Certain Substituted Am des, Method of Making, and Method of Use Ther eof

[ 0001] This application clains the benefit of the filing date of U S

Provi si onavoAplozsati on Serial No. 60/843,851 filed Septeobes2bln7s3806.

[ 0002] Provi ded herein are certain substituted am des and rel at ed conpounds,
conpositions conprising such conmpounds, and nethods of their use.

[ 0003] Protei n kinases, the |argest famly of human enzynes, enconpass wel |
over 500 protei Nger@BinSaRstRutd ORid8, MetamEof(Bhking] sndM@En&est of the Tec
famly of tyrosine kinases, and is a regulator of early B-cell devel opnent
as well as mature B-cell activatiord/sesihgwefi ng, and survival . [0004] B-cel |
signaling through the B-cell receptor (BCR) can lead to a w de range of

bi ol ogi cal outputs, which in turn depend on the devel opnental stage of the
B-cel I . Th@oowpni t udehianppleharias tiamofhe BERf&iof el Slimpukte &EU ST eci sel y

regul ated. Aberrant BCR-nedi ated si gnal ing can cause di sregul ated B-cell
acti vat i onP@niigl f\ﬁéhqaﬂpﬁ’?i@ﬁ‘l%f@&ﬁ@ﬁédgﬂ?q:sﬁlﬁ?iBb%ritli %@(ﬁ es leading to
mul tiple | ne [ Ie; cJal ' iLn humans
Fesul (s i nit09p Micaa BEAKRL A AFTBLAN L RERe AR TAPIIAR SnRhdb: at ed
wi th the iapapasatbneedmpatihgsudfcoBipoahds andlimethods bedieirmmeinogl obul i n

producti on rom sed . T-cel | i ndependent .. i ne responses and marked
attenuat i OW0§$ t he stfEY h@&seéaihéﬁﬁ"’ ‘ ?@wih@”g}ﬁnw[gﬁn%mwlwss Vel

[ 0005] Evi deng &0f Blottine Hirolod Of yrBlike Kihaal |9 0isG Hbapsdetse padhaiilyaut oi mune
di sease and/or inflamuatory di'sease has been established in Btk-deficient
nmouse nodelysesirdsinarampll & a iegulstcand anty Brpell develerositnk eal! avveews Bof

system c | upus .er%/t henat,osus .SL'E%, | Bt k deficiency has been shown to result
in a mar ke TREN A SR s 20 SERYE! br ogr essi on. Moreover, Btk deficient
mce can ajogo4pe resBleARignhindevalMnhos-&altagen{Boryeadicad td iids and can
be | ess susceptible to Staphyl ococcus-induced arthrijtis. a50006] A | arge body
of evi denc@nguppiptogicaheutpys eviih B ey depead @n thiedqyglepmental saemel §stem in

t he pat hoggnesi-$,. 0 ' . / ipnd: f ' S+1.Rrot ei n- based
t her apeut i %s% ‘sﬁ%%lfﬂggﬂ bﬁ%% %ﬁ%ﬁ%%ﬁ%gﬁé& 1%%%%?&% é)%ﬁ-?%glﬁl%gm{r%gbr esent an
appr oach tabéhent BGRInEAtedafi graling phecast datdolamiBeclhadivation afid/amimat or y

di seases. Because of Btk's role jn B-cel| activation, inhibitors of Btk can
be- oot ul LSTRHHL £ RUSHEBE WBcEl PofEATGEE paHiogeAEIBERS YO such as

aut oant i bOﬂméﬂl[l]@ga Qs MRATBSk $n AhSOnEXRNRIE &dlihibgTaSt cel I's and

nonocytes an een shown to be inportant for the function of these
cel | s. ForagxangdlehulBakmdgKilei)ehigy diseaswi ic essosiard ydth the &dpaadh i npai red

| gE- nedi at ed nast cel | activatjon (mark i mnuti.on of TNF-al pha,and ot her
D1 s orgrEy e e B S By h T BT e B ST RS 3 aEoci af eq
Wi th greatinef@dueeshmiNEr&lpBhas RhQ dligkddoRteBYaRMlIf ViRt RMRARENIES sign

[ 0008] Thus, inhibition of gtk activity can be useful for the treatnent of

al | er gi ¢ demerBfeRstiamdbtion. aut oi nmune and/ or inflammatory di seases such as:

SLE, 1 heu?@g@%ﬂd art hﬁ'ivitdieﬁc f‘ﬁ’{uypéhteirglle%f R G !lﬁetrjrig%%‘s’orcjeg.i :ﬁ%‘@u?oiﬁlmu e.

t hr ombocy c purpura (1 myastheni a gravis, a icrhintis, and

asthma, | ndigeldé b0y inBhknhesy Beeiserep Oeéreektddisddiy Bakelieichihmap@pt osi s;
thus, inhibition of Btk activity can be useful for cancer, as well as the
treat ment BPAEs.cEp exainplhoheiangiid ruyiee preslincobnofies 8L YaEHMic YP¢ | east one

ohar maceut ATy RARE DL P SIFRAVER, Sl RO Bl 73 RN Mem ) °
conpl exes, ameladitigse! drdsaprobesgsn t Nersofky, Bthdefciant mice can also be
resistant to developing collagen-induced arthritis and can be less susceptible to
Staphylococcus-induced arthritis.
[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



R is chosen fromoptionally substituted aryl and optionally substituted
heteroaryl; R4 is chosen from hydrogen, optionally substituted | ower alkyl,
opt i onal | yweubes/o3sssred | ower al koxy, hal o, and hydroxy. Rel/msneh7R2288re

i ndependently chosen from hydrogen and optionally substituted | ower alkyl;
R16 is chosen from hydrogen, cyano, optionally substituted cycl oal kyl, and
optionally substituted |ower alkyl; Ais chosen fromoptionally substituted
5- menber eddizedses.oBeause @Bt nalk ity Bsdehsictitattoadinpitifochasti By lcan Bptitepilak| y
substituted pyrimdinyl; and optionally substituted pgraziny ; L is chosen

: [ | ;
from opti oHENPHPrE B3t cdiedRatngeriyIeiety ochoptauénraliagdyipistiont ed

C0- C4al kyl =1 - ( Co- Kyl - S0)is arya I ( 2

o Caal IGTBAL) ( Coop e s e R s S A O i aps betifon,

al koxy, ni taly ingEriaon@t the fsubshiolf thesd cal sk Hor expbplonttk|dgfisiktxst intruiced am no,

optional |y substituted car 1 m doyl,, optionally substituted .

ot er ocycl BRI UPETERART PrsUBeRteuraaon] aRsa e otk SHRGHIP Cubst i ¢ ut ed

aryl, and @Bt QPR At ERESh AL EliSkiRefldase)l SAULBIRIA¥iedOFinl Munfans is

pharmaceutical conposition, conprising at |east one chemical entity

descri bed hspenigd withgeedibrredicen TAF-plphs prognetighizyr sntivetad meabtytesaccept abl e

vehi cl e ch fromgarriers,. adjyvants, and. exci.pi.ents 001 rovided is

a packagedﬂgﬁglnaceu %%fﬁ%%ﬁﬁ%gfgﬁb(%VESﬁﬂ}P%Fﬁ@ﬁébbﬁgpﬁ%ggﬂg#sa

conposi ti onlletgReiidd@gs hel/ai diitoi mRthne A8 oY GiflagiiBatb§rdideatddGuéhg: SDEPOsi tion to

treat a patient suffering froma disease responsive to inhibition of Btk

activity. [hsomajopd axhidfisd udtiple Heschlbides oidiqnadiug thagmBoGYPEBISPUREYE ng a

di sease re i A1 0N DI - L vi t T RS PG i nistering

to the patioat trrespfa Uil A Bl S Flhith 1 RATRH b A RO U

descri bed teppaedito 1004 BjlPioagogedist thua, inkibitodh dfdBtk hiewdtyl cag ba vpeful ot havi ng

a di sease chosen‘frﬁny ancer, auggigﬂgne disea%fs, i nfl ammat ory di seases,

acut e i nf | GHTEL 8t YoF dAEY BANICPARE B ey gPeomar att WKL idonpr i si ng

adni ni st er jgpgot 0 t heppAtde.ant a@@as?ﬁﬁ@%éﬁ_@al%ﬂﬁ#emho@n f%mlc_@ﬁ?Burgﬂ%fChem cal

entity described herein. [0014] Provided is a nethod for increasing

sensi tivitjomfulzdncer cells to chenot herapy, conprising admnistering to a

pati ent under goi ng chenot her apy wbth a ch@notherapeutic agent an anount of

at |east one chemical entity describedArerein sufficient to increase the

sensitivity of cancer cells to the ch%nntherhﬁeutic agent. WO

2008/ 033857PCT/ US2007/ 078185 [0015] Provi ded ifs a nethod of reducing

medi cati on error and enhanci ng ther dpeuti pl | ane of a patient being
¥~Btk activity, the nethod

preparation descri bed herein

conprising providing a packaged pharnaceutica
wherein the instructions anitionaIIy i ngl.ude cantraindi cati on and adverse
reaction information~pertai Mng A0 e aackco-zqﬁharnaceutical conposi tion
[ 0016] Provi ded is a neflhod for i hydroﬁwsis, t he net hod
conprising contacting ¢ells expressing Btk with at | east one chem cal
entity described herei @ in an Quourizsufficiapt to detectably decrease the
| evel of ATP hydrolysis in vitrox=

(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;

R, 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;



[0017] Provided is a nethod for determning the presence of Btk in a sanple,
conprising contacting the sanple with at | east one chemcal entity

descri bed ypgngisisshader conditions that permit detection pérfskodeisiss ty,
detecting a level of Btk activity in the sanple, and therefrom detern ning
the presence or absence of Btk in the sanple. [0018] As used in the present
specification, the follow ng words and phrases are generally intended to
have the meanings jashset nbArt gfa&%ho an®) eﬁalr)psumﬁu@afcwbalk ahnd he cont ext
in which they are used indi cates oi e THe fol l owi hg abbreviations and
terms have the indi cattemalmsamsn@sedtlhwou@hyiut. [0019]As used herein, when

any variabl e oc ur an. one tine i c

definition on e FP@n é‘of‘@%i H’(ﬁ’é%t@ﬁgeﬁ eﬁegget&é ﬂu?lﬁbonmglf every

ot her occurr ence | ns@@t@tﬂfe@%ﬁ@a%ﬁﬁ%ﬁt%aﬂ?%stlfﬁ@@fp)ﬂﬂn@fny l;andand "the" in
patents, reference, for exanple, " ki hase or "the" kinase is inclusive

of one or nore ki nas@lﬁlonﬁmmwmwlﬁlmm that is not between two letters
or symbols is used ta i g %%E ﬁmﬁupﬁubghu@g At %ﬁ(g{gagtqm%t bstituent. For

exanpl e, -CONH2™i's at e carbol used herein,

the term"at | east omst@th&m@)amaﬂ(}ueﬁey (Cbsjmlﬁylene:)tﬁﬂnge@&e with the term"a
conpound. " [0022] By "optional" or y" 1 s meant that the

subsequent |y descri b@dﬂl‘é{}f‘éﬁﬁ(s&l) c?%ﬁﬁﬁ‘@iﬁ&ﬂelﬁﬁﬁw-@ nad‘f[ not occur, and that
the descriptiong | S A bt oblis M tance occurs
and i nstances in Eﬁﬁo}n g&%gthﬂgg{gre %‘Qa ﬁ?{;{éﬂ 1optﬁénal ?‘; substituted
al kyl " enconpasses boﬂahntu&:ldlaj/ltyl cqmmmpmu;mnmammd) quhonzab/ abbtitned bel ow.
It will be understood skilled in the art ect to any
group contai ning one“® ‘%’ uﬁﬁg’t‘ﬁnﬁﬁ)éﬂ’tbé“wfw&’(eteé%yﬁ Oé‘,]@irr?s? 19y ot
intended to int rOd!JcﬁxbWte%llégélbhlﬁ{W 'oBHorQﬂly%H@sﬁﬁtlhtE&‘EﬂyPr&n@%h@ﬂiﬂ'ﬁy that are
sterically |npract|cal, synthetically non-feasible and i nherently

unst abl e. [0023] " Al ksubstitteddetsasmels strai ght chai n and branched chain

havi ng the cat ed,nu o of, car bon from 0 carbon
at ons, form@EQ]‘ e 17P8BILST BT AT Bisa cot}bq?sign COI kfmcfgaa‘t %arslp% oms. For
exanpl e Clch@ﬁﬁd:d%hn@'&l@%%&ﬁ@@nb@éd%t}ﬁi mthgiﬁﬂeaétrtﬁle@haﬂﬁit%du@am@l n al kyl of
froml to 6 carbon atons. Exanples of al kyl groups include nethyl, ethyl,
propyl , i sEeREYIE velriclsghygsen fiase cayieys adjpeants. B0E 9RCIPigBit y| , 2- pentyl |
isopentyl pent yl l and t he
like. Ak Oﬂfg] i's an%toﬂlgi)réxéqu%é %}g%%’d a]]aimp&)ﬁ% 1é:rglr n%n%{%l%ﬁ{ mnﬁe resi dues
as al kyl , but haphaagatawic paiontpesioibn attaibhdeakin; Ahkyl ene groups will usually
have from2 to 20 carbon atoms, for exanple 2 to 8 car tons, such as

from2 to 6 carBeHIKOBHEr Ushe ‘%@(‘éﬁ%ﬂ"ém@?oé’le&w Rt ﬂﬁfbeé’éltg O coyal ent
bond and Cl al kyl eneg;i. s, &ny\;ee[ggn}%ﬁég Ofﬁﬁggctm al kyl residue having a
speci fic nunber of carbons is nane all geonetric |soners havi ng t hat
number of [@8tkons arBrovideeé dehethodfer emrmgpamﬂad havings, difease xponphve,

"butyl " is_meant. to.include n-bhut S .50 butyl ;
s e A e T i R S S
groups haviR@@BeatiBast OM cHed ARSIt Qaed@eadi®al kyl " indicates a saturated
hydrocarbon ring group, having the specified nunber of carbon atons,

usual ly fri0MH3 to 7 Pllomgieéa‘r%mti”@ﬁcfﬁttlemmmaésntdmw&l dsarg Fhagemups

i ncl ude cygl opro cl ohut C. pent wel | as
br| dged anffjo%é:an%y & Odr a?ungl%rltieﬁégeggl)rﬁglﬁmsmgﬂgﬁmggsrégor égerlﬁg%éxm 8825] By

"al koxy" lmcmantanaraualloka/&hs@ﬁemoﬁfplM@ akiﬂdmctatlﬁgitmahmpeﬁemfaneafem at ons
attached through an oxygen bridge such as, for exanple, nmethoxy, ethoxy,
pr opoxy, wrgﬁﬁatyea%homﬁlmwcaiﬁétm@xlgﬁ d heggi®- but oxy, pent oxy,

2-pentyl o yisopen 0, ,

3 et hyl péf%? P and hde FRERR b RENIMKE SIS B, L om 1 1o 6
car bon at mmxmt}teaqjyecbmm@m@hﬁmimest@m@tem antgmdei’gbmge:mceaﬂommpy wigdiers to

al koxy gr ng.one to four c rb C r ef to. the groups
(al kyl ) - q‘gl)"‘mogteé‘lpé}i%%?wrf 1 @1y )““ eﬂ&‘)oneég lmﬁ%‘ﬁ@( 8?%9&%5 herging) . ~and
(het er ocyclygalikulid ifetdhe the‘@@ﬁ%’l@h'ﬂy Bihémgéi%ﬁs losthe 2hdashedpb@id fHenpar ent
structure through the carbonyl ftunctionality and wherein aIkyI, cycl oal kyl,
aiyl, heteroaryl, and heterocycl oal kyl are as descri bed herein. Acyl groups
have the indicated number of carbon atoms, with the carbon of the keto
group being included in the nunbered carbon atons. For exanple a C, acyl
group is an acetyl group having the fonyula CH3(C=0)-. [0027] By

"al koxycarbonyl"” is neant an ester group of the formul a



(al koxy) (C=0)- attached through the carbonyl carbon wherein the al koxy
group has the indicated nunber of carbon atons. Thus a C - Coal koxycar bonyl
group i s awmoabéssyssgr oup having from| to 6 carbon at onspeartusedsed sibs ough
its oxygen to a carbonyl linker. [0028] By "am no" is neant the group - NH2.
[ 0029] The term "am nocarbonyl " refers to the group - CONRb12 , where

Ro is chosen fromH, optionally substituted C -C6 al kyl, optionally

substi tut efboasy! , —anrdied00@heshogisedctigatediakion eaoynd @*ﬂhdncﬁhoi s chosen
from hydr ogen and optionally substituted Cl1-C4 al kyl; or Rb. and 12
t aken t ogetlsEPeyiic soremiancs efrioRpdisnt keihiresed foey d&@@%b@ﬁﬁaw@ By ighidiion

optionally,
het er ocycl oisg%sc\tclnv\;g}g %ﬁe ﬁett@%ﬁé?%%%@ﬁqd@gé 58 a@&dq?]%l?%ér%gf het er oat ons
sel ected fpmpm@nor&\ldesanbiec&amntvhxeldmet}mrmﬁwhomd ddyimcmia]‘hginc ude  where each

substltuted oup is independently su stltuted wi.th one or nore
subst i t uenfd wﬁ AB8RY pyyesssIBAstian T Hmt@f%atﬂ@vafh% 38%et er oar yl ,

aryl -Cl-C4 ﬂlmgwmg%g{ﬁg@wg Cl-C&4 al kyl-, C-C4 haloal kyl-, -OCl-C4
al kyl , OCF -C- 4 alkyl-0OH, -0Cl1-C4 hal oal kyI , halo, -OH,
- NH2 C1- [M14] ky! - NPdeeNI@Oh methaodll fhy Inh{b@iingCA TR Ihiggiio) ysis, Nig(n@tth@l al kyl ),

N Cl- 4 al kyl | K | . njitro,

bxo (ae a STBBATREERHEUREFR b Rp b et I e REGR ot gne Y Bl 11 ©
- ¢(0) 0CL- Cerainkiyt lan and@UMN(Gkfididntad Mikdtabllydedredlekiid Jevel- c@@\l“l’( Bldr&¥siglikyl ) ,
-CONH2, - NHC(0) (CI G4 al kyl), - NHO(0) (phenyl), -N(Gi-C4 alkyl)C(0) (G - C4

al kyl), -Nggp-C4 al kyl )C(O)(phenyl ), -C(0)C1l-C4 alkyl, -C(0)C -C4 phenyl,

C(O)Cl-C4 L oal kyl - 902( QG - C4 al 0; enyl) -
S02( Cl1- C4 Lm”? B Kyl )P‘O" Nﬁé}“%%{&‘% @%ﬁgﬂ%ﬁﬁeﬁ?ﬁe%%%ﬁcsﬁeﬁé

NHS02( C1- Corapikyihg contddting 2Hepdagmyd Vith aﬂﬂast Nhlseﬂdlﬁbal@ﬁtih&lasah%yﬂ Herein V\D

2008/ 033857PCT/ US2007/ 078185 [ 0030] % enconpasses: 5- %rhd 6- menber ed
car bocycl |E“%ﬁ1 swmlil%nsrthﬁg@nméﬁte@%éﬁ tk aﬁ%ﬁ%ﬁlétwb‘}ac%/’@l”’?l@ thgcdyjet ems
wherein at; i l | e,

napht hal ene tﬁ??\&n @,eand tg&?féﬁipgd%lfegﬁﬁgﬁ‘ﬂHt&rp?é(}ycﬁéc}r{lr%%érﬁ%e ggggke%ﬁ(\g/\rhper ein at

| east one samr;gel s carbocycl ¢ and aromatic, for exarrpl e, fluorene. For

exanpl e, nclud 5- and 6- nmenbere arb C ic aro s fused
PN (1 Rt St Ml B R S R G SR AR R PR

het er oat onye GRAGENY fnidiedNio Fhve AMImSaniF&Y asSeChdth bR, eREpY €d 1he ekichg Syst ens
wherein only 'one of the rlngf is a carbocycllc aromati c ring, the point of

at t achment thatihesentaxt invdidathbp exeoised indieastotieerwisag Toe fellreviRet er ocycl oal ky!
ring. Blval radi cals fornmed.fro I t. ne derivatives and
havi ng, the é‘@%“??ﬁlagﬁieé@" fwe hﬁén f%ér#g a?%H%Satgrle&ligcs)&substl tuted phenyl ene

radical's, [Bota] ent raducal iereler wi@tady @mabiiocalre torpdlay o)eé ik ihydr ocar bon
radi cal s whose nanes end in "-yl" by renoval of one hydrogen atomfromthe
carbon at offiSitifH ferale isslefinitionos ea%owh!@aceoby nxlgaegne of YR A he name
O Lne COTEGaPONdl AGuBANR Mo L6 len o Boual RAARELIY]: LOUR-h LN 1 w0
points of attachnent 1s termedp en ryl,” however, does not
enconpass paterav.eefeaqmet, foadnanviy/, tw:hhmheqeeﬁ G%Vk;nasegsanc&ﬂzebqoﬁafelmed bel ow.
Hence, if one or nore carbocyclic aromatic rings is fused with a

het er ocycl B8FK§M2%omatic ring, the resulting ring systemis heteroaryl,

not aryl, fh2g f'i nedahgig| 0 thgqmm@w&@wo@trtake%yymwﬁi@ruszedﬁbthe group
-0-aryl. [0032] The term "hal 0" includes fluoro, | or o, brono, and i odo,
and the temdicatad pxgetrﬁ‘f atpdtingete $o1fd wostitent. dor oxanmée 6B nis attagtedi odi ne.

[ 0033] " Haltg1 % h i cates al kyl as defined above having the specified
nunber of ﬁ% @bstituted with 1 or nore hal ogen atoms, up to the
maxi mum al fjoppap! e NUABE sl hadingeme at@as . “dexXaam esmeofchbalal KMlty’f ngl ude,
but are not limted to, trifluoronethyl, difluoromethyl, 2-fluoroethyl, and
pent af | uor Bé&reiangeqbiros 4l thedewn caeynPodconpasses:

[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.



5- to 7-nenbered aromatic, nonocyclic rings containing one or nore, for
exanple, froml to 4, or in certain enbodinents, from1l to 3, heteroatons
chosen frquhhhosszsand S, with the remaining ring atons bpehgssal/binss and

bi cyclic heterocycl oal kyl rings containing one or nore, for exanple, from1l
to 4, or in certain enbodinents, froml to 3, heteroatons chosen fromN, O,
and S, with the remaining ring atons being carbon and wherein at | east one
het er oat onmsex%gﬁ:em tioRaRfls 5 ATRI By Bftonfp@lscPBaMPLRy ftaier oaryl incl udes
a 5- to 7-nenb epterocyc | oal kyl, "aromatic ring fuséd to a 5- to

7- menber ed scygltoad k})klyl”ra% rdgfmeﬁbbel@\uclft foltl,isledmdbu%wd Ibwéh%eﬁbﬂbéﬂry!helﬁi thg
systenms whe {gl n_on S contains. et ergatons, the

point of | abIBERENES HRYSTBE R EREENGE af Dar o tgoy e Gl REes HRoal Kyl

ring. Whenydihgetbab imkbaes abf substditoPoduBiBuiith pARriiaherLatiticgiyoup
exceeds 1, those heteroatons ‘are not adjacent to one another. In certain

enbodi rrent@lplwﬁléah srahetisalibeen-éhsiblesmd/cp ineomslyiuastable. het eroaryl group is
not nore t In . ai di nent; : 2yand 0 atons
in the ar o@a? c het er‘@&l egc E%gésm?n%@u%magﬁa%ﬁlé%&H@@Bo? LIﬁét}ge’lrnloar yl
groups i ncﬂndﬁ@t,edlauﬁabaxrﬁdaﬁionl dt@ﬁqi,eﬁiudl@ ﬂc(rﬁls t@amaarbed afdimrfdnrwaﬂnpmklage
position assigned priority i - grldl r|d ﬁld|

2, 3- pyr azi Wyl carbpngtongsyoh ay | to fzc&; me@mwﬁawm %Cpﬁﬁil lnsgnpasses

2, 3-pyraz o i I azol i nyl,

t hi adi azoloﬂl)dr%ﬁ%lal i aﬁlgzbg%nqﬁgcp&m%%ﬂ; (ﬁgﬁ\égtt%?%lﬁ) bgﬁé%f ur ar}ilpl%smf

benzof ur an:ylkyl gnarmonmdhaneﬂhyhythyl |pmz[:gfll iisppropyhyr-buiylz iserybytyk, tdr alzmiylyl

qgui nol i ny zol

radi cal s P At T RIS A 1e  r caath A

"-yl" by n%me@l Ally 101285 anﬁﬁ&%&e@bpﬁkw Rf%ﬁlhﬁt@&@@h%mﬁda@ai g1l val ence
are naned by a dlng i dene" to the nane of e correspondi ng uni val ent

radi cal , ebwhaviagpye Pdlyllt% €g° rmphlmrtth Aflgydenscrenps voifl ustalichaverdtom g t20

dyl i d t h def i ned
D el AT O3 ari0F b OE TR R a8 LA LBt 25, 2oL 05

Wi th one OForRESpRXCHEIkG el 1r&kkih$éslatd¢@@kﬁtb(ﬁ1ld(hhd® aPyldrdi 10y Imkydesiedes.
[0036] In the term "heteroaryl al kyl , " heteroar%/ and al kyl are as defi ned
@l

herein, angoumeWVdhenan aliy! rsidue haang aisgecic pIBDYI R FRIbghoamtdi dl t er m
enconpasses,, m A yl, and
(pyrrol yOl" 1%‘(1?(: “?188’55’1&%{“ Iéfg?lg&%gi/ Crall 'Z{Fé@{é’én%%%%' %&E?ngﬁ% i phatl C

ri ng, usuathhy, fw dxlampld, Obutyr” llm@eaxttaamclmm bmtgli pe-laityl, sabtityPaehr thoyl; at ons i n
addition to 1-3 heteroatons independently selegted fro sul fur,
and ni t r ogéHOPYASINGIAPS BrEYPIhBIHIAPRTERY ¢ SAPFY %”‘Hgl%ffz“’ltgégjty? ?\%’gpbf t he

f or egoi ng t abl e heterocycl oal kyl groups include, for

exanpl e (a@%%%rrgé tQ(q:]IaPrC(%}rHO{nhe | i nkage position assigned priority 1),
2-pyrroli 2412, 4-i nildarelkydi myicated aaaplyatatbjlfdxmanly@qu@ g)llope,rhiksimg the

3- dyl , 4- piperd d h |
cont ol o whelfEnBBER Y oMo PR B e robisaninem S R vner o n
t he OXygerbf‘c@cl%ﬁ{?ﬁ@%@ps%ltl%ﬁb %%'cz%alopﬁug%qdﬁugn%ct@@@t@pcan@ Loablexhl & so

i ncl udes rlnﬁpsys ens substitu one Or rnore oxo noieties, such as
p| peri di nywelNasoliidped aﬁ@ﬁﬁﬂﬂdlgﬂwtewlbggmps quchHes NRTHHrEARST phol | nyI and

, 1- di oxo i onor phol.] ,,and i I SO or
soz gr OJ-JS‘%[ 0038] %aalgg’ﬂi ?tg‘ 1¥er“s %ﬁp{n&ca&% “q%?’ ﬁl St

[ 0039] " Subgbint uteUed airb@dh 41 @%bn bfié§ediush b fbh@(ag’{;ﬂupnetﬁ.‘cé)aN&fh))xNRf Rg where
129, Rf, and Rg is independently chosen from hydrogen optionally
substi tut daanyrsom@ﬁprbﬁawt9xssaﬁ%bwpm SOV G aP WYPRY: STENTHE v
substi t ut t p h
Subst | ¢ ut ey o A S S U ARRE PR ARO PR 1 Ry
i s not hydhibgengands whleniatlyiabs frotrut eds adrkor atosy attediekd yhrougl ;He
het er ocycl oal k heteroary| refer res ectlvel to al | oal kyl ,
aryl, het e‘?’ﬂ&?"gl)‘é%‘-’rekyIldowghﬂlﬁﬂé{e‘te&?Eﬂal rBPYPSIHY ’brO‘WﬁPEg‘(ISCG@%“%[s up to
5, for exggnte, up t » Sialyient
i ndependent l'y chosen%ér% RISH Q962 %%ﬁ? G(Q?Zi%%a%lﬁi():g%b | )”J
met hyl enedi@Xy-(hotero8Rth)-Couanii Ghetelcguahqaﬁtb’hé?(W)erVélemmﬁ@ GeupBT e of t he
guani di ne hydrogens are replaced with a | ower-al kyl group, -NRbW hal o,
cyano, nitro, -CORb, -COQ2Rb, -CONRbW -000Rb, -00Q21V, -000NRbRe, -NWCORDb,
-NR CQ21e, -NR CONRbRg, - CO2Rb, - CONRbRg, -NR CORb, - S0212' . SO2NRbW and
-NR SO2Ra, where W is chosen fromoptionally substi tut ed Cl-Co6
al kyl, optionally substituted cycl oal kyl, optionally substituted
het erocycl oal kyl, optionally substituted aryl, and optionally substituted
het er oaryl ; Rb is chosen from H opt| onal I y substl tut ed Cl C6 aI kyI

I T T Y 1 T .



C(0)Cl-C4 hal oal kyl, -0C(0)Cl-C4 al kyl, -S02(Cl-C4 alkyl), -S02(phenyl), -
S02(Cl -C4 hal oal kyl), -S2NH2, -S2NH(C -C4 al kyl ), -SO2NH( phenyl), -

NHS02( ClI - GFoabhdsyisz)ss7 - NHSO2( phenyl ), and - NHS02( Cl- C4 hal eatthgbior/0§s0€40] As
used herein, "nodulation” refers to a change in kinase activity as a direct
or indirect response to the presence of conmpounds of Fornula |, relative to
the activity of the kinase in the absence of the conpound. The change may

be an incr@t@cﬁsﬁedf@ata@anttsyluetrm@thc@rgheaé@;bdmyaﬁinwmaymy andwhayinhgékydue to the
direct interaction of the conmpound with the kinase, or due to the

i nt eract i ofycdtal K%élﬂoh%@@ﬁ’d’lwn@ hereyepalkihae at fariibedchesria. At i n tur n
affect kin for
axampl e, 1 ASTRALReSh Hich Bl Rl ol g R B SRR e
ki nase, byb@agjmchgle(imh memhimbeﬂ:d cnmbnrae:ﬁm Yhjor aratipiera (Iaamybsmotxpm ancr ease or
decr ease theﬁgl nase acti VI Yy, §r$$ rect ly or indirectly) increasing or
decr easi ng4 f”“cgfthfk g Ze(gje ) ‘in the cell or organism [0041] The
term "sul f gygh{ incl E?e§1k5 ag;rog PSs mesnt(an @Bk} QRab LY 1RUBEhilh ut ed
(C-Co)alkyl), -S-(optionally stl tuted arylY, -S (optionally substituted
het er oaryl y:glkcamb;{C—S-)( @ipmhemmtd%hﬁhﬂo@nbmnﬂ e:dbhevvéclmcytbb olloky lbyouPHq@ﬁce

sul f anyl cl.u ro 1-C6 al kyl s The term"sul finyl"

i ncl udes tﬂ@ @CS%‘H?) num%(‘(?}lg?-’l Ol SHOS- t{%ﬁb d%{l@?x%@qﬁ { B8R YW - 06) al Kyl ),
- S(0) - opt i ﬁmaw loayh&tmg gbed! & ¢tarbon %%nﬁmﬂe@ﬂﬁbh% RUbS el U £d

het eroaryl ), i -(optionally substituted het er ocycl oal kyI ); and -S(0)-
(optional | Wé@b’ finkait ed amino). [0043] The term "sul fonyl" includes the
groups: - 2 ¢} o tuted (G -C6)al kyl),

-S(02) - opt na Iy sﬁé t%lyﬁr& e?f’ lléllr%l ﬂl]é/ 'é%%mc)ptl onal Iy substituted

het er oar y1)002915( 02) - Thpteta n‘aﬂnhlwcsﬂbbsylr trefeedo et g%mm}@al’ﬂ(y here

,-S(0))-(optionally substituted al koxy tionally substituyted
aryl oxy), - 025{L BEpsRAry %@BB?‘?"@M%Q*H@F@% fﬁﬁ&ﬁpnoné WBEHI onal | y

substitute ). ).=(optionally substi tut ed am no).

[ 0044] The %{ fr“rznh&égtgé{}c‘lhyu dlutecgggals?e q)ha)(tal?iel n, nmeans that any one or nore
hydrogens on thr* deﬁb@mé‘ﬂc&ﬁlhﬁcﬁmmmﬁn@mmmmﬁsubemﬂu&d&ﬂ -4 slhylaosel ecti on from
the indicated grpup, provided that the desi gna&lig ﬁ\tom% no (rﬂpa_l val ence is
not exceeded. V\Re?‘fldaRstﬁlff’élttpgfﬁ@?it“’llﬂbth@%’émlﬁen 0 Which)thg R Quq‘f{/ P&Yy#hs on the
atom are rgplageds,Q dnsattb @ﬂﬁm%m%&lHﬁﬁdot#@m@mme%oefﬁua | §hid ©

perm ssi bl e only |l% suc nbi nations res I n st/abl e conpounds or useful
synt heti c opttcenitpuichtdes ! oAZaﬂé:bbealdmtqn@mcmjs eaiecsecafrbm QN uoddy e the neant to
inmply a c ound taglwﬁj is sufficiently robust to survive isolation froma
reaction ?18%30 "d8bsequent formul ation as an agent having at |east
practical utilijYercdRdiLaSsHulAradb§isTRePeidedtly sstibtied WaRlohe 3 Moramed into

the core structure. For exanple, it is to be understood that when
(cycl oal kystlikyients Qldepgtdédtliase@f?ibéantfilecs%lbslt pyhdwteroarfle poi nt  of

por tion: [ Bons] maSb ReehliR Cul R GRSl lngditadyr = !

het er ocycl az;rt kgl al akillpdeshﬁ?t emmrayﬁyi @mlm (o;Hrmm}aehaeagpoessNy{ defined, refer
respectively to al cycl oal k het er ocycl oal kyI and heteroaryl

wher ei n on& 1d¥+ %’r%}‘lé%(lsuhll(ﬁa@ ﬂlﬂiYDECISQ *Fllsﬂ)eﬁéﬂﬁl E+allpho 3) hydrogen at ons
| t f ORb,
T CLs B AR RARE-C B o AT RRAHENCAIGLARAR, SR o, o0 (3484 e

wherein onmb@mtutmr for m&clbkikylguémtaﬂmyelday«yt)omﬂ{ aCeOyepl-@celtylvi th a

oNRba2 e IbRREE £ DR RRIRETR Gy Wit CORBoo e, Nt CONRDRE,
- CO2Rb, - CRMRBRY)(C - NR RPN E@RRphen %mclégﬂég@@@x& falksh'ﬁ SCCRa,

where Ra is chosen fromo tlonall substitut ed al k optionally
substi t ut ed*J(EyéLGiﬁmk)ﬂ(O)(@fOtmﬁdha@(@)Cstfbmlkﬁuicé@)ﬁeﬂepb@wél oal kyl , optionally

substitute d u ti rgary ; Rb is
chosen fro%@ (¥ St‘ ﬁ% 3@?@/ @Eg(é (?l (g“t gyl Slt(&.%ggé? ﬁ(yﬂoﬁq'%ewg’ substituted
cycl oal kyl s0q0t iCQmaldalkyHu s INY, @bhﬂq@{rlquzgkgal E!SDLNH@[EH@IHEDGIJ ly substituted
aryl, and optionally substituted heteroar and " IS chosen from

hydr ogen aN S@p‘t@lcfﬁﬁaﬂkyl)ashl%&@i(meé@ﬂ)@dcﬁkh?ck 1-Cghaloalkyl). Rb and 1C and the
nitrogen to which they are attached, forman optionally substituted

het er ocycl oal kyl group; and wher e each optionally substituted group
i's unsubstituted or independently substjtuted with one or nore, such as
one, two, or three, substituents independently selected fromCl-Cl alkyl,
aryl, heteroaryl, aryl-C-C4 alkyl-, heteroaryl-Cl-C4 alkyl-, &-C4

hal oal kyl -, -0Cl-C4 al kyl, -OCI-C4 al kyl phenyl, -Cl1-C4 al kyl-OH, -0C-C4
hal oal kyl , hal o, -COH, -NH2 -Cl-C4 al kyl -NH2, -N(C1-C4 al kyl)(C-C4 al kyl),

~ A 1 11N N 17 ~A ~ A



-C(0)Cl-4 hal oal kyl, -0C(0)C1-C4 al kyl, -S02(Cl-C4 al kyl), -S02(phenyl), -
S02(Cl1-C4 hal oal kyl ), -S2NH2, -S2NH(CLl-C4 al kyl), -SQ2NH( phenyl), -
NHSOZ(CI - GdoahdsxbissT - NHSOZ(phenyI) and - NHS02( Cl1-C4 hal p@ﬂ@g&{%wﬂ{g@&%] The
term "substituted acyl” refers to the groups (substltuted al kyl)- C(0)-;
(substituted cycl oaI kyl)-C(0)-; (substituted aryl)-C(0)-; (substituted
heteroaryl)-C(0)-; and (substi tut ed heterocycl oal kye- C(O) wherein the
group is a ed to ructure through the car bonyI

functi onal gG]de V\heéglpné?lgé %Slstgél:,lt ed al kyl, cycloal kyl, aryl, heteroaryl,
and heter ocycl 03 doyll6; mambaredme@peyrﬂucmedwattcmr@hl@l exemypib dEInkane aryl,

het er oaryl , d%lhe erocycl oal §%5p§ V\,herlel n _one or such as up },Q 5
exanpl e, up to IFYRGAIEGENRE S A &' FEPICREE Byf2E 40 peqppatic. tot

i ndependent |y Choseneﬂ(aﬁﬂﬂ@ naphthalene, inda®ind 1&@afh; 5}%! al kyl)0- (e.g.,

net hyl enedi oxy-), -SR', "guani di ne, guani 'di ne wherein one or nore of the
guani di ne hydr o@v@m@cam% wqulraoettls/mtahleast looewing & deytocyelbuand arpwrtRe forhal o,
cyano, nitro, - exa%g% CC]\IR61 - 000Rb, -00M21e, - O00ONRLW

-NR CORb, -NR CO2R1, : cosz CONR b12°, -NR CORb, -SORa,
-S021e, - SEENRaRgIe, ﬁ?ﬂlmme§@2&ﬁl 6-membered cﬂfb%b@clic&ud)tﬁat@‘d’l@ﬁ@rfuierdama
optionally substituted C1-0, alkyl, optionally substituted cycl oal kyl,

opt i onal | y3siapsipmpbered hﬁfét(@bf@)léil'@}’]d&lg@ﬂma“ﬁﬁ% |1&hé‘}ql§/h§t9{5§“éq“ﬁiﬁ &Maryl, and
optionally tht ryl ; naIIy
substi t ut e%&é?@& aldfj%d AL {}}0@1%4 bleCh 1s%ltj‘i‘ t usteznds cyc?IH Onbpﬁ%gé?(?%fﬁ% |y
substi t ut ed ah:ett@ﬁ:ymt)tdimﬁhﬂ@/hm .opt p@madflaytadumn malytbedxt arewa;boamhcopt ionally

substituted heteroaryl; and R _is chosen f { g Gﬁ} ﬁélonally
substi t ut eﬁo@la“‘ck!“&PkW heggrocycloalkyRyng gt HERg TU%hi ch t hey
are attach@&zeﬁeoaéma'@ve%%a%@lhwhéﬂaée&d érfa&@ﬂ lneta%ﬁe:mheﬁ{em group; and
wher e each opti onajl 'y substitufed group I s unsibstituted or | ndependently
subst i t ut eshbaiiteledphendenamdiealss Bovnlas rohels dasoed drom hmweients}mbmph@ent s

i ndependent ectdfr m Cl- C4 al kyl,, .aryl htroa
kol < hebfesiban iegiees PRy namex ek it Rl Ko 6ca- ca
al kyl phenWl@m't@ cdeBorphtkl widhlthe f%ha%c@@ﬂe%lﬂéﬁ'by aﬁéﬂn " id6H" to MdZanreCl- CA

al kyl - -N(G -Ca al kyl)(G-C4 alkyl), NH(C-Ca af:kyl) -N(G - Ca
al kyl )(Cl @fzthamwspmryg ynivalRpi@dicda e gl Rylephi@mhygrpup eydiyo Pﬁ‘i’tt»‘r@f oxo (as a

buse o Lo G il DL OB < SER  OPN Gl ST
al kyl ), - NinGno W agRetyhoteroal, Gepdeate Bl déﬁh):@él))@QHdﬁée af bﬁt)d Jr,meM( G - Ca

al kyl )y C(0) (phenyl), -C(0)Ci-C4 alkyl, - Cl.- C4 pheny C(tO ) Cl- C4
hal oal kyl , cuerEyoCromatiariRgy is fv@ézt@at&te%wpaikﬂ %@2&%@ . - S02(Cl-C4

o oo 1 SRR S SRRt 0Lt s g RRerY, ) sl G

"substi tut[@ﬂ:&h]l koxy" Theefean Satyboaf’ lcefkys tolter @nup t(helyil kyl constituent i S

substituted (i.e., -Q-(substityted al kyl) ere tut al k
refers to @P%/]I \/\herrgli‘%teﬁﬁeh%llo m&?%ﬁegﬁeﬁ) Séyh f%n% an$ eéemﬁp to 3)
hydrogen atQiiegf Sicl @B ﬁﬁ&%é%hl%uﬁé‘bﬁ&MdéGMd lloaﬁ'ependently chosen from

-ORb, -0(Cl-CZ alkyl)0- (e.g., nethylenedioxy-), -SRb, guanidine, guanidine
wher ei n on®033] nore Gﬂaloﬂéylgwiahcaje‘rﬁkﬁwdldeigjmﬁlsab@ﬁ’eha‘epgdtﬁef@ewflti% a

| oner - al kyl grou NRbRe | 0, .cya nitro o1 CO\IRbI C
O0oRn Bl P bR SRR T R bR Reme R - o

- CONRbRe, mhﬁlmwvﬁ@%mbwmwo@l afdchs: Niaﬁ@d?a}f haloalkyl mclMElerlﬁJﬂ e is
chosen fromoptionally substituted “C1-Cs alk optionally substl tuted

cycl oal kyl are opt limgied !Oytlﬁilbeﬂhﬂ?ibb’bé’ﬂ}@ﬂ@ﬁ@fby]cﬁéhlok%thyloﬁ W R$E 1y substituted
aryl, and [Pt E&ﬁﬁl |y substituted heteroaryl; Rb is chosen fromH,

opti onal ly su tuted C1-05 al kyl, opti onal | y substituted cycl oal kyl,
optional | y0esdist i t ut adetbebsi’veohpakdeyl , optionally substituted aryl, and
optionally substituted heteroaty|; and Re i s chosen, from hydr ogen and

optional |y substitf Jragmesredgrofpdis mogpeyclic rnggepyingone MPYHdhi t r ogen to
which they are att acé}ed?h 1, QF R "]"?OQ ] 19'3@11 (JBIM eﬁ%ﬁlﬁén't'st ednhetesocycl oal kyl
group; and V\/nere ach opti ona stituted group i s unsubstituted
or independently substituted with one or nore, such as one, two, or three,
substituents independently selected fromCl -C4 al kyl, aryl, heteroaryl,

aryl-Cl-Ca al kyl -, heteroaryl-Cl-C4 al kyl-, Cl-C4 hal oal kyl-, -0Cl-C4
al kyl, -0OC -Ca al kyl phenyl al kyl - OH, qil -C4 hal oal kyl, halo, -OH -NH2,
-ClC4aIkyI NH2, -N(Cl-C4 alkyl)(C-C4 al kyl), NH(CI-Ca alkyl), -N(C-C4

al kyl)(Cl -Ca al kyI phenyl), -NH(Cl-Ca al kyl phenyl), cyano, nitro, oxo (as a
substitutent for cycloal kyl or heterocycloal kyl), -CO2H, -C(0)0C -C4 al kyl,
-CON(C1-C4 al kyl)(Cl-C4 alkyl), -CONH(Cl-Ca al kyl), -CONH2, -NHC(0)(C -C4



-C(0)C -4 hal oal kyl, -0C(0)C1-C4 al kyl, -S02(C 1-Ca alkyl), -,S02(phenyl),
- S02(C -4 hal oal kyl), -SO2NH2, -S2NH(CI-C4 al kyl), -SO2NH(phenyl), -
NHS02( C1- Ghoabdeywslss7- NHSO2( phenyl ), and - NHS02( Ci - C4 hal eafrkgbderotsgsone
enbodi ments, a substituted al koxy group is "polyal koxy" or -0-(optionally
substituted al kyl ene)-(optionally substituted al koxy), and includes groups
such as - OCH2CH2OCH3, and resi dues of glycol ethers such as

pol yet hyl enegl ycol , ﬁétaoa@(x@d%%%sﬁt@o WhE@ K ewith kife r8fmal M £O8Y atdfns 2- 20,
such as 2-10, and f or exang -5. Another substituted aﬁ<oxy group is
hydr oxyal koxy or -0CRINZcET QIZ)&yléH where y is an integer of 1-10, such as
1-4. [0048] The rm. ) f h roup
(substituted al f%i:?t‘gncd’%%?‘%’)‘: O\%\}tkz/?g?#&?%gﬁﬁhpggg{)lsmg%f goéﬁex%tﬁg ﬁﬂ& : tgr ent
structure through the @anbamh elfnbﬂ@ttﬂeﬁﬂaﬂbffn)d t@r&jhmhﬁzraemm éhmbet ﬁtnutt*ed refers

to al kyl wherein one _or nore (such as up.to 5, for exanp gg{ to 3)
hydr ogen atons are r@p?‘!ﬂ:%d”%thﬁ’%@%tqcﬂﬁ@rﬁtom? H‘Bé&)éﬁ&%f”i‘ WAKEEEA from

-Ra, -ORb, -0(Cl-C2 etlttm@lete(&t&n?] s PRl in gft%ebl X¥c ding.- SR, guani di ne,
guani di ne wherein one or nore o t he guani ydr ogens are replaced with
a | ower - al kil exgmplep hetendiyl 2ncludealad, tey-ammbendd agroeyCRRIK y! - BORRI; rirgCONRbRe,

-000Rb, O R bRe, - NR R CONRb! C - CCOPRb,
CONRoL2" | TERRCRID SeRaTd SRl SN 12 PO S T yor e

Ra is ChOS teﬁﬁ%éi’&h'oﬂl}addeYOfﬁh&Sﬁ&stdéhﬁﬂts%e@@x@t%b{éteio@@iﬂ@ﬂﬁ'ﬂoﬁtt of
substitute cl oal kyl ﬁt iﬁ;nal |y  substituted heterocycl oal k opt| onal |y

C
substi t ut e@ngWm l’a&tdbftﬂitt progrosuasis tringpr dhef dyetogtkahripg.; When t e oRl" s

h f bst d | d
Cycr oal iyt e RESARRS e iR e Rl GPaD e Pt ARG e B §5§u Lii' ut ed

aryl, and mgtde@neldmé a8 oSt | lukasinkalRapadyd, theadehl Rembel df@@ﬁlr()fafc@tm hydr ogen
and optionally substituted C-C4 al kyl; or and Re, and the

nitrogen t 8 HhheEropRdwomnds aet Eelsdban 3. omrﬁeéﬁmdfthéﬁatnty thg bega! npbeid

het er ocycl iRy | tiduted group
i S unsubst ??%t%ddog#&#% etgée% e]}?tt ¥ hes gtale? ﬁtﬁ(g vxllletﬂ%t)fﬂloneliz’)é)ar%&gjlrr%‘ré()eft such as
one, two, Mtelt)mryEgtoupubtstudetﬂﬁnta& nndiegeddenti yurskdred trech the dink£gt- C4 al kyl

aryl, heteroar kyl het e al k. Cl-c4
hal oal kyl - posi ase&“%ﬂ W}’“tﬁé%t % y(%rﬂkgpriﬁratg%yﬁyyl Lﬁqaﬂtaﬂ%@]&ﬁ hal oal kyl ,

hal 0, -OH, poy | NG X NH( C -
a?k;c/)l ), - N?yC1 gc‘ﬂ %,%ﬁaﬁ%ﬂn;(%n?b/% %mdmfz%yﬁk&mgll(%“gfhk%ﬂm%yl ), ((:yano,

nitro, oxoi%@&gowﬁu@s&tﬂ)ﬁwletﬂltambmylc@lmldeabkwl totraedylethitaytl oal kyl ), -COH,

o edestiaresr bt be et Paraiti g M B B b o4

al kyl TadolGH qainkyth eayd 3,6,7,84c b Ay &kadidalpheny! ,
A0 bl %é;tq ) TE T R G B A TS B e

- S02(C1- (‘i%lvﬁélﬁ@at kwalentts@:rwzlxadsezwth(oeqnenewmdyn) -ylt ghelhy D,
NHS02( Cl1- h 049] Th
term (subs L}}gé()egr%m%%rgé e‘r‘%s ##t@ﬁ@&m%@%@&&d Qﬁh& ‘({A}tgﬁégeac]h Rg

is i ndepenﬁbant hmnehm;eraohe(pmmdlhgduhmhm Qﬂtdaqw |£yp)sl.dil?'5fzﬂoﬁjptvﬁdl @lokyl ,
optional Iy substituted cycloal k opt i onal I%ﬁsubstl tuted acyl

am nocar boPRHLS o pttichaEnt i ﬂs%@ﬂ?/ttﬂeeéi%ww .nehetcpptpgu%betq\tﬂﬂttéd
het eroaryl,, ituted heterocycloal kyl, al koxycarbonyl,
sul finyl JHB{Y!?[‘@&}%&%Q% ded that only one Rd nay be hydroxyl, and
wher ei n sul[ﬂﬁﬁS}t ut ed &lldisyttqtettlyﬂbmatykyllso nwhy:les 11hgtbatt©ny6:¢1?(satlkqd w1thnd6

heteroaryl refer respectivel al k aI k S aryl, heterocycl oal kyl,
and hetero%tr‘})?leva’fécﬁe(l §%6H%*t%‘¥e"ﬁbF%C}K%§§H8é§ for exanple, up to 3)
hydr ogen ém@gg] are rpphacesh bﬁéte@o&%&laﬁdylw@catoamaﬁcpm et by dgfppsen from

a

-OR, -0( | kyl) O- (e. yl énedi oxy-), -SRb, guani di ne, guanidi ne
wher ei n onksrgn, ansit eg@lnt heatgwghmﬁnﬁ 1nenhlmbﬁd@i@umrﬁms @pme@tnm%% fut

| ower - al kyl u h tro Rb, -CONRblIC
ooorn B Req il R AR i By (PR R . - CO2Rb,

- CONRDR™,  HOBER7ICORD, Bﬁ%etoc%ﬂé’ellﬁyt”1§@d\ﬁlﬁ&nvitﬁﬂﬁ)haﬁRuSQ2tRaally with 3 where |l e
i's chosenfromoptlonall stituted C1-C6 al optionally substituted
cycl oal kyl to 7oty ARk %P“ﬁ%ib@g iat lped q@étt@rﬂé@%lfb@&f/dktwn todp? hetEidYms ubst i t ut ed
aryl, and optionally substituted heteroaryl; Rb is chosen froml-1I,
opti onal |y substituted Cl1-C6 al kyl, opti onal | y substituted cycl oal kyl,
optional l'y substituted heterocycloal kytg optionally substituted aryl, and
optionally substituted heteroaryl; and Re is chosen from hydrogen and
optionally substituted C1-C4 al kyl; or Rb and I C and the nitrogen to
whi ch they are attached, forman optionally substituted heterocycl oal kyl
group; and V\/nere each opt| onal I y substl tut ed group |s unsubstl tut ed

. .1 " "



-OCl -4 hal oal kyl, halo, -OH -NH2, -Cl1-C4 al kyl-NH2, -N(Cl-C4 alkyl)(Cd-C4
alkyl), -NH(C-C4 alkyl), -N(C-C4 alkyl)(d-C4 al kyl phenyl ), -NH(CL-C4

al kyl phen nitro, oxo (as a substitutent for cy %dﬁy,h-,s%:

het erocyc&giz%é?ﬁ?%}g?COZH, 1 C(0)0Cl1-C4 al kyl, -CON(Cl-CA a?t@? ey

al kyl), -CONH(C)-C4 al kyl), -CONH2, -NHC(0)(Cl-C4 al kyl), -NHC(O) (phenyl),
-N(C1l-C4 al kyl)C(0)(C -C4 alkyl), -N(CLl-C4 al kyl)C(0) (phenyl), -C(0)C-C4

al kyl, -C( - ( - - |.aal sen | - CA.al-kyl ,

- S02(Gi - mg‘g%eﬁ%t%%%{eﬁlﬁ‘e"%8%&9%6@?6@8%?‘51”0‘%%@? 3Q Co%g%ﬁﬁgl

- SC2NH( C1- &nmiskyd 9t leas SERNH(thd Enngdoing hetdiblFodk Cinitablahiglopycledikid02( phenyl ),
and - NHS02(Cl - C4 hal oal kyl); and . _Wherein optionally substjtuted
acyl , am ngCHPLBRYHS. 18T EsiRle s Hbered drops g linkage R HBAPFEREPIIRIYef i ned
herei n. [0050].,Lhe;tar /st i: Ut ed 2al.-naY: i e oNs@xides of the
groups - N F?g,p-ygﬁlolllrl R%%é&géa)‘%hh%gwdgggﬂl%gdg’ g\?eélsél\ll-?%yz’i%@gug%° be prepared
by treat nepipedl, nhé2 Sepipagipghdvingphalinyl@rgupoupe aléd ¢ontfroplaed ampludingRydr ogen
per oxi de or nthl.or.oper,oxybenzoi.c acid. The person skilled in the art is
Pamtiar wreRToLSEeRga ombp g atrbtrea hrofhe Bhvts Risses aipiur

[ 0051] Conpgwtaél &t hdr@odp iyl a6 lisdigdes Pk sqdtemPStbstituidd @Hih be o0BbieCal

i somers of conpounds of” Forrula 1, racemates, and other m xtures thereof.
I n those sbtaapietps suehvs ppavifliey] dhavide.onepboloryldN-asider boneds, i.e.,
optically active, f.or n,.be ai ne met.r ' by
resol uti onf:?ibofm?l ol cﬁrgl?‘r%f ’gééloﬁég'gllg lgﬁobpglogl%ylﬁlémﬁ%@@%‘iﬂgg&%gﬁﬁE%Ol% o

acconpl i shedye K0r- cexsOPleoupdy conventional nethods such as crystallization
in the presence of a resolving agent, or chromat o%r)aphy, usi ng, for exanple

a chiral hEOQﬁS]pressu‘r‘@f‘b@laiwiégxﬂﬁMﬁﬁtt%&}eaﬁaw HeNE)-¥Eum. I'n addition,

conpounds r mul a«gl, .5 RVANNY-12 > o F QL S\ - ) s- fornms)
of corrpoun@es)y\%oth car gﬁ{?@ka#g%h%} 5&%{3’?58%3'{5%&%8{%%0 %ﬁﬂ&i}&%ﬁ Formula 1
exi sts in what®iskRt aut Rierihdepeodamsly chbenifoah: ladidgeh eptiofallyebsitesent
invention ipclude all tautoneri ornms_of the caompound. Co unds of
Formula 1 “falpéoofi’t%?é‘f‘ l_ﬂ‘ubelﬁPé‘? ‘chfoé‘Ilﬁ'Yi* PRI Yﬁ‘ﬂ’sﬂgﬁiﬁﬁﬁybﬂgn‘g‘ﬁﬁycl athrates.
[0052] Cher@u%é’t'itu?e'atﬂ&ér&ﬁyloﬁn& Bﬁcio%ﬁ?? &ﬂisti!u{ﬂ%éﬂ(&ér@&c‘ldb@l&ﬂ,%-oviﬁbﬁ thaf & not

limted to conpounds (%f Formula 1 and al pharneceuti'cal |y acceptable forns
t her eof . Plastwne efiRT, &l dnyl Ricis ept ltregeh andrsvhofein hebst tmgsbalhdscyckriltydd her ei n

compl exes, it BFiGRC k- A EDp et Efabivec TN B R SRl e the

conpounds Kle&eEjchadknemeaiHecrbfyl Whirbia dnelohle phal AREeL 3, ¢al dximplsept abl e
salts. Hence, the terns "chem cal entity" and "chem cal entities" also
enconpass fhardrdeéipere alony ae tepprcad br 2 sabvstiguens sidopandsntlc¢hvises Bem:

non- coval ent conpl ex@s, odr and, res, [0053L6 Phar-naceutically
accept abl e sal ts@?’ incr u%gl,(l mﬂﬁ@% {%oi%lé&l teg%h?%}pgag%s’ g\h;\n%giﬁﬁlghor gani c
aci ds, sucfuaaniiiyyWhashl deat exorpbogphatddindihpbaspiadre replydd shthanBiver-
sulfate, sulfinate, nitrate, and like sal{s; as,well as salts with an

organi ¢ actky! e AR Rl el @ cyans siroe -COBnaFARR:: -CANR & e:OGORGI nat e,
citrate, a (ﬁf}l@ ndéﬁﬁﬁﬁ’ﬁg ﬁﬁ%&@ﬁeﬁw C'QW?E’-Nﬁ"&@k\?’l@ﬁe,s-@dgﬁnat €,
y e, e, cyla st ea

2- hydr oxyet sul fona Benzoa sa te, rat €, “and al kanoat e
such as acgiGR'RHINSHGRE) SORQOBOMREL SOINR®R Vartl -NRFSO,RKe sal ts.
Simlarly, pharmaceutically acceptable cations include, but are not limted

to sodium pot agksral’ iceistufemanignainsubsiivmddm-Caplliyhapdmaln [ 0054] 1 n

o sodi um e f. Al i [0
ait, e PPebIRAIamRINEoRla ol THhRyhet BB BT E S AR B PR 0T

sal t. ConveyisehdoptidnallheuiptiadeChetei®ag]f ree base, an addition salt,
particularly a %har maceutical ly acceptable addition salt, may be produced
e

: ) L, y D€
by di ssol vi ng theischegngzee H. gpioralivisabitdued arfrcalod) rsipnalintrbeiigiad ng t he
solution w L N, ace 1.t h | , r for
preparingwe%#ﬁﬁghgﬁbggﬁhggﬁgggkggﬁ&ﬁgﬁghggﬁgg%ﬁﬁ%ﬂggﬁgggﬁgﬁ?ﬂ#b %in the art
W | | recogiptiagalvasubotititeaithdieiry; an@t hodol ogi es that may be used to prepare
non-toxi c pharmaceutically acceptable addition salts. [0055]As noted above,
prodrugs al so fRlis ingepprdentlehases ponphydpesn ay onsiepiily 8dstiwisd exanpl e est er
or am de qgnbv%k'y%§ of the conpounds of Fornula 1. The term "prodrugs"”
i ncl udes any ton%dunds t hat becone conpounds of Fornula 1 when adm nistered
to a patient, e.g., upon netabolic processing of the prodrug. Exanpl es of
prodrugs include, but are not limted to, acetate, formate, and benzoate
and |ike derivatives of functional groébs (such as al cohol or am ne groups)
in the conpounds of Fornmula 1. [0056] The term "sol vate" refers to the
chem cal entity formed by the interaction of a solvent and a conpound.
Sui tabl e sol vates are pharmaceutically acceptabl e sol vates, such as

oy . oy - oy NN ey=] .



medi ci nal chemstiy (G C Pinentel and A L. MO ellan, The Hydrogen Bond,
Freeman, San Franci sco, 1960; R Taylor and 0, Kennard, "Hydrogen Bond
Geonet ry iwoQuapanssss Crystal s”, Accounts of Chem cal Reseacths20b707508
320-326 (1984)). [0060] As used herein the terns "group”, "radical" or
"fragnent” are synonynous and are intended to indicate functional groups or
fragnments of nol ecules attachable to a bond or other fragnents of

mol ecul es. [ 0064k IhERY Sidhe dtdgéR t@RIth thdySurds@EhEd rbindlhe afwnalighen cal
entity which has biological activity. In certain enbodi nents, an "active
agent" is suhsompolheteroeyelmatkypbmupadeuti cal utility. For exanple an active
agent may be an_anti-cancer thera tic. [0062].T termtherapeutically
ef fective am)uni"’%m(‘j‘fea %W{éjﬁlalg%FUbéﬁ&?etdyg%‘fé ’t‘sﬁllﬂgllblsﬁ\?}jet% Ci)ioiHderjrjeef’;llcrllesnlft)lgn anount

ef fective, s\RemtaAdmkNbisd & Brel Quch ahUNBRWO! orNBRe hubBRRugAas indBfendbmlypr ovi de a
t herapeutic benefit such as anelioration of synptons, slow ng of disease
progr essi oftlecd fspragarfti Skylotrylibsierpseyleiry-Ci-G4 gﬁéka’ﬁféﬂ?ﬂ@bﬂl %@ﬂﬁé@t i ve
anount may ~b Nt~ SURT [ el enb~t the-s t of a di sease
Fesponst veCt g TREEPETOCHC MR Do €. HBSLRRRE SO CRIBRAT <, 2

t her apeut i a@C}-¢,; eilbaR{i weoa@HINNH,S-GRC.patoyl At Hg uN(C cCe atkyb)(C r@dalkyd),cancer
synptons, the synptons of an allergi | soy der., S 0 of. an

aut oi mmne‘%@logp eyl afifarbr lkdl)@@laéfegkﬂiaﬂ?w& ﬁ/ﬁ&loéﬁnﬁkylggwybcute

| nf | ammat op,b 86! A (uf PAATREIROUERIS! & HeARbARRUR Rl 18! f ect i ve

amount is an anmount sufficient to a t he nuriber of detectable
cancer ous €&NOCHTatkybr-GaN €mCaddltygr Cabl plksow, ONH(St-6p albkyB, ¢HMth of a

an arount SUREIAGAES BRI SRRk SRR Ci% T curmt ances

a patient WIQMdmgﬂm(%p%wgtcwml1@*%11?:‘]’&@@015@[?9&&% of being affected.
a e

I n sonme enbodi nents, erapeutically ective anount of a chem cal
entity is dACafolnbaleglkyl, cOENPIE:C pilkleOAC sCynlkyD caft(ghetyléase or
significan € he det egt abl g ol | ~ of nger S or cancer
markers i ng¢K® ?&3‘ ?‘g)r‘#kyg)’ gﬁ%& 2’E,ée(rshl\lrrllg (\tgrc“t%nééﬁegs‘llgﬁ%prlr%ﬁ mfds descri bed
herei n f or NHSERt(E PO, Aklier-gHSOi(sienhdB) sidand! S, (@uCehamuikel)and/ or

i nf | ammat 0@ di seases and/or acute inflammtory reactions, a , .

ther apeut i KBRPY ef f eft M hepgantmeriyations &8s taA CAIREGHR Kerg ALIVENRES 3 when
adri ni st er gt 8, Aafaliefonsd & HEHESLADLY cHhOMMRL BBFERRAION Rfuil e, dbsease,
or prevent the patient to whomthe chemcal entity is given from

pr esent i ngasiyitpobdtie kifast frethalabemge of diesomglensd. it drangritnoy heromeceaasd or
inflanmatory disease, and/or acute infl tory response. In certain

ot hods. delEIBRHOHEIRT TSP O ik Ignas 1 5 8 1o o aBILaclint/ B at of mmune
and/ or i nf { GRARLANYHHE RESES AL R haGHE el dH baRTBSApMuTeAE bRNs: a
therapeutically effective amount may al so be an anount sufficient to
produce a weteewthathaorgbaténswniaffectidnampoetiitityofFoa enamiler thp prsseiog obthecel |
type in the patient's.blood or.serum For exanple, .in sone di.nents a
her apeut | STy PSP s AR L HE P S eslra e e At e TR TP E

descri bed heh€kibasdiby c&is@it (directs) @ihdir@an) hnoklechRase ihdreasaot tadréase of
B-cells. In another exanple, in sonme enbodinents a therapeutically

ef fective BfbUWSe pGivaly. anbueircsty o iadealybinceasing pr deseringehe popeitn
suffici entoftﬂmﬁie%ﬁjéﬁ%xiltgﬂ%e! %’eildcﬁ'cbrr?&§&nt he nunber of B-cells. |n another
exanpl e, in sone‘enbod nent's a therapeutically effective anbunt is an
amount of [O0dhlem cal Tenicrhy sol€sgti ibelddhehe igroupuf £3-C bpudnatly sdetinease t he

| evel of anti- acetylcholine receptor antibody in a patient's blood with
the diseas lf@%&‘ﬂémséoatﬁ%m%é’.s”?%g%‘g‘]i W@_’ t_%F topphy g Sﬁ”i’)‘ﬁ’g }]efﬁﬂ?%ﬁly es a

si gni fi cant,qdgch ﬁéﬁng%ugmu@aﬁ_@tlef&?dm NI a0l s@rbiyPlRaide@lhcashipvi ty or
process. "Inhibition of Btk activity” reférs to a degrease in Btk activity
as a direct -0 alkybulfagtl. r esponse to the presence of at |east one cheni cal

entity desgcribed herein, relative.t he activity, tk. {.n the sence of
the at |ea P‘%ne cheﬁ%@?meﬁ’t?lh’yl. Iﬁ‘ﬁgéedé%?%'éi’ggs'i%(Qg“ﬁvg(t@n(ﬁ?%%%due to
the dir ectqumtgfeaqt!i@g)myl}hg(@qgﬂmuﬁqqiy Wik fruBidkaryl9r-SaURoptorhhe i nteraction
of the chem cal entity(ie€es) described herein Wlt% one or nore other factors
that in tuthstipfeddieteBrdyctSiQi-{aptioraty watnipied heterec ystaaBehic anbfS(Pre cheni cal
entity(ies) nmay decrease Btk activity by directly binding to the Btk, by
causing (directly or indirectly) another factor to decrease Btk activity,
or by (directly or indirectly) decreasifpg the anobunt of Btk present in the
cell or organism [0064]Inhibition of Btk activity also refers to

observabl e inhibition of Btk activity in a standard bi ochem cal assay for
Btk activity, such as the ATP hydrol ysis assay described below. In sone
enbodi nents, the chem cal entity described herein has an |1 C50 val ue | ess

o o o N Y L - o, o



| eading to B cell clonal expansion (proliferation) from precursor B

| ynmphocytes and differentiation into antibody-synthesizing plasm cells
whi ch t akggoBh@@8sdsh conj unction w th antigen-bindi ng angcywikhooeuisakd ne
signals fromother cells. [0070]"Inhibition of B-cell proliferation" refers
to inhibition of proliferation of abnormal B-cells, such as cancerous
B-cells, e.g. lynphoma B-cells and/ or inhibition of nor mal , non-di seased
B-cells. T tiBﬁJlg?'suththhtalﬁ?ﬁb)Of B-cell proliferation” indicates any
significant "decréase Iin the nunber of B-cells, either in vitro or in vivo.
Thus an i nKiO#B}Y i on ofThdBtecml sulforyl’i iheludes tbe gioupwi 56 WHutSdObe( epipnally

significant .decre er . of cells in an dpn vitro sanple
contacted WY Wuéetdaqs”‘eéi“?a“f}{hs Qmogg?nangwtﬂgialpfﬁbé%e’ppe?%wﬁai\g conmpared to
a mat ched &mdu&drmelgwl)a@t@q (\ﬁ’]f’.)ttiéhallpQu&'ﬁﬁffl:&ﬁétex%@}dl&m(ylﬁs)

[0071] I nhi bi tion of B-cel liferation also refers to observable

i nhi bi tion. @GO'JB(@%MH&H)Y aimsﬂ@ut@taﬂmm nSeOStoatarly suhstitvig Awloneor por ati on
assay for %(6e)hééptp%18f rﬁ/ o rsf”}}ul cﬂ{ete%ﬁmglc&i) gg(aei\sl(ﬁ Yon %ﬂﬁs@ﬁgec{]er ein. In sone

enbodi nent s ss than or equal to 10

m cr onol arhetémcmﬂex@mﬁdm@@t(@pu&mye,hmitmadi aﬁﬁﬂd)ty has an 1C50 val ue |ess
t han or equal to less than | mcronolar. In sone enmbodi nents, the chem cal

entity has [0944) cs0 vAheiErmesubsiifyed ofs ‘é‘ﬁ@lé?ieﬂlb 1590 RahyHoIEOr MPH72] An

"al |l ergy” ef ifid vity to a
subst ance %)ycl ?%JHL %5%&%}59&9%{0%%%%?@15 & c%gﬁgég%ﬁg{é%@ﬁgégl c rhinitis
or coryza, mlda,;ateﬂg\mrp, pmwdudhhalthad;ﬁsﬁgmtedwtctmsaomaal(vlaleuefsm nahekckedzd.
al | ergies, and other atopic condition 073 thma" refers to a disorder
of the  osBTAEGHP bySt SheHar asDLHe S YOSt PARAT BAS 1Pt ng of + he
ai rways an@ofn'ﬂﬁ{aﬁéﬁse& JuBafhdnid idﬁ/&fvzﬁ19@16@!11%%}/1%35%‘816' lredcrpgents. Asthma
is frequently, although not exclusively associated with atopic or allergic

synpt ons. {mﬁn@t&m @u@tnn Nabbrwmposndmanbefahyyrtﬂleqﬂ@cntabn@h@han’@étab}@at is
statisticall andar.d par anet r| st cal
oo 1 caogantadhind BN HRBCR R BB RS oBePRR LIS
responsi veot @rihisbiatib® frodf a ﬁtakucﬁ:plhmtmteyan&u@sa;ua@tafsﬁnmanamm dgehi biting
Bt k ki nase provides a therapeutic benefit such as an aneliorati on of

synpt ons, véreaideast wa@n@éagbtmr{b@%wwmww@ﬁ pestigiengarayaetd di sease
onset, or angmh@c{)le sr?lulg uy bﬁc{ (?%g@]o 1 fliy tl:)’e eﬁ%otdath xﬁ?elnl -types (nonocytes,

B-cel | s, nmast rea or treating nmeans any treatnent
of a di seaggclonlkal)gaylietitted |an®Ipud,nbigSuiﬂ)mmnevmdmg)ftaltmdﬂhmaﬁeljs that is,
causing the clinical synptons of the disease not to devel op; b) |nh|b|t|ng
t he di seas%‘b“%t)w%tltB\J\]n"Wl%?mécr“F‘éé‘tVlntae gl Ravietopnent of clinical synptons;

and/or d) foplsevi ng The ?1ln§eﬁfb‘€mtu@aata%ld cygl%h'ﬁckﬂgﬁﬁ,%tél@@cﬁﬁﬁéy‘?%n@f

clinical synptonms. [007/]["Patient™ re to ah ariimal, such as a mammal,

t hat has beser ocmryl,wnlldss bthetvwhige eljrecty ctﬂfmbd,e‘afmpgactbzbwp\aammycloalkyl

experi ment e net ho f invention can be use th _human

Cher apy  ani?h SFEHEHER) A A BaEToBHE PR oaRBR RSP PRe bat fent s a
manmel ;i ne;g@{pte, &t d) Hydl%ser;Jasmpaw@ﬁﬁacécﬁb)lwmtuu@mna cRERlyKbad ment s
t he patl ent i s chosen fromcats and dogs. [0078] Provided is at | east one

chem cal efieinty chosen from conpounds of

-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, -NRPRS, halo, cyano, hitro, 0Xo, -COR®, -CO;R®, -CONR"R", -OCOR",
-OCO:R", -OCONRR®, -NRCOR”, -NRCOR", -NR‘CONR'R", -CO:R”,
-CONRR’, -NR°COR", -SOR", -SO;R", -SO;NR’R’, and -NR‘SO;R",

where R” is chosen from optionally substituted C;-Cg alkyl, optionally
substituted cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted

aryl, and optionally substituted heteroaryl;

11



Formula 1: GA NH and pharmaceutically acceptable salts, solvates,

chel ates, non-coval ent conpl exes, prodrugs, and m xtures thereof, wherein R
i s chosen wopamsapsssenal | y substituted aryl and optional | pcsalsstorosied
heteroaryl; R4 is chosen from hydrogen, optionally substituted | ower alkyl,
optionally substituted | ower al koxy, halo, and hydroxy. R21 and R22 are

i ndependently chosen from hydrogen and optionally substituted | ower alkyl;

R16 is chosen fROm dhseiropen H,opanmllyeRbionad Cy-cubsl dpdoasdlycsebaalekyl , and
optional |y substituted |ower alkyl; A is chosen fromoptionally substituted
5- menber edcyréadidarppionalipsubsiatadynetutryeionliyb @pporaldaubyijted aipt.ingdal | y
substitute riymdinyl:.and optionally substituted pyrazinyl; L is chosen
from opti og%{[F nﬁhgﬁlgjssfllyutt%q e"ée‘&%‘-%:zfa? kyl ene, -0-optionally substituted

C0- C4al kyl ene, R (QQ-hc4al fhkyth @REbESOId opticeRIGAaIkuede) (SPAkyl; oand

- (C0- A4al kyl eneégC: -, and Gis chosen from hydrogen, halo, h%/dr oxy,

al koxy, nitro, Bpetidhapidthegibsagen tn whickithkgy are afncheddpy as gpsaniatilit ed ani no,

optionally_su i tuted carham m doyl, optionally substituted
het er ocycl %%EE@I%&%%??@/& aﬁ%}’l %%Et%/n[dut ed cycl oal kyl, optionally substituted

aryl, and opti onakble)eastubsidrialy ecbshiglt@r @anyls unkOa@litdociadérnderglybodi ment s,
R is chosen from4,5 6,7- tet rahividrobenzo[ b] t hi ophen-2-y1 and substituted
4,5, 6, 7- t eb¥AREROBER 20T O] DRIS. Bishan 208 TWehgdbiees baityeRb Indepgndentlih g
tri-substi (O h- r oJ. hiC 12 . el 3

substi t uen%ésfécg%eﬁ?lﬁ?ép%nﬁdgﬂf ??Mglﬁggogwfég%n&h%%@& h%%\?/e%?gﬁglla?ﬂgm f onyl ,
hal o, | oweC,-dl;kakylkyanddQeCerlagl YDC;-[0aB]phandes@ o mikytbod] mrents, R is

5.5, 6,71 GLoGHy HPGRRED DB T opRE2 /2 cHIS Ny SR rEmBLcy - AR
{11 SUbst | iRe 8N CANARBRZ QDL APUACYE, WRSRRL T e

substituents Is |ower alk In certain enbodi nents, R i's chosen from
4,5, 6, 7- tetanahyitioobenasp bitshiophdor- GclpplkybogiEii¢mesdodlgilh -€0ddi ments, R is

subst 1t ut o &)BC G Vet BYSIS GaENChEnabp B ArP SHRER 2 0 L8R r om
nmono-, di -, NRQMOKCI-C3ubsh) Iwnqe(ibﬁp&ngli)ﬁq(cl-@ alkyl)C(O)(C-Cy alkyl),

t et rahydr o- 4H cycl ohept a[ b] t hi ophen- wherein the substituents are
independentN(ﬁm({No”élésﬁ) (Brabeexie rCEPytCa a0 (hCcer Phstylenbodi ments, Ris

chosen from e, 6, 6, Rakahl, MBI, akyl, -SOL(C1-Cy alkyl), -SO,(phenyl), -
SO,(C;-Cy haloalkyl), -SO,NH,, -SO,NH(C,-C, alkyl), -SO,NH(phenyl), -
NHSO(C-Cy alkyl), -NHSO,(phenyl), and -NHSO»(C,-C;4 haloalkyl).
[0046] The term “substituted acyl” refers to the groups (substituted alkyl)-
C(0)-; (substituted cycloalkyl)-C(O)-; (substituted aryl)-C{O)-; (substituted
heteroaryl)-C(QO)-; and (substituted heterocycloalkyl)-C{O)-, wherein the group is
attached to the parent structure through the carbonyl functionality and wherein
substituted alkyl, cycloalkyl, aryl, heteroaryl, and heterocycloalkyl, refer respectively
to alkyl, cycloalkyl, aryl, heteroaryl, and heterocycloalkyl wherein one or more (such
as up to 5, for example, up to 3) hydrogen atoms are replaced by a substituent
independently chosen from:

-R?, -OR®, -O(C|-C; alkyD)O- (e.g., methylenedioxy-), -SR”, guanidine,
guanidine wherein one or more of the guanidine hydrogens are replaced with a lower-
alkyl group, _NR"R’, halo, cyano, nitro, -COR®, .CO4R", »CONRL’RC, —OCORb,
-OCO:R?, -OCONR"R’, -NR‘COR", -NR°CO,R", -NR‘CONR"R", -CO,R",
-CONRPR®, -NR°COR®, -S8OR?, -SO,R", -SO,NR"R®, and -NRSO:R",
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cycl ohept a[ b] t hi ophen-2-yl. [0084]In certain enbodiments, R is chosen from
6, 7-d hydro-41-1-thieno[3,2- c]pyran-2-yl and benzo[ b]thi ophen-2-yl.

[0085] I n gepbaspsa@bodi ments, R is substituted phenyl chpgemsidu9misigno-,
di-, and tri- substl tuted phenyl wherein the substituents are independently

chosen from hydroxy, |ower alkyl, sulfanyl, sulfonyl, nitro, optionally
substituted am no, |ower al koxy, |ower al kyI substituted with one or nore

Caboti t ot on o ¢ R aobidst B8 UptiBaAREBlRET N8l Ayt fiihatty <

substituted wt bstl tuted Wt r al koxy, and
het er oar yl subgm@&ﬁ]clyaloamyt apmxﬁﬁp@dtmanmheta ocgclpdieylybdptoubidy sithutimekdn t h

het erocycl oal kyl (e. peridin-1-yl). [0087]In certain enbodi nents, Ris
substi t ut e@?bﬁ%?]’“%ﬁggéhbsfl%?ﬁ bedef82yldi -, and tii-substituted phenyl

wherein the subgtjtuents.ang i Pﬁ&&ﬂ?@ﬁ& 1t%e&b?§l%rﬁll{ﬁ %g%ﬂfﬂ)ﬁ%'ﬂtltlj&a&er

al kyl, sulfonyl, halo, Tower 'a et er oar In certain
enmbodi rrentey,cldaihﬁ dpﬂlomﬂ@rsual,tktyiedmh&mplycloh]ﬂtybepnmaﬂﬂyeanMMmEantys an®R i s
4-tert-butyl - phenyl #0089 ]In certal n enbodi nents, R is substituted

pyridi nyl emissaly fytsHiuseshsterogyl andng ¢ | -substl tuted pyridinyl wherein the

substituent s arge |,ndspandantl oslosanELAMINALAs ¢ Queail byl sul fanyl,

sul fonyl, optionally substituted am n oxy oweT al kyl
substituted w tR®arERQsnde @itiabo o xlvbmhltheqdd(@macﬁuch%nm uh eptiadatlh one or
nore hal o, |ower alkyl substituted with hydroxy, |ower alkyl substituted
with | omer“‘é?["lk*@i@;‘ﬂ heé‘fh‘éFyl‘i]éRaEﬁ%’b&WP a0090] I n certain enmbodi nents, Ris

6-1 ower al kyl - pypi ‘é'eQ o;itgogﬁsﬁf Jb@hfﬂlte%m?g §§bst1%téds01 inde spendently

6-tert-butyl-pyri |ny n certa‘?n enbo I ments chosén from
opti onal | ystﬁnutlm;tadtumlt}ednem m@ieadiklt laenae, twbd; @phreenwlbbtytu@ubstdﬁp@tdemly

Caal ky d Kyl e
[0092}le | nycfg?e&%ﬁdﬁ(“é%ﬁfﬁﬁ%ﬂeﬂg F@lgé%saégl ?rgghcﬁﬁﬁfd Eﬁ%ﬁl%f“yy?g&gg@i%&red Co-
C4al ky! enecaaghm()myp%@yd:?ﬂﬁ% )€y awﬁ%ﬂ.ﬁn @Gart akyl-@nbodi ments, L is a

coval ent bond. In cértain enbodi nents, [%(C [0094] I n certain
enbodi ment-$)Ci&} Baloibglehalbr -6, h%ﬁvo@arﬁ: @bylrhﬁﬁal 2@4 alskmb irEutlsml).

cycl oal kyl a e yents, Gis
chosen fror%“ﬁ@rdttgtfeﬂﬁﬁ51 Ht(ﬁgbﬁ ‘@b@(ﬁb ﬁd g%f]ynycl oal'k &kﬁlﬁgg@pg?onal |y
substi t ut eghahewgiro 3&)&@/('21% a klﬁbsﬁ&ftélﬁlﬂﬁl c@m@mymnmes@l o@di@lk:)hpseoqlﬂ,r om hydr ogen,
cycl oal kyl,  and | ower al 1)( I n_certain _enhodi ne i s._chosen from

hydr ogen, €©)QFn6pyilkyl; -Cardiot ¥e-Ca gt CONH(Q °C, 31kyD), “CONH,,
-NHC(O)(C;-Cy alkyl), —NHC(O)(phenyl), -N(C-Cy alkyDHC(O)(Cy-Cy alkyl),
-N(C-C4 alkylYC(O)phenyl), -C(0)C,-Cy alkyl, -C(O)C,-C,4 phenyl,
-C({0)C;-C4 haloalkyl, ~-OC(0)C,-C, alkyl, -SO,(C;-Cj alkyl), -SO4(phenyl), -
SO,(C-C4 haloalkyl), -SO,NH;, -SO,NH(C,-C, alkyl), -SO,;NH(phenyl), -
NHSO,(C;-C, alkyD), -NHSO,(phenyl), and -NHSO(C,-C4 haloalkyl).
[06047] The term “substituted alkoxy” refers to alkoxy wherein the alkyl
constituent is substituted (i.e., -O-(substituted alkyl)) wherein “substituted alkyl”
refers to alkyl wherein one or more (such as up to 5, for example, up to 3) hydrogen
atoms are replaced by a substituent independently chosen from:

R*, -OR", -O(C,-C; alkyD)O- (e.g., methylenedioxy-), -SR®, guanidine,
guanidine wherein one or more of the guanidine hydrogens are replaced with a lower-
alkyl group, -NR"RS, halo, cyano, nitro, -COR", -COsR®, -CONR"R", -OCOR",
-OCO:R?, -OCONR R, -NRCOR”, -NR°CO;R?, -NR°CONR'R’, -CO;R",
-CONRPR?, -NR°COR”, -SOR”, -SO,R", -SO:NRR", and -NR*SO.R”,
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[0095] I n certain enbodinents, Gis chosen from-NR7R8 wherein R7 and R8 are
i ndependently chosen from hydrogen, optionally substituted cycloal kyl, and
opti onal | yweubstissdsted (CL- C6) al kyl ; or wherein R7 and R8y/useg@ebtwars Wit h
the nitrogen to which they are bound, forman optionally substituted 5- to
7- menbered nitrogen containi ng heterocycl oal kyl which optionally further

i ncl udes one or two additional heteroatons chosen fromN, 0, and S; and

| ower al koxy angnkweris %&QKﬁOW%hEIW absidutdd - Cbalﬁgeoﬂfonﬁpﬁ e hydroxyl .
[0096] I n certain enbodi nents, Gis chosen from R8 wherein R7 and R8

are |ndepeﬁdﬁhmhyhnhb@&wfwwbﬂmﬁdeb@@wedbgrﬂﬁmdbﬂkﬂsWMSHMHH@@EUby%ioaIkyI
and optionally S ute alk l; optionally substituted piperazin-
1-yl ; pppi@ﬁgapé E%E%WPH %éF ?ﬁ%'Pa& “1-yl: optionally substituted
pyrrolidinyl; ap#id@wesn RbkaKY §H1Q§Fy'shﬂ§tﬂﬁjtewlmavﬂiliﬁ Senflly BERuleMdr oxyl .
[0097] In certai n enmbodi ments, & is chosen from -NHcycl opropyl; -NR7R8

wher ei n R7cyohehliRg, @t@naldwwemmdthem@qyg@e!rkyf optvrgrsohsiutanast.aed 06) al kyl
optionally subsg q%?g %§ one, or .nore substituents chosen from OH,
(Cl- C4) al k8X PR L}\%%( CEAYLERG1) and N(CLl-C4 al kyl)2; and - OCH2CH2OH,

[0098] I n certai p¢ RrpRiBeh SydGebiBakh @Ry APsiIREdINOL C.Dalﬂffh/éb 4-t oner
al kyl - pi per azi n- F yl; 4-hydroxy-p|per|d|n 1-y1; ower
al kyl - pi per azi nRP agd Rivhied die mitsxied taivkigh they asebgadheditfedn wh optiowdlyor nor e

substltuent OH, and Sarlomer al kyl; 4-1ower

al kyl - pi pet{ dfw?qdeliﬁtelﬁﬁg %I S0U8 H%yl is substituted with OH

4- hydr oxy- 4- | owgheg!deyh o;md?@ny ehhyatit U'téﬁlgloﬁp gaReXm e oPinpeindémtyl - y1;
4- nor phol i no-pi peridin- 1 - zrrolldln l-ﬁl 3- hydr oxy- 3- 1 ower

al kyl - pyr r eHbsdiuged wyilonfaw@m@w pushiagione. 2wg| or ¢ @@Qgﬂbﬁfﬁﬁué@f’ tslependspdi nents, G
I's chosen Zé’l&%m&‘ﬂ@l@ alﬂylﬂuyi,%efaaoahﬂ a19 —8?—'@;%&@1-, hete%hryl-cl—c‘; alkyl-,

C;-C, haloalkyl-, -OC,-C; alkyl, -OC,-Cy4 alkylphenyl, -C,-C, alkyl-OH,

-0C,-C4 haloalkyl, halo, -OH, -NH;, -C-C4 alkyl-NH,, -N(C-C4 alkyl}(C;-Cy alkyl),
-NH(C;-Cy alkyl), -N(C,-Cs alky)(C;-Cy alkylphenyl), -NH(C,-C; alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl or heterocycloalkyl), -CO,H,
-C(O)OC-C, alkyl, -CON(C;-C, alkyl)(C;-Cy alkyl), -CONH(C,-C; alkyl), -CONH,,
-NHC(O)(C;-Cy alkyl), -NHC(O)(phenyl), -N{C-Cs alkyl}C(O)C-Cy alkyl),
-N(C-C, alkyDYC(O){phenyl), -C(O)C;-Cs alkyl, -C{O)C,-C4 phenyl,

-C(0)C-Cy haloalkyl, -OC(O)C,-Cy4 alkyl, -SO,(C,-Cy alkyl), -SO,(phenyl), -
SO,(C,-C, haloalkyl), -SO,NH,, -SO,NH(C,-C, alkyl), -SO,;NH(phenyl), -
NHSO,(C;-Cy alkyl), -NHSOs(phenyl), and -NHSO3(C-Cy haloalkyl). In some
embodiments, a substituted alkoxy group is “polyalkoxy” or -O-(optionally
substituted alkylene)-(optionally substituted alkoxy), and includes groups such as
-OCH,CH,OCH;, and residues of glycol ethers such as polyethyleneglycol, and
-O(CH,CH,0),CHj3, where x is an integer of 2-20, such as 2-10, and for example, 2-5.
Another substituted alkoxy group is hydroxyalkoxy or -OCH3(CH»),OH, where y is
an integer of 1-10, such as 1-4.

[0048] The term “substituted alkox ycarbonyl” 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 3, for example, up to 3) hydrogen atoms are replaced by a substituent
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4-is opropyl -pi perazin-1-yl, 4-hydroxy-piperidin-I|-yl,
4- HOCH2CH2- pi perazin-1-yl, 4-NCCH2CH2-piperazin-l-yl

4- SOZ(NE)QE%gQﬁﬁg @grazin | -yl, 4-HOCH2- pi peridin-| - FﬁTﬂm2$wﬂﬁ8w5

4- hydr oxy- i peridin- I-y1 3- car boxam do- plperld

4- nor phol i no-pi peridin- | -yl, pyrrolidin-I-yl,

3- hydr oxy- 3- net hyl - pyrrolidin | -yl, and pyrrolidin 2-yl. [00100]In certain
enbodi ments,, 124 i ose fron1hydrogen optionally substituted | ower

al kyl , optF@ﬁ&Vﬂ?néhég??iﬂ@Ed | ower al koxy, cyano, halo, and hydroxy. In

certain e”bOd'”ﬁﬂ*SDRFMCWQI@P&ﬁﬁ@of&Qﬂhﬂ&ﬂ&ﬁgéﬂemﬁptS@h%hhﬁdﬁ@bSt'tUted
| ower al kyl, optionally substituted [‘ower al koxy,” halo, “and hydroxy. In

certain enﬁwctmmmelemon@l oios ehthergopnidimeHytrogeny frg mprl@n@wm;hla lower-

di fl uor onet <« Lrifluorornet Y, Luor ho nd quoro In
certain err%gg i STRNR s%ﬁ% j alongy iy Dt ’[%0@@? 1 gﬁég QOﬁ‘@f% @%ﬁ is
chosen fromhydt0geCONKIRF aN&ECaRKYINR ‘COIREENRAEONRTROACIBRE S, R92 ' S
chosen from hydrogen and nethyl. In certaln enbodi nent’'s, R29 is hydrogen.

[00102] I n PNRIR, eNBdaDRBﬁS@RﬁRiehRS &@dﬁ%difmbh$ﬁyaﬁb@en | ower al kyl,

and | ower al kyl a.t th a group.c ptionally substi t ut ed
al koxy, optiona 3%5%&#?@% ”Hﬁ?ﬁgﬂgéﬁﬁ’gﬁﬁgﬂ%é¢?§LqU8@FﬁP {ed acy
[00103] I n g@ktifkdy @m@myn%aﬁénaxﬁ%ﬁbétﬁu@@qaﬁt%rbcwz@ﬂkﬁyslstmn aishibauer al kyl .
In certain enmbodi nents, "Rio is chosen from hydrogen, neth y¥ and ethyl. In

certain enbwﬂmm@nP@MMRV@NV@Hth@ﬁﬁ0ﬁn@n1nethyl and ethyl In certain

enbodi nent s, I s nmet ert ai i,ment s 2 chosen
from hydrogen aRd L e ?‘Rﬁ J&@r?%ﬁﬁ“@ﬂ@d% SOPtpally ?”i)"tétﬁ e§1en from
hydr ogen a&yildﬁtﬁmydpclohﬂ1f@bh@h&d%&%€ﬁ§m@z o}aaaﬁlauy&uwﬁut@g@{}l dn@01051Al so

provided is at l'east oné chenical entity chosen from conpounds of Formul a
2: and pha@MHn@UYh@ahhymbmﬁ@pmabMBdsalts sol vates, chel ates, non-coval ent
conpl exes, prodgu res t re , ~R 1211, 1221, A,
L, and G are asﬁ C@Pﬁﬁ H”?EV&8eﬂb%ﬁﬁ “ﬁ?uﬁﬂgﬁﬂu§dﬁiép4égyhg*lned in any
one of the precréiRoRrReNROUE ARMeEn t@wﬁlcwhﬁéﬁlaai?&hw feRR S Bpfisamyhydr ogen,

hydr oxy, |ower alkyl, sulfonyl, optionally substituted am no, |ower al koxy,

| ower aIky&ﬁﬁuhgﬂdﬁﬁﬁedmkmﬂhiQWEpoKhDre hal o, |ower al koxy substituted
with one or nore, ha st tuted onal |y
subst 1 tut ed het SPOEy et sbibeRiEkht IS E RS gPBL DT ahd X
i s chosen éub@ﬂﬂuhédaﬂl%&kém{xﬂ&éoﬁkhmq GR¢, ttarlonmetm@mdmrmgms Hdegeddantly 00107] I n

certain enbodinents, X is N
selected from C;-Cy alkyl, aryl, heteroaryl, aryl-C;-Cy alkyl-, heteroaryl-C)-Cy alkyl-,

C,-C4 haloalkyl-, -OC,-C, alkyl, -OC,-C4 alkylphenyl, -C,-Cy4 alkyl-OH,

~OC-C4 haloalkyl, halo, -OH, -NH,, -C,-C4 alkyl-NH,, -N(C-C, alkyl}C-C, alkyl),
~NH(C,-Cy alkyl), -N(C;-Cy alkyl){C;-Cy4 alkylphenyl), -NH(C;-Cy4 alkylphenyl),
Cyano, nitro, oxo {(as a substitutent for cycloalkyl or heterocycloalkyl), -CO:H,
-C(0)OC,-C, alkyl, -CON(C,-Cy4 alkyl)(C,-C, alkyl), -CONH(C,-C, alkyl), -CONH,,
-NHC(O)(C,-Cy4 alkyl), -NHC(O)(phenyl), -N(C,-C, alky)C(O)(C,-Cy4 alkyl),
-N(C-Cy alkyl)C(O){phenyl), -C(O)C,-Cy alkyl, -C(O)C;-Cy phenyl,

-C(O)C-Cy haloalkyl, -OC(O)C,-Cy alkyl, -SO2(C,-Cy alkyl), -SO2(phenyl), -
SO.(C,-Cy haloalkyl), -SO;NH,, -SO,NH(C,-C; alkyl), -SO;NH(phenyl}, -
NHSO,(C,~Cy alkyl), -NHSOs(phenyl), and -NHSO,(C,-C, 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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[00108]In certain enbodi ments, R5 is chosen from hydrogen, optionally
substituted piperidinyl, and lower alkyl. In certain enbodinents, R5 is

chosen fraopphysliRgenr, optionally substituted piperidinyl pciragaqnemibs and
tert-butyl. In certain enbodinments, R5 is tert-butyl. [00109] Al so provided

is at |least one chemcal entity chosen from conpounds of Fornula 3: and
phar maceutical |y accept abl e salts, solvates, chel ates, non-coval ent

conpl exes, h&@i&ggcrl gomc)&tbldﬁﬁss faeyieql ’sulmﬁﬁ %6‘\/15&3: ity B€r? R21, L,

and G are as or’ co oun s of Formul'a’l or as defl ned in any one
of the pr emagi|bﬂgyé1mbpldamrewh&¢m)€uhndutl§5 atlyb casloaieslcauybéldtﬁ@}’c]@@ﬁqybunds of

Formula 2 or_as def d in any.,one of th nt and

wher ei n Y13nd/etergpry ‘r’g ldF%’eFth‘é @rPéleﬂtffY§F°8ﬁi¥§é‘W f}?%fhowcg%g(n%—? %pr ovi ded

that one ofeph wY%theWo%?’oﬂ:ﬁm@(sL{cQ(&lll lid B, S fle Qgﬁl@dl) ARftbgen Y1 is N and
an

Yi and Y3 are In certain enbodi nen Yi is Y1l and Y3 are CH 1In
certain en’@@d}smtfb@lacﬁ}@b}'3swsahﬂliMdedw%ﬂh@‘vm-ﬂ01{100111] Al so provided is

at |l east one chem cal,sentit n fromeo b 4. Y2
/L1 NH  (For %’l ‘8{%) Q#& '%ﬁ%@%@e&% c%lﬁﬁyfgﬁ%ﬁgﬁféb?ﬁ ’§a “@sm vat es,

chel ates, bEfiGAY An8RIn @rmﬂ}hﬁ@ﬁ@%f tHe dgih fid@&, hyarskem aﬁbw;ﬁ&eﬁh\&ﬂwlfoweMer ein
R4, R16, R22, RIL1, L, and G are as described for conmpounds of Eorrrulal or

as def i nedalksl gyp.orR &', hdle Odﬁ@ceﬂlmgc@ﬁboﬁ%{gow andOC8Rar e as
or ecedi ng &AB0 e OISR DR s 8 O FLEORILE PEORTG, conpounds of
Fornmul a 3 aro&R"AELNREJORN -80R" 086),Rf, -S0eNRPEC e NRGILRYI nent s.
[ 00112] Al so provi ded is at least one chenical enti ty chosen from conpounds
of Formula 5:  where R*is chosen from optionally substituted C;-Cs alkyl, optionally

substituted cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted

aryl, and optionally substituted heteroaryl;

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

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

R® and R, and the nitrogen to which they are attached, form an optionally
substituted heterocycloalkyl group; and

where each optionally substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or three, substituents independently
selected from C;-C, alkyl, aryl, heteroaryl, aryl-C,-C; alkyl-, heteroaryl-C;-Cy alkyl-,
C;-C4 haloalkyl-, -OC;-Cy alkyl, -OC,-Cy alkylphenyl, -C,-Cy alkyl-OH,

-0C,-C, haloalkyl, halo, -OH, -NH,;, -C,-C, alkyl-NH,, -N(C,-C; alkyl)(C,-Cy alkyl),
-NH(C-Cy alkyl), -N(C-Cy alkyl)(C)-Ca alkylphenyl), -NH(C-Cy alkylphenyl),
cyano, nitro, oxo {as a substitutent for cycloalkyl or heterocycloalkyl), -COH,
-C(OYOC;-C, alkyl, -CON(C,-Cy alkyl)(C;-C, alkyl), -CONH(C;-C, alkyl), -CONH,,
-NHC(0)(C-Cy4 alkyly, -NHC(O)(phenyl), -N(C;-Cy4 alkyhC(O)(C;-Cy alkyl),
-N(C-Cy alkyDC(O) phenyl), -C(O)C;-Cy alkyl, -C(O)C,-Cy phenyl,

-C(0)C;-Cy haloalkyt, -OC(0)C,-Cs alkyl, -SO,(C-Cy alkyl), -SOa(phenyl), -
SO,(C-Cy haloalkyl), -SO;NH;, -SO.NH(C,-C, alkyl), -SO2NH(phenyl}, -
NHSO(C-Cy alkyl), -NHSOs(phenyl}, and -NHSO(C;-Cy haloalkyl); and
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and pharmaceutically acceptable salts, solvates, chel ates, non-coval ent
conpl exes, prodrugs, and m xtures thereof, wherein R4, RI6, R22, R11l, L,

and G ar e ag »fiRassgshed for conpounds of Formula | or as pef/ured7biigny one
of the precedi ng enbodi rents, X and R5 are as described for conpounds of

Formula 2 or as defined in any one of the precedi ng enbodi nents, and
wherein Z1 is chosen from0O, S, and NRIQ and R o is chosen fron1hydrogen

and optionally gybs O@%ﬁﬂz)} s%@c{méhka SJA arh 04844y QI%JEy%'afbo‘ﬁ QQ'ﬁH?‘lntS Zi

is 0. In certain e I ment’s, I'n certai'n enbodi nents, Z1'is N 210.
In certalnmﬁhhwhnﬂmwﬂaﬁdd%&dh@eRMOSen from hydr ogen and | ower al kyl. In

certain e nts, i s chosen fr.om hydrage 00114] Al so
provi ded FEBgé eastT%%@l ﬁﬁ?ﬂ%?“%ﬁ???yh% 5%%5‘? d%?@%ﬁ%gﬁ%% Y¥ ~ For mul a
6: and phﬁﬁwcﬁﬁtmﬁﬁqe‘xiclﬁ&sc&e%i%gd%b%%tﬁ+ox$c£gs\é§ﬁ %%egm@h@p@%anmnof:oval ent
conpl exes, prodrugs, and m xtures thereof, wherein R4, R16, RI), RO1, L

and 0 are @QCGES%WH@G@anﬁJwgmpwuhdgnQﬂmFﬂﬁduﬁéxﬁﬂ@Pﬂagmdéﬂﬁﬂed in any one
of the pr & ﬁgxlongaegg)ﬁgéag?l&%s rill“heg 1(1)5(5 1%& fh A2 axqg‘?ﬂ;l 195%@9{638?6}})0”“(15 of

Formula 2 © prece and Z1 is

as dESCFIhﬁﬁdﬁﬁmg&QQﬁﬁym@$uOme}Loxghhon Fornula 5 or as defined in any
one of the precedi ng _enbodi nents. [00115] Al so provided is at | east one

cheni cal el¥0FTl, chosepmpewids obRpoHad 1esudoPriAta N9t laHer inaPtfteut i cal | y
|
accept abl e, &%Es%fc§9é¥ﬁ&ﬁ%§£§@§????@%§@9§§%§¥%}%Phgﬁgﬂﬁhﬁ%éﬁ'IE&R@SUQS and

m xtures t ereof rern G are as scri bed
f or conpousidatiofs, Bersmgl@erihnaomas odeidsteegbnians, dly optﬁmlquacﬁ#mfomme,aad ibag

enmbodi nents, X and R5 are as descri bed for conpounds of
defined i nobipiedhwaymmpeiEe synbesti P YdRtRbE ettt elaaﬁaa%eg 5&?“ q%éh hosen

fromoO, S, Hatl%LRé'a% beaa@go 1shkd ﬁh@}@ﬂf}gl& ru%r@ohva{tﬁgmlémgdmkh @nal ly

substltuted | ower al kyl 0116]I'n certain enbodi nents, Z, . In certain
enbodlnent@yﬂﬂhzmngntmﬂmcsmtaphaHﬁbﬁd@ﬁ@NUBOIQEOWSWMRHh%HﬁU@EﬁFaIn

oot o S B EARRER- SN B AN Plo APOEND D e

is at | eastor@itRingNeMidilulLNidclide ZhQBEE- F6:@i¥ (60NpOIada R fraky a 8:
compounds with carbon-carbon double bonds. Where compounds of Formula 1 exists
in various tautomeric forms, chemical entities of the present invention include all
tautomeric forms of the compound. Compounds of Formula | also include crystal
forms including polymorphs and clathrates.
[0052] Chemical entities of the present invention include, but are not limited
to compounds of Formula 1 and all pharmaceutically acceptable forms thereof.
Pharmaceutically acceptable forms of the compounds recited herein include
pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, In certain embodiments, the compounds described
herein are in the form of pharmaceutically acceptable salts. Hence, the terms
“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, tariraie, succinate, citrate, acetate, lactate,

methanesulfonate, p-toluenesulfonate, 2-hydroxyethylsulfonate, benzoate, salicylate,
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and pharmaceutically acceptable salts, solvates, chel ates, non-coval ent
conpl exes, prodrugs, and m xtures thereof, wherein R4, R16, Rn, RO1, L, and
G are as dgequigagsksior conpounds of Formula 1 or as defi pedustoanysigne of
t he precedi ng enbodi nents, X and R5 are as described for conpounds of
Formula 2 or as defined in any one of the precedi ng enbodi nents, and
Z, is as described for conpounds of Fornmula 7 or as defined in any one of
t he precedimBgaRMediiERBLE. su&m&hbéﬂatdﬁlmmcmzﬁrm@nrwmén14(1)1& gmpeund of
Formula 1 is chosen from 4-tert- Butyl-N-{2-methyl-3-[ 1
- met hy 1- 6- #%6- §1tmlfnimb@an@cwﬁﬁhlmgcsptﬂblﬁmw@myml@dq@pm e RoBligjted topheny|
} benzam d t ~

- et hy1- 5? 5@32 qt}méﬁl{ &‘]CM_ &‘rqg%%%ﬁ R&%Lgm’cﬁnﬁa r%onﬁlfllpl di n-3-yl] -phenyl }
- benzam de[OOéd} ert- Blnt:;dldtt[\sbn {f tRe ¢vh fying 3f Formula 1 is obtained as an acid
1rrethy15 5- et hyl -t hi azol yl am no) - 6- oxol, 6-dj hydr o- pyrij di n- 3-yl ]
-phenyl } 2 %%?ﬁtd@e k?etbé?’@ccaBlPF)ﬂbf?\‘@edz @WYIH%SS][UTOHH@?W?I‘C@ seB. met hyl - 1
Hpyrazol - éoﬁfv@{%yr](?t)t @pl%@tug{h@e%b@’%(&dcﬂm)ﬁEldlp Arifbibyrg ghenyl -benzani de;
4-tert-Butyl F 5-cycl opropyl - 1H—pyra28 -3-y am no) -
1-met hy1- Gf)lmrmaceuucally zibpﬁptdﬂhydthompyzdt eimy h’é-grcbquce@byrét%mlhnnpﬂmefwd }
-benzam de; 4-tert-

1- et hy1- 5b%s§ 1%,@ lqu ée"lmﬁ? § &mtgné |t1§ﬁt|1% eéolugg([bwith an acid, in accordance
1, 6-di hydrQfItB)éBh\ﬁEnﬂO@J]X)Hcedlﬂgﬁmf |p1épauﬁ§ﬂé@%§'ﬁ0n4al5» @anZ'bI@td’ h&.benzo
[1)] thiophene-2-carbox yl ic acid [ 5-(5- cycl
pyrazol - ?hqﬁeaiﬂihd)n thlmnwlﬂiy@ccanm@ \@uons Bmmehymecﬂmdp&emmthﬂtsnw fe
- 2- net hyl rt - But
1- met hy1- SES(G§Q%B{€IQ%B nione%tngx gg%image C%L{%accr?g a%%n%gn%n salts
1, 6-di hydr moggy i di n- &s Mbdedap&%y}odiu@&n@&mMchﬁr ale@c@mtcylcheimcal
2-met hyl-3-[ 1- net hyl- 6- oxo- 5- (pyridazin-3-yl am | o) - -
i hydr o- pyr ¢Hitigs:FoyFamplnesis or pridmociviedees of ﬂﬁ@eqeqmmmgh O’INSOI pugy E4rhe
5-
di
me

1, 5-di neth PYd &
, 6-di hydr o%%i}r g,}ég I W—SSE{; hlés glll ]I[l]n@(%und% é%éﬁlefbo %H{l%"eo}c Fz? : JLt41 (La}lrat1 Eﬁ‘%r‘w
2- et hyl - 3:4ki1ﬂmtslmtd1§0|a-@-tlexpe,‘i n(apmnemlxdhnp;ﬂacyim clif(lble pibdfirg. dixayrgias- pyr i d|

3-yl] -ph | 1- b t- 5-tert | -
" pyrya]zm P bemenBy L %tﬂmot@#e%s@al gt Frg)asas? w\gfmzaf?tg agr? pikd
- 2- met hyl - phanyledoftRenzam @@u pststc®lds aﬁkb‘h%f oxhc{‘mlge %‘ilbé/)]m:ﬁle[compounds
1- met hyl- 6- oxo-5- (pyrazi n- fy am no) - - hydr 6- pyridi n-3-yl| -phenyl

} - benzam def, Fatmuér t.- But yl - N- (2- et hy1 _34 1

o i nydr oI9ERE h-3- U9 BHBrgH ) HEnBAT GoUreRPr 2 RES Ryy fosmed py e

-met hy1-5- ﬁl@lﬁﬁ@foﬂfb@a sBIRBNT dnél aZdoRtpduld aBhiRdle & @& ard ﬁamﬁté‘lﬁﬁﬁ@jﬂyr i di

n-3-yl)phenyl)-4,5,6, 7-tetrahydrobenzo C{ bl t hi ophene- 5 car hoz;aﬁr&de
acceptable solvates, such as hydrates, including monohydrates and hemi-hy
[0057] The term “‘chelate™ refers to the chemical entity formed by the
coordination of a compound to a metal ion at two (or more) points.
[0058] The term “non-covalent complex” refers to the chemical entity formed
by the interaction of a compound and another molecule wherein a covalent bond is not
formed between the compound and the molecule. For example, complexation can
occur through van der Waals interactions, hydrogen 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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4-tert-Butyl -N-(2-methyl-34 1 -nethyl-5-(6-(4-nethyl pi perazin- 1

) pyridazi n- 3-yl am no) - 6- oxo- 1, 6-di hydr opyri di n- 3 yl ) phenyl ) benzam de;

t
yl
N (2- Met hy] - 3- - et hyl-5- (6- (4- net hyl pi perazi n-
-yl ) pyri dé&?%()ﬁggﬂ%iigﬁ] no) - 6-oxo- 1, 6-di hydropyri di n- 3 yep E%%LS{WQT%SG 7-

tetrahydrobenzo [1)] thiophene-2-carboxam de;
4-tert-Butyl-N(3-(5-(6-(di methyl am no)pyridazin-3- yI am no)- 1 -nethyl-6-

?)r(r; h;’iGédligE grgl%i) ' q%ﬁ%&@&%lpﬁé{ﬁ?hﬁh}%lﬂe% g&epan ?{-ydloo nBonEihyl 3-(1

1, 6- di hydr pR¥mhA! 3 m&k&eyﬂ%ﬁa%@x& 4rﬁt®mb@beﬂg@ %@ﬂ Bétt
|ophene 2-car boxam de; 4-tert- Buty N-(2-met hyl- 3- nor phol

nopyr i dazi Gie@ngtinin Orgeyic Erpsds” ﬁccmntﬁphﬂ}mlwylrﬁesa@wlm 13, pp-)@hetPebenzan de;
4-tert- Buté/1 8{1;5-)(2 met hy1- 3- (5- (6- (4-net hyl pi perazin- 1-yl)pyridazin-3-

yl am no) - 6* 8x 1, 6-di hydropyri di n- 3-yl ) phenyl ) benzam de;

4-tert - But joio6dt ( 2- meaRYdeddrelein MR B "Trédp Merhdiydl* 4y Hrfgment” are

t et rahydr ot hi azol o[ 5, 4- c] pyri di n- 2-yl am no) - 6- oxo-

1, 6- di hydr W?FY@PWW)%W&WF‘; Bengdigatedanctional groups or fragments of molecules

N-(2 Met hy .oxoet hyl ) thi azol - 4-yl am no) -
6- 0Xo0- itdq‘%hé%te K] Qé(l%f % I%)Z‘%ﬁ%&%? ﬂzf)n% ge 7- tetrahydrobenzo [b] th

i ophene 2. Eﬂaﬁb]oxam d@he thrrh €ndtivBlakyh i’ N- (<8d (& indicaleds thedriont ppiiyerhich ha- 1

- car bonyQ hi 2-ylam no)- 1 ) . . .

o o BB b A o i R eslpEy s can YA 5B BERBRAYIEhevine
4-tert-But auN‘acge%héé “eility, 'ﬁﬁ’@&&ﬁ}ﬂle -an kTP PRl fnﬁ?béaa@ﬁ-ﬁtpgﬂiéle) 1 Hpyrrol-3-
yl am no) - - et hyl- 6- oXo- 1, 6-di hydropyr| di n-

met hyl phentpkeldpertzamn de 1-0 - I\/bt hyl - 3-

-met hy1l- 5- (2- thyl 4 5.8, 7-tetrahy )

t hi ophene- %(6, boxa SCHHeﬁ&?ia)pe’imc?@yS%itlvequm*@a‘#@p‘i}jﬁn&iahe‘glty of HHs no)- 1
H-pyr azol emPet@niasieRh REILET dTRcBv& R adAMMigesed to a human or non-human
4-tert-Butyl -N-(3-(5-(5- %4 h droxypl peridine- 1 -c arbonyl)- 1-nethyl- 1
Hpyr azol - 3p£5f13=1mam plms)df: ajthergpguiig begefgch as @nﬂi%mwﬁwwmr%nﬂé@mm&o

e ?Fy)'yfrga%énafgggﬁ%f@sg%n & gigveat@@hqugéé TihGapelib SRPLARULPLRABLAZ! N 1

, 6- di hydr opyy bel hﬂﬂat&oyﬂx)suﬁtd‘mtt WBMyEHeb@nmﬁld@f' a disease 1espons1ve to

4tert Butyl - N- (3- (5-(6-(4-ethyl pi perazi n- - é gbélnS | am no) - |

- met hy| 6- oRhipition %ﬁkwyaw%;}m%aﬁnﬁ e@‘}??)‘“@%@ﬁhﬁ}mﬂ’f Dum IS

N- ( 3- (5- (6 | '
1- et hy1- 6 ng zﬁn%ﬁﬁ REGRYPIPARHAR Ancel sydhblod, HaZ i YA B alRAdic

, 6- di hydr ogiyedel, me&ym)elﬂ& ofetnhapkq memyie)and/ds 1§ ammabryahiydso e tieo|[ b]

th| ophene- 2- car box fl s aih deall

4"t ort - But MRS o] 81 %lte(@ ASPIRERY JEHET n ] S99 $BRnARs a therapeutically

- car bony1)ertdhtiaz @hndud! ia ik R@bontkufEIMYS d&rOx0 thelnubnit- By détectpmei di n- 3-y1}
- 2-net hyl phenyl) - benzam de; 2- { [3-(4-tert-B uté‘?-benzogl am

no) - 2- net malnc@heﬁwlqs in anomnhmldgtecmbl-y siovp-ordiomyt @leap § RABEFYET no }

:ﬁnrsl![ ﬁ)zlf)l c. ffl Ca;& gc%lry%x]elgtggqh Ié’lpﬁu “«’83%@{8&1\36 uric}{mt NhafRhpy!l -8- 1

H pyr azol -skffidiand tB@iu-uﬁc ¥frcdiofs elirhyid e cpydih dirBardstyidep B@aydht sbifazam de;
4,5,6, 7- Tetrahydr o- benzo[ b] t hi ophene- 2- car boxyl ic acid { 3- [5-(5-am no-

1- et hyl -framgapsa @@dmogpw%rm%wapml% of sttt esteéx&l%%n%etﬁi?wgwa&p% di n- 3-

yl'] -2-net ft
05, 6.7 Te VapRRNy ciedlEfiouncots chegicd aptiy s pramopnt EIN 0 ¢ i o, .
met hyl - | pﬂe@aﬂtazs(ymf&ayit @meras'b)m slelﬁﬁ&afmylly-:sdmx tlee delectfl dichyldrfeapyarow n- 3-

] -2-methyl - phenyl - ani de
yil Yls or cancer m}alkexs 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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tert-Butyl-N- { 3-[5 -(6, 7-di hydro-4H pyrazolo [5, | -c] [1,4] ox azi

2-ylam no)- 1 -nethyl-6-oxo0- 1, 6-di hydro pyri di n-3-yl] -2-nethyl-phenyl

- benza t-Butyl-N 2-nmethyl -3- [ 1-net hyl- 6- okcoruBadoPomisy ol

i n-2- Itwg‘éf-]?os@rsggzigl 3-ylamino)- 1 ,6- d| hydr o- pyri di n- 3- A- phenyl

enzam de; 4,5,6,7-Tetrahydro- benzo[b]thl ophene-2-carboxylic acid (3- { 5-
(4-ethyl pi perazin- 1-yl)-pyridazin-3-ylam no] - 1-nethyl-6-oxo-

6- di hydr LN | a6 d/

5,6, 7-Te ‘%X‘fm‘f“ Sy‘gﬂgéré’%[oﬁ]%}%{ﬁ%g%%ﬁg’ggﬁ}c@a%nbﬁdfi oracid [3-(5- 61442-

ydr oxy- et hﬂa)mﬂmtmge;hazse ard/dr acyte]mﬂquymadmympaxsyl angero methedyret hy1- 6- oxol
6-di hydro-pyridjin-3-yl)-2-ne 4-tert;Butyl -N-[3-(5-{
L4 2- hgReaRgL RIS Erapar 3 A JI‘S%A wﬁfndﬂaﬁ?*ﬁl*@meﬁ“a’ no

1- et hyl; @l’aﬁ?fx?atévy@ﬁ@awQE@foPXJu'téj!nﬁ'agnﬂal&xyZedﬁﬁbﬁky b rRhgry sl yherzavd de;
tert- Butyl 3-[5-(6-di et hyl am no-pyri dazi n- 3-yl am no) - 1-nethyl-6-oxo0l

, 6-di hydr oa;pyumtdnzrya?.swlie] a@lmnhwfflpi@ehWMOMZlaiﬁeé@ble decrease in the

5,6, 7- Tet r ahydr.o- be t |o C y 424

i et hyl ami #8° ‘b‘ijl‘ﬂf&ﬁ? él‘%t}eglrﬁir‘f Hrlrgﬁﬂéf%%ét o§1§9@§}%% gr gxaf/nrp le

3-ylI] - 2p@inhydmpeeRihts &'t}%rﬁpéﬁncally effective amount is an amount of a chemical
N-(3-(5-(6-(4- |sopropﬁl pi perazi n-1-yepyridazi n-3-ylam no)-_ 1-nethyl-6-oxol

6- di hydr opyifty deseideg 913@%@%@1@1@&9@1}?3@1@8@%&% @Pra‘é%VH’er Briellic !Bhept af b t
phene-2- ¢ Cﬁxgmﬁg_ in som embod 1B?nts a thera eutlc‘zallg effectlve amount j$ an
6

4-
n-
}
i di
-b
[ 6-
1,
4,
h

6
}-
4-
4
di
n-

7, 8- Te?no thiop heh arboxylic acid (3- {

44- et linylbumlq@aroazmibal éntml)ie%pybd:djmeim-sﬁffwa]nmﬂkmﬁiambftdwt@a&—'&bﬁ0- 1, 6-
ydro-pyridi n- 3d¥11_2_nEthK|_ hené}
5, 6, 7- TetPaRGR! g6z dp BIARE GpABR @%%%&W“@ﬁa&ﬁ&ﬂweﬁafﬂm 3-[ 1 -
et hy1-5- (fo%@fvggﬁi}lohﬂt Z&a}{l Lhvde a%%h%@ b3 ¥ @Id Rdre fr @lcierk to 6-
di hydr o- pyri 1 plheny -am de;
N-(3-(5-( edéoaaez(se{wamwenmwcmiqhehefzreneptm yitibpdy indapitigngs Ploadivig)the
1- net hyl 6-gx o-

, 6- di hydr og??‘?s&’waéthﬁ‘llfb?vﬁset hyl phenyl) -5, 6, 7, 8-t et rahydr 04H cycl ohept a[ b] t
hi ophene- 2rgggtspoxam dge temt %ﬁﬁibl@@h’ylndﬁ‘é:a{eZ‘a@&HlMdanSdécxéase in the baseline
- et hy1- 5- {6 nor phol i n- 4-yl et hyl - pyri dazi n3- yl am no) - 6- gxo- 1, 6- di hydr o- pyr
i di n- 3- yllaghetyydf ajbiolpgiqalaastiviey ouproesss - bmlvqlﬂw of Btk activity” refers to a

Iy ot byl ) B TR R RO o o) DR REGREL Lo he progence of at least one

yl ) phenyl ) bgsiziann sheity ?les&,itﬁadrfmT@ﬁ nahyide ar fhe razm[lty] dfmtbprhemabaemapbd»ew ic acid
et Py L 6 BRELOTE CBomAEhg - BT RSy 251y AT HO RIS ahpaction
4-tert-But ( P W eAVE yridazi n- 3-
yl am no } X ﬂj’g_&ﬁ’f&ﬁl@}d (mﬁ—Bt% d,lgifadiuﬁmér%tjg%yr}l&la?ﬁ{ﬁ%ragam@-ﬂye?%mpp heny1] -
benzam de; dedr 16¢c7haeifmnt}ahryajmzuﬂddd-o¢lwIfnrhaptt}a{tlm] tuimn @ﬁtﬁérﬁék thOaWychOyl ic acid

[3-(5- { 6- [4- hydr oxy-.e z: 3- yI am no 1-
1- met hy1- 66*8%‘6 ‘?e PESERIP éirtftF %\;h& E“‘gb’é‘?ﬁ) “?a)’r%ef‘}?f}i’en%% TR Eﬁ” 4-tert-B
ut yl - N-(3- greABsi ﬁélmbYéjfh@WR aﬁ%ﬁhqbndnel:tly)bnndi)ﬁéét'i}q%ﬁb{heﬁfaﬂoam not- 1 -
met hy1- 6- oxo- 1,”6- di hydr o- pyri di n- 3- -2-ieth %/1 benzani de;

4,5,86, 7- Teﬂﬁcahgbdlﬁjklaetmw[ bi bmﬁdmphtém@-lzdnaq—tb@sd‘;qlwl g anguniofditk
[6 (4- hydr ox |per| yridazin-3-ylamno] - 1-nethyl-6-oxo0- 1
, 6- di hydr op %X? e Cf@}m o yﬁr’%‘f}ﬁ - phenyl ) - ani de;
6,7, 8- Tewmydro 4+rh1ﬁw@1b@f@emiaadaivﬁtlsrlamhem-ta db@@bﬂ)iylinm:bxaon deBc { 51644-
ydr oxy-pi peridin- 1-y1)-pyridazin-3-ylamnm no Xl 6- 0XO0- 6-
i hydr o- py e¢tiin-i8-astgndarzt bieeheylica pesay if9r BBt agi vuya suchas the ATP hydlolym
ot bt s a5 A0 1Y b OGP ALBY AP IR 1 SRERRY HbISibBE hekeln 34546-
di et hyI am no- ﬁyrl daz 3
- met hy 1- 6- @%0anllGy dhlhydfrsﬁ)mahlodleqlaﬂ-t(y1]11'-1121—0!11fﬁﬂ:tlyllnp@anyﬂnb})dmmmi%‘déxe 4 5
, 6, 7- Tetr ahydr o- benzo t hi ophene- 2- car box LE ﬂoé 1
net hy1- 5469%an#?é]tW'ltY bgr‘p"é‘rlgzq yrlue leyy fha ﬁy?cj”“f)ijljr fegDp n%ﬂ%ﬁﬁ n&T - oxo-
10 dl hydignp %Hbg?lnne%tyﬁ}e HBREAY bla@Fhalg: 1k WOk 18y inthdiel il of 1516-
(2 hydr oxy-ethox y)-pyridazin-3-vyl a nol- - met hyl -
nanomolar,

hi o
5,6,
54
di h
4,

5
h
di
5,
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6- oxo- 1, 6-di hydro-pyrid in-3-yl } -2-nethyl-phenyl)-benzam de;
N- (2- Met hyl - 3- 5- [6 (4-met hyl - pi perazin- 1 -ye-pyridazi n-3-ylam nol-6-o0xo-
1 ,6-di hydyg 3-yl1l} -phenyl)-4-piperidin-1-yl-bengapk 87078185
4,5,6, 7-Tet raﬁ%gro ﬂenzo[ b] t hi ophene- 2-carboxylic acid (3- 2§54644- h
ydr oxynet hyl - plperldln- 1 -yl1)-pyridazin-3-ylamnoL 1-nethyl-6-ox ol
, 6-di hydr o- pyridi n-3-y11-2-net hyl - phenyl) - am de;
4,5,6,7-Te dro- b t hi € 1ol 345~ 4.
o [ 4 2- oy OB hy 1) - A BHRb T ERUERE Ry URRACHY depr R fh b3 sctvityas o
1- net hy1l- 6diexoer ﬂndnﬁet1<§hpbyqértoﬂpeymtmncmet3atyéa)st&m&ﬂmyda; pitapykicribedn de;
4-tert-Butyl - N g) - (4- deroxynethyl r|d|n- ridazin- 3-
yl ani no] - Rereifie IV@ @5‘%@9“‘1“}’69 di RS i8 tl"rbey‘?‘qsﬁli‘cﬁ  (Reqet 1@215?@Qarfé‘le“‘b%ényl) -
benzam de; . t?ﬁet dé%i‘ga)@ ml\‘!i'c 131?)( %agge d[lé'f(( fz %@&Qm&tabbf&a oﬂh@%f)ﬁfburﬂi'
1y1] pyri ¥ n- 3- hyl-6-oxo- 1,6-dihydro-pyrid
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{1 ot iy 10BOFE. R T P PN R § o s TTgHo b Tt
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di
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di
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- et
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met hyl 6- %Iﬁandolob@nm &yi%%b@}/ésh’iﬂté&h% ayslaﬂ@mec&t(kmhbaa@rbfl Lam de;
6, 7- Tetrahyﬁro- enzo t hi ophene- 2-carboxylic acid

6- ( 4- hyigmosnoglbbubn h@:htomtﬁmdmmaumlmmmle pwbmumﬂﬂwm bﬁg(]m“ tp
met hyl - 6- gxo- t h hen de;
aTert - Bor o e futal R BBy e RS TR e B AT 0T i - 3.
yl am no] (amlbodrattby&Gﬁm@msﬂ.oﬁeldtebydﬁ@edpasrzﬂndgm1anmlnﬂ;oaomﬂtmohrcphenyl)
benzam i de; 4- (Et hyl - met hyl - ami no) -l\f 2-met hyl-3-[5

_ ( 6- mor phallsacansipt ofgfi (fdgAn- 3- vyl ami no) - 6- oxo- 1, 6- di hydr o- pyri di n-3-yI ]

-phenyl } mﬁé‘ﬂzam deIh addition, B cell activity also is intended to include a series of events

Ll o=

leading to B cell clonal expansion (proliferation) from precursor B Iymphocytes and

2]



4-tert-Butyl -N-(2-methyl-3- ( 5- [6-(4-norpholin-4-yl-p iperidin- 1 -yl)-
pyridazi n-3-ylamino] -6-oxo- 1,6-dihydro-pyridin-3-yl} -phenyl)-

benzam de;wd 2fus@zassTet r ahydr o- benzo[ b] t hi ophene- 2- car boxy&i/@saoirais1ss
(2-met hyl -3- 546- (4-norpholin-4-yl-piperidin- 1

-y1) - pyridazi n- 3-yl am no] - 6- oxo-1 , 6- di hydro-pyridin-3-yll-phenyl)-an de;
4-tert-B utyl -N-{2,4-difl uoro-545-(6-norpholin-4-yl-pyridazin-3-ylam
no) - 6-  OXOgiffbyenBaG My Sril¥a}-rithadiNdelpRBBNYIIs Irhen@Re slge in

Benzo[ b] t hi ophene-2-carboxylic acid o

2- met hy1- 3a8yygtimp mpthainii gerdbipipg rand avi ihreygelyeasigridy) frgn efiss cells.

1, 6-di hydr g idin-3:yL]..-phenyl.. 1 -am de:. 62tert.- |- DN e

2 et hy - 3OPEEE 6 mor iR BOS Xy PraBg s i feraftbith grotiteration

1, 6- di hydr &f gbirgkil NB Zeid kadhahcelousB-eolld, Banmyeeshoa B-Bilhymitioed H-t hi eno

[ 3,2-c] pyran-2-carbox %I ic acid { 2-nmethyl-3-[5-(6-

nor phol i n- @hifitugnefineampk nan-fisgared Hreadls ol be terme SgnNRi R Felbi n-3-yI ] -
phenyl }- i NP LI I S . o f s | ber of B-cells. either it
4-tert-But ‘Pﬂﬁ‘i‘?t?-“né‘i“i%@af‘?sg%%ftvé‘ffﬁ%% ST A F YT Az R S Y i ho) - 6-
0x0- 1, 6- di Wydrooipyivd diThe3ryibhibplemfB-c&i piclifoatbenz aitraepuld be any
5-tert-Butyl -N(2-nmethyl-3-(5-(6- phol i nopyri dazi n-3-yl am no) - 6-

oxo- 1, 6- di HyAf B AFePHcan Y ) pIeCDr _i%ﬂah%d’éfo sample S Shin

4, 4- D met higheNié Z}aé&kmye]ﬁ@-&e'éclﬁ&arﬂéreﬁﬁ% EORPNE] B8Zih BreBed/ dagiPIORd

6- oxo- 1, 6-di hydr opyri di n- 3- yOphenypi sochr oman- 7- car boxami de;

4-t ert - But gdntaxitqd2v nie theycheiBichllemuy(hggd - 5- (6- nor phol i nopyri daz n- 3-yl am no) -

6- oxo0- 1, 6- di b i din- 3- |)benzami de.. and . .
a0 Lot BT Py iR it BT SRS O eres B ebssraple totibitiop of 01 .
di hydr opyr 3dieNpdolibhRbe Y4 JthenERMyaadink ARbLR)MRIheds fhoB-ceht ai ning the

novel conpounds described herein will be apparent to those of ordinaiy
skill in tpelifarations schaithe gssocdederiles! isetingngegerqpradimenys. thsahgsrieal in t he

reaction s ‘ X ‘ W, i ‘ ' rein.
React | on SoncEe S BTRo 6% B Bite 05, IplefudEl ThPERRAARARET R T |
Step 1, tothachetgpensitionhafanICyr vatidleantbad b @yni @ilessZhanemindmptandér ed

pot assi um carbonate in an inert solvent such a ?NF | s added a XCcess
(such as abWifembordimghisathe ehnaivalgntiy %&Bﬁﬁwaﬁfe Brthdn o 9L WHerein Qi s
a | eaving grouRi.such as halo. The mixture is stirred at roomtenperature
under nitrogen for about 18 h. The product, a conpound of Fornula 103, is

i sol at ed ai¥72pt i onahAhyalpugy'faredllefeB0li 2AYRE fefemitmgequareRéaptibonitSetiemre 1
Step 2, to a solution. of ound of Forpula 103 in an inert solvent such
as toluenemF%“‘Hﬂ@ﬁ(ﬁﬂmg?seéggggﬁgwdﬁgméH&@kaggﬂgﬁﬁﬁ?éﬁ%ﬁ?%&s8* a compound
of formul a.dMpld 14y fevs, bRPOKR] Ldlia, eftdayRl(BREs)Qhd food allergies, and other

racem c- 2, 2' - bi s('di phenyl phosphi no)-1, 1' - bi napht hyl , about 0. 05 equi val ent

of tris(difepizgbidénmesacet one)di pal | adi un{0), and an excess (such as about
Lot Sau vaRRP) of SEShAD KBLRN S I L KHTSoboa PR SRcRlefR . 20 ©
opti onal | ybypuflafin@eion, narrowing of the airways and increased reactivity of the airways to

inhaled agents. Asthma is frequently, although not exclusively associated with atopic

or allergic symptoms.

[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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[ 00122] Referring to Reaction Schene 1, Step 3, a mxture of a conpound of
Formula 105 and an excess (such as about 1.1 equivalents) of a conpound of
Formul a 2Qy el ow in Reaction Schene 2; 0.1 equiv

tetrakls(trlpﬁeny pﬁosphlne)palladlunl and a base such agb§o§?%%?§%$konate
in a solvent such as ageous |, 2-di net hoxyethane is heated in a seal ed

m crowave reactor for 5 ninutes (135 QC, 300 W. The product, a conpound of
Formul a 1Eéi BS i solated and optionally purified. Reaction Schenme 2 eBr
RaStep 1 E 1 Njn203 NH2 O R4- Step 3 [00123]Referring to Reaction
Schene 2, @B0g¢] 1, t o Restrepenstianingincancoiypeamkemnmbf Fdisaudedn 2@tient,
bls(plnacolato)dlboron and a base such as potassium acetate i s added about
0. 03 equi VEFBAINgf [1,1' bi s(di phenyl phosphi no) -

ferrocene] di chlorop ; 1). The
reaction is hea ed a 116@%'%? %45&%&1‘%?9 %tg%r( Cg%%%ﬂb%nhl%lqﬁ?p;‘?@@%@% © a
conpound of Fornmul a @@3¢enmtowsoﬂamed and optionally purified.
[00124]Referri£g to | Eggtlon ﬁchene 2, Step 2, 10% pal | adiumon charcoal is
added to a mxtlre Y6 3Ha%6t Formula 203 in a polar, protic sol vent
such as net hangj . Toslé\wﬁwrﬂl)éh'éitﬁw'tﬁeéﬂ@%lﬁﬁﬁgbpgﬁﬂczﬂ@%np%ﬂﬂ iRt i on is
stirred under balloon préssure of hydrogen at room tenperature for about 13
h. The product d)a corpioting thefdisasmilia i208singsthe segressiod cAstiniopt i onal |y
purifi ed. [00125]Referr to Reaction Scheme 2, Step 3, a solution of
about an equi val ent BE g&npound of RCOCL in an inert solvent such as

di chl or onegooange i s a‘@t@iﬂemp@éﬂeisqa\mlslanm fch et uiiaamdf that eerseenadwidf  For nul a
205 and a base such as triethylam ne in an inert solvent such as

di chl or onebh@aebierhel tAaiment eolisarvatipn pistkpafimesionhheanpbedi Afrthe FYEntiPout 16 h.
The_ pr Oduc{:ge b% UQQQP%L%SIFTQL@E%%&@ a%QZ/etehﬁalysc@bﬁéa%gnénﬂl s%me' onal l'y

purified. action
embodiments, the patient is a mammal; in some embodiments the patient is human;

and in some embodiments the patient is chosen from cats and dogs.
[0078] Provided is at least one chemical entity chosen from compounds of

Formula 1

(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;

R, is chosen from hydrogen, optionally substituted lower alkyl, optionally

substituted lower alkoxy, halo, and hydroxy.
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Step 1 > 301303 NOZ2NH2 Step 2 B O

WO 2008/033857 PCT/US2007/078185

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

R s is chosen from hydrogen, cyano, optionally substituted cycloalkyl, and
optionally substituted lower alkyl;

A is chosen from optionally substituted 5-membered heteroaryl, optionally
substituted pyridazinyl; optionally substituted pyrimidinyl; and
optionally substituted pyrazinyl;

L is chosen from optionally substituted Co-Caalkylene, -O-optionally
substituted Cy-Cjalkylene, -(Co-Cyalkylene)(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.

[0079] In certain embodiments, R is chosen from 4,5,6,7-
tetrahydrobenzofb]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-tetrahydrobenzofb]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-cycloheptafb]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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R4 305 NH2 Step 3 307 0 [ 00126] Referring to Reaction Schene
3, Step I, a mxture of a conpound of Fornula 301; an excess (such as about

1.2 equi va,gnhmossky bi s(neopentyl glycol at o) di boron; andpap@uboofodkiss

equi val ent of [1,1"-bis(di phenyl phosphi no)- ferrocene]dichl oropall adi um
1:1 conmplex with dichloronethane; and a base such as potassium acetate in
an inert soI vent such as dioxane is heated at reflux for about 3h. The

pr oduct, AR agfo AUl @ 303, is isolated and optionally purified.
[ 00127] Ref rri ng p:q Reaction Schene 3, Step 2, a m xture of a conpound of

Formul a 30084 10% padeltathi ambaiimens,Boi chnsearframért-dispdivetit-tiestil.ds et hyl
acetate nethanol, is treat g th 4 gls of hydrogen for about 2h at room
t enper at ur SPYirfE-Yragd bepzoldl ﬂ&‘BFrlﬂﬁ‘j‘ﬂﬁ“ of Formula 305, is isolated and

optional | ygomlﬂ fied. In[&%%t?dlﬂ?cfd%émoqz tsquﬁiaa@&agﬂe@@hmn%,onﬁha@o-B a
solution of a conmpound of Formula 30 and a base, such as triethylamne in

an inert sdﬁhmdttilgubﬁlt@tsd phany! W|h91 eirr baseptitieopvirs mdgpereathothoseniedui val ent
Of an aCI dlg%{]%)?yr, %\%Clta @ghﬁ]ﬁawl Ea]u opﬁcr%% g;%jonanﬁ S%S&Equfalﬁﬁosfow& ed at room

t enper at ur U
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.

[0086] In certain embodiments, R is phenyl substituted with heterocycloalkyl
(e.g., ptperidin-1-y1).

[0087] In certain embodiments, R is substituted phenyl chosen from mono-,
di-, and tri-substituted phenyl wherein the substituents are independently chosen from
hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy, and heteroaryl.

[0088] In certain embodiments, R is 4-lower alkyl-phenyl. In certain
embodiments, R is 4-ter¢-butyl-phenyl.

[0089] In certain embodiments, 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.

(0090} In certain embodiments, R is 6-lower alkyl-pyridinyl. In certain
embodiments, R is 6-tert-butyl-pyridinyl.

(0091} In certain embodiments, L is chosen from optionally substituted Co-
Cjalkylene, -O-optionally substituted Co-Caalkylene, -(Co-Caalkylene)(SOs)-; and -
(Co-Caalkylene)(C=0)-.

[0092] In certain embodiments, L is chosen from optionally substituted Co-
Caalkylene and -(Cy-Cyalkylene)(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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compound of Fornmula 307, is isolated and optionally purified. [00129]In
sonme enbodi nents, the chemical entities described herein are adm nistered
as a phar nmoeuwisiogsdsy conposi ti on or formulation. Accordi ngtyjustdee/ofsigent i on
provi des pharmaceutical fornulations conprising at |east one chem cal
entity chosen from conpounds of Fornmula | and pharmaceutically acceptable
salts, solvates, chel ates, non-coval ent conpl exes, prodrugs, and m xtures
t hereof , tagstifedd Weloblkal, ah@agtioang sphiar@tauyi dakbyaineseplialehs, Gahi cl e
chosen fromcarriers, adjuvant and exci pients

S . WO
2008/ 033859RET! (ISPIUTr@Pa1EEINal SO M eaeleaiyE and gruprelp tulstistiteni ¢l es
nmust be of dicient Ly, Qi i 1 fel. CJ ] iici.ty to render
them suita Cﬁ\}e@; fdok&i'Z@ﬁeﬁ?@t@%{g@t@%&{t%G?]ﬁghg%lt]#&% E&glhéedt(ra%ai{%g .1’ e vehicle
can be i neldwepalkiyl. lpanrtPnssedipdas, thsehbdicadlonbepabpdrs cycdltopytount  of
vehicle enpl oyed in conjunction with the chemcal entity is sufficient to
provi de a Pedetiogaregladitity of material for administration per unit dose
of the chefjpeg] entifyeerA0I33ENEMRI@IYHRESS iggeutical ly acceptable
carriers or conponents thereof are sugars, such as |actose, glucose and
sucrose; st ar ché$j;Rsuelierais Ryand Retagr icHeenderptchioeensfiram divgroget.| ul ose and its

derivatives, such as_sodi ym carboxymet hyl ~cellul.ose, ethyl | ul ose, and
net hyl cel | ul ose; po%é?’é‘ﬂyt“ﬁé{’él&ﬁ%‘m‘ﬁoa Il’taf}d&@}lg?ﬁlﬁ;Su%é}lﬁ%t?’&g(gi id
lubricants, such as efRBl;Gradefbi@RY afBRNQSHB; StigAhahRioge@kCvHirhsul f at e;

synthetic oils; vegetablé oils, such as peanut oil, cottonseed oil, sesane
oil, olive oil, and theyarediqundpforyehorsormlyssbyiteisg Peke’-glepwsred gl yceri ne,
sorbitol, mannitol, and pol hyl ene gl : i.ni i.d: .ph e buffer
sol utions; enul sifi eP]sU,Ogslb%%nq}éllsdltgﬁqg%r%éé%&kwgk %?1%888‘3@9(& g;tﬂ%ﬁ@ﬁﬂ@% sodi um
l auryl sul fate; col ophdn@ t@@eridiionh] leve@bitogs agesrhiont AbDetnd§; agent s;
stabilizers; antioxidants; preservatives; pyrogen-free ‘Mt‘eL; i sqtonic
saline; and phokpraekosyprd %PWPMF@.S“[L@%}{‘@Q P BRA e PYEOXent s may
be i ncl udegygoh @ PhajacaHt LERldiSORAS L iRl MBiCh do not substantially
interfere e\}qgﬁ]the acdtqlacv?lty 0 tI e c’herﬁ cal nenti ty of the present

i nvention. [00138RH:felettiudR cod®ents atiemndealy dbsérelash hydegelem cal entity

chosen from conpounds of Formula 1 and pharnmpceutical Ly acceptable salts,

sol vates, &H&ng éé‘f‘]mﬂ&ﬁ@q:%gq%ﬁ @Sﬁﬁfl%‘%é]gfggﬁtﬁﬂﬁeﬁg@i” é)r‘?g(yﬁi xtures thereof,

are mxed with %t%ﬁail?%lﬁ;ﬁﬂh@dﬁﬁ&%kﬁhlpﬂl; acceptabl e vehicle. In instances
X

in which the chemcal "entity exhibits insufficient solubility, methods for
sol ubi i zi ng conapounts swheyitured pigpeddindugh net hods are known to those of
skill in this art, and include, but,.are not limted to, using cosolvents,
such as di net hyP%tEﬂ“fﬁﬁ%?ﬁjé%f'%‘ﬁﬁgalfoqﬁéqy&’gan urfactants, such as TWEEN, or

di ssol ution in pEHEASx§ et ¢ahbamadme.or[{d B¢ddran m xi ng or addition
of the chemi cal entity described herein, the resulting mxture may be a
sol ution, HW8Pknsi onld eaiginsgrapodiimenthes iy ghosemriemf orm of the resul ting

m xture depends ¢ g er of factors, including the intended node of
adm ni stration gﬂg%gﬁgpg§ggbility of the chem cal entity in the chosen
vehicle. The -efiNRd wiereaicent Rataomdspntien yeeitoséofrommaidiaqeatndCthe
synptons of the disease treated may be enpirically determ ned..

[00135] Chemi cal ent | CrBABREMBEAERETT U HAPTBE: KO HESTEFUa CRISR |y,

topi cal 'y, parent er ajbis oRIE A AARUR) Ymi, NINCT ATHARY) Bid NOERES bRY.:DY

i nhal ati on or spray, sublingually, transdermally, via buccal

adm nistration, rectatdy, as an ophthal mc solution, or by other neans, in
dosage unit forgﬁtﬁh%ﬁqi [ 00136] Dosage formul ations suitable for oral use,
i nclude, for exe eyt %Iets, troches, |ozenges, aqueous or oily

suspensi onge9g| sper siPé@raRPMWHBSE et OG aNtHRen freAul sions, hard or soft
capsul es, or syrups or elixirs. Conpositions intended for oral use may be
prepar ed accor dimsgphobinghyl; net hod known to the art for the manufacture of
phar maceuti cal 9L 8&h§Hpq&ﬂgﬂgdgqch conpositions nay contain one or nore
agents, such as smeeteﬁfﬁb agents¥’f|avoring agents, coloring agents and
preservi ng agengsydiokygiskeidii-0-yr ovi de pharmaceutically el egant and
pal at abl e preparations. In sone enbodi nents, oral fornulations contain from
0.1 to 99% of at |east one chem cal entity described herein. In sone
enbodi ments, oral fornulations contain at |east 5% (weight % of at |east
one chem cal entity described herein. Sone enbodi nents contain from25%to
50%or from5%to 75 % of at |east ones,ghemi cal entity described herein.
[00137]Orally adm ni stered conpositions also include |Iiquid solutions,
enul si ons, suspensions, powders, granules, elixirs, tinctures, syrups, and
the |like. The pharmaceutically acceptable carriers suitable for preparation
of such conpositions are well known in the art. Oral formul ati ons may
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[ 00139] Chem cal entities described herein can be incorporated into oral
| i quid preparations such as aqueous or oily suspensions, solutions,
enul si ons r elixirs, for exanple. Mreover, fo i <
o . v : 185
contalnlndwééggﬁagﬁgnlcal entities can be presented as ggyrgh%?ﬁﬁhél for
constitution with water or other suitable vehicle before use. Such liquid
preparations can contain conventional additives, such as suspendi ng agents

(e.g., sorbitol rup,, methyl .cellul ose, e/ sugar., , S lLatin

hydr oxyet hyl ce??%%%§@9*€5F%8%VE@%H9P68E¥@£ﬁ§¥é?5 W%ﬁ¥%%W¥é$§%?gﬁgﬁbel, and
hydr ogenat g@s@gihk ehd@h $oom ENUDS, bhid BO, ageatskyie. 9., lecithin, sorbitan
nonsol eate, or acaci a), non-aqueous vehicles, which can include edible oils
(e.g., al nond ofHlowerrdet pinesided! vbwbeigin wid alkyliip yybsegtesd with Bibpyl ene gl yco
and et hyl al coh ~an reservat.ives (e,9., methyl or propyl
p-hydroxybenzoa%éy%ﬁgyggggl%ﬁggﬁ%?QﬁﬁﬁdiﬂO]For a suspension, typical
suspendi ng agen}-saibbgdbide-pipdlayi-¢alil ul ose, sodi um carboxynet hyl cel | ul ose,
AVI CEL, RC-591, tragacanth and sodium al gi nate; typical wetting agents

i ncl ude Iecithiﬁ“&ﬁ%“ﬂﬁpy§ﬁ@5%%éﬁéo; and typical preservatives include

met hyl par aben qﬂﬂﬁmgg_y benzoate. [00141] Aqueous suspensions contain the
active naterial@% I'n adm xture with excipients suitable for the
manuf act ure of 3fudous-3slospeatilgnsroliBuchyexedpi ents i ncl ude suspendi ng
agents, for exanp%g,sogi m car boxynet hyl cel | ul ose, nethyl cel | ul ose,

hydr opr opy! met hYERI4R; Gie, sodi um al gi nate, pol yvi nyl pyrrolidone, gum
tragacant higapg) gum agAaGh@in GhSREhSINI A choBdd frfld agents; _

nat ural | y-occurring phosphatides, for exanple, lecithin, or condensation
products of an mbkyhoEine-yxi de with fatty acids, for exanple pol yoxyet hyl ene
Stearate, or co detsqtion§?r dgcts of ethylene oxide with Iong chain

al i phatic al coh6l"& ¥ PR éﬁgﬁ“ hept adecaet hyl eneoxycet anol , or

condensati on prm@g@qu@ﬁmQLmyLene oxide with partial esters derived from
fatty acids and a hexitol such as pol yoxyethyl ene sorbitol substitute, or
condensati on pr&deetaybPipstaYl- &b oxi de with partial esters derived from
fatty acids and hexitol .anhydrides, for exanple polyethyl ene sorbitan
substitute. The4§gé8%8£q%ﬂg%g%ggons may al so contain one or nore
preservatives, 4610€Ka0Pl-pipetdaid-1-ybr n- propyl p-hydroxybenzoate.

[00142] G ly susgens'on may be,forﬂulated by suspending the active
ingredients in 1&lB1-BPEIaPI- kb exanpl e peanut oil, olive oil, sesame
oi | or coconut Q@th@q&dﬂgdﬁggiéﬁﬁEJth such as liquid paraffin. The oily
suspensi ons nmay contalin a thickening agent, for exanple beeswax, hard
paraffin or cet4dH@CHehglerid®aket.eni ng agents such as those set forth above,

and flavoring agents y b dded .t rovi de pal atabl e oral preparations.
These conpositi%§§&ﬁégaﬂgaﬁygggﬁﬁﬁagﬁ ‘the addition of an anti-oxidant

such as ascor bi g.cadblami@Oiddldnaryaceuti cal conpositions of the invention
may al so be in the formof oil-in-water enul sions. The oily phase may be a
veget abl e oi |, 4ororphkadimorripotidivd-Wil or peanut oil, or a mneral oil, for
exanple liquid at?ﬂfin_?r m xtures of these. Suitable emulsifying agents
may be naturallgwg)bﬁkgphg guns, for exanple gum acacia or gumtragacanth,
nat ur al | y- occur 3-hpgroRrhasmb@l/i-saselidio -yexadpl e soy bean, |ecithin, and
esters or partial esters derived fromfatty acids and hexitol, anhydrides,
for exanple sor Bitdiditrgridl eat e, and condensati on products of the said
partial es W th et by i for: . I ¥ sorbitan
nDnoIeate.ﬁ?8®%44]tj§b£¥%ﬁb %&%%qgéﬁéegﬁ§ﬁ§%§g§¥£gy%ﬁf%§gp%&?g? preparation
of an aqueabstistsdenst dhylbyptidnalladdistiicel oivenatkexy pryeve, deld, hed act i ve

ingredient_in adm xture w.th a dispersing or tting agent. suspendjng
agent and }Biﬁéo"'d’r Tﬁﬁ?léalﬁreg@@p{}%%ti, g 18 %Sg‘égpg‘%‘é%@gﬁ boné‘p?' \‘7\‘)@1“5%@‘! agent s
and sus pem@w@ga@@@_@bﬁo@@égrs&mka dwed bxhRas, Aldngaskymentdaned above.

[ 00145] Tabl et s typi cal nprise conventional pharnmacéeutically acceptable
adj uvant s @agbidimentsdRl yehvsn fsue metsyl csiflopromesbyl bdifapwmesiaydi methesy-bonat e,

manni tol, |.actose and | ul ose; binders such as starch elatin_an
muorose: | driiag s a8 e R Rapaningycs i e o e PO 24 S,

| ubri cant s[ogUeh as NRORERINWMISIRAERE ER,, ST RIskE a6l Bydds@dntaal Cowdddlidant s such
as silicon dioxide can be used to inprove flow characteristics of the
powder m xture. Coloring agents, such as the FD&C dyes, can be added for
appearance. Sweeteners and flavoring agents, such as aspartane, saccharin,
ment hol , peppermint, and fruit flavorsZ/can be useful adjuvants for
chewabl e tabl ets. Capsules (including tinme rel ease and sustai ned rel ease
fornmul ations) typically conprise one or nore solid diluents disclosed
above. The selection of carrier conponents often depends on secondary
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[ 00149] Chem cal entities described herein may be adm nistered parenterally
in a sterile medium Parenteral adm nistration includes subcut aneous

i nj ecti onsyoligi@Y®AOUS, intramuscul ar, intrathecal injegtir@R2@b/0t91831Si on

techni ques. Chem cal entities described herein, depending on the vehicle
and concentration used, can either be suspended or dissolved in the
vehi cl e. Advant ageously, adjuvants such as | ocal anesthetics, preservatives

and buf f er png. A0em So&APOR g iisséﬁ.kéépﬁoﬁlrlﬁry&%gexy &M Sy ! Ilrﬂ ERRY conposi tions

for parenteral admnistration the carrie nprises at |east 90% by wei ght

of the totahbodimposi Ri:onhydmgsonme enbodi nents, the carrier for parenteral
adm ni strat] i s chosen from propyl ene.glycol, ethyl oleate, rrolidone,
et hanol , ahhﬁgggane ??mpb%&%§§@§%ﬁ5§aw> f?l%%mdéégﬁF%gawﬁe hmﬁ%y al so
he adm ni s{iRF@diKkyNsihgtukQr WHIPh g?dagrmgehqrdlﬁ@pmfanp@gﬁs@kut@&mmﬁt ration of
the drug. These Conpositions can be prepared by mxing the drug with a

sui t abl e neptidnatly selstitgedeasingi astoptionally sibsiiufed a8yl or di nary t enper at ur es
but liquid ctal .t enperature 1wl thergeforne nelt | tumto
rel ease t hgjhgpéls SU(L, Ce%fne?qlg d;?m?%g,l %Maé“’ %hé)é%gﬁﬁﬁt 8@5&8"%&%@? {Ifgfene

gl ycol s. [ @0dhdlGherddaknem j;tid @mseeseniletbsbereenyimyd &Rylf dn tetat ed for

| ocal or topical application, such as for topical application to.the skin
and nucouserBaBimsABsR it ersas Diom madyednd ety {heertayt ¢inBedigers; Rersans, and
| otions angw{ f application to the eye. Topical conpositions nay be in any
forminclu |g8j for exanple, solutions, creans, ointnents, gels, |otions,
m | ks, cl efldé4s, noistamizansodispnayil,, isHioscpatmhesiogandnd ever inkel.
[00152] Such sol utions.may he fornmul af ed ag_0.0lW -13% ifotqnjc sol uti ons,
pH 5-7, wi theeaiBpr BpPodimentedty s chenghirem hydrasee %1 ET‘H?HaWerein may al so
be fornulag&gmhgkng[gqq@g&@ghmﬁdninistration as a transdernmal patch

[ 00153] Topi cal conpositionhs conprising at | east one chenical entity

descri bed H¥8Fh canAbe mdnidred andaht aevchenanyemity choseh Sionnearenduafls wel |
known in the.art uch as, for exanple, water, alcohols, aloe vera gel,
aIIantoin,°€F?88p?%e, vitanin A and E oils, nineral oil, propylene glycol,
PPG 2 nyristyl propionate, and the |ike [gg; QO her materials suitable
for use in topical carriers include, foF\eL npl exngnol [ i ents, solvents,
humect ants, thickeners and powders. Exanples of edch of these types of
material s, which can_be used singly or as, m xture or nore

materials, are as Fhaus: [ 00155] Repres s include stearyl
al cohol, gl yceryl[“nonoriti nol eate, gl yceryl propane-1, 2-di ol ,

ost earhpt e,

but ane- 1, 3- di ok;—mnk oi{ , cetyh al cohol , iso-|propyl }sostearate, stearic
acid, iso-butyl mta i SOCR " alxghol , isopropyl

| aurat e, hexyl | aur ; de ohm , 1soggtyl al cohol,
cetyl palmtate, dinethylpoljysil ox i sebacate, iso-propyl
nyristate, iso-propyl palmtiate, is stearate, butyl stearate,

pol yet hyl ene gl ycol, trieth§1ene o] P, anol i n, "&esane oil, coconut oil,

arachis oil, castor oil, acetylated |anolyn al cohols, petroleum mneral
oil, butyl nyristate, isostearic acid, péﬁﬁiﬁic aci d, i sopr @pyinuld ol eat e,
lauryl lactate, ristyl lactate, decyl oleate, d nyristyl ristate;
propel | ant s, sgég¥Q§W5@6%%H%UYHﬁ?&ﬁ@?5?%%é@ﬁﬂ%ﬁé$QHWﬁéFﬁVFxéFﬁgr, car bon

di oxi de, and ni trous cGpigs. SANERL fnd SUGAMAIIINELHAOK,. RELIRY] ene
chloride, iso-propanol, castor oil, ethylene glycol nnnoethji et her,

di et hyl ene gl ycol norobutyd CetheyrdesdiimHpl emepaings of Fomnded oy ks éefinse,

di net hyl sul phoxi de, .di et hyl. formam.de, tefrahydrofuran; humectants, such
as glycerin, sorbitoff A5YIEHhHBE Preg q%ﬁ?g%ﬁg@%gcﬁgﬁ§QVthe, sol ubl e

col I agen, di but gl iqohal @be hyandedalyatd®; loard apendersnyl sipelondsy chal k, tal c,
fullers earth, kaolin, starch, gums, colloidal silicon_ dioxide, sodium

pol yacryl ate, tetra ablyitutedrmivioulpveiplkory.dgwer kgl aPstitaied WidrAs I um
snectites, chem cally nodi.fied mgnesi . l%HQ i Ll pgally
nodi fi ed nDntnDriIIoﬁF?%g@Paﬁymﬂég?x gggg 6n1npﬁﬁﬂiﬁﬁ#8§$§$“#§&%§m§ﬁ|ica,
car boxyvi nyl pol yner suis@eitedniveamhoxyrespiphaitesubylinsel heardeyeidajidybnadgl ycol
nonost earate. [00156] Chem cal entities described herein may al so be

topi cal 'y adni ni st er 8BteHlkyBEDGES Bte1oapdsBie del i very systems, such as
smal |l unilanellar vesicles, large unilanellar vesicles, and nultilanellar
vesi cl es. Liposones can be formed froma variety of phospholipids, such as
chol esterol, stearylam ne and phosphatiydyl cholines. [00157] O her

conposi tions useful for attaining systg ic delivery of the chemcal entity
i ncl ude sublingual, buccal and nasal dosage forns. Such conpositions
typically conprise one or nore of soluble filler substances such as
sucrose, sorbitol and mannitol, and binders such as acacia,
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[ 00160] Phar maceuti cal conpositions of the invention may al so contain
additional active agents that can be chosen froma w de variety of

ol ecul es,whhshss@r function in different ways to enhanggpilRectgangpeutic
effects of at |east one chemical entity described herein. These optional

ot her active agents, when present, are typically enployed in the
conpositions of the invention at a level ranging from 0.01%to 15% Sone
enbodi nents contai, I % 0% by wei ght of the conposition. O her
enbodi ments con a%gh%?gﬁkgféé%?g}%@bby wei ght of the conposition

[ 00161] The[G0R0€nt i onln ceehindesbqpdokagedighidr maceuti cal fornul ati ons. Such
packaged for ations include a pharnaceytical conposition conprising at

| east one gﬁﬁﬁ%kal et GEPINH @Fbﬁ?& ounds of Fornula 1 and

phar maceut jopap8py acCeplAllite Stdisents RMAERSen SRR RikSeenGlidaRNR! ent.

conpl exes, "prodrugs, and mxtures thereof', and instructions for using the
conposi t i osubsotutadeaperalimanandl logeypkyallh yersnihembedipgniseRs i chosen Some

enbodi ments, . the instructi,ons are for. using th rmaceut j cal, conposition
T trear arubRnePRipH g Rt R Rre ik e il B TREEE el on-of Bk
activity aadbodmehRhRDbist:b@mugl, B-cell activity. The invention can include
providing prescribing information; for exanple, to a patient or health care
provi der, 1881 a |agé40 frpvidedpia ek gednpishemme bantite glloseib Fratl eorpoRnds
Prescribin?fﬁa%]ﬁggtion may include for exanple efficacy, dosage and
adm ni strati‘on,” contraindi cati on and adverse reaction information
pertaining to the pharnmaceutical formulafon. [00162]In all of the
foregoi ng the chemical entities can dm hiystered al one, as m xtures, or
in conbination with other active agents. [00Q}63]Accordingly, the invention
includes a nmethod of treating a p |e©t, forllexanple, a manmal, such as a
human, having a di sease responsi t 0 ki b1t of Btk activity,
conprising adm nistrating to the patient "having 'such a di sease, an
effective anount of at |east one chemi cal entity] chosen from conpounds of
Forrmula 1 and phar e i @s, chel ates,
, ' S G [00164] To the
extent that kiis inp|licated in disease, alleviatign of the disease,
di sease synpt 8mé g ive] and prophylag¢tic treatnent is within the
2L 0o ‘ eherq cal entities
descri bed herein may al so f{nhi bi such tRat alleviation of

condi tions associated w thot hese ki nasgs2is al s;rmi thin the scope of this
i nvention. [00165] Met hods of treat | so include inhibiting Btk activity
and/ or inhibiting 13-cell activity, by@mh biting ATP bin&%ﬂguﬁﬁg

i'ent

hydrol ysis by Btk or by sone other nmechanism in vivo, in a pa

suf fering from ghdpiseas@ulieSROREEPELIE GaltsNitIPitkd, 0Relofs, Blok-cdeklent ty, by

adm nistering an effective concentration of at |east one chenmi.cal entity
chosen from conpoundoraplerssy migdarss. aWdn paendeeet ey RacRepRabRer-sal t s,
sol vates, chel ates, pop- | ent. . conplex . ] -t her eof .
An exanpl e of an effgﬁgﬁggggﬁﬁg%ﬁgra ﬁgﬂﬁaﬁﬁﬁéggépﬁﬁgPﬂggHg%ﬁ%#%%?8%
sufficient to inhibitny @ehofaled precddind embodiments AN aafl Reatd medesatizerfbr at i on
may be ascertai ned experinentally, for exanple by assaijB bl ood
concentration of theC%ﬁ@ﬂmééPfEﬁpﬂﬁ??oéﬁs@ﬁ@@ﬂé??%h?W@gt g cal cul ati ng

bi oavai l ability. [OOQQQ&hQ,éggaﬁggpgd&gp@géehghe condition responsive to
inhibition of 13tk attivity and/ or 13-cell activity is cancer, an allergic
di sorder and/ or YarY-autdisurenedgrddartlyi aibbanimen of yndCBepoejdednlitone ah acut e
i nfl ammat ory reactio?ﬂ,%§0%$§]T‘ i nvention includes a nethod of treating a
pati ent having cancer /' &h? éryic di sorder and/or an autoi mune and/ or

i nf | ammat oy s eas ey @idnmBtLaskts ey | AN ARTRL @y YL 8RALIHIO M cdiain

adm ni stering an effective anount of at |east one chem cal entity chosen

f r om conpounRsligentEoY msMhand ¥ndnpNanrecHutli eaitdiy embedipteal & s salNtagd Yo

sol vat es, Cgﬁﬁatﬁﬁf non- coval ent conpl exes, prodrugs, and m xtures thereof.
[00168] In g 3&inents, the conditions and di seases that can be

af fected usonplichem galb eatitléd RSt tRsCIchddmial ehthty chaveh hen chpodide not
limted to: allergic disorders, including but not limted to eczens,
allergic rhinitis or coryza, hay fever, bronchial asthma, urticaria (hives)
and food allergies, and other atopic cg'ditions; aut oi mune and/ or

i nfl ammatory di seases, including but n limted to psoriasis, Crohn's

di sease, irritable bowel syndrome, Sjogren's disease, tissue graft
rejection, and hyperacute rejection of transplanted organs, asthng,
system c | upus erythematosus (and associ ated gl onerul onephritis),
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acute inflamatory reactions including but not limted to skin sunburn,

i nfl ammatory pelvic disease, inflammtory bowel disease, urethritis,

uvitis, siweshig@aspneunonitis, encephalitis, neningitispcruscardrdiss,
nephritis, osteonyelitis, nmyositis, hepatitis, gastritis, enteritis,
dermatitis, gingivitis, appendicitis, pancreatitis, and chol ocystitis, and
cancer, including but not limted to hematol ogi cal malignancies, such as
13-cel | | ypphei®;la #&ndacut e | ynphobl astic | eukem a, acute nyel ogenous

| eukem a, chronic nyel ogenous | eukem a, chronic and acute |ynphocytic

| eukem a, hairy cell |eukem a, Hodgkin's _gd¥isease, Non-Hodgkin | ynphonsg,

mul tiple nmyel oma, and ot her diseases that arepncharacterized by cancer of
the bl ood or lynphatic system [O00L16! K is known i nhi bitor of apoptosis
in lynphoma 13-cells. Defective apgbto is contjributes to the pathogenesis
and drug resistance of human | eukgm as mas. Thus, further
provided is a nethod of pronoting or inducing apo Flosis in cells expr essi ng
Btk conprising contacting the cell with at |east ¢one chem cal entity chosen
from conpoungs. of Fownul a 1 pharnmaceuti cal abl e.galts, solvates,
chel ates, non-c npl exes, prodrugs, S t hereof.

i in which at | east one
chemi cal entity dhosen rmaceutically
acceptabl e salts, exes, prodrugs, and
m xtures thereof, 0 a pafﬁ@nt and al so

i east ompe chem cal entity chosen
from conpounds of Fornula 1cand phadmac cally pgceptable salts,

sol vates, chel ates, non-coval ent conp S, prodrugs, and m xtures thereoC
is given to a patient in conbination with(one, or nmore additional active
agents. [00171] Thus in one enbodi nent the invention provide g?ggqgod of
treating cancer, an allergic disorder and/or an autoi mune an

i nfl amat ory dismﬁﬁmunfmemﬂbancqﬁuﬂesﬂmfkamnaioh@ameamhkommemm|ch
conprises admnistering to a patient in need thereof an _effec anDunt of
at | east one chenlcaFm@ﬂ?F?yP%ﬁﬂ%@n“??Bﬁ*%Shﬁ@ @ﬁmﬁé¥n%ﬁa P’

phar maceutical |y accgpmbd;%msﬁldfe%m1b%elf&aéo%§mﬁﬁl%ﬂf&ﬁwwp& me%ln@mn

conpl exes, prodrugs, and m xtures thereof, together wth a second active
agent, which can be wusednd offtor precatng ﬂgb@ilmn@e}( and i sald srdghaitgiddor der

and/ or an autoi mmune _and/ or a and/ an acute

i nfl ammat ory reactloﬁxnﬁﬁpdé?gﬁﬁpgﬂghglgb@%ﬁﬁ LA e Be an
anti-inflammatory agFﬁ%ed&B @x@b@@ﬂknw i Yhey SeePndadek dverideentr my be
prior to, concomtant with, or following treatnent with at |east one

chemcal entity chosé@nP®6ﬁ$@6ﬁ@@Uﬂ@§ObﬂﬁﬂﬁﬁwﬂﬂﬁaWY@ﬁﬂﬁﬁHhrnaceut|calIy
acceptabl e salts, soll\éC n¢emgﬁ%§} non- coval ent conpl exes, prodrugs, and
m Xt ures thereof. Inpcer atn e §|nents at | east one chemical entity
chosen fr oppo¢ozipoundalfprbadedisat ﬂeaamlemhammcautty cldsey f@acephpdings sal t s,
sol vates, chel ates, non-coval ent conpl exes, prodrugs, and m xtures thereof,
i s conbi ne®f ¥tEW BNot her acti ve agent in a single dosage form Suitable
antitunor therapeutics that may be used in conbination with at |east one
chem cal entity described herein include, but are not limted to,

chenot herapeutic agents, for exanple mtonycin C,  carboplatin, taxol,
cisplatin, paclitaxel, etoposide, doxorubicin, or a conbination conprising
at | east one of the foregoing chenot herapeutic agents. Radi ot herapeutic
antitunor agents may al so be used, alone or in conbination with

chenot herapeutic agents. [00172] Chem cal entities described herein can be
useful as chenpsensitizin agents, and, thus, can be useful in conbination
wi th ot her chenot herapeutic drugs, in particular, drugs that induce
apoptosis, [00173] A nmethod for increasing sensitivity of cancer cells to
chenot herapy, conprising adm nistering to a patient undergoi ng chenot her apy
a chenot herapeutic agent together with at | east one chemical entity chosen
from conmpounds of Fornula | and pharnmaceutically acceptable salts,

sol vates, chel ates, non-coval ent conpl exes, prodrugs, and m xtures thereof,
in an anount sufficient to increase the sensitivity of cancer cells to the
chenot herapeutic agent is also provided herein. [00174] Exanpl es of ot her
chenot herapeutic drugs that can be used in conbination with chem cal
entities described herein include topoikgonerase | inhibitors (canptothesin
or topotecan), topoisonerase Hinhibitors (e.g. daunonycin and etoposide),
al kyl ati ng agents (e.g. cycl ophosphanm de, nel phalan and BCNU), tubulin
directed agents (e.g. taxol and vinblastine), and biological agents (e.g.
antlbodles such ‘as ant| CIQ() antlbody, | DEC 8 |nnunotOX|ns and
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gol d conmpound such as gold sodiumthionmalate or auranofin. [00180] The

i nvention also includes enbodinents in which the anti- inflamatory agent

i s a netakpbheosiodski tor such as a di hydrofol ate reduct aperigRiobois@gs such
as nethotrexate or a di hydroorotate dehydrogenase inhibitor, such as

| ef | unom de. [00181] O her enbodi nents of the invention pertain to

combi nations in which at least one anti-inflammatory conmpound is an
anti-05 nonocl onal antibody (such as ec mab or pexelizunab), "I NF

ant agoni st, such as entanercept, (pf i Xi b, which is an antl-TNIF al pha
nonocl onal antibody. [00182] Stikt othé; enbodi ments of the invention
pertain to conbinations in which at | easit=5 active agent is an

i munosuppr essant conpound such as net hotrexat eNH ef | unoni de, cycl ospori ne,
tacrolinus, azathioprine, or nycophenol ate nofet|il. [00183] Dosage | evel s of
the order, for exanple, of fromO0.1 ny RQ 140 ng _per Kkjdogram of body

wei ght per day ¢ b seful in the treatne gbove- i ndi cat ed
conditions (0.5|ny i i
i ngredi ent t W&t Ay bejiconbi ned with the veh cIe to produce a single dosage

formw |l vary upopNe hg 5 e particul ar node of
adm ni stration. f or mByWi ' aimzfrom1 ng to 500
ng of an active ingredient|] [00184 ncy of idosage may al so vary

sed angl the pdrticul & disease treated. In sone
enbodi nents, for exanple, Tor the aiffent of af’ al l'ergi c di sorder and/or
aut oi mmune and/or inflammatory disease, ;q,dosage reginen of 4 tlnes daily
or less is used. In sone enbodinents, a dé§age reglnen of (Fogpula 5§ nes
daily is used. . r speglfi c dose leve
for any particu#}Iﬁhl#?%ﬁ?&gﬁﬁfaﬁgﬁg%s ﬁg%%%%%vgﬂ%he 0 ?actors i ncl udi ng
the activity of the &pﬁmhﬂ%pmednngummiﬁmphﬁmﬁ&eofh&m&ng%UbﬁyRmeRght
general health, sex,_ diet, tinme of nistratio rout e stration,
and rate of excretioh, a“&r%@‘eé’éﬁiﬁ?ch'é’??ig]?i Cé’ﬁH’OPPI‘ﬁe* é}éz\f’ {“yl ‘Bfa‘t‘%gl f)‘%ll’nti cul ar
di sease in the patieg dh@%?'f&%l@&dﬁﬁe&ﬁ%ﬁim[ng@1)85}14\12' aReledshrenyalf a
conpound of the invention can be used as a diagnostic for identifying

and/ or obtai ni ng conpoureisds biaforhane? bhes daimed iomyofnermddid ating an activity
of a kinase as described.herein. The [of0) unds of the invention may

addi tional Iy be used”FEiR&TITHAHPAYS Bt % hg, and st andar di zi ng

bi oassays. [00186kByoschael eds, ferRN, hsd meant that the conpound is either
directly or indirectly labeled with a | abel which provides a detectable

signal, e.g., rﬁ@ﬂ@ﬂybﬁmﬁéﬂlhﬂdmmﬂ9§@éﬁwﬂﬂwébGéh%yw@dhéﬂﬂ@ﬂ@@les particles
such as c pargicl hem | um-nesee

nol ecul es, g?kh Spec&fﬁglgenld%nnﬁglé?u?ggq%ﬁ%%%%eg%03£ﬁéﬁ ﬁggsﬂblotln
and st rept@\ﬂladi gmbddiigexk 17, aptiRant inddeg@ dmigidtmetork b hec}&p@ciibmc bi ndi ng
menbers, the conpl enmentary nmenber would normally be | abeled with a nol ecul e
whi ch pr oxﬁisaié%gen@ﬂdé@w@éhyénln ¢estagBPofmeRts uR toHS Rh5h B oREEREc8aNd o g
outlined aﬁg&g The | abel can directly or indirectly provide a detectable
si gnal . 08/ 033857PCT/ US2007/ 078185 [ 00187] The invention is further

i Il ustrat d0bidlt he fAlsbenvidednions leas dnerfemicahgities chdsga fiplrecdmpounds

3,5-Di broqgﬁ%&ggﬁn¥l-lH-pyridin-2-one Br

dependi ng on the conpound
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Br [00188] A 1-L round-bottoned flask equi pped with a magnetic stirrer was
charged with 3,5-di brono-I111-pyridin-2-one (7.0 g, 27.7 mol), anhydrous
DVE (280 mip 2aesdhpssnder ed pot assi um carbonate (-350 neshpc8usm;/otklssl
mmol ), and the suspension stirred for 15 mn at anbient tenperature. After
this time, nethyl iodide (4.3 g, 30.5 mmol) was added, and the m xture was
stirred at roomtenperature under nitrogen for the further 18 h. The
reaction mxture was then diluted w (200 m.), extracted with ethyl
acetate (3 x 250 m.), dried over sgdiunySulfate and concentrated in vacuo.
The resulting residue was purifigd by £ ash chromatography on silica to
give an 84%yield (6.2 g) of 3,5-di br onoX\ thy1- 1H pyri di n- 2- one as an
off-white solid; np 87-88 C, M5 (ESI+) iil'/z 266Niw1-1). HN, ' NNH O
5-Bronp- 3-(5-tert-butyl -1H pyrazol - 3-yl am no) - 1- - 1H pyri di n- 2- one

[ 00189] To a|$5lutior1><of 3, 5-di br ono- I-rrepg Z3one (267 ng; 1.0
nmol ) in dioxa Lpyrazol - 3-ytam ne (167

ng; 1.2 mol), p) xant hene (87 ng, 0.15
mmol ), tris (dib nzyI id neacet(bhe)dl pal I adi u 0,10 mmol ) and
cesi um car bonat e A . flask was then
heated at 120 'C for s Y The mmture was cooled to

roomtenperature, diluted w P ,) and extracted with Et()Ac
(3x50 m.,). The crude orgafi agnto silica gel and
purified byflash chr omat ogr aphy (9 & : ) to give 5-

Bronp- 3-(5-tert- butyl 1H pyrazol - 3-yl am ),- 1-met hyl1l- 1H pyLi di one as a
white solid (250 ng). (IR (bl €
4-tert-Butyl - N'{u?d‘ Iiﬁ%&ﬁéélr}fb&&éﬁtabﬁhﬂwﬂ@ites%h/él@cé@ AB)-cdvdIBithy1- 6- 0x0- 1, 6
- di hydro- pyri di n-3-y1] - 2- met hyl - phenyl | - benzam de [00191]A m xt ure of

5- Brono-3-(5-tert- bu@%?PliH‘a%ppliﬁém% @ﬁyhaimlﬁ‘odm@f WétewllthFRmpStm Bbip- 2- one
(125 ny; 0.38 nmol), tbutl-

tetranet hyl-11, 3, 21di o&“&g(é%ﬁ %‘Hfg’%‘“ Oh“ 0““ e@’a 1(‘1‘8‘6 Bhred e
mol ), tetrakis-(tri m&mwld@hmm’atd@)mhb@ﬂmam(}%nmﬁ a@: Q2eparte)l forsodi um
carbonate (400 ng; 1,2 mml), and 2-di net hoxyethane (4 m.) and water (4
ml1,) were heated i nC@RBEHREM ﬁ@l@%w&@eafr@eé@teérm B0 GHtRE (135 'V, 300W .
The m xture diluted X1 te and fl ash
chr omat ogr aphed ( 9: 1}5‘%&&1&1? Qﬁgooqﬁ‘nwéi& CBZMﬁQ{ 9&9119&1{1%1 §J>1lr1b81§’}1dg%k
4-tert-Butyl-N{345- E&ma,éatﬁ-obmwféﬂnlaﬁmpym)am eﬂhqb;amdnmelﬂabmmm!ayfb 6- oxo- 1, 6-
(é;(g?/rg{g- gy[rooslig] 3yt AJ$6 plOVngCl is'at ﬁaa¥t1 e chomica gnef\ltyaghosen ?gmsc(:%)lnllpdou gé)Sng).
4-tert - But yd gdNnfuZ; et hy1- 3- 0- net hyl - 5- (6- nor phol i nopyri dazi n- 3-yl am no) - 6-
oxo- 1, 6-di hydr opyri di n- 3- yOphenyGbenzam de (4) NH 2 34

/L\//\Zz

< A

NH

4

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

complexes, prodrugs, and mixtures thereof, wherein Ry, Ris, Raa, Ry,



3- Am no- 5- brono- | -net hyl - 1H pyridi n-2-one (2) NH2 BrN\ (2) [00192] A 48-ml .,
seal tube equipped with a magnetic stirring bar was charged with
benzophenggg 2hd%lBskst 0. 43 g, 2.4 mmol ), 3, 5-di brono- | - net pytubkbopyfgigh n- 2-
one (1) (0.51 g, 2.0 mmol), Pd(QAc)2 (0.025 g, 0.040 mmol ), rac-BI NAP
(0,082 g, 0.13 Mol ), and Cs2(11.03 (0.92 g, 2.8 nmmol) in dioxane (15
m.,). After the mxture was degassed for 15 mn., it was heated at 95 C,
for 16 h. Then, the L%@%; R amdég&fb@dmoﬁ%%ﬁ& ctf%hﬁgmt@rm%ﬁwﬁ and
poured into 1120 (1 O m his was ad di chl oronet hane and t he

| ayers were separ at eghy o‘ﬁa@fﬁcﬁmmugmlmdmsnta% patR e drewis dhsodibedh fasr onet hane
(3 x 10 n.,), and the conbi ned.or cex rfacswere shed with 1120 (5
md) and brine (5 ni§mRRHNd HO%\% ‘(’5’8 Hbﬂ’tyroé‘fgm% ®rhe crude product
was dissolved in 1 l\blg&m&x{l@le% Qndml@hl rred for 1 h at room
temperature. Then, to the reacti on mxture was added sat. NaLl CO8 (10 nl)
and di chl or orretﬁahe‘hm’@@ fram P, Saﬁdi NRe: pithises were separated. The aqueous

| ayer was extragted vvlth d| h n I N ganic | ayers
wer e washed wit “I"—LL8F‘O(Sgn r01T56h q?‘.“ﬁgp ?%“a@qfﬁﬁg?tggw%gg%& and
concent r at pd11djhe crmd@mmn@wdalmaﬁs Jris O, g4 c@j(alﬁ,elhlbﬁdlmklﬂt'sozatsdgrlaphy,

gradient 0-10 % MeCQLI in dichl or onret hane/ et her (1/1), to afford 0.22 g (54
%) of 3- anfsiElBLBbesHRents et WRIH- Bmfainrﬁn?bcﬁﬁ“éef(@)&aé" Ao frem

N L3 (5 AR kel TRl by o BYRLARNCL €L 2 droch gl TRtREngReny |-

magneti c smethyl.ng bar was charged wth 3-am no- 5- brom) 1

-nmet hyl-1 din-2-one (2) (0.1 , 0.50 ).,

4-tert- bu{_tﬂ%hill 2- msf\ Pl'%‘”@%fl&aSPeBat"é‘FFg%%’&li&?@s?lﬂpw&l%- 2-y1)-p
henyl | - bengegg ggid$. 24 g, 0.70 nmmol ), and Pd(PPILO4 (0.030 g, 0.025 nmol)
in DVE (10 nmL,) and IN Na2CO3 (5 nL). After the m xture was degassed for 15
mn., it was heated at 95 C for 16 \T@tﬁae reaction m xture was cool ed
to roomterrperature and poured in I LQA10 g,), To this was added

di chl oronet hane and the phases were se%ate The aqueous | ayer was
extracted with dichl oronethane, and the In gani c |l ayers were washed
with EEO (5 nr,) and brine (5 m,), dried (Na2S and concentrated. The
crude m xture was purified by colum chromatography, gradient 0-10% MeCH in
di chl or onet lixne/ et (1/1), to afford OR44d_g ( 9 O

N- 13- (5-am no- 1* - 0X0- 1, 6-di hydr o- pyr
n- but yl - benzam d a solid.
4-tert-Butyl-N(
0Xx0- E6- di hydr opyr
equi pped with a nagnetic st
N- 13- (5-am no-1- net hy1- 6- oXp- 1, 6- dijjhydr o- gyri di n-[3-y1) - 2- et hyl - phenyl | - 4-
tert-butyl-benzam de (3) (G039 g, , 22
4- (6-chl oropyri dazi n- 3-yl ) nor phol i ne 30 g, 1.5 mmol ), Pd2(dba)3 (0.064
g, 0.070 mmol), 9, 9-di methyl-4,5- bis(cl{fahenyl phosphi no)x BW 0. 058 g,
0.10 nmmol ), and Cs2(1103 (652g. 2.0 nmol) in dioxane (10 m". After the
m Xt ure was degmis;:&ﬂrlﬁmeuﬂiﬁalryiamce;atiﬂﬂemi& hdedted ciatlatdf ndakdvilent 16 h. Then,
the reaction m xture wa COO'@H oom t enper at ehandﬁoH g o 1120
(10 m.,). To this WS REHSdP! Hﬂ“oﬁi“&d’é’t"ﬁﬁﬁ‘et EHO L MES N id N th 82% gy’ers wer e
separated. The aqueous,pgaR é@%sﬁ?ﬁeﬂ@&t%ﬂhﬁk S chRIo et E%edh@mé@lri( 10
rnl,), and the conbined organic extracts were washed with 1-120 (5 m.,)
and brine (5 m.,), admnieaofNx @@@dlllgmdb@bmcemIXané&s aThes daseretedrfoxt ur e was
purified by col um1 chr onat adi ent.. 0-33 ci 11 in

di chl or or net hane, Oé?ﬁodjpagﬁfg‘f ”dg%%a%ie%?d i afy ond 61 Hhe
4-tert-butyl-N-(2- nn@%&éﬁlnﬁeiﬁﬂodm{ehﬁélmﬁfia@%@H@ﬁﬂbé&ﬁ@%bm agihdd-c3- yl am no) - 6

- 0x0-1, 6-di hydropyri di n-3°—y1)phenyebenzam de (4) as a solid: 1.,CM5Sraiz
553. 3365 (M) . ExanpFemngila 7 or as defined in any one of the preceding embod:ments

4rtert-But¢og1i\!;1<2 bl heéik %e(lébédﬁimg%,gggtmg&x{d'ggﬂ,ﬂuﬁ Vi, b A §; oxo- 1, 6-

di hydr opyr 3 yOp eny enzarni

A, 48- m ., seal tube
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N (3- (5- Am no- 6- net hoxypyri di n- 3-y1) - 2- met hyl phenyl) - 4-tert-butyl benzam de
(6) NH2 (6) [O001951A 48-nt, seal tube equipped with a magnetic stirring bar
was char gegowndsnzsss? PCT/US2007/078185
2- met hoxy-5-(4,4,5,5-tetramet hyl-1, 3, 2-di oxabor ol an- 2-yepyri di n-3-am ne (5)
(1.0 g, 4.0 mol), N-(3-brono-2-nethyl phenyl)-4-tert-butyl benzam de (1.8 g,
5.0 mmol ), and tetrakis(triphenyl phosphi ne)palladium (0.20 g, 0.20 mol) in
DIVIE (10 nal ") 4286 BhtyNNs OBliném 30 [10Rahel-6-bRAKL @fiaddne-yThxine-e caas degassed
for 15 min., it was heated at 95 C. for 16 h. Then, the reaction m xture
was cool ed to room t éfpdeatiide-ant-pearddenmiyde120 (10To this was added
di chl ommet hane (20. ang, | ayar e r . khe ous phase was
extracted with %?%BPBFY(I)%?%%%ZMJ(I gyg @Btgﬁ{jﬁ?t(%égco%%ﬁ%é%o)gfag%?%oext racts
were washed w th 1-1di@ydid-pyridin-3atichieniNeefbanide;, ), dried (N b804), and
concentrated. The crude m xture was purified by colum _chromatography,
G ad ent - 0- 10 98 WEGHRTM HPEHPOT e HAHES (T GUnY QoL 200 ) g bt
(N6§ 3-(5-am In'OEiG- met hoXViisdrdipDrdinyitin hefi | BYl gAY 1) - 4- tert-butyl benzam de
as a solid.
4-tert - Butyl - N- ¢3er(-BurpiNi o ynethy G- empthel-5 0Dpyethydd B-pyr8zoi Jayiemolopypr i di n- 3-y
1) - 2-met hyl phenyQobenzam d 7 éz . [DO196] A 48-m , .seal tube equipped with
a magnetic stirring B’é?'gn&&ghéq‘né}p Hém\?\}qﬁ’ﬁ'pﬂ“ﬂ}'%enzamlge’
N- (13- (5- am no- 64 n@t-BaxyYMy | 3-94-05-3y81dprogyI BY-Bylaphienyihimdo)t eRfetRUbxBenzam de
(6) (0.39 g, 1.0 mmol ;W ‘41{(g-gﬁhl %r%% %7 daz?%-S-yl nmor phol i neH?/'(‘lO. 30 g, 1.5
mol ), P(1)(dba)3 (0!08Bgydre-pyaditmbll;2-methyl-phenyl}-benzamide;

9, 9-di met hy1- 4, 5- bi i | phosphi no) xant he 0, 0759, 0 .ol ), and
Cs2e, 03 (0. 65 gi‘l‘_’"*“a@@WTﬂﬁn&wﬁ?x n@ehgﬁ' ﬁj“%ﬁt‘%’%?%el ES T S

degassed for 15 m n. oxd-t,6v@Bydiealyadinad-y@phenfipbedfantide;Then, the reaction
m xture was cooled to roomtenperature and poured into 1120 (10 m.4). To

this was added @45%7'3F%%%’ﬁfpah‘“‘élz(3Efdthtir‘ﬂ?h)enﬁﬁrfgfbﬁéYlli‘éiiﬁé‘f] ¢Ihe& separated. The
h . i I ; : nmbi ned
aqueous phase was e@ﬂ?ﬁ’iﬁ%&”ﬁ'?ﬂgmm'9%‘@%5?‘)%5‘256%@9?@ uhBg-combi ne

organi c extracts wer 1120 m rine (5dried (Na2SO4),
and concentrated. Theyalindeylxbathd-phasylpuniifie;ed by col umm chr omat ogr aphy,

gf ta glr ? E]'l[)u'([) ;/??I\:/%'é‘?'\{? Lﬁ@}[}éﬁﬁa@}ﬂﬁ%ﬁﬁ%@%@ﬁ&(.%-?ne?ﬁ)fl-‘?éoq(a%l-l.?-yﬂmﬁnzo%?@- of

mor phol i nopyri dazi n- ggyh AAiRANBYHdin03-3r¥phbnd s WRANYLIBDEnyebenzam de (7) as
a

4-tert - Butyl - N-¢-2etBuby-N-82-08:1(8-JaDrphibly -oropyS-GardariB3ylanined) 06- oxo- 1, 6-

di hydr opyri di n- 3- yOphenyCbenzam,d 8 0197 25-ml, round-bottonmed flask
equi pped with a magn‘é'ﬁ?’ loﬁﬁlﬁd}@'yﬁééh%ﬁggbg%ﬁm&ﬁﬁf h
4-tert-butyl-N ﬁﬁe:(»@nf'ﬂﬂl\h@}Yﬁit,ﬁﬁﬁlﬂ@tﬁlgh@ﬂiiﬁ}%&ﬁr—iﬁ hifto B4 -methyl-6-oxo-
yl am no) pyri di n- 3-y1) - 2- net hyl ph,en%lﬁ enzam de (7) (0.10g. 0.18 mmol),
di oxane (3 mi), 11201.0dikydry-pysidia-Todc-mpdyl-phevhi-bengamiget er t he reaction
m xture was ref e by 25 Nl b Nas [ Eied i tr N H (1 a4, The
m xture was t he%#%?ﬁ&[ygé\j é/lztI eﬂ:ln)gtS\(,a\ﬁ ’Pgﬁﬁl ,B)O,%géx &Qgﬁgalﬁm}}{?%ﬁ)?ﬁ or onet hane
(3 x5 m,), washed ahldvolh2idin-3-yifpheand -tenzneided m ,), dried over sodium
sul fate, and concentrated in_vacuo, The crude m xture vvaquLiFélfi ed by
col utm chr omat o EpRYLY gy il ekttt By bd Weryrazo-n-Y I 4 8RI-6rBHBY HaRE to afford
0.040 g ( 41 % of 41 kerf skl RMn(RyTeL MKy Bekdry( Brenzamide:
nmor phol i nopyri dazi n- S’I-G;ﬁlaym n%’% 6_11())((})/1_]? 6- %iyhgdr (3)zp}yr‘?’n(§:ial;1]1 ??—’ yEphenyl ) benzam d
e (8) as a sol i ¢ktert-BMS1N-£2-552h 24P -(reth4 6 Jox o Bxiypizen-2-y]00ib98] he f ol | owi ng
compounds vere pr epafgd, sl 1 PSSFEEN SR S TLLAL: 10
4-tert-Butyl-N-(2-methyl-3-(I-methyl-5-(6-morpholinopyridazin-3-ylamino)-
6-ox0-1,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(2-Methyl-3-(1-methyl-5-(6-morpholinopyridazin-3-ylamino)-6-oxe-1,6-
dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydrobenzo[b]thiophene-2-

carboxarnide;
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t hose described in Exanples 1, 2 and 3. Structure MV MK mz 472.

473. 15 it 4.
WO 2008/033857 PCT/US2007/078185

4-tert-Butyl-N-(2-methyl-3-(1-methyl-5-(6-(4-methylpiperazin- 1 -yl)pyridazin-
3-ylamino)-6-ox0-1,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(2-Methyl-3-(1-methyl-5-(6-(4-methylpiperazin- I -yl)pyridazin-3-ylamino)-
6-0x0-1,6-dihydropyridin-3-yl)phenyl)-4.,5.6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(5-(6-(dimethylamino)pyridazin-3-ylamino)-1-methyl-6-
oxo-1,6-dihydropyridin-3-yl)-2-methylphenyhbenzamide;
N-(2-Methyl-3-(1-methyl-6-ox0-5-(pyrimidin-4-ylamino)-1,6-dihydropyridin-
3-yDphenyl)-4,5,6,7-tetrahydrobenzo[b]thiophene-2-carboxamide;
4-tert-Butyl-N-(2-methyl-3-(5-(6-morpholinopyridazin-3-ylamino)-6-oxo-1,6-
dihydropyridin-3-yl)phenyl)benzamide;
4-tert-Butyl-N-(2-methyl-3-(5-(6-(4-methylpiperazin- I-yl)pyridazin-3-
ylamino)-6-oxo-1,6-dihydropyridin-3-yl)phenylybenzamide;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-5-(5-methyl-4,5,6,7-
tetrahydrothiazolo[5,4-c]pyridin-2-ylamino)-6-0x0-1,6-dihydropyridin-
3-yhphenyhbenzamide;
N-(2-Methyl-3-(1-methyl-5-(2-(2-morpholino-2-oxoethyl)thiazol-4-ylamino)-
6-0x0-1.6-dihydropyridin-3-yl)phenyl)-4.,5,6,7-
tetrahydrobenzo{b]thiophene-2-carboxamide;
4-tert-Butyl-N~{3-(5-(5-(4-hydroxypiperidine- I -carbonyl)thiazol-2-ylamino)-
[-methyl-6-oxo0-1,6-dihydropyridin-3-yl1)-2-methylphenyl)benzamide;
4-tert-Butyl-N-(3-(5-(1-isopropyl-5-(morpholine-4-carbonyly- 1 H-pyrrol-3-
ylamino)- -methyl-6-0x0-1,6-dihydropyridin-3-yb)-2-
methylphenyl)benzamide;
1-(1-Methyl-3-(1-methyl-5-(2-methyl-3-(4,5,6,7-tetrahydrobenzo[b]
thiophene-2-carboxamido)phenyl)-2-oxo-1,2-dihydropyridin-3-
ylamino)-1H-pyrazole-5-carbonyl)piperidine-3-carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-hydroxypiperidine- | -carbonyl)- 1-methyl- 1 H-
pyrazol-3-ylamino)- 1-methyl-6-0x0-1,6-dihydropyridin-3-yl)-2-
methylphenyl)benzamide;
4-tert-Butyl-N-(3-(5-(6-(4-isopropylpiperazin- 1 -yl)pyridazin-3-ylamino)-1-
methyl-6-0x0-1,6-dihydropyridin-3-y1)-2-methylphenyl)benzamide;
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HN '----"N1 456. 22 457. 17 -

WO 2008/033857 PCT/US2007/078185

4-tert-Butvl-N-(3-(5-(6-(4-ethylpiperazin- [ -yl)pyridazin-3-ylamino)-1-methyl-
6-0x0-1,6-dihydropyridin-3-yl)-2-methylphenyl)benzamide;
N-(3-(5-(6-(4-Tsopropylpiperazin-1-yl)pyridazin-3-ylamino)- 1-methyl-6-oxo-
1,6-dihydropyridin-3-y1)-2-methylphenyl)-4,5,6,7-tetrahydrobenzo[b]
thiophene-2-carboxamide:
4-tert-Butyl-N-(3-{ 5-[5-(3-hydroxy-3-methyl-pyrrolidine- I -carbonyl)-thiazol-
2-ylamino]-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl }-2-methyl-
phenyl)-benzamide;
2-{5-[3-(4-tert-Butyl-benzoylamino)-2-methyl-phenyl}- 1 -methyl-2-oxo-1,2-
dihydro~pyridin-3-ylamino }-thiazole-5-carboxylic acid methylamide;
4-tert-Butyl-N~(2-methyl-3-{ 1-methyl-3-[ I-methyl-5-(morpholine-4-
carbonyl)- | H-pyrazol-3-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl } -
phenyl)-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid {3-[5-(5-amino-1-
methyl- [H-pyrazol-3-ylamino)- 1-methyl-6-0x0-1,6-dihydro-pyridin-3-
yl]-2-methyl-phenyl }-amide;
4,5,6,7-Tetrahydro-benzo{b]thiophene-2-carboxylic acid {3-]5-(5-amino-1-
methyl- I H-pyrazol-3-ylamino)-1-methyl-6-0x0-1,6-dihydro-pyridin-3-
yl]-2-methyl-phenyl}-amide;
4-tert-Butyl-N-{3-[5-(6,7-dihydro-4H-pyrazolo[5,1-c][ 1 4]oxazin-2-ylamino)-
[-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-2-methyl-phenyl } -
benzamide;
4-tert-Butyl-N-{2-methyl-3-[ -methyl-6-ox0-5-(5-pyrrolidin-2-yl- 1H-pyrazol-
3-ylamino)-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-tert-Butyl-N-[3-(5-{6-[4-(2-hydroxy-ethyl)-piperazin- [-yl}-pyridazin-3-
ylamino}- 1-methyl-6-oxo- 1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-
benzamide;
4-tert-Butyl-N-{3-{5-(6-diethylamino-pyridazin-3-ylamino)- 1-methyl-6-oxo-
1,6-dihydro-pyridin-3-yl}-2-methyl-phenyl }-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid {3-[5-(6-
diethylamino-pyridazin-3-ylamino)-1-methyl-6-oxo-1,6-dihydro-
pyridin-3-yl]-2-methyl-phenyl } -amide;
N-(3+(5-(6~(4-isopropylpiperazin-1-yl)pyridazin-3-ylamino)- 1-methyl-6-oxo-
1,6-dihydropyridin-3-yI)-2-methylphenyl)-5,6,7,8-tetrahydro-4H-
cyclohepta[blthiophene-2-carboxamide;
5,6,7,8-Tetrahydro-4H-cyclohepta[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 {2-methyl-3-[1-
methyl-5-(6-morpholin-4-yimethyl-pyridazin-3-ylamino)-6-oxo-1,6-
dihydro-pyridin-3-yl]-phenyl }-amide;
N-{3-(5-(6-(4-(2-Hydroxyethyl)piperazin-1-yl)pyridazin-3-ylamino)- [ -methyl-
6-ox0-1,6-dihydropyridin-3-y1)-2-methylphenyl)-5,6,7,8-tetrahydro-
4H-cyclohepta[b]thiophene-2-carboxamide;
4-tert-Butyl-N-{2-methyl-3-[ 1-methyl-5-(6-morpholin-4-ylmethyl-pyridazin-
3-ylamino)-6-ox0-1,6~dihydro-pyridin-3-yl]-phenyl }-benzamide;
4-tert-butyl-N-(2-methyl-3-(1-methyl-5-(6-((4-methylpiperazin-1-
yl)methyl)pyridazin-3-ylamino)-6-oxo-1,6-dihydropyridin-3-
yl)phenyl)benzamide;
4,5,6,7-Tetrahydro-benzo{bjthiophene-2-carboxylic acid [3-(5-{6-[{isopropyl-
methyl-amino)-methyl]-pyridazin-3-ylamino } - | -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- I ,6-dihydro-pyridin-3-yl)-2-methyl-phenyli-

benzamide;
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5,6,7,8-Tetrahydro-4H-cyclohepta[blthiophene-2-carboxylic acid [3-(5-{6-[4-
(2-hydroxy-ethyl)-piperazin- 1-yl]-pyridazin-3-ylamino }-1-methyl-6-
0x0-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-amide;
4-tert-Butyl-N-(3-{ 5-[6-(4-hydroxy-piperidin-1-y])-pyridazin-3-ylamino]-i-
methyl-6-0x0-1,6-dihydro-pyridin-3-yl }-2-methyl-phenyl)-benzamide;
4,5,6,7-Tetrahydro-benzo{b]thiophene-2-carboxylic acid (3-{5-[6-(4-hydroxy-
piperidin-I-yl)-pyridazin-3-ylamino]-1-methyl-6-oxo-1,6-dihydro-
pyridin-3-yt}-2-methyl-phenyl)-amide; |
5,6,7,8-Tetrahydro-4H-cyclohepta[b]thiophene-2-carboxylic acid (3-{5-[6-(4-
hydroxy-piperidin-I-yl)-pyridazin-3-ylamino]- 1-methyl-6-oxo-1,6-
dihydro-pyridin-3-yl}-2-methyl-phenyl}-amide;
5,6,7,8-Tetrahydro-4H-cyclohepta[b]thiophene-2-carboxylic acid {3-[5-(6-
diethylamino-pyridazin-3-ylamino)- I -methyl-6-oxo-1,6-dihydro-
pyridin-3-yl}-2-methyl-phenyl } -amide;
4,5,6,7-Tetrahydro-benzo{b]thiophene-2-carboxylic acid (2-methyl-3-{1-
methyl-5-[6-(4-methyl-piperazin-1-ylmethyl)-pyridazin-3-ylamino]-6-
oxo0-1,6-dihydro-pyridin-3-yl }-phenyl}-amide;
4-tert-Butyl-N-(3-{5-[6-(2-hydroxy-ethoxy)-pyridazin-3-ylamino]- 1-methyl-
6-0x0-1,6-dihydro-pyridin-3-yl }-2-methyl-phenyl}-benzamide,
N-(2-Methyl-3-{5-[6-(4-methyl-piperazin- | -yl)-pyridazin-3-ylamino]-6-0xo0-
1,6-dihydro-pyridin-3-yl}-phenyl)-4-piperidin- 1-yl-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid (3-{5-[6-(4-
hydroxymethyl-piperidin- 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-cyano-
ethyl)-piperazin- I-yl]-pyridazin-3-ylamino}- 1-methyl-6-0x0-1,6-
dihydro-pyridin-3-yl)-2-methyi-phenyl]-amide;
4-tert-Butyl-N-(3-{ 5-[6-(4-hydroxymethyl-piperidin- 1-yl)-pyridazin-3-
ylamino]- 1-methyl-6-0x0- 1,6-dihydro-pyridin-3-yl}-2-methyl-phenyl)-

benzamide;
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4-tert-Butyl-N-[3-(5-{6-[4-(2-cyano-ethyl)-piperazin-1-yl]-pyridazin-3-
ylamino }-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-
benzamide;
5,6,7,8-Tetrahydro-4H-cyclohepta[b]thiophene-2-carboxylic acid (2-methyl-3-
{ l-methyl-3-[6-(4-methyl-piperazin- 1 -ylmethyl)-pyridazin-3-
ylamino]-6-oxo0-1,6-dihydro-pyridin-3-yl }-phenyl)-amide;
4-tert-Butyl-N-[3-(5-{ 6-[(2-methoxy-ethyl)-methyl-amino]-pyridazin-3-
ylamino }- 1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-
benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid [3-(5-{6-[4-(2-
methanesulfonyl-ethyl)-piperazin- | -y1]-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-
cyclopropylamino-pyridazin-3-ylamino)- 1 -methyl-6-oxo-1,6-dihydro-
pyridin-3-yl]-2-methyl-phenyl } -amide;
5,6,7,8-Tetrahydro-4H-cyclohepta[blthiophene-2-carboxylic acid [3-(5-{6-[4-
(2-cyano-ethyl)-piperazin- 1 -yl]-pyridazin-3-ylamino }- 1-methyl-6-oxo-
1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-amide;
5.6,7,8-Tetrahydro-4H-cyclohepta[b]thiophene-2-carboxylic acid {3-[5-(6-
cyclopropylamino-~pyridazin-3-ylamino)- 1-methyl-6-oxo-1,6-dihydro-
pyridin-3-yl]-2-methyl-phenyl }-amide;
S-tert-Butyl-pyrazine-2-carboxylic acid (2-methyl-3-{5-[6-(4-methyl-
piperazin-1-yl)-pyridazin-3-ylamino]-6-oxo- [ ,6-dihydro-pyridin-3-yl}-
phenyl)-amide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid {2-methyl-3-[5-(6-
morpholin-4-yl-pyridazin-3-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yi}-
phenyl }-amide;
5,6,7,8-Tetrahydro-4H-cycloheptalblthiophene-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;
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5,6,7,8-Tetrahydro-4H-cyclohepta[bjthiophene-2-carboxylic acid {2-methyl-
3-[1-methyl-5-(6-morpholin-4-ylmethyl-pyridazin-3-ylamine)-6-oxo-
I,6-dihydro-pyridin-3-yl]-phenyl }-amide;

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

5,6,7 8-Tetrahydro-4H-cyclohepta[b]thiophene-2-carboxylic acid [3-(5-{6-[(2-
dimethylamino-ethyl)-methyl-amino]-pyridazin-3-ylamino }-1-methyl-
6-0x0- [,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-amide;

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

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

4-(Ethyl-methyl-amino)-N-{ 2-methyl-3-[5-(6-morpholin-4-yl-pyridazin-3-
ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-phenyl }-benzamide;

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

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

4-tert-Butyl-N-{2,4-difluoro-5-[ 5-(6-morpholin-4-yl-pyridazin-3-ylamino)-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-I,6-dihydro-pyridin-3-ylj-phenyl }-amide;

6-tert-Butyl-N-{2-methyl-3-[ 5-(6-morpholin-4-yl-pyridazin-3-ylamino)-6-
oxo- [,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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4-tert-Butyl-N-{2-methyl-3-[5-(6-morpholin-4-yl-pyridazin-3-ylamino)-6-
oxo-1,6-dihydro-pyridin-3-yi]-phenyl }-2-nitro-benzamide;
5-tert-Butyl-N-(2-methyl-3-(5-(6-morpholinopyridazin-3-ylamino)-6-
oxo0-1,6-dihydropyridin-3-yl)phenyl)picolinamide;
4,4-Dimethyl-N-(2-methyl-3-(5-(6-morpholinopyridazin-3-ylamino)-
6-0x0-1,6-dihydropyridin-3-yl)phenyl)isochroman-7-
carboxamide;
4-terr-Butyl-N-(2-methyl-3-(1-methyl-5-(6-morpholinopyridazin-3-ylamino)-
6-0x0-1,6-dihydropyridin-3-yl)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
Raq P 0 Ra1 / O
Step 1 _ Step 2 _
NH N
Br \ Br \ \R 15
R22 R22
101 103
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[00120] Referring to Reaction Scheme 1, Step 1, to a suspension of 3,5~

dibromo-1H-pyridin-2-one and powdered potassium carbonate in an inert solvent
such as DMF is added an excess (such as about 1.1 equivalents) of a compound of
Formula R)s-Q wherein Q is a leaving group, such as halo, The mixture is stirred at
room temperature under nitrogen for about I8 h. The product, a compound of
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 NHa-A-L-G, about 0.07 equivalent of
racemic-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl, about 0.05 equivalent of
tris(dibenzylideneacetone)dipalladium(Q), 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 108, 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 [,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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Reaction Scheme 2
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[00123] Referring to Reaction Scheme 2, Step I, 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]dichloropatladium (1) 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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isolated and optionally purified.

[00124] Referring to Reaction Scheme 2, Step 2, 10% palladium on charcoal is
added to a mixture of a compound of Formula 203 in a polar, protic solvent such as
methanol. To the mixture is added hydrogen gas. The reaction is stirred under
balloon pressure of hydrogen at room temperature for about 13 h. The product, a
compound of Formula 205, is isolated and optionally purified.

[00125] Referring to Reaction Scheme 2, Step 3, a solution of about an
equivalent of a compound of RCOC! in an inert solvent such as dichloromethane is
added portionwise to a solution of a compound of Formula 205 and a base such as
triethylamine in an inert solvent such as dichloromethane. The mixture is stirred at
room temperature for about 16 h. The product, a compound of Formula 207, is
isolated and optionally purified.

Reaction Scheme 3

T
B
% Br = ~
Ry Step 1 _ Ra i
\ \
301 NO, 303 \y
?
™~
/ O
Step 2 Rq ‘
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[00126] Referring to Reaction Scheme 3, Step 1, a mixture of a compound of
Formula 301 an excess (such as about 1.2 equivalents) of bis(neopentyl
glycolato)diboron; and about 0.3 equivalent of [ 1,17-bis(diphenylphosphino)-
ferrocene]dichloropalladium, 1:1 complex with dichloromethane; and a base such as
potassium acetate in an inert solvent such as dioxane is heated at reflux for about 3h.
The product, a compound of Formula 303, is isolated and optionally purified.
[00127] Referring to Reaction Scheme 3, Step 2, a mixture of a compound of
Formula 303 and 10% palladium-on-carbon in an inert solvent such as ethyl acetate
methanol is treated with 40psi of hydrogen for about 2h at room temperature. The
product, a compound of Pormula 3035, is isolated and optionally purified.
[00128] Referring to Reaction Scheme 3, Step 3, a solution of a compound of
Formula 305 and a base, such as triethylamine in an inert solvent such as THI is
treated dropwise with about an equivalent of an acid chloride of the formula RCOCI
and the mixture is stirred at room temperature for about 15 min. The product, a
compound of Formula 307, is isolated and optionally purified.
100129] In some embodiments, the chemical entities described herein are
administered as a pharmaceutical composition or formulation. Accordingly, the
invention provides pharmaceutical formulations comprising at [east 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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[00130] Pharmaceutically acceptable vehicles must be of sufficiently high
purity and sufficiently low toxicity to render them suitable for administration (o the
animal being treated. The vehicle can be inert or it can possess pharmaceutical
benefits. The amount of vehicle employed in conjunction with the chemical entity is
sufficient to provide a practical quantity of material for administration per unit dose of
the chemical entity.

[00131] Exemplary pharmaceutically acceptable carriers or components thereof
are sugars, such as lactose, glucose and sucrose; starches, such as corn starch and
potato starch; cellulose and its derivatives, such as sodium carboxymethyl cellulose,
ethyl cellulose, and methyl cellulose; powdered tragacanth; malt; gelatin; tale; solid
lubricants, such as stearic acid and magnesium stearate; calcium sulfate; synthetic
oils; vegetable oils, such as peanut oil, cottonseed oil, sesame oil, olive oil, and corn
oil; polyols such as propylene glycol, glycerine, sorbitol, mannitol, and polyethylene
glycol; alginic acid; phosphate buffer solutions; emulsifiers, such as the TWEENS:
weltting agents, such as sodium lauryl sulfate; coloring agents; flavoring agents;
tableting agents; stabilizers; antioxidants; preservatives; pyrogen-free water: isotonic
saline; and phosphate buffer solutions.

[00132] Optional active agents may be included in a pharmaceutical
composition, which do not substantially interferc with the activity of the chemical
entity of the present invention.

{00133] Lffective concentrations 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, are mixed with a suitable
pharmaceutical acceptable vehicle. In instances in which the chemical entity exhibits
insufficient solubility, methods for solubilizing compounds may be used. Such
methods are known to those of skill in this art, and include, but are not limited to,
using cosolvents, such as dimethylsulfoxide (DMSO), using surfactants, such as
TWEEN, or dissolution in aqueous sodium bicarbonate.

[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
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effective concentration sufficient for ameliorating the symptoms of the disease treated
may be empirically determined.

[00135] Chemical entities described herein may be administered orally,
topically, parenterally, intravenously, by intramuscular injection, by inhalation or
spray, sublingually, transdermally, via buccal administration, rectally, as an
ophthalmic solution, or by other means, in dosage unit formulations.

[001306] Dosage formulations suitable for oral use, include, for example,
tablets, troches, lozenges, aqueous or oily suspensions, dispersible powders or
granules, emulsions, hard or soft capsules, or syrups or elixirs. Compositions
intended for oral use may be prepared according to any method known to the art for
the manufacture of pharmaceutical compositions and such compositions may contain
one or more agents, such as sweetening agents, {lavoring agents, coloring agents and
preserving agents, in order to provide pharmaceutically elegant and palatable
preparations. In some embodiments, oral formulations contain from 0.1 to 99% of at
least one chemical entity described herein. In some embodiments, oral formulations
contain at least 5% (weight %) of at least one chemical entity described herein. Some
embodiments contain from 25% to 50% or from 5% to 75 % of at least one chemical
entity described herein.

[00137] QOrally administered compositions also include liquid solutions,
emulsions, suspensions, powders, granules, elixirs, tinctures, syrups, and the like.
The pharmaceutically acceptable carriers suitable for preparation of such
compositions are well known in the art. Oral formulations may contain preservatives,
flavoring agents, sweelening agents, such as sucrose or saccharin, taste-masking
agents, and coloring agents.

{00138] Typical components of carriers for syrups, elixirs, emulsions and
suspensions include ethanol, glycerol, propylene glycol, polyethylene glycol, liquid
sucrose, sorbitol and water. Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol, or sucrose. Such
formulations may also contain a demulcent.

[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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be presented as a dry product for constitution with water or other suitable vehicle
before use. Such liguid preparations can contain conventional additives, such as
suspending agents (e.g., sorbitol syrup, methyl cellulose, glucose/sugar, syrup,
gelatin, hydroxyethyl cellulose, carboxymethyl cellulose, aluminum stearate gel, and
hydrogenated edible fats), emulsifying agents (e.g., lecithin, sorbitan monsoleate, or
acacia), non-aqueous vehicles, which can include edible oils {e.g., almond oil,
fractionated coconult oil, silyl esters, propylene glycol and ethyl alcohol), and
preservatives (e.g., methyl or propyl p-hydroxybenzoate and sorbic acid).

[00140] For a suspension, typical suspending agents include methylcellulose,
sodium carboxymethyl cellulose, AVICEL RC-591, tragacanth and sodium alginate;
typical wetting agents include lecithin and polysorbate 80; and typical preservatives
include methyl paraben and sodium benzoate.

{00141] Aqueous suspensions contain the active material(s) in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients
include suspending agents, for example sodium carboxymethylcellulose,
methyleellulose, hydropropyhmethylcellulose, sodium alginate, polyvinylpyrrolidone,
oum tragacanth and gum acacia; dispersing or wetting agents; naturally-occurring
phosphatides, for example, lecithin, or condensation products of an alkylene oxide
with fatty acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial
esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
substitute, or condensation products of ethylene oxide with partial esters derived from
fatty acids and hexitol anhydrides, for example polyethylene sorbitan substitute, The
aqueous suspensions may also contain one or more preservatives, for example ethyl,
or n- propyl p-hydroxybenzoate.

[00142] Qily 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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an anti-oxidant such as ascorbic acid.

00143] Pharmaceutical compositions of the invention may also be in the form
of oil-in-water emulsions. The oily phase may be a vegetable oil, for example olive
oil or peanut oil, or a mineral oil, for example Hquid paraffin or mixtures of these.
Suitable emulsifying agents may be naturally-occurring gums, for example gum
acacia or gum tragacanth, naturally-occurring phosphatides, for example soy bean,
lecithin, and esters or partial esters derived from fatty acids and hexitol, anhydrides,
for example sorbitan monoleate, and condensation products of the said partial esters
with ethylene oxide, for example polyoxyethylene sorbitan moncleate.

[00144] Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient in
admixture with a dispersing or wetling agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents and suspending agents are
exemplified by those already mentioned above.

[00145] Tablets typically comprise conventional pharmaceutically acceptable
adjuvants as inert diluents, such as calcium carbonate, sodium carbonate, mannitol,
lactose and cellulose; binders such as starch, gelatin and sucrose; disintegrants such as
starch, alginic acid and croscarmelose; lubricants such as magnesium stearate, stearic
acid and talc. Glidants such as silicon dioxide can be used to improve flow
characteristics of the powder mixture. Coloring agents, such as the FD&C dyes, can
be added for appearance. Sweeteners and flavoring agents, such as aspartame,
saccharin, menthol, peppermint, and fruit flavors, can be useful adjuvants for
chewable tablets. Capsules (including time release and sustained release
formulations) typically comprise one or more solid diluents disclosed above. The
selection of carrier components often depends on secondary considerations like taste,
cost, and shelf stability.

[00140] 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 methyleellulose phthalate, ethyl cellulose, lrudragit
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coatings, waxes and shellac.

[00147] Formulations for oral use may also be presented as hard gelatin
capsules wherein the active ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil medium, for example
peanut oil, liquid paraffin or olive oil.

[00148] Pharmaceutical compositions may be in the form of a sterile injectable
agueous or oleaginous suspension. This suspension may be formulated according to
the known art using those suitable dispersing or wetting agents and suspending agents
that have been mentioned above. The sterile injectable preparation may also be sterile
injectable solution or suspension in a non-toxic parentally acceptable vehicle, for
example as a solution in 1,3-butanediol. Among the acceptable vehicles that may be
employed are water, Ringer's solution, and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be employed including synthetic
mono- or diglycerides. In addition, fatty acids such as oleic acid can be useful in the
preparation of injectables.

[00149] Chemical entities described herein may be administered parenterally in
a sterile medium. Parenteral administration includes subcutaneous injections,
intravenous, intramuscular, intrathecal injection or infusion techniques. Chemical
entities described herein, depending on the vehicle and concentration used, can either
be suspended or dissolved in the vehicle, Advantageously, adjuvants such as local
anesthetics, preservatives and buffering agents can be dissolved in the vehicle. In
many compositions for parenteral administration the carrier comprises at least
90% by weight of the total composition. In some embodiments, the carrier for
parenteral administration is chosen from propylene glycol, ethyl oleate, pyrrolidone,
ethanol, and sesame oil.

[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 butier and polyethylene
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[00151] Chemical entities described herein may be formulated for local or

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

[00152] Such solutions may be formulated as 0.01% -10% isotonic solutions,
pH 5-7, with appropriate salts. Chemical entities described herein may also be
formulated for transdermal administration as a transdermal patch.

{00153] Topical compositions comprising at least one chemical entity described
herein can be admixed with a variety of carrier materials well known in the art, such
as, for example, water, alcohols, aloe vera gel, allantoin, glycerine, vitamin A and E
oils, mineral oil, propylene glycol, PP(G-2 myristyl propionate, and the like.

[00154] Other materials suitable for use in topical carriers include, for example,
emollients, solvents, humectants, thickeners and powders. Examples of each of these
types of materials, which can be used singly or as mixtures of one or more materials,
are as follows:

[00155] Representative emollients include stearyl alcohol, glyceryl
monoricinoleate, glyceryl monostearate, propane-1,2-diol, butane-1,3-diol, mink oil,
cetyl alcohol, iso-propyl isostearate, stearic acid, iso-butyl palmitate, isocetyl stearate,
oleyl alcohol, isopropyl laurate, hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl
alcohol, cetyl palmitate, dimethylpolysiloxane, di-n-butyl sebacate, iso-propyl
myristate, iso-propyl palmitate, iso-propyl stearate, butyl stearate, polyethylene
glycol, triethylene glycol, lanolin, sesame oil, coconut oil, arachis oil, castor oil,
acetylated lanolin 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,
1so-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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pyrrolidone-5-carboxylate, soluble collagen, dibutyl phthalate, and gelatin; and
powders, such as chalk, tale, fullers earth, kaolin, starch, gums, colloidal silicon
dioxide, sodium polyacrylate, tetra alkyl ammonium smectites, trialkyl aryl
ammonium smectites, chemically modified magnesium aluminium silicate,
organically modified montmorillonite clay, hydrated aluminium silicate, fumed silica,
carboxyvinyl polymer, sodium carboxymethyl cellulose, and ethylene glycol
monostearate.

[00156] Chemical entities described herein may also be topically administered
in the form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles, and multilamellar vesicles. Liposomes can be formed f{rom a
variety of phospholipids, such as cholesterol, stearylamine and phosphatidylcholines.
[00157] Other compositions useful for attaining systemic delivery of the
chemical entity include sublingual, buccal and nasal dosage forms. Such
compositions typically comprise one or more of soluble filler substances such as
sucrose, sorbitol and mannitol, and binders such as acacia, microcrystalline cellulose,
carboxymethyl cellulose, and hydroxypropyl methylcellulose. Glidants, lubricants,
sweeteners, colorants, antioxidants and flavoring agents disclosed above may also be
included.

[00158] Compositions for inhalation typically can be provided in the form of a
solution, suspension or emulsion that can be administered as a dry powder or in the
form of an aerosol using a conventional propellant (e.g., dichlorodifluoromethane or
trichlorofluoromethane).

[00159] The compositions of the present invention may also optionally
comprise an activity enhancer. The activity enhancer can be chosen from a wide
variety of molecules that function in different ways 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

52



\

N) - N

NH //

WO 2008/033857 PCT/US2007/0778185

0.01% to 15%. Some embodiments contain from 0.1% to 10% by weight of the
composition. Other embodiments contain from 0.5% to 5% by weight of the
composition.

[00161] The invention includes packaged pharmaceutical formulations. Such
packaged formulations include a pharmaceutical composition comprising at least one
chemical entity chosen from compounds of Formula 1 and pharmaceutically
acceptable salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures
thereof, and instructions for using the composition to treat a mammal (typically a
human patient). In some embodiments, the instructions are for using the
pharmaceutical composition to treat a patient suffering from a disease responsive to
inhibition of Btk activity and/ or inhibition of B-cell activity. The invention can
include providing prescribing information; for example, to a patient or health care
provider, or as a label in a packaged pharmaceutical formulation. Prescribing
information may include for example efficacy, dosage and administration,
contraindication and adverse reaction information pertaining to the pharmaceutical
formulation.

[00162] In all of the foregoing the chemical entities can be administered alone,
as mixtures, or in combination with other active agents.

[00163] Accordingly, the invention includes a method of treating a patient, for
example, a mammal, such as a human, having a disease responsive to inhibition of
Bik activity, comprising administrating to the patient having such a discase, 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,

[00164] To the extent that Btk is implicated in disease, alleviation of the
disease, discase symptoms, preventative, and prophylactic treatment is within the
scope of this invention. In some embodiments, the chemical entities described herein
may also inhibit other kinases, such that alleviation of disease, discase symptoms,
preventative, and prophylactic treatment of conditions associated with these kinases is
also within the scope of this invention.

[060165] 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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other mechanism, in vive, in a patient suffering {rom a disease responsive to inhibition
of Btk activity, by administering an effective concentration of at least one chemical
entity chosen [rom compounds of Formula 1 and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs, and mixtures thereof. An
example of an effective concentration would be that concentration sufficient to inhibit
Bik activity in vitro. An effective concentration may be ascertained experimentally,
for example by assaying blood concentration of the chemical entity, or theoretically,
by calculating bioavailability.

[00166] In some embodiments, the condition responsive to inhibition of Btk
activity and/ or B~cell activity is cancer, an allergic disorder and/or an autoimmune
and/or inflammatory disease, and/or an acute inflammatory reaction.,

[00167] The invention includes a method of treating a patient having cancer, an
allergic disorder and/or an autoimmune and/or inflammatory disease, and/or an acute
inflammatory reaction, by administering 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.

[00168] In some embodiments, the conditions and diseases that can be affected

using chemical entities described herein, include, but are not limited to:

allergic disorders, including but not limited to eczema, allergic rhinitis or coryza, hay
fever, bronchial asthma, urticaria (hives) and food allergics, and other atopic
conditions;

autoimmune and/or inflammatory diseases, including but not limited to psoriasis,

Crohn’s disease, irritable bowel syndrome, Sjogren’s disease, tissue graft rejection,
and hyperacute rejection of transplanted organs, asthma, systemic lupus
erythematosus (and associated glomerulonephritis), dermatomyositis, multiple
sclerosis, scleroderma, vasculitis (ANCA-associated and other vasculitides),
autoimmune hemolytic and thrombocytopenic states, Goodpasture's syndrome (and
associated glomerulonephritis and pulmonary hemorrhage), atherosclerosis,
rheumnatoid arthritis, chronic Idiopathic thrombocytopenic purpura (ITP), Addison’s
disease, Parkinson’s disease, Alzheimer’s discase, Diabetes mellitus (type 1), septic

shock, myasthenia gravis, Ulcerative Colitis, Aplastic anemia, Coeliac discase,
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Wegener's granulomatosis and other discases in which the cells and antibodies arise
from and are directed against the individual’s own tissues;

acute inflammatory reactions, including but not limited to skin sunburn, inflammatory

pelvic disease, inflammatory bowel disease, urethritis, uvitis, sinusitis, pneumonitis,
encephalitis, meningitis, myocarditis, nephritis, osteomyelitis, myositis, hepatitis,
gastritis, enteritis, dermatitis, gingivitis, appendicitis, pancreatitis, and cholocystitis,
and

cancer, including but not limited to hematological malignancies, such as B-cell
lymphoma, andacute lymphoblastic leukemia, acute myelogenous leukemia, chronic
myelogenous leukemia, chronic and acuie lymphocytic leukemia, hairy cell leukemia,
Hodgkin's disease, Non-Hodgkin lymphoma, multiple myeloma, and other diseases
that are characterized by cancer of the blood or lymphatic system.

[00169] Btk is a known inhibitor of apoptosis in lymphoma B-cells. Defective
apoptosis contributes to the pathogenesis and drug resistance of human leukemias and
lymphomas. Thus, further provided is a method of promoting or inducing apoptosis in
cells expressing Btk comprising contacting the cell with at least one chemical entity
chosen from compounds of Formula 1 pharmaceutically acceptable salts, solvates,
chelales, non-covalent complexes, prodrugs, and mixtures thereof,

[00170] 'The invention provides methods of treatment in which at least one
chemical entity chosen from compounds of Formula 1 pharmaceutically acceptable
salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures thereof, is
the only active agent given to a patient and also includes methods of treatment in
which at least one chemical entity chosen from compounds of Formula 1 and
pharmaceutically accepiable salts, solvates, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, is given to a patient in combination with one or more
additional active agents,

[00171] Thus in one embodiment the 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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active agent, which can be useful for treating a cancer, an allergic disorder and/or an
autoimmune and/or inflammatory disease, and/or an acute inflammatory reaction, For
example the second agent may be an anti-inflammatory agent. Treatment with the
second active agent may be prior to, concomitant with, or following treatment with at
least one chemical entity chosen from compounds of Formula 1 and pharmaceutically
acceptable salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures
thereof. In certain embodiments, at least one chemical entity chosen from compounds
of Formula 1 and pharmaceutically acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thercof, is combined with another active agent in a
single dosage form. Suitable antitumor therapeutics that may be used in combination
with at least one chemical entity described herein include, but are not limited to,
chemotherapeutic agents, for example mitomycin C, carboplatin, taxol, cisplatin,
paclitaxel, etoposide, doxorubicin, or a combination comprising at least one of the
foregoing chemotherapeutic agents. Radiotherapeutic antitumor agents may also be
used, alone or in combination with chemotherapeutic agents.

[00172] Chemical entities described herein can be useful as chemosensitizing
agents, and, thus, can be useful in combination with other chemotherapeutic drugs, in
particular, drugs that induce apoptosis.

[00173] A method for increasing sensitivity of cancer cells to chemotherapy,
comprising administering to a patient undergoing chemotherapy a chemotherapeutic
agent together with at least one chemical entity chosen from compounds of Formula 1
and pharmaceutically acceptable salts, solvates, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, in an amount sufficient o increase the sensitivity of
cancer cells to the chemotherapeutic agent is also provided herein.

[00174] Examples of other chemotherapeutic drugs that can be used in
combination with chemical entities described herein include topoisomerase |
inhibitors (camptothesin or topotecan), topoisomerase I inhibitors (e.g. daunomycin
and ctoposide), alkylating agents (e.g. cyclophosphamide, melphalan and BCNU),
tubulin directed agents (e.g. taxol and vinblastine), and biological agents (c.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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chemical entity chosen from compounds of Formula 1 and pharmaccutically
acceptable salts, solvates, chelates, non-covalent complexes, prodrugs, and mixtures
thereof, is administered in combination with an anti-inflammatory agent. Anti-
inflammatory agents include but are not limited to NSAIDs, non-specific and COX- 2
specific cyclooxgenase enzyme inhibitors, gold compounds, corticosteroids,
methotrexate, tumor necrosis factor receptor (I'NIY) receptors antagonists,
immunosuppressants and methotrexate,

[00176] FExamples of NSAIDs include, but are not limited to ibuprofen,
flurbiprofen, naproxen and naproxen sodium, diclofenac, combinations of diclofenac
sodium and misoprostol, sulindac, oxaprozin, diflunisal, piroxicam, indomethacin,
etodolac, fenoprofen calcium, ketoprofen, sodium nabumetone, sulfasalazine, tolmetin
sodium, and hydroxychloroquine. Examples of NSAIDs also include COX-2 specific
inhibitors (i.e., a compound that inhibits COX-2 with an ICsq that is at least 50-{old
lower than the ICso for COX-1) such as celecoxib, valdecoxib, lumiracoxib, etoricoxib
and/or rofecoxib.

[00177] In a further embodiment, the anti-inflammatory agent is a salicylate,
Salicylates include but are not limited to acetylsalicylic acid or aspirin, sodium
salicylate, and choline and magnesium salicylates,

[00178] The anti-inflammatory agent may also be a corticosteroid. For
example, the corticosteroid may be chosen from cortisone, dexamethasone,
methylprednisolone, prednisolone, prednisolone sodium phosphate, and prednisone.
[00179] In additional embodiments the anti-inflammatory therapeutic agent is a
gold compound such as gold sodium thiomalate or auranofin.

[00180] The invention also includes embodiments in which the anti-
inflammatory agent is a metabolic inhibitor such as a dihydrofolate reductase
inhibitor, such as methotrexate or a dihydroorotate dehydrogenase inhibitor, such as
feflunomide.

(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-TNI¥ alpha monoclenal antibody.

[00182] Still other embodiments of the invention pertain to combinations in
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which at least one active agent is an immunosuppressant compound such as
methotrexate, leflunomide, cyclosporine, tacrolimus, azathioprine, or mycophenolate
mofetil.

[00183] Dosage levels of the order, for example, of from 0.1 mg to 140 mg per
kilogram of body weight per day can be useful in the treatment of the above-indicated
conditions (0.5 mg to 7 g per patient per day). The amount of active ingredient that
may be combined with the vehicle to produce a single dosage form will vary
depending upon the host treated and the particular mode of administration. Dosage
unit forms will generally contain from 1 mg to 500 mg of an active ingredient.
[00184] Irequency of dosage may also vary depending on the compound used
and the particular disease treated. In some embodiments, for example, for the
treatment of an allergic disorder and/or autoimmune and/or inflammatory disease, a
dosage regimen of 4 times daily or less is used. In some embodiments, a dosage
regimen of 1 or 2 times daily is used. It will be understood, however, that the specific
dose level for any particular patient will depend upon a variety of factors including
the activity of the specific compound employed, the age, body weight, general health,
sex, diet, time of administration, route of administration, and rate of excretion, drug
combination and the severity of the particular disease in the patient undergoing
therapy.

[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 s meant that the compound is either directly or
indirectly labeled with a fabel 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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[00187] The invention is further illustrated by the following non-limiting
examples.

Example 1
= HN
Br N NZ > NH
o NH
= —_— o — = = O
=

x-N S

Br ™~ N ~
Br N
Oa-NH

3,5-Dibromo-1-methyl-1H-pyridin-2-one

Br
/ O
N
B NN
[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 DM
(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
mkb), 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 (1:SI+) m/z 266 (M+1).
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5-Bromo-3-(5-tert-butyl-1H-pyrazol-3-ylamino)-1-methyl-1H-pyridin-2-one
[00189] To a solution of 3,5-dibromo-1-methyl- 1 Hpyridin-2-one (267 mg; 1.0
mmol) in dioxane (10 mL.) was added 5-tert-Butyl-1H-pyrazol-3-ylamine (167 mg;
1.2 mmol), 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (87 mg, (.15 mmol),
tris (dibenzylideneacetone)dipalladium (0) (70 mg, 0.10 mmol) and cesium carbonate
(977 mg, 3 mmol) were then added. The flask was then heated at 120 °C for 6h under
a reflux condensor. The mixture was cooled to room temperature, diluted with water
(50 ml.) and extracted with FtOAc (3x50 ml.}. The crude organic layer was adsorbed
onto silica gel and purified by flash chromatography (9:1 CH,Clz : MeOH) to give 5-
Bromo-3-(5-tert-butyl-1 H-pyrazol-3-ylamino)- [ -methyl-1H-pyridin-2-one as a white
sohid (250 mg).

4-tert-Butyl-N-{3-[5-(5-tert-butyl-1H-pyrazol-3-ylamino)-1-methyl-6-0x0-1,6-
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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mg; 1.2 mmol), and 1,2-dimethoxyethane (4 ml.) and water (4 ml.) were heated in a
sealed microwave reactor for 5 min (135 °C, 300W) . The mixture diluted with ethyl
acetate, adsorbed onto silica gel, and flash chromatographed (9:1 CH,Clz : MeOH)

to give 4-tert-Butyl-N-{ 3-[5-(5-tert-butyl- | H-pyrazol-3-ylamino)-1-methyl-6-ox0-1,6-
dihydro-pyridin-3-y1}-2-methyl-phenyl } -benzamide as a tan solid (205mg).

Example 2
4-tert-Butyl-N-(2-methyl-3-(1-methyl-5-(6-morpholinopyridazin-3-ylamino)-6-
0x0-1,6-dihydropyridin-3-yl)phenyl)benzamide (4)

NH,
AP o
-~ Z >
ar N 2N
Br N
1 2
N N\
j\@’r \éﬁ = 0
2 N\
3

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

NHy
= O
Br = 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- 1 H-pyridin-2-
one (1) (0.51 g, 2.0 mmol), PA(OAc); (0.025 g, 0.040 mmol), rac-BINAP (0,082 g,
0.13 mmol), and Cs2CO5 (0.92 g, 2.8 mmol) in dioxane (15 mL). After the mixture
was degassed for 15 min,, it was heated at 95 °C for 16 h. Then, the reaction mixture

was cooled to room temperature and poured into H,O (10 ml.). To this was added
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dichloromethane and the layers were separated. The aqueous phase was extracted
with dichloromethane (3 x 10 ml.), and the combined organic extracts were washed
with H,0O (5 ml.) and brine (5 mL), dried (Na»SOy), and concentrated. The crude
product was dissolved in 1 N HCI/MeOlH (3 ml.) and stirred for 1 h at room
temperature, Then, to the reaction mixture was added sat. NaHCO; (10 ml.) and
dichloromethane (10 mlL}, and the phases were separated. The aqueous layer was
extracted with dichloromethane, and the combined organic layers were washed with
[0 (5 ml.) and brine (5 ml.), dried (Na.SQ,), and concentrated. The crude mixture
was purificd by column chromatography, gradient 0-10 % MeOH in
dichloromethane/ether (1/1), to afford 0.22 ¢ (54 %) of 3-amino-5-bromo- I-methyl-
1H-pyridin-2-one (2) as a solid,
N-[3-(5-Amino-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-4-
tert-butyl-benzamide (3)

NH,,
H A
N e 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(PPh3)s (0.030 g, 0.025 mmol) in DML (10
ml.} and IN NayCO; (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 mL.). 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 HyO (5 ml.) and brine (5§ mlL), dried
(Na,SQy), and concentrated. The crude mixture was purified by column
chromatography, gradient (-1 % MecOH in dichloromethane/ether (1/1), to afford
0.14 g (68 %) of N-[3-(5-amino-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-2-methyl-
phenyl}-4-tert-butyl-benzamide (3) as a solid.
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4-tert-Butyl-N-(2-methyl-3-(1-methyl-5-(6-morpholinopyridazin-3-ylamine)-6-
0x0-1,6-dihydropyridin-3-yl)phenyl)benzamide (4)

[00194] A 48-ml. seal tube equipped with a magnetic stirring bar was charged
with N-[3-(5-amino-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]-4-
tert-butyl-benzamide (3) (0.39 g, 1.0 mmol), 4-(6-chloropyridazin-3-yl)morpholine
(0.30 g, 1.5 mmol), Pd,(dba); (0.064 g, 0.070 mmol), 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (0.058 g, 0.10 mmol), and Cs,CO5 (652 g, 2.0
mmol} in dioxane (10 m1L.). After the mixture was degassed for 15 min., it was heated
at 95 °C for 16 h. Then, the reaction mixture was cooled to room temperature and
poured into H,O (10 ml.). To this was added dichloromethane (10 ml.) and the layers
were separated. The aqueous phase was extracted with dichloromethane (3 x 10 mL),
and the combined organic extracts were washed with H,O (5 ml.) and brine (5§ mlL),
dried (Na,SQy), and concentrated. The crude mixture was purified by column
chromatography, gradient 0-33 %, MeOH in dichloromethane, to afford 0.210 g (38
%) of 4-terr-butyl-N-(2-methyl-3-(1-methyl-5-(6-morpholinopyridazin-3-ylamino)-6-
0x0-1,6-dihydropyridin-3-yl)phenyl)benzamide (4) as a solid: LLCMS m/z 553.3365
(M").

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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N-(3~(5-Amino-6-methoxypyridin-3-yl)-2-methylphenyl)-4-ters-butylbenzamide
(6)

NH,
A O
H |
N
© ©)
[00195] A 48-mlL seal tube equipped with a magnetic stirring bar was charged

with 2-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborofan-2-y)pyridin-3-amine (8)
(1.0 g, 4.0 mmol), N-(3-bromo-2-methylphenyl)-4-terr-butylbenzamide (1.8 g, 5.0
mmol), and tetrakis(triphenylphosphine)palladium (0.20 g, 0.20 mmol) in DMI (10
mE) 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 {0 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»SQOy), and concentrated. The crude mixture
was purified by column chromatography, gradient 0-10 %, MeOIl in
dichloromethane, to afford 1.0 g (64 %) of N-(3-(5-amino-6-methoxypyridin-3-yl)-2-
methylphenyl)-4-rerr-butylbenzamide (6) as a solid.
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4-tert-Butyl-N-(3-(6-methoxy-5-(6-morpholinopyridazin-3-ylamino)pyridin-3-yl)-

O

2-methylphenylhbenzamide (7)

/N\
L
NH

O
N

Z1

© (7
[0019¢6] A 48-ml. seal tube equipped with a magnetic stirring bar was charged
with N-(3-(5-amino-6-methoxypyridin-3-yl)-2-methylphenyl}-4-rert-butylbenzamide
(6) (0.39 g, 1.0 mmol), 4-(6-chloropyridazin-3-yDmorpholine (0.30 g, 1.5 mmol),
Pdy{dba); (0.083 g, 0.10 mmol), 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene
(0.075 g, 0.13 mmol), and Cs,CO;5 (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 HyO (10 ml.). To this was
added dichloromethane (20 mlL.) 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,SQy), and concentrated.
The crude mixture was purified by column chromatography, gradient 0-33 %, MeOLH
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-methylphenylbenzamide (7) as a
solid,
4-tert-Butyl-N-(2-methyl-3-(5-(6-morpholinopyridazin-3-ylamino)-6-0x0-1,6-
dihydropyridin-3-yh)phenyl)benzamide (8)
[00197] A 25-mL round-bottomed flask equipped with a magnetic stirrer was
charged with 4-ferr-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.), H>O (1 mL), and cone. HCI (0.3 mL.). After the reaction mixture was refluxed
for 2 h, it was basified with 10 N NaOH (1 mI.). The mixture was then diluted with
water (5 ml), extracted with dichloromethane (3 x 5 ml.), washed with ;O (5 ml.)
and brine (5 mlL), dried over sodium sulfate, and concentrated in vacuo. The crude

mixture was purified by column chromatography, gradient 0-33 % MeOH in
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dichloromethane, to afford .040 g ( 41 %) of 4-terr-butyl-N-(2-methyl-3-(5-(6-

morpholinopyridazin-3-ylamino)-6-oxo-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
\
ﬂ_Q 47219 | 47315
[/ H HN
456.22 457.17
486.21 487.15
469.25 470.19
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599.20 600.5
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Example §

Biochemical Btk Assay

[00199] A generalized procedure for one standard biochemical Btk Kinase
Assay that can be used (o test compounds disclosed in this application is as follows.
[00200] A master mix minus Btk enzyme is prepared containing 1X Cell
Signaling kinase buffer (25 mM Tris-HCL, pli 7.5, 5 mM beta-glycerophosphate, 2
mM dithiothreitol, 0.1 mM Na3zVOQ., 10 mM MgCly), 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 (aécession number
NM-000061) with a C-terminal V5 and 6x His tag was subcloned into plastBac
vector for making baculovirus carrying this epitope-tagged Btk. Generation of
baculovirus is done based on Invitrogen's instructions detailed in its published
protocol "Bac-toBac Baculovirus Expression Systems” (Cat. Nos. 10359-016 and
10608-016). Passage 3 virus is used to infect Sf9 cells to overexpress the
recombinant Btk protein. The Btk protein is then purified to homogeneity using Ni-
NTA column. The purity of the final protein preparation is greater than 95% based on
the sensitive Sypro-Ruby staining. A solution of 200 uM ATP is prepared in water
and adjusted to pH7.4 with IN NaOI{. A quantity of 1.25 pl. of compounds in
5%DMSO is transferred 1o a 96-well ¥4 arca Costar polystyrene plate Compounds are
tested singly and with an [1-point dose-responsive curve (starting concentration is 10
uM; 1:2 dilution). A quantity of 18,75 ul. 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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well Y2 arca Costar polystyrene plate for final ATP concentration of 40 uM. The
reaction is allowed to incubate for 1 hour at room temperature. The reaction is
stopped with Perkin Elmer 1X detection buffer containing 30 mM EDTA, 20 nM SA-
APC, and I nM PT66 Ab. The plate is read using time-resolved fluorescence with a
Perkin Elmer Envision using excitation filter 330 nm, emission filter 665 nm, and Pha

emission filter 615 nm. ICso values are subsequently calculated.

Example 6
Ramos Cell Btk Assay
[00201] Another generalized procedure for a standard cellular Btk Kinase

Assay that can be used to test compounds disclosed in this application is as follows.
[00202] Ramos cells are incubated at a density of 0.5x107 cells/ml in the
presence of test compound for 1 hr at 37 °C. Cells are then stimulated by incubating
with 10 pg/ml anti-human IgM F(ab), for 5 minutes at 37 °C. Cells are pelleted,
lysed, and a protein assay is performed on the cleared lysate. Hqual protein amounts
of each sample are subject to SDS-PAGE and western blotting with either anti-
phosphoBtk(Tyr223) antibody (Cell Signaling Technology #3531) to assess Btk
autophosphorylation or an anti-Btk antibody (BD Transduction Labs #611116) to

control for total amounts of Btk in each lysate.

Example 7

B-Cell Proliferation Assay

[00203] A generalized procedure for a standard cellular B-cell proliferation
assay that can be used to test compounds disclosed in this application is as follows.
[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 purificd mouse splenic B-cells
for 30 min prior to addition of 10ug/ml of an anti-mouse IgM antibody (Southern
Biotechnology Associates Cat # 1022-01) in a final volume of 100 ul. Following 24
hr incubation, 1 uCi*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 {luorescence
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is counted in a microbeta counter (Wallace Triplex 1450, Perkin Elmer).

Example 8

T Cell Proliferation Assay

[00205] A generalized procedure for a standard T cell proliferation assay that
can be used to test compounds disclosed in this application is as follows,

[00206] T cells are purified from spleens of 8-16 week old Balb/c mice using a
Pan T cell isolation kit (Miltenyi Biotech, Cat # 130-090-861). Testing compounds
are diluted in 0.25% DMSO and incubated with 2.5 x 10° purified mouse splenic T
cells in a final volume of 100 pl in flat clear bottom plates precoated for 90 min at
37°C with 10 pg/ml each of anti-CD3 (BD # 553057) and anti-CD28 (BD # 553294)
antibodies. Following 24 hr incubation, 1 pCi “H-thymidine is added and plates
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 was counted in a microbeta counter (Wallace Triplex

1450, Perkin Elmer).

Example 9
CD86 Inhibition Assay
[00207} A generalized procedure for a standard assay for the inhibition of 3

cell activity that can be used to test compounds disclosed in this application is as
follows,

[00208] Total mouse splenocytes are purified from spleens of 8-16 week old
Balb/c mice by red blood cell lysis (BID Pharmingen #555899). Testing compounds
are diluted (o 0.5% DMSO and incubated with 1.25 x 10° splenocytes in a final
volume of 200 pl in flat clear bottom plates (Falcon 353072) for 60 min at 37°C.
Cells are then stimulated with the addition of 15 ufg/ml IgM (Jackson
ImmunoResearch 115-006-020), and incubated for 24 hr at 37°C, 5% COa. TFollowing
the 24 hr incubation, cells are translerred to conical bottom clear 96-well plates and
pelleted by centrifugation at 1200 x g x 5 min, Cells are preblocked by CD16/C1D32
(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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Pharmingen #51-68081E). Cells are sorted on a BD FACSCalibur and gated on the
CD19*/7AAD population. The levels of CD86 surface expression on the gated

population is measured versus test compound concentration.

Example 10
B-ALL Cell Survival Assay
[00209] The following is a procedure for a standard B-ALL cell survival study
using an XTT readout to measure the number of viable cells. This assay can be used
to test compounds disclosed in this applicationfor their ability to inhibit the survival
of B-ALL cells in culture. One human B-cell acute lymphoblastic leukemia line that
can be used is SUP-1315, a2 human Pre-I3-cell ALL line that is available from the
ATCC,
[00210] SUP-B15 pre-B-ALL cells are plated in multiple 96-well microtiter
plates in 100 pl of Iscove’s media + 20% FBS at a concentration of 5 x 107 cells/ml,
Test compounds are then added with a final conc. of 0.4% DMSO., Cells are
incubated at 37°C with 5% CQ; for up o 3 days. After 3 days cells are split 1:3 into
fresh 96-well plates containing the test compound and allowed to grow up to an
additional 3 days. Alter each 24h period, 50 ul of an XTT solution (Roche) is added
to one of the replicate 96-well plates and absorbance readings are taken at 2, 4 and 20
hours following manufacturer’s directions. The reading taken with an OD for DMSO
only treated cells within the linear range of the assay (0.5- 1.5) is then taken and the
percentage of viable cells in the compound treated wells are measured versus the

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 | micromolar. Certain of those
compounds exhibited an ICsg value less than or equal to 100 nM. Certain of those
compounds exhibited an ICsy 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 ICsp
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value less than or equal to 10 micromolar. Certain of those compounds exhibited an
ICsp value less than or equal to 1 micromolar. Certain of those compounds exhibited
an ICsg value less than or equal to 500 nM in this assay.

[00213] Certain of those compounds did not inhibit T-cell proliferation and had
ICs values greater than or equal to 5 micromolar when assayed under conditions
described herein (as described in Example 8).

[00214] Certain compounds disclosed herein exhibited 1Cso values for
inhibition of T-cell proliferation that were at least 3-fold, and in some instances 5-
fold, or even 10-fold greater than the ICsq values of those compounds for inhibition of
B-cell proliferation.

[00215] Some of the compounds disclosed herein were tested in an assay for
inhibition of B cell activity (under the conditions described in Example 9), and
exhibited an ICsp value less than or equal to 10 micromolar. Certain of those
compounds exhibited an ICs value less than or equal to 1 micromolar. Certain of
those compounds exhibited an ICsq value less than or equal to 500 nM in this assay.
[00216] Some of the compounds disclosed herein were tested in a B-cell
Jeukemia cell survival assay (under the conditions described in Example 10), and
exhibit an ICs value less than or equal to 10 micromolar.

[00217] Some of the compounds disclosed in disclosed herein exhibited both
biochemical and cell-based activity. For example, some of the compounds disclosed
herein exhibited an ICsp value less than or equal to 10 micromolar in the Btk
biochemical assay described herein (Example 5) and an ICso value less than or equal
to 10 micromolar in at least one of the cell-based assays (other than the T-cell assay)
described herein (BExamples 6, 7, 9 or 10). Certain of those compounds exhibited an
ICso value less than or equal to 1 micromolar in the Btk biochemical assay described
herein (Example 3) and an 1Cso value less than or equal to 10 micromolar in at feast
one of the cell-based assays (other than the T-cell assay) described herein (Ixamples
6,7, 9 or 10). Certain of those compounds exhibited an ICso value less than or equal
10 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 (Ixamples 6, 7,
9 or 1{).

[00218] While some embodiments have been shown and described, various
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modifications and substitutions may be made thereto without departing from the spirit
and scope of the invention. For example, for claim construction purposes, it 1$ not
intended that the claims set forth hereinafter be construed in any way narrower than
the literal language thereof, and it is thus not intended that exemplary embodiments
from the specification be read into the claims. Accordingly, it is to be understood that
the present invention has been described by way of illustration and not limitations on
the scope of the claims.

[00219] Without {urther elaboration, it is believed that one skilled in the art
can, using the preceding description, utilize the present invention to its fullest extent.
The preceding preferred specific embodiments are, therefore, to be constiued as
merely illustrative, and not limitative of the remainder of the disclosure in any way
whatsoever,

[00220] In the foregoing and in the examples, all temperatures are set {orth
uncorrected in degrees Celsius and, all parts and percentages are by weight, unless
otherwise indicated.

[00221] The entire disclosures of all applications, patents and publications,
cited herein and of corresponding U.S. Provisional Application Serial No. 60/843,851
filed September 11, 2006, is incorporated by reference herein.

[00222] The preceding examples can be repeated with similar success by
substituting the generically or specifically described reactants and/or operating
conditions of this invention for those used in the preceding examples.

[00223] From the foregoing description, one skilled in the art can easily
ascertain the essential characteristics of this invention and, without departing from the
spirit and scope thercof, can make various changes and modifications of the invention

to adapt it to various usages and conditions.
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CLAIMS

1. A compound chosen from compounds of Formula 1:

G A
TN

(Ra)r-2 (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 Cy-Cy alkyl, optionally substituted
C,-C, alkoxy, halo, and hydroxy;

Rj; and Ry, are independently chosen from hydrogen and optionally substituted C,-Cs
alkyl; .

Rj¢ is chosen from hydrogen, cyano, optionally substituted cycloalkyl, and optionally
substituted C;-Cy4 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-Caalkylene, -O-optionally substituted Co-
Caalkylene, -(Co-Caalkylene)(SO)-, -(Co-Caalkylene)(SO2)-; and -(Co-
Csalkylene)(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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wherein prodrugs are acetate, formate, and benzoate and derivatives of functional

groups (such as alcohol or amine groups) in the compounds of Formula 1;

wherein chelate denotes a chemical entity formed by the coordination of a compound .

to a metal ion at two or more points;

wherein non-covalent complex denotes a chemical entity formed by the interaction of
a compound and another molecule wherein a covalent bond is not formed between the

compound and the molecule.

The compound of claim 1 wherein R is chosen from

4,5,6,7-tetrahydrobenzo[b]thiophen-2-yi,

mono-, di-, and tri-substituted 4,5,6,7-tetrahydrobenzo[b]thiophen-2-yl wherein the
substituents is C;-Cy alkyl, 5,6,7,8-tetrahydro-4H-cyclohepta[b]thiophen-2-yl,

mono-, di-, and tri-substituted 35,6,7,8-tetrahydro-4H-cyclohepta[b]thiophen-2-yl
wherein the substituents are independently chosen from C;-Cs alkyl, 6,7-dihydro-
4H-thieno[3,2-c]pyran-2-y! and benzo[b]thiophen-2-yl,

mono-, di-, and tri-substituted phenyl wherein the substituents are independently
chosen from hydroxy, C;-C4 alkyl, sulfonyl, halo, C,-Cs alkoxy, and heteroaryl,

phenyl substituted with heterocycloalkyl, and

6~ C;-C,4 alkyl-pyridinyl.

The compound of claim 1 wherein the compound of Formula 1 is chosen from

compounds of Formulas 2, 3, 5, and 7:

G A
\L/ \NH

(Formula 2)
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X
/
R5—'"'_" I
N
e}
(Rahr-2 (Formula 3)
X
/
Rs""""_ I
\\
O
(Formula 5)
X
/
R |
A
(o]
(Formula 7)
wherein

Rsis chosen from hydrogen, hydroxy, C,-Cs alkyl, sulfonyl, optionally substituted
amino, C;-Cq atkoxy, C;-Cy4 alkyl substituted with one or more halo, C,-Cq
alkoxy substituted with one or more halo, C;-Cs alkyl substituted with
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hydroxy, optionally substituted heterocycloalkyl, and optionally substituted
heteroaryij and

X is chosen from N and CH;

Yy, Y3, and Y are independently chosen from N and CH, provided that one of Y, Y2,
and Y3 is N; |

7. is chosen from O, S, and NRo,

Ry, is chosen from hydrogen and optionally substituted C,-Cq alkyl;

Zs is chosen from O, S, and NR; and

Ry, is chosen from hydrogen and optionaily substituted C;-Cs alkyl.

The compound according to any one of claims 1 to 3 wherein L is a covalent bond or -

(C=0)-.

The compound according to any one of claims 1 to 4 wherein G is chosen from

hydrogen;

cycloaikyl;

C,-C4 alkyl;

-NR;R; wherein R; and Rg are independently chosen from hydrogen, optionally
substituted cycloalkyl, and optionally substituted (C,-Ce)alkyl;

optionally substituted piperazin-1i-yl;

optionally substituted piperidin-1-yl;

optionally substituted pyrrolidinyl; and

C,-C, alkoxy substituted with one or more hydroxyl.

The compound according to any one of claims 1 to 5 wherein R4 is chosen from
methyl, trifluoromethyl, difluoromethyl, methoxy, trifluoromethoxy, difluoromethoxy,

and fluoro.
The compound according to any one of claims 1 to 5 wherein Ry is chosen from

hydrogen and C;-Cs alkyl, Ry¢ is chosen from hydrogen and C,-C4 alkyl, and Ra; is
chosen from hydrogen and C;-C; alkyl.
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8. The compound of claim 3 to 7 wherein Rs is chosen from hydrogen, optionally
substituted piperidiny!, and C,-Cy4 alkyl.

9. The compound of claim 1 wherein the compound of Formula 1 is chosen from the

group of

e

N _
N NH
=
N
NH

’ o)
N\

O

N/N\
\F’
NH
>L@Y o7
H
N \N\

o
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0. HN | Exanple 5 Biochem cal Btk Assay [00199] A generalized procedure for
one standard bi ochem cal Btk Kinase Assay that can be used to test
conpounds disclosed in this application is as follows. [00200] A master m X
m nus Btk enzyne is prepared containing | X Cell Signaling kinase buffer (25
mM Tris-HCl, pll 7.5, 5 nM beta-gl yeerophosphate, 2 mMdithiothreitol, 0.1
nmv Na3vo4, 10 mM MgCl2), 0.5 jtM Pronega PTK Biotinyl ated peptide substrate
2, and 0.01% BSA., A nmaster m x plus Btk enzyne is prepared containing IX
Cell Signaling ase buffer, 0.5 jtM PTK Biotinyl ated peptide substrate 2,
0.06 mll/well) Btk enzyne. Btk enzyne is

w | dtype Btk (accession nunber

Bk His tag was subcl oned into pEastBac
i-s epitope-tagged Btk. Generation
S instruchons detailed inits

B o r us Bprepssi on pystens” (Cat. Nos.
10359- 018~apd 10608-016). Passage 3 vIrrus }¥s us to/infect Sf9 cells to
OVer expresg e reconbi nant Btk protéﬂNf‘fﬁg;ﬁi%?ﬁ tein is then purified
to honogedeity using N NTA colum. The puri the {inal protein
preparation is greater than 95% based on the sensitiye Sypro-Ruby staining.
A solution of 200 0/1 ATP is prepared in water and &djusted to pll7.4 with
IN NaO1l1. A quantity of 1.25 jd.., of conpounds in 50VM50 is transferred to
a 96-well 1/2 ‘aea Costar polystyrene plate Conpounds are tested singly and

prepared as f
NM 000061) w
vector for j
of bacul ovi

negative c . A X 'l us enzyne is transferred to appropriate
wells in 94 - FF€dyrene plgte. 5 jtl., of 200 jtM ATP
i s added well_d( 2 aé?a Costar polystyrene plate
for fina e keactdon is allowed to incubate

for 1 how_3 stopped with Perkin El ner

| X detection buffer containing 30 MM E 0 nMNSAAPC, and 1 nM PT66 Ab.
The plate is read using tine-resolved fluorescenCe with a Perkin El ner

Envi sion using excitation filter 330 nm em ssion-filter 665 nm and ri

em ssion filt 615 nm |C50 val ues are subsequently cal cul ated. Exanple 6

Ranos Cel |l Bt [ 00201] Anot her generalized procedure for a standard
cel | ul ar i ay that/can be used to test conpounds disclosed in
this applic8ti i ' [ 00202] Ranps cells are incubated at a
density of &, R i n=@ presence of test conpound for 1 hr at 37
C Cells ' [ ~th 10 jig/nml anti-human | gM
Dab) 2 fa et ysed, and a protein assay
i s perfomnae roy€i nNanounts of each sanple

are subject to SDS-PAGE and western otting with éither

ant i phosphoBt k§ Tyr 223) anti body (Cell Signaling Technol ogy #3531) to assess

Bt k aut ophosphoy i or an agnti-Btk anti body (BD Transducti on Labs

fof total,amounts of Btk in each |lysate. Exanple 7
‘.say/qow 03].A generalized procedure for a standard

cel | ul ar 13wg ' i as¥ay that can be used to test compounds

di scl osefd hi s appticatiomy s apN#l| | owsT00204] B-cells are purified

from splig of 8-16 week ol dH c W usi ng—e 13-cel | isolation kit

(M1 tenyi-Brotech, Cat # 130-090-8 Tesking conygounds are diluted in

0. 25% DMSO and incubated with 2.5 x 105 purified nouse splenic B-cells for

30 min prior to addition of 1014/1-nl1 of an anti-nouse |IgM anti body

(Sout hern Bi ot echnol ogy Associates Cat # 1022-01) in a final volunme of 100

pl. Following 24 hr incubation, 1 jiC 3Hthym dine is added and plates are

i ncubated an additional 36 hr prior to harvest using the manufacturer's

protocol for SPAITII thym di ne uptake assay system (Amersham Bi osci ences #

RPNQ 0130). SPA-bead based fl uorescence

B-Cell ProlPfejatid
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is counted in a mcrobeta counter (\Wallace Triplex 1450, Perkin El mer).
Exanple 8 T Cell Proliferation Assay [00205] A generalized procedure for a
standard T cell proliferation assay that can be used to test conpounds
disclosed in this application is as follows. [00206]T cells are purified
fromspleens of 8-16 week old Balb/c mce using a Pan T cell isolation kit
(MItenyi Biotech, Cat # 130-090-861). Testing conpounds are diluted in
0. 25% DMSO and incubated with 2.5 x 105 purif]j anouse splenic T cells in a
final volunme of 100 Rl in flat clear bottom pl at precoated for 90 min at
37C with 10each of anti-CD3 (131) #553057) aétﬁg i -CD28 (131) #553294)
anti bodies. Fg|low ng 24 hr incubati 1 RGN -thym di ne i s added and
pl at es i ncubatgd an additi onal 361D%?E?$§£*ip harvest using the

N MT7A1 t hym di ne uptake assay system
(Amer sham Bi.ogci encls=X . SPANbead based fluorescence was counted
in a mcrobet a\cou ; iRl ex 1450, Perkin Elner). Exanple 9 CD86

| nhi biti garAss Al i zed procedure for a standard assay for
t he inhi
di scl osdg

y that can be used to test conpounds

this application i \as fol | ows. [ 00208] Tot al nouse spl enocytes
are purifred fromspleens of 8-16 week old Balb/c mce by red bl ood cel

| ysis (131) Pharm ngen #555899). Testing conpounds are diluted to 0.5% DVSO
and incubated with 1.25 x 106\spl enocytes in al vol ume of 2000 in flat
clear bottom plates (Fal con 3586%2) f}' 0 mA 37C. Cells are then
stinmulated wth the additi ge=Qf 1%-af \ (Jackson | nmunoResear ch

115- 006- 020), aqgugycu ted foy=24 hr)=s CO,. Following the 24 hr
i ncubati on, &s a ran A Y
and pellgbe by centri ion at 1200 x g

bottom clear 96-well plates
mn. Cells are prebl ocked by

CD16/ Phar mi ngen #553142), followed by triple staining with
CD19- FI TC (131) Phay m ngen #553785), CD86- PEPharm ngen #553692), and 7AAD
(BlI') Pharm ngen #4[1-68981E). Cells are sorted on a 131) FACSCal i bur and
gated on the ‘ popul ation. The | evels of CD86 surface expression
on the gated S neasured versus test conpound concentration.
Exanpl e 10 SwrVival Assay [00209] The following is a procedure

for a st survival study using an KIT readout to neasure

t he nunber of viabl exg# e N an bf’ﬁs d to test conpounds
disclosed in this applicat'onfmr tHeir gbility t¢ inhibit the survival of
B-ALL cells in culture. Oe e e¢k$nphoblastic | eukem a | i ne

afvan Be
that can be used is SUP—Bleqa hghan ﬁre-B—ceII ALL Iine that is available
fromthe ATCC. [00210] SUP-B15 pre-B-ALL cells are’plated in nultiple
96-wel | mcrotiteryplates in 100 I A of Iscove's nmedia + 20%413S at a
concentration of 5jx 105 cells/m . Test conmpounds are then added with a
final conc. ' O Cells are incubated at 37C with 5% CO for up to
3 days. days|cells are split 1:3 into fresh 96-well plates
ound and allowed to grow up to an additional 3

¢riod, 5@tul of an xrr_ solution (Roche) is added to
one of the replicales9b>e v d absorbgyge readings are taken at 2,
4 and 20 hours follow ng han factureri]ls di'rectlions. The reading taken with
an OD for DVBO only treate c’yj Vi i near range of the assay
(0.5- 1.5) is then taken arld the percentage of viable cells in the conpound
treated wells are nmeasured versus the DMSO only treated cells. Exanple 11
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[ 00211] The conpounds di sclosed in the exanpl es above were tested in the Btk
bi ochem cal assay described herein (Exanple 5) and certain of those
conpounds exhi bited an 150 value |l ess than or equal to 1 mcronolar.
Certain of those compounds exhibited an 1050 val ue | ess than or equal to
100 nM Certain of those conpounds exhibited an 1050 val ue | ess than or
equal to 10 nM [00212] Sone of the conpounds disclosed in the exanpl es
above were te§5ed in the 13-cell proliferation assay (as described in
Exanpl e 7) and™gxhi bited an 1050 value |ess than or equal to 10

m cronol ar. hose coppounds exhibited an | C50 val ue | ess than or
equal to 1 Cert7' Nof those conpounds exhibited an | Cso val ue

| ess than Q0K i n Y=hicg assay. [00213] Certain of those
proliferation and had | C50 val ues greater

; rtayn conpounds di scl osed
herein exfhi bited 1 C50 val ues for inh /gﬂ~<£-cell proliferation that
were at least 3-fold, and in sone instances/5- fald, or even 10-fold
greater than the 1Cso values of those conpounds for inhibition of 13-cel
proliferation. [00215] Sone of the conpounds osed herein were tested in
an assay for inhibition of Bxell activity (§ the conditions described

in Exanple 9), and exhibited C5Q/vahue Veass—than or equal to 10
mcronolar. Certain of thdS& conpournds gxhi\gi ted an 1 C50 val ue | ess than or
equal to 1 micromNar. NNt ai A of those\conpoiinds exhibited an |1 C50 val ue

| ess than or al No—R00 n thi$ ad®y\ [ 00216] Sone of the conpounds

di scl osedOhe€r ei n ret ed in a B-cell |e8kenm a cell survival assay
(under the conditions described in Exanple 10), amnd exhibit an |ICso val ue

| ess than or equal to 10 m cronolar. [00217] Sope of the conpounds discl osed
in disclosed herein exhibi&ed bot h bi ochem cal/ and cel | -based activity. For
exanpl e, sonme of the conpounds di scl gsed herel n~exhi bited an |1 C50 val ue

| ess than or equal to 10 m \ bi ochem cal assay descri bed
herein (Exanple 5) and & °50 g or equal to 10 mcronolar in
at | east one t he MEN - based ays\(ot ker than the 'I'-cell assay)

descri bedOle| ei nNFExanp B8, 7, C Certain of those conmpounds

exhi bited an 0 va | ess than or equalQto 1 mcronolar in the Btk

bi ochem cal assay descri bed herein (Exanple 5)._and an |1 C50 val ue | ess than
or equal to 10 micronolar iy at |east one o cel | -based assays (ot her
than the '|I'-cell assay) de ybed ein ( ples 6, 7, 9 or 10). Certain
of those conpounds exhi hj than or equal to 0.1

m cronol ar and _an | G50 val u Bl to 10 m cronolar in at

| east one of /t he\ cel sed/assays /(other A han the T-cell assay) described
herein (BRaigl esN6; oNHL0) . " [ 00218YW
shown and destcrTbed, ious nodification® and substitutions may be nmade
thereto without departing fromthe spirit and.scope of the invention. For
exanpl e, for cIain1constrthion pur poses, | not intended that the
clainms set forth hereinafteghe co ,
literal |anguage thereof Wi
enbodi nents fromthe s I
is to be undgrsthood

idto the clains. Accordingly, it
e presepft idnvepti dn has been descri bed by way of
i 11 ustratPem and N Mti ons on tiHBSsope of the clainms. [00219] Wt hout
further el aborat'i on, is believed that dde skilled in the art can, using
the preceding description, utilize the present invention to its fullest
extent. The pr€reding preferred specific enbodi nents are, therefore, to be
construed as neRe xl'llu trative, and not limtative of the renai nder of

t he disclosure /n a ; ﬁgéver. [00220]In the foregoing and in the
exanpl es, 8 enpe et forth uncorrected in degrees Cel sius
and, all ' =0y weight, unless otherw se indicated.

[ 00221 ] ' - ss=¢f al INaRpl i cai+ens, patents and

publ i cat{ ited herein andég&J res ﬂing U.S. Provisional

Appl i catin_sérial No. 60/843, fiN\ed/Beptgnber 11, 2006, is incorporated
by reference herein. ’
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[ 00222] The precedi ng exanples can be repeated with simlar success by
substituting the generically or specifically described reactants and/ or
operating conditions of this invention for those used in the preceding
exanpl es. [00223] From the foregoing description, one skilled in the art can
easily ascertain the essential characteristics of this invention and,
W t hout departing fromthe spirit and scope thereof, can nake various
changes and nodifications of the invention fe—-adapt it to various usages
m

and conditions. CLAIMS 1.A conpound chos om conpounds of Formula 1: A
NH and pharmaceutically acceptable salts | vat es, chel at es,

non- coval ent conpl exes, prodrugs, and m xtures\thereof, wherein Ris chosen
fromoptional |y substituted aryl and optiodgll g substituted heteroaryl; R4
is chosen from hydrogen, tionally pst i tulfed Cl-Ca al kyl, optionally
substituted Cl -C4 alkoxy,jaalo, oxY; \R21 and R22 are independently
chosen fr hydr oger~a feria syrstiyut egy Cl - Ca al kyl; RI6 is chosen
from hydrogen, ‘cyang, op ion.IIyl.ubstitutHd cycl oal kyl, and optionally
substituteg\CB 5{?4 e gsen fromoptionally substituted 5-nenbered
het eroaryl, optionally sub titq ed pyridazinyl; optionally substituted
pyrimdinyl; and optionally substituted pyrazinyd; L is chosen from
optionally substityted Co-Caal kyl ene, -0-optionally substituted

CoCaal kyl ene, - dal kyl ene) (S0) -, -(Co-C4al kyl ene) (S02)-; and

- (C0CA4al kyl ens .and Gis chosen from hydrogen, hal o, hydroxy,

al koxy, njtrg fiti o :Vly substituted al kyl, optionally substituted am no,
optional | \_s bam m doyl, optionally substituted

het er ocyet'a , ally subgtituted cycloal kyl, optionally substituted
aryl, and optional | )\ _s#bs]t Ll edNhe aryl . ~OMherein prodrugs are acetate,
formate, and benzoate and atﬁvggfﬁLnnggtional groups (such as al cohol
or ami ne groups) in the coupouhds of: E L2 1; wherein chelate denotes a
chemical entity forned by t co@rdi Mati 0@ of a conpound to a netal ion at
two or nore points; wherein 'non-coval ent conpl ex, denotes a chem cal entity
formed by the interaction of a conpound and anot her nol ecule wherein a

coval ent bond i{ not formed between the conpound and the nol ecule. 2. The

and tri-substituted
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substituents is Cl-C4 al kyl,
5,6, 7, 8-tetrahydro-4H cycl ohept a[ b] t hi ophen-2-yl, nono-, di-, and
tii-substituted 5,6,7,8-tetrahydro-4H cycl ohept a[ b]t hi ophen-2-y1l wherein
the substituents are independently chosen fromCl -Ca al kyl,
6, 7- di hydr o4H-t hi eno[ 3, 2-c] pyran-2-yl1 and benzo[ b] t hi ophen-2-yl, nono-,
di-, and tri-substituted phenyl wherein the substituents are independently
chosen from hydroxy, Cl1-C4 al kyl, sulfonyl, o, Cl-C4 al koxy, and
het eroaryl, phenyl substituted mnth heterocyc | kyl, and 6- C-C4
al kyl -pyridinyl. 3. The conpn-' erein the conpound of Fornul a

P , and 7: A NH R5H 0

ei S -0 F en, hydroxy, Cl-C4 al kyl,

sul fonyl , 2pLQ§?%L H O -Ca al koxy, Cl-Ca alkyl
substitu %) -¥§@L52%te hal o, CI-&% koxy substituted with one or
nor e hal Cl-Ca allcyl substituted with ydroxy, optionally substituted
heterocycloalkyl and optionally substituted Reteroaryl; and X is chosen
fromN and CH Yi, Y2, and Y3 are independent I\ chosen fromN and CH,
provi ded that ,one of Yl Y21 and Y3 is N, _Z1 is\chosen fromO, S, and NRI1O,

R10 i s chosen ronlhydrogen and ti nal4 jubsfituted Cl-C4 al kyl ;
NH HN N N
= N*=N —
\ O

(Formul a 2)

/\

S HNU’N\JN—‘\-’%”

NH
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Z2 is chosen fromO, S, and NR11l; and RI, is chosen from hydrogen and
optionally substituted Cl-C4 alkyl. 4. The conpound according to any one of
claims | to 3 wherein L is a covalent bond or - (C=0), 5. The conpound
according to any one of clainms | to 4 wherein Gis chosen from hydrogen;
cycloal kyl; C-C4 alkyl; -NR7R8 wherein 11.7 and Rs are independently
chosen from hydrogen, optionally substituted cycloal kyl, and optionally

substituted (Cl-C6)al kyl; optionally SUbStW|] ed piperazin-1-yl; optionally

substituted piperidin-Xyl, optionally sulf ted pyrrolidinyl; and Cl-Ca
al koxy substituted w t hpnon pr-enhydr 0x The conpound according to
any one of clains | A e ff S oSyt from nmethyl, trifluoronethyl,
di fl uoronet hyl , net hox A hox di f| uor onmet hoxy, and fluoro. 7.
The conpound agh i ng N\ clayns™~1 to 5 wherein R22 is chosen

from hydr qge¢ nd Hal kyl, R16 Hsl Rpsen from hydrogen and Cl-Ca al kyl,
and R21 is/chosen #rom hydrogen and Cl-C} al kyl. 8. The conpound of claim
3I

D .

3to7 rein R5 is chosen fron1hydrogeﬁ optionally substituted
pi peridinyl, and Cl1-C4 alkyl. 9. The conpound of claiml| wherein the
conpound of Formula 1 is chosen fromthe groyp of

>
Q /7 N\ /'_\N

\
\N
o=<, \>—§ \> S
Nzz=N — S
HN——Qt“j>——NH HN Y
O
NH
N /NHO
=N = =N /N
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HNand 10. A pharmaceutical conposition conprising a conpound of any one of
clains 1 to 9, together with at | east one pharnaceutically acceptable
vehi cl e chosen fromcarriers, adjuvants, and excipients. 11. A conpound of
any one of clainms 1 to 9 or a pharnaceutical conposition of claim10 for
use in the treatnent of a disease responsive to inhibition of Btk activity.
12. A conpound of any one of clainms 1 to 9 or a pharmaceutical conposition
of claim10 for use in the treatnent of cancer, preferably B-cell |ynphom
and | eukem a, autoi rmune di seases, i nflanmmmat di seases, acute

i nfl anmatory reactions, and aIIerglc di sordeys™ 13. A conpound of any one
of clains 1 to 9 or a phar S N on of claim 10 for increasing
sensitivity of cancer ceff fer ag a patient, wherein the
adninist ed unt NefN sai Pt aceutical conposition is
suff|0|en o | se pHpensi tivi tyn { cancer cells to the

chenot her ag /ln a patient underygpi ng chenntherapy 14. A met hod
for |nh|b|t|ng ATP hydrol ysis or inhibiting B—ceII activity, the nethod
conprising contacting cells expressing Btk w/th a conpound of any one of
claims 1 to 9 in an anount sufficient to detlectably decrease the |evel of
ATP hydrolysis in vitro. 15. A nethod for detaefr#i ning the presence of Btk
in a sanple, conprising contacting the sa e with a compound of any one of
clainms 1 to 9 under conditions that per gt ection of Btk activity,
detecting a level of Btk activity in the pl e, and therefrom determ ning
t he prese or ahsemce of Btk in the sapp 16. Use of a conpound of any
one of chai sy NH phar eutprgadd conposition of claim10 in the
nanufactu\u_gﬁ a f/ camey reatyent of a disease responsive to
inhibition of Btk activi ‘

aut oi t nmune di seases, seases, acute inflanmatory reactions
or allergic disorders. a conpound of any one of clainms 1 to 9 or
a pharmaceutical conposition of claim10 in the manufacture of a medi canent
for increasing sensitivity of cancer cells toyhenotherapy in a patient
under goi ng chenot her apy.

o U—‘NH :

d(::)ﬂ**(::)N‘*§i2>*”NPL— : HN
0 HN /
0

7<©w/ ﬁ © % N\)
N N
H
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10.

11.

12.

13.

A pharmaceutical composition comprising a compound of any one of claims 1 to 9,
together with at least one pharmaceutically acceptable vehicle chosen from carriers,

adjuvants, and excipients.

A compound of any one of claims 1 to 9 or a pharmaceutical composition of claim 10

for use in the treatment of a disease responsive to inhibition of Btk activity.

A compound of any one of claims 1 to 9 or a pharmaceutical composition of claim 10
for use in the treatment of cancer, preferably B-cell lymphoma and leukemia,
autoimmune diseases, inflammatory diseases, acute inflammatory reactions, and

allergic disorders.

A compound of any one of claims 1 to 9 or a pharmaceutical composition of claim 10
for increasing sensitivity of cancer cells to chemotherapy in a patient, wherein the
administered amount of said compound or pharmaceutical composition is sufficient to
increase the sensitivity of cancer cells to the chemotherapeutic agent in a patient

undergoing chemotherapy.
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14.

15.

16.

17.

18.

A method for inhibiting ATP hydrolysis or inhibiting B-cell activity, the method
comprising contacting cells expressing Btk with a compound of any one of claims 1 to

9 in an amount sufficient to detectably decrease the level of ATP hydrolysis in vitro.

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 9 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.

Use of a compound of any one of claims 1 to 9 or a pharmaceutical composition of
claim 10 in the manufacture of a medicament for the treatment of a disease responsive

to inhibition of Btk activity.

Use of claim 16 for the treatment of autcimmune diseases, inflammatory diseases,

acute inflammatory reactions or allergic disorders.
Use of a compound of any one of claims 1 to 9 or a pharmaceutical composition of

claim 10 in the manufacture of a medicament for increasing sensitivity of cancer cells

to chemotherapy in a patient undergoing chemotherapy.
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