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[0006] A large body of evidence supports the role of B-cells and the humoral
immune system in the pathogenesis of autoimmune and/or inflammatory diseases.

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

an approach to the treatment of a number of autoimmune and/or inflammatory
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(Formula 1)

and pharmaceutically acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein

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

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

R>; and Ry, are independently chosen from hydrogen and optionally

substituted lower alkyl;



R16 is chosen from hydrogen, cyano, optionally

substituted cycloal kyl, and optionally substituted
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[0013] Provided is 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 described herein.

[0014] 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 herein

sufficient to increase the sensitivity of cancer cells to the chemotherapeutic agent.
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[0020] A dash (“-*) that is not between two letters or symbols is used to

indicate a point of attachment for a substituent. For example, -CONH; is attached

through the carbon atom.

[0021] As used herein, the term “at least one chemical entity” is

interchangeable with the term “a compound.”

[0022] 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.
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Alkoxy groups will usually have from 1 to 6 carbon atoms attached through the
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[0026] “Acyl” refers to the groups (alkyl)-C(O)-; (cycloalkyl)-C(O)-; (aryl)-
C(O)-; (heteroaryl)-C(O)-; and (heterocycloalkyl)-C(O)-, wherein the group is



5 WO 2008/ 033857 PCT/ US2007/ 078185 attached to the
parent structure through the carbonyl functionality
warwsmssssei n al kyl, cycl oal kyl, aryl, heteroargl/USant078185
het er ocycl oal kyl are as descri bed herein. Acyl groups
have the indicated nunber of carbon atons, wth the
carbon of the keto group being included in the
attavindden el gaehetruat@niroukb thee:aﬂ:rqnlybfuacmmqydndgﬂmuqﬁn lakkyl,

I havi he f I CH3 0
Cyg(}alkgf et@ﬁy}zf‘%rg%ﬁ& nal?c\{ lﬂgtgwté&fﬁ?allg{%q%f‘s%e@esgﬁw epsfin ¢ 3@57]
grt)@;;srﬁyv@the(la&méah&&b@of cﬁfﬂoﬁ%ﬁﬁﬁ’s W&QHtggarB@r?oiCtﬁE izeteygroup

carbon wherein t koxy group he 1 ndi cated
bemmgnineluded incthe bmmb@rbdw nuboﬂ' htesisa F@nemqﬂk oX¥y @aylpooy is an

i f 1to 6 b
s iBuh P iR el AT T Es0Bkygen 1o carbonyl
[obm]ker [190Z8ko0:B¥arbBAYING mésht B 8KEr drbp 8 B PornINH

0029] The term " am nocarbonyl™ refers to the group
(a FO)- ajfiaelred that@ugls tl@t?@ﬁ@nykcra@lmnl-wh@pmutbmdkpw group has

su L tuted Cl:Co tiopal substi t ut e I
th%l [ndice ok dlnélrr]%l )?f < oS | %émt%eg‘gﬁ & d Xlk?xycarbgna gro%p A"

alk‘dﬁ@%ﬁﬁuﬁ KD ol Age 1 @RtbnQidrho mtadchyd st itsuixg gerGb-aCA
al kyl; or Rb and R taken together with the nitrogen
Cafb?%h@ﬁrthey are bound, forman optionally

stitut Q; ogen- cont ai ni ng
ﬁéelaperocyc ﬁmf) lsmﬁm%pﬁ?&ﬂzﬁlﬁy includes 1 or 2
[0629]i t i onefrhehetne r‘ﬂamOmbsrqll’énetfasi td the mrdhp -NONRR Swhere
the _het er ocycl oal kyl h substit ted

group B¢ ?Sr‘?aé‘@é‘hﬁeﬂl?tl‘*%}lalé& B%ttsrlflﬁ{dgﬁle i ik YbRBtgpallspbstituted

u ected fromCl-C4 al kyl,
a@f%‘?‘?%@?‘@@%&%ﬁﬁ@%ﬁ%m %E%I kyl -, heteroaryl -Cl- Ca

al kyR%is cEﬁseMrohahyahbg@ll and op@QialIgdubdtkyted Cl—(m]ky(MOr
al kyl&lphe ltake@jto e |V&Rt)1,1| tLNpEro ger%:‘toéil%éa oal g%v@ arlnoa'n
Olﬁlloth}) substwﬁlge@]? %7 %éﬁ[ﬂe)red mh‘@ ggn (%taﬁhllﬁg |h)3{e%y%alkyl which

al kyl'phenyl), - - al kyl phenyl ), cyano,
omwoal(samclaldessh bsi actldm@mi hé¢teroatoynd sséicled!fram O, N, and S in the
het er oal kyl), -CO2H, -C(O OCl-C4 al kyl,
het %fﬁ@hinﬁg’kyl)(a C4 al kyl), -CONH(C1-C4 al kyl),

Co\llﬁgere eNHGuOHHiikd ShoupliKHdbperrdMiifK SbsERQAN! M one or more
-N(C1-C4 aIkyI)C(O% ClC4aI]i)<I -N(C1- 4

SNk ORI e 1ecie0 T € byl BErioRGL- O
oD s Y 85 BRI, 0 ST i
-0 lopdikyiphenyt, SO2 A1k yt-OER NBIC@Q G4loalkky Ihhlo, -OH, -NH,,

—C-l S(g;zall\lly(l %}i, —NZCl C,4 alkyl)(C;-Cy alkyl), -NH(C;-Cy alkyl),

-N(C;-C4 alkyl)(C,-C4 alkylphenyl), -NH(C;-C, alkylphenyl), cyano, nitro, oxo (as a

substitutent for cycloalkyl or heterocycloalkyl), -CO,H, -C(O)OC;-C, alkyl,
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systens wherein at |east one ring is carbocyclic and
aromatic, for exanple, naphthal ene, indane, and
[0020]r al i n;“/anty embbmpaslsésc ring systens wherein at | east
one rin |s c lic.and aromatic, for _exanple,
f1 uot-éfe o §ﬁ%§%cycaf §omate ripgeJosexagtpde. erasHber ed
car b&@%ﬁk 'rﬁl %?Q&ﬁg %elreiﬂngsleersy&%ﬁgols Qarb%cycth@ and aromatic, for
7- menber ed ﬁe erocycl oal kyl ring containing 1 or nore’
heteroatGnam@hmsaﬁnhﬂﬂmmnNmkﬂan@&maﬁnzﬁdr such fused,

blcyc I mhere n _onl. one of rings ..
s ity S el 1R ge e Bty O nd affRati, for
attachnenkaﬁﬁkzﬂgo@h&the carbocyclic aromatic ring or
the heterocycl oal kyl ring. Bivalent radicals forned
Faregamplebayl mokudes S-pad pememberes! vafop%@bc aranaiigvingg fused to a
5- t?ﬁe Vn‘%erec‘i: ﬁ%eroc crloari%{latnl%rg%{l 1n1n ?o MOF, Shetgrgzgt%%ns C (t)seegl
phenyl'ene T a cals derive
fretiN @, and sp @Hoy eyl fuged, hﬁcglamafgb@@tefr@dmaélﬁ oly@me of &i¥ags
end in "-yl" by reanaI of one hydrogen atom fromthe
is é&?@@?ﬁ’célf @Fﬁ%ttcﬁ“ﬂtgh gherpoge of att@crlil@@nhméy RaAEHe By Lagsifg

arom tq(,eﬁﬁg of e %Q@r&ﬂ&gﬁlkﬁlﬁ?ﬁgﬁ q%l@ﬁ)lreﬁte[ﬁ%gcﬂg %}gle}:i rﬂo\ﬁ‘? Llﬁﬁhtuted

group Wt
beatetmaiemmves and hnmgj thezfpabtda;elnc@em @ing Atoyhs, arh ome/daas,
0

"ﬂ%ttetﬁﬁega?ﬁiweﬁg@gp F%lﬁ eﬁv i% %aﬁéfalsw@rlaeﬁ frPlé‘r}E’éVaﬁ‘f‘F palyeydic

hﬂ%c%rboﬁ%ﬁcﬁ@ﬂy%b& BRRRAA 6 NG kS0l deEndhidloden atom
het erocycl oal kyl aromatic rihg, 'the resulting Ting

fregy sheecarh@ Hemeridathy ifree velenar ark pamed Ugﬁcﬂdmgi "fdene’ 1. the name

031] The.term "aryl ax refer the -Q-aryl .
ot GoafesttEarirat b ansing s i Bhordiafofo
at@BEinéRdOterBbdindghenyligems. A |h@§ix@fﬂer d&GInddeseohpd @ driifrerlap

chlorine, bromne, and iodin OOB%L 'Hal oal kyl "

injapy eatath hatecgaryh sepsetely defi n@; tiirac opawird i ed
caﬁchg fc a(fg GaL Ib g%s 1§%usn§ ’vv1t‘chl'labl%e‘ier‘(;)(%I c?o 1T a‘ugr 0h,&

en atons, e Allgber of

rehﬂhlﬁ)gﬁﬂg SfsimB is I*Emmﬁleﬁot(ﬁrylhﬁ dh’ﬂnk& heﬂeﬁﬁl ude, but are
not limted to, trjfluoronethyl, dif]luoromethyl,
[0931f]| uor oeT}H’thfm atfalopEntesers £ %%W'MY{ 0034]

ﬁ@t er oarl. . LRORITPaS R Reies RiaorbQ h?oﬂgeﬂiaﬁ{o ?nc?irog%'d(ihe term

ocyclic rlngs contal ni ng one or
“halogen” includes fluorine, chlorine, bromine, and 1od1ne

[0033] “Haloalkyl” indicates alkyl as defined above having the specified
number of carbon atoms, substituted with 1 or more halogen atoms, up to the
maximum allowable number of halogen atoms. Examples of haloalkyl include, but
are not limited to, trifluoromethyl, difluoromethyl, 2-fluoroethyl, and penta-
fluoroethyl.
[0034] “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,



exanple, from1l to 4, or in certain enbodi nents, from
1 to 3, 7 WD 2008/ 033857 PCT/ US2007/ 078185

wheae0ssssons chosen fromN, 0, and S, w th thePCT/US2007/078185
remaining ring atons being carbon; and bicyclic
het er ocycl oal kyl rings containing one or nore, for
exanple, froml to 4, or in certain enbodinents, from
1 to 3, heteoaaimnerbosehdmanN{ Opmd\§, with thameinSning ridy dtdras
remai ni ngbrl ng atons_ bei ng carbon and wherein at
| east onePHRE I AM i s present in an aromatic ring.
For I r Hgﬁg gggm?
het etrﬁg%yglhgtgr&%l%ﬁ&?l Fes Icgﬁdral i o(%%uog en(lj&@ £br Eqijom 1to
7- menber el ocyrc¢emairkeyhbcrdlmgnts Ffmmsllmﬁ fietsredtontsicbysehifoom N,

het er oary ns .wherei n only.one the rings
cont ai ns Qror T B TP BRFGre e B g nd wherei S
att achrrerltsamm{e Ree@dhtoh® phatArifah arMhdtl i Tgng or the
cycl oal k%/ rin When the total nunber of S and O

gt

Fostespmplenhatereanbinehugas yb- @rkwn@ﬁ@éé@@@yclphkb@b aromatic ring
fu% Zdtrt a%attéé ?Bn% berec? (:Sycl(%aﬂéf?{lg g ;Fgro sur%g el%seo,?m@/cﬁlc éae%roa{yl ring

sybtBmis ieheheih BlQNY lof GleQiigs conthidk ofi®bembRaittetoatbis ABE péinnof
enbodi nents, the total nunber of S and O atons in the

attaeyReRtingayHRet 3 thscprearpmaigingaf Betcpgpalkyl nganfpes thefotal
n FoPS g}{%j (ﬂz{tgﬁi hE(fl fé%ryl%%upaé’x%e&ﬁtl Hogé g&grogf?)ms A not

nunber e romt nkage ° posi'tion assigned priorl

adj@csnt&o oyie Iankyther 31=1 pg/ttand yﬂnbodiﬂmyfsl, dl}tltotamtﬁnw A3 Iangt 0 atoms
rimdinyl

méh@sh%g% ggﬁoﬁk% 1S, noé “H)p% Mz InicRAn emlbg%‘:?’i‘ﬁlgl» Flﬁ)}Ptal number

of XA s in ek Q‘%Qﬂah@ﬂé‘cero&: hadi 2% &l drO¥an 1t @xﬁﬁ‘%@s%k
thi enyl, benzot hi ophenyl, Turanyl, benzofurany

helrrroapl gmdmmthudej/,lbut anedhok hmytled tqayasi roingierad fromtthd ladoky| |

peitign oy BRI GT O yriaf gy, a2 iy 4+

ﬂ@zﬁﬁy{ eﬂ4fp5rﬁﬁfﬂ1diﬁylva|5 Pinh 8T, 0B Wraioﬁﬁ@l!yp al4siniboeEnPANES
end )X renmoval of one hydrogen atom fromthe
IS@taé%lethaM@ rt@@m,lmyéﬁhl@dlaz@myhﬁ@@zwl dbignylg

benz%tglogﬁenyl tflqratnhleb I?zn?ugg?yl %z&%ucriz%eza)ﬁﬁ%\lb '&8111%'yri' d?zr}Itlyl

triazd19IC ﬁlﬁﬁﬁﬁlﬁnyl Spy’ﬂazl@l/}ﬂ adlyll 5 @EJS&etrﬂ@ﬂ&ﬁQﬁ]ﬁlehd@ eBm’alHnt radicals
enconpass .or overl ap th yl as defined above.

deriyed Gpmgipetient @P@aoaﬁﬁétré#l%? ww%ﬂ lsaénqs ﬁaqi ifesl" tygmoval of
0 ﬁ)@%n 5'369?&61&1%1% gtg};ﬂ \Bﬂh ﬁ%%reeqfa anF 88 3@%1}1? -idene"

substituents, suc inyl OXI
tottheendnes ofi thé edneafsp_amcyhghlkwhlﬁﬂt I’aeltel[ ear, ylpyady:l gabugpywithneo

as defi nﬁd her ei n, hgp E[F oi nt of attachnent is on
Paipe obptashmgpGa g Pyiyidepe, HFts ESRY CNEQIPPAss gr pyirlap
with Byl gsddgfgledgy(g\;edyl met hyl , thi ophenyl met hyl, and
(pyrrolyl)l et
[0035] Substltuted heteroaryl also includes ring systems substituted with one
or more oxide (-O) substituents, such as pyridinyl N-oxides.
[0036] In the term “heteroarylalkyl,” 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.
[0037] By “heterocycloalkyl” is meant a single aliphatic ring, usually with 3

to 7 ring atoms, containing at least 2 carbon atoms in addition to 1-3 heteroatoms



[0037] By "heterocycloal kyl” is nmeant a single
aliphatic ring, usually wwth 3 to 7 ring atons,
W@ 0vBAB38shg at | east 2 carbon atons in additi oPCT/OSH0B078185
het eroat ons 8 WD 2008/ 033857 PCT/ US2007/ 078185
i ndependent|y sel ected from oxygen, sulfur, and
nitrogen, as well as conbinations conprising at | east
1nd1<£}ﬁnd)éntltyf$elef:tedé1@m dsvg/ghﬁ,tsﬁtf()ﬁtandirmtro@mh,taab&eﬁ as combinations

het er ocycl oal kyl cl ude, ex le (a
ORI BRG] 195 CRReI0R MY 1OFRe &?g?%t?laﬁ bgq'l@‘deraésrciqqﬂﬂgl
grgﬂ)t%s 13019&5 rf&l éx‘ﬁfﬂ 1e (%s ﬂuﬁlﬁ&g@ﬁ%hi e 'TlYﬂ(age rpos1)‘;1on a251gned priority

yrazolidin - pi peridyl, 3-pipe
1>p2wrrd1wyl Mdlnmaselmlmdr 2 Bwtazol‘i@nmlh otpipeyldyl Bepipsidat.el-

PiBe BRSO AU OA B0 RO iR R s S5 dustyding >

mBphekihyl ¥ind - mo@iaﬁ{yu tHinebr BV B0 RS 63}k lis AkiSRed priority 1).

i ncludes ring systenms substituted with one or nore
Subgttuag k@gqr@cgfclog algg insilysies ngg pysitens septafated with one or more

OXf r&&ap es h qh as Ili)lpé:rrrl%%ﬂml]k (is)m rtall?éh%ﬁ/g gx()l%ie rly(l)xogp—d
thib(ﬂmiplhdiin@garﬁl’lﬁ 1 @ﬁoxoﬂpﬂﬁom&@hoﬂﬂiyl af@Ping gj?mcor{qﬁﬁﬁf@ one or
"Car bam m doyl " refers to the group - C( =NH) - NH2.

mpigo80 or Sser@t-ed carbami nidoyl” refers to the group

NRe €, ependent |
[0 ﬁ@sen %rg§$ Ingﬁ@ 1n g%?ﬁg%glﬁﬂ$s§%stlgbgg P aIkyI d

[00p2]i onal | ﬁubﬂhﬁtedtcuﬂbemlmybbﬁabkyﬂ to tpgioopal(=NR")-NR Re

bsti t |y b tut ed het
wia R f”mﬁiglﬁﬁa Tapefleny cee Fe i ys'%mg%nemgﬂo%a@ e
alﬁﬁa&ptﬁ%al& ﬁﬁ)%ﬁtu%ecy@lfoallﬁ?l o?tlonﬁﬂdsulggtlthﬁd%?ﬂ}l W%Q@fﬂ

wher el n substituted , cycl oal kyl ,
suhmteted byeroaylkad, omlndalbei@smawﬂlheteeéoacloaﬁsb @mwdﬁeil thattad

CBLE R SRR e £ LB BB g

ar@X BEBIoByclodRylt shdXetdry & DR reheFtheB/ 8 a[l@ﬂ"c@r@l%ﬁilk?b{ afyl,

substltuent I ndependent |y chosen from -

hei@@cl@kyél aag |h}:©f0a(3é vehereimennigl @ﬁ@dﬁW)uP to QRfOEi example
upgt%%’n Ihaclirrg)gerhatgr 54 Al repl%ce er el urf)sgt nt 1{1%6 n en?l CEIOS

gua ens-are r ep ace
gr ouR’, OFRDR)(CJ@HDkyII(YdB(g nidthylehedidPRD, SR Cgﬁ?a'ﬁhi
~CONROR', - OCORb, - OCONRbR', - NR CORb

ugRdaepRacTein QRe mb@f the @@mﬂ;ne hydoopgs Rre repNF@Cbm a lower-
¢ @
o PR R IRy OB ared B R Ryl LU,
OTORONDEINRERDSHRICORY -NRECOA KYNR CPNRERFLCG,R",
substituted heterocycl oal kyl tional | substltuted
-CONR R ai¥R 6i9R o iRy -SQHEY TS[Q]Z@@%RF}@‘?@FH R'Rb s
chos I
A R O R %Ga“% bty
substirgiet icydlegkieb i@ g lsu‘tahkuéd hdﬂﬁbd:}&mﬂl{ﬂ cﬁitﬁbﬁzill;l dibetuted
aryl, and
aryl, and optionally substituted heteroaryl;

R® is chosen from H, optionally substituted C;-Cs alkyl, optionally substituted
cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted aryl, and
optionally substituted heteroaryl; and

R¢ is independently chosen from hydrogen and optionally substituted

C;-C4 alkyl; or



optionally substituted heteroaryl; and R is

i ndependently chosen from hydrogen and optionally
weawsnset ed Cl-C4 al kyl; or 9 WO 2008/ 033857PCT/US2007/078185

PCT/ US2007/ 078185 Rb and R, and the nitrogen to

whi ch they are attached, forman optionally

substi tut ed heterocycloalkyl group; and where each

opt i RhaldlRY, sidhsd hitropadtogrlitipthes arostablsdd, fartredh @tionally

|ndependently supstituted with one or nore, such as
subptiuted \fgterogy Clopikpleerouriisddi t uent s i ndependent |y

I
S € e&%&g ItthmE g,mlgd'ﬁq gtgtgt%i (f):g ﬁ@(?&fnlés u%ﬁfb@th(&?erdydr md&Pe%ifntly
substitoaﬂ IWylth— Qne- MGraébuelh kydne, tvaior Mealsklydtlpteammhdepeﬁﬂielﬂél
| k
Seﬁqc 0 CO%P@&@Z\ J&ffot%‘?ﬁly i el ﬂ%ﬂ hetermld? Eaalkyl-,
latkuélbalkyll\'( Oc, @4, A{yIod & ; Shyishdxt, Rbey, lliky-OMA( G - C4

al kyl phenyl ),  cyario, nitro, oxo (as a substltutent
-OarC.cheddadiglkiydlo,oOHheNBe 0€y@4@&¢yﬂ®{ H,, -NEQAH, alkyl)(C;-Cy alkyl),

R e e R,
cyaJNH@ﬁtQ) (oRbemnyd éubsutu(eﬁt fo% @biﬂk&])&%@eé@ycl@él@b kydO,H,

“NCG - oAl kyl ) O & "409a. O alk
GO o YD EBNC oty IC e My oaiIaN H e (8 .~ EPNH,

NG %@éog%@&@msg%ﬁﬁ Bl (0 e B 7

Ms@wufmaow@henynwwcg:a%ym YO, cmsqzm phenyl ),
aIk used herein
Re(2 AR AT I ol et ol (SR Y e r&«qlmgesgaphww as

i
S A ESmS FORERCT F ol RONIRAHIEY of
NHRO, Kl rasakylh -NHS Catphenyd g and -WHE8 Cs@ihygoumdoaliile change
be an,increa ] t|v ty or a decrease in
(OB o7 o A SRR b I B TS o SURREn Pa AR R ibres
difdBor iRARY WHoNe 1t tHelBedehBBSRonou iR iR 1, relative to the
i nteraction of the compound with one or nore other

actizgigy of $ekhmse inthe absened ¢fgbe cknpard. ddeickirtgg. mdydre an increase

ese of .the ound. nay fo.
ingR B &= deRE BLEIER R Shy S e RRRCHC SRl fgn or e
coigoRfd Wthbhmﬂna@ o @uel th @hdinfegRion RY tieadssipdend diith@mt by
or indirectly) another factor to increase or decrease

meigeothar hagsers Aat iy fury affest kinpsq aitivitit For ormpldithecrretepye of the

conir})%ﬁlﬁ&‘ﬁ{ag of Exa‘&f? LaRSLNd o?@%z?{gg%ﬁas% QétlJ‘dysul rg@tg)fﬁlﬁﬁﬁlg

gani sm erm

tolthkf:]klnﬁkesbi JstelsglrgQd@&tly-oSn(dlmpﬂy)mna{hleyfa%wbsd ircté@dor decrease
(op tlonalléxsubstltuted aryl)

tné lsm(aﬁﬁp%qﬂaﬁw qué%%cﬁlp/toaﬂ@areﬁ )dpIEIIg or eslﬁasmg the amount

gﬁ?ﬁgws&ﬁ%}%&gﬂ%u Wigd heterocycl oal kyl). Hence,

I nc s the group
[0041] The term “‘sulfanyl” includes the groups: -S-( optionally substituted

(C1-Ce)alkyl), -S-(optionally substituted aryl), -S-(optionally substituted heteroaryl),
and -S-(optionally substituted heterocycloalkyl). Hence, sulfanyl includes the group
C;-Cs alkylsulfanyl.

[0042] The term “‘sulfinyl” includes the groups: -S(O)-H, -S(O)-( optionally
substituted (C;-Ceg)alkyl), -S(O)-optionally substituted aryl), -S(O)-optionally
substituted heteroaryl), -S(O)-(optionally substituted heterocycloalkyl); and -S(O)-

10



Cl-C6 al kyl sul fanyl. [0042] The term "sul finyl"

i ncludes the groups: -S(O-H -S(O-( optionally
waawsnsser ed (G -C6)al kyl), -S(O-optionally PCT/US2007/078185

substituted aryl), -S(O-optionally substituted

heteroaryl), -S(O-(optionally substituted

het erocycl oal kyl); and -S(O 10 WO 2008/ 033857
(oﬁﬁiﬁﬂﬁzﬂﬂﬁmﬁaﬁmaﬁm)(optionalIy substituted am no).

0bEaS] S S P oL 9SS, REOTTOURES, ) (optionally

su()gﬁtuggz(gl tbwg%kgl) N(02)-52Rnk %ﬂsﬁt&&ﬁﬁﬁbt F&EG?J Fptishalty

[l Su bstltg?ed het er oa
subS(tO@)ih(etcpIau”xihaS(@;)$Qmmaﬂw$1édtlmmddw©ﬂymcm1hy§/)l )

SRR BAETL ELP B s oy

—S(@%Q%)}roﬁ:ﬂly QB tithded heRsdarjlbkpd Q@M(siﬁfonhlwwbsumted

optional |y substituted heterocyclyloxy); and
het@(bm yl%fm 4ndnd&(Qy- (eptivsnily substtuied apino). | 0044] The term
bstit e herein neans one. or
L i S A e
hydegleas el thai dekigfatéd htoai (bng’l}OIfIf 9 rﬁ;ﬂif@d wiech ﬁ‘éﬂédﬁdn Gloaithe
provi ded that the designated atoms normal valence is
ln%@te@ LERPdR@Videdihah the ‘%%&%tP‘{l ARt S m@n@kbalmceés notegyeeded.

W%Olﬁg Isgbs XQBPQ%FQ S(’ﬁ‘gsf fth@ltl Qrﬂy&rog HC8] e ﬁ gr are r%placed

nations o uent's”an or vari a
Caebinhtssislf eulmstituentsfand ot vari ddesxra gémnmble eslylif such
st abl e conmpounds or useful synt |nterne i at es.

cogibiptions %Hlﬁ&hﬁﬂblﬁFo@P%‘B}dé °§P§€l§ sem efigintgrmqfliajes. Aﬁsiﬁg}e

co‘?hﬁbgﬁ@ BHAGHIE RRbcth iSHhA G &Rp bﬁé cro?rﬁ%ﬁﬁd tHaPisHfﬁ/dléfﬁly robust
isolation froma reaction m Xxfure, and subsequent

tofsorvind ia¢laton ﬁsmearreag@ntrmxmel,lamg salvseqm forprudation@aln agent

et e e R iy LB R PRPELC sabr gy 2 g
inkethe BelersEheark. tHakx IS8, it (a¥ bk aalikvbd@lteyivhis | i sted

as a possible substituent, the point of attachnment of
(cwli)@kyléahl@étlﬁ kisieches & 1@98@1&?@ %lbstetu@ttr e Paing of aftachmenfeof this

su% lﬁ et Cgre st%uggﬁgi & Gy %ubst ituted" alkyl,

oaI eroc chX and heteroaryl,
[004‘5]ess oth&rmﬁ saypitesst Mk;zlleéydn@aikyua@ﬁeheté@sm&tlkwmd
to al kyl, cycloal kyl, aryl, heterocycloalk |, and
hefrapayl &P];‘FPS %h@"wvémﬂ@r?ésla rde refeiferpegdvelpta 'f&kﬂ cycipalkyl,
0
rglugstﬂog c188K¥1%a d‘gd) gz{r tncHirl% o? ré &BEZQ%C%S For

It ent osen

exafdpld, ufc2o 3 hyylrg g@n a((&nsgarc: rdf}ﬁztdey lbe Iaedbm'ﬂyen) indefSRldently chosen
uanldlne guani di ne wherein one or nore of the
fr(gﬂanldlne hydrogens are replaced with a | ower- al kyl

ggoqliligde}Pb g)é&b@ Dyl RY.ABQ., Mtk f1hedD%9-), ~SEORBuanidH2 R0,
guanidine wherein one or more of the guanidine hydrogens are replaced with a lower-
alkyl group, —NRbRC, halo, cyano, nitro, oxo, —CORb, —COsz, —CONRbRC, —OCORb,
-OCO,R?, -OCONR'R’, -NRCOR”, -NRCO;R?, -NR°CONRR’, -CO,R",
-CONRR’, -NR°COR®, -SOR?, -SO;R", -SO,NR°R°, and -NR°SO,R?,
where R” is chosen from optionally substituted C;-Cs alkyl, optionally
substituted cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted

aryl, and optionally substituted heteroaryl;
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- OCO2Ra, -OCONRbR', -NR CORb, NR CO2Ra, -NR CONRbR,
-C02Rb, -CONRbR, -NR CORb, -SCRa, -SQ2Ra, -S02NRbR,

W@ eesHRSS02Ra, where Ra is chosen from opti one¢T/¥S2007/078185
substituted Cl-C6 al kyl, optionally substituted
cycloal kyl, optionally substituted heterocycloal kyl,
optionally substituted aryl, and optionally
subsR i ¢hewdn ieheHo aptydn,allgt 1uBéﬁluZé1D6( Q33851 optionally substituted
PCT/ US2007/ 078185 is chgosen fromH, optionally

cysloply]- ptierp lczusub%mgpﬂwerosmlmihﬂr pRLianaHg ﬁli‘%SHE“éf‘di ar3l, and

Opg%?l?ﬂgﬁgé_{@?ﬂmwgq{ete %1%,1[ %{jnéubst ituted heterocycl oal kyl,

subst aryl, and optionally
SubsR it dhedn fi@ieh yo 36n; and I’d)@tlalallygubhﬂstedl Chnlibydrogen
and optloqally substituted C1-C4 alkyl; or Rb and R

and Rr@dR tarﬂégj@%mﬂr@gw%‘ﬁh%ﬁgﬁyar‘feattétﬂ@eaicF@Hl arf Qptionally
su\%ﬁtﬁ%ﬁ% be aﬂﬁ’lﬁ f %ngmget erocycl oal kyl group; and

ere eac substituted group is
uns Wolsdre Ezhtﬂl&q)tlﬁflall}fﬂﬂl@ stetméé rkdup is anhokiitteded indepbndengy
nmore, such as one, or three, substituents

S‘H%?f&féﬁﬁé At&rneyPr nqse e%f% 8 Doy ior ey srbstituegpsindependently
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N eylaheay), e N £y G, & yyg;lh%ﬂylb) NH(@fm%lkﬁpﬁeh?l)

oxo (as a substitutent for c

CYRRQ, ¥ % b ¢ q(%}lbytltuw@tﬁllﬁlCydo@h@)@@ﬁte&wallowwl) -CO-H,

C(%OQ WQ‘%@%&%QFB d‘,lyﬁj?‘ alk“%h%% ReiL ﬂé;Yl )).conm,

NH‘QC(@);%(‘IC@MK%:")) N(P@(mphé?ﬂyml nglcf( aHNOCIOR, -C, alkyl),
Nifehy ik D By ehensh ey RIS C Ghetrky !

q}é%gﬁ(h alﬁh ?ﬂ’%)cs%é 6%@' éb’z(& cﬁ%ﬁﬁf 584(pheny1)

SGMW@BMGEYD) S%NNQBGZIzNH(%@laKM)) SONHEER¢meny| ) ,

NSRRI b S irORaAY b FHS ORI Cotper A SHBRL ¢ ut ed
[08463Y! ) - S term € %Qﬁﬁﬁetdl&:ﬂd rE¥&I 8 %é‘g%ﬁps%@shtuted alkyl)-

(substituted aryl)-C(O-; " (substit
Cledt e pdmtifpited @@bﬁlkyl)s@(@)( S(ElﬂStltUltéui zﬂfyﬂ) C(O) (substituted

he o GLRTYCh o A Lot neel G GrlvbR ol R R s s

atfabliRett tb drént sB0EtuMNBFRLR theSdaRsoniyt fihesbmlikydnd wherein
cycl oal kyl , aryl, heteroaryl, and heterocycl oal k

subiitared pbdbisyelouliiy ari. ey ady . angl btesae yeloalkyrigfer Rpéctively
to?:g(t g’h roXllkxl g&ij }E?er&{r CX&! ﬁ&%:l%?,(yclljégllfeﬁ gl)%re](f]lg]g Oy Iﬁglre%such
asaipao’®, ﬂfrexdirﬁplleaqe@ bmyaro‘géltbStbtrts Wwediteplaced by a substltuent
independently chosen from:

-R?, -OR", -O(C;-C; alkyl)O- (e.g., methylenedioxy-), -SR®, guanidine,
guanidine wherein one or more of the guanidine hydrogens are replaced with a lower-
alkyl group, —NRbRC, halo, cyano, nitro, —CORb, —COsz, —CONRbRC, —OCORb,
-OCO,R?, -OCONR'R’, -NRCOR”, -NRCO;R?, -NR°CONRR’, -CO,R",
-CONRR’, -NR°COR®, -SOR?, -SO;R", -SO,NR°R°, and -NR°SO,R?,
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i ndependently chosen from -Ra, -OR b, -G -C2

al kyl)O (e.g., nethylenedioxy-), -SR b, guanidine,
WQ@maslisse wherein one or nore of the guani di NRCT/US2007/078185

hydrogens are replaced with a | ower- al kyl group,

-NRbR', hal o, cyano, nitro, -CORb, -CO2Rb, - CONRbR,

- OCORb, -OCQ2Ra, -OCONRbR', -NR CORb, NR CO2Ra,

- NR \QKMRRFhs, cho%n optlﬁﬁﬂmﬁbstltutbﬁmblkﬁ SpRanally

and -NR' S 12 WO 2008/ 033857

sub@nfpf@é%@?aﬂbvls QEthauh é‘l‘tétlﬁéeq hﬁ%fﬁ@é:éﬁﬂlfyll Stisptihorapttyted

u tionally substituted
r@ Q‘?& Jz)iétﬁ)tn?ﬁiy gﬁsﬁ%ﬁﬁl}ﬁ;&gﬁ Stituted heterocycl oal kyl,
opt i R)h&lch(y’seﬁ diksh Ht UptﬁﬂlallﬁEsttltLﬂftﬂCpD?ts ak]nyalobuonally substituted
substituted hete hosen

cysfortksh Qprlynaélwgbstttwé aet@locwoe&kkl PPUQSIB{IY Mrlmted aryl, and
pal%ﬁgﬁ}! gulgg qted%ﬁsk@a?%lké(ﬁ optional |y substituted

eterocyc ronally substituted aryl, and
opt i Rniakchyses tilost hydid g dnetoptioadllyl subahake®RT, 1S, a&ﬁb@&&n
from hydrqgen and optional l@)‘é substituted Cl1-C4 al kyl ;

or Fb AR Rnd thgpitopen §i whiskyEisy ek atlrkad. foreyanrsionally
uﬁ&t&t@f‘eﬁ%gtefgc %ﬁglﬁgﬁ%%ﬂ@ ly substituted

eterocyclo and where each optionally
Subswhdreitsth aptiongdlyi sibktitated Sidoutplit @dsubstitutedep emtdpeaideyitly
u?)UbStltUt ed with one or nore, such as one, two,

PiFBEd Ve (e OF (TRHE S UF Ih e pn BSh tOF {regs éP‘é%lt“é‘?&tSflfl%?ﬁ%r@ﬁie“@l
sefilcted! fron Y/ |Cé h@l%ﬁ ﬁéfémal‘:}‘r[ Xﬁyl% @;ﬁalﬁ 1¥ »Heteroar\tbcl alkyl-,

het er oar yl
CaCkhdlpalk (i -OC4-G dﬂgf)ﬂpﬁl{hy(ll; alkﬂphc&wl acmmmw OHXG -4

N e A
N ey 10, (iy AN ) :{llaﬁﬁw )G, aﬂNT]%}@nle%m{ eylmhany Hen?rl) -

cyano, nitro, 0xo sub utent for cycl oal k
cyReQ, émt&;m(pé@ﬂ «wb}tltute@t:mﬁlcycloﬁm)@@ﬁtemwalm 1), -CO,H,

—C(%OC W{};\%goc&&gﬁ d‘,lyﬁj) alkm% (eei ﬂé;‘fi )CONHZ,

NI CACaI) SO IALKIE)C, S NCIOE, C, alkyl),
N E R DB Bylehensh, 1oy oL S C hentiy |
GEELE RO QT REBIE OG- e S pheny).-

SOS02Wihpleliyl)) S%NMQBGZIzNH(%@laM)) SONHEER¢meny| )

- (G - aI 1% %S;é e term
NS A Nk POk TE  he
[0847Y!  CORREfty eﬁﬁosﬂlt%teﬁlé%x b E’ktf@&‘ t§ | hikBxy wherein the alkyl

-O(substituted alkyl)) wherein "substituted al kyl
conetfiteers is snlbatltluydd (wher@i(substitetedrallyhy) evhesaine Hsubstitutpdtatk yb,
regers to a)fk hefem gnet & n%))rqulgcﬁloa% %B to 5, for example, up to 3) hydrogen
atoms are replaced by a substituent independently chosen from:

-R?, -OR", -O(C;-C; alkyl)O- (e.g., methylenedioxy-), -SR®, guanidine,
guanidine wherein one or more of the guanidine hydrogens are replaced with a lower-
alkyl group, —NRbRC, halo, cyano, nitro, —CORb, —COsz, —CONRbRC, —OCORb,
-OCO,R?, -OCONR'R’, -NRCOR”, -NRCO;R?, -NR°CONRR’, -CO,R",

-CONRPR®, -NRCOR®, -SOR?, -SO,R?, -SO,NRR®, and -NR°SO,R?,
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atons are replaced by a substituent independently
chosen from -Ra, -OR b, -QCG-C2 alkyl)O (e.g.,
woreaoRpbassedi oxy-), -SR b, guani dine, guani di NnBCTHKIg2007/6778185
one or nore of the guani di ne hydrogens are repl aced
with a | ower- alkyl group, -NRbR, halo, cyano, nitro,
- CORb, -CO2Rb, -CONRbR , -OCORb, -O0OCO2Ra, - OCONRbR,
- NR \QK&?E)R M?:‘Iﬁ@éiﬂaom-oﬁiaomylﬁbﬁkututewm alkyl (picbARly,
RbR , and -NR SO2Ra, 13

suwy%é SY@S%%EWOIF‘@FPLE?@@WWH@OCXMQI reptipgalfshwbatifuted
@rg foln Llh%}lt?l eltgr&;r Cl-C6 al kyl, optionally

tionally substi t ut ed
het elk‘bleyhbsaalff@yth opiomngilslht;suamézs@i C@talekgﬂ optigrlallyanbktituted
tionally substituted hetero i s chgsen from

¥ oatkyt iogHanally sebitsiyted b%téwczﬂb@%ylapmnaﬂb paseivgd 3yl and
pal%ﬁgﬁ}! gulgg qted%ﬁsk@a?%lké(ﬁ optional |y substituted

eterocyc ronally substituted aryl, and
opt i Rniakchyses tilost hydid g dnetoptioadllyl subahake®RT, 1S, a&ﬁb@&&n
from hydrqgen and optional l@)‘é substituted Cl1-C4 al kyl ;

or Fb AR Rnd thgpitopen §i whiskyEisy ek atlrkad. foreyanrsionally
uﬁ&t&t@f‘eﬁ%gtefgc %ﬁglﬁgﬁ%%ﬂ@ ly substituted

eterocyclo and where each optionally
Subswhdreitsth aptiongdlyi sibktitated Sidoutplit @dsubstitutedep emtdpeaideyitly
u?)UbStltUt ed with one or nore, such as one, two,

PiFBEd Ve (e OF (TRHE S UF Ih e pn BSh tOF {regs éP‘é%lt“é‘?&tSflfl%?ﬁ%r@ﬁie“@l
sefilcted! fron Y/ |Cé h@l%ﬁ ﬁéfémal‘:}‘r[ Xﬁyl% @;ﬁalﬁ 1¥ »Heteroar\tbcl alkyl-,

het er oar yl
CaCkhdlpalk (i -OC4-G dﬂgf)ﬂpﬁl{hy(ll; alkﬂphc&wl acmmmw OHXG -4

T A L I e MR
I\ﬁi(b{ld4(a@yi)(34N@ilk(YJ :{llaﬁﬁw )G, aﬂNT]%}@nle%m{ eylmhany Hen?rl) -

cyano, nitro, 0xo sub utent for cycl oal k
cyReQ, émt&;m(pé@ﬂ «wb}tltute@t:mﬁlcycloﬁm)@@ﬁtemwalm 1), -CO,H,

R P A S s RSy cone,

NI CACaI) SO IALKIE)C, S NCIOE, C, alkyl),
N E R DB Bylehensh, 1oy oL S C hentiy |
GO R RO RN Sens.-

SOSCNhihploelkyl)) - SOZNE#jS(SZIZN:H(C@(aIaBWI)) SGM@@@%”Y' )
NG B Tl s sy ok - %Hﬁg’aﬁ&yhn?%gkyqe I Some

e B oNAbl e ldﬁc%& ylehupds abdiyliens) of apkbanablty

substituted al d i ncl udes groups such as
sub @R CkQEHS)- (%)ltldnzﬂb’ssutiaetstedfall@bcy): ahd gticheles gouphsued as

-o%ﬁ}é‘ﬁﬁ@l—?r,‘g% %%fgilués S gqycol ethers such as polyethyleneglycol, and
-O(CH,CH,0)xCH3, where x is an integer of 2-20, such as 2-10, and for example, 2-5.
Another substituted alkoxy group is hydroxyalkoxy or -OCH,(CH>),OH, where y is
an integer of 1-10, such as 1-4.

[0048] The term “‘substituted alkoxycarbonyl” refers to the group (substituted
alkyl)-O-C(O)- wherein the group is attached to the parent structure through the
carbonyl functionality and wherein substituted refers to alkyl wherein one or more

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

14



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

as 2-10, and for exanple, 2-5. Another substituted
W@RMweng38§T oup i s hydroxyal koxy or - OCH2( CH2) y GrCT/MR20B 078185

y is an integer of 1-10, such as 1-4. [0048] The term

"substituted al koxycarbonyl" refers to the group

(substituted alkyl)-OC(O- wherein the group is
ind¢peaddmely chosentfeonmar ent structure through the carbonyl

functionalit rein substituted refers to, al kyl
whor & e ol T, Ea dtbpengsyoF o aasmilies up
gutaﬁld OO@(&&Q%Q o?fn%?@ofatﬁg %eﬁ%ﬁ& ﬁ?drB% J“’é‘pz&%@fah%&‘% atéwer-

033857 PCT/ US2007/078185 osen
al]f:yl(glnup, RN,R ROBaIm CcyaDp GhisrG2- camk‘y L(EO)ZR"Q eC@NR°R®, -OCOR”,

TR HPRE v <§<a%n. iR EOh oSy aNE L@éxé“?i&e' ”
e, et aldike, dEoke: &%@f&w JeLggesoR, nitro

- NR \Q@%R M%Tﬁ@&)qaomowombeE&t1tuteth alkyl C(Xﬂ’t\ilabﬂly
-S2NRbR*, and - NR S02
Su\‘RﬁEP@d Rﬁclp%,lkxlh B@éﬁlaﬂy 6?hSHB¥?do1?Fé?fP§/YCéQi‘Q§@’| qpa@@ﬁlyaubéﬁﬁuted

rgl E%tl ut e%?ﬂjyt shiditedSRs b, &pt ed cycloal kyl, optionally

erocycl oa optionally subst ituted
ar y| R" iartoeptfiocomHl byticiabig Smttsutwﬂi GeCenliat, y)pnoﬂ%ﬂiylssbstltuted
chosen fromH, optionally substituted Cl-

cysioriksh z%?PP?naéltmgPﬁt’ct‘ﬂFF% aetewwle%lkklyppﬂ%ﬁ{ly étrbgrlwedy aryl, and
op%%ﬁ?ﬁy %g&tqteﬁ%ﬁewﬁﬁcgﬁ@l kyl, optionally substituted

ary optionaliy substltut ed heteroaryl; and R
i s cRoisehosen élrmmwﬂ’rommna rgtioptliyenbdtityted Gb{t4| all kvl ;e
Cl- 4, al and R, and the nltrogento whi ch

kyl ;
theyRaﬁné‘%ﬁnééhre@ltmg%}%%mdbﬁwa%ﬁayheds 4 QRtiogally
su'B gﬁ{eeﬁx&kog%%m 08P ;an@Nd Where each optionally
ar OUE,)

stitute insubstituted or independently
s ubswhdreitadh opitibhalbrnebetituted igequpsisi chsubstitored, or tindeperatently

SR SHUst Luents tndepenent |y el ected from oGt
¢ I K TS L -
seh:‘éie@ R &'Cg aﬂ@‘ﬂ a‘ﬂz Hétepoaryplarﬁwclt@l %Ftly,ﬂegﬂ?ar% _@éﬁlkyl ,

[ pheny
chal bdbklwl @&11@4 aim OCNHZ4 alkﬂph@ql,acm aNpROH.N( G - C4

0 MR P AR s < o,
“NH(@NG, alylly, 0N(®X@4 z(lﬁﬁ)(a:lmtaﬂ&g(lﬁn&@lrjt I\fEI{ClilMCa'HQ@;BHéMM) or
het er ocycl oal kyl ), (@)

YD1, ? (ot AN e Sy ATy o G eariothy i 60:H,
C(W& afk&'{ﬂ:%% gcﬁl@@]l Q ?1}&15'%@1\61@&%% dikyl), -CONH,,
-NHC(O)(C-Cy alkyl), -NHC(O)(phenyl), -N(C;-C,4 alkyl)C(O)(C;-Cy alkyl),
-N(C1-Cy4 alkyl)C(O)(phenyl), -C(O)C;-C4 alkyl, -C(O)C1-C4 phenyl,

-C(O)C;-C4 haloalkyl, -OC(O)C;-Cy alkyl, -SO2(C1-Cy alkyl), -SO2(phenyl), -
SO,(C;-Cy4 haloalkyl), -SO,NH,, -SO,NH(C,-C, alkyl), -SO,NH(phenyl), -
NHSO,(C;-Cy alkyl), -NHSOs(phenyl), and -NHSO,(C;-C,4 haloalkyl).

[0049] The term “substituted amino” refers to the group -NHR® or -NR’R*
where each R® is independently chosen from: hydroxy, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally substituted acyl, aminocarbonyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
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-N(G -C4 al kyl)C(O) (phenyl), -C(OGC -C4 al kyl,
-C(OG-CA4 phenyl, -C(OGC-C4 haloalkyl, -OC(OG -C4
W@LMWsh3385502( C - C4 al kyl ), -S02(phenyl), - SO2BCI/uEM07/078185
hal oal kyl ), -SO2NH2, - S@NH(O’ -4 al kyl),
- SO2NH( phenyl ), - NHSQ2( G -C4 al kyl), -NHSO2( phenyl),
and - NHSQ2( G -C4 hal oal kyl ). [0049] The term
hetsobetdatiyl, etk eaytarbdnyl ety ted fuiongl, proyideNiiRd oty orbAR®

mwyph?@ﬁ} ﬁm@%y s Sfafbgf?ff ﬁ?gﬁgﬁ%}fﬁ oflglgbét%r%g}ql&}alkﬂ
areqee%arrgtreer CHELRREIMb alk?rﬂkgﬁﬂﬁk%rl%/ J?’E getae;@algfaeglk% ¥hd

am nocar bonyl optional | ubs
hemqyoarghwhetrymsamb@t itoud (esdclhei ey oY, yor,exopipleonpkd §) hydrogen

ubsti t 008/.033857 PCT/ US2Q07/ 078185
at‘ﬁl@f gl‘rﬁld“c’: é?egﬁymv?“ﬁ}li’ég 8%%??5? C{I%SBP Ryl and
sul f.enylor™Prod, dechitfs- @l yn&meﬂ%@h y) BrPhyehn@nd,

and wherein substituted alky cycloalkyl, afyl,
guaeidarcoehastio avlnlz pf morfa®fdhh evardiae hydrogdneare Iesbe@t Witk layower-

alfd et IRERA R ke Tt € (S BNk, 8RR,

-] DHCORRIR, 3&RW@R®QNR°G@£WW@)NRH§%C@©2M a
substltuent i nde endently chosen from

COYRIR CQJEIQQR ESORe B0 n’eiOujNReRedlmdxMiifsoz@R b,
guanl ni di ne ne r f the
uanV BT iy aa R ap ol Beditor s Motk
S R e eI, bR ubstituted
awamnaﬂmbsﬁ]ummewmmm - CONRbR', - NR' CORD,

chogbris FPOID dise HnaRt ot seLp e ha e By BRI Bubditured

cyQ}%talk?P %&)h&fnalﬁfléﬁﬁititﬁﬂé& ﬁgtefo)é?&l@zﬁkiﬂly bpticdRlly SMAtituted aryl, and
subsfi'tuted heterocycl oal kyl, optlonally substi t ut ed

opdioyhl]y mbsltlt@‘yzﬁdlh@wmdryl agbst i t ut ed heteroaryl; Rb is

oot ona b et PrbEs s pfiashy b e Sﬁcg%ﬁi}kﬂ o
subsgt dndtre %nﬁ%ﬁ@ﬁ%?&ﬂ Ralkiyh the? raﬁé ANahddy FHDS éﬂdéheﬂiy

aryl, and optionally substituted heteroaryl; and
SUbstltuhdélewrcfcwdnalhyUgrog[emnénd optional ly substitut ed

Cl-4, al k d .t

Cheytiste Spionthedly HBAReH SRR 5 ARyt EHEE Rt ity

suBSi eI GY M SRl dIf Yhorell QbR as Gird twh i %r@@@ﬁbs@lﬂidn@sﬁﬁhé@éndently
substituted group is unsubstituted or independently

selegtedtiiany Ced +iikyh a@ﬂehqjeromy} arylduch: dkylodetereagy;Cofs alkyl-,

c]a{ifr(ﬁslﬁoﬂﬁ% HCh'ét?nall? ! Qﬁﬂ@}é’@sé it Waﬁ%l Pgm -4
d[ﬁt(éjmmﬂlkyl(]laiﬂoﬁ kNHQ -C @4 a@éymaﬁpaw@lm alk iy & alkyl),
NH(G/ Cy alkyl) N(C1 C4kz¥1k§rle)(C1 (|34 alkycl:ll)henyl) NP¥(C1 C, alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl or heterocycloalkyl), -CO-H,
-C(O)OC;-C; alkyl, -CON(C;-Cy alkyl)(Cy-Cy alkyl), -CONH(C,-Cy alkyl), -CONH,,
-NHC(O)(C-Cy alkyl), -NHC(O)(phenyl), -N(C;-C,4 alkyl)C(O)(C;-Cy alkyl),
-N(C1-Cy4 alkyl)C(O)(phenyl), -C(O)C;-C4 alkyl, -C(O)C1-C4 phenyl,

-C(O)C;-C4 haloalkyl, -OC(O)C;-Cy alkyl, -SO2(C1-Cy alkyl), -SO2(phenyl), -
SO,(C;-Cy4 haloalkyl), -SO,NH,, -SO,NH(C,-C, alkyl), -SO,NH(phenyl), -

NHSO,(C;-C4 alkyl), -NHSO,(phenyl), and -NHSO,(C,-C,4 haloalkyl); and
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-OCi -C4 hal oal kyl, halo, -OH -NH2, -C-C4 al kyl -

-N(G -C4 alkyl)(CG-C4 alkyl), -NHC-C4 al kyl),
WO D{08i033847 al kyl ) (Ci - C4 al kyl phenyl ), -NH( G - CAPCT/US2007/078185

al kyl phenyl), cyano, nitro, oxo (as a substitutent

for cycl oal kyl or heterocycl oal kyl), -CO2H,

-C(O0OC -4 alkyl, -CON(C -C4 alkyl)(G -4 al kyl),

- CO\ik'lﬁeﬁriain(B@tlahd{Lyl supstit@ei2yl, amiNbEEYr(yCi alldx @whibphyl, sulfinyl

- NHC( O) C-C4 alkyl)C(O (G -C4 al kyl),
andr&(ﬁ% ‘(’5%IP 1%\/#1)1%% %lﬁhenyl ), -C(OG-C4 al kyl,
[00 ]O) G - Gf‘heotgﬁﬁ‘yéubsﬁtg{e@aﬁm@d’alwfe@é}g 'fd/Naomc%(o@)dQ S‘ﬁ‘ps -

y,-SOZCl- al kyl'), -S02(phenyl), - gC:4

NHRF,CB@HR\;/RCBR ea@Oi_EN}qurlbeS@BNH( QN-o€tlea Ick[ybf) prepared by treatment of

HSO2( ph I
(h RS Mo ATl BTt eyl Ml e PgOR GahLy
chﬁ’&EE{)éIJ&ZﬁQﬁ&Z 8di85 Th¥PekEn kinet inQn@hih Y fRpISdriviith @Qctlon

am nocar bonyl , al koxycar bonyl, sulfinyl and
cosldltlfooﬁﬁqr calfrﬁmawj@ﬁuNwe@dhteqrm n. [0050] The term
bstituted amnqg:-als r oN—o
00885 SRRt RLRE RArR: LT AR PRRR b bt
isdn@xiofdesmpamdber psepad dorabatnzttésa aﬁdTBtfhEr @ixtutebh ehereof. In those
correspondi ng am no group with, for exanple, hydrogen
sityatiengi SH’rglerﬁnaéﬁ?fB?réﬁéFi@W’&@ﬁlféﬁ £C-alpiFa 1xﬁgl\ﬁefp§% can be
B!
otfibel B iyoielfe Bindss ok BTindofiotich e GAELAAT Resglugin of the
raé«‘mmenmdsbemﬁcd%mlmhéca far éxaalpld &y cbunendoeal matthdds sudheds
to, optical isomers of compounds of Formula 1, .
CW%@B&&{O@S}H RIS OHLS! eRUHBLE He oMy AERS wsing, for
ex%hﬁ)!éaé MRS hi g{hllﬁes%hl%g q%lcﬁaﬁaﬁlhf%gﬁﬁ)ﬁ% @fqP]gC?ectﬂ%ﬁ 0 maﬁcﬁhtlon
e., optica active forns, can obt ai ned by
oagymn@t ofi Eprm}aht hmslugde @ ah Er Bk (101 @@n aofl iane forms) of

racemat e psol u f emat es c
coReaig T Uhehoor o oes Ange boBl CERTERYRBAGIY. oLt 1 exise
1nS/HﬁBusat§ut6ﬁ1\éﬁE #brindsZ flelnBal leRtitiddOfRAEHBRHE irbntfor BERLY b
agent, or chromatography, for exanple a chiral
taptogierip feresaf ¢hd Gammpoynd. hﬂ@m@p@@c%aoé prevpLa)scsrludncryptal
n rnul a i nclude Z- and E-
foﬁjg?mrrsc ?bﬂrg%oﬁg?ngrgﬁ g‘?r a%%lra? or ms) of conmpounds wi th

[00m1bon Ca@llﬂihlﬁcﬂ(bhbh@s drangpresatb aﬁenﬁ@ﬂmmﬁd S:)u@ﬁreﬁﬁi’t niuliRd
in various tautoneric forns, al
toéﬁﬂliPPPl%%S OéfFOt’%lap}raé@élﬂtphamaéﬁw@ﬂmawm&e f@rrrls thereof.

Pﬁaﬁﬂ%&%&d] a].‘cgé lgfor\tnlg of Fﬁ%%%%gn C@]I n pg‘f‘yrmr]ﬁ%r mul a

som r sta orms I nc s and
phahaﬁdeuactaélg ac{:dﬁ)(ﬂeﬂﬂe] salhewlaals, dridted, asn-obvadne cpmpleeed,

i nventign .i ncl ude, t are not limte t o conpound
Pr8ﬁ‘h'u§% TEXReS YS‘PJJLtBﬁ%f?%&%‘i]?ﬁhggpﬁyq‘ﬁfe@;??‘é‘ﬁ)ég%l%ﬁé
her 18 5RGh the fBRATIIRALMERIdMy Q&%ﬁﬁbﬁ%ﬁs faed, @ «irhR

conpounds recited herein |nc ude

“chemical entity” and “chemical entities™ also encompass pharmaceutically

acceptable salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures.
[0053] “Pharmaceutically acceptable salts” include, but are not limited to salts
with inorganic acids, such as hydrochlorate, phosphate, diphosphate, hydrobromate,
sulfate, sulfinate, nitrate, and like salts; as well as salts with an organic acid, such as
malate, maleate, fumarate, tartrate, succinate, citrate, acetate, lactate,

methanesulfonate, p-toluenesulfonate, 2-hydroxyethylsulfonate, benzoate, salicylate,
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pharmaceutically acceptable salts, solvates, chel ates,
non- coval ent conpl exes, prodrugs, and m xtures

WO b@se3dss7 | n certain enbodi nents, the conpoundBCT/US2007/078185
described herein are in the form of pharmaceutically
acceptable salts. Hence, the terns "chemcal entity"
and "chemcal entities" al so enconpass

stqmlnaate rmd alldancat kych acacap&aﬁ[)&)(ératﬂ@)n CDN athese n 1s 0-4, and like

| \
soff b GHEEDY. PrpOB e RACGIRBRIE Fang leafiast Boldiapitebto
soda gﬂﬁlsmgﬁﬁt céiam) Qﬁlnhhﬂfﬂltl?cﬁlutrri) aﬁ@laﬁﬁnon\MIﬁh i norganic

aci d such’as hydrochl orate, phosphate, di phosphate,
[0854r obr orﬂataddltlosuﬂf fletempouhd pﬁﬁcbrmulenl i ditaanedamhnl dcke

i ionpsatt e PG b i Bt bRiattet By Ml B R0 L Glufich o @ H60 SR

Céiversalyeif tREHloah@.is h ﬁ%&, B4R, an mm{@ﬁuﬂgirﬁ&ﬁﬁﬁy a
p-t ol uenesul fonat e, 2-hydroxyet hyl sul fonat e,” benzoat e,
phasnaceytieally acqeptahty ZBHSGIOIBEGAY b@prcgsg@ﬂw diy®igsg the free
et at

balsﬁﬂt eafr ?au%:taal) ang%]%ﬁ \A%en"fl%r?d ?reacﬁnéqfie soluti T, ¥ W th an amfi,tm accordance

with Bdrdvenitiohal plaedmeeisot pLphtiyy a5 @@ilﬁ@ﬂ als &idn@ﬁ&se compounds.
i nclude, but are not limted to sodium potassium
These slflaq inihe At hreqozpie yajiousran Batin e tedolPeiss Hat pRy be
tai ned as
w98 bl nbi IS pRATROARERS) ocFBf T Bt R B e ned
[0B§S]basi f yAmgotad slodvet prodrugk alsb €alhwitbinghd tcope GO tiweaisdl vy,

if ot r od is afr base, additio
LS ?@Lﬁo “ter Ok ARt R |0§ qﬂ&ccegwpa SeOfgzléPH"inP fagn The
teRHprod FIRY” ﬁ%luﬁE@ﬂH&%ﬁlﬂ%ﬁn@ $80h¢bRE cbRBod I8 S FBRSRa 1 Mhen
a suitable organic solvent and treating the solution
admitisteaqdl tai pdfientne.ac operdangboliaprobessing wé el padilug. Examples

oSSR Rl o BEBE ARG AL, P e AR

deYiRdhii @ Df SotetiBR11 igfouPR i §iRH Ak ARIbES o AAind@YupS in e @EmipBunds
repare non-toxic pharnmaceutically acceptabl e addition

ofdigirmgla I. 0055] As noted above, prodrugs also fall
[0% ]hI n thﬁle gl%r’?eso Vatghr%{{c]rscf%lt e nt I1Ea1 Shtit ffg Cr@n}?ll e
er or am de derivatives o e conp ounds ¥ormul a

mﬂeracﬁbﬁ of h eslNentphOdic@poundIcluitbr S@Mteﬁ @fmmndscehhaduy
beconme conpounds of Forrmula 1 when_ adm nistered t

acga%ﬁtatéﬁfolvge@ such gsdrydrstsaisludingperadydiaiy aafi hﬁ%hydrates
[opé'ﬂ]d rug. FRAERh 8shel Rl REQAIUES cﬁéél%éi‘%ﬁm ﬁ;{ &gt
[ te and e

ted to, acetate, fornate, benzo
codetinatemni of e$om‘poﬁmmm:1 mp@l 1ogra®tvrzxs(o(r$mmh) @sntal cohol or

j.ne gr n the c oun of. Formula 1. [0056
[0 g@ ter inhﬂs)“o‘)le (Pt RON-GOyAENE CQrgp %ereémrﬂ ‘ggFﬁf‘éﬁFﬁlt%PmY formed
b}f A TR&aBYor 418 co'n{bto%ﬁ@‘éﬁd et n?ol@chllé/ @Héreﬁrhdcoafalent bond is not
onpound. Suitabl'e solvates are pharmaceutically

foau@ielpfttwatreths ebmaves] anslitbhrmatechied Fat esamplesionghlexgtion can
occur t%p(}{ldfl%gr? aera\rﬂ’%als n eract)fonsaﬁydsro gen bonding, and electrostatic

interactions (also called ionic bonding).

[0059] The term "hydrogen bond" refers to a form of association between an
electronegative atom (also known as a hydrogen bond acceptor) and a hydrogen atom
attached to a second, relatively electronegative atom (also known as a hydrogen bond

donor). Suitable hydrogen bond donor and acceptors are well understood in
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[0057] The term "chel ate" refers to the chem cal

entity fornmed by the coordination of a conpound to a
wWOreq0ak33isen at two (or nore) points. [0058] ThePCBD#2007/078185

"non-coval ent conplex" refers to the chemcal entity

formed by the interaction of a conmpound and anot her

nol ecul e wherein a covalent bond is not forned
méditinelerhe ieryd GIMED Birdera¢l cintl e LmM€della, ThoHyévogempBend,

conpl exation. can __occur h_van al s
Fipepab S80 FENSisCon Pl aai% 33 Kenpar réé%’cﬁ%&eeﬂaﬁqné
Géd?ﬁ&fﬁﬁt(b e s‘éa‘is‘c%'chﬁglté &‘"@H‘enﬁ@z{l(ﬁe@&)rch [190%19]326— heg
term™hydfogen bond’ refers to a form of associ ati on
(16&twveen an el ectronegatlve atom (al so known as a

d d a hydr 1 t,t ached
0P8, S e SRR BT PEImE GELPoMGIL o SPBMETartD
syKORMORSNA afb)ﬁelfeag&ﬂtohﬁaidate (ﬂlﬂfé‘%ﬁal gﬁsu b k@gRysts 8PMdlecules

bond donor and acceptors are wel erstood in 18 WO
attzglwﬂ@@mdmwl@sﬁegnmvsmslecnbau CI nal chemstry (G
[OE(S églrmnﬁm@lant%nﬁq gz?céllvlg‘ (2:1%6':\/‘%’%?2%'6(? % in c% gen%%{f] (\j)v’hlch has
bilepitar gttivityly i @geih eaﬁimiuﬁaamhr‘yctm a@egams £cdehpysindlhaving

Account s of Chem cal Research, 17, pp. 320-326
ph(am“gg:&)lslcal PGBWO]F%X%@u ap @PEYERLEMENDERAN A5 Gger,
thefa?éutl or "fragnment" are synonynous and are

ed to indicate functional groups or fragnents of

[0662]ecul esTheatina Ctﬁnaxkabeltioallﬁeﬂfmnde amoahtief afchag'rmhatrsitpzﬁf this

nol ecul es 0061 e.term"actjve agent"” is used to
lnvmsoeﬂe@naa% %&E"lgeﬁwq yemﬁ%ﬂnqﬁ%rs 4% Byagh egpon-human

pa@iehi W f¥vidk A (R&hfeRti0 beHR gbcﬁ?ﬁ%&eh@fﬁtwﬁ%? kWRptBaR nstlowin% of
a conmpound having pharnmaceutical utility.” For exanpl é

disgasaprogkessiagem pravaytidreofahiscast ¢.2.c ateerpeuti¢rdly gplecti vecamount

may BT SR BTOERRE: 0 Ryt Rebaraeeh SO

inBibltRmtdr Bk WGy, 3Rl RbME 8inBb&ithehR, A tHRLIPRAL 1y REBctRIMADbUNt is
patient, to provide a ther apeutl c benefit such as

angavesuing puffirignt f@fre@yﬁﬁ@m syrsptens rie symptgins @4 ge allergic
dl? L ﬁl%séyl%g é)lnfs pr ev Im%rﬁe gnd/gli %ﬁ%%%abo@ disegse o the

erapeut 've anmoun

sydipkdrhcofeditacue 1dﬂ@rhﬁlaﬁ)€y tdaetisy Mptsonms eﬁfboamebnmslerapeumauy
responsweto inhibition of Btk activity. In sone

effeqB YR RRH 45 Aparn oYt Apdigient ot degrease Be mlméeraqfdiﬁﬂctaib&e an
caﬂ@é}Hﬁg ceﬁ‘sj ﬁ;{ élgbl%glﬁlfltﬂodét&g slo@6LEo0 ﬁ%% s ofancerous

sor der, ynptons of an
tumot oInmmmnai:mdeents raftha‘apmmoalw dfeseas emowt it fxeamount
reaction. In so

sugt%cgg‘aot(gglﬁf@ %Q@%%Sﬁ%@h{&l gq 1:e3l;ta1n (ercumstances 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 markers in the patient’s blood, serum, or tissues. In methods described
herein for treating allergic disorders and/or autoimmune and/or inflammatory diseases
and/or acute inflammatory reactions, a therapeutically effective amount may also be
an amount sufficient, when administered to a patient, to detectably slow progression

of the disease, or prevent the patient to whom the chemical entity is given from
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effective anount is an anount sufficient to decrease
t he number of detectable cancerous cells in an
W@r@anssaT detectably slow, or stop the grow hP@F/Us2007/078185
cancerous tunor. In sone enbodi nents, a
therapeutically effective anount is an anount
sufficient to shrink a cancerous tunor. In certain
presentngrsiragtonms ofithealleeid disariéeandr adtbonmod@naelformay not

ingresent %/ngtoms of being affected. In

one .
ABBAFE ASedse 2N Y AFUE ARFATUBIOLY TEFRABEE @éegﬁwﬁ?th%és
de‘é&%@d%}elﬁmr'nte){tlﬁgsalfb?glé%Hfgersséhfd?dr%hﬁﬂﬁmﬁlﬁe aﬂc[/gf’ ent a
significant increase or significantly reduce the
infleheetap tieeasew ald/af acu@nnﬂammatoryc Elat@ormr a dampemtharﬂy Ieﬁc@lve
ient's bl oo I n net

he p
af%oé’éﬂi P“ra%é"‘ bﬁélPé‘F’r?“Pb ??%%ttti) ﬁr?rbo aft %F&ﬁe%ta@F §8?8%SF§H
arnddlht Of a AHAHRY PR o2 Bl Bpe iMihb paTIBI Qo @3S ES Fah@ple,
acute inflammatory reactions, a therapeutically
ingpme @mb@émaqmtﬁmﬁlemyutmaﬂb effectivapmanpiingn gmo:lnmf@rfthemlcal
en\{\'hy c'i’]erscrsls e%lr? %uf? 1ent f% s@ ni 1canh>f dtec(:)rezgs%tt lVItg afi% -CC ls
an\bﬁﬂﬂhidil@lé hﬁ Rbiga |em®6ﬁilrﬁeynsl a&h@ﬂa}ﬁ@ﬂmﬁﬂ@ﬂﬁfé&w&f@nount is an
2008/ 033857 PCT/ US2007/ 078185 Er esenti ng synpt ons of
anpyt gf 3 ehegiigal gndbyrdgasrebed hgredt sHliEisNimsieditigaRslYy fecrease the
' E yr1.di l:qr,
o SRR 0 CoREL Sl T Aty
effectred amguralid &1 gheur o o chiemisalamdtyodesariticai emin euféingthoto
nd/ or acute inflammuato

fl di
dekgﬂa&%aﬁ'ﬁnﬁ%ve{ & 4o 5%2@3%9%&%% ARERdYdN 2 RARIN tsybu!:%af* with the

diSHaSOmMY LR %ggul@t sufficient to produce a detectable
decrease in amount of a marker protein or cell

[00¢3e i n tHe tpan 'ehibigorliodidatey a signi[ﬁinantlzi@cre@scanﬁheebaselgim

R RO B R RRE b BB SR 4

degkthid @l lﬁﬁtactti\ﬂtysdsgirﬂlfe'c’é?@ﬁhhﬂe&j RGpERE Qo tHRGréehta/bftay 1&& one
B-cells. In another exanple, in sone enbodiments a

ch@ﬁwép@w desribgd b@fv‘]éle: teilaié/eé@rﬂwmctlmy alnBtkaptlimabserfceHf the at
least Sﬁ% t?l%mlg ri InE %recl:r %Sﬁ 19 gct?v fl;é (& tt € c?lrelct interaction
ero cel

sirgnitican ecrease

of&ﬂ@&d’iﬁpo&&aﬂﬂi Btk, bmmmheemwahmﬁ [ ﬂlea:htnlnﬁfaaaﬁuy(h@ail ly
effective anppunt is an anmbunt of a chem cal enti

degerdhedihgesdn With S o8 (RFs theifacters thafdp ﬁlgaééfeftr%tk@éwi/y dfor
xgﬁngﬂe tl%%ﬁ%s)é%lﬁé;&l thé‘ Qth%EQI%B{ s %@ﬁ@%’é&réage Eﬂ%&% g%? B;ff] o

od w't | sease Favi s
dlteetlyrbinldnfgl thitlid Btk by nailsﬁ@t(dﬁecal_ymrgmtilfelcdﬁ)mnodrec faeageo i N

t he el i.ne at| . bi ol ogi cal tivity o
%W&Fe@ acilyinioh Py ﬁ?f opingirg X)\ﬁfg?rf‘/“s“?ge‘?‘éragwt%t %fIBtk
prgﬁﬁ{ﬁ%igcélpoﬂrgarﬁ%l vity as a direct or indirect
response to the presence of at |east one chem cal

[086rt]i t y d elgbibithacdb Hisk ectntmtyraéz%oatefavewtQbscﬂveblamhlwlpy opBtk
BRI T R K -
as6hy ®GéritedtbRIoHe  InGBme embodiments, the chemical entity described herein
has an ICs, value less than or equal to 1 micromolar. In some embodiments, the
chemical entity has an ICsy value less than or equal to less than 100 nanomolar. In
some embodiments, the chemical entity has an ICso value less than or equal to 10

nanomolar.
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of the conmpound with Btk, or due to the interaction of
the chem cal entity(ies) described herein with one or

WOoreos/0sasker factors that in turn affect Btk ace¢wis3007/078185
For exanple, the presence of the chemical entity(ies)
may decrease Btk activity by directly binding to the
Bt k, by causing (directly or indirectly) another

[0065]t or t o‘Inldbiiveas B-&ilkacaeity viefeys toar ddcyeaécdmr}bcélll yctbiity as a
i ndirect decreasi ng t he ese
”Eeﬁteorclégllfe% FeSBPRYAN? %PYTSGB‘B%%? ﬁ%‘?tb?“teu ‘B%Uéy Hescr ibed

he?é?lﬁ ' r\élaﬁye ﬁJ e aEt?\flﬁr of B-LclRAR %{evﬁlgérﬁe off mebit ﬁéa@trbrféfchgltfﬁ%al
act |V|ty I'n a standard bi ochem cal assay f

engicy. i Thet decresseciin aagvithmaAb@dhey wrtbe ysec mtalasiagn Qfebc corbpalind

elaw. In sone enbo nts, the cheni.c entit.y.
Wi BE oot RV ROR TR G e e B By e qua
[0066]1 M CraA®itdn of Blca PRI vRTARIrERALS obidiPabl CIMAIBIGSH of
entity has an |1 C50 value | ess than or equal to |ess

CD&@nXprwlqman arstndard assny syelives Babesdy dessrived bélewe hie poroal

n 1.C50 val ye l.e t han or ual t.Q
erfdhy e SRt 3n S 4SsuBd Rkl Db TR0l Pas,
equhnBi10ihicn@r. Bngehb eabbdivichys, theehemscat entity BRCEI@SEvalue

in B-cell activity as . a direct or indirect response

legsghamer qopaliedess thin miqremslar oles ogtrembodimens. |ﬂ@eychemlca1
en‘éiﬁﬁﬁ:za alﬂqgm \nlﬁ[eQE th I{EJ)Iaetq %(eto%@Othﬁeo ﬁltaf vity of B-cells

sence O e at east one cheni cal enti ty.
[006/ decr édbecli :n:tlaﬂj(i Mid mchfﬂys feivatien, radifthibutihn; esmirganization,

i nteraction of the .co ulﬂ Hﬁth Btk or with _one or
ONBPRING PhERe PARPIE VTP MEROFRANgfrFStOr B.0§ gjembrane-bound

inf&idogldb¥ilind, @6 &M ! Pgbi' bid Ig‘l;D1 Mdst B- c‘éﬁg Llls@?lﬁ‘ifevﬁlh}ﬁbﬁllr1§ 0

refers to observabl’e i nhi'bi'ti on of 6 expression in
rea%pmra hatdicdoasengf Igiah thesformh et arﬂmytndg@x:zmtbedy bahplexes|ar

nt t he ch mcal e des
ooB g ks Pt B C YT BETREE TR bl VBERA A Copgponents
offofipRiIRIndle.o.] 0318 @B, @ﬁbzﬁﬂlGﬁqn%eset&@loﬁbﬁl@lﬂb?dne%ﬂepto}{s and
has an 1C50 val ue |ess than or equal to less than 1

mepbragerbpard lmrﬁu%ﬂﬁbu@ﬁ‘bbwe@m@anq mebilie padsegn undpeot y
rethg%@?fion % L ﬁp%lng? %,t\e/clgﬁ 1mP§[n s Iallet LIIIQ%P C1't18r1500 nanonol ar.

es ‘activation,

[00681i stri bBlt:d:loabtwﬁ@@[sgammdﬁsltmsyntmlscoapmdlngtlcﬁf ofaih€ibodies
nore various B cell npenbrane receptors,
or MBI DBIY M dMmnpyeglesY vl ﬁﬂ%hesezea bwtl@q\)if cplyesrieggpd have

con@bn Mh%h%rﬁ f‘é%hle% aﬂ{}] %&&‘éﬁrﬂﬁ”ﬁ&ﬁﬂ’ﬁmﬁ@g%ﬂﬁlﬂ{ Sads sr i E ¢

portion o ormor elther antTgen-anti
IgGoIgA dxids [gbv, and@@ egateeonig@ onBhe bhdisoﬁasitlslotumildllfjierences of

nenbrane receptors for .the activated conponents . of .
thelp Ref vy rBAInS “lﬁ?lﬁhng @Slﬁm“%%%?ﬁ ﬁ%ﬂ“e%?&néqﬁln%*rﬁf:@‘é PolypeRSisle

chﬁﬁﬁ’%&ﬁﬂ@d&@&%&&ﬁarﬁ@@n nﬁ?'l‘!;@ rci@fé@te@@ﬂ'ﬂg of SEVERPGLABYLE NS
have nmenbrane nobility and can undergo

immunoglobulins or may be restncted to a single class or subclass of
immunoglobulin. Autoantibodies or autoimmune antibodies may likewise belong to
one or several classes of immunoglobulins. For example, rheumatoid factors
(antibodies to IgG) are most often recognized as an IgM imnnunoglobulin, but can
also consist of IgG or IgA.

[0069] In addition, B cell activity also is intended to include a series of events

leading to B cell clonal expansion (proliferation) from precursor B lymphocytes and
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redi stribution and capping that can initiate signa

transduction. [0068] B cell activity also includes the
W@ 20984083855 or production of antibodies or PCT/US2007/078185

i mmunogl obul i ns. | nmunogl obul i ns are synt hesi zed by

the B cell series and have comon structural features

and structural units. Five i nmunogl obulin cl asses,
differentiatidng@o dngiBodyl-githekgDg @Aiand @Hs wavich tlamqgam'ez'l&d on

t he hasis of struct.ural dlffer nces of _their vy
CORHCHN VHE Rpdgsgb e gaﬂﬁi Wothg¥iofnesigne Ifcféo%ﬁﬁler 8%3“’( h of

[Ot)ﬂﬂ pol ypephitigon &fﬁ?'c@ﬁ 81%’?1?ér9@(91”er§fe}sotoqmgbi\ﬁ%ﬁ o@BPdli@@rﬁtlon

may be detected In al r several classes of
ofiatmomoy) | Bioells, mechars camcrdm B- e@tsr ¢.gt lethphoma Bs¢allylaed/cdras s

inf i RE e p AT e B Eyesd Bafbihs Beil of

proBfégitdh” Gl dGSRn9kigh MTBIACECRAM inhe nit@ber®f BIWIR, either in
rheumat oid factors (antibodies to IgG are nost often

vuire ©b gthzce dT lazs aannhlgmornmﬁ Buerdlgprolsigrdtion ib uitroceipuld F soy

s1%n1 1can§ fiecre h%rnu er %1{ {(331% 1n|arr]1 z% dz rot slaon le con%ac]xed with at
SOISIn 0) nclueas

legv ond Shenh&ﬁ@hﬁ@f de@cr%ed @kteirchsadvalpaesda I’zlSrhzﬂElhed sample not
0@% roliferation) fromprecursor B |lynphocytes and 21
cedogtothgghemisgdgntisAise)7/ 078185 differentiation into

[09’%]I body- Iﬁ}{iﬁﬁttb% dfzéh P41 Fﬂoggégiﬂboﬁle% o ref@ilé %rbbts%gﬁe %}ﬁﬁlﬁon of

I'n-conjunction wt ndi ng and w th cyt
Bstly paﬂﬁerﬁm@mmi Shﬁfdaﬂbﬂhb/mldl{l@ﬁ)@&]pofaltibh lakdaty |f<mrB4né11 B- cel |

proliferatj refer i.nhi bition of prqliferation .
Prsﬁf%&*éwar% aBtheeasw dsééﬁf@)ﬁdagreeanfeéfb@ﬁgr‘% 3@11%8 ah; %emlcal
entiyRROMBCE % ald 1§ssatﬂéﬂ OICErqual' t0 h'Ol?hltcfoQﬁblﬁlf 1RQ5MBEmbodiments,

non- di seased B-cel he term"inhibition of B-cell

thp cldnit dreatifyonts an ﬂi@jsooatwéea rtlyarscprg;lquﬂl to eyt tldedreasandlar. In
unber of. B-ce ' Vi t .
solfh e SHRHHE g P CaStr it o IGe vilat s Bl e fy 500
nafekbthrbe any significant decrease in the nunber of
B-cells in an in vitro sanple contacted with at | east

[087 chenidal'allepgy oy “diesgieidiresdon ereéfrrﬁ t%@Q@@%b}T@@eﬁ@tlwty
o 1 BT Sy e AT R g MR B

co@iz&phefy&%%ﬁbﬂoﬁclﬁhl&@ﬂl\ﬁ&b beichnhitiids) amnd ﬂfod aBeltgﬁisl and other

proliferation in a standard thym di ne i ncorporation
at‘é@%é@@%‘?“%—cel | proliferation, such as the assay

[0 G’?ﬂc ri bed: A‘éﬂ{rﬁ%”%feksntosa r&ém)? gﬁﬁrto g@g t&ﬁ%ﬂ?{%@tgnzed

entity has an val ue 1 ess t an or e
byninflammatiam,. natmowsene therbiowa yveant] Sncredstid reabteviiyod] themiwiyg to

an IC50 val ue Il ess th or equal | ess .t han . .
mﬁﬁ‘&‘? Sar/AStiRa IsgrpueRiby Bﬁﬁ%ﬁh@t e’f‘ﬁ‘éﬂYﬁ%ﬁ%seﬁng Pi‘tlﬁh ajopic
or WSy SS)nﬁﬁgﬁyalue | ess than or equal to 500

nanonn ar.

[0074] By “significant” is meant any detectable change that is statistically
significant in a standard parametric test of statistical significance such as Student’s T-
test, where p < 0.05.

[0075] A “disease responsive to inhibition of Btk activity” is a disease in
which inhibiting Btk kinase provides a therapeutic benefit such as an amelioration of
symptoms, decrease in disease progression, prevention or delay of disease onset, or

inhibition of aberrant activity of certain cell-types (monocytes, B-cells, and mast
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[0072] An "allergy" or "allergic disorder"” refers to
acqui red hypersensitivity to a substance (allergen).
WOAR08/03(867 condi ti ons include eczemm, allergic PEI/OB100%078185
or coryza, hay fever, bronchial asthma, urticaria
(hives) and food allergies, and other atopic
conditions. [0073] "Asthma" refers to a disorder of
cellie respiratory system characterized by inflammation,
row ng,of the airways and increased feactivity of
PR 2 r waydeaent g BGEHAY g Rl %dlﬁ?aéa&é%mﬁnt,
inahgﬁgygh not exclusively associated with atopic or
allergic synptonms. [0074] By "significant" is meant
anyaxdet ecravingng bientjeeatd) dliat iss catsatg the clowibdlypymptoms of the
significqgt in(ﬁ st.andard paranetric test of
statisti cHfeass Bt ASW ¥ such as Student's T- test,
whepe p <nRibRe thOBié8dseA "di sease responsive to
inhibition of Btk activity" is a disease in which
i nhbi ti ndoBink ok pnesiag phoddvdlepment eledliagralisinepthapiesidtor
such) as any el HAlALLON 0L o SYIRL OB AGreB88 dily
di sease progression, prevention or deﬁay of “di Sedse
onset, orsynipidthQi tion of aberrant activity of certain
cell -types (nonocytes, B-cells, and mast 22 WO

ypes (.nof .
[09008/ 0338FAtientT el 60 avgrsuchey 3 @pmnagdhagihas been or will
be dtil;é Sgitegﬁfttreg{ménﬁ,%gérogtigﬁecﬂ%§88ﬂ¥¢ﬁt.r GAL TR .fof the iﬁvention
I'sease In a patient, 1ncluding: a) preventing the
cadibs @asfe] intHoat hursan tharapy agd véteriadry npdadatisysnih come of t he
I sease not to develop; p) inhibiti t he di sease; c)
e ARYS-dhe a%twagisi%a@ﬁléﬁa%m%ﬁrﬁ%?fﬂ%am ¢hs patigay s humian;
anANAREAEEmbaMeats théjfbatfe%{ {s@NbR e ol S6R§Ees. hat is,
causing the regression of clinical synptons. [0077]
[00F8it i ent "Proeided & at deaatrorerdhamical sntigh classem fivemerahpountiaof
Fhas been or will be the object of treatnent,
BB%% Vation or experinent. The methods of the
i nvention can be usef@L\jE/pgﬁg\hunan t herapy and
veterinary applications. & sonegpbodi nents, the
patient is a mammal ; in sone enbgdi nents the patient
is human; and in sone enbodi nent|s the patient is
chosen from cats and doggﬁ 007 oyeed is at | east
one chem cal entity chosen fr nds of Fornul a
1:

(Ra)12 (Formula 1)
and pharmaceutically acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein
R is chosen from optionally substituted aryl and optionally substituted
heteroaryl;
R4 is chosen from hydrogen, optionally substituted lower alkyl, optionally

substituted lower alkoxy, halo, and hydroxy.
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GL/ANH RZ1 ORN\ N*I~Rls OR2 (R4)1-2
(Formula 1) and pharnaceutically acceptable salts,

W@ 008483887 chel ates, non-coval ent conpl exes, PCDUS299T(078185
and m xtures thereof, wherein Ris chosen from
optionally substituted aryl and optionally substituted
heteroaryl; R4 is chosen from hydrogen, optionally
subsk4; tand Bd, drowetepaldeytly cloptn Goal hydrogeulsad optidredyl ower
al koxy, hal o, agg h%%r oxy. 23 WO 2008/ 033857
PCT/ US200°Po 8850wk ind R22 are i ndependent |y

chose if SRMINIRIGRR AL AR LBNaldY SUARLL et aula

yl; R16 Is chosen™ro ogen, cyano, optionally
subst i t utadiooylty obktkyted lawel allgpt i onal | y substituted

| ower .al.kyl: . A is .chqgsen fromaqptiopally substitute
o e R PO Bt BTy RELfr Flivay optonaly
pyri dazi nyibstit@Rt ipQAad iyl Sehhlldudetiddedi pytietidink T, afnd
optional |y substituted pyrazinyl; L is chosen from
opt i onal | gptiont substitwted@yrazaulkyl ene, -0-optional ly

substi t ut ed - C4al kyl eng,... - - kvl en -

* oo Ntk g fulty et Lo BT Breetaly
and G i s wbaserdia,amalkyibhnegen,-Chak@end)ysd)oxiG,- al koxy,
nitro, optionall {;S substituted al kyl, optionally

subst i t utedlarinad> Oobtangmélie- ke g and
car k@rl‘g (',:Hoggry {rﬂm%ti%o%@@' Ha}/q, ?g&%&%}taﬂ& nitrq, (():;i;c%ﬁnall

het er ocycl oal kyl, ona bstitute oal kyl,
opt i onal | spbstitbetliatkyl, eptianatly, substduted bmdnra bptonally substituted

substitute a?ﬁ%%oofﬁ%{g@&%osﬁglﬁt{n%d%E{e}o%'yc O%@fgi)goen%]?’

Ris cho
t et rahydroBenaeh Ql}élbélﬁﬁhg?lc%famz s@fngaPsll bid §ftionally
2-yl " chosen from

4,5, 6, 7-t et rahydr obenzo[ b] t hi ophen- 2-
nmono-, disupstgn@dtheiersuydst it ut ed

RN S e L
telr@@Fob@hXd(b}thiophen-2-yl and substituted 4,5,6,7-tetrahydrobenzo[b]thiophen-
2-yl chosen from mono-, di-, and tri-substituted 4,5,6,7-tetrahydrobenzo[b]thiophen-
2-yl wherein the substituents are independently chosen from hydroxy, lower alkyl,
sulfonyl, halo, lower alkoxy, and heteroaryl.

[0080] In certain embodiments, R is chosen from 4,5,6,7-
tetrahydrobenzo[b]thiophen-2-yl and substituted 4,5,6,7-tetrahydrobenzo[b]thiophen-
2-yl chosen from mono-, di-, and tri-substituted 4,5,6,7-tetrahydrobenzo[b]thiophen-
2-yl wherein the substituents is lower alkyl.

[0081] In certain embodiments, R is chosen from 4,5,6,7-
tetrahydrobenzo[b]thiophen-2-yl.

[0082] In certain embodiments, R is chosen from 5,6,7,8-tetrahydro-4H-
cyclohepta[b]thiophen-2-yl and substituted 5,6,7,8-tetrahydro-4H-
cyclohepta[b]thiophen-2-yl chosen from mono-, di-, and tri-substituted 5,6,7,8-
tetrahydro-4H-cyclohepta[b]thiophen-2-yl wherein the substituents are independently
chosen from lower alkyl.

[0083] In certain embodiments, R is chosen from 5,6,7,8-tetrahydro-4H-
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sul fonyl, halo, |ower al koxy, and heteroaryl. [0080]
In certain enbodi nents, Ris chosen from4,5,6, 7-

WO 2408aBBs8T obenzo[ b] t hi ophen-2-yl and substi t ut BCT/US2007/078185
4,5, 6, 7-tet rahydr obenzo[ b] t hi ophen- 2-yl chosen from
nmono-, di-, and tri-substituted
4,5,6, 7-tetrahydrobenzo[ b] t hi ophen- 2-yl wherein the

cyslohsptafbjitphen-8-ylower al kyl . [0081] In certain

odlnents R is chosen fro rahy benzo
H’Fﬁ‘ﬁ t hi opR&RIZDFMb OFW Ryige %%efléwom sl ﬁ?ls%lqao 152
fy tr ghydr o- 4H
d%@?ﬁ%ﬂ%p???%é?ﬁﬂ ﬁﬂkﬁQf and substituted
0884, 7, 8- tIBtCBth@H@OLl}Fhem;yBI iohelptiaftér] piingh¢hener2fryin mono-,

dlf g nﬁ%*%ﬁ%@ RiFe RessEaCEs P ERRER B e ERar DRy from

s;i 1&%@ ﬁtkgl , aharlyndarsndantb YoptiohAseabhtitedl aaWes, lower
alky In certain embodinents, Ris chosen from

algps) Fover abot sm@ml@:dzmth oup oG8} B3BS Alkoxy substituted with

0 Ec)%émg)fzgf)lz/ 12%?#%% glliﬁesc (s:tllthgcei Q&tllﬁl }R](c)itgogxlﬁfo or\])x/eerr] aﬁ<y¥ subslltuge%él\]nth

loﬁeﬂdﬁbhydﬁ@h&bkhﬂﬂeno[3 2- c]pyran 2- yI and
benzo[b]thlo hen- 2-yl . L0085 In_certain enbodi ment
[0p86ls su bsltnlcﬁmlé &H%éﬁ%n ¢ Ro's BRemyl syhsHitigst with aﬁt@rocaﬁaalkyl

@Ef - ituted phenyl wherein the substituents are

'ﬁ& en en y chosen from hydroxy, |ower alkyl,

[088T1]f any| , Insuttiia ra:yﬂbpdmnetnltg) Rie pﬁbsnnaéd yh@gbcsltolsémfreld mono-,
ower substltut e

I
dlo@nﬂ?}? aufged ﬁtmfwfﬁrﬁla@e %1?5’5%%3?%9@&“9\?&% cghis 8§en rom
hﬁ%@ Al alkklp‘éﬁﬁo@h lﬁéﬁo %’Wecrtaﬂﬁdi Qldvﬂew?oeﬂyldr oxy, |ower

al kyl substituted with Tower alkoxy, and heteroaryl.
[OP&ESG] IdncenmawnﬁedbmﬂMmﬁn$éloRerdkﬁh@myw>imb@dmmuted

het ., piperidin- | -yl).
m%%ﬁ@?ftf @e ?g"ngﬂggaﬁnents R is substituted phenyl
[008®sen f reARA@mbodihents, RNd sﬁ‘tSsltmﬁétb d;&ridlm%ﬂo@hqm mono-,
wherein the substituents are independe chosen from

dinyad @scyubsmam pmduwl whetdin tm;ﬁlubstﬁm%s arp owdspensleRtx ghosen
fr(%n%gc\}\rét?{%;l %’ z|11k¥]1 {Baglrlr %ﬂgoe %hona(:f 8%“?; tﬁ{i gmuﬁ | Rwer

alKoxtye fdweld latkyl SL’(B)b&tﬁl}Hd wiltl8&dr thévehard, ewer anz@ggi Isﬁﬁ%;ﬂh&ed ‘thh
is substituted pyridinyl chosen from no

onerqr naqye balpt lgtiega ylrﬁuaﬁtﬁwedmémdﬁow l@vgea BH&YI wbénwgedawéh
1oWBAARERAGRE h¥teh

[0090] In certain embodiments, R is 6-lower alkyl-pyridinyl. In certain
embodiments, R is 6-zert-butyl-pyridinyl.

[0091] In certain embodiments, L is chosen from optionally substituted Co-
C,alkylene, -O-optionally substituted Co-Cjalkylene, -(Co-Cialkylene)(SO,)-; and -
(Co-Caalkylene)(C=0)-.

[0092] In certain embodiments, L is chosen from optionally substituted Co-
C,alkylene and -(Cy-Cjalkylene)(C=0)-.

[0093] In certain embodiments, L is a covalent bond. In certain embodiments,
L is -(C=0)-.
[0094] In certain embodiments, G is chosen from hydrogen, optionally
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from hydroxy, |ower alkyl, sulfanyl, sulfonyl,
optionally substituted am no, |ower al koxy, |ower
wW@Rkwplo3zsebstituted with one or nore hal o, | owePCHUK29RY/078185
substituted with one or nore halo, |ower alkyl
substituted with hydroxy, |ower alkyl substituted with
| oner al koxy, and heteroaryl. [0090] In certain
substiro@H rpelbalkylRandsopdionalyesubatitaydd-aiiyy i @ ciyrtain dmbaiimests 1G is
enbodi nents, Ris 6-ftert-putyl-pyrjdinyl. [0091] In
chogsy fg?r%ﬂ%a@,r?@HP%%ﬂyLwﬁsgltetﬁ%g&ﬁg%ﬁnﬁl Hﬂ&ﬁ%&fﬁ %Pbstltuted
Uit 0= e = )= ' S ot
o i PP S5 PRy teRkli e
logv@oalivla Tk gérgaie gmp@h@ents, GO OIRIseh frovetntdadgenecyiobgropanht s,
L 5515 c%%s n flr omoptionally substituted Co- C4al kyl ene
methyl. ARSIy iy | ene) (C=0)-. [0093] In certain
[009j0di MENh TerthinlefnbdIHOMA, €Nts cRORE frdnd certain
enbodi ments, L is -(C=0-. [0094] In certain
enbodiBrRamdiere® Rg aehBs ais ifdepandepty syesan figpt hyshiegany 25

WO 2008/ 033857, PCT/ US2007/.078185 . substjtut.e
cyc oal Kyt T WEe TG BRHC Frd BHERALL HRtgsn o

certai n enphadilrenivicrefa RsanddQ s@Bther @ith Miydiiaggeh, to which
optionally substituted cycloal kyl, and o tionallg
subst i t utteey e GReRd. dpney an optipnally pehisHt dP fenegberestj s

chosen frgq O%ﬁdcroggﬁﬂn %ﬁ%&gﬁog%g&{kyl Widh %étg)‘rﬂgg% ﬁdrﬁ%& inclddes

certain e I ments, sen from

cycl opr opyrie,or ned hgditiomdl etearatorhuchosen frOMAB)O,landSenndi n
embodi nents, G jis chasen from-NR7R8 wherein R7 and
are 1Pwa%%wem 19W81h%§%w SHPEY dviByekh ong m8WA1YH§PX§§

[089@St 1 t utiadefyiGleamlolihent8Cris @RREATRIN Y Substi tut ed
(CI- C6)al kyl; or wherein R7 and R8, together with the

ni t r-0geRs whiewim Bhand Reyreandepbdendy chasemiimm bypbogmal | y

o bR DT ey PO LR e TR PP RaRRHER G bR es
one %ﬁiogﬂg, afditutedpperdteigrygat ons chosen fromN, O,

and S; | ower al koxy and | ower al koxy substituted
wi t repsiont losvbstiutegprireridymt okyl . [0096] In certain

enboodpitingﬁ Sq bsqtit:ui?'ed‘:h%ﬁ@inff%%' NR7R8 wherein R7 and R8
are i ngep nden y osen from hydrogen, optionally

subsibivetiilRelxycyudbixatedwith &bl oapbdi oA Hydrayhst i t ut ed
00577 % 2 icirain Pibodiments CH ehosen from P Per 2z - -yl

-NH-cyclopropyl;

-NR7Rg wherein R7 and Rg are independently chosen from hydrogen and (C;-
Ce)alkyl optionally substituted with one or more substituents chosen
from OH, (C;-Cy4)alkoxy, amino, NH(C;-C, alkyl) and N(C;-C, alkyl),;
and

-OCH,CH,OH.

[0098] In certain embodiments, G is chosen from

morpholin-4-yl;

4-lower alkyl-piperazin-1-yl;

4-hydroxy-piperidin-1-yl;
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optionally substituted piperidin-1-yl; optionally

substituted pyrrolidinyl; and | ower al koxy substituted
Wawak/0gdssh one or nore hydroxyl. [0097] |In ceP@EUS2007/078185

enbodi nents, Gis chosen from -NH cyclopropyl; -NR7R8

wherein R7 and R8 are independently chosen from

hydr ogen and (Cl- C6)al kyl optionally substituted with

one Kt}tovmb akybpipstazind bt shabmsaid alkylassuBstituted with one or more

k CA al kyl d N(C1-A4
Sugfti&}?‘)t OS%é mc@ﬁz@ﬂz@qu ’Emﬁg]ahﬂyh)c:?t a.ﬁ
e”bozﬂldi%%ﬁ( ﬁ ﬁdﬁhpwhér&g%ldr@ﬁ fﬂ@édbgtltﬂfewwum@how

al kyl -pi p 1-yl ;" 4-hydroxy-pi peridin- -
WO ZﬁbﬁhosﬁssawﬁﬁﬂkﬂﬁﬁmﬂﬂwoYad85 4-1 ower

alky era rein said alkyl is substituted
Hggﬁbg Pgm“éﬁbﬁgftuents chosen from CN, OH and
SOZ‘LQM@m“ﬁ%K erdlid-ower al kyl - pi peridin-1-yl wherein
sai d al Kyl |S¥E%bst|t§fed with OH  4-hydroxy-4-1ower

alkwnﬂbﬂ@éklﬂln- | -yl; 3 carboxan1do pi peri di n-

; nor pyrrolidin-
3h§hﬂx gg%w§éﬁ#ﬁ ﬁk yrrolldln- | -yl; and
pyr rlgjnroﬁunrzyyl [0099] In cert ain enbodi nents, Gis
hosen from norpholin-4 4- et hyl - pi per azi n-
By

[00%?1 4- e&lwymlﬁ.em@ﬁqﬁm hosen fycgn
opL@@%ﬁ%ﬁE qrazin- _Yl 4- Pydroxy p[peridin; [ -yl,
plpera2|n l-yl, 4-NCCH2CH2- pi perazin
| - yl4-methyl-piperazin-1-yl,

4-ethyl-piperazin-1-yl,

4-isopropyl-piperazin-1-yl,

4-hydroxy-piperidin-1-yl,

4-HOCH,CH,-piperazin-1-yl,

4-NCCH,CH;-piperazin-1-yl,

4-SO,(Me)CH,CH,-piperazin-1-yl,

4-HOCH;-piperidin-1-yl,

4-hydroxy-4-methyl-piperidin-1-yl;

3-carboxamido-piperidin-1-yl,

4-morpholino-piperidin-1-yl,

pyrrolidin-1-yl,

3-hydroxy-3-methyl-pyrrolidin-1-yl, and

pyrrolidin-2-yl.
[00100] In certain embodiments, R4 is chosen from hydrogen, optionally
substituted lower alkyl, optionally substituted lower alkoxy, cyano, halo, and
hydroxy. In certain embodiments, R4 is chosen from hydrogen, optionally substituted
lower alkyl, optionally substituted lower alkoxy, halo, and hydroxy. In certain
embodiments, Ry is chosen from methyl, trifluoromethyl, difluoromethyl, methoxy,
trifluoromethoxy, difluoromethoxy, and fluoro. In certain embodiments, R4 is methyl.

[00101] In certain embodiments, R»; is chosen from hydrogen and lower alkyl.
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4- SO2( Me) CH2CH2- pi perazin- | -yl,
4- HOCH2- pi peridin-1-yl, 4-hydroxy-4-nethyl -piperidin-
WO 2008403385B- car boxam do- pi peridin- | -yl, PCT/US2007/078185
4- nor phol i no-pi peridin- | -yl, pyrrolidin- |-yl,
3- hydr oxy-3-net hyl -pyrrolidin-I-yl, and
pyrrolidin-2-yl. [00100] In certain enbodinents, R4 is
Inchnsiernfbodimdnyd R@ge rhow@ptficomaydrygensandshéthyit dal céraiier

"ﬂ%ﬂﬁ%ﬂ“ g{l onal substituted | ower al koxy, cyano,
Eh rdE)%:%? In certain enbodinents, R4 is
[Oﬁﬂ%ﬁen fr]ﬂ%ﬁéﬁﬁreﬁﬂ)%ﬁrméh&t R‘?J‘é'ch&(seﬁlfﬂﬁﬁ h&d%gé?l lcl\@i"%[ I%/l and

optionally substituted | ower al koxy; hal o,
IOWydatlb)dysubsttnutcé mtithi angroeprblogemEntsgptiRdalissubkiteed aﬂkcam

net trifluoronet di.flu nmet hoxy,
ORI PSR o PR O TERA Y | Lor 0. 1
[00E03)ai n em@ﬂmﬁ%ﬁtb%dm%tg R, MBIAYen frdn®BY@dten dhdaswEadiRyl.

embodi nents, R22 is chosen from hydrogen and | ower
Ingeigin errlb?)dmnm @84 038887 ftROThyEegay NeHe1.88d ethyl.chyqespin
erﬁlebm%hmelg{e rﬁnm is CrIPSS%I f%onqr}ﬁ)&%gfg yEylgﬁg zglrnr]l & 88%621]‘[8\/ tRﬁ6 is
mél@ylt ai n enbodi nents, R16 is chosen from hydr ogen,

| ower al kyl, and Iovver al kyl substituted with a grou

[0 en f riBiseipnicabatinensy Bt ischows %ﬂmby&rogenoagﬁulewaq aligyl.
t
B AR 0y BT st oo
entydiigen Runds Hydveenal kyI In certain enbodi nents, R16

' hosen, from nmet hyl ,. et hyl n certain
[00F i rren‘t\{s‘“‘o Pﬁavegq%g Arisie Ang %Wlﬁ%teﬁﬁﬂy i fycomppunds
of Rk hdia: enbodi ments, R16 is nethyl. [00104] In

certain enbodi mrents, R21 is chosen from hydrogen and

| ower al kyl. In certai n e dw R21 is chosen

from hydrogen and nmethyl. In ceftain Nehbodi nments, R21

i s hydrogen. [00105] Also provided is |at | east one

chem cal )@ntlty chosen fromcg of Forgula 2:

AL/ A\rBH'

(Ra)1-2 (Formula 2)

and pharmaceutically acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein R4, Ri6, R22, Ry,
A, L, and G are as described for compounds of Formula 1 or as defined
in any one of the preceding embodiments, and wherein

Rsis chosen from hydrogen, hydroxy, lower alkyl, sulfonyl, optionally
substituted amino, lower alkoxy, lower alkyl substituted with one or
more halo, lower alkoxy substituted with one or more halo, lower alkyl
substituted with hydroxy, optionally substituted heterocycloalkyl, and
optionally substituted heteroaryl; and
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RS H\ N\ \ NRls OR22 (R4)1-2 (Fornmula 2) and
phar maceutical ly acceptable salts, solvates, chel ates,
W@098083881 ent conpl exes, prodrugs, and m xt urBGI/US2007/078185
t hereof, wherein R4, R16, R22, R21, A L, and G are
as described for conpounds of Formula 1 or as defined
in any one of the precedi ng enbodi nents, and wherein
R5 LXi&&msanﬁ&mdﬁnmdeOgen hydr oxy, |ower al kyl,
onyl , opti.onally. Jtuted am no, |ower al koxy,
[Oﬁﬁ&ér al Ky Fe§ﬂ8§F¢PQF%H“ K he or nore halo, |ower
081y SUBSERAN LR ORCis )y, more hal o, 1ower alkyl
Sstituted with hydroxy, optionally substituted
[0AEASdr ocyd]n@ai“cklylembadnmen@qgﬂs analosgn safdtydtagemdptionally

PSR ST OSER  IARER L OR3P o
h;@[@g@ﬂl Jfﬁfd)hﬁly bk Stufeld pl}gd-lﬂq)[il}@ 7iko- bfbp?? hhdkdh-BUtP0 dh R4S,

Xis [001I08] In certain enbodi ments, R5 is chosen
ﬂﬁWEWmﬁVdﬁbgeﬁWbeWlonalIy substi t ut ed plperldlnyl
Iomer r hosen
[0? I:IW hyd? dA g}{ow%erc)itlls %tﬁlaﬁ% )?n% (Slbentuc%l CPP éf crl)lf)%eélrflro&n cminpounds
ofif@mpradyl, and tert-butyl. In certain enbodlnents
R5 is tert-butyl. [00109] Alsg provided is at |east

one chem cal entity chosen mconmpounds of Formul a
3: Y1 Y. ' 2N L/Y3(‘§zH RT\lYO RS H
L
[
/v
d X

(Formula 3)
and pharmaceutically acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein R4, Ri6, R22, Ry,
L, and G are as described for compounds of Formula 1 or as defined in
any one of the preceding embodiments, X and Rs are as described for
compounds of Formula 2 or as defined in any one of the
preceding embodiments, and wherein
Y1, Y2, and Y3 are independently chosen from N and CH, provided that one of
Y1, Yy, and Yz is N.
[00110] In certain embodiments, Y; is N and Y, and Y; are CH. In certain
embodiments, Y, is N and Y, and Y5 are CH. In certain embodiments, Y3 is N and Y,
and Y are CH.

[00111] Also provided is at least one chemical entity chosen from compounds
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\ YN\ 16 OA R2 tlIl" (R4)1-2 (Formula 3) and

phar maceutical ly acceptable salts, solvates, chel ates,
W@098083881 ent conpl exes, prodrugs, and m xt urBGI/US2007/078185

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

descri bed for conpounds of Fornmula 1 or as defined in

any one of the preceding enbodi nents, X and R5 are as
ofdesmniabled for conmpounds of Formula 2 or as defined in

any one of the precedi ng enbodi nents, and wherein Y1,

Y2, and Y3 are independent;é?gﬁbsgn fromN and CH,

provided that one of Y1, Y& and N3 is N. [00110] In
certain enbodi nents, Y1 L and and Y3 are CH. In
certain enbodi nents, Y2 i N and Iyl and Y3 are CH. In

Y1l are CH.
em cal entity

certain enbodi nents, Y3 is
[00111] Al'so provided is at |east one
chosen from conpounds 29 WO 2008/ 033857
078185 of Fornmul aR&x_Y2 D | Y3 NH

RS X %) 1- 2 FFor nul a 4)
and pharmacelJtically acceptable salts, sollvates,
chel a and
m xt ur RN _L, and G
are as descri bed||f or compounds’|of dReas
defined in
O
(Ra)1-2
(Formula 4)

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

complexes, prodrugs, and mixtures thereof, wherein Ry, Ri6, R22, Ry,
L, and G are as described for compounds of Formula 1 or as defined in
any one of the preceding embodiments, X and Rs are as described for
compounds of Formula 2 or as defined in any one of the
preceding embodiments, and Y, Y,, and Y; are as described for
compounds of Formula 3 or as defined in any one of the
preceding embodiments.

[00112] Also provided is at least one chemical entity chosen from compounds

of Formula 5:
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any one of the preceding enbodi nents, X and R5 are as

described for conpounds of Fornula 2 or as defined in
w@eoesossssof the precedi ng enbodi nents, and Y1, PARUS2AT078185

Y3 are as described for conmpounds of Fornula 3 or as

defined in any one of the preceding enbodinents.

[00112] Also provided is at |east one chem cal entity
chosen from conpounds 5: 30 WO 2008/ 033857
PCT/ US2007/ 078185 Gm CX|RR1 O R5 H16 Y N ~
NROA R2 tll" (RA)1-2 %1§)rrru a 5) and
phar maceutical ly acceptabl e ol vat es, chel ates,

non- coval ent conpl exes, prodrugs, a m Xt ures
thereof, wherein R4, R16, R22, R21, (L, and G are as

descri bedq_for conpounds of Ry, r as_defined in
any F% he precedi ng enbodi R5 are as
dﬁsc be conmpounds of Fornmul a 2 or|as defined in
an§7 ne of [{he pregedl ng enbodi ngnt s, wherein Z

is c r sNghosen from
hydr oge i onal | ower alRwyl .

[00113] In cert|pi n enbfdi nent O In certain
enbodi nents, Zlpis S i inments, Z is
NR1O. In certain enbodi R10 i s chosen from

hydrogen and | ower al kyl. InRrgertain enbodi nen
is chosen from hydrogen and nethyl. [00114] t(]idc{mR}aS)

pr oVindgaiSacalitidaBd StceP®1CARKI 6 Blate@ihelayesC RSV afdn®m
compot ndscongglexig rpr{gclir?lgses and mixtures thereof, wherein R4, Ri6, R22, Ray,
L, and G are as described for compounds of Formula 1 or as defined in
any one of the preceding embodiments, X and Rs are as described for
compounds of Formula 2 or as defined in any one of the
preceding embodiments, and wherein
7 is chosen from O, S, and NR o, and
R 1s chosen from hydrogen and optionally substituted lower alkyl.
[00113] In certain embodiments, Z; is O. In certain embodiments, Z; is S. In
certain embodiments, 7 is NR;g. In certain embodiments, R;q is chosen from
hydrogen and lower alkyl. In certain embodiments, Rjo is chosen from hydrogen and
methyl.

[00114] Also provided is at least one chemical entity chosen from compounds

of Formula 6:
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31 WD 2008/ 033857 PCT/ US2007/078185 G Z, NN HR5

)y XRR1L OH N~\ NR16 O\/ R2 (R4)1-2 (Formula
wW@008asassphar maceuti cally acceptable salts, sSoPUHUS207/078185

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

m xtures thereof, wherein R4, R16, R22, R21, L, and G

are as described for conpounds of Fornula 1 or as

defined in any one of t hng enbodi ments, X
and R5 are as descriqu/P§F%7Eonp unds of Fornula 2 or
as defined in any onezof th& precddi ng enbodi nents,
and Z1 is as described for co n of Formula 5 or

as defined in any one of the precedinéHenbodinents.
[00115] Also provided is at | east onefchem cal entity

=

&hQsen fixQqm conpounds of Formkla 7: 22 G N NH
X pgrul a 7)

and phar mac so| vat es,

chel af_es and

m xt u 32 WO
2008/ 033857 PCTAUS2007/197818 &as

(Ra1-2 (Formula 6)
and pharmaceutically acceptable salts, solvates, chelates, non-covalent

complexes, prodrugs, and mixtures thereof, wherein R4, Ri6, R22, Ry,

L, and G are as described for compounds of Formula 1 or as defined in

any one of the preceding embodiments, X and Rs are as described for

compounds of Formula 2 or as defined in any one of the

preceding embodiments, and Z,; is as described for compounds of

Formula 5 or as defined in any one of the preceding embodiments.
[00115] Also provided is at least one chemical entity chosen from compounds

of Formula 7:

///b~\\42“‘22

< LA

NH

(Formula 7)
and pharmaceutically acceptable salts, solvates, chelates, non-covalent

complexes, prodrugs, and mixtures thereof, wherein R4, Ri6, R22, Ry,
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any one of the preceding enbodi nents, X and R5 are as
described for conpounds of Fornula 2 or as defined in
w@eoesossssof the precedi ng enbodi nents, and wheP&i/nS2082078185
is chosen fromO, S, and NR11l; and R11 is chosen from
hydrogen and optionally substituted | ower alkyl.
[00116] In certain enbodinents, Z2 is O 1In certain
enbodi ment,sind ZRarke ais Sesclibed foe cd@mpourelytod dormeuit 9 ,or 42 deféned in
NR11. In certain _enbodinents, R11 is, chosen frqom .
hydr ogen HHAPDF GhEN PAFIEFINg © RTINS Hirahescribed for
|S_chosen. o A aySlIRaallang: ok in LIURLTF 0l SO
provided is at | east one chem cal entity chosen from
conpoundspregdifgommddaménts, 2ZBd MHeRBn r ; : 11 : L9%94 6 R22

(R4)1-2 (Fornul a8 pharmaceuti cal |y acceptabl e
sal tL¥§ @WB?%@}OC%6¥§3®%E’ﬂﬁh-covalent conpl exes,
pr odg 49$choad@ifrBinXtydfden bheb n,au}é\/blﬂrsahfﬂeﬁ%we%ﬁ 1. R22,
R21, L, and G argugg descr?ﬁid or conpounds o¥ '
[0pbtatul a 1Ingertais egbbiimeants, d- i@y loerstagt embedipeaisoftiing. In
enbodi.nent s angd,R5 ;are_.as describedofor ,conpounds
o FIRRRE s o T Ry s SPERGIE 5 sSTERYE ng
hyelrdped iafi® Mveer alkiytl Bettsinasnibastéith®d; fsahosmnpat hgdrogén and
Formula 7 or as defined in any one of the preceding

diments. [00118] In certain enbodi nents, the

m
ound : [ : : /
BB 20050 PR % by iy SO o R AR B
of-Hoetbhlal8: 6- oxo- 5- (t hi azol - 2-yl am no)- 1,6
di hydro-pyridin-3-yl| -phenylfl\;benzanide;
4-tert-Butyl -N { 2-nﬁbp&r>8~i[ Z;
1- met hyl - 5- (oxazol - 2- y¥am ngj - 6- oxo- 1, 6-
di hydr o- pyri di n-3-yl ]~-pheny\ } nzam de;
4-tert-Butyl -N- { 2-nethyl-3- N NH
- met hyl - 5- (5- et hyl -t hi azol - 2-yl am no) - 6- oxo-
1, 6-di hydro-pyridin-3-yll -phenyl } -benzam de;

Isrert Bty - N { 2- met hyl - 3-Raik_- . ret hyl -
IHp yl am no) - 6-
§
N
Rie
O /\/
(Ra)1-2 (Formula 8)

and pharmaceutically acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein R4, Ri6, R22, Ry,
L, and G are as described for compounds of Formula 1 or as defined in
any one of the preceding embodiments, X and Rs are as described for
compounds of Formula 2 or as defined in any one of the
preceding embodiments, and Z, is as described for compounds of
Formula 7 or as defined in any one of the preceding embodiments.

[00118] In certain embodiments, the compound of Formula 1 is chosen from
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oxo- 1, 6-di hydro-pyridin-3-yll -phenyl } -benzam de;
4-tert-Butyl -N- {

w@2(40808Bstycl opr opyl - 1H pyr azol - 3-yl am no) - 1- n_€T1y52067/078185
xo- 1, 6-di hydro-pyridin-3-yl] -2-nethyl-phenyl }
-benzam de; 4-tert-Butyl-N { 2-nmethyl-3- [I
- met hyl - 5- (5- net hyl -i sot hi azol - 3-yl am no) -6 oxo-
1, 6-4ichtyButgt-Py{a-thiethyB3y[ll imetipylenyto-F-(thlivenokz Ayl adb@ino)- 1,6-

4,5, 6, 7- Tei r ahydr.o- b b t h o oar Bosal .
{3-[5-(5- deﬁxﬁﬁpéps%%ﬁ P S hety | boRaengs, 2 carboxyl i c acl

E;PIV% %P%uyr 1K %@%I 3 [ﬁ"%ﬁé?y%} 5650%90112 -G Y Y &o-1,6-

4 tert- BLdlbj/drhl-py{ldm-hEl]WEHﬁ} b@nzamlde

oxo- LR i R e A PR Y- R g damiae-6-oxo-

4-tert-But EIJdﬂNdro{ )zlldfﬁl?)hﬂ] pﬁ’%sny[} benzamlde
1- met hyl - 6- ox0- 5- (pyri dazi n- | am no

di hyate@tﬁwl -H - meghy] 3= [g;hn@qﬂyyl - (5- ety ﬂﬁ{cpyrazol 3-ylamino)-6-
4-tert- But
3-[5-(1, 50- | rfetdll]}%‘/ldyolwrﬁ%}rrlg’zyli p%enﬂ} benza]jmdf nmet hyl - 6- ox

0- U-GrdBlylNOf3- (5d¢yaio?pry;i3a 1f12pyfe;1d1L)3Ly1m’ﬁﬁmy41 thethyl-6-oxo-
-benzam de; 4-tert-

-3-
1- et hy| - bogihyden- pmﬂrmﬁr}d] %matwlameﬁﬂ)){ bfn@ngide
di hyéﬁ'fe?tBﬁ%(& gI'N{E %eéﬂyl 3- [ﬁ)rﬁ%ﬁfyl 5} (5- B@ﬁ%fﬁﬁ'oﬁﬁeazol 3-ylamino)-6-

4-tert
3-[5- (5- ottt buityldrdplpdin Szl pBelel}ahRmar)ndb- met hyI 6- 0X

ben‘&gﬁld/dﬁgtgaﬁlgd Yhanss @PPkéne{g ngﬁ@fiﬁgﬂ gieﬂ{y

1- et hyl - Bz %Ebp's}r ﬁﬁyﬂy%om?yia\ihﬁm m%etﬁyl% oxo-1,6-dihydro-
di hydr o- pyri di n- benzam d

4-tert- BLnyyidm\B(yE] lfmeﬂwﬂﬂpﬁéf(ﬂ} nmtdwl 5- (6 mor phol i nopy
ridagzin

6- orcbrett ol AORPEbw T aithme by amsity bishag-dadamino)-6-
N-(2- Met hyllo= B6(dihy@l§‘d BytlidiR-3( A1 pRéRMobémamide dazi n-3-yl a

m no) - 6- oxo-

di h WFWan{%WIh)\/bﬁdhym)thﬁd BoR-7- -(P)éftdﬁamyiﬂs’@ﬁém)ol 6-

o] S0 3,58 COURN I 0001 055557

( 2- metdiyButgt-N1 7B t1y5 dﬁnetl(l}ﬁ 1H ﬁylﬁmuwwanmﬁﬁazmemyl 6-0xo0-
-yl )pyridazin 3-yla

1, 6- di hydh 615%’@69 Hy@W)Béh%ﬂWWéWE%} thenzamide;
N- (2 et ﬁx\ééyr fzr f%lm@?ltyhgl[l FdiRy1 (6t M5 Y RhRET- 33 fhikio Y4 kP

yridazin

6- oxo-1, Gdlﬂydwqu@mr?p giliph8ayt}-ppivemids;- 4, 5, 6, 7-
4t Ry AR bl TE R A HA By sl Gy
m no) - 1- n?SJaYHydﬁ) -pyridin-3-yl]-2-methyl-phenyl }-benzamide;
4-tert-Butyl-N-{2-methyl-3-[ 1-methyl-6-ox0-5-(pyrazin-2-ylamino)-1,6-
dihydro-pyridin-3-yl]-phenyl }-benzamide;
4-tert-Butyl-N-(2-methyl-3-(1-methyl-5-(6-morpholinopyridazin-3-ylamino)-
6-0x0-1,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(2-Methyl-3-(1-methyl-5-(6-morpholinopyridazin-3-ylamino)-6-oxo-1,6-
dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydrobenzo[b]thiophene-2-

carboxamide;
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0x0- 1, 6-di hydropyri di n-3-yl)-2-nmet hyl phenyl ) benzam de;
N- (2- Met hyl - 3- (1- et hyl - 6- oxo-5- (pyri m di n-4-yl am no) -

W@ 2@sa33sydr opyri di n PCT/US2007/078185
3-yl)phenyl)-4,5,6, 7-t et rahydr obenzo[ b] t hi ophene- 2- car
boxam de;
4-tert-Butyl - N (2-net hyl - 3- (5-(6-nor phol i nopyri dazi n-3
- y| afvtemoButht- Nx(d—rilctﬂiyl—?)—(l—methyl 5-(6-(4-methylpiperazin-1-yl)pyridazin-

di hyd di | ) pheny ; .
4tort- Bt '% 'mrip Ao hordi J?&G?%Yfr%wrg-y}l?@bﬁw%ﬁmﬁn-
1 yl P)JRY eréjtﬁfl' 5](13me ﬁ/@g‘(@@l n@et gl erazin-1- yl)pyndazm 3-ylamino)-

di hydr opyri di n- heny nzam
4 tert Bui-yko- M@hy@btwi@@é(ﬂ)pﬂremﬂyﬂ 55&15 met hyl -4, 5, 6
, 7 tetrahydrothiazol . .
[5, 4- c] pyFIyAr Oi’eg}?oa{ﬁlﬂi’f8?heéle§i%aﬂio’@n8?%ydr opyri di n-

3- Yl J-pheByiy)-te Z@%qalmet lamino)pyridazin-3-ylamino)-1-methyl-6-
N- 2|\/|ethydIy3(1 5y Zpy poI?noZoxoet yl)

t h| azol - 4oxpt bﬁdﬁgﬁropyrldm 3- yl) 2 methylphenyl)benzamlde

A T LA A —

I4 t ﬁrt Bluj yl)pﬂ‘én&B 4(56 O&ctﬁré}rthﬂ)é@zqm]tmephsﬂbmecalb@ahb@w
thl azo

1 et kit B@LYbﬁfo(Ameﬂlmh it GppEphalinoryridayingd-pla ) ghexsy il 6-
) benzam dg Y

4-tert - But derﬂz}fméh?g &)fhergl)bf:%zﬁﬁld% (rmor phol i ne-4-carb
ony| 4-tett-Bmyt-No(2-idethyl-3-(5-(6-(4-methylpiperazin- 1-yl)pyridazin-3-

I)’/rleta hmy:’]ggl MU g—ﬁl o ]gé?hhydropyngly g—yﬁg relngj/ )Eén%églllc;e_; 2

1-( M-B@&Eﬁ{égr R- ((211119{%&1“3/ 1Ak BeG Mt P-4, 4.695-6, 7- t et rahy

dr obenzo [ D]
t hi opheneteRahydrdsirzetdfo)-plperiging2-laosio) 10-@xd il Joydhwipypyiralin-

in-3-
H pyr azo%nY@P%QVB%WFTHepeH di ne- 3- car boxani de;
4- 1 emi(zﬁmétum-j\la( Breft3t-6 32 (3-nhotEh QMYP2-BREd N1 B do] CAYIRMIMG)-

[)-1-meth

pyrazol - 9¥<aﬂn6rfb)1¥@0mdﬂ§rl3 bl t4.6-¢fl-hy dr opyri di n- 3
vl - 2-
4yt Zart Bnt?{r%ﬁf?@% %Oé%?@ nleéécparr%%xalmld%er azin-1-yl)pyr

i daz4- fkrt3BlyﬂyBN'l-Q30()S (5 (4 hydroxyplpendme 1- carbonyl)thlazol 2-ylamino)-
met hyl - 6- oxo- 1 dropyridin-3-yl)-2-nethyl phenyl)hb

T o g oot S SBE Pyt L Somr by Hhus bendartide;
4 t eﬁg terBBl —NN'3((%—(I(151s(§p§ Oéy‘f—fe%ﬁ}lﬁ%r@@drﬂonyl) 1H-pyrrol-3-

rld Zin-3

6 0X0- 1 Gyldnhlyouﬂapg/thyleﬁ nx@H yo-Jih Rdropyridph Bhéngd ) benzam d
e, N-(Bo‘é %16 Qpy! pi perazi n- |
-yl) pyri %tlh Pé‘glv’l); ﬁ%ﬁ) g% met hyl - 6- oxo-
1, 6- di hXAHRRAL [ thetn e 3.k)- n%tmtsttwspmw}a}ly&m%&of’b]t etra
hydr obenzo[’b] thi ophene-2-car boxam d
thlophene -2- carboxamldo)phenyl) -2-oxo0- 1 2 -dihydropyridin-3-
ylamino)-1H-pyrazole-5-carbonyl)piperidine-3-carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-hydroxypiperidine- 1 -carbonyl)-1-methyl- 1H-
pyrazol-3-ylamino)-1-methyl-6-oxo-1,6-dihydropyridin-3-yl)-2-
methylphenyl)benzamide;
4-tert-Butyl-N-(3-(5-(6-(4-isopropylpiperazin-1-yl)pyridazin-3-ylamino)-1-
methyl-6-oxo0-1,6-dihydropyridin-3-yl)-2-methylphenyl)benzamide;
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4-tert-Butyl-N(3-
15-[ 5- ( 3- hydr oxy- 3- net hyl - pyrrol i di ne-
WO 208/08886%1 ) - t hi azol - PCT/US2007/078185
2-yl am no] - 1- net hyl - 6- oxo- 1, 6-di hydr o- pyri di n-3-yl } - 2-
met hyl - phenyl) - benzam de; 2-15-
[3-(4-tert-Butyl -benzoyl am no) - 2- net hyl - phenyl ]
- 1- ribtelny Butgt-BIXG- (B- (B-(4 eittiyel perapiyts li- gl pyridayih &ylamigo)- 1-methyl-

;rt ? I(;_\?tz OlBLeﬁ 91{00 %6?c§ﬁyl | ]%9}%?' %lyq?E—Jethy%henyl)benzamlde

R

- phenyl)E @@dwgimpd'sdm 3-yD)-2-methylphenyl)-4,5,6,7-tetrahydrobenzo[b]
4,5,6,7-T tr dioﬂgenzohb]thiophene-2-carboxy|ic acid
{3-[5- (5"

H gyar %Z@But%t NL@rr{ yg)ﬁlhya%Mﬂs nﬁeﬂgmpy&o@dlﬂé hydrmpytthidbol-
n- 3- - ami

4,5, 6, 7- T?evlraaherorrl@éxylréf%]otlhwﬁhérvepmdelaﬂbék%m@hﬂc| d
{3-[5- (5p%§nnl?ben 1cti . -

H pyr azol ¥ n} ~1- nethyl 6- oxo-1, 6-di hydro-pyrid

n- 3-2-y% 13 (&tdﬂﬁBhtyl bahepMnito)-Riete]-pherdygr {-nBtiyy2-dNo-1,2-

13- [5- 7-di hydro-4H pyrazolo [5,1-c] [ 1,
OX azin- 2- cyh ﬁ&qdln 3-ylamino }-thiazole-5-carboxylic acid methylamide;

i 2 n%stp% ]F’@tﬁﬁNQ ﬁ“%g‘n%?r{ﬂ%ﬁj erta’%}’% Ynogghoine-4-

2- met hyl -&sbdnyl)-1H-pyrazol-3-ylamino]-6-oxo-1,6- dlhydro pyr1d1n 3-yl}-

1- et hyl 5- (5-.pyrrolidin-2- yI-IFprrazo
3- ylam'ndgleﬂg’ﬁg'b &% pyridin-3-yl] -phenyl }

- bemz@@]?d?etrah%dro benzo[b]thloghene -2- carboxyhc acid {3-[5- ﬁS amino-1-
4,5, 6,7-Tet rahydr o- benzo[ b] t hi ophene- 2- carboxyl'i ¢ aci d

(3-{5- [ 6-rhdthgl Hﬁ{PYmZpbB akalrmnd)-yh)eﬂp&ﬂ@a)zl o-dhydrapimidin-3-
- 1- net hyl - 6-0x0:- 1, 6-di hydr.o- ridin-3-

2 ot hy A BRaRT R YR PY )

5,456 7T”Eétfa%g&1@f&n%{lb¥tﬁ{o?héﬂ&@@ﬁﬁBﬁyh% Ry Popylsgmmeld

4,

[ 3- (5 {6 [4- (2 hydrox yl) pera2|n 1-vyl

- pyr i dazimetByly | Bipyragolk3-ylanyae himeghydogrxo-1,6-dihydro-pyridin-3-
1, 6-

, 6-di hyd [ nmet hyl - phenyl ] -anlde 36
w0 2008] ol ¥R side T enY P ery b yl -
[ 3- (btetEButyANC £3- [Bj(ﬂ 'D&ﬂl‘y&ﬁoh&jﬂ yRizpR[ B L1 4|]07y<iz]n 2-ylamino)-

-pyrlda2|n 3 ylam %
- 1- net hyl -ele&bz/érﬁpxe ]d Wiyder-pyidigidnd B2 ynetbd-nheryA - phe

nyl] - b 4-tert-Butyl-N {
3-[5-(6- agé%ﬁhﬂan1no pyri dazi n- 3-yl am no) - 1- net hyl -
X0- 4]:teﬁ5t-Eut|nyF - thiytdB+i4 3ngth{l-6-@xavdi(brplyrrphidinya-yl} 1 H- pyrazol—

- n
benzar d3eylam1no) 1,6-dihydro-pyridin-3-yl]-phenyl }-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid (3-{5-[6-(4-ethyl-
piperazin-1-yl)-pyridazin-3-ylamino]- 1-methyl-6-oxo-1,6-dihydro-

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

hydroxy-ethyl)-piperazin-1-yl]-pyridazin-3-ylamino }-1-methyl-6-oxo-
1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-amide;
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4,5, 6, 7- Tet rahydr o- benzo[ b] t hi ophene- 2- car boxylic acid
{3-[5-(6
WQ@le@Blgdsani no- pyri dazi n- 3-yl anmi no) - 1- met hyl - 6- BRDUS2067/0I78185

i hydro- pyridin-3-yl] -2-nethyl-phenyl } -am de;
N-(3-(5-(6-(4-isopropyl pi perazin-1-yl)pyridazin-3-ylam
i no) - 1- net hyl - 6- oxo
1, G-Qtdnyﬂﬁtgpw 3diSAHG3My (2} hyRlrovat dilyy] phieydz)n- ByB; phri@atiet a
hydr o- 4H hept a[ t hi ophene- 2- car bgxanj de;
5,6,7,8- Tﬁé@% $&r Plf %WparfgEﬁaﬁr@mxﬂ%gefﬁg-@wﬂ%wﬂ-
l'ic aci d §Rz4midkb- (4
et hyl - pi perazi n-1-yl ) - pyri dazi n- 3-yl am no]

- 1- rfetenty But§l-dix 33-[15- @dldihlyyidnmo pytidadim3-3laphing)- 1 -methyl-6-oxo-

- 2- et hyl

2 e D R R e LR v Y SR | ¢ aci o

{2- es BY/' Téira[h%rdro benzo[b]th1 Iphene -2- carboxyhc acid {3-[5- ﬁ
msthy 5-(6-norpholin-4 fyr dazi n- 3-yl am no) -

6- 0x0- 1, ehethyllam%pmdamr}rmnynq) plegny6-gxo- apridiedro-

N-(3(5(6 4- 1P razin-

-yl) pyr lp&’él(zdl ng Ay o)phi%'rrgeﬁ “[e
T
4-tert- éu][ 91 lhﬁdrqp);’gdm Epf gl@thpllphenyl) 5,6,7,8-tetrahydro-4H-

1- net hyl & pyrlda2|n
3-yl ani no':)%' %ﬁo*i@fb?ﬁg‘ip%@%y%%%%%%ﬁ‘ §Fh-3-yI] -phenyl }
ber&é,ﬁ]&sfﬁ:trahydro 4H-cyclohepta[b]thiophene-2-carboxylic acid (3 {5-[6-(4-

getr Z;It nb|uf} l¥y1 plpera21rr1T?t I?}/pyngda(zgﬁ g‘re I'I%no]isl gnethyq -0X0- Pg P

yl) net hyI alﬂ}ycfrb )%Zﬁﬂﬁi—ﬁylgl—ﬁﬁkﬁﬁll—pﬁelﬁﬂ()oarﬁld@ di hydropyri di
n- 3- yl)phenyl ) benzani de;
4, 5,43 ,B; /T Ettraahgr lenbelbtblopherie- Hpirboeyl2-acal Porgthiyk 3déi d

o AR OB TE Y DR A i 051
ai o il A g@ﬁiﬂ‘@ﬁﬂﬂanﬂb@nw ] -ami de;

-tert-pbu

[(| SO BOPpYd-(dred- ﬂr%wthwplmnw ryDpyidpgazylagino)-1-methyl-

R e e S

7, 8- T adylibpta] Blthioylidne leairedahiilid;ophene- 2- car boxy

|
5, 6,
| 'yf]f %@ﬁvéb& R B Oy 2 HoPRUAND BG4y meimyl-pyridazin
Dert o oo M R BY bR 81 -t drd iR 1Y DR blnzaiTadle:

[ 64- (eﬁt-llnyyilFNa(y-qmtbﬁrj cli- meﬂnyyﬁ)(épw mdmgflpnpeSazylh am no]j
met hyl
nme

t hyl Ylgﬁf‘éﬁ)ﬁ I)leg IP ! I(gjxlonl g dy hydropyndm 3-

yl)phenyl)benzamlde

0
4
5-

-1
-2-

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

4-tert-Butyl-N-[3-(5-{ 6-[(isopropyl-methyl-amino)-methyl]-pyridazin-3-
ylamino }-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-

benzamide;
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4,5, 6, 7- Tet rahydr o- benzo[ b] t hi ophene- 2- car boxylic acid
(3-{5-[6-(4-hydroxy-

WQREeH0ssh- 1- yl ) - pyri dazi n- 3-yl am no] PCT/US2007/078185
- 1- et hyl - 6- oxo- 1, 6-di hydro- pyridin-3-yl }
- 2- et hyl - phenyl ) - am de;
5,6,7,8-Tetrahydro-4H cycl ohept a[ b] t hi ophene- 2- car boxy
lic B6i7M- Télm{h@dﬂo&l{«éyclohepta[b]thlophene 2- carboxyhc acid [3-(5-{6-[4-

hydr oxy- p eridin-1- in-3-y
- 1- net hyI S&Qﬁ‘yleﬂ@’l}/azpﬁ%}a ijﬁ rHy&FiﬁZI@-% ylal}llno} I-methyl-6-

- 2- et hyl s.phepvi) d%'hfl?d 3-yl)-2-methyl-phenyl]-amid
5,6,7, 8- Tetrah dro 4 /Cl épf%ﬁb H%Fg% Sﬁ%‘ﬁ car boxy

lic ébtnridBl{ltSI N5(3(£§f[6 (4- hydroxy piperidin-1-yl)-pyridazin-3-ylamino]-1-

f"h%'ﬂg' AR %538'32% Shgarky %Pnoiﬁb' ﬁﬁe}wl éﬁ%@y@)"ﬁéﬂzgﬂde;
?25 aﬁ% E 7F%tfa%9&1@f&n9ﬁlb¥tﬁ{o?héﬂ&p@ﬂﬁBﬁyh% derf Bopsyio-@-1Rekdky-
et hy

net hyl - 5- I[lBeI(dalnﬁeStlhwﬂ%lme? algimingl- théerQXDpWﬁdB’zlrm

oheny ) e SB E R R AR ™

5- [ 65,625 Mﬁf&y&m%myc}lbh@yd[b}ﬂlﬁbplﬁbﬁ 2}‘&:@8@@@]: acid (3-{5-[6-(4-
-1-nmet hyl - 6-o0x0-1, 6-di hydro-pyridin-3-yl }
- 2- met hy | hygFEm: ynlperﬁhﬁiaﬂil B azm% 2lam:}mﬂy1 mgthyi-6gax0-1,6-

[ 6- (4- et i v z yl am no]

Lo oo 1. DrRyRRERLL DN Kol by Az

- pheng [7)8-Betpihpéuor 4l ydeydptd) Bhiziaphahe; 2-carboxylic acid {3-[5-(6-

45,67 TeL T alyr o- benzol UL ophene 2 6ar Bory L et ¢

hydr Oxyﬁeﬁﬁﬁahn Qlyﬂei h{é&ﬁ}i %hé’dyl} R¥fdedazi n- 3-yl ani noj
nmet hyl - hydr 6- pyri di n- 3-yl

}
2 vk .yl qut@y@ﬂo)bmm[@ﬂ;hlophene -2- carboxyhc acid (2-methyl-3-{1-

4,5,6, 7-Tet th

[3-(5-{6- l'relle_lil%zé/ égéh ﬂgr? I[[.?gdefaziﬂo %t}lﬁl) %?rrlngz]u}/ B y?an%%lo]d6
d 1 ridi 1, 6

e e

m de
4- t et-tersiuty]-NaS3¢ - E/6{(2 -hydroxy-ethoxy)-pyridazin- 3 ylammo] I-methyl-

5-[6-(4- | dj 3r
o1 e o © TR PR SR SR s b R

- 2- met(D3MethiIeNYS-] 6- (@ﬁféﬂi}iﬂﬂpiiﬁrazﬁﬁlw I%@ﬁl&ilﬂ:’aﬁﬁ5ﬂnno] 6-0x0-
PCT/ US2007/ 078185 4-t

6-[ 4- (2- c&@ﬁ&lygfqﬁw}d%ﬁ@é} &Q‘i‘?fﬁd) 4wplqer163nrf -ahbsnramide;
yla t

71 rﬂ 5‘@ 7 Tetra %dro begz%[lbil]thgphene 2r Ica Ib %10 a]csd (5 ﬂre?h(;‘l ohe
nyI ] - bel’(yzlamwi&lhyl p1per1d1n 1- yl) pyrldazm 3-ylamino]-1-methyl-6-oxo-

-Te dr o- he [ b] t hi ophene- 2- car boxy
I i c aC| d édﬂﬁyFPyPYrgl_L % gtilal Imenyl) aide’
L- e gty el H@&&[‘Y)@hfypﬁ@l{ Rbbet] craeidmt()s R[4 @a&hno-
n-3 ylam no] -6-oxo-1 dr o- pyridi
- phenyl ) -edylgptperazin-1-yl] pyndazm 3-ylamino}- 1 methyl 6 oxo-1,6-
dihydro-pyridin-3-yl)-2-methyl-phenyl]-amide;
4-tert-Butyl-N-(3-{5-[6-(4-hydroxymethyl-piperidin-1-yl)-pyridazin-3-
ylamino]-1-methyl-6-o0xo0-1,6-dihydro-pyridin-3-yl }-2-methyl-phenyl)-

benzamide;
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4-tert-Butyl-N[3-(5-{
6-[ (2- met hoxy- et hyl ) - met hyl - am no] - pyri dazi n- 3-

W@ b@ai0os885% PCT/US2007/078185
- 1- met hyl - 6- oxo- 1, 6- di hydr o- pyri di n- 3-yl ) - 2- net hyl - phe
nyl] - benzam de;

4,5, 6, 7- Tetrahydr o- benzo[ b] t hi ophene- 2-car boxylic acid
[ 3- (BtefEB{tgt-N2[3- (lﬁe{téh@n(esa.ylaﬁmamly})@mthjmﬂIﬁ]apmdamn B-

-yl] -pyridazi
methyl L6 saaeamf?é A B 6y S gty -
1-am de; penzam
4,5, 6, 7- Tet rahydro benzo[ b] t hi ophene- 2- car boxyl i c acid
{3- [56 (8-Tetrahydro-4H- cyclohepta[b]thlophene 2-carboxylic acid (2-methyl-3-

o S

5,6,7, T;qimﬁllay@r&b41%gmyh£ﬂ3§ﬁicﬁﬁbl 1Iupﬁaﬁ@ﬁﬁmaec ar boxy

lic acid [3-(5-{6-[4 anoethl perazi n- yl]
pyrd- tiiatthtyBNyBa(ﬁrI{ﬁo[é qretailyyl)- GlﬂﬁwgammOI Pyﬂdazm 3

1 6- di hyd idi h h

5.6, 7, 8. TALP IRy dr BERRE %iyo%ﬁ) R DR RS R by

| d Hedzdibid 6

clygl gCIro § a%n ng pyri dazi n- 3-yl am no) - 0x0-1

i R R gy iodi R b hophen e Ay iER L) - ke
(5 2t renr:; hsrﬁlétjh?x%}éflgﬂ@_%ﬁ@%)?@{)ggﬁxl1' ﬁ] §§111&iazm 3-ylamino}-1-
pl per azi nndthyl 6~op(y-rllﬁsialhydr03}yy1kiﬁﬁi5-lyb}2 methyl-phenyl]- amlde

a, 50%? §]7T ??%E n%iﬁﬁm?%&%&%r@%@% a&ﬁ@oﬁ% c acid

{2- met hyl cy@l‘oﬁ)ﬁ)}{yﬁlmmo -pyridazin-3-ylaming)-1- methyl 6-0x0-1,6-dihydro-
mor phol i n-"4-yl - pyri dazf n- 3-yl am no) - 6- oxo- 1, 6-di hydro-

pyri di n- 3pyyidjn-3- yﬂh%n;.cthy}l phenyil Hemide;

5, 6, 57 @%@T'Ft r%gé{ dr %;'518 epta(wﬁl%ogl[lekl)l]etf car oxylillc a01dc[§r(? ?%3/[4—

lic a

% (i |1 S ?Tg Itr grﬁw?ﬁﬁd mebqﬁ@era@z)m I Yl daRdt 3-9Rzd i A 131 YA iK1 ¥00x 0-

oxo 1, 6- d]I Wdryérwmchnﬁ Bé) yinyetbylabenyli-amideny| | - ani de;
e T R P Kt

| i ¢ acid c{yZ}oﬁiﬁIﬁ?}drmﬁo-ﬁ)yrldazm 3- ylammo) 1-methyl-6-oxo-1,6-dihydro-
1- met hyl - 5- (6-norp pyri dazi n- 3- yI am no
) - 6- OXO0- ED’“GhII:I?’TYI/]d:I’f GICEWIPB‘?WJB@%C]C phenyl } -ami de;

4-t
6 ((a%teé@nﬁe ¥,L9$La %Tl]ﬁ% gSCeattIIOXIy ic acid I%2 Imethr%l {] [p6 &4 rgeth
yl am no }plperazm I- yl) pyndazm 3- ylammo] -6-oxo0-1,6-dihydro- pyr1d1n 3 -yl}-

I
- 1- et hyl - di hydr o- pyri di n- 3- yI) 2- met hyl - phe
ylIl - btz daide

I
6.4 %7@&&@2&&%&@13%%9&%@ ahbbticorhenemasAhexy.-

n
5,
I acid

! morphohn 4- yl pyndazm 3-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-
phenyl }-amide;
5,6,7,8-Tetrahydro-4H-cyclohepta[b]thiophene-2-carboxylic acid [3-(5-{6-
[(isopropyl-methyl-amino)-methyl]-pyridazin-3-ylamino }- 1-methyl-6-
oxo0-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-amide;
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di met hyl am no- et hyl ) - met hyl - am no]
-pyridazin-3-ylamno } -1-nethyl-
W@2@R033856- di hydr o- pyri di n- 3-yl) - 2- met hyl - phenp¢T/U8200T€78185
; 4,5,6,7-Tetrahydro- benzo[ b] t hi ophene- 2- car boxylic
acid (3-{5-[6-(4-hydroxy-
4-nethy|-piperidin-1-y|)-pyridazin-3-y|an1no]
1- ne6.7 8- T@rahydrold H-cyd bimpeh bipiyphetie 2~ Sulydxylic acid {2-methyl-
2- et hyl - hen a ; 4-tert-Butyl -N(3- { .
5. [ 6- (4- Wb WIS rﬁg]trwphﬂiﬂpi-ry;ra?tﬁyllpmué%;ﬁrYlala%oa:%(zxo-
ylaminol rg- dﬂﬁhf&byrﬁhﬁ’goyl]lgﬁén‘i‘d}hé/rgfdg’ pyridin-3-yl}

- met hyl - benzam
4 ( Et-toyt- Bmgt Nyﬂ3-(én{i6ak§2~dli1k1€t{ly12mmm éryl)-Baethyl-amino]-pyridazin-3-
[ 5- (6-nor

bV i moy ~eigies o b RS g - AR A

- benzam dgipzafidbert - But yl - N- (2- nethyl

[6-(4- nDr hol i n peridin -yl

yrlfd@,ZISn @ra}lb’@\ﬁ@r%}é]cydeh@k&ib]thwah@ﬁ @PfrbOWFla@Ildr{-’J:ES}{b [(2-
} -phenyl
e T N e L B B e o LR
(2-met hyle- BX({ 5-6[-(ﬁhydro pyr1d1n 3- yl) -2- methyl phenyl]-amide;

(4- nor phol i |daZ|n 3-
Pk SESRRARIE AT AR SR AT

4-tert-B
[ 5- ?g nvgéﬁl |n-ﬁFéﬁ{py??J&gpﬁ?g?fﬂgﬁ¥ﬁ$fl%?hyl6OXO1ﬁ
0x0- 1, 6- diihydto-@ypgtini 3y -Bmethyl-phhrgilydmide: benzani de;
an(‘g ﬁ&(b%wﬁm\fo(ﬁh{%’] geﬁ (%1 hyadrrgx%/XX ln{e%hy?%llp%nihn 1 nﬁ pyrldaz%n 3-
pyri dazi nyl%nbfﬂo?mrﬁ&hyl% ewikﬁh%rhyp?«hempy ?1}012 Bieryphenyl)-

- phenyl -am de; 6-tert-Butyl
[ 5-(6- noﬂpha&nmwA yl - pyri dazi n- 3-yl am no) - 6

o 7- By ot B REhSY & Bl BE R ermbab P b RS

{ 2 et hyl lé}m{t@) 65)‘)(0 1,6- dlhydro ?yndm 3- yl] -phenyl }- benzamlde
norphol|n 4- rlda2|n am no) - 6- oxo-1, 6- dlhydro

P ot Buiyl-K-C e (- [6~c§11nnu|@ph<21@1 4 DOORi0S3H5 T
I[D gT/( gs‘:‘rg?pé{r%%]zzm %Sylalim j 6t 0 Sgli ﬁ d,é,h}g/dlrc‘gJl R%ngﬁtgj }’1} p%enyl)

0xo0- 1, 6- dmhyﬂﬁﬁbpyrldln 3 yl] -phenyl }
r o- benzani

5 tQ‘IP 6§qug¢rahb<ﬁr@ﬂaeﬁé@hthBhf@ FeaherpisaciHEpyethiatil als
oxo- 1, 6 IAPBR RISl bR Ry minoyg-oxe-1.6
4 4-Di nehhhﬁkbﬁ@ﬁdmmﬁpMHﬂﬁnﬂ5aﬁﬁ&nnrphol|nopyrlda2|n 3
o oI BNy S Hoar S Gy HRsty- BBl mino -6
oxo-1,6-dihydro-pyridin-3-yl]-phenyl }-benzamide;
Benzo[b]thiophene-2-carboxylic acid {2-methyl-3-[5-(6-morpholin-4-yl-
pyridazin-3-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-phenyl }-amide;
6-tert-Butyl-N-{2-methyl-3-[5-(6-morpholin-4-yl-pyridazin-3-ylamino)-6-
oxo-1,6-dihydro-pyridin-3-yl]-phenyl }-nicotinamide;
6,7-Dihydro-4H-thieno[3,2-c]pyran-2-carboxylic acid {2-methyl-3-[5-(6-
morpholin-4-yl-pyridazin-3-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-
phenyl }-amide;
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car boxam de;

éré)glgy-Bgty: -N.-(25 nmet hyl - 3- (1- net hyl -5-(6-rmrpé10/l isnop/y
WO 2 3385B- yl am no) - PCT/US2007/078185

6- 0x0- 1, 6-di hydr opyri di n- 3-yl ) phenyl ) benzam de; and

4-tert-Butyl-N(2-nmethyl-3-(5-(6-norpholinopyridazin-3

-yl am no) - 6- oxo-1, 6

]gli hyzuge?tpyuﬁyﬂNnEZﬁmyth)yphle{ﬁyB )r1hmp}z<ﬁni d@l pylﬁdhaigﬂlg]ylamn@e@s

or obtainin e hove u scri pe erein
will be %ﬁ?pg? é*#tydf%Pi’IFfB%'gfﬁ?Pg? g.nyr% PIZAMIGE: t he
art, 5 sk tEll £ NRrRGRINY S @g@gn&ogﬁﬁmﬂ@%a&ﬁ{. ylamino)-6-

exarrple in"the reaction schene and eovv,
and i n t hexa-éfeddrydespwidied3- yh)@ﬂlenyll)pi@ehmtamdle Schenme 1

ro2 RADTOEDS - RISy o0y Gode 2&1@%&%@%3% grigano)

HI\V Al L/ G ¢kl 1%6@11%&; RainB-@) pREBM)iSodhroBan R \
\R16 16 R 4 R22 5 107 N R [ 00120]

Referri ngcatbeDRéaiﬁﬁi,on Schene 1, Step 1, to a

5 ?eé’}dﬁ p é meth —? - o—n K tthéfll_FSp(%rmorpﬂolzl%opgrlfiazm—t3—ylammo)

I'nanh rner
6-0x0-1,6- dlhydropyndm 3-yD)phenyl)benzamide; and
4-tert-Butyl-N-(2-methyl-3-(5-(6-morpholinopyridazin-3-ylamino)-6-oxo-1,6-
dihydropyridin-3-yl)phenyl)benzamide.
[00119] Methods for obtaining the novel compounds described herein will be
apparent to those of ordinary skill in the art, suitable procedures being described, for
example, in the reaction scheme and examples below, and in the references cited

herein.

Reaction Scheme 1

Br Br
Ra1 / O Ras / O
Step 1 Step 2 _
NH N
Br ~ Br ~ SR
I:{22 I:{22
101 103
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such as DMF is added an excess (such as about 1.1
equi val ents) of a conpound of Fornula R16 -Q wherein
w@2008/038852avi ng group, such as hal o. The m xt uP€I/US2007/078185

stirred at roomtenperature under nitrogen for about

18 h. The product, a conpound of Fornula 103, is

i solated and optionally purified. [00121] Referring to
React i on S%hene 1G Step 2, to a solution ofAa_conpdéund

of Formulea ™3 jiri~an inert solvent suchH®S tolughe is
added HY exceds (such as about 1.2 equifalents) of a

conpoungl of formula NH2-A-L-G aggut 0.0Q equivglent
@)

tri | i deneacet one) di Hd\an
gxcess X\aﬁeabout 1.4 [pquivallents) m
carbonate. The nixture fs 120 C for

about 6 h. The product,
i sol at e¢?and optionally purifigd. [00122] Referring
to Red8lion Schene 1, Step 3, m xt ur¥W7f a conpound
of Formula 105 and an excess Nipuch as about 1.1
equi val ents) of a conpoun Formula 207, shown
bel ow i n Reacti on Schene 2;| 0.1 equi val ent of
tetraki s(tri phenyl phosphi ne) pal | adi um and a base such
as sodium carbonate in a solvent such as aqgeous
[0012D]di WEtMmmighaReadtB)nlﬁEhémd 1i $tep 1 swad @dpanish@idye

eact mn 135 300 The pr.oduct, a
E@ ﬁlﬁdvyegmp PREM erffdqut%%wa% & Own&ﬁtlp%%ﬂlvw
suBKR bWIS aﬂaecyQ g}@:@ﬁj (Qﬁ)&sa%%bggll p%ggaiérgi)eﬁk%gbo N(gound of

Reaction Scheme 2 tep 1 R
Faiml2R @-Q7FvheBin Q 1®a$¢aa/[mg2grR4p 2@511 NHR@® The mixture is stlrred at

room temperature under nitrogen for about 18 h. The product, a compound of

d of Fawnula 105, is

Formula 103, is isolated and optionally purified.

[00121] Referring to Reaction Scheme 1, Step 2, to a solution of a compound
of Formula 103 in an inert solvent such as toluene is added an excess (such as about
1.2 equivalents) of a compound of formula NH,-A-L-G, about 0.07 equivalent of
racemic-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl, about 0.05 equivalent of
tris(dibenzylideneacetone)dipalladium(0), and an excess (such as about 1.4
equivalents) of cesium carbonate. The mixture is heated at about 120 °C for about 6
h. The product, a compound of Formula 105, is isolated and optionally purified.
[00122] Referring to Reaction Scheme 1, Step 3, a mixture of a compound of
Formula 105 and an excess (such as about 1.1 equivalents) of a compound of Formula
207, shown below in Reaction Scheme 2; 0.1 equivalent of
tetrakis(triphenylphosphine)palladium; and a base such as sodium carbonate in a
solvent such as ageous 1,2-dimethoxyethane is heated in a sealed microwave reactor
for 5 minutes (135 °C, 300 W). The product, a compound of Formula 107, is isolated
and optionally purified.
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I BO R4 Step 3 HN O 207 R [00123] Referring to
Reaction Schene 2, Step 1, to a suspension of a
W@ o09p08ass7 of Fornul a 201, bi s(pi nacol at 0) di borPeT/US20d7/678185
base such as potassium acetate is added about 0.03
equi val ent of [1,1" bis(diphenyl phosphino) ferrocene]
di chl oropal I adium (I11) conplex w th dichl oronet hane
Réaktidbp Schtv@e 2eaction is heated at about 85 C for for
about 20 h. The product, a conpound of Formula 203, is
43 WD 2008/ 033857 PCT/ US2007/ 078185 i sol ated and
optionally purified. [00124] Referring to Reacti
Schenme 2, Step 2, 10% pal | adi um on char coa
to a mxture of a conmpound of Fornmula 203 infa po

protic solvent guch as nethanol. To {he m xgure

adde gas. The reaction i

bal I bon prejgsure of hydrogen gt_room tenfperature for
atout 13 h.|([The protact, a cohpofind of ffor mul a 205,
IS i atedrand optionally purifi [00125] Referring
to Reactron Schene 2, Step 3, a sol uty of about an
equi val gnt of a conpound of RCOCI in [an inert sol vent
suc20&s @i chl oronet hane is added03oryionwi se to a

sol ution G6f a conpound of Fornula 205 &nd a base such
as triethylamne in an inert solvent such as

di chl oronet hane. The m xture is stirred room
tenperature for about 16 h. The product,/a conpound of
Formul a 207, is isolated and optio arified.

Reaction Scheme 3 Br B R4 Step 1 R4 00-\1
232 BO Step 2 R4 ON 305 NH2

03 NH 30

B
= o
Step 2 _ Ra |
205 £y,
[
B\
= o
Re— |
k- \
Step 3
HN\\\ng,o 207
R
[00123] Referring to Reaction Scheme 2, Step 1, to a suspension of a

compound of Formula 201, bis(pinacolato)diboron, and a base such as potassium
acetate is added about 0.03 equivalent of [1,1” bis(diphenylphosphino)-
ferrocene]dichloropalladium (II) complex with dichloromethane (1:1). The reaction is

heated at about 85 °C for for about 20 h. The product, a compound of Formula 203, is
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44 WD 2008/ 033857 PCT/ US2007/078185 O | BOO R4 Step
3 307 HNOR [00126] Referring to Reaction Schene 3,
W@Ee@p/03385a m xture of a conpound of Fornul a 3BAT/U82007/078185
excess (such as about 1.2 equival ents) of
bi s(neopentyl gl ycol at o) di boron; and about 0.3
equi val ent of [1,1'-bis(diphenyl phosphi no) -
iséleted andnpfichiathlporifighl | adium 1:1 conmplex with

Wﬁiﬁikof ﬁﬁ% Q@@EJ@ %@agwekﬁﬁai Ecgtaﬂ? i@o/o ﬁ%%ﬁ%?ﬂcc Raftos is
adﬁ@cfl {ol"ﬁ(mfugﬁre%tf%lébﬁlaund gﬂeorﬁ{umt in a oﬁfé}n%gﬂg gol@ént such as

Formul a 303 ol ated and opti onal rified
méDadd 7]To Fﬂﬁ mixtunegs ddileRdgdrogeom gBe Ndwae B tiodi epir@d uader

i Xxture ound of rnmul a 303 10%
baflash B us 6 EEPBE AT ForhteriRREIEre Jof SPONE Sl R arogyiy
confRuAd 8f FEORiNANG, i Solatedahed m)ﬁalmy ﬁﬁi:d.Of hydr ogen
for about 2h at roon1tegpera ure. The product, a
[OQvaﬁio und ReferigerinRaaqdes, Schemp Sobiap éda saidtl@p@ﬁ admai 4Dy
1va enlt e€ (Lm OO:IU% ]of ﬁ%(%lrllng t A R \?ae% 81 %’lmr mbthane R
UETonof %A conpoun a Lhand ™ a
addas port@ﬁ@ﬁe asa tstluﬁI)Ih yf @mrﬁq&)dnﬂ oﬁm?ofrﬂlﬁiﬁ 205 ahd £Bhisesucias

as THE is treated dropw se with about_an equival ent
trigihy HAMTAR INGANGRE o F91 RNt SRCR g hipromeaaReCERe regip gtirred at

e
ro%}nﬁ{a%ﬁg{u??g) S@{S&Cigq} TH Wgﬂh %mféo d)%'hﬁﬁi EP@@M&JEO#%
mﬁswﬂahédpmmﬂnpphnﬁﬂhlly purified. [00129] In sone
enbodi nents, the chem cal entities described herein
:RﬁFgonégﬁﬂﬁFétered as a pharnmaceutical composition or
formul ati on. Accordingly, the invention provides
phar maceutical fornulations conprising at |ea
chem cal entity chosen from conpounds of
and pharmaceutically acceptable salts, soljvates,
chel ates, non-coval ent conpl exes, prodrugs/) and
' Bof | together with

NH,
T
B\
//// O
Step 2 Ry |
\\\\
305 NH,
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WO 2008/ 033857 PCT/ US2007/ 078185 [00130]

Phar maceutically acceptabl e vehicles nust be of
wa@edoBiozisent |y hi gh purity and sufficiently | oweDKE2901/§78185

to render themsuitable for admnistration to the

ani mal being treated. The vehicle can be inert or it

can possess pharnaceutical benefits. The amount of

vehi cl e enployed in conjunction with the che¢m ca

entity is sufficient to provide a pra al antity

of material for adm nistration per upit dos

chem cal entity. [00131] Exenplary pharmaceftically

acceptabl e carriers or conponents thereof re sugars,

such as | actose, glucose Ches, such

as corn starch and potat ose and its

derivatives, such as s&drym carb xynmet hyl cel | ul ose,

et hyl cellul ose, and neth | ose; powdered

t ragacanth—att+—eel ati n; solid Ilubricants,

such as stesepBd acid and nmagnesi um st earate; cal ci um

sul fate; synthetic oils; v tabl e 8i|s,36wch as

peanut oil, cottonseed oil, s€ il, olive oil, and

corn oil; polyols such as propylfene gl ycol,

gl ycerine, sorbitol, mannitol, and polyethyl ene

gl ycol; alginic acid; phosphate Buffer solutions;

sifiers, such_as the TWEENS: mettln ent s, su
o§ S Fligiio SEraePSiePeaE or S et ek ginoRs o

FRERM 1; ah 8RleSS isBeh AARINLEI. 2%&ﬁbhlleht%%f9ms(ﬁéﬁﬁeﬁm dants;
preservatives: pyrogen-free water; isotonic saline;

lggvdatpldduporztaed bbdytdr3 eplivaléndns[ 1, d@&(@aaheuqdph@phmo)
active. ggent e, i.ncluded har.maceut.i ca

el B RGRb Gt BB Fher I BPRY IRk sy

pdihigivatiderditd ¥ BfinédsolchrRu@Als digtik lisyhesatedtalﬂ efRkESLAbout 3h.
i nventi on. [00133% Ef fecti ve concentrati ons of at

Theéagéu%ﬁé%wé al Femryla Y03 Avisalgtetdrapehopt orpbly insaisicd
f? 1R§E1q gqgk%ﬁ)lﬂtgcﬁ%la §t%5 §p£ ﬁﬁktﬁres(ﬁlatc%m ound of
sol vat es tes non cova conpl'exes, pro rugs
FamalaB 08t andel % pedladinfn- oﬁJrc&rbﬂih)nedn Wetthohzeﬁwut:ﬂbi ethyl acetate
pharnmaceuti cal acceptable vehicle. In instances in

m%h?la% it featedhwith ¢dpst QEPY‘?F?geéleﬁlf #hqué 2h plegpy empgrafure. The
ré@&dt'bdédrﬁ nfiBf E&g@lé 965,30 sHRddl ALY t@@ﬂ?%gﬁé? may be

used are known to th
[00112& ar t ,Refmdlmgnc Rgeaaionticheme 8, Hiop 3| a polteeh ofoy corm;s)ung of
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[061119_] ni st rIatsb@lB eafb@dinlmt§ g{etdheinhday elaftlets laesceidedrhedin are
entity in the chosen vehicle. The ) )
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, chelates, non-covalent complexes, prodrugs, and mixtures thereof, together

with at least one pharmaceutically acceptable vehicle chosen from carriers, adjuvants,

and excipients.
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01 ﬁ)O p
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quag agoass, swihi amsp@lunt liawmyt wlém celprinpsgerandlavtiend adests;

e phar i call ceptable carriers suitable fo
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fl avoring agents, sweeteni n% agents, such as sucrose
[
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PG TBHFeae GEreBHE ROr T y P gsrs ofeieh 451 GERBHbEIS exhibits

in§UTHERhQBubiIBY MBHod Ofor solubilizing compounds may be used. Such

%ﬁd’ouﬁm ?m% aygﬁdﬁéharrﬂg&gﬁlzagpg%c%ﬂﬁ)% salt3 osroll’\la'iégl chePltes,

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.

[00134] 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

46



elixirs, for exanple. Mreover, formnulations
containing these chemcal entities can 47 WO
wQe@8hB83857 PCT/ US2007/ 078185 be present ed aBCEHUSI097/078185
product for constitution with water or other suitable
vehicle before use. Such |iquid preparations can
contain conventional additives, such as suspending
effegend soncenteption Soffleidnoforaytreliprating thwydynpadrhubioke disease treated
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S Bt AR ALl SoBEb s TR Sh B o s may contin
oran uicac hetmes, sfichagueeusnisiy apans iflansrinSuehtsexdbneateats and
i ncl.ude suspendi ng agents, for ex | e sodi um
PIESSFHBY §#P{ ) %ng‘i nsdude PhASPHGTUEEH I ¥ 53! and paatable
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ledit speclinmepl entiwatesirigd dgemnt. sin snevewnilodimeants wral ifergnulations
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cBPERRARE! S e i 7 EREleGiscat Shighet By GRRTRATRIGET Some
e RINRERSs BILYRXMRh DYYab80% Garcth 8% ©r750R M 8N @t oAR chemical
products of ethylene oxide with |Iong chain aliphatic
engityedyetiked Heginexanpl e hept adecaet hyl eneoxycet anol , or
ensat i rodu f hyl ene. oxid e 11 al
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sesane oil"or coconut oil, or in a mneral oil such
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b hEEROg, A0S, o0, XATRLE, BESHR ALY AR ebefhng

agents, for example glycerol, propylene glycol, sorbitol, or sucrose. Such

tfl)lg\_())vagr‘s or

formulations may also contain a demulcent.
[00139] 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
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agents such as those set forth above, and flavoring
agents nmay be added to provide palatable ora
WEe@pasmwsT ons. These conpositions may be preseP@EUSII97/078185
the addition of 48 WD 2008/ 033857 PCT/ US2007/ 078185
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[00142] Oily suspensions may be formulated by suspending the active

ingredients in a vegetable oil, for example peanut oil, olive oil, sesame oil or coconut
oil, or in a mineral oil such as liquid paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening
agents such as those set forth above, and flavoring agents may be added to provide

palatable oral preparations. These compositions may be preserved by the addition of
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various tinmes to extend the desired action. Such
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cost, and shelf stability.

[00146] Such compositions may also be coated by conventional methods,
typically with pH or time-dependent coatings, such that the chemical entity is released
in the gastrointestinal tract in the vicinity of the desired topical application, or at
various times to extend the desired action. Such dosage forms typically include, but
are not limited to, one or more of cellulose acetate phthalate, polyvinylacetate

phthalate, hydroxypropyl methylcellulose phthalate, ethyl cellulose, Eudragit
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form of suppositories for rectal admnistration of the
drug. These conpositions can be prepared by m xing
WO b@8gsasg’ wi th a suitable non-irritati ng exci pPERUS100H078185
is solid at ordinary tenperatures but liquid at
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[00150] Chemical entites described herein may also be administered in the
form of suppositories for rectal administration of the drug. These compositions can
be prepared by mixing the drug with a suitable non-irritating excipient that is solid at
ordinary temperatures but liquid at rectal temperature and will therefore melt in the

rectum to release the drug. Such materials include cocoa butter and polyethylene
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[08?&2? n%urcl:gs L al?)rg rrgl% F(ggofg%lt A ;lat 4 nd]J (I():fa%/selOO/a rl]%jotoer}m XO]U‘[I ens,

ij est wukhea@pf@hatersanaycmrﬁloahauh@m@a;h&eﬂ Hedih Riagtaoed
in the formof |iposonme delivery systens such as
forpralted o Yaseermat adraigistabien ay » kasdemmal PASBY | ar
cles, I [ :
[Opg.fj dfr T &1 g{)/ﬁlélb{)gét?(gfﬁ ocllpﬁ%)ﬁlgﬁlg af }eﬁsst 0 ’cﬂé}ﬁifgaﬁe}éﬁf@espﬁbed
hetdin bﬁSthﬂthl,Xe@ thhrayasietyne canibr phmplsa\t/elﬁmmhoirﬂ thesrt, such
[00157] Ot her c 03| i ons usef f.or _attainin
as ’g%é lequiiey a AoV ﬁ%lnﬁlfa&rm%rﬁlywn?, it A and
01I%u§1|1ﬂe?egl6@ll pro%k}l%ﬁ@Ely@&dPp@@ﬁlﬂéﬁ%plfoﬁﬁtgsand%ﬁke
conpositions typically conprise one or nore of sol uble
[00154]er suBdirameesialsyoitatdsorsisemaspicalsarirs giclusikdlor example,

ni t ol ers such as caC| I line
gt Stye R Bk R R R PR USs SR R e
typ@tITYhAEH A1 S cail HedRE Singly Whhi Sdithies of SHE&BHRMSaterials,
col orants, antioxidants and flavoring agents disclosed
M@bbﬁ%bﬁﬁy al so be included. [00158] Cbnp05|t|ons for
[Ob lt at o@%)rgs%n&a% Xmgﬁllentgef CQ]E(? tega%g aﬁcoh‘bp % é/cgryfn of a
i on uspensi on or emil st on

m@ﬁbﬂdﬂicﬁéa@d’ Qllycag/l odbitep@edaidpaie-1,0-did) ebutm:t m@molammk oil,
aerosol_ using a conventional prop el | ant (e

ceipl aKPBRloHPTIIION SEEMAITe SGHIC 4644-GH B‘F%lfﬁ%lf%tﬁe‘ﬁm)%amw
olg)ﬁgilc%ﬁ])l 1s|8 ?PTBQ tet hQ{ﬁ 1fRrack tH;‘ec oqeca%@toc BYERY. &Thsg@éfyl

so opti o npri'se an activity ancer .
aladiol \cletyj/ pzﬂnhnatu; énnetthyipddymblxa&e ril—ﬁrbmml aeh/mod;e 1s<v1pr0p@t y

of ol ecul es tqat function in d|fL nt way
MY RdE0-BFOPYEP MYalseHadkPYb flearife q}«taa[r %tequléeé]ggergf
gl&é’b@ tﬁ%meﬁ@ blyedt {ahbBS H&SES dib %gcd'h%f 8. MeradB dil, @& oil,

| asses
acetylated lanohn alcohols, petroleum, mineral oil, butyl myristate, isostearic acid,

palmitic acid, isopropyl linoleate, lauryl lactate, myristyl lactate, decyl oleate, and
myristyl myristate; propellants, such as propane, butane, iso-butane, dimethyl ether,
carbon dioxide, and nitrous oxide; solvents, such as ethyl alcohol, methylene chloride,
iso-propanol, castor oil, ethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, diethylene glycol monoethyl ether, dimethyl sulphoxide, dimethyl

formamide, tetrahydrofuran; humectants, such as glycerin, sorbitol, sodium 2-
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activity enhancers include skin penetration enhancers
and absorption enhancers. [00160] Pharnmaceuti cal
W@ 09p0338s7T ons of the invention may al so cont ai PCT/US2007/078185
addi tional active agents that can be chosen froma
wi de variety of nolecules, which can function in
different ways to enhance the therapeutic effects of
pyatolileas§-cabexylaeesiladt celiioet yiblagicptindae hateehtinlhese
optional other active agent when present, _are. .
PNFSTE Aty Séhﬂkos%@dfqlm %&hcﬁ%@sftﬁﬁCﬁ@% olipidal Siticon
VR 2 57
Rt e M Y B S it
angioniammsmiaed tes Ochebbicadly bosdifgd megpistunodlutivgum s1hcate

co itiop. O her odi ts co fro 5%
orggap ghediBid BathoBRRaS B o GO R e A Shlca.
caklflﬁch%‘ﬁ?%pdlﬁﬁ&ag&ﬂulﬁ@@fﬂ%&?ﬁ@ﬂl&ﬁ@'ﬂuf&é Naak tHyRMms gl}%’ép h

packaged fornul ati ons include a pharmaceuti cal
meyrspasAte-i on conpri sing at | east one chenmical entity
[062%‘:1 rGYII;CfeL Irgélglo qsanﬁg%sedescrgr d hg:giin% may a{]sPV e t(‘)eplcallé/had]mntnstered
inNfoe@\GA 1@ BEoneOdgivexas stek Odich gs sl Onilinkd1MF essicles, large

thereof, and instructions for using the con‘posn tion to
unplagigilaryesisarendmybiasaaliay vesicler, FROSoAes st he ormed igp a
S
v TR Do S Sb S MU ARE Pl hfhe W fidsfiiBayicholines
[08157F]er i ngOtheommapditias secfule®pansnivg sygnemmniahbergv io6 theof

SRS PR M RN %ﬁ%msaf@p?%f s %ﬁlﬁ?ﬁlgt 4

confoRtiidRe iypallf @6mﬁ1’i@rﬂﬂe%r e Bf Qﬁﬁﬁl@ fleLdubbeRld Ruapsse
provider,” or as a label in a packaged pharmaceuti cal

subseasbatioband RREEmI] dnidrbgndersnfuch patdaon, magro¢mghllide célbrose,

cof oo b R ing RORARREE FERENENO frRinat ipricans

swR@fehadsNédIerah@, 4nfiex Rindd ARE BluY drfi] ageh@UdlodEd Mdve Y LRI be
In all of the foregoi ng the chem caI entities can be

inglgd¢chi st er ed al one, as m Xt ur es, in conbi nation
oth ive 001 ccordin h
[0M§§gn £ oﬁé(i) s1t X g%gr i} %‘[l 1%?111 a%ncbe gprgwggc%/ in ‘&1 ‘faorfnoof a

soﬁﬁ@ﬂpmperﬁldimrmiu,ls@mmlat am R ddutiBibterdiaiiangy po@ld@eﬂsle the
responsive to inhibition of Btk activity, conprising
forrmiof AR aerpstlivpige g onvatigalinspreliakvE iy dé%@f()élﬂalp%%ane or
m@ ordifbBihdi&cqanount of at | east one chenical entity
osen from conpounds of Forrmula 1 and
[091@] nace urhmirﬂgosﬁi«mepﬁ thb Ipmssralin@,ntism imagtaé®,opahedlbt es,
xt ur.es

cJRmeayaLent SO X rotiies, ML MAES o
vty r§EAS&ilesahh@UA@IdnaR dBferédiSvays to enhance or be independent of
therapeutic effects of the chemical entities described herein. Particular classes of
activity enhancers include skin penetration enhancers and absorption enhancers.
[00160] Pharmaceutical compositions of the invention may also contain
additional active agents that can be chosen from a wide variety of molecules, which
can function in different ways to enhance the therapeutic effects of at least one

chemical entity described herein. These optional other active agents, when present,

are typically employed in the compositions of the invention at a level ranging from
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di sease, di sease synptons, preventative, and
prophylactic treatnent is within the scope of this
WO p008Ms3iseh. | n some enbodi nents, the chem cal REI/U$1085078185
descri bed herein nmay also inhibit other kinases, such
that alleviation of disease, disease synptons,
preventative, and prophylactic treatnent of conditions
0.a5%0c ilﬁ%e&oﬂddmuddﬁﬁmtkbmeirdnso 184 ®ol Ofib bhimrighhef the

scope, of this invention. 165 th reat ment
Congé)éltHOHcﬁ%eéeP}]i’ﬁFlE’i“ﬁ%‘@nB‘iﬂk rﬁH’té @%’E ¢4 > %ﬁﬁy Welrg'iﬁ 5the
kiohi ng B-cell activity, by inhibiting ATP binding
hydrol ysis by Btk or by sonme 53 WO 2008/ 033857
[0P1I] U8200]711€0'ﬁ8dr85n indlinders pagclgedhplsarmacenticaMormulatiens. Such
pat i ?t sufferi e res onS|ve to
palcﬁzfﬁea- L at1061|s e&ﬁﬂa&pil%;utlﬁaj CQRY 1%1% %le%at least one
chefdi & Eﬂlt‘i’tz cREYRE €t &drhPun@b oPforhRAST aRDBhLREHIEBAILY
entit osen from conpounds of Formula 1 and
acsﬁaahiaefémt $C&aat¢9,r cla%@teqomamcevaémttcgmplﬁgm @a@@gs and mixtures
therlgoﬁ anc? mstruc 10ns (yrau enmthe co OSth ' to reaéj ’ma?nt ically a
dpd sy} Ane i qfedh iyl Mpically
hsehGRIEHAL Irﬂdﬁ)nmﬂﬂﬁbdhﬁeﬁtélahe m@mmqs ael foﬂuﬁmg fhicci ent
to inhibit Btk activity in vitro, An effective
PhEBREHHFACPBROTEYN eroas e 8RICAH HEETBedEm AditcaicIrgspopgie to
mﬁﬁﬂ{&' & B a@éﬁ@ydnﬁﬂoﬂh&%ﬂlo%%gﬁéﬂ Ry )5}9 ?he If¥€ntion can

emcal entit or theoretic ca CU ating

1nb11ud<ap1a>|vich1hg presoribifOia i trhatiom feoesmeid oalh peidns or hdfvdath care
onsive t nhi bitji on. of Btk cti

ndi tion 0 ty
PraYiger. oF g faBiiin a@@Fkﬁgﬁ? P#agn@a%@? foaﬁulawrér%eﬁcrl ing
1nf8r§19f191?ﬁ1a§‘ ﬂgc/l&fe B @i mﬁhey d8RG4 Bk AdHhinATRELT Y
di sease, and/or an acute infl'ammatory reaction.

CO[na'allldﬁ]atl(Tmmd mivent rewntipmuifedesion paetdihingd tofhetpheanacegticl
1?§ﬁtlent havi ng cancer, an allergic disorder and/or an
oIl M rune and/ or inflanmatory di sease, and/or an
[oagsRie i Nkl aAreTRkOMoYe JofRChE BlbmibY A€ Uas thRralRGhi&Bred alone,

ef fective anount of at |east one chemcal entity
asahiBEEes, PF mmoﬁ&%l@ﬁd@ﬂb@thﬁcﬁcﬁw agentsand
[0@#)3#] g?gguA ncg)ﬁcilg%ly,at‘lfng? Vtegg néﬁléiés A Blreihor o?ttr%gﬂnr%]a patient, for

exainple) b @santrh&ll arh.as [a@ﬂﬂ;ﬁﬁ] hdvmgS@dIEeaSéThﬁﬁd)ﬂm&S inHibi€on of
conditions and di seases that can be affected usi ng
Bikrettyibalco@ptisipg admiedating &yths Prism haying sude? disease.aie

eff@gﬁvé érg?)ﬁrﬁ %f taPleas@'oh@ nﬁcﬁ'eﬁﬁﬁ?&ﬁ%&m Pr(ﬁﬁ chﬁ% l(‘)% BRhula 1

to eczemm, icr itl's or co yza
anﬁqmermacbnmﬁbxlaedepmtdﬂmS, sul*xtates,aahehate(shhme&)vawnd ccﬁmpidxes
aIIer%FSEﬁrand ot her atopic conditions; autoi mune

prodiyedrng Bk WHTERGFY di seases, incl uding but not

[obigdt ed tp, PRQkicabing: Btk %Hf)‘h&téél' iR @R Fse, hlﬁévhéti%ﬁ'o%the
bowel syndrone, Sjogren's disease, tissue gr

diseapecliscase, symatminsh ypacaielve and p@@hyleﬁlcvtealtm@mspwahtnethe
scopeggfn this it 1nvent10n In glosngeeergl § cflmgrﬂs the chemical entities described herein
may also inhibit other kinases, such that alleviation of disease, disease symptoms,
preventative, and prophylactic treatment of conditions associated with these kinases is
also within the scope of this invention.

[00165] Methods of treatment also include inhibiting Btk activity and/ or

inhibiting B-cell activity, by inhibiting ATP binding or hydrolysis by Btk or by some
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eryt hemat osus (and associ ated gl onerul onephritis),
dermatonyositis, nultiple sclerosis, scleroderm,
W 2881083857 s ( ANCA- associ at ed and ot her vascul i BETIES)007/078185
aut oi nmune henol ytic and thronbocytopeni c states,
Goodpasture's syndronme (and associ ated
gl omerul onephritis and pul nonary henorrhage),
oth¢rha¢chacikar osiits, in & hatiomatwiaingitdm b dissaseabyponsice to inhibition
I di opat hi ¢ thronboc tope urpura (1 TP),. Addison's
of itk abibuty. by pekp it @a%gf C%C%%ﬁﬂﬁ?@ of 4t lgpsd gy ghemical
en@tﬁgﬁ)ts@r?fraﬁl ok, %ﬁnc(st(}f%rrﬁ)ﬂa 132§ﬂ h%rma?clagt‘fé‘all 1Y %a!%féqéaﬁs
gravis, Ul ceragﬂve Colit Apl asti c anen1g el i ac
sothiagsade]at&4 nMOc @GO3 O@ﬁﬁl&ie@@fﬁdmoaﬂi/ 1078186thereof. An
ranulonato i S an seases in which . .

T e BRSSP PEu S "I Bt oo GATER abifieFRLBaanivi
BRGRIi ISy inihgo | Adicictikdl concitatibh HRYSS as@eingd experimentally,

i nfl ammat ory reactions, including but not I|n1€ ed to
fos wiampde hp agsaying thOémme@rrytlorp@fl the ehamisalzpagty, or theoretically,
by caﬁcu"flaqlgl% bmaééaffé’o"‘ﬁﬁ d! sease, uret h.rl t 1S, uvl t S,

itis, encephalitis, nmeningitis,

[o0Ved]ar di tIh%omB%ﬁi’NodinﬁeSl,ts ast@adiehirtdpdnsiy@SinhibRion of Btk
hepatitis stritis, enteritis, dermatitis,

acgmg AR/ oF 8- eglmsgway BicRneer, aglaalu]@fgé%msm%r anghfey an autoimmune

l: | t limted

o oo A AP el RS R

[ODWVQhoma Tlandeaioa ihglagek abhabdd of treatike mpatierahatiag cancer, an

enous eukem a, chronic eIo enous | eukem a,

16 1erdamp S REHBE prsVeT | disgpyey anddpr an acute

1nh§rﬁﬁﬁmr§‘reacmg %§'aﬂm§m§[b§§£§ﬁeeffé&% 'Zi‘ﬂggllft' Jt al ¥ARRARBhemical
mul ti ple nyel omhd, and other diseases that are

ermtbadms@refmme:@nwumiﬁmfd?onmﬁlatlrmldmh@macoututaylwph@lptable salts,

te 00169] Btk is known i nhi bitor of ap 0Si s

so st e A C SRRty DB o8l T fERRE: e
[0bPeg1he pakhese %ﬁﬁﬂo&m@d‘h@s Hel@nliRDh S hidNiSeaés tAHTRAR be affected

| eukem as and honas Thus, further provided is a

usffet gheaniest elpirteﬂfr@lﬁm@e@herﬁm insludlg. i opt wilinijad tocel | s

@ é gl%grdel%f hnci(ud?néqp ?% ]{111%1‘[&9 E oegg% %él‘%ggcoﬁnlg%ll% 8rsé06¥z%t, hay

fef @t bvhehidl thardraaruiih qal/ésy agChedtaiblegessald @hers@bpiat es,
chel at es, non-coval ent conpl exes, prodrugs, and
conflitiofif:es t her eof . [00170] The invention provi des

autG 991% aﬁ&/o} ﬁﬁ]%h{ﬂ?ﬁgrvi dfse‘ﬁ@s?i%c?ﬁiég%% Fotq itecga%m)ﬁ?shs,
en TNOSen from compounds o rmul a
Cm»ha*rs nm«E:ew; irciableybaved epidabane, Sjsgeh’s disadey afsws graft rejection,

el at es, non- co alen | exes, rodru and
ar PHAEHEC {HEGLIQB! tr?"és %‘ﬁf‘éf%ﬁ?‘%ﬁ alh %éygﬁfg‘%ﬁm@%en to a
er?@&ﬁﬁﬂ%&usa(]@f?d Qs!séélaﬂe& %ldﬂﬁe??ﬂoﬁ@ﬁﬂ?fﬁ‘é? d@ﬁnattBﬁ%s@i@@fmdl@ple

whi ch at east one Chem cal entlty chosen from
scboryo yeldwdofma-gaseulins (ANGOA-aspivartedeslethaatasqulitides),

?Cﬁlﬁf : aglgmo§ %ﬂcta%d tl?rghl%ocy%opemc s%a‘[east %?dod[r)]gs?urg (s)\s/%{drome (and

associated glomerulonephritis and pulmonary hemorrhage), atherosclerosis,

rheumatoid arthritis, chronic Idiopathic thrombocytopenic purpura (ITP), Addison’s
disease, Parkinson’s disease, Alzheimer’s disease, Diabetes mellitus (type 1), septic

shock, myasthenia gravis, Ulcerative Colitis, Aplastic anemia, Coeliac disease,
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prodrugs, and m xtures thereof, is given to a patient
in conbination with one or nore additional active
w@o®@a33ss] 00171] Thus in one enbodi ment the i NRENUR29A7/078185
provi des a nethod of treating cancer, an allergic
di sorder and/or an autoi mmune and/or inflammatory
di sease, and/or an acute inflanmmtory reaction, which
W@gﬂﬁfég@ﬁUﬁdﬂkﬁB&hdmﬂﬁgdkﬁwﬁshﬂWhEhMﬁhmHsBﬁE@ﬁﬂﬁdﬁ@@ﬁm:
an effe%lee amount_ of at | east one chemical entity
IruR ga¢ Areritshicd AgHBY R dbadyes s pHnd!stuSnd
acB ARG il ¢ RlabiorACHERLAR! 1 A8 irite POl K GfbubkRhfSrory
non- coval ent conpl exes, prodrugs, and m xtures
peiedsedse, inbgantaerry Wowhl diseaes ondhibiss, WOtR OGBSO B3 Baumonitis,

P S2007/.078185 .ent, which.can
erp GG R - SR R T e G T Lt A0 Brc g iy
0adiR] SHIRHIR, adteHaftis,i ik di BRI BEN I EMtS %ﬁ&eatﬁﬁdérﬁf chdbeystitis,
acute inflammatory reaction. For exanple the second
anégent may be an anti-inflanmatory agent. Treatnent
cancer 1ncf?1f911n§t% ?ﬂm% dtfo% rn%? l%ga?iﬁéag Inr%rﬁz €s s%cﬁ as tB -cell

lyh@hasiha Gidadielnpabblanid leykentiosetel h @aopoldtsniaf chronic
Forrmula 1 and pharmaceutically accept able salts

mg%?&ﬁél@é%leuléwaa%@nlc ABHh A IO sl kerus, apw@al}l Ifykemia,
r
R S DR R LT CTROBHIE Bl e
thiiarrechaaacteramed by kamaea otht ibbaldl oy laoplepic apdtemsal t s,
ates heI tes, . non- coyal ent | exes od ugs,.
Wﬁﬁ@ i xt e B RBrwiinhIOr SRRt Wil RDAOBE Resel e PriFetive
ap%gf%@fs cbﬁ‘trl@ute§ 't(pglle‘:f)aﬁll%éﬁﬁ%s 288 BhuoSelit@ReS rdthah %'ﬂ-k%mlas and
erapeutics that nay be used in conbination wth at
lytn@hsmaso EFQU&: Ifemhleu:avlroxe@ﬁtdl sy nmmmmmnhangonndmhgjd@ptosm in

ut ted to chenot a
ccBR nF ST By BinkS e Qe e e e eb s oPEFRRieal iy
chea& firbB%Bmpo@tRRA$ofBula qq:)hﬁfrﬁﬁeﬁﬂl&,llygﬁce@tzﬁbMIth abolvakks,
conprising at |east one of the foregoing

cheliggsondieeajplont W,mldg?éfm Brodregdi apdheixapesthicohint | | t unor
OB ek 38 BSOS e AP Pyt

chdasel tiad cheetiffont éimfdinds ef Bdrnaga € bﬁmeaﬁicmu; acrecgptable
agents, and, thus, can be useful in conbination with

salft mabalsn s afer BSEERVALSIHE UBRICX GSnProgBies Adimi urefy tigigor. is
thé B ahﬂgei“%n?g%ﬁ fsd tlehf)zﬁél 3o i ﬁﬁﬁﬁ&hﬂ&h&&f of tRGHEER 1Y

sen cance to chenot
whiohpr liesdt pge eltminalshetyi ahgsdnoram patnpetds cWerrguia Agind

chenot herapy a chenot her apeut.i agent together with
P@P“?“‘é’&%‘fa”é{ﬁécea‘?gﬁ g’g ﬁﬂal%is }lﬂf?é"sge g %’6&%‘6‘8%&%3 of
prg%gy la@d ;nlxt%ﬁ% (ROBGITRGE W 6 %l ﬂaﬁeﬁcﬂ% @Qﬁlﬁﬁlaﬁo§@fhth %ne or more

sol vates, chel ates, non-coval ent conpl exes, prodrugs,

addittbnad activie egentsher eof, in an ampunt sufficient to
[Obf‘ﬁr] case fllpu(as i She (Iargl ocilm\ént tile invention provides a method of treating

cancer, an allergic disorder and/or an autoimmune and/or inflammatory disease,
and/or an acute inflammatory reaction, which comprises administering to a patient in
need thereof an effective amount of at least one chemical entity chosen from
compounds of Formula 1 and pharmaceutically acceptable salts, solvates, chelates,

non-covalent complexes, prodrugs, and mixtures thereof, together with a second
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cancer cells to the chenotherapeutic agent is al so
provi ded herein. [00174] Exanples of other
W@ b@a108388T apeut i ¢ drugs that can be used in  PCT/US2007/078185
conmbi nation with chem cal entities described herein
i ncl ude topoisonerase | inhibitors (canptothesin or
t opot ecan), topoisonerase Il inhibitors (e.g.
acdael agmy,cviich eambeatseﬁﬂ) sirdehtingh kayrcat, iangllagentisorde.agd/or an
cI ophos phal an and BCN tubul in

IF‘é‘E’cnéd‘n%éH’t H%”éat%ry 1SR AT ) U%%ﬂ?ﬁ‘?@)ator&ﬁ%cuon For
?le"tﬂb Qé’éon%E%!Ht $nlyBedn and! %ﬂﬁ%ht%gy %‘ﬁh ARa@fnt wik 2k

body, I mrunot oxi ns t oki nes)
seto)ardwrune agdnh asg bie phivbiot orrs ofretagt witlsl (Eé«ﬂmyylng ematntelnerth at

e R bl SR E0 G Rh BEas T u8h phhSaL IRy
acE’égEABv@ZQmé&JﬁésS Shel &BE Wbk 2bv AR tichMpeRes §rodri@Mand mixtures

n%Jounds of Fornula 1 and pharnmaceutical |y acceptabl e
thera sin cehip gmbedinetagd, at lesst opophaswvalicaity dhopqyl fesrasompounds
and m xt

S S of ered i
ofFI}ro n%uﬂl and tharr{l%ceu%’I ca?lﬁ cep?afb?e salts solvages (ﬂlefa S AIOR-C tdValent

cdn[}ﬂé)@m‘f&bﬁlﬁlgs age ﬁilﬁtutd’scthété@f ﬂui)rrﬁ)ﬁ@dﬂﬂih driofidr@ckiclagent in a
NSAI Ds, non-specjfic and COX- 2 specific
single Aoieee Eaks SR met R Bhartesticy PlomabpbigHda combination

wﬁl?ﬁhlez?s‘?%ﬁe?ﬁjﬁbﬁéal enfIBL QL THRY AL Rin fn‘dﬁ‘&E MR GEIR): FinfiRELE"
receptor

tors antagon

chemutheespa pli esasnis eamdplﬁemltmﬁycaxét earb@;ﬂﬁiw ExoExcaippitias
Al Ds |ncI ude, but are not limted. to ibuprofe

(0]
Parcflw i PBPUIE IREYHBICH Ob ik BOTRRIBR XL PIARS gt Ieast one of the
fofl g%ln%%%@ﬁ%the%@@ﬁd%h@ NRa8foutlgleafie Qﬁﬁumépg%eﬂm Affalso be

m soprostol, sulin oxaprozin, diflunisa
uspdl.raboriecan combionaeerhadh nhem@h@dp«tuarc agémmopr of en

eta rof odi.um.nabunet one, uI fasal azi.ne
06 g AR e R R B ol S ARE B8 e
agéﬁél 49891, BluSQah lb@ Hlb'@fﬁl ﬁ%m%nﬁaﬁ@ﬁ ifiihCothdrtRERbiheF aﬁeﬁtic &ugs, in
corrpoundthat inhibits COX-2 with an 1 C50 t i s at

Palﬂé(aléatr doef dlabindpesgnoptasin t he 1 C50 for COX- 1) such as

[O(r‘iﬁﬁg gi: B nteglbofst%? 1n|cpe'as I%Sﬁ?Vol%/eOEﬁ%I? el (r:élf RUFe emgtﬂgrlagy,

coairistignidhanvRrtiag yo apaivt msdeagcﬁ@g el oali@apy ﬁaien@yﬁm@atlc
include but are not |limted to acetylsalicylic acid or
aggaifpesther wighatlpast erg shepnical éntlté(r‘?HO%?ﬁcﬂqf% eorpr e ghEQis 1

I 3l
an%@hh%alec@gﬁ%g?/{a %égat%leer%llngf s%'[ya{es églxaM@E%rg%?%mﬁ@Xes,
produups, 208 hek i t]myofom ahos@mt ﬁmfﬁmmomtmeem the sensitivity of

dexanget hasone, t hyl pr edni.sql one, dni sol one,
cagrd &Eﬁ%@lt %éheé%%ﬂe Béﬁﬂﬁﬂ%ﬁsoaﬂf&“&ﬁ% RiSbne.

[00PRA 791 i addid i0@natheeTROHLARALSUd |Irugs that can be used in
anti-inflammatory therapeutic agent is a

combination with chemical entities described herein include topoisomerase I
inhibitors (camptothesin or topotecan), topoisomerase II inhibitors (e.g. daunomycin
and etoposide), alkylating agents (e.g. cyclophosphamide, melphalan and BCNU),
tubulin directed agents (e.g. taxol and vinblastine), and biological agents (e.g.
antibodies such as anti CD20 antibody, IDEC 8, immunotoxins, and cytokines),
tyrosine kinase inhibitors (e.g., Gleevac), and the like.

[00175] Included herein are methods of treatment in which at least one
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gol d conpound such as gold sodiumthional ate or
auranofin. [00180] The invention al so includes
W@ipsa3Isent s in which the anti- inflammatory aRenuUsS1087/678185
met abol i ¢ i nhibitor such as a di hydrofol ate reductase
i nhibitor, such as nethotrexate or a di hydroorotate
dehydrogenase inhibitor, such as |[|eflunom de. [00181]
chetrtiei eetith obloser Iﬁltom afmpdudds DK/E(FI‘tﬂLﬂml ped pledrmateutically
combi nat| ons[ ich at %st one_anti-inpfl angaa
ac DlcARG s nﬁ%ﬁB&% GH&PTRIFFH PR P& faxtdres
th@[‘éHi} ﬁ@éﬂmgls%e&ﬁ)&%ﬁbﬁﬁ%ﬁknhaaﬁr M'—fl ﬂﬁfaﬁﬁﬂaﬁb agelﬁu Aht@s
entanercept, or infliximab, Is an anti-T
1nﬂhrphatonm agmllt&)mallud@huu drouyt. hrtlmﬂiltSZif S/As|, hospeeific and COX-2
n‘P nts of theln ntlon%d?taln oclﬁﬁnbinations
SPPHHC 6370 Q%gfﬁ%%/eﬁé%%"slﬁ T w8266 P P8 PUHOWS
mbtBaSéx @) QA iR sRIRADT leSe A6y (TNIY RQSHIRE A%5dRsts,
conpound such as nethotrexate, |eflunom de,
1@@%@@%8&@8 angeedloiraxac. azat hi oprine, or
'}‘(‘}')gphenoﬂlxaatme lesm%fl\%AiD flbgu&%%t 298 glenf}f &Y % Bud) rofen
ﬂ&bip@(@ﬂéﬁrﬁapfoxbﬂ dlyd weireten soeiund @ycl@faﬁlacb EOIﬂsmﬁtl;kbnsl dﬁ didll@fenac
treatnent of the above-indicated conditions ny.
soflginy aggl miseprestol.esglingnsy oxpRygzin, Th%ura%mﬂoxwmamom@thacm
e
o ool e o R oIS BB el Blotin
sotlhven,laag ﬂlycﬂmeﬁﬂﬂidro@mde t Hearpgled ofCNSAIDerﬁGtmnofude COX-2 specific
. m ni stration. age ener al |
m@gﬁtﬂé. (he-f # EPHROURY tﬁ% 1%16bmre€b§frg &etlfiwet Ay ﬁ@aﬁ% Ap-fold
logvgpﬂﬂﬁﬁ’lheﬁ@%?w{ 98 s HASRYEPBID ajaﬁfécé/ﬂf)}ﬁugl%@&gb NorRidxib
he conpound used and the particul ar disease treated.
anﬂforsoﬁweomhbom ment s for exanple, for the treatnent

OB e B in B8t et e PGS Rhaievtae

Sdliilapes AiclhRSSut | hl% 1 ﬁﬂnteh o SRS BITPRIAEBLE Spirth, dQERGE
imen of 1 or 2 tinmes daily is used. It will be

e
Sahﬁg@tﬁ&mdlm)mggneﬁlﬁm safipdapeci fic dose | evel for
[Oggzﬁ]part FLll ¢ g.—lﬁggmﬁﬁ%rgmc!%éntg} &%ps heR) cort‘?c F)lgt}yorOf

ors i ncludi The 8

exQ P ufa;cboetmls@y(ﬁd matyl'be chgen fhotlyortesgh ﬂexa@&'ﬂﬁi@@ie
heal th, sex, tinme of adm nistration, route of
m%mpfﬁd@tSP]é’tnPdﬂedfa?Rio%P@dBFO]@% seddip@phoghly. and prednisone.

OB ot st Y dhut e aghbetaty dlspages
gdldcompdund sachmpogiid safiumhkzionmaleendi amamedin. be used as a

[08 ngztll }f%g\rfqrh%ggi%ﬁ%{(gg&san 4 (c)hm(%?st 1‘?1I JJ}'an? the an Ounds
inflammatory agent is a metabolic inhibitor such as a dihydrofolate reductase
inhibitor, such as methotrexate or a dihydroorotate dehydrogenase inhibitor, such as
leflunomide.

[00181] Other embodiments of the invention pertain to combinations in which
at least one anti-inflammatory compound is an anti-C5 monoclonal antibody (such as
eculizumab or pexelizumab), a TNF antagonist, such as entanercept, or infliximab,

which is an anti-TNF alpha monoclonal antibody.

[00182] Still other embodiments of the invention pertain to combinations in
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nodul ating an activity of a kinase as descri bed
herein. The conpounds of the invention may

w@owsnsseal | y be used for validating, optim ziPgr/used7/078185
standardi zi ng bi oassays. [00186] By "I abel ed" herein
I's meant that the conpound is either directly or
indirectly |labeled with a | abel which provides a

whieh eclieadloee sithralentés gn immahsapgotsapesomfound sedheant

tag, e an1|b0|es articles such as magnetic
mﬁtgg?‘?’@iteeiﬂ%é‘ﬂ W@%@ﬁgw AnusH AZABERTRG, O %Wﬁ‘aﬁ)h?golaw
mbHRligcul es, etc. SpeC| fic bindi ng nmol ecul es i ncl ude

pairs, such as biotin and streptavi din, digoxin and
[031183]di goxIqusagt tvelof thetredersfpeckdmplebdfrfdim§. Inmpive t 4) mg per

nent r mber, woul d. nor nal | e. | abel ed ..
et SR aRU R i e el BF Whtal Fiuh8 2 Rindicated
co@aﬁf@hg ans ﬁlgvung KPR pRERAY Bhe amasnt A hd e @B} Ethat
The | abel can directly or indirectly provide a

maebeetnatined mtb itk Vehsge mrQ@}%/a@m@SCIO PSTIWwS200 Y207 8185

e%) cﬁrcl)%mll%onht% OTt rea{ edd dﬁle;pur tlﬁrl]l e thddel o 7 rr%tuhe}s @Q%p“gwarg'ﬁl
uni fdkins HNI 2édefdlIP cBhta[‘lh froﬂhH 11hg ko SO(N:ngBif aﬂ et eNhkredient.

3, 5-Di brono-1| -net hyl -1H pyridin-2-one Br O N Br
[0pb¥Hss] Arequenepohénspes %WOW?%@@@M&% e\gPmRognd used

orf A0 Gl L8 wURe. FRBRES s for cxampls for the
traanhyrdrod as alDiveic cﬁs’rlﬁd)ermhbl/oa Hndoﬂmwdlw adl/pohAssimary disease, a
car bonat e 350 and t he
%%&ﬂpf@&@?earp(f 4&}%3@%/ OF ?f‘f%lsﬁ%sﬁg a{n SQMSi f‘él?lhodtra?ﬁs% PO,
refifrﬁe%roftlmrQ tiﬂlé'gedall?‘ﬂ el OfdR undbrs®od; hotbever, TR ke WMaSific
d, and the mxture was stirred at roomtenperature
dqaﬂ U&mel fonany pasenlimratichiewiflludephet uk® dvaritheofrfectotsiingiuding

the a():(twlty of Vﬁassptecr:ll%g cgrlnlpgltmecfj en%lto{/]ed\l\%e age (bo%y 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.

[00185] A labeled form of a compound of the invention can be used as a
diagnostic for identifying and/or obtaining compounds that have the function of
modulating an activity of a kinase as described herein. The compounds of the
invention may additionally be used for validating, optimizing, and standardizing
bioassays.

[00186] By "labeled" herein is meant that the compound is either directly or
indirectly labeled with a label which provides a detectable signal, e.g., radioisotope,
fluorescent tag, enzyme, antibodies, particles such as magnetic particles,
chemiluminescent tag, or specific binding molecules, etc. Specific binding molecules
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the
specific binding members, the complementary member would normally be labeled
with a molecule which provides for detection, in accordance with known procedures,

as outlined above. The label can directly or indirectly provide a detectable signal.
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m.), extracted with ethyl acetate (3 x 250 nL), dried
over sodiumsulfate and concentrated in vacuo. The
WO 2®8l0838ey resi due was purified by flash chrone@DyR2pTg78185
on silica to give an 84%yield (6.2 g) of
3, 5-di bronmo-| -net hyl -1H pyridin-2-one as an off-white
solid; np 87-88 C, M5 (ESI+) mz 266 (M+H). 59 WO
[0a087/ 0338Ehe iREINtI0B200:i7thOrBll8hatedHNNNHO I wing nBn-limiting
5- Bronp- 3-(5-tert-butyl - 1H pyrazol - 3-yl am no) - 1- net hyl
exapplesy i di n-2-one  [00189] To a sol ution of 3,5
-dibrono- 1 -nethyl- 1 Hpyridin-2- one (267 ng; 1.0
nol ) in dioxane (10 nmL) was added
Efampletl- But yl - 1H pyrazol -3-yl amine (167 ng; 1.2 mmol),
9, 9-di net hyl - 4, 5- bi s(di phenyl phosphi no) xant hene (87,
mg, 0.15 mmol), tris
(di benzyl i deneacet one) di pal | adi um (0) (70 ng, 0.10)_
nmol ) and cesi um car bo e (977 mg, 3 mol) wer e he
added. The flask was t waeated at 120 C for 6h unde
a refl condensor, The m xt (Y& was_cooled to room
tenperature, diluted with O(50 nmL) and extract
B/ Nt OAc (3x50 nl). The crudg organic |ayer N
adsorbed onto silica geBrand purified by flash
chromat ography (9:1 CH2C12 : MeOH) to give 5- Br
- (5 -tert-butyl- 1 Hpyrazol- 3 -ylanm no)- 1 enenNpyl -
1 Hpyridin-2- one as a white solid (250 ng). AN N
"NH O N ONH4-tert-Butyl-N{3- @
0XO0-

v 3

[5-(5-tert-butyl-1H pyrazol - 3-yl am no) - 1- net hy

1, 6- di hydro-pyridin-3-yl] -2-methyl-phenyl

}-benzam de [00191] A m xture of

5-Brono-3-(5-tert-butyl -1H pyrazol -3-yl am no) -1

3,5Ribydmo-Hmpethylil H-pyridie-2-a&5 ng; 0. 38 mmol ),

4-tert-buty|-N—[2-nethy|- 4 4,5, 5-

tetranethyl [1,3 2]dioxabor "an- 2 yl)-phenyl]-benzan d
e (180 ng; O.46 nnDI)

tetrakis- (trlphenylphosphlne)palIadlun1(24 mg; 0.02

nmol ), sodlun1carbonat%
T

[00188] A 1-L round-bottomed flask equipped with a magnetic stirrer was
charged with 3,5-dibromo-1H-pyridin-2-one (7.0 g, 27.7 mmol), anhydrous DMF
(280 ml.) and powdered potassium carbonate (-350 mesh, 8.4 g, 61.1 mmol), and the
suspension stirred for 15 min at ambient temperature. After this time, methyl iodide
(4.3 g, 30.5 mmol) was added, and the mixture was stirred at room temperature under
nitrogen for the further 18 h. The reaction mixture was then diluted with water (200
ml.), extracted with ethyl acetate (3 x 250 mL), dried over sodium sulfate and
concentrated in vacuo. The resulting residue was purified by flash chromatography
on silica to give an 84% yield (6.2 g) of 3,5-dibromo-1-methyl-1H-pyridin-2-one as
an off-white solid; mp 87-88 °C; MS (ESI+) m/z 266 (M+H).
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WD 2008/ 033857 PCT/ US2007/078185 ng; 1.2 mol), and
1, 2-di net hoxyet hane (4 nL) and water (4 nlL) were
WhewsesBssh a seal ed mcrowave reactor for 5 nP@I/(38857/078185
C, 300W . The mixture diluted with ethyl acetate,
adsorbed onto silica gel, and flash chromat ographed
(9:1 CH2C12 : MeOH) to give
4-tert-Butyl -N-{3-[5-(5-tert-butyl-IH pyrazol-3-ylamn
0) - 1- net hyl - 6- oxo- 1, 6-
di hydr o- pyri di n-3-yl]-2- hyl - phenyl } - benzam de as a
tan solid (205nmy). Exam.e_ 2
4-tent-Butyl - N-(2- met hyl -N-( thyI 5- (6- nor phol i nopy
ri dazi n-3-yl am no) - 6-
0x0- 1, 6-di hydropyri di n-3-yl|fph nyl)benzam de (4) Br O
NH2 Br\N\BrJ,~, N, ' g, N2 NHNIV N, | O O
Nl: N O/ 34
5- Brmtﬁoﬁstebt-bmyl ﬂ&mmol-a wlapyinb Hil methpEH(Rridip2-ae

offle | o Lt R Bt o BRar el PR R S e R 10

md)NE d{XadS(19 mB) Wadwded 5-tert-Butyl-1H-pyrazol-3- ylamlne (167 mg;
3, 5-di brono- 1- et hyl - 1H pyri di n-2- one (1% (0.5

1.2 nonehyd)§-dinptpdis)- IS(CbP@lSlPéOSI@mMGa%P)( 7 pge0. éﬁ NAPOD
o R R R By O 52T S

(97Dmgl 3 nihol) werd thamsddedatitd fatk Gas Geh QEatédBaﬂ‘l]JO'Ph]eﬁ@r 6h hader
action mxture  was cooled to roomtenperature and

“ﬁg‘m‘ EENYCRES: HPOMIXBIGHIVRS CORECY RireOMASMBHRWE gHUigpwith water
(56%L%%%§§Za@’o€wﬁ9§%@5&2/@%¥%® LA QTERLD AL, @an&saﬁ)ed

ayers were separated. The agueous phase was "extracted
onto silica gel and purified by flash chromatography (9:1 CH,Cl, : MeOH) to give 5-

Bromo-3-(5-tert-butyl-1H-pyrazol-3-ylamino)- 1-methyl-1H-pyridin-2-one as a white
solid (250 mg).

HN_

\

N NH
= O
N
Os NH

4-tert-Butyl-N-{3-[5-(5-tert-butyl-1H-pyrazol-3-ylamino)-1-methyl-6-oxo-1,6-
dihydro-pyridin-3-yl]-2-methyl-phenyl}-benzamide

[00191] A mixture of 5-Bromo-3-(5-tert-butyl-1H-pyrazol-3-ylamino)-1-
methyl-1H-pyridin-2-one (125 mg; 0.38 mmol), 4-tert-butyl-N-[2-methyl-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-benzamide (180 mg; 0.46 mmol),
tetrakis-(triphenylphosphine)palladium (24 mg; 0.02 mmol), sodium carbonate (400
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wi th di chl oronethane (3 x 10 nL), and the conbi ned

organi c extracts were washed wth H20 (5 nL) and
wheios®33857 m), dried (Na2SO4), and concentr at eRICT/UR®07/078185

crude product was dissolved in 1 N HCL/ MeOH (3 L)

and stirred for 1 h at room tenperature. Then, to the

reacti on m xture was added sat. NaHCO3 (10 ni) and

mg;i chihondirentdriediqidthaxiy¢tha@n@d mheaphestes(4wel. ewere heated in a
ted. Th t ted with .

SRR Al Ot AR A HA S o W AT 4yeied wikeghy!

ac\éﬁ&h Q&’so%etdrbntd_@ﬁ%a{ &1 rg-nh ff]a@ﬁi cfﬁrohﬁﬁ) gﬁr hg&)(Q 1%11%’12 MeOH)

4), and concentrated. The cru m xt ure
topgunra 4 teetdBinyl -el ulPr(Setiart drgptl dgF-pypiazg]- 3gylanhnr®|){1 1@@111@1 %oxo 1,6-

I th 1/1 d 0.22
dl%ggﬂwnglfld%yﬁr%oﬁg%ef Bl? g‘ﬁ(}eli 7 b 583‘7]3 (é(? : one )
(2) as a solid. N[3-(5-Am no-
| - met hyl - 6- oxo- 1, 6-di hydr o- pyri di n-3-yl)-2-net hyl - phen

E%ﬁﬂl% tert-butyl-benzamde (3) NH2 o HN N o0 (3)
’F 5 A 48-nL seal tube equi pped with a magnetic

-mn ButyhdV-fxmetiayd -3 (1amgey1-Svibtthor pholinopyridazin-3-ylamino)-6-

0X9- lgg] dﬁ%@ypng?%;}-gnghggyﬁb%mg%{de (4)n 2-one (2) (0.10 g,

but yl aN-[ 2- net hyl - 3- (4, 4, 5H5 tetramethyl -[ 1, 3, 2]

di ox | an- 2-yl ) - phenyl |'* benzam de (0.24 g, 0.70
mol |, Bnd Pd{PBR3) 4 (O. Y, 0.625@mml) in DVE (10
mgr”art \LN Na2CO3 (5 fter the mxture was

degassed for 15 mn., Bit was heated at 95 C for 16 h.
Then, (the reaction mxturg was cooled to room
tenperature and poured into H20 (10 nlL). To this was
added di chl oronmet hane and the phases were separat ed.
The aqueous | ayer was extracted with dichl oronet hane,
and the conbined organic |ayers were vvasheﬂ with H20
(5 m) and brine (5 nL), dried (Na2SO4)
oncentrated. TRe, crude m xture was purifi ‘F:ol um
at ogr aphy _~gradi ent_0-40 % MeOH in N
oromethane/e her (1/1), to akfjord 0.14 g (Gé\”%
) =

0- 1, 6-di hydro-pyridin-3 <
phenyl]-4-tert-butyl -benzam de (3) as a
2008/ 033857 PCT/ US2007/ 078185
4-tert-Batyl -N-(2-nmethyl -3-(1-net hyl -5-(6-norphol i nopy
ri dazi n-3-yl am no) - 6-

3-Amino-5-bromo-1-methyl-1H-pyridin-2-one (2)

NH

= 0]

Br X N\ ?2)

[00192] A 48-ml seal tube equipped with a magnetic stirring bar was charged
with benzophenone imine (0.43 g, 2.4 mmol), 3,5-dibromo-1-methyl-1H-pyridin-2-
one (1) (0.51 g, 2.0 mmol), Pd(OAc), (0.025 g, 0.040 mmol), rac-BINAP (0.082 g,
0.13 mmol), and Cs2CO3 (0.92 g, 2.8 mmol) in dioxane (15 mL.). After the mixture
was degassed for 15 min., it was heated at 95 °C for 16 h. Then, the reaction mixture

was cooled to room temperature and poured into H>O (10 mlL.). To this was added
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0x0- 1, 6-di hydr opyri di n- 3-yl ) phenyl ) benzam de (4)
[00194] A 48-nlL seal tube equi pped with a nmagnetic
W@ 20081033857 bar was charged w th N-[3-(5-am no-PCT/US2007/078185
1- net hyl - 6- oxo- 1, 6- di hydr o- pyri di n-3-yl ) - 2-net hyl - phen
yl]-4- tert-butyl-benzamde (3) (0.39 g, 1.0 mmol),
4- (6-chl oropyri dazi n-3-yl)norpholine (0.30 g, 1.5
diatotometiRa2 @ad e)cIayeds @6 sgparbe@.7Dheraaplepys phase was extracted

Wigl’l gléﬂifggl‘hﬁ%ﬁl)e (3 a(nﬁ) @i%é{%enyl Bk cgolrga? 1%%%‘[}2;2:%n\§er Q)va%?esd
Wﬁilll %@Q? n{ﬂ)%mbhne £ g5, c{rﬂaﬁ (Wa%@(w) eag%%n&%ﬂ@t%ﬁf@hg Pfudd S

was heated at 95 C hen
procéum twa@ dlsmlxthmel N ECldMe D& 3trol r mulmstiredper ah armosnd

oured i o H2 10.m). To t
eRREAT o T e bt gy Sl Sy V850, 10 mt) ana
disiapRhRiede (Fdﬂﬁ@%@@l&bs%m@s&eew@épa@méd atheshusbiayer was
di chl or onet hane , and the conbi ned organic

exgireted otid dmlﬂ@mmﬂmé@l, apdtthe m@m@i prigynig tayetsrware washagyyith
H% gSe mLI() % 'S n?ﬂ drleo&] ‘(:ﬁ g ﬁ);?lgd C(;l;lcEnt(r:arté’lcg erid m Xt éijeomg%ure

ogra gra
wih lecfi@tﬂ blymommh&mmmgﬁgng, gricﬁerﬁf()f-ll(]‘ % Me@HQng ( 38 %

f
dighl?@meﬂwwmem( I/b). ket D320 Orte hofl 3-8mime-rBraphy L iy

1%;%%'&1?%?%{/22%%3%1}% n- 3-yl ) phenyl ) benzani de (4) as a

NE{B-I(5-(Amin@llﬁmﬁliyl&%&(BB,GEdlhjdﬂb}pylﬁﬁarﬂsyb-Z&nethyl phenyl]-4-
4-tert-Butyl, 2- et hyl - 3- (5- ( 6- nor phol i nopyri dazi n-3
te U DERRIEED 1. o
di hydr opyri di n-3-yl ) phenyl ) benzam e, (8) 63 WO
2008/ 033857 P S20Q7/ 078185 NH2I N / O-0O0 O \ N

NN5OI 6 ON NH NH IV NNI\ NH O
O/ 78 N N
N
© 3
[00193] A 48-ml seal tube equipped with a magnetic stirring bar was charged

with 3-amino-5-bromo-1-methyl-1H-pyridin-2-one (2) (0.10 g, 0.50 mmol), 4-tert-
butyl-N-[2-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
benzamide (0.24 g, 0.70 mmol), and Pd(PPhs)4 (0.030 g, 0.025 mmol) in DME (10
ml.) and 1N Na,COs; (5 mL). After the mixture was degassed for 15 min., it was
heated at 95 °C for 16 h. Then, the reaction mixture was cooled to room temperature
and poured into H,O (10 mlL.). To this was added dichloromethane and the phases
were separated. The aqueous layer was extracted with dichloromethane, and the
combined organic layers were washed with H>O (5 mL) and brine (5 mL), dried
(Na;S0O,), and concentrated. The crude mixture was purified by column
chromatography, gradient 0-10 % MeOH in dichloromethane/ether (1/1), to afford
0.14 g (68 %) of N-[3-(5-amino-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl)-2-methyl-
phenyl]-4-tert-butyl-benzamide (3) as a solid.
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N- ( 3- (5- Ami no- 6- met hoxypyri di n-3-yl ) - 2-net hyl phenyl ) -4
-tent-butyl benzamde (6) NH2 1 O HNN O (6)

WQ 0®$93385A 48- L seal tube equi pped with a nmagP&r/U82007/078185
stirring bar was charged wth
2- met hoxy-5-(4, 4,5, 5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-
yl)pyridin-3-amne (5 (1.0 g, 4.0 mmol),

4-Nri-Butyl Na@2-thetefl i3y 1pime thyl -5-(4-herpholinbd py tidai a3 ydamido) &-

.. D. mol )., . and .
0)&%& gﬁhgmrppyﬁﬂgfwl%yHbglaﬂ}h#@ma}qeéé} um (0.20 g, 0.20
[Ol"m‘]) in /ng Iﬁﬂ-geal mﬂe eagggéd Nitﬁ%%%éﬁbﬁ@gt%ﬂ%ﬁﬁr \(lg:socharged
e for 15 n., it

. After the m xtur degasse
wll\]aé’ [Be@tauinatl -198th@-6-oro-1&-thhydiegryridimd yheaoteihyh phenyl]-4-
to,room .t rat ure . and

| .
e TS er e B 60 s hre e P R SLE A B PE R ifaotine
(03, 1hnRNAPY 1) 2aT63 V81080 $eReN &) edimdiig-agueous

hase was extracted with dichl oronethane (3 x 10 m),

blédd)hmépmmmmn@ﬁg@m @ 8ex Drlanmoliernsl L€ ma g R.0
mmoﬁ 1&% oxgne, %drq.ﬁ{ I&Ee Qt%lre Wase e gs’éléag § 041)5 naln 1t was heated

cen cru puri o

at ©61°arer I?d‘lli (o] %370 g{eaﬁﬁt}tl,ongﬁladireﬁihs 9001&1 %rob@(ﬂ:'lnpﬂature and
d| chl oronet hane, to afford 1.0

(64 % of
WK%HM Womb ). ke H’é%(ygwdd@fi ﬁhc%lgrpl)n.etilane (10 mL) and the layers

W%%E%% MR 13bhY) OTRERH A dBhoRm @Sl L1031,

andl-thecdmiBued/ br—gb,hlé x(ractetieoxashéd (v8h OpBohl noyyhrind 4% Irr[L)
3-y )p - met hyl phenyl ) ben

drpgq 4*‘3@'34? Yygn C@lcenmaﬁdo)fb?fmd[@ OUTYE] W WA gl eﬂz@é&?ur{lé

ch\?m&?éhtg Pafhyiot-fidht BBBNEL MO indikM8roRRinafBSo GBI HE10 ¢ (38

%Noi( B+qrbbatyl-Ne2enetbylRbxl methytHs r{6 3ngriphel hopgtidazip Aemarhine 36-

o bR P BanDRerab Gy Bl s o BB M m 53 3365

qvmol ) ,
Example 3

4-tert-Butyl-N-(2-methyl-3-(5-(6-morpholinopyridazin-3-ylamino)-6-oxo-1,6-
dihydropyridin-3-yl)phenyl)benzamide (8)
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Pd2(dba)3 (0.083 g, 0.10 mmol),
9, 9-di net hyl - 4, 5- bi s(di phenyl phosphi no) xant hene

W@ 2008833857 0.13 nmol ), and Cs2CO3 (0. 65 g, 2. 0PemDb007/678185
di oxane (15 nmL). After the mxture was degassed for
15 min., it was heated at 95 C for 16 h. Then, the
reaction mxture was cooled to roomtenperature and
poured iVto H20 (10 nL). To this was addgd
di chl or, ne (20 nL) ang the layers wdre
Thepa o'us phase—mas ex rd wi th difchl oronet hare
(3Xx 70 nL), and the conbi net~orgd
wasRied with H20 (5 ni) and brines (5 dried
(Na2SO4), and concentrated. The crude m xture was
purified by colum chromatography, gfadient 0-33 %
MeOH in dichloronmethane, to afford 0.12 g (22 % of
4-tert-butyl-N(3-(6-nethoxy-5-(6-
nmor phol i nopyri dazi n- 3-yl am no) pyri di n-3-yl ) - 2- net hyl ph

enyl ) amde (7) as a solid.
4-tert Bq}y“LN-(Z-nethyl-3-(5-(6-nnrphoﬁiEhpyNjdazin-3

-yl am n0) - §- ojXo- 1, 6-

opyr irg™3- vl ) phenyl ) benzam de (8) [0 N7
round- bofl d fl ask—eeuip L th a magne
, =
er ywa ged with H
B "_(6- met hoxy- 5- (6- M N A% n-
3- ylamn yridi n-3-yl)-2-net hyl phenyl pbe ide (7)

(0.10 g, 0.18 nmol ), dioxane (3 nL), H2O (1 nL), and
conc. HO (0.3 nL). After the reaction m xture was
refluxed %or 2 h, it was basified with 10 R NaCH (1
e R SR A 981 BB i
O (5 nm) and prine (5 n), drigd over sodium
sul fate, and coxtentrated in vacug. >The crude nmixture
was purified by/co ,~gradient 0-33 %
MeOH in 65 WO 2008
di chl or onet hane, to afffprd B0 g (41 %9 of

( 6
nDrphoIinopyridazin-3-y|anino)-6-oxo-1,%)dihydropyrid
[001B]y| ) pharfinbeent arficdguipp8) with asmagleiic stiti@yBanyas charged

wilb TG Sk & o CRaP el it gt pr e g BF R apipe ©
(1%3@ RS, NEhrbmoEX aidly8shedyl)-4- @R Ghud/ bdviAmidat(1 .8t yre
mmol)%nzd te‘glalfiZ(%r'iplh%n;‘;lglslés]f)lslianalllaZium (0.20 :yo.zo mmol) in D(Et/IE (10
ml.) and 1 N sodium carbonate (10 mL). After the mixture was degassed for 15 min.,
it was heated at 95 °C for 16 h. Then, the reaction mixture was cooled to room
temperature and poured into H>O (10 mlL). To this was added dichloromethane (20
ml.) and the layers were separated. The aqueous phase was extracted with
dichloromethane (3 x 10 mL), and the combined organic extracts were washed with
H,O (5 mL) and brine (5 mL), dried (Na,S0O,), and concentrated. The crude mixture
was purified by column chromatography, gradient 0-10 %, MeOH in
dichloromethane, to afford 1.0 g (64 %) of N-(3-(5-amino-6-methoxypyridin-3-yl)-2-

methylphenyl)-4-zert-butylbenzamide (6) as a solid.
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S CL"~-NHHNNp \N_ O\ \ / 456.22 457.17 o Cl1 NH

HN N/// p N\ / \ 486.21 487.15 s - NHHN Np N\
W0 2008488525 470.19 NH HN HNC N p 66 WD 2008/ 0B3BBES2007/078185

PCT/ US2007/078185 N p \ / \ 495.26 496.21 / NH HN

HNC N p N 486.21 487.18 NH HN S O N <--NH NH HN p

499. 20 500.11 N N 470.23 471.20
4-tert-Butyl-N-(3-(6-methoxy-5-(6-morpholinopyridazin-3-ylamino)pyridin-3-yl)-

2-methylphenyl)benzamide (7)

A
NH
2O
H I
N N
© Q)
[00196] A 48-mlL seal tube equipped with a magnetic stirring bar was charged

with N-(3-(5-amino-6-methoxypyridin-3-yl)-2-methylphenyl)-4-zerr-butylbenzamide
(6) (0.39 g, 1.0 mmol), 4-(6-chloropyridazin-3-yl)morpholine (0.30 g, 1.5 mmol),
Pd,(dba)z (0.083 g, 0.10 mmol), 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene
(0.075 g, 0.13 mmol), and Cs,COs3 (0.65 g, 2.0 mmol) in dioxane (15 mL.). After the
mixture was degassed for 15 min., it was heated at 95 °C for 16 h. Then, the reaction
mixture was cooled to room temperature and poured into H,O (10 ml.). To this was
added dichloromethane (20 ml.) and the layers were separated. The aqueous phase
was extracted with dichloromethane (3 x 10 ml.), and the combined organic extracts
were washed with H>O (5 mL) and brine (5 mL), dried (Na,SO,), and concentrated.
The crude mixture was purified by column chromatography, gradient 0-33 %, MeOH
in dichloromethane, to afford 0.12 g (22 %) of 4-tert-butyl-N-(3-(6-methoxy-5-(6-
morpholinopyridazin-3-ylamino)pyridin-3-yl)-2-methylphenyl)benzamide (7) as a
solid.
4-tert-Butyl-N-(2-methyl-3-(5-(6-morpholinopyridazin-3-ylamino)-6-oxo-1,6-
dihydropyridin-3-yl)phenyl)benzamide (8)

[00197] A 25-ml round-bottomed flask equipped with a magnetic stirrer was
charged with 4-terz-butyl-N-(3-(6-methoxy-5-(6-morpholinopyridazin-3-
ylamino)pyridin-3-yl)-2-methylphenyl)benzamide (7) (0.10 g, 0.18 mmol), dioxane (3
mL), HO (1 mL), and conc. HCI (0.3 mL). After the reaction mixture was refluxed
for 2 h, it was basified with 10 N NaOH (1 mL). The mixture was then diluted with
water (5 mlL), extracted with dichloromethane (3 x 5 ml.), washed with H,O (5 ml.)
and brine (5 mL), dried over sodium sulfate, and concentrated in vacuo. The crude

mixture was purified by column chromatography, gradient 0-33 % MeOH in

65



NH HN O N 467.23 468.20 NN Q\HHN ON NHHNV\ \ /
~NN / NH
WOR08/A3386 2008/ 033857 PCT/ US2007/ 078185 N p \P¢T/US2007/078185
N 467. 23 468. 23
O NN/ \ N - - 552.3553.4465 ON\// NHHNV ON
0 556.2 557.3259 / \ NNS ONOQ/-NHHN O 565.3
di8d6rodthane, to afford 0.040 g (41 %) of 4-tert-butyl-N-(2-methyl-3-(5-(6-

\ 0 483.26 484.26 N N\ \ \ 467.23 468. 28

511.29 512.11 / NH HN HNC N p

-NH HN

morpholinopyridazin-3-ylamino)-6-0xo-1,6-dihydropyridin-3-yl)phenyl)benzamide

(8) as a solid: LCMS m/z 552.2342 (M™).

Example 4

[00198] The following compounds were prepared using procedures similar to

those described in Examples 1, 2 and 3.

MH+
Structure MW
m/z
\N
ozg}—Q 472.19 473.15
E / NH HN:
456.22 457.17
486.21 487.15
469.25 470.19
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ti20/ NN HN\ NN N ONH\/ N bp NN 569.3

570.3961 HN Q/-N N o NH N O510.3 511 NNHN N/ 68
WOD03088BA033857 PCT/ US2007/ 078185 NH HN / \ N BCTMES2007078185

\' /' \ 0 471.2 472.2588 NN 538.3 539.4 O0\\ .NCQ/-NH

HNOHN/ \ ONb-CNHNNS551.3552.2 HNCQ/-NNO

NH\ \ / NO 541.3 542.52 N HN~-N CONHHNIS NS

N603. 2 603. 44
\N
° \ 495.26 496.21
_ _
HN\N/ NH HN: Y

\N
o \ 486.21 487.18
o A
[/ O

NH HN: /N\NH
. _ =
\ d_cgz 49920 | 500.11
N \ N
\

\N
o \ 470.23 471.20
o A
o\N/ NH HN y

\N
Ozg}—Q 467.23 468.20
U—NH HN y

O, N\/
NH HN‘</NK
___ P
@{ﬁﬂ w6 | asas
.,
\

\N
zg}_Q 46723 | 468.28
am o
N\\_}iNH HN Y
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0 N N599.3 600.28 OOPH'Ns NI NHHO// O 69 W
2008/ 033857 PCT/ US2007/078185 N NH O 609.3 610.75 O
WOR@SHBISS NHz O O 627.3 628.52 N/ NH HN N POI/PS20M/Q78185
p 596.3 597.44 HON/N--NNHHNp O NH p 593.3476

594.376 NN HN CO-

\N
© \ 511.29 512.11
M -
HN\N/ NH HN: Y

\N
% 46723 | 468.23

552.3 553.4465

556.2 557.3259

565.3 566.438

569.3 570.3961

510.3 511
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0 NH p 579.3319 580.27 N-NHNGCN/ N\-/\N\ ONHN
597.2884 598.28 NNHNNNN OO NHOI / NHHNNO
WGIDSABSSD0. 5 70 WO 2008/ 033857 PCT/ US2007/ 07BABES2007/078185

NH \ / NOHN S OHN\ N 529.21 530.6 N O\ \ \
ONHN NHi NO582.30583.4 oN\/ \ (~H Ng NH
HN , M N O 488.2 489.3 N

) NH HN4</_\N
S O
\ o 471.2 472.2588
N .
\

/\ N==N 538.3 539.4
q NAU—NH _ HN Y
) HN:/ z
/ NH )

551.3 552.2

541.3 542.52

603.2 603.44

599.3 600.28
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O\ / \V'\' NHHNTNN 511.26 512.3 \ CNH O
HHN O 524.29 525.5 O NH N6 N=NHN\ M-/
WO3WsA3388 O N=N- - \' S NN-L NHHNHO\--
600.1 71 WO 2008/ 033857 PCT/ US2007/078185
NH HN HOB \-/ O 595.33 596.2 0 NH \ / cN

A-/ 538.31 539.1 0 N O N=N

N HN NN

N 583. 27
~PQ/BSDNAT78185
NO NN

0O N=N N

609.3 610.75

627.3 628.52

596.3 597.44

593.3476 | 594.376

579.3319 | 580.27

597.2884 | 598.28

599.26 600.5
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N N6-c ~ HNL U N 542.25 543.1 0 JNH/ N\ HN

-% /N N ,~N-< 611.3 612.2 O NH N=N HN N~~ 597.29
WGABSMB338¢1) O NH HN S\ - - N=N O N 570.24 5rQT/US200M078185

O\W NENS ~NN NHHN HO _-N Oo 531.19 532.08 72 WO

2008/ 033857 PCT/ US2007/078185 0 NH H a N ONNI 566. 30

567.16 0
@]
N 52021 | 530.6
\N
o N\
N — =
o )—NH HN
\/I N~N O
58230 | 583.4
\N
o= \ \
NG — \ S
el HN
<N ° 4882 | 489.3
\N
O \
_ S_> § ?
T\/N )—NH HN
N ° 51126 |512.3
\N
_ _
i #—NH HN
N o 52429 | 5255
O
NH N/
S
9 N
= N=NC
HN N N
N/ N 58327 | 5842
\N
N NN S
N N NH HN
ot N/ 7 O
50927 | 600.1
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NHNCH3 / I \ NI

N') N ON579.33 580.2 0 b-c~ N=N
/| N 556.26 557.1 0 NH N=N HN \ 552.32 553.2 N O\ /
WO 2048M83857 \ S HO---N N-\-// NH HN 613. 28 614. BCT/U8140%/078185

HN HON 0 566.3 567.1 N O\ / \ \
-\ S HOCNNHHNO 570.24 571.0 N_ - - S HO-CN NH
HN O 584.26 585.0 73
\N
R Sad
_ _
_/—N\_/N \ / NH HN
HO © 59533  |596.2
@]
NH /
/N\_,
= N=N >
HN—<\_/)—N
538.31 | 539.1
O
NH /
S N
9 a oY
HN—U—N
) 54225 | 543.1
O
NH /
§i\ S-Crs
= =N, /M
HN N N
_Q—/)_‘—’_< 611.3 612.2
(@)
NH /
2 /™,
_HN ) N/_\N
| A 597.29 | 598.3
<—O
(@) N—)
NH HN—(/_>—/
S \ — N=N
N \ %
™
57024 | 571.13
\N
o N \\
O T
N N \ / NH HN
Ho—~/ o 531.19 | 532.08
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WD 2008/ 033857 PCT/ US2007/ 078185 0 N J=<fN HNeN HN N

556.26 557.4 s H ONNNHO N ON 583.27 584.2 0
WORIKOSISST N O N | O- 527.25 528.1 0 NH NH O Neq/B5200078185

HN\ / NN 578.31 580.0 ON\ S ~\ - /--( N\) NHH

N Ho v~~~ /1//] 0 584.26 585.1 N NH HN ~N S NeN O

608.27 609.1 N

O

NH

H
o NNF °

566.30 567.16

0
><<))k R
N
SO
lil o VN N\)

579.33 580.2
O,
NH /
2N 7N\
— N=N
HN—§\_/)—\N4<
/ 556.26 | 557.1
Q
NH /
/' o
N=|
HN \ /
/V4< 552.32 553.2
N=N ;SD_Q S
\ / NH
HO
613.28 614.1
\
o~ s E
\ / NH
566.3 567.1

© 57024 | 571.0

584.26 585.0
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O N=N N NH HN HO 580.32 581.2 N ONHHN/ \ NN / \

N=N O 604.33 605.2 74 WD 2008/ 033857

WEARDRNSBOD7/ 078185 s H ONI NI HO N N O NEGRUSDO7/078185
508.2 O NH V V' / NOO N=N/--~ HN\ N 554.30
555.2 / Q-KN=N[\ O S NHHNN- O O 661.25 662.1
N=N- -\ SHN\ / NH HN 526.22 527.2 N NH\ \ / - -
N / 0
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S N
$ 7N
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HN N
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S
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O
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I\ _ N N S\ - NN~/ N®622.28 623.2 N\ / \' \ O
NEN'S HN\ / NH HN 540.23 541.2 O NH NH N HN\

WG2B8AMBSH4. 2 N=N\ S ON\ NHHNO"N 542. pAT/B4R0 1078185
75 WO 2008/ 033857 PCT/ US2007/078185 O NHO ~~/ NO
N=N HN\ / iN570.28 571.3 (OONHHN/ \ N N=N

P
H
\N/ﬁ SN Nrj/Q\N o
K/N |N"No N| "
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HN 54221 | 543.1

75



\ 0584.26 585.2 0O NHNO NN HN A-/ N /N 567.33

568.2 o NH HN N/N 585.29 586.2 N\ / \ OHO=NS
WOR008/03387 HN 0 584.26 585.2 O N\ / \ \ [/ N=NCHOBI0(V078185

/I~\N\ / NHHN/ o0580.32 581.2 N NENNHHN O\ N\
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76 WO 2008/ 033857 PCT/ US2007/078185 s O,,~NCN/ NH
HNp OOHNI \ 625.28 626.3 Hro NNJ NN Ng N O
WO 20488385560. 23 561.1 s O N NH HN O O HN 538PABUSR97/178185
\ NONG- NHHN ~/ O OHNHJ539.26 540.2 O N=N s
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O
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O OHND583.25 584.2 N=NNoNHHN \ / O O HN539.26

540.3 77 WD 2008/033857 PCT/ US2007/078185 - O\ /
WORNS@BSN \ / NH H O HN 566.26 567.0 ExanptBUS2007/078185

Bi ochem cal Btk Assay [00199] A generalized procedure

for one standard biochem cal Btk Kinase Assay that

can be used to test conpounds disclosed in this

application is as follows. [00200] A nmastpr m X ninus
Btk enzynme is prepared=ongai ning 1X Cell | Signalijng

ki nase buffer (25 nV “HCl, pH 7.5, 5 nM
bet a- gl/;LQer,@@hosphato MM dithiothreitol, 0.1 nM

Na3V Cl2y), 0.5 M Promega PTK Bjotinyl ated

peptide substpat®e\2 nd 0.01% BSA| A master mx plus

Btk enzyme is 4 p d cont ai ni ng %Q%%' I'| si-gpal ing
peptide

ler o

kinasebuffer— 05 MPHKBrotinytated e

substrate 2, 0.01% BSA, and 100 ng/well (0.06 mJwell)

Bt k enzynme. Btk enzyne is prepared as follows: full

| ength human wi | dtype Btk (accession nunber
Exgmple3061) with a C-terminal V5 and 6x H s tag was

' pFast Bac vector for making bacul ovirus
B%gﬁ%ﬁﬁgﬂ%%fnésgépitope-tagged Bt k. Ceneration of

[00899]] ovi rAgehGaltiRkUipriread fonodenvindiRIgeocHRnidis Btk Kidaea s
detailed inits @ubl i shed (Er otocol "Bac-to

ABAL AT RESUSER it E8lsGonp gLt Epdoscd aathis m%ipat?%és gs fllws.
093 oSy B B CRRR R eSS B AR
SiBpkingrkodase hufifer (AvemMoiins-HiCR.obH @.5h 6 mogdrei-glycarsphugphvdte, 2
mM dithiothreitol, 0.1 mM NazVOy, 10 mM MgCl,), 0.5 uM Promega PTK
Biotinylated peptide substrate 2, and 0.01% BSA. A master mix plus Btk enzyme is
prepared containing 1X Cell Signaling kinase buffer, 0.5 uM PTK Biotinylated
peptide substrate 2, 0.01% BSA, and 100 ng/well (0.06 mU/well) Btk enzyme. Btk
enzyme is prepared as follows: full length human wildtype Btk (accession number
NM-000061) with a C-terminal V5 and 6x His tag was subcloned into pFastBac
vector for making baculovirus carrying this epitope-tagged Btk. Generation of
baculovirus is done based on Invitrogen's instructions detailed in its published
protocol "Bac-toBac Baculovirus Expression Systems” (Cat. Nos. 10359-016 and
10608-016). Passage 3 virus is used to infect S{9 cells to overexpress the
recombinant Btk protein. The Btk protein is then purified to homogeneity using Ni-
NTA column. The purity of the final protein preparation is greater than 95% based on
the sensitive Sypro-Ruby staining. A solution of 200 uM ATP is prepared in water
and adjusted to pH7.4 with IN NaOH. A quantity of 1.25 L. of compounds in
S%DMSO is transferred to a 96-well Y2 area Costar polystyrene plate Compounds are
tested singly and with an 11-point dose-responsive curve (starting concentration is 10
uM; 1:2 dilution). A quantity of 18.75 pl. of master mix minus enzyme (as a negative

control) and master mix plus enzyme is transferred to appropriate wells in 96-well V2

area costar polystyrene plate. 5 pl. of 200 uM ATP is added to that mixture in the 96-
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NTA columm. The purity of the final protein
preparation is greater than 95% based on the
W@ 20081083852 Sypr o- Ruby staining. A solution of PODUSMATES185
is prepared in water and adjusted to pH7.4 with 1IN
NaOH. A quantity of 1.25 L of conmpounds in 5%MSO is
transferred to a 96-well 1/2 area Costar pol ystyrene
wl m&emmammﬂi;&tﬁem plite $vrefthad AT gonadrdravibh bf 4h M. The
11-pain dose re r}sivE curve (startin %%ncent,rati on
feii“éloi}esa efl t9 1‘Eﬁ“| NOUK a4, IR [EYperiurgg psg rgacypn 1s
s@ga %thr@e’fklﬁ‘ﬂwér ?ﬁ%%ié@uér%uf?er%@%fnh Oﬁo SENEDAIA), 2878 SA-

l'us enzyne is transferred to appropriate
ARl alnsl I MMSHSF GﬁeAlb Theplamrieecad msing tinpoteyal v gd ﬁmﬁemeacteewulsa

of .. 200_M.ATP is added taq.th m xture n
PR S0B8T BAYasy ue FUabUeh TaIas S op Bt Sy b g 2"
enliQdiYS FIUEERIS h.al@, Vlued drB@hbsAJiRnBI9RERAafeat | on of 40 M
The reaction is allowed to incubate for 1 hour at

roomtenperature. The reaction is stopped with Perkin
EI melr 1X detection buffer containing 30 nM EDTA, 20 nM
l§ and 1 nM PT66 Ab. The plate is read using

Rﬁmmaceﬂ:mkmdafl uorescence with a Perkin El nmer
nvi sion using excitation filter 330 nm em ssSion

[09201& er 668NHAST sgAgrabred ppgedaredAr f F'lafl‘é?’rfd salbnlynBtk kangge
R R g T s LT LES TR

[00202]a st avadascetie Iafeuharbaﬁtikat Kido@stg of Assag’ tdilatmidathebe
used to test conztpounds di sclosed in this application

Presenggoff tgsticapoung po 3 dupt ﬁan%sceléa g tgnestippgdaierhbe neghating

f f
R P s T L T )
ly$d, hrﬁi?alﬁl@tdlﬂﬂ lssay\/lstﬂ'é:rﬂ;ﬂn@i it (el darddugrate. | BddaFpRIdiR afn@tints

5 mnutes at 37 C Cells are pelleted, |ysed, and a

ofisaeh @mplaér@asybjegt ty éﬁ%?ﬁ@@ B weseere F]@étirgdwlﬂg, gishas anti-
PRI AT S SR SHIPLEy AU SPASEN e

u}ﬁf}IhSWBﬁlktidfycﬁr%&)ltlahklabﬁbbdy((Bﬂ TraSscgmabm habsBeEdhhod)agy
31) to assess Btk ggphosphoryl ation or an

Coaﬁf)lfosf%amquaao%f Risin Ydlfct i on” Labs #611116) to

control for total anpbunts of Btk in each |ysate.
Exanple 7 B-Cell Proliferation Assay [00203] A
Expanpledl i zed procedure for a standard cellul ar B-cell

l[iferati.on, assay that can be used to test
B%ﬁp‘%‘lﬁ’ﬁk t‘f”é@l S¢ed in this application is as follows.
[obmﬁ 04] Bﬁ\%@lllérﬁlz%ﬁ%r&éﬂm@f&da fhm s ReRB-881 SoliRrrpk

al b/c mce using a

assay that can be used to test compounds disclosed in this application is as follows.
[00204] B-cells are purified from spleens of 8-16 week old Balb/c mice using a
B-cell isolation kit (Miltenyi Biotech, Cat # 130-090-862). Testing compounds are
diluted in 0.25% DMSO and incubated with 2.5 x 10° purified mouse splenic B-cells
for 30 min prior to addition of 10pg/ml of an anti-mouse IgM antibody (Southern
Biotechnology Associates Cat # 1022-01) in a final volume of 100 pl. Following 24
hr incubation, 1 pCi’H-thymidine is added and plates are incubated an additional 36

hr prior to harvest using the manufacturer’s protocol for SPA[*H] thymidine uptake

assay system (Amersham Biosciences # RPNQ 0130). SPA-bead based fluorescence
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B-cell isolation kit (MItenyi Biotech, Cat #
130-090-862). Testing conpounds are diluted in 0.25%

WORrBS033867 | ncubated with 2.5 x 105 purified noRGEUS2007/078185
splenic B-cells for 30 min prior to addition of
10g/mM of an anti-nouse |gM anti body (Southern
Bi ot echnol ogy Associates Cat # 1022-01) in a final

is volmekinaf mikdébela cdaatdr oWatigeeZBriplént 1430C Bbikin Bimerl Ci
3H-thym dine is added and pl ates are incubated an
additional 36 hr prior to harvest using the

E tacturer's protocol for SPA[ 3H thym di ne uptake
assay system (Amersham Bi osci ences # RPNQ 0130).

T SleR-Rreliferbtigedssdyuor escence 79 WO 2008/ 033857

US200y7/ 078 [ ted obet.a counter
[ODHE aoo e ared peg B ot T Rt g Fo e
caltheluisd Bloatdt @BmAS SR dﬁs%%@@]n tﬁlS%?ﬁﬁ&ﬁl'OhZ@ﬁ% fresedur e

for a standard T cell proliferation assay that can be

(00204 to tEBsellsqwnp reinspleesed § o whtksold gisill/e ati¢owsing a
fro

P 881 a1 SR (IRERCBioliE a PR D o pppuncs

ar€ @lhted $00.25aDMISIO arldVhédHai wiBi D5 ect)y’ pGdtied’mouse splenic T

130 090-861). Testing conpounds are diluted in 0.25%
G VoHEo2k K it ﬂatzclgar@&t% pé@}?ﬁ PreeRtaigs 80 min at

I
37@?8@ EOO%[ %/{)nﬁwg%)‘% atﬂeagtlgrzlg% #d§SI T3 or 9 m ﬁ%a[tbzg 937[2:%%? %94)
anhﬂf)([))@/;mSFS(ghagsZ;@M hnmgulgaﬁ:&n( Blljztl#lﬂiﬂgﬁh‘ﬁabznjaﬂmﬂchdtani ﬁltaﬁﬁ
ti bodi es ol |.owi n r incubati
m% %@redémdﬁg}wa% TiRE108 {RyRVeh oI ledudnutiraeay BEplog! [or
SI@QFH? {HRRAhind ﬁpﬁke Resh 5ys¥e?n h@t‘h&%ﬁim tighatnbbles RPNQ 0130)
manuf acturer's protocol for SPA 3H thym di ne uptake
SkAsdeyd based Bnvicireesvane@ingsion emuies b#taRPMN@eOMBa)ace Triplex
1435%1 E 1ba ed fluorescence was counted in a mcrobeta
ey race Triplex 1450, Perkin El ner). Exanple
9 CD86 | nh| b| tion Assay [00207] A generalized
procedure for a standard assay for the inhibition of B
Examplefctivity that can be used to test conpounds
this application is as follows. [00208]
Cﬁgéi]ﬁlﬁﬁﬁmn Bpenocyt es are purified from spl eens of

[00207F weekA @khtralBatprecctiune oy stiTrdhRogfe ehd inhipsidh (fBD
Phar mi ngen #555899 Testing conpounds are diluted to

cef) a5ty aicdeiysed e gompprnds dsslgsed gpthisnappHertipnds as n

fo naI volunme of 200 | in flat clear bottom plates
?%a con 353072) for 60 min at 37C

[00208] Total mouse splenocytes are purified from spleens of 8-16 week old

Balb/c mice by red blood cell lysis (BD Pharmingen #555899). Testing compounds
are diluted to 0.5% DMSO and incubated with 1.25 x 10° splenocytes in a final
volume of 200 ul in flat clear bottom plates (Falcon 353072) for 60 min at 37°C.

Cells are then stimulated with the addition of 15 p[g/ml IgM (Jackson
ImmunoResearch 115-006-020), and incubated for 24 hr at 37°C, 5% CO,. Following
the 24 hr incubation, cells are transferred to conical bottom clear 96-well plates and
pelleted by centrifugation at 1200 x g x 5 min. Cells are preblocked by CD16/CD32
(BD Pharmingen #553142), followed by triple staining with CD19-FITC (BD
Pharmingen #553785), CD86-PE (BD Pharmingen #553692), and 7TAAD (BD
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Cells are then stinulated with the addition of 15
[g/ 1gM (Jackson | nmunoResearch 115-006-020), and

w0 pwabsased for 24 hr at 37C, 5% CO2. Fol | owi ngPCT/b82087078185
hr incubation, cells are transferred to conical bottom
clear 96-well plates and pelleted by centrifugation
at 1200 x g x 5 mn. Cells are prebl ocked by CD

PHhen {982 #5 [-BEY Hliar (ichigeade s#ﬁéchrﬂQBD FACB@aBldlrblyidtgaﬂeﬂ lo@ the

i nij h CDl FI TC ( #55378
CRIEETARD: By S i Ayl S5 Surifie ooty gy
poégpd%gwézsumeu%g@&u 978188 comrmlagen 1oL ot

I's are sorted on a BD FACSCal | bur and gated on the
CD19+/ 7AAD- popul ation. The | evels of CD86 surface
expressi on on the gated %ﬁﬁullﬁjhi on is neasured versus
test conpound concent r at¥ nple 10 B-ALL Cell

B-AINiCeaISssaVAER209] The fol I ow ng is a procedure
for a standard B-ALL cell survival study wusing an XTT

(0020 out tT:henfengm iﬁ h@rosadiye forgf standarsl B-Adell. kel smvel study
usian%SaInyXf? II‘ %a%f)ututo eeais?r eé eeﬁgr?@e??g V}anﬂl Cgﬂ% S?irlllg Sags% Ican (i! used

to@Est BorAbduncle disslosed @this wpplicaloefon tsaiubBit¢ &b inhﬁﬁtuﬂhe survival
fﬂ%n'phobl astic leukema line that can be used is SUP-B
0

Gellprineubiuge. FOpehymay B-gell ggute hgpphoblagigiqukemia 1fnfed1gat
T
cahfhg us@@t IQ% ) _ggg,&g%qnﬁh{%ﬁ BLReIPART B Iﬁkﬁatqsewa%@é ?ro% ke

I'n mu mcrotiter ateS|
AT€€ove's nedia + 20% FBS at a concentrat| on of 5 x 105

OBEI ™ o ) BRI 11 BT ol e85,

pl&eRirf RTO HRF tIé?:oge gﬁié%ha FhhRIrp QW&nQ&’JU‘aﬁm@BPS §Q|()'5 Eelik/m.
into fresh 96-well plates containing the

Tersbmmpmmdam@ thdén wlded wiih @ﬁlrmlvco.rp: v60.4fp DM;&@ t Cdftmare 3

oSS A OO B S5 Mo oS TR0 9
fr&h%%elﬁ@%e%%ﬁﬁ fe fe%@éﬁn‘ﬂ;gﬁné%ﬁd LRKE @loréw u #t@@ﬁj

hour | owm ng nanufacturer's directi ons
addgaainhydayak dvitonicadh 2 peDod.or0 Wib@n XAl solttraaRedhaes hdsled

oAt PeldlichlsD ket PRES o8l bS8 Tl Rieafheat 14 pag 20

houB MR REh ot th@RiRGuEE UFe@iofs MERS Ha8H o YALA WatH 4e0DIYBOMSO
only treated cells. Exanple 11 002%1 The conpounds

ondy edtesedlsivithihdhedngapiange efitby éS S er51 1e§)t ig dleunrtaltememgtﬂp@
pe?ce%faggn'f ¢ L{e SOl tﬂg 25t h(gl,?n% trea{ed Welfs 2R asureSd) Versus the

cer hose conpou
DMSO only treated cells.
Example 11
[00211] The compounds disclosed in the examples above were tested in the Btk

biochemical assay described herein (Example 5) and certain of those compounds
exhibited an ICsq value less than or equal to 1 micromolar. Certain of those
compounds exhibited an ICsp value less than or equal to 100 nM. Certain of those
compounds exhibited an ICso value less than or equal to 10 nM.

[00212] Some of the compounds disclosed in the examples above were tested

in the B-cell proliferation assay (as described in Example 7) and exhibited an ICsq
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exhi bited an 1C50 value less than or equal to 1
m cronolar. Certain of those conpounds exhibited an
WO g@98/0sabue | ess than or equal to 100 nM Cer t BETIUSF007/078185
those conpounds exhibited an 1 C50 val ue | ess than or
equal to 10 nM [00212] Sonme of the conpounds
di scl osed in the exanpl es above were tested in the
vaBieclesl thar @l dquel atlioanicass@yr. ((éestadesfcthbia:ead)niprouﬁxsaamlt&‘tea[)an
nd @é@lblted an C50 81 2008/.03 §§7 o
Gyl @Soﬂ%?rs%@ toymifeomaes CHkHN o heguempanggexhibited
an WG ORI 8L (n PO ol Bfs0bhAES: BRMREYNds exhi bi ted an
val ue less than or equal to 1°micronolar. Certain
[00213]hos e Cotmpo uhtdisseeoommun@ﬁjdldamt in@BOt V-abll prdhétsrstlcbrhami had
00 nM i
1o v PR AR et e P adiighs

dedfiéhedadreid (BQe¥be@ BXARSIER).t han or equal to 5
m cronol ar when assayed under conditions described

(00K n ( dscrss e diseoaceei8pahiboobILs) vosesal n
ll’lﬁ%r[PQtlil Q(I}dfsceq O?I'OJ.#%I'ES Olllq [ eVIYGrI]'(? gt)r(la Sl?lgnfe@ha%ln some l{lS%ffll’lCGS ?

foRE, bobwkn 1@W0@Id gresENBah ﬁfetla)g&%ue@-of filg)sd compouhd@ forlibhibaldd of
greater. than the 1C50 val ues of those conpounds for
:Bﬁﬁ%P61¥¢¥WwQﬁ B-cell proliferation. [00215] Sone of
conp n
e e S e R e A M
inhibitchint df dheelkk@:ﬂmty tientddr thefooadpioas 8scribettlin Ievahiphé 9)edndin
0 .val t han or equal tao 10 m cronol ar
X@%ﬂg@ﬂ G V@ﬁ@ﬁ%ﬂs RS sRido dQRRIBTOMOdTa b e Wi ste
confRnddGhitieatgyel, \Iaﬁlejle@tﬁz[rp&réqﬁﬁl to PahicAirio18f, Céxﬂ?@@f
conmpounds exhibited an I C50 val ue | ess than or equal
those ®aPonils axhitiied andCawalue|@O 20| or8gna toH0Q@ hi in this assay.

ds, di d h d -cel |
0p2fferm o SERT SR Grroriras S raHRER noria: BoRdie fore!
le@i@$6ih cOEsurk R aFxanPludddQhe caagtion@XBidpibkd aNEx4apfle 16, Uid

| ess than or equal to 10 micronolar. [00217] Sone of
exhitit adkpovelusleds ben eseqal to Wl misroseldr-her ei n” exhi bi t ed

[Oaﬂﬂpl bi °§o*}§e”6f° t | {:ﬁmgoun%ls ldlSQ%%ﬁ?(P me}ﬁ%c osegclj}ﬁerﬁm exhlblted both

sone o oun di'scliose

bledﬂ'ehﬁd:aﬂ askl adl-b&50 adalitye Hoﬁéﬁarﬁ;ﬁla,l’hoﬁfe oF (ﬂlttadonﬁpbuﬂ;@s disclosed
m.cronolar in the Btk biochem cal assay described

hepcip sxhibitekamdsise vaye kesethan of el {oal Qiqre@slaf ke ditk
b1§81'é?‘|1 al b ges@‘lﬁ&?g&&% é}gkig‘ﬁ@% 5'1) ﬁﬁ'ﬂ; RE‘ VQlfue tdie than or equal

as e assa assay
to démrd:m&ﬂahe raeleast(olx a)ﬁ'ﬂiee:ellﬁ),aseﬁ asSayo l(ot]hél) tharC&net’Iaceﬂl okay)

nds ex te | C50. val ue | ess_than.or
eé%f &fhscé1 h ﬁllQ)h o (EﬁtB%%‘?élﬁF’é’ﬁPndésf‘é‘gﬁ“wd an

ICg(ﬁ@l‘Mé IQ%Qharhglr &l t()Elxlﬁ{EP(l)rﬁolgl) inAfd Bﬁ@bl'o%yﬁla%@yld%ﬁlbed
an or equal to 10 mcronolar in at |east

herein (Example 5) and an ICsq value less than or equal to 10 micromolar in at least
one of the cell-based assays (other than the T-cell assay) described herein (Examples
6,7, 9 or 10). Certain of those compounds exhibited an ICso value less than or equal
to 0.1 micromolar and an ICsq value less than or equal to 10 micromolar in at least one
of the cell-based assays (other than the T-cell assay) described herein (Examples 6, 7,
9 or 10).

[00218] While some embodiments have been shown and described, various
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one of the cell-based assays (other than the T-cel

assay) described herein (Exanples 6, 7, 9 or 10).
w@z20Basassof t hose conpounds exhi bited an | C50 REl/U82007/078185

| ess than or equal to 0.1 mcronolar and an | C50

value less than or equal to 10 mcronolar in at |east

one of the cell-based assays (other than the T-cel
madisiaytjond @s¢ rutsatitioes miap b¢ xaderieaso &ithéut dépaning ¥ym the spirit

an&lggéglqs é]gjcmnl\ygl?tfq%u 0? ggquyﬁene %%]flgg\égl@?r%ggonsguorpmgse?qg is not
1nP géd’{*ﬁgptﬂg CRFRLER rofPRlrih SR HRRIn &AL S Wﬁyﬁérmr@mﬁ
be made thereto without departing fromthe spirit and
the b@p@l lofgutgretherevtand ans thee mommpééthaf @ferrqﬂea"y gmbodiments
Q&truc on_pur pose it is I,.nt ed that t&g

Rl BRERR: it pBecopBePOUEY 1P ainyidfap

tha Fek@WehivehhanhidWeeh dbREBbd bpaayag ﬁlutsﬁﬁ[cﬁloafnd P Amithtibs on
us not intended that exenplary enbodinments fromthe

th@@é@ﬁ@f&&ﬂﬂ@ﬁmbe read into the clalns Accordlngly, it
[0g Ao dggcw kgo%fsftgﬂﬁer (3521'?)0*&1‘[10{[1I cTig egcfn thla ”ééq%”sk%lf?aﬁ DAL art

cah] Wbid @ht PR&eding défh:ﬁpﬁ@ﬁ) Reilioé tliehﬁeﬁéhﬁhﬁ&ﬂob@@ 24 9]llest extent.
W thout further elapboration, it is believed that one

Theqrpgeding nelered spaciiicceaphodiiaeiy aienbersi e dgibggonstrued as
B ELAASD bl oA YOI AL i v ey
wekatbedement s are, therefore, to be construed as nerely
[Ob%%ostrat and.not limtative of the remai nder

di scl B ©regeingApdiayhe G e%}lsﬁempf%%smreﬁﬁt fPﬂE
urlcBFE8IQ1 RUBRLs (R1stRENE XA PR%ind @Eﬂceﬁt@ﬁ@%%&@ﬁy%@%h@ uRless
set forth “uncorrected in degrees CelSius and,
othami® indidatpér cent ages are by wei ght, unl ess otherMAse

hogli-cat e 0022 The entir cl osu
(OBEERIF ot Bisenipagy %ﬂ?@ﬂ%ﬁn e ledbnoaaleR b aiblisians
ci@theRin ﬁﬁf@f&:@ﬁ@ W7 S. Pi3kRYIng1 APRicalbR SbEANDB0/843,851
Seri al . 60/ 8 filed Septenber 11, 2006, is
filpeh S@ptpmb@t Hd 2696 ﬁ%mé@@ﬁt@éec}i@frr@feﬁencp hoz2R] The
[OHE%edI ngTh ed ?mlgpe%‘ ch&BE %t Sﬂeé{"' th s%mlrﬂr s@Ecess by
ess by S Ae ge her | cal or

subpeatidd malgbyeriiasyz bt i;ﬁdﬂﬁ:@l&a;ea@aﬁﬂsedaﬁ@ﬂtms anPsredpeRging
conditions of this invention for those used in the

C%‘Fbél@ééi PhiiseRysrsoador t[ﬂewsql IHhe RrecRding S¥@BRIFhg
?f.ﬂr I pt '1% tﬂ@?oré h%ﬁ 151h%n@5ﬁlllgcﬁﬂl tf §1tt :'(]:%(ns easily

rtain the esse acterlstlcs 0
ast:meemthecmseandl chmat:tmslmcsdﬁ plais friviegtibr amd, twhthoutsrta:pammg droth the
scope ther can nmake various ch
SPHYF iSEARE| tg"rlfﬁ‘)fo?a”t aKS YAFOHE FRfReey %gfg‘%%flc?tlonts Ot {hgripypsion
t0 439861030 EORH bds MBS onditions.
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83 WO 2008/ 033857 PCT/ US2007/078185 What is clainmed

i S:

1 A conpound chosen from conpounds of Fornmula 1:

W@RwsMsIT R21 O/ HR N\ NRls O R22 (R4) 1PQI/US2007/078185
(Formula 1) and pharmaceutically acceptable salts,
sol vates, chel ates, non-coval ent conpl exes, prodrugs,

and

m xtures thereof, wherein Ris chosen from

Wapt is chéthéd/issubsti tuted aryl and optionally substituted

het
sub

oaryl hosen fro dro optionally
CP‘@P%‘&PCF é\ﬁé?n éﬂ)fmePB\b‘%‘{n IOP”Qu ubstituted | ower

al koxy, hal o, and hydr@xy RQA and R22 are
i ndependent|y chosen from ﬁl pydr o and optionally
6

substituted | ower al kyl;

i s chosen from hydrogen,

cyano, optionally substltuted cycloalkyl and
optionally substituted | Bwe N O chosen from
optionally substituted 5-nenb -roaryl,

optionally substltuted pyri dazinyl; |optional ly

substituyfed pyTH -otlonmlly substituted
pyrazi nyl; S A bstituted
Co- CAaIker e, i subst it ut ed®

Co- C4al kyl ene, ( C4al kyl ene) (SO -, -(Co-
C4a|ky|ene)@SC2)- d/\\ - C4al b ene) (C=0) -; and G
is chosen from hydrogetf,\hal o, hydroxy, alkoxy nitro,

optionally substituted ﬁhkyl, optional |y spbghilhyyed
am no, optlonalgﬁ substituted carbam m doyl,
v

opt i @ﬁaﬂlhlalyn@abtsq
SUbsglpt Iugﬁglm %ls gpal clfr¥1ig% aP 'glngt%?ésltl\{ereé‘ibwﬁlérteynt ed aryl,

and

ateep bl @itpcpblatesl leelatemmn envaldny

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

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

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

R is chosen from hydrogen, cyano, optionally substituted cycloalkyl, and
optionally substituted lower alkyl;

A is chosen from optionally substituted S-membered heteroaryl, optionally
substituted pyridazinyl; optionally substituted pyrimidinyl; and
optionally substituted pyrazinyl;

L is chosen from optionally substituted Co-Caialkylene, -O-optionally
substituted Cy-Cgalkylene, -(Co-Caalkylene)(SO)-, -(Co-
Caalkylene)(SO»)-; and -(Co-Caalkylene)(C=0)-; and

G is chosen from hydrogen, halo, hydroxy, alkoxy, nitro, optionally
substituted alkyl, optionally substituted amino, optionally substituted
carbamimidoyl, optionally substituted heterocycloalkyl, optionally
substituted cycloalkyl, optionally substituted aryl, and optionally
substituted heteroaryl.
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84 WD 2008/ 033857 PCT/ US2007/078185 2. The conpound
of claim1l1l wherein Ris chosen from4,5,6,7

WO 2408aBBs8T obenzo[ b] t hi ophen-2-yl and substi t ut BCT/US2007/078185
4,5,6,7- tetrahydrobenzo[ b]thi ophen-2-yl chosen from
nmono-, di-, and tri-substituted
4,5,6, 7-tetrahydrobenzo[ b] t hi ophen-2-yl wherein the
substituents are independently chosen from hydroxy,

| ower. al k quo hal. o, | ower al kox and
2-het eTltf‘aﬁ@ﬂpou@iO PPB]G{ZFﬁlaRdf C%qssvﬁﬁ SSsin R i s
chosgfai Rmeﬂzogbﬁhlgphéneﬁ &%@Qﬁﬂé@h@ ¢ i ophen- 2-yl

and sub titut
t et rtadeuﬁenmpbﬂlmph@phehGMEw freinose@m- f dio rmdromoubstituted

t stit

2 5 65 elnnR b Rb BB bR PP sylsERETY e
subsihidgeaddislyl chodc@WRIm hdkYy, loder allbg, KORREVAL 0 Obwet AkHy,
3 wherein Ris chosen from4,5,6, 7-
t et rakyhgreobrsyizo[ b] t hi ophen-2-yl. 5. The conpound of
claim1l wherein Ris chosen fromb5, 6,7, 8-tetrahydro-4H
cycl ohept a[ b] t hi ophen-2-yl and substituted

3.5, 6, ?heScoﬁqqiomadnysﬁﬂ@m{lBkay@ﬂl Rheblﬁ@[ebhbhi ppleen- 2-yl
chosen from no ri-substituted

56 ot B bRy o] SNepbaBRArh Wpon- 2-
1 o TR R HE v BRI e RSP

i s chbsentefralpnirdhetzalb BhiopheraPytiwvherdtdt the substituents is lower

cyclﬁgﬁpta[b]thlophen 2-yl. 7. The conpound of claiml

wher R is chosen from 6, 7-di hydr o- 4H

t hi eno[ 3, 2-c] pyran-2-yl and benzo[ b] t hi ophen-2-yl. 8.

The conpound of claim1 wherein Ris substituted
4.phenlte wmyeend bf dmnmd mdierein Biis chewaa foni 4,81006t i t ut ed

phen erein substituents are independently 85
) 2%%@“@%%%0[%13 ’1‘]; 078185 chosen from hydr oxy,
| ower al kyl, sulfanyl, sulfonyl, nitro, optionally

substi tuted am no, Iomer al koxy, | ower alky
5.subsHherqomngupg phclaime | svherain B ikahasen fiowe?. 6&|>8<t§tkr9hydr0 -4H-

subsg { %]gtg[bWhiotpﬁgla—% ran@‘s)uq%tlﬁl?edo 3 ,k%m{%[ral%! ké/ 4H-

substit) r OX ower i tuted

Wi t rbybmepta[aﬂﬂhmp}mn-aryd ch@ieﬁ faf shono-9di- Tael tﬁ@ﬁbﬁﬁﬂl@d of
clai m 8 whe Ris substituted phenyl chosen from
mono0.7,8- tetrahydro -4H-cyclohepta[b]thiophen-2-yl wherein the substituents are

independently chosen from lower alkyl.

6. The compound of claim 5 wherein R is chosen from 5,6,7,8-tetrahydro-4H-
cyclohepta[b]thiophen-2-yl.

7. The compound of claim 1 wherein R is chosen from 6,7-dihydro-4H-

thieno[3,2-c]pyran-2-yl and benzo[b]thiophen-2-yl.

8. The compound of claim 1 wherein R is substituted phenyl chosen from mono-,

di-, and tri-substituted phenyl wherein the substituents are independently
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di-, and tri-substituted phenyl wherein the
substituents are independently chosen from hydroxy,
wo ome03mbkyl , sul fonyl, hal o, |ower al koxy, anBCT/US2007/078185
heteroaryl. 10. The conpound of claim9 wherein Ris
4-1 ower al kyl -phenyl-. 11. The conpound of claim 10
wherein Ris 4-tert-butyl-phenyl. 12. The conpound of
cl ai moﬂeﬂ/\ﬂn@néliydlroRy,i lswphakyil suiﬁlhmlt, bilfiingtl nwrd, loptionally
het er ocycl qal k 13. . The co nd of cI n11 wher ein
R |§”§§IB§E€8@H}1%% lyyeriadk iy | ORRBIH! TP CHIHBL one more
and i 1WASHL AU RNED dilhtne MREIRL Ralb NGweHRR s‘hH@cHﬁt%d
are independently chosen from hydroxy, |ower al
sul fanly hydrexiy. flowmgd alkyd pebhsonaed with $Qm@"tailltaxlyemddmtmroary1
| ower al koxy, |ower alkyl substituted with one or nore
hal o, | ower al koxy substituted with one or nore hal o,

9.1 onerhaddapousid BeEltnk' B Scherath Rhs Bysktiaxat pHe@YEdhodk¥dm mono-,
substituted with [ower al koxy, and heteroaryl. 14. The
conpbundd ¢i- S@bsatuwcn@e\mbw@rmnmﬁ subgtifugnie are independently
aIkyI r d|n of C erein
R |sh€§)(%{lflr hﬁgoﬁybo??ﬁgg P%ﬁojb“@r%%%éng cl aim
1 whetebaryl he conmpound of Fornula lis chosen from
compounds of Formula 2: 86 WD 2008/ 033857
PCT/ US2007/ 078185 G L/ANHC X R1/ O RS\ R16 O

2 4 r n from
yd(@%é%%“ﬁ 5§§§§# 8&%Fr£¢E’F4qO&$% %vﬁﬁgggfionally

substituted am no, | ower alkoxy, Iomer al kyl

substituted with one

Usubs'h?et‘i?ﬁg’d)uﬁﬁlf) clga | Bihag ﬁﬁ%ﬁ 6€rf1b5 Pfl%ny
substituted with hydroxy, optionally substltuted
het erocycl oal kyl, and optionally substituted

121 et eTlmoyflpouacrh df Haing 1 sHegamRfis phenyl sutdti@red with The

n@ﬁgnd o ?|n116 wherei n the conmpound of Formula 2
SR04

koxy

13. The compound of claim 1 wherein R is substituted pyridinyl chosen from
mono-, di-, and tri-substituted pyridinyl 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, lower alkyl substituted with lower alkoxy, and heteroaryl.

14. The compound of claim 13 wherein R is 6-lower alkyl-pyridinyl.

15. The compound of claim 14 wherein R is 6-zert-butyl-pyridinyl.

16. The compound of claim 1 wherein the compound of Formula 1 is chosen from

compounds of Formula 2:
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from conmpounds of Formula 3: Y~~ N-1 Y1 N L "2 Y3

GNH XR21 OYNR R5 16 OR22 (R4)1-2 (Fornula 3)
wWoR@BMOB38SYi , Y2, and Y3 are independently choskCI/U82907/0§8185

and CH, provided that one of Yi, Y2, and Y3 is N 87

WD 2008/ 033857 PCT/ US2007/ 078185 18. The compound of

claim 17 wherein the conpound of Fornmula 3 is chosen

from conpounds of Formula 4 ~Y;/A¥\N Li GY3 INHRS

XR1 O \ I N\ N \RI6 O R RA) TN (Formul a 4).

19. The conmpound of claim 16 wherein |the conpound of

Formul a 2_xs chosen from compounds la 5: 1\

/
S

X N ~

Rie
@) /\/
(Ra)1-2 (Formula 2)

wherein

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

X is chosen from N and CH.

17. The compound of claim 16 wherein the compound of Formula 2 is chosen

from compounds of Formula 3:

(Formula 3)

wherein

Y1, Y,, and Y3 are independently chosen from N and CH, provided that one of
Y1, Yy, and Yz is N.
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GZNNH XR10O RS 16 \ N\'I RO/ R \ 22

(R4)1-2 (Formula 5) wherein Z1 is chosen fromO, S,
W@rwsMBBe7 and Rio is chosen from hydrogen andPCT/US2007/078185

optionally substituted | ower alkyl. 20. The conpound

of claim 19 wherein the conpound of Forrmula 5 is

chosen from conpounds of Fornula 6: 88 WD 2008/ 033857
18PCT/ TIS200nHo0d8 2B ainG1 ZwiNetih thRSoxkpB2dd P Faxnila\ 3 is chodéns

OR R4)1-2 (Farmula 6). 21. The conpound of claim

16 vﬁ@gép PP‘I‘%&@%FB% 8%f Formula 2 is chosen from

conmpounds of Formula 7: NN, / XR21 O RSI/ H N N
Rs ORzz \ N

/] |
d Y3\)\
NH

Rs X
]
X
o
(Formula 4).
19. The compound of claim 16 wherein the compound of Formula 2 is chosen

from compounds of Formula 5:

(Formula 5)
wherein 7 is chosen from O, S, and NR o, and

Rio 1s chosen from hydrogen and optionally substituted lower alkyl.

20. The compound of claim 19 wherein the compound of Formula 5 is chosen

from compounds of Formula 6:
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(R4),-2 (Formula 7) wherein Z2 is chosen fromO, S,

and NRii; and R, is chosen from hydrogen and
wWopiososEss!ty substituted | ower al kyl. 22. The chepUsed7/078185

of claim 21 wherein the conmpound of Forrmula 7 is

chosen from conpounds of Fornmula 8: 89 WO 2008/ 033857

PCT/ US2007/078185 G~ 'l NH RS X R21 O NN ,R16 O

R22 (R4)1-2 (Formula 8) .k 4
of claims 1 to 22 whergin L/is c
substituted Co-C4al kyFene, "0-
Co- C4al kyl ene, - (Co-C4al kyl en€) (S
- (Co-C4al kyl ene) (C=O -. 24. The co
whemein L i i

e compound of any one
osen from optionally
(onal l'y substituted
H; and

ound of claim 23
chosen from optr,nal |

Co- 4a C= . 25. The
conpoun a coyal ent bond.
26. The in Lnis -(CO-. 27.
The conpo 0 2Brwpherein Gis

compound of claim 27 wher

G is chosen from

hydrogen, optionally substi®uted cycl oal kyl(Foahda 6).
optionally substituted | ower alkyl. 29. The conpound
of claim28 wherein Gis chosen from hydrogen,

2§yd

one D Ebpoun PPraBT Bt e imp AR GATRRUNS R,

wherfeb cRhpandisk8 Fargulamgdependent |y chosen from

hydrogen, 90 WO 2008/0%385 PCT/ US2007/ 078185
optionally substituteg/cy 7 alkyl, and optionally
substituted (Cl- G

N/

22.

NH

(Formula 7)
wherein
7, is chosen from O, S, and NR;;; and

R 1s chosen from hydrogen and optionally substituted lower alkyl.

The compound of claim 21 wherein the compound of Formula 7 is chosen

from compounds of Formula 8:
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C6) al kyl ; or wherein R7 and R8, together with the
nitrogen to which they are bound, forman optionally
wWe 0386t ed 5- to 7-nenbered nitrogen cont ai PETYS2007/078185
het erocycl oal kyl which optionally further includes
one or two additional heteroatons chosen fromN, O,
and S; and | ower al koxy and | ower al koxy substituted
with with one or nore z, 31. The conpound of
claim 30 wherein Gis ,e%os&{x;fr m - NR7R8 wherein R7
and R8 are independenfly ch om hydr ogen,
optionally substituted cycl od kyl, nand optionally
substituted (Cl- C6)al kyl; opti onal l'y substituted

pi per -yl;  opti onal [ Ry piperidin- 1
-yl; o |y substituted py yl; and | ower

al koxy sjubsti luted wth with on re hydroxyl. 32.
The co cl 31 osen from

- NH- cycl opropyl ; R3uar e

i ndependent |y ch m hydr ogen |and (Cl- C6) al kyl
optionally substi®uted Wit h#®ne or fanre substituents
chosen fromOCH, (Cl-C4)a , amino, NH(Cl-C4 al kyI )
and N(C1-C4 alkyl)2; and -OHECH2OH.  33. (teemula 8).

conmpound of claim31 wherein Gis chosen from
nmor phol i n-4-yl; 4-1ower alkyl-piperazin- 1 -yl;

234- hyﬂfecx)oynm)iupe bf aliynonelof cldims 4-1d ODheslrklylis @iopﬁf faimn- 1
-yl vvhereln yl, i s substituted with o r
substRloRa B g%é‘or e @qop%qwﬂgé%bsﬁl pkélﬁylene
4- | oyercaikpé 'Qﬁcﬂé epensi=@gpi d al kyl is
substl{u%{eoy na%% ( y F‘%@ 4&F owe):rj1

al kyl -pi peridin- 1 -yl; 91 WD 2008/ 033857
PCT/ S2007/ 07

24, MRy Pgéfning ?ﬁ ?vlrh?g%ﬁ(naﬂ]lsggiog%r f é]%rl??l_ptlf)n%} )y substituted

CO—C4alkylene and -(Co-Caalkylene)(C=0)-.
25. The compound of claim 24 wherein L is a covalent bond.
26. The compound of claim 24 wherein L is -(C=0)-.

27. The compound of any one of claims 1 to 26 wherein G is chosen from

hydrogen, optionally substituted cycloalkyl, and optionally substituted alkyl.

28. The compound of claim 27 wherein G is chosen from hydrogen, optionally

substituted cycloalkyl, and optionally substituted lower alkyl.

29. The compound of claim 28 wherein G is chosen from hydrogen, cycloalkyl,
and lower alkyl.

30. The compound of any one of claims 1 to 26 wherein G is chosen from

-NR7Rg wherein R7 and Rg are independently chosen from hydrogen,
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3- hydr oxy-3-1 ower al kyl-pyrrolidin- | -yl; and

pyrrolidin-2-yl. 34. The conpound of claim 33 wherein
W@2008/083865en from norpholin-4-yl, 4-methyl - pi PEF/EHEI0NT/078185

| -yl, 4-ethyl-piperazin- I-yl, 4-is

opropyl - pi perazin- |-yl, 4-hydroxy-piperidin- |-yl,

4- HOCH2CH2- pi perazin-1-yl, 4-NCCH2CH2- pi per azi n-

| -yl 4- @A) GHRGHR2dryplealayl, and bptidnally substituted (C;-

4 hydr ox%ﬁgiﬂéﬁ HS’WL%‘%MW Hd Ry t%gpther with the nitrogen to which

3-car boxatm:}dé)re I%'oﬁl?df 'fgﬂn{]an bpt¥dnally substituted 5- to 7-membered
4- mor phol 1 no- pi peridin-1 - pyrrolidin- |-yl,

3- hydr oxyriBe gt dopiaimpyg h@buodyqiealk)ﬂlWhldndptlonally further includes

o 2 it wo plliam R EBRR I oSy AP er. shd 87 s ™

opt i 1gRet Aokt Ibivbt ARoxdyosBEtitaled With Wik bAOSH hyre hydroxyl
substituted 'l ower al koXy, cyano, halo, and hydroxy.

36. The conpound of claim35 wherein R4 is chosen from

ydr e I al ky
3mSRy R 8 Pt a0 SHRLL G B PYE © U

hy dr-0¥R/Rs S@hehdh ROBE! R3&BI(ddpeildeny Oﬁﬂs/eﬁi’l&ixﬁ&ydragen The
conmpound of claim 36 wherein R4 |s chosen fraom net hyl ,
trifl uor oYEICRYLY, subglitiiedsyelpplihly pnd pRitaaglly substituted !

trlfluorqgg 9§ Xy, di f1uoronmet hoxy, and fluoro. 38. The
conpound of cfaim37 wherein R4 is met hyl . 39. The
con‘pxmmdalwswmytu@d@lpﬂrazmharm 1 to 38 wherein R22 is

chosen. from _hydr nd | ower al kyl. 40. The
conﬁ&ﬁﬁ&ﬂgﬁméﬁi Wﬁg@xmﬁg}éuﬁ R22 is chosen from
hy dr gg@RadNdibs@ilu M pyrrofidinyiTBga conpound of cl ai m 40

mhereln 2 is hydrogen.
lower alkoxy substituted with with one or more hydroxyl.

32. The compound of claim 31 wherein G is chosen from

-NH-cyclopropyl;

-NR;Rg wherein R; and Rg are independently chosen from hydrogen and (C;-
Ce)alkyl optionally substituted with one or more substituents chosen
from OH, (C;-Cy)alkoxy, amino, NH(C;-Cy4 alkyl) and N(C;-Cy alkyl),;
and

-OCH,CH,OH.

33. The compound of claim 31 wherein G is chosen from

morpholin-4-yl;

4-lower alkyl-piperazin-1-yl;

4-hydroxy-piperidin-1-yl;

4-lower alkyl-piperazin-1-yl wherein said alkyl is substituted with one or more
substituents chosen from CN, OH, and SO;-lower alkyl;

4-lower alkyl-piperidin-1-yl wherein said alkyl is substituted with OH;

4-hydroxy-4-lower alkyl-piperidin-1-yl;
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42. The conpound of any one of clains 1 to 41 wherein
R16 is chosen from hydrogen, |ower alkyl, and | ower
w@Rkwplo3zsebstituted with a group chosen from opeT/O8207/§78185
substituted al koxy, optionally substituted am no, and
optionally substituted acyl. 43. The conpound of
claim42 wherein R16 is chosen from hydrogen and | ower
al ky3-caridxaniiie-piyenidouhgl;of cl ai m 43 wherein R16 is
chosen from hydrogen, nethyl, and ethyl. 45. The
conpbivePhotingiPA Ry #ulherein R16 is chosen from net hyl
and Hin-14f. The conpound of any one of clains 1 to
45 erein T is chosen from hydrogen and | ower
al kyd-hydt@xy-Flewemlipdtpydobflinel-gi; andl6 wherein R21 is
chosen&)ﬁiiﬁon%hgdrogen and nethyl. 48. The conpound of
cl aii™?7Whefein R21 is hydrogen. 93 WD 2008/ 033857
PCT/ US2007/ 078185 49. The conpound of any one of
clains 16 to 48 wherein X is CH 50. The conpound of
3dany dhecanpeindiaiglai| PBovirgeinheisghpser franN. 51. The
conmpaund of ,any one of claims 16 to 50 wherein RS is
chosen i rom yhydr ogen, optionally substituted
pi pet-i@diyy-pipeanth-i gwer al kyl . 52. The conpound of
claim51 wherein R5 is chosen from hydrogen,
opt i bA&YI-RiPe@uBst-¥k ut ed pi peri dinyl, iso-propyl, and
tert, ) he,_compound of claimb52, wherein R5
is t%?{cﬂﬁ%ﬁyl}ﬁﬁerg{ﬁ ]Tﬁlé conmpound of any one of clains 1
t o 5Bhydwhey-piparidinel -glonpound exhi bits an 1 C50 of 10

m cr I l.ess in an in vitro biochem cal assay of

Bt k ﬁ%ﬁ%@ﬂ’%@?‘ﬂ?ﬂéﬁcomound of claim4l, wherein

t he @m@zeﬁigérQiihsl-ﬁﬂ IC50 of 1 mcronolar or |ess
[

inan in vitro ochem cal assay of Btk activity. 56.
The £60pddnTh Heipaicmazys 1-yhher ei n t he conpound

exhi pi n.Co f 0.1 mcronolar or less in an in
vitr‘ghm%ﬁ%lﬁfr& Pﬂé%lsay of Btk activity. 57. The
conpakgof-4andth@ngp&fdigiainms 1 to 56 wherein the
conpound exhibits an 1C50 of 10 mcronolar or less in

an assaporasridppiiepdin-bil.of B-cel| activity. 58. The

comppund .of. cl ai m.57, wherein the conpound exhibits an

ICSOLP%éjfonglofhrrhSé)?pg’rrrlg na}\g"gr | ess in an assay for

I nhiBirtoliat-bfy1,B-cel | activity.
3-hydroxy-3-methyl-pyrrolidin-1-yl, and

pyrrolidin-2-yl.

35. The compound of any one of claims 1 to 34 wherein R4 is chosen from
hydrogen, optionally substituted lower alkyl, optionally substituted lower
alkoxy, cyano, halo, and hydroxy.

36. The compound of claim 35 wherein R4 is chosen from hydrogen, optionally

substituted lower alkyl, optionally substituted lower alkoxy, halo, and

hydroxy.
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59. The conpound of claim58 wherein the conpound
exhibits an 1C50 of 500 nanonolar or less in an assay
wo 2008/08d85bi t i on of B-cell activity. 94 WO 2008POBB8%Y7/078185

PCT/ US2007/ 078185 60. The conpound of any one of
claims 1 to 59 wherein the conpound exhibits an 1C50
value in an assay for inhibition of T-cel

37%r ol Thearoatpoond bheltini 36 atheteraR} isThofcal febrgy nediyértritlnaronaithyl,
| C50, .val ue that the conpound exhibits in an ass for
| nnidilTErrg el e BHBIorPaFap o A upfomeifexy: 8?1‘%‘8%”-
of claim®60, wherein the conpound exhibits an | C50
value in an assay for inhibition of T-cel

3&r ol THesroatpioond phelhin 37 athetegaBf is5ndtbyld greater than an
| C50 val ue that the conpound exhibits in an assay for
inhibition of B-cell proliferation. 62. The conpound

30f  cltd dBnfbundBEER] dheldTR1EAND @Y BY whXkHDRS,S s @lbskAHBm
value in ‘an assay for inhibition of T-cel
pr ol ykeregniaod lavrearlkys at | east 10-fold greater than
an |1 C50 val ue that the conpound exhibits in an assay
for inhibition of B- cell proliferation. 63. The

4(c onpiegngiouad yf laien 89 whkinR,,1is tifos6R fiohety@irdechR@d methyl.
conmpound exhibits an 1C50 of 10 mcronolar or less in
a B-ALL cell survival assay. 64. The conpound of claim
1 whgyel 1S, chosen from

B R SRR B PR I Bk D tinds of
Exanpl e 4. 65. A pharnmaceutical conposition,
co i sing a coppound of any one of clajns 1 to_64,

4% oggffr?eqorf?wa& 8 nyeoalgto(%&}%m%m HhodeRIE R iy cheser fPRbI e
vehiglig LROBGRr atky O RERWet Elk$t suBdi A ifh a &€p chosen from
exci pients. 66. A pharmaceutical conposition of claim
65, optiendiynsubbigutedrposiyt onildy substtwtddaredo.i and@pfiomaily
chosen frominjectable fluids, aerosols, creans, gels,

t abl % gﬁ“ﬁﬂkfﬂ: capsul es, syrups, ophthal nic
solutions, and transdernal patches. 67. A packaged
phar maceutical conposition, conprising a

43phar Hecomnogad otdpmpp4? wheigioR1sab alhares oy hyslgogeamgd loger
WO %9@%/033857 PCT/ US2007/ 078185 instructions for
usi ng Yhe conposition to treat a patient suffering
froma di sease responsive to inhibition of Btk
activity. 68. The packaged pharmaceutical conposition

A4 cIhs soppupdh ef dan (3, hgiegpB eds chosen from hydrogen, methyl, and

ethyl.
45. The compound of claim 44 wherein Rj¢ is chosen from methyl and ethyl.
46. The compound of any one of claims 1 to 45 wherein R,; is chosen from

hydrogen and lower alkyl.

47. The compound of claim 46 wherein R;; is chosen from hydrogen and methyl.

48. The compound of claim 47 wherein R»; is hydrogen.
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responsive to inhibition of Btk activity is cancer.
69. The packaged pharmaceuti cal conposition of claim
W®7008/083887T n t he di sease responsive to inhibitPORNUSF07/078185
Btk activity is chosen fromallergic disorders,
aut oi nmune di seases, inflamuatory di seases, and acute
inflammatory reactions. 70. A nethod for treating a
4%Pat i "Bt congpoiung obardi @easelaias ponsd& ehtwein Xhs OHt i on of
Btk activity, conprising adm nistering to the patient
an effective amount of a conpound of any of clainms 1
0 %ngg f.1.¢lal 0. {the pati ent
qu gﬂﬁU%éﬂ¥£§%?ﬁ${e né?ﬁg%hggggf%?ﬁ?@%?ﬁ§ﬁ%$éin t he
patient is chosen fromcats and dogs. 73. The nethod

of one of .clainms 7 o7 eint di seas
51 e iR ope S fh e slifaf Tk hEbiin §s PehEndem

74. phago ¥Rt dednely GlbsdititeddipiRIBI hntinewel Sease

responsive to inhibition of Btk  activity i's B-cel

| ynphoma and | eukem a. 75. The net hod of any one of
£ o Aty OB ) LRy PR BB BB f by

i nt ravenowd lpyperidinit, ignpiopyll aid yrr-ang. parenteral ly. 76.

The nethod of any of clainms 70 to 74 wherein an

ef fective anount of said conpound is adm nistered

ral |4y - 78185 77. A

iﬁetriﬁ?%éﬁidﬁﬁgé?gggggigg%?gﬁﬁgﬁgégﬂéﬁg"disease chosen
from cancer, autoi mmune di seases, inflammtory

di segases, acute.infla ory reactions,  and allergi.
i soHEe S ROGRDPE @yr@eg)gﬁiwgm R ‘i?é]%ﬁoélﬁg cghiits

ef f egliicy ofﬂﬁ%ﬂf@m&ﬁr@ﬂ%&ﬁﬁ%H%ﬁvﬁ&ﬂﬁ&Mwﬁﬁa&hﬁhﬂﬁfEﬂ$0

64. 78. The nethod of claim 77 wherein the patient is

a huwwaimity.79. The met hod of claim 77 wherein the
patient is chosen fromcats and dogs. 80. The nethod
of any one of clains 77 to 79 wherein an effective

5RNDUMe @impahd of E8HPAUNShdrsin Ao ffuga e£hiBys & et bod

chosen fromintravenously, intranuscularly, and
par eéntceeraglpyor 1gss in A én wstioHwerhemicghgssey oEBHi agvIEY. to 79
wherein an effective anount of said conpound is
adm nistered orally. 82. A nethod for increasing
565 ensiid ainipoudd oL anieess,0ehdréin tige @heihdexisipits an ICso of 0.1

micromolar or less in an in vitro biochemical assay of Btk activity.

57. The compound of any one of claims 1 to 56 wherein the compound exhibits an

ICso of 10 micromolar or less in an assay for inhibition of B-cell activity.

38. The compound of claim 57 wherein the compound exhibits an ICsp of 1

micromolar or less in an assay for inhibition of B-cell activity.

59. The compound of claim 58 wherein the compound exhibits an ICso of 500

nanomolar or less in an assay for inhibition of B-cell activity.
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conprising adm nistering to a patient undergoi ng
chenot herapy with a chenot herapeutic agent an anount
wW®@2008/0838%pound of any of clains 1 to 64, suffPCi/E81001/078185
i ncrease the sensitivity of cancer cells to the
chenot herapeutic agent. 83. A nethod of reducing
medi cation error and enhanci ng therapeutic conpliance
6(of allpatongrundef ag dreedickiing dro 89 dihseasthecosipons] axhiliit an

i nhipjti of Btk actjyvity, h t had i .Si
:o?of q{ﬁ%&aﬁﬁé}a@%@ o %M% J—?@ggr%}?eé@%?ngﬁ%ﬁ faglgast >
C! al @1ORMNMEA h IOUE vhI0S iHal I BRDoARELITANAN L LG ke

contraihdi cation an adverse reaction Iinformatio
per tiahibitng dfdB-t¢iepphtkagead phar maceuti ca
conposition. 84. A nethod for inhibiting ATP
hydr ol ysis, the nethod conprising contacting cells
6 1eX P BfsSdoehoBhE o¥\EThit 80.GONREH Mtk @imPMd exbR{ arti@) Milud in
to 64 in an anount sufficient to detectably decrease
t he dneagedy fof inkititieryelr bicgls peoliferatiorn that is 97leyydS-fold greater than
Py el R e S RN TRt T el
met hgdliefatehai m 85 wherein the mammal is a human. 87.
The met hod of claim85 wherein the manmal is chosen
fromcats and dogs. 88. A nethod for determ ning the
61 eSARCEoufl br L8 A0RSn 1ROIBIIGEHASxhiEA0LART) Ouc in
t he sanp with a conpouné of any ‘one of ‘claims 1'to
64 umdssay fooimdititi@nsf T-ell ppiiferatomitbies ti leastdl)-Bldkgreater

activity, detecting.a |level of Btk . activity .in.the
sanph@! X%.Kgo yelis eF Bcampey ?ﬁhr‘B*n'ﬂtStlﬂ &N BisaY Krighigyion of B-
absengg, QfferasBbl, i n the sanple. 89. A nethod for

inhibiting B-cell activity conprising contacting cells
expressing Btk with a conpound of any one of clains 1

0 in an unt sufficient det ect abl y decr ease
o cofte SRTUPEGT i YR Sgn] AL B AP BRI an

CO”D@§3éﬂHﬂmﬁimﬁﬁMr@H@ﬁﬁﬂhWGNﬂﬁﬂdmﬁfﬁ&ﬂ@sﬂ@ﬂUfaCtUre

of a nedicanent for the treatment of a di sease

responsive to inhibition of Btk activity. 91. Use of
lai4n 90 for th r eat nent.  of ncer . e, of .cl ai
50° Bepltipd IPbh T R B RRETH o gt Riaibldl o
I nf | @rihgoyinddinde@sfes 188 uhi®comipduaairat Bxampledct i ons
or allergic disorders. 93. A conpound or conposition
of any preceding claimfor treating a di sease

65. A pharmaceutical composition, comprising a compound of any one of claims

1 to 64, together with at least one pharmaceutically acceptable vehicle chosen

from carriers, adjuvants, and excipients.
66. A pharmaceutical composition of claim 65, wherein the composition is
formulated in a form chosen from injectable fluids, aerosols, creams, gels,

tablets, pills, capsules, syrups, ophthalmic solutions, and transdermal patches.

67. A packaged pharmaceutical composition, comprising

a pharmaceutical composition of claim 65 or 66; and
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responsive to inhibition of Btk activity. 94. Use of a

conpound or conposition of any preceding claimin the
worewehzssure  of a medi canent for increasing PCT/US2007/078185

sensitivity of cancer cells to chenotherapy in a

pati ent undergoi ng chenot herapy. 98

instructions for using the composition to treat a patient suffering from a

disease responsive to inhibition of Btk activity.

68. The packaged pharmaceutical composition of claim 67 wherein the disease

responsive to inhibition of Btk activity is cancer.

69. The packaged pharmaceutical composition of claim 67 wherein the disease
responsive to inhibition of Btk activity is chosen from allergic disorders,
autoimmune diseases, inflammatory diseases, and acute inflammatory

reactions.

70. A method for treating a patient having a disease responsive to inhibition of
Btk activity, comprising administering to the patient an effective amount of a

compound of any of claims 1 to 64.

71. The method of claim 70, wherein the patient is a human.
72. The method of claim 70, wherein the patient is chosen from cats and dogs.
73. The method of any one of claims 70 to 72 wherein the disease responsive to

inhibition of Btk activity is cancer.

74. The method of claim 73 wherein the disease responsive to inhibition of Btk

activity is B-cell lymphoma and leukemia.
75. The method of any one of claims 70 to 74 wherein an effective amount of said
compound is administered by a method chosen from intravenously,

intramuscularly, and parenterally.

76. The method of any of claims 70 to 74 wherein an effective amount of said

compound is administered orally.
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77. 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 a compound of any of claims 1 to 64.

78. The method of claim 77 wherein the patient is a human.
79. The method of claim 77 wherein the patient is chosen from cats and dogs.
80. The method of any one of claims 77 to 79 wherein an effective amount of said

compound is administered by a method chosen from intravenously,

intramuscularly, and parenterally.

81. The method of any of claims 77 to 79 wherein an effective amount of said

compound is administered orally.

82. A method for increasing sensitivity of cancer cells to chemotherapy,
comprising administering to a patient undergoing chemotherapy with a
chemotherapeutic agent an amount of a compound of any of claims 1 to 64,
sufficient to increase the sensitivity of cancer cells to the chemotherapeutic

agent.

83. 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 of
claim 65 wherein the instructions additionally include contraindication and
adverse reaction information pertaining to the packaged pharmaceutical

composition.
84. A method for inhibiting ATP hydrolysis, the method comprising contacting

cells expressing Btk with a compound of any one of claims 1 to 64 in an

amount sufficient to detectably decrease the level of ATP hydrolysis in vitro.
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85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

The method of claim 84 wherein the cells are present in a mammal.

The method of claim 85 wherein the mammal is a human.

The method of claim 85 wherein the mammal is chosen from cats and dogs.

A method for determining the presence of Btk in a sample, comprising
contacting the sample with a compound of any one of claims 1 to 64 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.

A method for inhibiting B-cell activity comprising contacting cells expressing
Btk with a compound of any one of claims 1 to 64, in an amount sufficient to

detectably decrease B-cell activity in vitro.

Use of a compound or composition of any preceding claim in the manufacture
of a medicament for the treatment of a disease responsive to inhibition of Btk
activity.

Use of claim 90 for the treatment of cancer.

Use of claim 90 for the treatment of autoimmune diseases, inflammatory

diseases, acute inflammatory reactions or allergic disorders.

A compound or composition of any preceding claim for treating a disease

responsive to inhibition of Btk activity.
Use of a compound or composition of any preceding claim in the manufacture

of a medicament for increasing sensitivity of cancer cells to chemotherapy in a

patient undergoing chemotherapy.
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