
6/ 053121 PCT/ US2005/ 040730, . O _
-(4-tert-Butyl- 520.4 e¥ql Wt.:601.74
benzayl am no) - 4- net hyl - HN phenyl ]-im dazo[1,2- N _N
a] I n- 8-yl am no} - benzoi c NaC| d HN O C3I H29N503
Mol 519.59 O 4-tert-Butyl-N(2-nmethyl-5- 589.38
O 4-tert-Butyl-N-(2-fluoro-5-{8- | 593.3
d N/\ [4-(morpholine-4-carbonyl)-
HN bo phenylamino]-imidazo[1,2-
N%iN) a]pyrazin-6-y1}-phenyl)-
N benzamide
F
HN. O C34H33FN6O3
§ Mol. Wt.: 592.66
4-tert-Butyl-N-{2-methyl-5- 575.2
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&N {8-[4- (norpholine-4- HN vO carbonyl)-phenyl am no] -

N 1--)N D imdazo[ 1,2-a]pyrazin-6-yl} N
w@b@npidizbenzam de HN O C35H36N603 Mol . W.: BGBUSDOLN40730
N (5-{8-[4-(4-Acetyl- 630.3 eNN piperazine- 1

-carbonyl) H N vN O phenyl am no] -i m dazo[ 1, 2- N

al pyrazin-6-yl} -2-nethyl- " NN ~

phenyl) - 4- Tar t>Ppuiyl - obenzam|deterttdhiY1- K32 HaGh0s. Myl 588.2
W.: 629. 9 MW 053121 PCT/ US2005/ 040730 @
N-

yl - 5- G7AB-[4-(Cemgoqaperezip-1t

4-tert; (

{8-[4-(‘I met hyl H N hydroxyet|hyl - 4- e -aN _ N>
phenylw&\?ﬂ]"-i m dazo[ 1, 2- Z I\erélftgl;}/lir:)}%%ﬁﬂgn%nf}] phenyl )
benzanidey O C34H36N603 Mjlimid¥zof1,5dpytindo-yl}-

t-Butyl-N-(2-nethyl-5- 547.3 &N )
- (NNdi net hyl -1 - phenyl)-benzamide

HN O
CssH3z7N7O2
Mol. Wt.: 587.71

3 /]

/@/\ N/\ N-(5-{8-[4-(4-Acetyl- 616.3
HN K/ N\ﬂ/ piperazin-1-ylmethyl)-

N&\éNf ; O phenylamino]-imidazo[1,2-
N N\/) a|pyrazin-6-yl}-2-methyl-
phenyl)-4-tert-butyl- '
HN.__O benzamide
C37H41N70;

Mol. Wt.: 615.77

/@ﬂNﬁ&N 4-tert-Butyl-N-(5-{8-[4-(5,6- | 611.3
HN bN\/) dihydro-8H-imidazo[1,2-

N)ﬁéN a]pyrazin-7-ylmethyl)-

N N\/) phenylamino]-imidazo[1,2-
aJpyrazin-6-yl}-2-methyl-

HN.__O phenyl)-benzamide
Cs7H3sNsO
Mol. Wt.: 610.75
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HN car bonyl ) - phenyl am no]- N N i m dazo[

1, 2-a] pyrazin-6-yl} N phenyl)-benzam de HN O
w@3B6BENe02 Mol . W.: 546.66 O PCT/US2005/040730
4-tert-Butyl -N-(2-methyl-5- 533.3 \ | H'
{8..[4-(N-nmethyl-I-carbonyl) HN H N C32H32N602 Mol .

W.: 532.64 80 WD 2006/053121 PCT/ US2005/ 040730 O
Z=Tert- But ORt hyT - 5- 5%%~{'%-9M212tert-Butyl- 5342
phényl am no] - H )
a] pyPazi n-6-yl } - [NoanzoWeamineptmnethghzanm de
NJ C31H30N602 HN O Mbl . W.: [518. .O.
30t N N- ( 2- et hyl - 5- s imigazol1.2- |
y| pi perazi ne-| Hﬂpyrazin—&ylamino}-
- phenyl amnol- NI L
2-a] pyrazin-6-yl }- I\P}Wﬁﬁlﬁgﬂlc?tl‘b@#ﬁzam de HN O
W.: 601.74 81 WD 2006/ 053121
59005/ 040730 0 N-(5-{8-[4-(4-Acetyl- 602.2 r N
pi pe azin-1- yI ) - phenyl am no] C3,M3Ns05

Mol. Wt.: 533.62

‘/\o 4-tert-Butyl-N-(2-methyl-5- 602.9
N\) {8-[4-(2-morpholin-4-yl-2-
HNm oxo-ethyl)-phenylamino]-
N)ﬁéN imidazo[1,2-a]pyrazin-6-yl}-
/Q)\VN / phenyl)-benzamide
HN.__O C36H33N603
§ Mol. Wt.: 602.73
| | OH 4-tert-Butyl-N-{5-[8-(4-{[(2- | 591.2
W N\) hydroxy-ethyl)-methyl- \
HN ° carbamoyl]-methyl}-
N)\éN phenylamino)-imidazo[1,2-

N7 alpyrazin-6-yl]-2-methyl-
phenyl}-benzamide

HN @]
Cs5H33N6O3
Mol. Wt.: 590.71
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H N 2-net hyl - phenyl )-4-tert-butyl- NI" N benzam de
Nl ~/ C36H39N702 HN O Mbl. W.: 601.74 0
wa@2a0e/0531BUt yl - N- (2-fl uoro-5-{8- 593.3 &N ~  PCT/US2005/040730
[ 4- (nor phol i ne- 4-carbonyl) HN 00
phenyl am no] -i m dazo[ 1, 2- N N a] pyrazi n-6-yl}
-phenyl )- Nomi benzam de F HN O C34H33FN603 Mol . W..:
59266 N 4-tert-But yi=\N-{2- WEtzflVe.'rt‘Eut BRE[22mettM-E0 | 616.3
md-NI meNtyl - N1 R
i flazbf1,2 N a (@y%@?rﬂ-reetyﬂplpﬁ@ﬁw}
l 0 €35H38N602 Mol IK}WZ-OXO gtﬁyl 2 82 W

phenyl am
benzamge
2006/ 05 121 PCT/ US2005/ 040730
4- tertN NON- (2-met hyl - 5- 58@eay1amﬁi¢}-1mldazo[1 2-
- £ pi peraZ| n-1 HN
hyI ) - phenyl am no]- N im d@?ﬂ?&lnﬁ XI])‘IS’PF@Q] n-6-y| }
| )-benzam de HN O

" HN__O

benzamide

C37H41N702
Mol. Wt.: 615.77

o) (3-{6-[3-(4-tert-Butyl- 534.2

OH benzoylamino)-4-methyl-
phenyl]-imidazo[1,2-
HN a]pyrazin-8-ylamino}-
NJ\?\N) phenyl)-acetic acid
Y

C32H31N503
HN._O | Mol. Wt.: 533.62
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C35H37N702 Mol .
616.3 ON i

W .:
erazi n-1-

587.71

N N (5-{8-[4-(4-Acetyl -
[meth 1 -

HNppyy) N,~-W

W@ 2@hemikam no] -i m dazo[ 1, 2 N a] pyrazi n-6-vyl }-%WSM£/940730

phenyl )-4-tert-butyl -
W.: 615.77 NON 4-tert-Butyl
N HN di hydro-8H i m dazo[1 2-

NI" N

HN O benzam de C37H41N702 Mol.
-N-(5-{8-[4-(5,6- 611.3

)

ajpyrazin- 7-ypmet hyl ) N~ phenyi-gH-B Byt

a]pyrazin-6y} -met hyl - HN

610. 75

phenyl ]H N- al pyr

phenyl ))a\ci [ c acid

o

¢

N OmEdlylL52-
O phenyl’) - benzam de
8&- Rﬂﬂzzmgmhgmﬁzﬂ -2-

é)ﬁ:étﬁyls-pfleny?%ﬂllo]- 534
piziBazdf I, 2-alpyedin-6-y1} -
phenyl)-benzamide

CisH3sN603
Mol. Wt.: 602.73

603.3

9

4-tert-Butyl-N-[2-methyl-5-
(8-{3-[2-(4-methyl-piperazin-
1-yl)-2-oxo-ethyl]-
phenylamino}-imidazo[1,2-
aJpyrazin-6-yl)-phenyl]-
benzamide

C37Hu1N7O;
Mol. Wt.: 615.77

616.3
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HN O C32H31N503 Mol. W.: 533.62 1 10O
4-tert-Butyl -N-(2-nmethyl-5- 602.9 / NJ

wd@ 300p45312t nor pholin-4-yl-2 HN 1 O PCT/US2005/040730
oxo- et hyl ) - phenyl am no]- N N

I m dazo[ 1, 2- a] pyrazin-6-yl}- |

HN O C36H38N603 Mol . W.: 602.

IN ) phenyl)-benzam de
73 CH

4-tert-Butyl -®{5-[8-(4-{[(2- ﬁaért-Butﬂ-N\l{S [8 -(3- 561.3
hydr oxy-et hyL < net hyl HN O car bam)ﬁ/ -pethyl}- NII4I;
DN phenyl am no)'fll ni dazo[ 1, 2- [dimet ylcafbamoyhnﬂh}’l-
a] pyrazi n- g#W ] - 2- net hyl phen ) )
C35H38N603 W.: 590.71 h%%‘%ﬁ@%@gﬁﬁg
PCT/ US2005/940730 4-tert - But yh]pbdra{zﬁhﬁ@*l]lwtneﬁrylﬁw B
(8- {4- rrethyl pi perazin NOl oxo-ethyl]-
N phen I Lh -imdazo [ 1, ELGIWI}‘b nzamd

1) phenyl ] - benzam de

C34H36N60;
i E Mol. Wt.: 560.69
0 2-(3-{6-[3-(4-tert-Butyl- 548.2

benzoylamino)-4-methyl-
phenyl]-imidazo[1,2-
aJpyrazin-8-ylamino}-
phenyl)-propionic acid

C33H33N504
Mol. Wt.: 547.65 .
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HN O C37H41N702 Mol .
(3-{6-[3-(4-tert-Butyl -
whewsoyilanm no) - 4- et hyl -
a] pyrazi n- 8-yl am no} -
C32H31N503 HN O Mol .

W.:

W.:
PCT/ US2005/ 040730 O 4-t ert - But yl

615.
534.2 H
phenyl ] -i m dazo[ 1, 2 HMNCT/US2005/040730
NN phenyl)-acetic acid
533.

77 0

62 85 WO 2006/ 053121
-N- (2- et hyl

-5- 603.3

N {8-13-(2-nmorphd i n-4-yl -

ox.qﬁlq}g,t(yltél\lrtmtaﬂyl am no]

536.1

benzoylamino)-4-fluoro-
phenyl]-imidazo[1,2-
aJpyrazin-8-ylamino }-benzoic

acid

C3oH26FN503
Mol. Wt.: 523.56

HN i m dazo[ 1, 2- ajlpyr azi n- 6- yl}- .
phenyl ) - benfamjde ©86H38NG03 Hpemgoxsminoy4-med9ry73 O
4-tert-B N 2- methyl 5- 61 312(4
=net hyl - pe a2| ni | NZ1-yl)t g‘le%%g%{l%ﬁop
phenyl arm dazo[ 1, 2- N L| &pyrazin-8- ylammo}-benzoic
a) pyrazi -phenyl]- N) benzam de HN O C37H41N70Q2
Mol : 15 77 86 WD 2006/ pa3d21 PCT/ US2005/ 040730
\OO t- Butyl - N-{5-[8-(3- 56[L.3
HN._ O C31H30N504
§ Mol. Wt.: 535.59
(\O 4-tert-Butyl-N-(2-methyl-5- 617.4
N J {8-[4-(1-methyl-2-morpholin-
HN o 4-yl-2-o0x0-ethyl)-
NJ\FN phenylamino]-imidazo[1,2-
P/ a]pyrazin-6-yl}-phenyl)-
) benzamide
HN___O
C37H40N6O3
Mol. Wt.: 616.75
4-{6-[3-(4-tert-Butyl- 522.2
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di met hyl car banoyl et hyl -
Sl ~ a] pyrazin-6-yl]-2-nethyl -

N] N phenyl } - benzam de

phenyl am no) -i m dazo[ 1, 2- HN

wo Dibe/0£84H36N602 HN O Mol . W.: 560.69 O PCT/US2005/040730
2-(3-{6-[3-(4-tert-Butyl- 548.2 OH
benzoyl am no) - 4- net hyl - phenyl]-im dazo[ 1,2 HN
a] pyrazi n- 8-yl am no}- NN phenyl)-propionic acid
C33H33N503 HMO Mol . W.: 547| 45&'{6 [8:(4-\W¥x-BABA/ 053121 520.2
-tert-Butyl- 536.1 e(™H

PCT/ US200 0 730 0 4-{6-[3-(4
benzoy! : Lhret hoxy- HN p
a] pyr yI am no} - benzoi c

535.59 r
N 1 -nethyl - 2- nor
Vo yl') N N phenyl am
-6-yl }-phenyl ) - benz

3
4-
et
y

(
o) h
I

0O 4-tert-B

hlequylammoae?zlaptbylz N

phiplitapink§Nylandiho} -benzoic
(g] -imdazo[ 1,2- N~
a#fl

HN O
C31H20N503
Mol. Wt.: 519.59

LT L ke i

rZ

4-tert-Butyl-N-(2-methyl-3-
{8-[4-(morpholine-4-
carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-
phenyl)-benzamide

Cs5H36NgO3
Mol. Wt.: 588.70

589.2

4-tert-Butyl-N-(2-methyl-3-
{8-[4-(4-methyl-piperazine-1-
carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-
phenyl)-benzamide

C36H30N70,
Mol. Wt.;: 601.74

602.3
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C37H4A0N6O3 Mol . W.:
522.2 eOH benzoyl am

616.75 0 4-{6-[3-(4-tert-Butyl-

no) - 4-fluoro- HN

w@b@apsji2i m dazo[ 1, 2- N N a] pyrazi n- 8-yl am no} POFOK0£040730

Nacid J(?," HN O C3
WD 2006/ 053121 PCT/ US

OH26FN503 Mol .
2005/ 040730 O

W.: 523.56 8

8

4-{6-[3-(4-tert-Butyl- 520.2 OH
benzoyT am no)o 2- net hyl - HN pRenyd{Buijl-8a@ohéthgt-3N N 577.1
a] pyrazi n-8-yll am.no} -benzoic/ N acid HN O C31H29N5D3
Mol . W . 9. 4-t er t - But [y{8-M-Qomegityilyydraxyetsd- p
i N { hol ©He- 4 HN carp | 1P Qm' 0] - N
I _ NIy dazo[ 1, 2- a] pyr azi n- 6- f?*ﬁ%wgﬁw 8]0
zam de HN O C35H36Nﬁﬁ3azM?1 ,2-aWyrazib88;yY0 PO
| - N-(2- et hyl -3- 602. AN)
-Tret hyl - pi per azi ne- 1 - pluqnyl)-benzamlde
onyl ) - phenyl am no]- N _ N
ifm dazo[ 1, 2- a] pyrazi n-6-yl}
HN._O Cs4H36N6O3
§ Mol. Wt.: 576.69
O 4-tert-Butyl-N-(2-methyl-3- 561.3
Q)J\ ll\l/\ {8-[4-(N-methylethyl-1-
HN carbonyl)-phenylamino]-
NéKiN) -imidazo[1,2-a]pyrazin-6-yl}-
@i\v'\' % phenyl)-benzamide
HN. 0O C34H36NO;
§ Mol. Wt.: 560.69
0 4-{6-[5-(4-tert-Butyl- 520.1
/©/k OH benzoylamino)-2-methyl-
HN phenyl]-imidazo[1,2-
N)\éN a]pyrazin-8-ylamino }-benzoic
HN. 0 C31H29N50;
§ Mol. Wt.: 519.59
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N phenyl ) - benzam de
89 WD 2006/ 053121 PCT/ US2005/
wWd2a06/08531But yl - N- ( 2- et hyl
{8-[4- (N net hyl hydr oxyet hyl -
1- car bonyl ) - phenyl am no] - N |

HN O C36H39N702 Mdl. W.: 601.74
040730 O
-3- 577.1 N ") PCT/US2005/040730
I HN OH
- N

i m dazo[ 1, 2-a] pyrazi n-6-yl}- N~ phenyl)-benzam de HN O
C34H36N603 Mp. W.: 576.69 4-tert—Buty1—N—(4-methyl 3- 577.3
thyl -3- 561. 3
imd a] pyfr 22&1' 6HyIN} - 'r\ﬁ_&niﬂyﬁ\jmﬁthﬂhyﬂ ey HNCN)
W.: 560.69 Q7 Cf)‘ggf[ﬁé E’ﬁé}ﬁ%ﬁ%ﬁt ylt
M benzoyl ami no) - 2- mett imtllazof\2-a]pyrazin-6-yl} -
ydazo[ 1, 2- NN a] pyrjazi n- 8-yl am no}-benzoi ¢t N
C31H29N503 Mbl . | Phegyl-bsnzamide wo
6/ 053121 PCT/ US2005/040730; O
4-tert Butyl - N- (4- net hyl - 3- 577.3
Cs34H36N603
Mol. Wt.: 576.69
4-{6-[3-(4-tert-Butyl- 548.3
/©/U\O/\ benzoylamino)-2-methyl-
HN phenyl]-imidazo[1,2-
NJ% alpyrazin-8-ylamino}-benzoic
@/ N/ acid ethyl ester
HN. -0 C33H33Ns0;3
Mol. Wt.: 547.65
O 4-tert-Butyl-N-(2-fluoro-3-{8- | 593.3
/©)J\ N/\ [4-(morpholine-4-carbonyl)-
HN k/O phenylamino]-imidazo[1,2-
N)\f/\N) a]pyrazin-6-yl}-phenyl)-
NI benzamide
F
HN. -0 C34H33FNgO3
§ Mol. Wt.: 592.66
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\ N OH {8-[4- (Nnet hyl hydroxyet hyl - HN
4- car bonyl ) - phenyl amino]- N N
WO pdodazapl, 2- a] pyrazin-6-yl}- 11 N ~ PCT/US2005/040730
phenyl ) -benzam de HN O C34H36N603 Mol . W.: 576.69 O
4-{6-[3-(4-tert-Butyl- 548.3 benzoyl am no) - 2-net hyl -
HN phenyl ]-im dazo[ 1, 2- N~-%N
aypyrazi 0.8 3 am no}-benzor ¢ [N Rremigl-ptEcmsl-or  [B845
O C33H33NR03 : 547.65 O _
A-tert- Q\/;Tcal uor o- 3- { 8- {&lga(nmprpholine-4-
rbonyl)- H } 1
m noj -| m dazo[1,2 N N ’z}]a%)tg/o\rﬁglz)ipr?-e%}-’lmnq]pheny
mde F HN O C34I—I3:iﬁhlﬁ&3[1l\/bla]pszin-6@9}2-. 6
053121 PCT/ US2005/|040730
ut'yl - N- (2- met hyl - 3- 53;@egy]éﬁgnzam1de
4- (m)rphol i ne-4- HN O carjponyl ) -phenyl anmi no] - NN
[ m dazo[ 1, 2-a] pyrazin-6-yl} Nom phenyl)-benzam de

HN C3sHz6N6Os3
§ Mol. Wt.; 588.70

)_

[2)

6-tert-Butyl-N-(2-methyl-3- 590.6
Q)kNﬁ {8-[4-(morpholine-4-

HN k/o carbonyl)-phenylamino]-

N&\’} imidazo[1,2-a]pyrazin-6-yl} -

phenyl)-nicotinamide

HN._-O C34H35N703
P Mol. Wt.: 589.69
N l
0 [1,2,3]Thiadiazole-4- 541.2

/©)J\ N/\ carboxylic acid (2-methyl-3-
HN 90 {8-[4-(morpholine-4-
N%iN) carbonyl)-phenylamino]-

Y

% imidazo[1,2-a]pyrazin-6-yl}-
phenyl)-amide

2 N C27H24N303S
S—N Mol. Wt.: 540.60
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HN O C35H36N603 Mol . W.:
6-tert-Butyl-N-(2-nmethyl-3- 5
w@ eop4s31epr phol i ne-4 HN car bon
i m dazo[ 1, 2- a] pyrazi n-6-yl}
HN O C34H35N703 Mol . W.:
[1, 2, 3] Thi adi azol e-4- 541.2

588.

589.

70 O
90.6 i N
yl ) - phenyl am no] PCTMUB2005/040730
Ns' phenyl)-nicoti nam de
69 NO

AN ) carboxylic acid

(Z-methyl - 3- " ¢INJO ~, O {8-[ 4- ('mepheld nNearBotVlic)d | 524.2
car bonyl ) -pheyl am no] - Nomni
i M dazo] a] ?ﬁi n-6-yl }- pRenghyl-3rifdéd- HN Or |'N
S-N | .. 540,60 92 WO 20
PCT/ U82005/ 040730 O | soxazol rglgré’% Toml-g 504, 2
N ~ (Z-retMyl -3-{8-[4- HN vO (ptmnplaﬁhmojanﬂdm[mmyl -
N N er}\yl\ﬁm no] -i mdazo[ 1,2 (?
@ razin-6-yl1} -phenyl)- 1-55a]amaal@6yih1tbe@2%m5wa4
amide
HN @]
2% CagH25N704
=N Mol. Wt.: 523.54
O Pyridine-2-carboxylic acid (2- | 534.3
/©/U\N/\ methyl-3-{8-[4-(morpholine-
HN K/O 4-carbonyl)-phenylamino]-
N7 :N) imidazo[1,2-a]pyrazin-6-yl}-
Qi\v N/ phenyl)-amide
HN. -0 Cs3oH27N70;3
2N Mol. Wt.: 533.58
~ !
N /\ 6-tert-Butyl-N- {2-methyl-3- 576.4

[8-(4-morpholin-4-ylmethyl-
phenylamino)-imidazo[1,2-
aJpyrazin-6-yl]-phenyl}-

nicotinamide

C34H37N70;
Mol. Wt.;: 575.70
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ON MI. W.:
534. 3 net hyl

wd2@ansanyl ) - phenyl am no] -
N phenyl)-am de

1, 2- a]pyrazin 6-yl}
N Mol ;

533.58 6-tert-Butyl -

523.54 0 Pyridine-2-carboxylic acid (2-
-3-{8-[4-(norpholine- HN

N~ N i m dazo[ PCT/US2005/040730
H N O C30H27N703

N-{2- net hyl - 3- 576. 4

8- 4rr0hoi|n4vlrrethvl HNT ( N

phenyl a o[l 1,2- N --4Nert-Buty1-N—{2-methy1—3- 575.3
a]pyra2| yI] yI} ni cotipamde 14 HN O
C34H3AN702~ N Mb 575. 70 [S-Ghmpyhedoet olastby-
PCT/ U 05,(|o4o730 N O 4-{ ¥h1-Midazol1 2
' n} 575. 3 HN [ 8- (4- I}?i%ﬁln Jimidazollr ) -
R no) -i m dazo[ 1, 2- phymzanﬁﬂ@}mm%yﬁhenyl}-
zami de HN O C35H38N602 Mol , W 574.72
benzam1de
C35H3sN6O,
Mol. Wt.: 574.72
/@/\Nﬁ 4-Isopropyl-N-{2-methyl-3- 561.2
HN (o [8-(4-morpholin-4-ylmethyl-
N)HéN phenylamino)-imidazo[1,2-
N N\/) aJpyrazin-6-yl]-phenyl}-
benzamide
HN.__0O
C34H36N60;
Mol. Wt.: 560.69
0 6-Hydroxy-N-(2-methyl-3-{8- { 550.5
/©/U\® [4-(morpholine-4-carbonyl)-
O
HN phenylamino]-imidazo[1,2-
N)\i'j) a]pyrazin-6-yl}-phenyl)-
©f\/ N nicotinamide
HN. -0 C3oH27N704
& Mol. Wt.: 549.58
N
OH
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\ I O 4-1sopropyl
[ 8- (4-norpholin-4 yl et hyl

- N-{ 2- net hy!

-3- 561.2 HN
N N

w@b@apsam no) -i m dazo[ 1, 2- N a] pyrazi n- 6-y1] - ph€rnys3005/040730

benzam de HN 0 C34H36N602 Mol. W.: 560.69 0
6- Hydr oxy-N- (2-net hyl - 3-{8- 550.5 N
[ 4- (nor phol i ne-4-car bonyl )- HN ~O
phenyl am nO] om dazo[ 1,2- N ; 1 BLigimat I\%lzdxﬁz@leéﬂ-} 580.5
- phenyl ) ot iL.nam de HN O C30H27 I :
549. 58 94NV\D 2006/ 05312 Lcmm%@m@mw o)
5 ter -oxgzoloe 2- 580.5 r acid
yI HN 00 {8- [ 4- (mor phé%li—ﬁ'gf%ﬁg%ﬁﬂ;’égfu
car b henyl ani no] - Nont carbonyl)-phenylammo]
a] pyraZ| n- 6- yI} phenyl )-am d HNO\N NO
- 579 65 1m1dazo[1 2~ a]pyrazm—6 -yl}-
phenyl)-amide
HN___O
NIO C32H33N7O4
\jv Mol. Wt.: 579.65
0 N-(2-Methyl-3-{8-[4- 579.5
/©/U\N/\\ (morpholine-4-carbonyl)-
HN K/O ‘phenylamino]-imidazo[1,2-
N)wiN) a]pyrazin-6-yl}-phenyl)-4-
Qi\vN % methylsulfanyl-benzamide
C32H30NsO03S
Mol. Wt.: 578.69
0 4-(1H-Imidazol-2-y)-N-(2- | 599.2
Q)kN/\ methyl-3- {8-[4-(morpholine-
HN K/O 4-carbonyl)-phenylamino]-
N)\iN) imidazo[1,2-a]pyrazin-6-yl}-
@i\v N~/ phenyl)-benzamide
C34H30N3gO3
Mol. Wt.: 598.65
HN™ SN
u
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O N (2-Methyl-3-{8-[4- 579.5
eN( nor phol i ne-4-carbonyl)- HN O

wW@b@apbaei no] -i m dazo[ 1, 2- N1--) %N PCT/US2005/040730
a] pyrazi n-6-yl } - phenyl ) -4 Noni
met hyl sul f anyl - benzam de HN O C32H30N603S Mol . W.:
578.69 ~S O 4-(1HIm dazol-2-yl)-N(2- 599.2 AN

met hyl - 3-{ 8- NN( mor phol i ne HNl—tert—Butyl—N—(2—methy1—3- 544.2
4- car bonyl ) - piedpl am no]- N "

i m dazo[ a]’vg}/r azin-6-yl } I\IfﬁT[4"ﬂI'I'BFFWa¥01b%MEam de| HN

O C34 598. 65 - 531P1
PCT/ U82005/ 040730 N-N 4-terth @ét“wnﬁﬁ?]MIg%%ﬁ 2

544. = NN N - | H {8-[4- ( 1H]pefazi@mze ) Sphenyl)H N
phenla ng|-imdazo[ 1,2- N N a] pyrazin-6-yl}

v benzani de HN O C3nPBM@leNdl . W .: 543. 62
Met hanesul fonyl -N-(2- 6111 N {8-[4-(norpholi pe-
O vO 4-car bonyl ) -phenylam po] N;.-N

zo[ 1, 2- a] pyrazi n-6-yl }- C31H29Ngb
Mol. Wt.: 543.62

4-Methanesulfonyl-N-(2- 611.1
Q/mNﬁ methyl-3- {8-[4-(morpholine-

HN K/O 4-carbonyl)-phenylamino]-

NJY\'} imidazo[1,2-a]pyrazin-6-yl}-

@i\/N phenyl)-benzamide
HN. 0 . Cs2H30NgOsS

Mol. Wt.: 610.68
O:?:

O 2-Hydroxy-6-methyl-N-(2- 564.3
Q)kNﬁ methyl-3-{8-[4-(morpholine-
HN K/O 4-carbonyl)-phenylamino]-
NJ\é\'} imidazo[1,2-a]pyrazin-6-yl}-

©il\/'\' phenyl)-nicotinamide
HN.__O C31H29N704
/ | OH Mol. Wt.: 563.61
N
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HN O C32H30N605S Mol . W . :
N-(2- 564.3 AN')
PCT/US2005/040730

Nomi phenyl)-benzam de
610.68 0=S=0 0 2- Hydr oxy- 6-net hyl -
woreaokips313t { 8-[ 4- (norpholine HN O

4- car bonyl ) - phenyl am no] -
1, 2-a] pyrazin-6-yl}

C31H29N704 OH Mol . W.:

N N i mdazo[
N phenyl)-ni coti nam de HN O
563.61 N 96 WD 2006/ 053121

PCT7US2005/ 040730 N, N 4-tertf mryngu{ymz(mnwl 33~ [ 5534
558.4 H /{8N[4(1H-tetrazol
yl matli1 en¥iNahi no] - ~/ NJ| {8-[4- (IH-te'UfaZ01 5-
imd [1, 2-a] pyrazin-6-yl} phenyl Penzam HN O
ol ey ok Bl ey Mnifo-
hyl - 2H pyr azol e- 3- 55ii;nlaazo1_\1\jzca@p}b@zml@_ﬁ}am d
- HNJO ~, O {8-[4-(porphgoline-4 N1 _
honyl ) - phenyl ami no] - Noni | phenyl)-benzamide
-a] pyrazin-6-yl}- phenyl)-anide HN O
C32H31No0
Mol. Wt.: 557.65
0 2,5-Dimethyl-2H-pyrazole-3- | 551.3
/@A N/\ carboxylic acid (2-methyl-3-
HN K/O {8-[4-(morpholine-4-
N” /\'} carbonyl)-phenylamino]-
N imidazo[1,2-a]pyrazin-6-yl}-
phenyl)-amide
HN.__O
2. C30H30NgOs
=N Mol. Wt.: 550.61
O N-(2-Methyl-3-{8-[4-
d N/\ (morpholine-4-carbonyl)-
HN K/O phenylamino]-imidazo[1,2-
N= /\'> aJpyrazin-6-yl}-phenyl)-
Qi\/ N nicotinamide
HN. -0 C30H27N703
= | Mol. Wt.: 533.58
N
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N7- MI. W.:
(nor phol i ne- 4-car bonyl ) -

550. 61 O N-(2-
HN -

Met hyl - 3-f8-[4- A

w@b@apsam no] -i m dazo[ 1, 2- N N a] pyrazi n- 6-yl } Pepos2vg$/940730

N ni coti nam de

HN O C30H27N703 Mol .

W.: 533.58

97 WO 2006/ 053121 PCT/ US2005/ 040730 H2N\ 0

4-tert-Butyl -N-{2-nethyl -5 O

8- (4-sul f anoyl -

N

phenyl am ne)Ni i dazo [ 1,2- N
2 pyr azi n-6by3‘]‘- phenyl} ON

/
N &(4-sulfamoyl-

HidHButyl-N-{2-methyl-5-
N benzam de NJ

CIPHIONGO3S"Moy— W . : 554. 66
6 - Butyl - nmet hyl - 3- {B- f =0x0= 114 3
th pr phol i n- ) HN phenyl a?rlgle;}lg agrflgn&()dlggléfzf,[]z-z
594. 30-NH N a] pyr @i n- 6- yl } - phajpytagin-§yHphenyl}t ~ N|/
N ni@oti i deN=K93. 26 .
\ =N benzamide
N \)
C30H30N603S
Mol. Wt.: 554.66
»© 6-tert-Butyl-N-(2-methyl-3-
(S {8-[4-(1-0x0-114-
@ N thiomorpholin-4-yl)-
HN phenylamino]-imidazo[1,2- 594.30
H NJ\,,N a]pyrazin-6-yl}-phenyl)- (MH+)
>Z_{\j—_\>_<\N \@AN/) nicotinamide
- © 593.26
NH, N-{3-[8-(3-Amino-
phenylamino)-imidazo[1,2-
HN a]pyrazin-6-yl]-2-methyl-
H N~7~NzN phenyl}-4-tert-butyl- 490.35
: : : N N7 benzamide
° 490.25
o Tetrahydro-furan-2-carboxylic
N acid (3-{6-[3-(4-tert-butyl-
HN™0 benzoylamino)-2-methyl-
phenyl]-imidazof1,2-
HN aJpyrazin-8-ylamino}- >88.28

phenyl)-amide

588.28

Example 5

Synthesis of 4-ter--Butyl-N-(2-methyl-3-{8-[4-(N-methylcarbamimidoyl)-

phenylamino]-imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide
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NH2 N-{3-[8-(3-Am no phenyl am no)-i m dazo[ 1, 2- HN
al pyrazin-6-yl]-2-nmethyl- HN),-.)-_N
w@b@apb3i2v-tert-butyl - 490.35 NI N J benzani BET/ES2005/040730
490. 25 O Tetrahydro-furan-2-carboxylic HN O acid
(3-{6-[3-(4-tert-butyl b enzoyl am no)-2-inethyl \ I
phenyl]-im dazo[ 1, 2- 588.28 HN a] pyrazi n-8-yl am no} -
N -) _N phenyl)-am de 588.28 xo0--<,01 | Exanple 5
Sy sis of
4-t &nt Blt yl - N- (2- net hyl - 3- { 8- [ 4- (N- net hyl car bani ni doy
l) - DW i no]-imdazo [1,2-a]
pyr aziQ- }- phenyl ) -benzani de 98 WD 2006/ 053121
PCTPUS2005/ 040730 NC ~ NH N Br'-"\vIIN__/ STEP 1
4- (6-Brono-i mdazo[ 1, 2-a] pyrazi n-8-yl am no) - benzoni tri
le [00219] A mxture of 4-am nobenzonitrile (220ny;
ST 0y Bramo-smilazg|lo}-alayrasinfaylaming)-bguzopigrile o
(500my; 1.8lmml) is slurried in DMVF (1nL) and heated
to 140C for 20 minutes. The reaction is allowed to
[2d9] and Anhéenudehd 4embinobeneaditrds (220mg; ¢tIMMmaE] etidb,8-

40m.) | dded and, the slurry is stirred to_break u
dibzergerim. old 4 eieingd S00mad. 1s stpigicd dpieleglmL) and

héitéProLr40%0 thiB PRFRkek: F1RkEtiaR i t1Bwed to cool, and when the bath
reaches 75°C, ethyl acetate (40mL) is added and the slurry is stirred to break up large
solid lumps into fine powder. The powdered 4-(6-bromo-imidazo[1,2-a]pyrazin-8-
ylamino)-benzonitrile is filtered, washed with diethyl ether (2 x 50mL) and dried

under vacuum to a fine orange/tan solid (600mg).

L
!
NH

N

o

N/

NH,

STEP 2 4-[6~(3-Amino-2-methyl-phenyl)-imidazo[1,2-a]pyrazin-8-ylamino]-

benzonitrile

[00220] A solution of 4-(6-bromo-imidazo[1,2-a]pyrazin-8-ylamino)-
benzonitrile (1.02g; 3.27mmol) is slurried in ethylene glycol, dimethyl ether (DME;
60mL) and nitrogen gas bubbled through the reaction for 15 minutes with stirring at
1t.

[00221] 3-(5,5-Dimethyl-[1,3,2]dioxaborinan-2-yl)-2-methyl-phenylamine
(950mg; 3.63mmol) and palladium tetrakis(iriphenylphosphine) (500mg; 0.43mmol)
are added and nitrogen is bubbled through the reaction slurry for an additional 10

minutes at rt. 20 mL of a 1.0N solution of sodium carbonate is added and the biphasic
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yl am no) - benzonitrile is filtered, washed wi th diethyl
ether (2 x 50nL) and dried under vacuumto a fine
wee@ngsdiean solid (600ng). NC NH NII N (X \PCMUS2005/040730
NH2 STEP 2
4-[6-(3- Am no- 2- net hyl - phenyl ) -i m dazo[ 1, 2- a] pyrazi n- 8
-yl am no] - benzonitrile [00220] A solution of
naix{uge isrheatod |t¢r951°&ﬁ{r162rsa@1ﬁyvlgqnons &uyﬂngrmndwzr)mtrogen The

TBROESR PatiteBe fren ey v (BRI ot irofie | Bl dpadhe
v@iﬂ&bh}%@ ekﬂﬂz%dﬁéd}\fhtﬁ Bﬁlg[ Saedté (Jan SomL Y THRIReHRS1a¥rs e pooled,
stirring at r

v@shal ‘El-ﬂlDbﬁ@Q g dr[leﬂ @vezp@hxdmwdmmﬁ@fj;ﬂ )The-fittrateyis thohe
? 1¥‘lt ?l?cg‘%e ny Iﬂb%%g%n&n é‘f?"? n%é’lnﬁlrénwb}me gf GH2Cl.

Iiadﬁ?rbt&rtds addedege thd ®siltihppredipitheqs gherel @nd QASHIIOHth diethyl
slurry for an additignal 10 mnutes at rt. 20 nL of a

cHieriq ETBY@F |4c{§ (S ramigeri2cime al-phswab envidezabiR-alnaragin-felamino]-
yg%% PCT/ US2005/ 040730 mi xture
b eateé Q?ﬁ &’?g!]{@ wi th vigorous stirring

under nitrogen. The mxture is partitioned between
acetate (100nL) and water (100nL) and the water
rﬁ extracted with ethyl acetate (2 x 50nL). The
.» niend ayers are pool ed, washed with brine and
dr| ed oler yanhydrous sodiumsulfate. The filtrate is
then o C’e trated in vacuo and the crude oil

df n a mninmumvolune of CH2Cl12. Di et hyl
e is added and the resulting precipitate is
f ered and washed with diethyl ether to provide
4

3 am no- 2- net hyl - phenyl ) -i m dazo[ 1, 2- a] pyrazi n-8
yl gai no] - benzonitrile as a pale tan solid (650ng).
NC NN

STEP 3 4-tert-Butyl-N-{3-|8-(4-cyano-phenylamino)-imidazo[1,2-a]pyrazin-6-
yl]-2-methyl-phenyl}-benzamide

[00222] A solution of 4-[6~(3-amino-2-methyl-phenyl)-imidazo[1,2-a]pyrazin-
8-ylamino]-benzonitrile (380mg; 1.12 mmol) and diisopropylethylamine (1 87mg;
1.45mmol) in anhydrous THF (25mL) is stirred under nitrogen at rt. A solution of 4-
tert-Butyl-benzoyl chloride (230mg; 1.17mmol) in SmL anhydrous THF is then added
dropwise to the stirring reaction solution. After 30 minutes, the mixture is partitioned
between ethyl acetate (75mL) and water (75mL) and the water layer extracted with
ethyl acetate (2 x 50mL). The organic layers are pooled, washed with brine and dried
over anhydrous sodium sulfate. The filtrate is then concentrated in vacuo and the
crude oil dissolved in a minimum volume of CH,Cl,. Diethyl ether is added and the

resulting precipitate is filtered and washed with diethyl ether to provide 4-tert-butyl-
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N _ Ili HNOSTEP 3
4-tert-Butyl -N-{3-[8-(4-cyano- phenyl am no) -i m dazo
WO 200840531pYyr azi n- 6- yl ] -2- et hyl - phenyl } - benzamPd®Bus2005/040730
[00222] A solution of
4-[6-(3-am no-2-net hyl - phenyl ) -i m dazo[ 1, 2- a] pyr azi n-
8-yl am no] - benzonitrile (380ny; 1.12 nmmol) and
NO§A-pr-epib Sihbyladinod-if dBZ6[ ;2-a by haiir® §)] - 2-methiyhyh
TLEg?ggﬂ%¥lﬁgl§*irﬁgg-undeggﬁig?gggn a?]rt. %?E%IJ?ggn
bertzamide asra Lighti 03AnSH 8¢lb# 0¥ or i de (230ny; 1.17mol) in
'5nL anhydrous THE is then added dropwi se to the
stirring reaction solution. After 30 mnutes, the
m KHure is partitioned between ethyl acetate (75nl)
yater (75mL) and the water |ayer extracted with
etate (2 x 50nL). The organic |layers are

REe| ed, ﬁﬁ%;ed with brine and dried over anhydrous

sodi um Ne. The filtrate is then concentrated in
vac a btw? crude oil dissolved in a mninmm vol une
of Cl2. Diethyl ether is added and the resulting
pre ate is filtered and washed with diethyl ether
to pmovode 4-tert-butyl 100 WO 2006/ 053121

PCT/ U$2005/ 040730 N

{3-] - cyano- phenyl am no) -i m dazo|
1, 2- razin-6-yl]-2-nethyl -phenyl} - benzam de as a
i ght [orange solid (450ng) NH EtO ~ 1 ~ NH HC N

~N) [N~ HN O STEP 4
4-{6-[3-(4-tent-Butyl - benzoyl am no) - 2- net hyl - phenyl ] -i
m dazo[ 1, 2- a] pyrazi n-8-yl am no}-benzim dic acid ethyl

STRIL LA bRt o koo Rt Shenti migarorg -

a]pyrazin-8-ylamino}-benzimidic acid ethyl ester hydrochloride

[00223] 4-tert-Butyl-N-{3-[8-(4-cyano-phenylamino)-imidazo[ 1,2-a]pyrazin-6-
yl]-2-methyl-phenyl}-benzamide is slurried in 200mL ethanol (200 proof) and the
reaction cooled to 0°C in an ice bath. The reaction is then saturated with hydrogen
chloride gas and allowed to gradually warm to room temperature over 16hrs with
stirring. The solvent is removed in vacuo and the resulting tan solid 4-{6-[3-(4-tert-
butyl-benzoylamino)-2-methyl-phenyl]-imidazo[1,2-a]pyrazin-8-ylamino} -
benzimidic acid ethyl ester hydrochloride (500mg) is used without further

purification.
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yl']-2-net hyl - phenyl }-benzam de is slurried in 200nL

et hanol (200 proof) and the reaction cooled to OCin
w@rookos31bat h. The reaction is then saturated wW€TUS2005/040730

hydrogen chloride gas and allowed to gradually warm

to roomtenperature over 16hrs with stirring. The

solvent is renoved in vacuo and the resulting tan

SONHd 4-{6-[3-(4-tert-

e | #benzoyl am no) - 2- net hyl - phenyl ] -i m dazo |
14 2- @] pyrazin-8-ylamno} - benzimdic acid ethyl ester
hydr ochl ot de (500ng) is used without further

purificat N 101 WO 2006/ 053121 PCT/ US2005/ 040730 NH
N WY IIN HN O STEP 5

4-t BntFBUYY! - N- (2- net hyl - 3-{ 8- [ 4- (N- net hyl car bami ni doy

i no6-yl } - phenyl )-b enzam de [ 00224]
4-{6-[[3-(4-tert-Butyl -benzoyl am no) - 2- net hyl - phenyl ] - i
m da , 2- a] pyrazin-8-ylam no}-benzimdic acid ethyl
drochloride (150ng; 0.26mol) is dissolved in
nmet hanol (1nmL) in a glass pressure reaction vessel,
and a [solution of nethylamne in THE added (2. ON;
2mL). The reaction is heated to 50C for 2hr then
concentrated in vacuo. The oil is dissolved in 2 nL -

2 dj h 2 [ dded .t
SR 3 RN S SR e abaen.
piBA Hhﬂﬂ]qmmoﬂﬂﬂﬂzﬂpﬁlﬁﬁﬁ%?{}l yh)oh a3 Rlide
1, 2-a] pyrazi n-6-yl } -phenyl)- benzam de as a cl ean
light tan solid (140ng). Exanple 6 The foll ow ng

BB S BB M MRl Lo
a]@yrazid@-ylamino}-benzimidic acid ethyl ester hydrochloride (150mg; 0.26mmol)
is dissolved in methanol (1ImL) in a glass pressure reaction vessel, and a solution of
methylamine in THF added (2.0N; 2mL). The reaction is heated to 50°C for 2hr then
concentrated in vacuo. The oil is dissolved in 2 mL CH,Cl, and diethyl ether (20mL)
is added to precipitate out 4-tert-butyl-N-(2-methyl-3- {8-[4-(N-
methylcarbamimidoyl)-phenylamino]-imidazo[ 1,2-a]pyrazin-6-yl}-phenyl)-

benzamide as a clean light tan solid (140mg).

Example 6
The following compounds were prepared using procedures similar to those described

above in Example 5.

Structure Name MW M+
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WD 2006/ 053121 PCT/ US2005/ 040730 NH
4-tert-Butyl-N-{3-[8-(4- 504.3 &NH2
we a0bandiei doyl - phenyl anmi no) - HN PCT/US2005/040730

i m dazo[ 1, 2-a] pyrazin-6-yl]- N _ N phenyl }-benzam de

N~ C30H29N70 HN O Mbl. W.: 503.60 N

4-tert-Butyl -N-(3-{8-[4- 532.31 eNH (N, N -di nethyl -~

car bam m doylTNH HN N 1] 4-fNrphe =1 m ddzou b, 2-
Ni )/ a]pyrazin-6-yl}-phenyl)- %ﬂ{zyé%e HN {0

: ‘pa@mumdm-eh@ny@awp) N- ( 3-

ﬂnllna)azﬁlﬁ az%ﬂ 6'5’” O
| peeyly benbedidan de HN|O
573.69 103 WD 2006/ 0583121

4-tert-Butyl -N-(3-{8-[|4- (N, N

rlcl’g)sgﬂggﬁgoyl )- HN

Mol. Wt.: 503.60

.34 eW di net hyl -
enyl am no] -i m dazo|

4-tert-Butyl-N-(3-{8-[4- 532.31
/@)\ (N,N'-dimethyl- l
HN carbamimidoyl)-
N)\éN phenylamino]-imidazo[1,2-
N7 a]pyrazin-6-yl}-phenyl)-
Q/K/ benzamide
Cs2H33N,0

Mol. Wt.: 531.65

4-tert-Butyl-N-(3- {8-[4- 574.35
d (imino-morpholin-4-yl-

HN O methyl)-phenylamino]-

N)\é\'j) : imidazo[1,2-a]pyrazin-6-yl}-

Q/K/ N phenyl)-benzamide

Ca4H35N70,
Mol. Wt.: 573.69
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NI -
C32H33N70 Mol . W.:
Wd2a06/08531BuUt yI - N- ( 3-{ 8-

I m no- 2- nor phol i n-4-yl

N a] pyrazin-6-yl} -phenyl) N ~'
531.65 110

4-(2- 602.22 N J
HN J:: |

benzam de

HN O

PCT/US2005/040730

NH et hyl ) - phenyl ami no]

N N i m dazo[ 1, 2-a]pyrazin-6-yl} N -)
2- et hyl - phenyl ) - benzam de HN O C36H39N702 Mol . W.:
601, 74" N H 4-Nier T - But Y- Rk(Binyetiiy! 834-B8R- 233334NH
{8-[4-(N KN ¢l net hyl ccxrbam m do t(g {Nq
phenyl an i W dazo[ 1 ddmethy]-car ar@}fpw}é):l n- 6 y1}
- phenyl| penzam de kN, 0 . . 531,65
2006/ 053121 PCTA %@é%‘é?‘%i&f’?‘%ﬁ M ¥
|-N(3 { 8- [| 4lpy2dkfin-E91 ey - dmet hyl - HN |
)- N N phenyl am no]-imdazo[ 1,2 N
r azin- 6 yl }- 2- met hyPenzagHaay| ) - benzam de| HN 0
Cs2H33N;0
Mol. Wt.: 531.65
ﬁo 4-tert-Butyl-N-(3-{8-[4-(2- 602.22
/@/ﬁ(“d imino-2-morpholin-4-yl-
HN NH ethyl)-phenylamino]-
N)YN imidazo[1,2-a]pyrazin-6-yl}-
Qi\vN\/) 2-methyl-phenyl)-benzamide
HN._O Cs6H39N70;
; Mol. Wt.: 601.74
NH 4-tert-Butyl-N-(2-methyl-3- 532.23
e
HN methylcarbamimidoyl)-
N)\iN) phenylamino]-imidazo[1,2-
AN a]pyrazin-6-yl}-phenyl)-
benzamide
HN._O
Cs2H33N0O
Mol. Wt.: 531.65
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Mol .
544. 22

W.:

/N di hydro-1Hi m dazol

545.68 N~ 4-tert-Butyl

“N-(3-{8-[4-(4,5-

-2-yl) HN H

w@b@apbaei no] -i m dazo[1,2- NI N PCT/US2005/040730
a] pyrazin-6-yl}-2-nethyl- N )/ phenyl)-benzanm de HN O
C33H33N70 Mol. W.: 543.66 NH 4-tert-Butyl-N-{3-[8-(4-
518.06 eNH2 carbam m doyl - phenyl am no) - HN
'm dazo[ I, Z- a[ pyrazi n{G=i¢hlB lzNggwgym_ phenylske.19
- benzam de " N~ C31H31N70 . W.: |517.62
105 WO 2 1 PCT /(Nsiff;b@/ewb?so I NH2
4-tert- -N-H3-[ 8- (4 ;qgﬁl]
car baiim oyl met hyl - N eny no)-imdazo [ 1, 2=
\ a 6-yl]-2-1 b,y}namh@m-yrh}daqupam de HN O
> 3N7 bl . W .: ' §
et Bt - N- ( 2- et rylﬂpxgazus@avli 2-metigd-{ 8- [[4- (N HN
phenyl)-benzamide
HN.__O
Cs3H35N70
Mol. Wt.: 545.68
,\17 4-tert-Butyl-N-(3-{8-[4-(4,5- | 544.22
/@)\N dihydro-1H-imidazol-2-yl)-
HN H phenylamino]-imidazo[1,2-
N)\éN aJpyrazin-6-yl}-2-methyl-
©5\VNJ phenyl)-benzamide
HN O Ci3HziN,O
; Mol. Wt.: 543.66
NH 4-tert-Butyl-N-{3-[8-(4- 518.06
J@)J\ NH, carbamimidoyl-phenylamino)-
HN imidazo[1,2-a]pyrazin-6-yl]-
N)ﬁéN 2-methyl-phenyl}-benzamide
N N\/)
C31H31N;O
HNin Mol. Wt.: 517.62
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met hyl car bam m doyl nmet

hyl)- N1 - N

phenyl am no] -i m dazo[ 1,2 ~ N~ a] pyrazin-6-yl}

WO pivefyiizt benzam de HN O C33H35N70 Mol .
-N-(3 - {8-[4- 560.05 NH/
HN \ N car bam m doyl net hyl ) -

4-tert-Butyl
(N, N -di et hyl -

1, 2- a] pyrazin-6- yI}

W . . BABUSRI05/040730

N ~; ND

- 2- et hyl

phenyl am no] -imdazo |
0

- N-NHB- { 8-

'/ uszoos?f %%L@"

garbhininidogimdbyl- di met |

N~%\I henil aﬁlf‘zﬁhi%lz?mc

]pyraz1n—6 -y1]-2-methyl-
phenyl}-benzamide

Cs2H33N;0
Mol. Wt.: 531.65

1338170

yl - HN
azo[ 1
de HN

4-tert-Butyl-N-(2-methyl-3-
{8-[4-(N-
methylcarbamimidoylmethyl)-
phenylamino]-imidazo[1,2-
aJpyrazin-6-yl}-phenyl)-
benzamide

Cs3H35N;0
Mol. Wt.: 545.68

546.1

4-tert-Butyl-N-(3-{8-[4-
(N,N'-dimethyl-
carbamimidoylmethyl)-
phenylamino]-imidazo[1,2-
aJpyrazin-6-yl}-2-methyl-
phenyl)-benzamide

C34H37N7O
Mol. Wt.: 559.70

560.05
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Mol . W.: 559.70 Exanple 7 Synthesis of
N- (2- Met hyl - 3-{8-[ 4- (nor phol i ne- 4- car bonyl ) - phenyl am n
W®Pe06iopd1dnz o PCT/US2005/040730

[1, 2-a] pyrazin-6-yl}-p

henyl ) - 3- pyri di n- 3-yl

0O HNNHN-N NN O[00225] A m xture of
acid (31ng; 0.2l nrnol),

3-pyridin-3-ylacrylic

-acryl am de

pbenzotriazol - I-yl oxytruﬁfeﬁLg@tE;pNL 80530 S A0 0sm
hexaf | uor gpho hl e (lctym hMﬂ_ G @8
am ne (Omet 0.63mmol ), dand DWF
at r for 3Qm n.
3 am no- 2- net hylc-arqﬂmf{ﬁ(f %ﬁ%ﬁ% o[ 1, 2-
-yl am no] - pgﬂﬁuﬂ ] phedazef1£-y| -|met hangne
s ad and the m xture i|s stirrned
roomterrperature f gralnerein-GuidZompthiat er (1 OnL) is
added and the m xture gi ve N|(2-nmnethyl -
- [ 4- (nor phol i ne-4-p21§r%lb> yl:iz)%ﬂn egnyl am ng] -i m dazo|
| pyrazin-6-yl} -phenyl)- _
3-pyridin-3-yl-acrylam ge a&& pal e brown sglid (50nD)
1 2006/ 053121 PCT|/ P08+~040730 Exanplie 8 The
f sklowi ng conpounds \Nerlqopwhoa%gd;ou& ng progedures
simlar to those descr|i bed above in Exanpleg 7.
S ture Name MV M+ @ Benzof uran-2-carboxylii ¢ aci g
573.33 N (2-nethyl -3-{8-[4- (norpholine-4-darbonyl|)-
HN -0
Example 7

Synthesis of N-(2-Methyl-3-{8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-3-pyridin-3-yl-acrylamide

@
/N N? N

0]
[00225]

benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (100mg;
0.23mmol), diisopropylethylamine (0.11mL; 0.63mmol), and DMF (3mL) is stirred at

A mixture of 3-pyridin-3-ylacrylic acid (31mg; 0.21mmol),

room temperature for 30min. {4-[6-(3-amino-2-methyl-phenyl)-imidazo[1,2-
a]pyrazin-8-ylamino]-phenyl}-morpholin-4-yl-methanone (90mg; 0.21mmol) is added
and the mixture is stirred at room temperature for 16hr.

[00226] Water (10mL) is added and the mixture is filtered to give N-(2-methyl-
3-{8-[4-(morpholine-4-carbonyl)-phenylamino]-imidazo[ 1,2-a]pyrazin-6-yl}-phenyl)-
3-pyridin-3-yl-acrylamide as a pale brown solid (50mg)
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N N phenyl am no] -i m dazo[ 1, 2-
Na] pyrazi n-6-yl }-phenyl)-am de HN O C33H28N604 O Mol .
wO005/053421 61 O N-(2- Met hyl -3-18-[4- 560.3 N PCT/US2005/040730
(nor phol i ne-4-carbonyl) HN | phenyl am no]-i m dazo[ 1, 2-
N N a] pyrazin-6-yl} -phenyl)-3- Nom
pyridin-3-yl-acrylam de HN O C32H29N703 Mol . W.:
N 108 WD 2006/ 053121 PCT/ US2005/ 040730 O
%‘%R I ne-3-carboxylic acid 584.34 AN )
Théfdﬁetmlyg e@ﬁ@nﬂﬂwemrv@rémmmopmﬁs stmtlpioiahgse deparibed
] -imdazo[ 1,
@F/ 6 yl }- phenyl) - am de. 14 HN O C34H29N703
583 64 N O 1-Methyl-1Hindol e-3- 586. 28
eN ~ carboxvl ic acid (2-methyl -3 HN Q0
S(rac{u4'e( rmr phol i ne-4- NN‘amfamUnyl ) phenyl am N Nomi

ez o b 2 g Py T Az G R S o eIk 57333
d (2-methyl-3- {8-[4-
K/O (morpholine-4-carbonyl)-

/\) phenylamino]-imidazo[ 1,2-

alpyrazin-6-yl}-phenyl)-amide

HN.__-O Ca3H28N604
% 5 Mol. Wt.: 572.61

o N-(2-Methyl-3-{8-[4- 560.3

‘ N/\ (morpholine-4-carbonyl)-
" (o o

phenylamino]-imidazo[1,2-

NJ\(/\N) a|pyrazin-6-yl}-phenyl)-3-
Y

pyridin-3-yl-acrylamide

HN. O C32H0N703

P Mol. Wt.: 559.62
7
N
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C34H31N703 N Mol . W.: 585.66 0 1H I ndol e-3-carboxylic
acid 572.24 eN O (2-nethyl-3-{8-[4 HN

W@ pawofob3aki ne- 4- car bonyl ) N N phenyl am no] -i m deeDpSH02040730
Nomi a] pyrazi n-6-yl}-phenyl)-amde HN O C33H29N703
Ml. W.: 571.63 NH Exanple 9 109 WD 2006/ 053121
PCT/ US2005/ 040730 Bi ochemi cal Btk Assay [002271 A
generarized ppocCedur e[ {Rinohne-35Eahialid abidoc Hesgacal Bt
Ki nase sayllthat cam be used to test conpogunds
di scl os t WN's “appl (Zatethyl 3t 8-s fol l ows.| [002281

A nmas m usOBt k .enz i f ed cagnt ai ni ng
1X Signaling kin @8%5??%?’0%8 Tris-HC, pH

7.5, N f}et a-gl ycero h@%@&iﬂh@]—irﬁidaiﬂﬂ,&it hijot hrei tol,
0.1 3 , 10 mM NSCI ). 0.5 M Promega HTK
i ated peptide s@imrazare-yh-rhenyDoamids, Bsa A
er mx plus Btk enzynme is prepared contlai ning 1X
1 Signaling kinasejbuffer, 0.5 M PTK Bi ot|i nyl at ed

MNeptPde substrate 2, (QHELHBSA and 50 ng/wel | Btk

enzynme. Btk enzyme is|prepgre foll ows: [full
enigt h hurman wi | dt ype &1‘?3 %cg&'glﬁon nunber {NM 000061)
ihila G termnal V5|and 6x H's tag was subcl oned

ast Bac vector fior maki ng bacul ovirus| carrying

I'syepi tope-tagged Btk. Ceneration of bacullovirus was
done based aon lnvitrogen's instructions detlai i

its published [ ot ocol I"MadytbBzadolgldcul ovi r|u236-28
Expr essi on_%£ (C . 59-Q16,and
10608- 016) qm %%bﬁ’%@%v\%%@ {3125‘2‘8%&23 i nflect Sf9
cel | s tyyOVerexpr tl {8-[1gmorghioliaed- Bt kK protein. The
Btk protleinwas then purified o honpgeneity| using
Ni - NTANColE /. The pur C85PoBYD-Phenylamingl- prot fei n
p as great er 1999 £%-911_t hie
S tive Sypro-Ruby 1m{cﬂ%t ’ ﬁpﬁ% 2
phenyl)-amide
HN._O
N C34H31N704
N\ Mol. Wt.: 585.66
0 1H-Indole-3-carboxylic acid 572.24
Q)kNﬁ (2-methyl-3- {8-[4-
HN K/O (morpholine-4-carbonyl)-
=N phenylamino]-imidazo[1,2-
N\/)

N e
Qi\/ alpyrazin-6-yl}-phenyl)-amide
HN._-O Cs3H20N704
N Mol. Wt.: 571.63
NH

Example 9
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staining. A solution of 5 MM ATP is prepared in water

froma 50 MM Stock that was adjusted to pH7.4 with 1IN
wola@blosAa2zquant ity of 1.25 L of conpounds in S5BP@IVBR00S040730

transferred to a 96-well % area Costar pol ystyrene

pl ate. Conpounds are tested singly and with an

11- poi nt dose-responsive curve (starting concentration

BiogheniRalMulagagi | ution). A quantity of 18.75 L of
mESTer mx mnus enzyne (as a negative control?{ and

[Oﬂﬁlmlf]er i A& gpmxelmdzpymdu@ for enssttandartbipehcappal Btk Kanase
[ 2 t
NS SRt sl EnP B0, AR RO A SR Rig kg .
[0dsZ81ar ea Kadstr nlR IrMﬁﬁme;ahaisq)rémed d:cnﬁziumﬁEFIX Cell
concentratl on of 1 The reaction is allo

Signalingtiease buffer h%%mlvéffrlsm PR e ﬁ@%@ta-wgerpﬁmh% 2

mbfifw PARRGE b1 I SRIOR 5 Y wRCulRtT i AR o

%ﬂita:ﬂ pgb@i@dbsEtfate aplandso 0D, BSYe- Aesmter adxfpﬂusd%tk@nﬂymeis
er ki n nmer on u fil t

prsmxecﬁ pentaERingsiXof el |Sll&f’é ms t?ﬁg’ guﬂ %ﬂks‘flg%?}‘/lla te

P o 55 0 S B B

asToTIoWIS A0 Fn@dOmAhan Wildiype Bt (acBiskioAssmpe] NNROGIO6A) with a C-

onace aday Hinge wanodenail HESBE Foeatisb s
b&hfo(ifhrﬁ§ @Q‘r)hﬁ‘g M SpikipBlta Rl BaR G%@&l&ﬂ%ﬂb@w@ovﬁ&ﬁaﬂom

Ranpbs cell's are incubated at a density of 5x107
basedl bs Inwitrogentstisstrustiensedrialedfin ite publish B@MO% oBacttoac at

37.C.
BB o sh DR T PO R8It Pkl
viee Wis B tdiakdce 5 8lcells lty edexpetd tige RE@hBinANtBtk Pyoted. The

performed on the cleared |ysate, Equal protein_anmounts
B pretearhwanihen urified oisegeneity uspis. Aggdurps TBe gurity of

t
o b bR Bl BRSO LTGRO e oy
stainigp h@scnhmmd)ﬂaa inovl A)TP dpropured Eit laten fiohoal §0 (BD Stock that
Transducti on_Labs #611@15) to contraol for _ total

warsdhsted & p%? # With eNDRQH s A antity o 1% Hlg ofcqsgqunds in
fmhsé%a daafts% L@&?g Ceaﬁ:&gr oM stz 6tk NLRCeDiRunds

or A stand ["ul ar ITeration
are tested singly and with an 11-point dose-responsive curve (starting concentration is

10 uM; 1:2 dilution). A quantity of 18.75 puL of master mix minus enzyme (as a
negative control) and master mix plus enzyme is transferred to appropriate wells in
96-well ¥ area costar polystyrene plate. 5 uL of 5 mM ATP is added to that mixture
in the 96-well 2 area Costar polystyrene plate for final ATP concentration of 1 mM.
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 ond

emission filter 615 nm. ICs values are subsequently calculated.

Example 10

110



assay that can be used to test conpounds disclosed in
this application is as follows. [00232] B-cells are

w@ewoefsadl f rom spl eens of 8-16 week ol d Bal b/ cp@i/682005/040730
using a B-cell isolation kit (MItenyi Biotech, Cat #
130- 090-862). Testing conpounds are diluted in 0.25%
DVBO and i ncubated with 2.5 x 105 purified nouse

for 30 mn prior to addition of
Ré@h‘;geﬁ%%kan%yrﬁm -nouse |1 gM gntl body §Sout her n
[OBRZQ]ec hn oA@yer@wd@meéBre(fat a #taI.L@ZQ Cd qlz;r Btk I@naqenéaqsay that
ume, of
capheghiedrreomsomB i ot dislraRAIE b Beatars

[00938]t | ONaR a3 cdilk aRy m@abateu ehardéﬁﬁty a3, 53g 07 bells/ml in the
manufacturer s protocol for SPA[3H thym di ne uptake

prasmay obtgsitcomppand fasHmaBB dSCi &istle sreshempatigudated py mcubatmg

wilb AR e ar s 160] Bl M sETEr o B o S
lyddd, Ind% Hote%: Qbdal 84 SHrkRMedSn e &l@egé’@ﬁgsaté\ 1) ﬁﬁr;)%tbﬁledi‘nounts

précedu a“standard T cell prol |ferat| on assay.
oftdaalh samysln atﬁesubjeeUtotSd)S—@étGE: anpwesicrs bivting with@ither anbi- s

P RPR R P ReBra el SenaiB Tnolyed e btk pess Bk

aM@ﬁHb@plﬁ)r%ﬁﬁéh dr a}%u-moirﬁbb@ﬁ(ﬁ@ trrdnvlibdtieniabBie1 |ab) to
Cat 090- 861 Testing conpounds 111 WO

ca0Ob 5@ aDam POty 0seghdysde. are diluted in 0.25%
DMSO and incubated with 2.5 x 105 purified nouse
splenic T cells in a final volune of 100 | in flat

Eﬁhlﬁple fiottom pl ates precoated for 90 mn at 37C with
%?/m each of anti-CD3 (BD # 553057) and anti-CD28

B( Br@fgz@wy As§fY i bodi es. Fol | owi ng 24 hr incubati on,

0bz3110 Sthl gl durboecRRH  SRAla AU REERar BREH DRt

pri or arvest using t
asfmylt]nfaacﬁnlheaised; toptesttoomplouids discEiefl 3thid dpphicationas ap faloss.

(OBBSE ot BEEE Ui rAAES Lot o 5AdS OF BB BaIRlcmisgapipe o
Bcc%ﬁggg%u | \n@ﬁ db e c&éﬁ@o doerdeny ﬂﬁﬁg)com@smlafe

I't1on Assay [00235] A genera i zed
dl;hltm]:aﬂQJ%%ﬂMS@ aﬂan@ﬂva@dagﬁa%SﬁdrO phafiedvimobset sptamicoB-cBlls

b 5bh KB PR 5 S S QBB ot
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).

Example 12

T Cell Proliferation Assay

[00233] A generalized procedure for a standard T cell proliferation assay that
can be used to test compounds disclosed in this application is as follows.

[00234] T cells are purified from spleens of 8-16 week old Balb/c mice using a
Pan T cell isolation kit (Miltenyi Biotech, Cat # 130-090-861). Testing compounds
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foll ows. [00236] Total nouse splenocytes are purified
fromspleens of 8-16 week old Balb/c mce by red
whbwedsxel | |ysis (BD Pharm ngen #555899). TesPCTS2005/040730
conmpounds are diluted to 0.5% DVSO and i ncubated with
1.25 x 106 splenocytes in a final volunme of 200 I in
flat clear bottomplates (Falcon 353072) for 60 mn'at

ar% éﬁ'utfcrlrﬁ‘?b b?/ AHRISAS BEdyRdak 82 { [0 f‘ﬁ%ﬁé@ eHduk@spl&fic T

Jackson | mmunoResearch 006- 020), and
cells amh) ﬁnmldvoﬂume aA10¢r pldn ﬂgv@earmqmlatﬁ@pnemtwaor 19ﬂ anip gt

LR 3 SRS BB BIPyf BuseBb Moo

arfibodid§ OF Nl @vitig 24 M theubilons 1 a0 Rieihidatedsl alided Gad GlatEs 2
(BD Phanni ngen #553142) , fol 1 owed by tr| Ie stainin

inqwhatedeDIBiditional 36BID priva 4e Aew ﬁswseslma}u s s protpgsh for

LR MRS RER Shony BNGerf (AR HBRAROZRANG 0130)

SEAhRE] Bikell MRorestdhls waidddamtqbipul mickabrta chinater €WallscedFriplex
CD86 surface expression on the gated population is
14p0aBerkaElmsr us t est conpound concentration. Exanpl e
14 B-ALL Cell Survival Assay [00237] The following is
a procedure for a standard B-ALL cell survival study

Exmhpglan XTT readout to neasure the nunber of viable
g& Thi s assay can be used 112 WD 2006/ 053121

C 330 to test conpounds disclosed in this

[0@@3‘%‘ cati R eﬁérahfh@l' ﬂroéﬁahfd foY a kRAnddrbiabdal foiBe bibitiv@abf B
s in culture. One human B-cell acute

cdllyaepmjo tlms can:bet wagi éorieat qommeunddisclesed ip Ehisappdicpiéonssps B
fgﬂﬂ a human Pre-B-cell ALL line that is available from
&S aTCC. [00238] SUP-B 15 pre-B-ALL cells are plated

[00R36YU! ti pTretaPRowsd spletibeyied ark purifipd &b@Ssploend 608-16 &feek old
| scove's nedia + 20% FBS at a concentration of 5 x

Belb(o micaiby redrblopd selhbsis{BS Bhrasmingsh #aorRod) wl eshing CPmﬁawmds
o300 IR Bl P SRS 1
volaine of LO@ phindat wkzht baitoai plates dRdleom3 33972 hfer 6@ atin at 37°C
Celu sy o ord8 e BRMRRepicol ut i on
TrkRR5 8 edreh 2941966-020), 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 Pharmingeﬁ #553692), and 7AAD (BD
Pharmingen #51-68981E). Cells are sorted on a BD FACSCalibur and gated on the
CD19"/7AAD population. The levels of CD86 surface expression on the gated

population is measured versus test compound concentration.

Example 14
B-ALL Cell Survival Assay
[00237] The following is a procedure for a standard B-ALL cell survival study

using an XTT readout to measure the number of viable cells. This assay can be used
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to one of the replicate 96-wel |l plates and absorbance

readi ngs are taken at 2, 4 and 20 hours foll ow ng
woraevgsaeurer' s directions. The readi ng t aken BET/OSZNS/040730

OD for DVMBO only treated cells within the |inear

range of the assay (0.5- 1.5) is then taken and the

percentage of viable cells in the conpound treated

to\‘t%t LSmpberddRBRWsed! 1&@1@&8?11&2@1%11&%@@ ility tb figabiethe survival
ce Exanpl e 15 [ 0023 The conpounds di scl gsed j.n

Mﬂe«ueﬂa IERultEe Qnm hiigag Bagedl qce?tlmphwlm@ lewgepaia line that

oo B S o SRt Pl el LT Bhd SR Bl A e
AmCer onol ar. Certain of those conpounds exhibit an I C50
val ue | ess than or &I_{al to m cr onol n of,

[00B3%e conpdbris’ regth-mild ces P@H@at%}wu llpéf‘s%%t”ﬁ Ruigrotiter
I .
PR 10 sl aRIAT 201 S B o SHEERAioh B SOT QUM
Tésh eoﬁp@ﬁidls ap:rthhm hddedtwitna isd @pnd. a$ 0diés OMP@d Cells are
nmpl e 11) and_exhibit an _| C50 val ye | ess, t han

mé@h?éﬂd #3710 Wit fasPadlor v 3 das- d¥fier Alags & Hﬁé%ﬂ’d’é 13 into
g
addfiddhal aldugs. | Ra dabladdtoperingydd ul of MAXTTHblution Rechakisagded

oS Stk oLt Sl e e G
hdutd fcﬁio‘hﬂ%ﬁﬁhﬁfa@ﬁﬁgr‘ sf@reafidRN TRE ged@lﬁigecakéi:ﬁxgltﬂ ah O35 for DMSO

greater t or equal to 5 mcronolar when assayed
omllyl tiented oelll withinshelbser rdngd ofitheassay(BS- 1d scihebtalien and the

le 12 Cert ai oudsdlsco ed in
o Vit gy oD EARLRETS g e uggsrens the
Dggg@gg@qge%aed%@u,uszoow 040730 inhibition of T-cell
prolifération that were at |least 3-fold, and in sone
i nstances 5- fold, or even 10-fold greater than the
IC50 lag ues of those conmpounds for inhibition of
’91 proliferation. [00243] Sone of the conpounds

[0@239}| os edThécdnipotaide Fisdlobel i sqitBeti€Biaablen] an8 arseasd in the
for. inhibition of B ceI | ;activity (under. the

Ba@m@mqnml agray deppbgd haremdxpmploRand exhiitap At i valugdess

o3P RSSO0 B ARk ML BRI o
leséthian or eqamﬂ.ltii 1 tmicrdmoiacr Cemianf tHose tanpowkls ekitbi an ICsy value

less than or equal to 0.1 micromolar.

[00240] Some of the compounds disclosed in synthetic Examples 1 to 8 are
tested in the B-cell proliferation assay (as described in Example 11) and exhibit an
ICsp value less than or equal to 10 micromolar. Certain of those compounds exhibit
an ICsg value less than or equal to 1 micromolar. Certain of those compounds exhibit
an ICsg value less than or equal to 500 nM in this assay. |
[00241]  Certain of those compounds exhibiting an ICsg value less than or equal
to 10 micromolar do not inhibit T-cell proliferation and have ICsq values greater than
or equal to 5 micromolar when assayed under conditions described herein (as
described in Example 12).

[00242] Certain compounds disclosed in Examples 1 to 8 exhibit ICsq values for
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conpounds exhibit an 1C50 value |ess than or equal to

500 nMin this assay. [00244] Sone of the conpounds
wale@elosHed in Exanples 1 to 8 are tested in a BT/T81005/040730

| eukem a cell survival assay (under the conditions

described in Exanple 14), and exhibit an 1C50 val ue

| ess than or equal to 10 micronolar. [00245] Sone of

r%.hﬁh&?gpg- %{(ﬂif&ﬁﬁ%ﬁﬁt WBreEX fARY Rold, a8 iSseibimiances 5-

cal and | | -based act|V|ty For
fcﬂ&,alrpwm 1G-6otd godatar eanctbefou vdlesiptbpseseompoundsies ifiikigon of
ilr %bfxm bit an I C50 value less than or equal to 10
Bn‘?e BAYCHEHOP the Btk bi ocheni cal assay descri bed

9‘ n ( Exgmilog tH) coripduads disdiéked ¥ BRarhslss 1 th8arctested in an
to 10 mcronolar in at | east one of the

assey forialbitionof &’y@ll(a@tlﬁléy (undgrthe sendytions| descr&@éay Fxample 13),

e n
A SRS 1R SR SR Botit o e piddncfi Efain AR
c&Bp@indb @xli;bh‘laﬁ ﬂ@maafe 1es3 thdreorBigkallib d ahierdnoaibr. aSatayn of those
descri bed herein (Exaqu e 9) and an {)CSO v ue | ess
C?IHBWP exlibid jan dGsop@lug; %%56%11 ogeqyg] to 390 A&t t he

|41q: based ﬁ%%?ﬂ?e ot B}J?)‘ﬁfldst &l?tﬂogehef’n Ex&ﬁfal'es "I‘Q& 8¥de C%gsted in a B-

i bed ereln . rtain
cel letkasia ceh poinad sssax Kmumet tha mondtﬁma@sudoeldes Examplenl 49rand

E]i ﬁ I’L _ cronol ar ﬁd 6 CBOlvaI ue |l ess than or
] o €50 YT s ) reausllo AP MHEIBO e of ¢ ho
[(RU5T basedops YR c(o%ﬁwhdé Ji@dloJeB@n Exsrﬁblles 236 8¥Xhibit both

descrl bed herein (Exanple 10, 11, 13, or 14). [00246]
b@@h@miCﬁl agid ceH dwsedcastiyyinHer @c)amplﬁ, s¢rng ohibelsompertdsiiscigsed

i oy e EREE R 1o e B R PH e 10 Ebdometpin e

Bilt biotkagieall Rsdpxagiied hbrdid (Ekagpld 9) dndan Icgg’a&hm/sallegbethan or
| ess than or equal to 10 mcraonolar in Bt k

eead i Hivniapmalas iy atdeast pngefthe eslpased Es@ama(Oéhﬂss)thanathe T-cell
oy el ekdifile 20, B34S orti Cafiifl bPHRL Eort i

exhibit lah (Ij@gés'alya): lebe slemi dme]gu&leas ¢ inficromodarih d}f:]]@tk bldr,heﬁ&;al agsay
14). and an | C50 val.ue for n ition of T-ce
dﬁﬁ%lb?c% hergin; (EﬁalHPleabé 4ad an G |Vaf?1§ ?@éﬁl@.n OEﬁﬁPﬁltt?l éO priejgmolar in
aé’%héﬂ ®né OF the (cBIIbRS Cf'd 5‘?@6 tﬁ’erctﬁ!ul the Ifloéélllf 2%5:%11 'd@&nbgﬁ hERiD
of those conpounds ex it an
(E’ﬂ&uﬁﬂ@ﬂi@;ﬂﬂl IPGSF/IKIJ)SZO%ailﬂAbﬁﬂ@@e cquwnﬂha)dnbut a:eﬁD@I valup 1dss
r onol n the k ay descri bed .
s S AR gl s b 6oy Lo %ﬁf@bl%éaifaqmolar

it & 1443t BALEQRP Eélf bhddd @bsal #@@ﬁﬁer‘ﬁ% tRE TIRA as&Sh HeRABEIherein
assays (other than the assay) described herein

(Exnapipll@, 11013,10r,14).3,
[00246] Certain of those compounds exhibiting both biochemical and cell-

based activity do not inhibit T-cell proliferation. For example, some of the
compounds disclosed in Examples 1 to 8 exhibit an ICsq value less than or equal to 10
micromolar in the Btk biochemical assay described herein (Example 9), an ICsy value
less than or equal to 10 micromolar in at least one of the cell-based assays (other th;m
the T-cell assay) described herein (Example 10, 11, 13, or 14) and an ICs value for
inhibition of T-cell proliferation at least 3-fold greater than the ICs, value for

inhibition of B-cell proliferation. Certain of those compounds exhibit an ICsy value
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or 14), and an 1C50 value for inhibition of T-cell
proliferation at |east 5-fold greater than the |1C50
wQ adogesfier i nhibition of B-cell proliferation. PAEUSZNNF040730
of those conmpounds exhibit an 1C50 val ue | ess than or
equal to 0.1 mcronolar, an 1 C50 val ue |less than or
equal to 10 mcronolar in at |east one of the
lesetHanlbasqueh]l &5 &ySro(milahen thel Btk bidvherhicabhdsay dmﬂbéd herein
descri bed her ei le 10, 11, 13, or, 14)
(Fxamepls 8): ga Ié@rvaﬂ}?ﬂﬁw oF cqmpl tr 10 apicrognaliy 1%1@# %?ﬁ?tme of the
I
Rt TR P T T e o P eple 10 1. 13
os e arehioolisirealts fdran&ablmee of Thellpralifdration ot ik §- fold greater

varj o di.fi.cations d.substitutions ma
bl o bR Gird R Ao AR oDy LT eiD O e Fppgounds
e@llibit BE 1€ \WRINid 1885 thiPbr &1@ I'iB'(ﬁl mh@bm6|a2) 47 ICRNelidIeld @hn or
pur poses, it is not ended that the clainms set
eqepl th] haviespmalar i attieasé onselrthe gell-hasgd pssags (qiibﬁrrtbfmthe T-cell
assaagc}]ea%rgaetd he emiﬁ (g pgg;;a gﬁbg i rreni §n8 ?H Itto ﬁﬁ’le for 1nh1%%on
o Wil fpkdliftiation BElca®a0-foldl @edtérehed @85, \Anwafbﬂhmghﬁon ofB-
is tg be understood that the present invention has
celbpiolifation bed by way of illustration and not

atio
100 O TR B ERRGS b ipf R P an R, varous
m%idlﬁcaasms andsubkt'ftmhmlmaynbd hydecthestnwitharmdeparting fidm thé spirit
rrrulaﬁ‘].h NC L/ RN/ N WR6 3/ R4 A4
SC(OPBP eémie)n’ﬂaﬁu PHea R S AT M SPNSIEREion PYFROSES firls not
iRQdea RS the1¥ftsabt folth TRreifdtiel 88 EshstrBNMERAY A SMarrower than

the literal language thereof, and it is thus not intended that exemplary embodiments

from the specification be read into the claims. Accordingly, it is to be understood that
the present invention has been described by way of illustration and not limitations on

the scope of the claims.
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conpl exes, prodrugs, and m xtures thereof, wherein Rl
is chosen fromoptionally substituted phenyl ene,
wopitcosHkl y substituted pyridylidene, opti onaPCTUS2005/040730
2-0x0-1, 2-di hydropyridinyl, HN\ HNHNHN\ XI \ R7 ~
I \ R7 XI R7 X1\ F2~ | | X3 X1. i~X3 X2\/ X3 X/ X2
X2 UM 2 X3 116 WO 2006/ 053121 PCT/ US2005/ 040730 R7
W}zz,t;g?d,],,,;gy }—.IN 4HN, HN X1 Xx Il X3 x1. ~i x3 X2 X3 L X
2 x3 HN-\ HEN HNNHNC A XIE N X1 X1 01 T
XX3X1X~X3X2/ X3 X2, X/ 22Y3nnrvl ** ** NN

N A%qeas 1on>e<%:hernlcal énltlt}l ndSen S5 %ﬁﬁéﬁn&gofﬁbrﬁ%la 23

R G
N \L/

U
| ke
V. W,
Rs/ = \R4
A/Q
|
Rs
(Formula 1)

and pharmaceutically acceptable salts, solvates, crystal forms, chelates, non-covalent

complexes, prodrugs, and mixtures thereof, wherein

R; is chosen from optionally substituted phenylené, optionally substituted
pyridylidene, optionally 2-oxo-1,2-dihydropyridinyl,

* *
*
HN HN HN H
XF X \:\:‘I NS 7 X1 AN 7 X1 AN R7
1
}-kafx3 Xisy2 %o N Xy 2 8
wANS 3
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ONONONON X1 X1\ * \ * X1 X2, [/~ . XX3 X1.X~X3
X2 X3 322 HNHN HN NON NNN X1 X1 XI NNNNN X X3
WOX2006/03321X1. X2 X3 X2 x3 X1, X2 X3 2 2 * * * *pCT™MESN0M40730
N SSSSX1\\ X1 X1 | I 11 and xi X3 X1, X~X3 X2
, T/IX3 X2° X3 2 2 wherein * indicates the point of
attachnment to the group -L-G and the broken bond
i ndi cates the, point of atkachrrent to tke am no groH{A)
and wher gj 117 WO 2006//053121 PGR-1J%2005/ 040730
i s choseny f Nom,N and 'GR7\\ X2 is chgse
and X3y osen
one of }(1 X2, and X3 i§ N and wherein R7 |sX
from Xéd%n, hydr BxyzXeyano, h¥ez% opti onaj
substitutéd | ower al ky?, and optio'li'ral Iy subst i
| ower alkoxy; L is chosen froma coval ent bond,

optional Ly _substitutegd,Cl- C4al kyl ggen -0-, - Opn—N
(opti onal’ ubstitute Cdal kyl gne)- (C-O -\
- (opt i Subst i} ﬂ\ra(éé?@r* CA3l; ne) (C=Q: - X¢SO*,
-(optio jal Iy substitiit ed C1- c4al yle>pe)(SO->1(I }02)-,

- (opt 2 1y subst i tUtedeCl- C4al yfeﬁe)(SOZ) XTI
-(C=NR9) -, and - (optionally substytuted

Cl- C4al kyI ene)(C—NR9) wherein RO is chosen from

*

& K Xﬁf

/Xs R / X3

I

0N o—N
\ \
X1 N * X1 AN *
1] 1l
Xo. = /X X\ / X X
2.3 W< 3 1 22\/1 3
|

* * *
\ -—
HN HN—*( | HN'?{ N’N N N
\N Y \ gﬁ
/g( x{g( f’ﬁ\(%/ X3

’“\ ’/ >l(|2 2 X3 X1~X¢X3 LLLL)\ 2 X3 'X1\X¢X3

2 2

= G !

X4
I

P Xy X Xy =
}LJ\XZ,X;; X1\ 23\5 3 2‘X3 \Sé\

X
Vg
A
s/
£
=X
/

wherein * indicates the point of attachment to the group —L-G and the broken

bond indicates the point of attachment to the amino group; and wherein
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hydr ogen; optionally substituted al kyl, optionally

substituted aryl, and optionally substituted
whedoeosHeyl ; G is chosen from hydrogen, hal o, PTUS2095/040730

al koxy, nitro, optionally substituted al kyl,

-NR16R17, optionally substituted heterocycl oal kyl

optionally substituted cycloalkyl, optionally

substi t ut diedhbken AHE NRId @R%l)t_/;)is shéaeh iffout Bthnd CRy; and X is
heteroaryl  wherein R16 and are |ndependentl§q2 ix
and A3

chosen fr dmsmﬁmglgrand &1 wherkinyno rsetgdhan erecf e

aryl o anc S HRE bR stiien R b Peces AT RN LS Balo
Lis ChOSSp’tld‘rfaﬂ ulisGaiPlowenntlyt, afdppticmaty kybstituted lower

substituted Cl-C4al kyl ene) (C=NR9) then -R9 and R16,
t oget her RkORY; t he nitrogen to which they are bound,

LE&%H&@H‘&E?RM ehchﬁﬂg % fidridt ?ubihﬁh?d & c'f{ﬁﬁasﬁ@ do-, -O-

rogen containin rocy opt 'onal 'y
furt h@nonall},cdubskaatedﬁh @aﬂMma)ad&ﬂCFO@m alophetadiycabsieted C;-

Py dr I -ss (s isebvealy subinypd CaelinErpyso)-
subs Séz?lt S@ptiGhdty! subaﬁﬁﬂe@@@ldnakﬁéﬁ@grs@%t egtzem( aad

opti substltuted het er oar are
ch osénptlbnaim Bbstiteiten] %@awyl@lexﬁamm)-fwmm@ inelpsen from

POV hiiESesr’ BPRo Py TR AT B, Rosictery sEhiled Splian

opt | @ﬁtﬂiﬂaﬂy%&&&tﬂt&d&&@bh@mr al kyl, optionally
substituted | ower al koxy, hal o, and hydroxy provi ded

Gtinghosgr fromeltrogsme halp, Ipiroxyz alkawy nizo, joptiapalivsplsteyisa alkyl

wh

chggeIﬁR ]fﬁﬁb moﬁt?@hggéb&%gdh b dozmgﬂl sb%s???ddotsg

Cﬁal kydl@tme%l( @:m_?auy\r/ subaﬁmtda&rylfﬁad Q‘ﬁloﬁfﬂy gulfggﬁﬁ%d heitdgeﬁyl

the respecti ve or | C |

118 v@ergm%rs@géﬁznm@ﬂ%%eéygﬁ B@O@Y%O%%twm} ¥m
%b%g?_ge F%%l Jo&t'ikénalﬁ shbsti e@al\l/% ogﬁoﬂ\iuly shb@fittea RyE-ad

O R14
optionally substituted heteroaryl; or when L is chosen from -(C=NRy)- and -

(optionally substituted C;-Cjalkylene)(C=NRy) then -Rg and R, 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 ﬁeteroatoms chosen from N, O, and S and Ry7 is
chosen from hydrogen, optionally substituted acyl, optionally substituted
alkyl, optionally substituted aryl, and optionally substituted heteroaryl;

T, V, and W are chosen from C and N and U is chosen from —CH and N, provided
that at most one of T, U, V and W is N;

Ry, R3, and Ry are independently chosen from hydrogen, optionally substituted lower
alkyl, optionally substituted lower alkoxy, halo, and hydroxy, provided that at
least one of Ry, R3, and R4 is not hydrogen when A is a covalent bond, G is -
NRi6R17 and L is not chosen from -(C=NRy)- and -(optionally substituted C;-
Caalkylene)(C=NRy)-, and R;, R3, or Ry is absent when the respective T, V, or
W to which it is bound, is N; J
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R10 and R11 are independ
Cl-C6 alkyl, and Cl-C6

wa@paeir2ar e each i ndependently chosen from hpdr/o§m®N5/040730

Cl-C6 alkyl, Ci1-C6 halo

phenyl chosen from nono-,

phenyl wherein the subst
QGh @R fromm hydroxy, nit

ently chosen from hydrogen,
hal oal kyl ; and R12, R13, R14,

al kyl ,  phenyl, substituted
di-, and tri- substituted
ituents are independently
ro, cyano, amno, halo, C-C6

aI kyl, Cl1-C6 al koxy, (C1-C6 al kyl oxy) G -C6 al koxy,
Clq13:6 perfluor a kyl, Ci1- perfluor koxy, m)no(”)

_ aI k d|__(_ _al k ' and_N_C_N__
nlf( , het elr oar yI an st i.endt ed | & R
h@em@r yI CR@:SEH}] from nBno-, Qand tri- 14 15

substituted heteroaryl mhereln the substituents are

i ndependently chosen fro
am no, hawherei@l- C6 al kyl,

m hydroxy, nitro, cyano,
Cl- C6 al koxy, (Ci1-C6

al kyl oxy) G - C6_al kox Cl- 5 perfl uoroal kyl, Cl1-C6
per f | uor oal kox&o 8 ' aqqudqp}en@n y ichesen fom h}’(tf@ﬁ@n@gl'cﬁ

al kyl ) am no, and is chosen from
a coval ent bond andm‘glc&@cﬁc@&h%@%@oow 053121

PCT/ US2005/ 040R 30R 13084, sndcRgsenedch imieppridentipkhgsen from

substituted cycloagg%#
het er ocycl oal kyl ,

optionally substituted
% |y substituted aryl and

optionally substitugge, ah@,{,er oaryl; and
C;-Cg haloalkyl,

phenyl,

substituted phenyl chosen from mono-, di-, and tri-

substituted phenyl wherein the substituents are
independently chosen from hydroxy, nitro,
cyano, amino, halo, C;-Cs alkyl, C;-C¢ alkoxy,
(C;1-Cs alkyloxy)C;-Cy alkoxy, Ci-Cs
perfluoroalkyl, C;-Cs perfluoroalkoxy, mono-
(C1-Cs alkyl)amino, di(Cy-Cg alkyl)amino, and
amino(C;-Cg alkyl),

heteroaryl, and

substituted heteroaryl chosen from mono-, di-, and tri-

substituted heteroaryl wherein the substituents
are independently chosen from hydroxy, nitro,
cyano, amino, halo, C;-Cs alkyl, C;-Cg alkoxy,
(C1-Cs alkyloxy)Cy-Cs alkoxy, C1-Cg
perfluoroalkyl, C;-C¢ perfluoroalkoxy, mono-
(C1-C¢ alkyl)amino, di(C;-Cg alkyl)amino, and
amino(C;-Cg alkyl);

A is chosen from a covalent bond and -(CH=CH)-;
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R6 i s chosen from hydrogen, optionally substituted
al kyl, cycl oal kyl, and heterocycloal kyl. 2. At |east
woee@eobdri cal entity of claim1l wherein A is aPCDVU810e51040730
bond. 3. At |east one chemcal entity of claim1l
wherein Ais -(CH=CH)-. 4. At |east one chem cal
entity of any one of clains 1 to 3 wherein R12, R13,
g%hoséﬂﬂ'oﬁl)%tlaﬁﬁogl sﬂﬂﬁﬁ@t@ﬁi G?dlbélkﬂh@ﬁ%haﬁ? gﬁastnﬁ%cpgen
hal oal kyl , 5. At | east
one bﬁemcydpallsmls pptjongtly éllﬂfzﬂl?ﬂt@ﬂ Wyrbméi qptmally sibstiftitadn
frogbq§ d and Cl1-C6 alkyl. 6. At |east one
chent'€&1° t?%y of any one of clains 1 to 3 wherein Q
Rk % chBsénl frorhithGdrodrs optieiatlysubidutes alkyheecloblkoluhy dr ogen
and Cl-C6 al . 7. At least one chem cal entity of
any bﬂ@“@ydeﬂéﬂﬂs 1 to 6 wherein RL is chosen from
ort ho- phenyl ene, net a-phenyl ene, para-phenyl ene,
ort ho-pyridylidene, neta- pyridylidene,
2 par aApYaastchyleictiemizal éitity bf ¢ihim | wiedih BNs bl coYalent bondl.r s' s
\' * XI' x nandi i X2 X3 X X2 X3 XZ X3 X2' X3 120 WO
2006/ 053121 PCT/ US2005/ 040730 8. At |east one
3chenmg Péasﬁﬁfe'chymi%fal Gl Hf a1 & @lefbifh ik S(h
ort ho- phenyl ene, meta- phenyl ene, par a- phenyl ene,
ortho-pyridylidene, neta pyrldylldene and
para ridylidene. east ent
A APt e PR PueheuE e SR T SRt R BhuRee
aitER A-aph Rid¥p@identlyléhosd frb@aStrdpes, C| @mlﬁf;\i (:?-ruélﬂalbana‘yl and
claim9 wherein Rl is para- phenylene | east one
phaighi cal entity of claim 1 wherein the conpounds of
Formula 1

from

5. At least one chemical entity of claim 4 wherein R;3 is chosen from hydrogen
and C;-Cs alkyl.

6. At least one chemical entity of any one of claims 1 to 3 wherein Q is

wherein R;3 is chosen from hydrogen and C;-Cg alkyl.
7. At least one chemical entity of any one of claims 1 to 6 wherein R; is chosen
from ortho-phenylene, meta-phenylene, para-phenylene, ortho-pyridylidene, meta-

pyridylidene, para-pyridylidene, /

HN—N HN—N HN—N HN—N

\ - \ \ \
LN N N T Y
/X3 Xio = X3 )I<I2 ~ X3 )I(I /
5% "X e AR
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are chosen from conpounds of Formula 2: G | L HN R2
N/NN I 11 R RBRRAHNO HH R5 (Formula 2). 12.

wW@\Roob®sHR1 one chemical entity of any one of clBCTESH05/040730
11 wherein R5 is chosen 121 WD 2006/ 053121

PCT/ US2005/ 040730 from phenyl, substituted phenyl
chosen fromnono-, di-, and tri-substituted phenyl

gwher @it Meast di chelédal &m&z b$ claing 7 iwtidedie Ry énéHogert io@@itho-
from hydroxy, |ower alkyl, sulfanyl, sulfony

. | ) . .

phgyiesaleip-rhgp¥lens perdplishyisae, orbaatyridylidsog, mpigupypidylidene,

_ tituted with one or nore halo, |ower al koxy
%ﬁ%%lp?ﬂ?@gdev&#th one or nore hal o, |ower alkyl
substituted with hydroxy, and heteroaryl, pyridyl,
substituted pyridyl chosen frgmnono-, .di-, apd
e ri - AL Qs PRIY © 1B B Y herofe Rs dbehioper e o
phaERRNAE My prdiRReR. from hydroxy, |owver alkyl,

sul'tonyl, hal_g, Ffower al koxy, and heteroaryl,
pyrimdinyl, substituted pyrimdinyl chosen from

18P0 18t sne¥hdmidat ér?t%; kLG 6 %’ ks para-phenylene.

11. At least one chemical entity of claim 1 wherein the compounds of Formula 1

are chosen from compounds of Formula 2:

L
oLre
HN

Tz N )w%l\l
‘n”\YV (
Rs

V. W
R3/ 7 \R4
HN o
H /
H
Rs
(Formula 2).

12.  Atleast one chemical entity of any one of claims 1 to 11 wherein Rs is chosen
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wherein the substituents are independently chosen from

hydr oxy, |ower al kyl, sulfonyl, halo, |ower alkoxy,
wa@p@elostier oaryl, pyrazinyl, substituted pyrazP@wyiS2005/040730
chosen fromnono-, di-, and tri-substituted pyridyl
wherein the substituents are independently chosen from
hydroxy, | oner al kyl, sulfonyl, halo, |ower alkoxy,
d heteroaryl, pyridazinyl, substituted pyridazinyl
osen fron1nDno- di-, and tri-substituted pyridyl

mherphmndhe substltuents are independently chosen from

T e P 20 8 B e

1 chosen {hQubdiRRRLs arf indep@iRnily thosbb Soht Mcﬁ?@xy, lower alkyl,
oxazol -2- yl wherein the substituents are

i ndependesitifapyle hrdml,fqp@ﬁmlgyoﬁubs@tuted leBiiee: leweaalkoxy, lower
sul fonyl, ?IE | 31Pst1t911}@§ Swlﬁ{(lﬁ}o %‘ gallaefo e?%ﬁ%%(y ‘ﬁbégguﬁed with

2H pyrazo razo

~ from nonooge dlimoredatb, ﬂdWer?aﬂ@&tsmHstitlﬁdi with hpd{tbay,cdnd&e‘gelroaryl,
wher e| n the substituents are independently chosen from
hydrB Yl ower al kyl, sul fonyl, halo, |ower alkoxy,

210 DOt S A e R

[1,2, 3]t hth;ubsmthen«ﬂs atb indeperetently cimsam from hydirexy, dnwer alkyl,
trl-substlt te ' 2, adla wherein the
substit ueﬂ’t @gﬂ ﬁ’&?&ﬁ it ERS %GWB%%}‘II f rom hydr oxy,

| owe takyl, sulfonyl hal o, | ower al koxy, and

het efoaryl,” 1 soxazol - 5 yl, © substituted isoxazol -5-yl
chos eubstituéad pmmmdl,nytj ¢hosemfrdmtmpnasydis tand (i substiterd pyiidyl

Pt e g SRR B SRR e
al koxy, aphdd an@[ QaKyhyl, Khl& 16werdlesxyamdiiatenz
[ b] t hi ophen-
pyrazinyl,
substituted pyrazinyl chosen from mono-, di-, and tri-substituted pyridyl
wherein the substituents are independently chosen from hydroxy,
lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl,
pyridazinyl,
substituted pyridazinyl chosen from mono-, di-, and tri-substituted pyridyl
wherein the substituents are independently chosen from hydroxy,
lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl,
oxazol-2-yl,
substituted oxazol-2-yl 1 chosen from mono-, di-, and tri-substituted oxazol-2-
yl wherein the substituents are independently chosen from hydroxy,
lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl, -
2H-pyrazol-3-yl,
substituted 2H-pyrazol-3-yl chosen from mono-, di-, and tri-substituted 2H-
pyrazol-3-yl wherein the substituents are independently chosen from

hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl,
[1,2,3]thiadiazol-4-yl,
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substituted 4,5,6, 7-tetrahydrobenzo[ b] t hi ophen-2-yl
chosen from nono-, di-, and tri-substituted

Wd 28605312t et r ahydr obenzo[ b] t hi ophen-2-yl wher eP@T/US10685/040730
substituents are independently chosen from hydroxy,
| ower al kyl, sulfonyl, halo, |ower alkoxy, and
heteroaryl, 4,5,6, 7-tetrahydrobenzofuran-2-yl,

subsfjntithed [g;z,»@]&iaﬁ- d781-B3n¥Rbseh %ﬁp&gﬁ@p di2- 3d t5haB&uted

i
fromnono-, di-, and tri- substitute

4,5, 6, 7- t B2, 3yiedetnd iz wheagin thedubsiifaenss aretipdependently

Tover  al kg BRI TRNGD b, Sl TSR ana

het er oar yhgterharyd . 6, 7 -t ettahydro -1 Hindo [-2
-yl, substitutéd 4,5,6, 7-tetrahydro-1Hindol - 2-yl
chosispxdzpbfybono-, di-, and tri- substituted

4,5, 6, 7=t etr.ahydr.os | Hyi ndoj - 2- wher ef ai. k- . : 3
sub s%ulfbts ‘iﬁlgﬁetds} Soxé?él%l klz%l 8 g%ld%%lﬁldyéng \tq\:foHs? én (? Fr'(i) %1%15;[/1 glrt%dxlfxaml
| ower al kydyl whedefnoly kubstigdeats ard idependbitbxshosanfiom hydroxy,
heteroaryl and wherein_ the am ne_nitrogen of the

i ndol e ri leyer alkghswlémmlihplos leyeeriallpxygans heteragyl,
opti _ 15#%' : K @l kyl group,
1I—|—i?fg’g;:j- ge-ty , Bll%%%é@ﬁitthbétpg %f’l néol 92-ylp chosen from

monosubstiiuted 456, 7+tefralydbshientofb Boiophen-2ytichosea frbmwhence; di-,
t he substituent re.in endently ch nfro .
nydr oxy. - FELErBFEed ‘o ORAYhge G20 P aPh ealyherein
and het er garsybstiaiéts 26 fldepéhdehidy él[ﬂs&?frﬁhiﬁ;ﬁlﬁ&@, Rfwdr Ryl

indole ring is optionally substituted wth an
opt i onal | sulfupk haloylosr Rikery, aad kgteragrdup,

1Hi - 3- 123 20064 053121 PCT/ US2005/ 040730
subs?’sguz'geg%%wr?lﬁe%%nﬁ'yéhosen from mono-, di-, and
tri - subgstutddut, £6,71iktratiydedbedzofurantPeyiedhdsénfors whsiok  dig A6 tri-
are i ndependently chosen from hydr ox%‘,]ol ower a

14

sul fonyl , substityted) W/ -talradyobearrfurst \ahsrpméh% & lst'ituents
shere 1 e BRI R WG IR, 3By,
| ower al Kloweg tlixoRy, and heteroaryl,
4,5,6,7-tetrahydro-1H-indol-2-yl,
substituted 4,5,6,7-tetrahydro-1H-indol-2-yl chosen from mono-, di-, and tri-
substituted 4,5,6,7-tetrahydro-1H-indol-2-yl wherein the substituents
are independently chosen from hydroxy, lower alkyl, sulfonyl, halo,
lower alkoxy, and heteroaryl and wherein the amine nitrogen of the
indole ring is optionally substituted with an optionally substituted
lower alkyl group,
1H-indol-2-yl,
substituted 1H-indol-2-yl chosen from mono-, di-, and tri-substituted 1H-
indol-2-yl wherein the substituents are independently chosen from
hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl and
wherein the amine nitrogen of the indole ring is optionally substituted
with an optionally substituted lower alkyl group,
1H-indol-3-yl,
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benzof uran-2-yl, substituted benzofuran-2-yl chosen

fromnono-, di-, and tri-substituted benzofuran-2-yl
wob@emsi2t he substituents are i ndependently chPGENS2005/040730

from hydroxy, |ower alkyl, sulfonyl, halo, |ower

al koxy, and heteroaryl, benzo [b] thiophen-2-yl,

substi tuted benzo[ b]t hi ophen-2-yl chosen from nono-,

di -, o Rfubdd TEBHRRIBLH ARG en BRAF RIGRDS, lai om @roxdlmted 1H-

wherein the substituents are i ndepéndently chosen
from hydr mdpl -3tybwierei thy lsubstitientsrayé indepénslenilypolensen from

al koxy, er oar. uj no

Subst 1§ ut g oY Pt iongle AlS: ol e 20 peterogry and
tri - subst ivhbfeftihe Ui hiftoger ol theVRIbRI ihgl i8 ©ptionally substituted
substituents are |ndependentl chosen from hydroxy,

| oner al kyfllth agpptiorally subgtiteted jowgsalleil gE3BP, and

hete é At | east one chemical entity of claim
erelnmh iI’s chosen from phenyl and substituted \
phenydbsmeédabdﬁzsmmtz -yldlpderpfiemythorios, difj@aé trifulastituted

nono- , -, and tri- substitut ed phenyl 91
subst it ueh?@OEI@'?Wé@@@WEWFIS}} et Are F‘%ﬁf’?ﬂf{ﬂ osen
Lover al kighen Stk Wdwer il ] Qbny1ORl0 063! dfkory, and

substi t ut ed al-nf?{'éIlI ﬂn%lgvv\eér g? oxyr,ly al%y?xy’ a

substi t ut betexatyh, one or nore hal o, Iovver al koxy

subsy i tutbjg1 Wi.t h e or nore halo, |ower alkyl
subsPTHQ lﬂﬁFﬂ droxy, and heteroaryl. 14. At | east

one ghRMuE be%ﬁ&['bﬂt}ho%ﬁelﬁt%ﬂ Bhokdn WOBT! @bAo-Rai-] dhd tri-substituted
substi tuted pheny chosen from nono-, di-, and

tri-subst anﬂOBﬂtW@yiz -ylivreedin therpabstitbents mendqpe@deeﬂy

i ndependent fro d
sul T oy Otestn FORE ARGy gy Sty ag v er opoq
2006/ 05313&618%11%2005/ 040730 15. At |east one

chem cal entity of claim1l4 wherein R5 is 4-1ower
al kyfuippliiyiyl, and16. At | east one chenical entity of

cl ai Eﬁb%ﬁm%ﬁ%ﬁﬁdhﬁ g oéeﬁ ff';ﬁfn rﬁé‘ﬁo\[ | qﬂg%%ﬁ)ﬁjl suﬂsﬁﬁg@& %umohn-

| east one m ca Ity o al m eérein
chosen fr 8yl pheieitythe substituents are independently chosen from hydroxy,

\lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl.

13. At least one chemical entity of claim 12 wherein Rs is chosen from phenyl and
substituted phenyl wherein substituted phenyl is chosen from mono-, di-, and tri-
substituted phenyl wherein the substituents are independently chosen from hydroxy,
lower alkyl, sulfanyl, 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 hydroxy, and heteroaryl.

14. At least one chemical entity of claim 13 wherein Rs 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.
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and substituted pyridyl chosen from nono-, di-, and
tri-substituted pyridyl wherein the substituents are

w0 pabefposiident | y chosen from hydroxy, | ower al kyPCT/US2005/040730
sul fonyl, halo, lower al koxy, and heteroaryl. 18. At
| east one chem cal entity of claim17 wherein RS is
pyrid-3-yl. 19. At Ieast one chem cal entity of claim

15 WhRE Rhb&l ohB eh&ERIRIOHEES o B1aiP 14 Whéreth R fik @-16hes SRy SHey]-.
conmpounds of Fornul a 125 WD 2006/ 053121
PCT/ US2005/ 040730 L HN R2 N I N Il WR6 R3 R4 HN O

1%00 l,\“ég]gast oaﬁzﬁﬁmf}ufn%qtl%%\gdi\i@ nz% fsggﬁz%?t ljolfr:t]ﬁ[Bhgnyl.

hydr ogen, optionally substltuted aIkyI optionally
substituted aryl, and o tlonall substltgted

1het eAbleastione ghemiralentiby peaaim £ & @rstss% o fEmR gyndyl

C
oA RERUTRe SARBALS G A YO L it wherin
tHa ahmltdmzsyare (ﬁﬁe@d@hﬁy& ghyosen fromchy(dEbeyClbvedr laikdy), anifomyl, halo,
%’F no, and am no(Cl-C4 al kyl). 20. At
lol“@ég Ol%ém Il?é &Y entity of claim19 wherein X is
chosen fromO, NR18, - CH=N-, and -N=CH 126 WD

2006/ 053121 PCT/ US2005/ 040730 )
18. At least one chemical entity of claim 17 wherein Rs is pyrid-3-yl.

19. At least one chemical entity of claim 1 wherein the compounds of Formula 1

are chosen from compounds of Formula 3

125



21. At |least one chem cal entity of claim20 wherein X
is chosen fromO and NR18. 22. At |east one chem cal
wenioey3ief claim 1l wherein the conpounds of Forp@TIUS2005/040730

are chosen from conpounds of Fornmula 4: L G HNR2 NN
U/TNII WR6 R3 R4 HNZ R20 R19 (Fornula 4)

wherein Y and Z are independently chosen from CH. and

N, R19 is chosen from hydrogen, hydroxy, |ewer alkyl,

sul fonyl, optionally substituted I, T owergal koxy,

| ower al kyl substituted with ondg or nofe hal o, | ower

substituted with one or nore ha er al kyl
substituted with hydroxy, ; and R20 is
chosen from hydrogen, |ower alkyl, halo, |ower alkoxy,
and hydroxy. 23. At |east ong chemcal entity of any
one of clains 1t 22 V\'hﬁ ' osen froma

coval ent bond, -( - CH2( C=0) -,
-CH(CH3) (C=0O -, - )-, and
-(optionally su T'tute . gffe) (C=NR9) -. 24,

23 wherein L is
chosen from - (”L‘—O) CH2(C=0 -, and
OO (SO Re

R3 R4

At | east one

(Formula 3)

wherein

X is chosen from O, S, NR;s, -CH=N-, and -N=CH-;

Ry3g is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; and

Ryorepresents O to 3 substituents independently chosen from hydroxy, nitro, cyano,
amino, halo, C,-C; alkyl, C;-C; haloalkyl, C;-C; haloalkoxy, C;-Cs alkoxy,
mono-(C;-C4 alkyl)amino, di-(C;-Cy4 alkyl)amino, and amino(C;-C, alkyl).

20. At least one chemical entity of claim 19 wherein X is chosen from O, NRg, -
CH=N-, and -N=CH.
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25. At |l east one chemcal entity of claim24 wherein L
is -(C0O-. 26. At |east one chemcal entity of any
woer@enssiel ains 1 to 25 wherein G is chosen frpOT/US2005/040730
hydr ogen, hydroxy, -NRL6R17, optionally substituted
het erocycl oal kyl , optionally substituted
5, 6-di hydro-8H i m dazo[ 1, 2-a] pyrazin-7-yl, | ower
28l Koxyieagthe thbrhRbY @i} ofcl¥iim 20 Wheret Xlieetslse0fi6m O and
chem cal entity of claim?26 wherein Gis chosen from
NRydr ogen, hydroxy, N nethylethanol anino, optionally
substituted 4, 5-di hydro-1 Him dazol-2-yl, optionally
substituted norpholin-4-yl, optionally substituted
2Di peAakagt-ohethemialentiopdi clmal 1 wherelrs thietcotnpdunds of Formula 1
honmopi perazinl-yl. 128 WD 2006/ 053121
arpcirpsgn sy coapaigs oS Bormyla faast one chenical entity of
claim 27 wherein Gis chosen from hydrogen,
nor phol i n-4-yl, 4-acyl-piperazin-1-yl, 4-1ower
al kyl - pi perazin-1-yl, 3 -o0xo-pip_erazi
honopi perazin-1-yl, and 4-1 ower,
al kyl - honmopi perazin-1-yl. 29. At
entity of any one of clains 1 td :
chosen from -NRLfi R17, anq{ I oy Ly substituted

het er ocycl oal kyl .
N
Tz N)\‘/

(Formula 4)

wherein
Y and Z are independently chosen from CH and N;
Ryo is chosen from hydrogen, hydroxy, lower alkyl, sulfonyl, optionally substituted

amino, lower alkoxy, lower alkyl substituted with one or more halo, lower
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30. At least one chem cal entity of claim29 wherein G

is chosen fromoptionally substituted norpholin-4-yl
wa@paeoftiepnal |y substituted piperazin-1-yl. 31PCHUS2005/040730

| east one chemical entity of claim30 wherein Gis

nor pholin-4-yl. 32. At |east one chemcal entity of

any one of clains 1 to 22 wherein L is chosen from

¢ | S BRY1 substituted with
K o80SRl Lt SRS otk Bd st vt

one h}fdemwahdhmrqawlmndcl aim 32 wherein RO is chosen

ReiEaSHR PO RGO oar Ak DR iodr ol S8Ry, o

hydrogen and nethyl. 35. At |east one chemni cal entity
of any one of clains 1 to 34 wherein R6 i s _hydrog

236. At lepgimue cherpicelantity af anyraneof clarmsy hio %%@fhefelrblr & %’Sfm

1 t
iR Rt PO iy Pt P HICHS(C=O)- -
C}mcﬁk(@eome(@ﬁmg)‘ 120 (0PI R0/50Sk2Ed PCT; kI8RO O4TRSP.

di f 1 uor onet hoxy, and fluoro. 37. At |east one chenical
entity of claim36 wherein R2 is nmethyl. 38. At |east

2&26 ﬁpfeg%:lc%gl% cﬁé}hictay £s‘ﬁ?lfty 6 ?éuﬂl BHwREreRL VI8 53R -

are east one chemcal entity of
CH@y-mﬁ,@HzQCaODFsaﬂd{Cd{(ﬁ%y@Gei@m R3 is chosen from
met hyl, trifluoromethyl, difluoronethyl, methoxy,
trifluoronmethoxy, difluoromethoxy, and fluoro. 40. At

2$ eaSAt p:aa osle %Hélﬁﬁhl &ftiry bclgin 24 ¥heReROL WheceOn. R3 is
. | east one chemical entity of cI ai m 39

or 40 V\,herel n R2 and R4 are hydrogen 42. At | east

ngr ép ﬁe@ﬁ%%le ghem nt 1c§yer{1?1t¥ ? y %nt% o? 1a°f11(1§'1 ?2?2&\)&11%&: G 1s chosen

dor one

fidinf | uor onet hyl , et hoxy, trifl uor onet hoxy,

di fl uoronmet hoxy, and fluoro. 43. At |east one cheni cal
ent i kydregeng| ai m 42 wherein R4 is nethyl .

hydroxy,

-NR16R17,

optionally substituted heterocycloalkyl,

optionally substituted 5,6-dihydro-8H-imidazo[1,2-a]pyrazin-7-yl,
lower alkoxy, and

1H-tetrazol-5-yl.

27. At least one chemical entity of claim 26 wherein G is chosen from
hydrogen,
hydroxy,
N-methylethanolamino,
optionally substituted 4,5-dihydro-1H-imidazol-2-yl,
optionally substituted morpholin-4-yl,
optionally substituted piperazin-1-yl, and
optionally substituted homopiperazinl-yl.
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44. At | east one chemcal entity of claim42 or 43
wherein R2 and R3 are hydrogen. 45. At |east one
web@aiosHk1 entity of any one of clains 22 to 44P@iTEs®0F1040730
Y and Z are CH. 46. At |least one chemical entity of
any of clainms 22 to 45 wherein R19 is chosen from
hydr ogen and | ower al kyl. 47. At |east one chem cal
28Nt i Y 16kt dleathmital ¥hiy of flaifl 37 whef06EH clidseifrom
hydrogen, 130 WO 2006/053121 PCT/ US2005/ 040730
I So- by@pg‘#n, and tert-butyl. 48. At |east one chemi cal
entlﬁg@["hﬁl m 47 wherein R19 is tert-butyl. 49. At
| eas che cal entity of any one of clains 19 to
48 wWhekglpipfiadinilsyl, absent. 50. At |eat one chenical
entity of any one of clains 1 to 49 wherein T, V, and
W af‘éo‘@eraﬂ%]ﬂylwlli’@az@]-]i}’Sl At |east one chenical
enti ty..Qf of claims 1 to 50, wherein the at
Ieastg oxg 1 %é%qcah entity exhibits an 1C50 of 10
m cr hmmbp]penazmkbyband] an in vitro biochemn cal assay
of Btk activi.t At |.east one chem cal entity of
cl ai f’hli%‘i' WH%’WPW%‘?‘Z&? Idast one chemical entity
exhibits an 1C50 of 1 micronolar or less in an in
vitro biochem cal assay of Btk activity. 53. At |east

2%ne é\héﬂwcme chemioalerdity of aiynerBRf clgias dite 26 méiergin | @ isgthosen
ne i ca X 1S40 | f 0.1
SRR I Bl orfiSbAly nB b eeyfloRl eal assay of

Btk activity. 54. At | east one chemi cal entity of any
one of clainse 1t 3 wherejn the at | east one

3@henid éﬁasfé-’rm%i?n@ﬁhwm ef glaim 28 whgrein § iflhgssRbORY ORsionally
f
oA BN BRI o0l oph G el bR o RO LIE s o)

the at |east one chemcal entity exhibits an |IC50 of
I for inhibition of
3é c el‘%‘lt ?rzrlgt‘ﬁall{e\pgpylc% esnt{t}rf] o? cr;]laian*? g(? ¥vhere£n Gr}s morpho?1n—4 -yl.
32.  Atleast one chemical entity of any one of claims 1 to 22 wherein L is chosen
from -(C=NRy)-, and -(optionally substituted C,-Cjalkylene)(C=NRy)- and G is -

NRj6R17.

33. At least one chemical entity of claim 32 wherein Ry is chosen from hydrogen

and lower alkyl.

34.  Atleast one chemical entity of claim 33 wherein Ry is chosen from hydrogen

and methyl.

35.  Atleast one chemical entity of any one of claims 1 to 34 wherein Rg is

hydrogen.

36. At least one chemical entity of any one of claims 1 to 35 wherein R, is chosen

from methyl, trifluoromethyl, difluoromethyl, methoxy, trifluoromethoxy,
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131 WD 2006/ 053121 PCT/ US2005/ 040730 56. At |east one

chem cal entity of claim55 wherein the at | east one
web@riosHk1 entity exhibits an 1C50 of 500 nanoP@l/ag2005/040730

|l ess in an assay for inhibition of B-cell activity.

57. At least one chemcal entity of any one of clains

1 to 56, wherein the at |east one chemcal entity

alue in an assay for inhibition of

d@&mﬁ&ﬁ Fﬁfggar%éi on that is at least 3-fold greater
than an IC50 val ue that the at |east one chem cal

nt| exhibits in an.as nhlbtlon f. B-cell
‘Zr ol Eeraéttqnﬁr? eggeal gitity 83@51%%""@6% ﬁﬁ}']t y of
clai m57, wherein the at | east one chem cal entity
exhibits an 1C50 value in an assay for inhibition of
38:- ceAlt lgastoiniefchemidabentityaf clpign 3¢ or harh@resl Rowngl Ry &8t er
h (ﬁan an | C50 value that the at |east one chem cal
B ?g?ny exhibits in an assay for inhibition of B-cell
proliferation. 59. At |east one chenical entity of
claim58, wherein the at |east one.chemcal . entity

3exhi Bi lassteamorchsmicakeniiy PRamromed SAIRI 9 AR GTTRs rchosen
ﬁ'gﬁ‘l rﬁgéhxp @%Jr%?&gp Iahﬁli&%tﬂéetﬁ}é ; fqetﬂo‘?( Sl]hﬂllgrogﬁg eat er

an a at t eas one ¢
delubidnyethooty, bd fluomo. an assay for inhibition of B- cel |
proliferation. 60. At |east one chem cal entity of any

one of clains 1 to 59 wherein the at | east one

40, hemag @éastedﬂe'cwm%hérﬁuy 8f ABin} @Q/h@felrilﬁ%f@ rﬁétﬁﬁm ar or

[ess In a B-ALL cell survival assay | east one
chem cal entlty of claim1l wherein the corrpound of
1 is ,chosen from.é4- .
afr [9! Rort dop BRSOt SB35, 85 4 herein R BHGRGRT - 1 i
h¢@38gdn. 1, 2- a] pyrazi n-8- yl am no}-benzoi c aci d;
4-tert-Butyl-N-(2-methyl-5- {
8- [ 4- (nor phol i ne-4-car bonyl ) - phenyl am no] - i m dazo]

4%82[ %]t ?%_Eticé{ee?‘,h?m}/ca} entﬂg SPXAQ orﬁ%fzcﬂmn?? ;_t% El% v erein s chosen

I pera 1-'carbony ylramn

fioftemethyll H2Awdroniedhz, ﬂrfﬁlorf)fhéthyl methoxy, trifluoromethoxy,
- 2-met hyl - phenyl ) -4-tert-butyl - benzam de; 132 WD
dfyeromaethaxy; aptityeIs2 005/ 040730

43. At least one chemical entity of claim 42 wherein Ry is methyl.

44, At least one chemical entity of claim 42 or 43 wherein R, and R; are

hydrogen.

45. At least one chemical entity of any one of claims 22 to 44 wherein Y and Z are
CH.

46. At least one chemical entity of any of claims 22 to 45 wherein R, is chosen

from hydrogen and lower alkyl.

47.  Atleast one chemical entity of claim 46 wherein Ry is chosen from hydrogen,
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4-tert-Butyl-N-(2-methyl -5- { 8-

[ 4- (N- et hyl - hydr oxyet hyl - 4- car bonyl )
w@b@apsam no] -i m dazo [ 1, 2-a]pyrazin-6-yl} PCT/US2005/040730

- phenyl ) - benzam de; 4-tert-Butyl-N(2-nethyl-5- {

8- [ 4- (NNdi et hyl - 1- car bonyl ) - phenyl am no] - i m dazo]

1, 2-a] pyrazi n-6-yl} -phenyl)-benzam de;

t 2-nmethyl -5- {8-[4-(N-nethyl-I

w?ékﬁggﬁgﬁfyéggﬁélanlno]-ln1dazo[ 1, 2- a]pyra2|n 6-yl }

-phenyl) enz am de; 4-tert- Butyl N- ( 2- met hyl -

8- am de hen n Q -a razin-6-
4§| @ﬁ%ﬁ’%@%ﬂ?@@ B biais7 B ﬁﬂg(%?%é?wﬁ- 5.
[4 (4- et hyl - pi perazi ne- 1- car bonyl) phenyl am no] -

I mdazo[ 1,2-a]pyrazin-6-yl} -phenyl)-benzam de; N-(
49.8- [ 4t (wsm@toppmmab@rtaz Phary. %e)ofﬁi?émy 113 rke ﬁ%yvhﬁmruamf
al;se a] pyrazin-6-yl} -2-

- phenyl ) -4-tert-butyl - benzam de;

4 tert Butyl N-(2-fluoro-5-

§8 [ gsf Eﬁ?} gl% lelgnqge,ar }%nﬁtlayﬁg %r/ ?%%g‘rgvj 4%7]where1nalZ Q/[ and W

afe (t 8id UBY
{2- net hyl - 5 [8 (4-nor phol i n-4-yl met hyl - phenyl ami no) -im

|dazo[ 1, 2- a] pyrazin-6- yI] phenyl } -benzam de;
4- te But
5 %8 B?rébcpggqtﬁy ff %yr%}eh(ﬁf IC"}anﬁlﬁ é r“} ISQTHV]P]egfm the at least
ohé'é}ﬂﬁﬁ@c{l eﬁmtgfe%hib)iﬂ’s%ﬁllﬂso@ﬂl D InicrRARIM or 168 i adindgtro N ( 5-
{8-[4-(4-Acetyl - pi perazin-1-yl met hyl ) - phenyl am no] -i m
bigghanical gssay| iRtk apvib. y| }
-2-nmet hyl - phenyl )-4-tert-butyl -benzam de;
4-tert-Butyl-N-(5- {8-[4-(5, 6-di hydro-8Hi m dazo]
52. 2 Al Pesstectie thm;dalratthy b elaiph e leatin dlle atiléﬁsd@ialihemlcal

yr azjn- 6- - 2- et hyl - phenyl ).- benzam de;
e*{téy e% Eﬂs #1150 Bﬁxwlc@@wiamiw Hb31L IR Ripe ?m’éﬁlyf}sfa}ﬁ 9k Btk
ﬂg,ﬁg, , 2-a] pyrazi n-8- ylam no}-phenyl)-acetic acid;

rtr- Butyl N-(2-met hyl -5- {

8- [ 4- (2- nor phol.i n- 4-yl - 2- oxo- et hyl ) - phenyl arri no]

d% ?%Ettl%p% ﬁé}%&?fz%pcx gf chal}m 5£ rl)vehey 6121 tl?eeant east one chemical
el{t[tgl SxipHs %K}?BPU Wi RInbAr Gr3ERMRY Hd vilB biehtmical assay of

phenyl am no) -1 m dazo

Btk atialtpyr azi n- 6-yl ] - 2- net hyl - phenyl } -benzami de;
4-tert-Butyl-N[2-nmethyl-5-(8-

{4-[2-(4-nmet hyl - pi perazi n-1-yl)-2-o0xo0-ethyl ]

sphenyk sk 'chBﬁlﬂﬂlZél{tlty of any one of claims 1 to 53 wherein the at least
1, 2- a] pyr azin- g{)hen yl ] - benzam de;
one chemica entity exhlblts an ICsp of 1 mlcromolar or less in an assay for

inhibition of B-cell activity.

55. At least one chemical entity of claim 54 wherein the at least one chemical
entity exhibits an ICsy of 1 micromolar or less in an assay for inhibition of B-cell

activity.
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(3-

{6-[3-(4-tert-Butyl - benzoyl am no) - 4- net hyl - phenyl ] -i m
waelawe/0p3121 2- a] pyrazi n- 8- yl am no} - phenyl ) - acet PCT/a810d5/040730

133 WD 2006/ 053121 PCT/ US2005/ 040730

4-tert-Butyl-N(2-nethyl-

{8-[3-(2-norpholin-4-yl-2-oxo-ethyl)-phenyl am no]

S(EI mt g?; %Eﬂtgon% ﬁ%rﬁ%ﬁ%tﬁ{/ ?f %IL\%%S PRAEBE B an%adtiors chemical

erftBy p2hibus :msl(hy bf 0 Quemariober br Yds} irPanoassayefonjrtibition of B-cell
phenyl am no) -imdazo [ 1, 2-a]pyrazin-6-yl)-phenyl]
actiydizanm de; 4-tert-Butyl -
{5-[8-(3-dinet hyl car banoyl net hyl - phenyl am no) -i m dazo|
1,2- a]pyrazin-6-yl]-2-nmethyl-phenyl} -benzam de;

5. ( 3At least one chemical entity of any one of clalms 1 to 56, wherein the at least

onorsridal shifly e Fblat ua BERTRMETME s lKheoBog iy |

pidifétatidir that is at least 3-fold greater than an IC50 value that the at least one
{6-[3-(4-tert-Butyl -benzoyl an no) - 4- met hoxy- phenyl ]-im

chemiod] entity exhitiisyn @ p§san forynlamtwapf Beselorrelifegation.
4-tert-Butyl-N(2-nethyl-
{8-[4-(1-nethyl - 2- nor phol i n-4-y| - 2- oxo- et hyl) -
S&heny&lt H:Iistrtm]e <chemitaraitityt pPelaipp§7,aeticnein thd gt least one chemical
- benzam de;

el{téy Paﬁ/lbus 1 Ktso Bl fu %b%ﬁwyfoa wtalifion of TiesH arqlifenayipp thahis at

| I
e B o e e ety i

awlassey for izhibikipy 0é Bi-eellprolferationo} - benzoi ¢ aci d;
4-tert-Butyl-N(2-nethyl-3-
{ 8-[4- (nmor phol i ne-4-carbonyl) - phenyl am no] - i m dazo[
59, 2- Ak RYStEAe thémicat et Sfthl}n be %ﬁa@élﬁl e at least one chemical

4-tert-Butyl -N-(2-nethyl - aﬁh §4 met hyl - pi p
en;rta zklpibits 4n IQ;aVaigg;n gn @ﬂq@ngﬂr 1lmtj])n of hicgH pegliferation that is at

le&st ?%0?(%@}'{:@/ th_glz én i%io ﬁhll%e 53{113)[ th%ea@ %5? odn% 'chemical entity exhibits in

al{ﬁss[aﬁfdrrihmhbnlomaddsnmteﬁﬁawtmh - car bonyl ) - phenyl ami no] -
i mdazo[ 1, 2-a]pyrazin-6-yl} -phenyl)-benzam de;
4-tert- Butyl N-(2-methyl -3- { 8-[4-(N-nethylethyl -

60.- ¢ ar a9 F%ékt)on@ GG gf%d?ijﬂz of &Y HR%Hc1atmé 1 3 BY WGl fﬁelél feast

benzar ni
oﬁeﬁel{eﬁnéaﬁl chigtytexBibity bn D[EH 200} D atitromol a-oibdshitl a BheDY IcEH kwfivival

dazo[ 1, 2-a] pyrazin-8- ylam no}-benzoic acid,
assay.

61.  Atleast one chemical entity of claim 1 wherein the compound of Formula 1 is
chosen from
4-{6-[3-(4-tert-Butyl-benzoylamino)-4-methyl-phenyl]-imidazo[ 1,2-a]pyrazin-8-
ylamino}-benzoic acid;
4-tert-Butyl-N-(2-methyl-5- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[ 1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
N-(5-{8-[4-(4-Acetyl-piperazine-1-carbonyl)-phenylamino]-imidazo[ 1,2-a]pyrazin-6-
yl}-2-methyl-phenyl)-4-tert-butyl-benzamide;
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4-tert-Butyl-N-(4-nmethyl-3-
{8-[ 4- ( Nmet hyl hydr oxyet hyl - 4- car bonyl ) - phenyl am no] -

wo pdodazxa2{ 1, 2-a] pyrazin-6-yl } -phenyl)-benzaprei/tig008040730
{6-[3-(4-tert-Butyl - benzoyl am no) - 2- net hyl - phenyl ] -i m
dazo[ 1, 2-a] pyrazin-8- ylam no}-benzoic acid ethyl
ester; 4-tert-Butyl-N(2-fluoro-3-

4 {e%f bﬂtyﬁml(zﬁﬂfé{ﬂ s-,rig-[qqln:bﬁféMyl hpieRydt maarbonyr) dazo]

-al'pyrazin enyl ) - benzam de; 134 WO

2006¢1@53ramncﬂenmai;82 A{0AZBB6-y1} -phenyl)-benzamide;

435 BT Rtk S- Rl pdle i sahonyd pbpnylaminol-
é_ fe?%l_ﬂégjo?z,ﬂmﬂ}g’fﬂlﬁ -6= )ﬂh@hyﬂﬁl) bﬁﬂmiﬂede

44 {egt Pmy(l%(%mrhy&é 8- [éa(ff%mew-l Ehopy Rrabgylaminel dgidgpol 1,2-
t d
17 SRR Dl BAET S0’ g de
4-¢e’ﬁ‘f—Batyﬂ1-y~{ (Bm{eﬂfyﬂ—g {(SH[E#(?hmle)\]\”pdaemylmaniodgmyllic%azo[l ,2-a]pyrazin-6-
enyl ani nql -i m dazo a] pyrazin
ppheﬁbﬂ;hn %ﬁ%&%ﬂzamll xazol e- SDZar boxyl i Z aci d
44t EEE;JTLN Eﬁméﬁlyi ]é {(SUM[(ﬂt}ﬁéth?ﬁplfeﬁ%h@-qndﬁlrﬁorﬁbgﬂﬁéhﬂﬁhﬁh‘iﬂ]

-imdazo , pyrazin henyl)
Pyr i uhidezopl, aaiﬂm;@n-ﬁcylh-@hgnyl) benzamlde

Nb(ﬁ-{% 'C%Hl“/ﬁ‘gﬁ&l?lﬁ#?ﬁé{}[ rﬁw ﬁiq g%}llllél? @a%ﬁ[} 2-a]pyrazin-6-yl}-2-

pheﬂﬂéth)yi 91@@ -4-Cert-Butl - Mmhxd&
net h (4- nor phol i n- 4- yI net hyl) ghenyl am no)-im
P

4{t%£3@[y1¥[\1 -2~ ﬂagbrsyfré%[‘ir(laowbpllnepﬁ@ngbpny PERANWaN de;

4-1

(ot oS byrarin 6oyl phemylybenzamide: | oo
44???2%11 cl)\ITO§|2 nedipssals- (- Botphbkpdeytiicthyl-bEsmide)-imidazo[1,2-
{2- né]PWIzmSQ P’]é nhenykybsAERiASA- v met hyl - phenyl ani no) -i m

4/ g&f&g o 8%\{:1?9‘8&' 5%;{;3—@ - Kol pipaanyl tymRanARAéd§iamino]-

{8- [ﬁm(im[hhfal]pymaﬁqd}-lphﬁmﬂ}b@mm;d@m no] i m dazo[

NSt R et ie Y B opg ol inndazol 1 2-alpyrazin-o-
](2 nﬁt}twlneﬁl ﬁhézrﬂd)(m&&&l-&ﬁizﬂmﬁﬁr bonyl) phenyl ani no

i m dazo , pyrazi n-6-yl } -phenyl)-am de;
4-|1s¢r( But\yéﬂ\hyﬂ -{&14-(5,6- dlhydro 8H-imidazo[1,2- a]pyrazm—7 ylmethyl)

2 é‘l}eélynﬁgﬁ hﬂl 1I ng 7| IC? a?p%a}/zd 6%/'??5 &Hizl p(ﬂenylsnbe ide;
4 {UlFﬁM 'bert%ﬁf?f—t’éﬂz@ﬂlafrﬁ{d)u Re&BphéR]-imidazo[ 1,2-a]pyrazin-8-
ylamino}-phenyl)-acetic acid,
4-tert-Butyl-N-(2-methyl-5- {8-[4-(2-morpholin-4-yl-2-oxo-ethyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
4-tert-Butyl-N- {5-[8-(4- {[(2-hydroxy-ethyl)-methyl-carbamoyl]-methyl } -
phenylamino)-imidazo[ 1,2-a]pyrazin-6-yl]-2-methyl-phenyl}-benzamide;
4-tert-Butyl-N-[2-methyl-5-(8- {4-[2-(4-methyl-piperazin-1-yl)-2-oxo-ethyl]-
phenylamino}-imidazo[1,2-a]pyrazin-6-yl)-phenyl]-benzamide;
(3-{6-[3-(4-tert-Butyl-benzoylamino)-4-methyl-phenyl]-imidazo[ 1,2-a]pyrazin-8-

ylamino}-phenyl)-acetic acid,;
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4- (1H I m dazol - 2-yl ) - N-( 2- et hyl - 3-
{8-[ 4- (norphol i ne-4-carbonyl)-phenyl am no] i m dazo[
wa 2@embyyr azi n-6-yl} - phenyl)-benzam de; PCT/US2005/040730
4-tert-Butyl-N(2-nethyl-3-
{8-[4-(1Htetrazol - 5-yl)-phenyl am no] -i m dazo[ 1, 2-
a] pyrazi n-6-yl} -phenyl)-benzam de;
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4-{6-[5-(4-tert-Butyl-benzoylamino)-2-methyl-phenyl]-imidazo[1,2-a]pyrazin-8-
ylamino}-benzoic acid;
4-tert-Butyl-N-(4-methyl-3- {8-[4-(Nmethylhydroxyethyl-4-carbonyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
4-{6-[3-(4-tert-Butyl-benzoylamino)-2-methyl-phenyl]-imidazo[1,2-a]pyrazin-8-
ylamino}-benzoic acid ethyl ester;
4-tert-Butyl-N-(2-fluoro-3-{8-[4-(morpholine-4-carbonyl)-phenylamino]-
imidazo[ 1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
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4-Methanesulfonyl-N-(2-methyl-3- {8-[4-(morpholine-4-carbonyl)-phenylamino]-
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2-Hydroxy-6-methyl-N-(2-methyl-3-{8-[4-(morpholine-4-carbonyl)-phenylamino]-
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4-tert-Butyl-N-(2-methyl-3- {8-[4-(1H-tetrazol-5-ylmethyl)-phenylamino]-
imidazo[ 1,2-a]pyrazin-6-yl}-phenyl)-benzamide;
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4-tert-Butyl-N-(3-{8-[4-(4,5-dihydro-1H-imidazol-2-yl)-phenylamino]-imidazo[ 1,2-
a]pyrazin-6-yl}-2-methyl-phenyl)-benzamide;

52

4-tert-Butyl-N-{3-[8-(4-carbamimidoyl-phenylamino)-imidazo[ 1,2-a]pyrazin-6-yl]-2-
methyl-phenyl}-benzamide;

4-tert-Butyl-N- {3-[ 8-(4-carbamimidoylmethyl-phenylamino)-imidazo[ 1,2-a]pyrazin-
6-yl]-2-methyl-phenyl}-benzamide;

4-tert-Butyl-N-(2-methyl-3- {8-[4-(N-methylcarbamimidoylmethyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-y1}-phenyl)-benzamide;
4-tert-Butyl-N-(3-{8-[4-(N,N'-dimethyl-carbamimidoylmethyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-2-methyl-phenyl)-benzamide;

4—tert—Buty1—N—(3 -{8-[4-(N,N-dimethyl-carbamimidoylmethyl)-phenylamino]-
imidazo[1,2-a]pyrazin-6-yl}-2-methyl-phenyl)-benzamide;
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at | east one chemical entity is adm nistered by a

met hod chosen fromintravenously, intranuscularly,
wap@epstient eral ly. 73. The nethod of any of clBETESH?5/040730

to 71 wherein an effective amobunt of said at |east

one chemcal entity is adm nistered orally. 74. A

nmet hod for treating a patient having a di'sease chosen
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Wt hirﬁidaﬁd’[@'loi]ﬁfx{‘aﬁﬁ%i I ohes@lhicdinamaunt of at | east
one chemical entity of any of clainms 1 to 61 or a
Nptfal&rék Autine-ahenytamping]-inideazad 2 o] pirasiad-di-268¢thyl-phenyl} -4-
suf fj %{gr}t ]t%o increase the sensitivity of cancer

cel | &F u?’]ﬁ FERSTST HE apeutic agent. 80. A nethod of
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ophel haigs o Od i togsthsoith pblsast gne Pharmapeiigallyypoceptable vehicle
chddbh Bohi Q8ri&LRdWALR! ¥R keipidies. Met hod conpri si ng
contacti ng ceaI S expressing Btk with at | east one
chem cal entity of any one of clains 1 to 61 in
63. A pharmaceutical composition of claim 62 wherein the composition is
formulated in a form chosen from injectable fluids, acrosols, creams, gels, tablets,

pills, capsules, syrups, ophthalmic solutions, and transdermal patches.

64. A packaged pharmaceutical composition, comprising
a pharmaceutical composition of claim 62 or 63; and
instructions for using the composition to treat a patient suffering from a

disease responsive to inhibition of Btk activity.

65.  The packaged pharmaceutical composition of claim 64 wherein the disease

responsive to inhibition of Btk activity is cancer.
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an amount sufficient to detectably decrease the |evel

of ATP hydrolysis in vitro. 82. The nethod of claim81
wob@sesi2t he cells are present in a mammal . 8BCT/Ukm®05/040730

met hod of claim82 wherein the manmal is a human. 139

WO 2006/ 053121 ~ PCT/ US2005/ 040730 84. The nethod of

claim82 wherein the mammal is chosen fromcats and

dogs. 85. A nethod for determ ning the presence of Btk

in a sanple, conprising contacting the sanple with at
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under condi.t.i.ons at .permt detectiaon of Bt .
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absence of BtK in the sanple. 86. A nethod for
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Xpr essi Bt it j . toidayes: Of
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chem cal entity of claim87 wherein the | abel is
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speci fic binding nolecules. 89. The use of at |east

one chemcal entity for the manufacture of a
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di sease responsive to inhibition of Btk activity,

wherein the at | east one chemical entity is a chem ca

7@Nt i TYie fetidAOFARE of ofd]&inEH 710169 wifetein Y diddage tesporBive to
cl aim 89, wherein the disease responsive to inhibition

inhfbitsprk of Bk qctivityisicgnediosen from cancer, autoi nmune
di seases, inflammtory di seases, acute inflamuatory
reactions, and allergic disorders. 91. A nethod for

7t.he Thaudedwidwielaih 78 whttin drediscaboresphigivierte ailibitivn of Btk
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a‘E{thYé%BrQﬁlltly{nPg‘Uﬁﬁﬁli‘ leRkemidc] uding in said medi canent
at | east one chemcal entity of any one of clains 1 to
61.

72.  The method of any one of claims 67 to 71 wherein an effective amount of said

at least one chemical entity is administered by a method chosen from intravenously,

intramuscularly, and parenterally.

73.  The method of any of claims 67 to 71 wherein an effective amount of said at

least one chemical entity is administered orally.

74. A method for treating a patient having a disease chosen from cancer,
autoimmune diseases, inflammatory diseases, acute inflammatory reactions, and
allergic disorders comprising administering to the patient an effective amount of at
least one chemical entity of any of claims 1 to 61 or a pharmaceutical composition of
claim 62 or 63.
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140 WO 2006/ 053121 PCT/ US2005/ 040730 92. The nmet hod
of clainBl wherein the di sease responsive to

WO pdvslos3ieon of Btk activity is chosen from caPCEUS2005/040730
aut oi nmune di seases, inflamuatory di seases, acute
inflammatory reactions, and allergic disorders. 141

75. The method of claim 74 wherein the patient is a human.

|

76.  The method of claim 74 wherein the patient is chosen from cats and dogs.

77.  The method of any one of claims 74 to 76 wherein an effective amount of said
at least one chemical entity is administered by a method chosen from intravenously,

intramuscularly, and parenterally.

78.  The method of any of claims 74 to 76 wherein an effective amount of said at

least one chemical entity is administered orally.

79. A method for increasing sensitivity of cancer cells to chemotherapy,
comprising administering to a patient undergoing chemotherapy with a
chemotherapeutic agent an amount of at least one chemical entity of any of claims 1
to 61 or a pharmaceutical composition of claim 62 or 63, sufficient to incr;ase the

sensitivity of cancer cells to the chemotherapeutic agent.

80. A method of reducing medication error and enhancing therapeutic compliance
of a patient being treated for a disease responsive to inhibition of Btk activity, the
method compﬂéing providing a packaged pharmaceutical preparation of claim 64
wherein the instructions additionally include contraindication and adverse reaction

}
information pertaining to the packaged pharmaceutical composition.

81. A method for inhibiting ATP hydrolysis, the method comprising contacting
cells expressing Btk with at least one chemical entity of any one of claims 1 to 61 in
an amount sufficient to detectably decrease the level of ATP hydrolysis in vitro.

82.  The method of claim 81 wherein the cells are present in a mammal.

83. The method of claim 82 wherein the mammal is a human.
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84.  The method of claim 82 wherein the mammal is chosen from cats and dogs.

85. A method for determining the presence of Btk in a sample, comprising
contacting the sample with at least one chemical entity of any one of claims 1 to 61
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.

86. 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 61, in an amount

sufficient to detectably decrease B-cell activity in vitro.

87.  Atleast one chemical entity of any one of claims 1 to 61 wherein the at least
one chemical entity is either directly or indirectly labeled with a label which provides

a detectable signal.

88. At least one chemical entity of claim 87 wherein the label is chosen from
radioisotopes, fluorescent tags, enzymes, antibodies, particles, chemiluminescent tags,

and specific binding molecules.

89.  The use of at least one chemical entity for the manufacture of a medicament
for the treatment of a patient having a disease responsive to inhibition of Btk activity,
wherein the at least one chemical entity is a chemical entity of any one of claims 1 to
61.

90.  The use of claim 89, wherein the disease responsive to inhibition of Btk
activity is chosen from cancer, autoimmune diseases, inflammatory diseases, acute

inflammatory reactions, and allergic disorders.
91. A method for the manufacture of a medicament for the treatment of a patient

having a disease responsive to inhibition of Btk activity, comprising including in said

medicament at least one chemical entity of any one of claims 1 to 61.
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92.  The method of claim91 wherein the disease responsive to inhibition of Btk
activity is chosen from cancer, autoimmune diseases, inflammatory diseases, acute

inflammatory reactions, and allergic disorders.
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