WO 2009/077334PCT/EP2008/066758 NOVEL IMIDAZOIL2-A]PYRIDINE AND
IMIDAZO[1,2-BIPYRIDAZINE DERIVATIVES The present invention relates to the use of novel
imidazo[1,2-a]pyridine and imidazo[1,2- b]pyridazinc derivatives which inhibit Btk and are useful for the
treatment of ASMHHATAIE and inflammatory diseases caused by aberrant BIEHFAERPA{. The novel
imidazo[1,2-a]pyridine and imidazo[1,2-b]pyridazine derivatives described herein are 5 useful for the
treatment of arthritis. Protein kinases constitute one of the largest families of human enzymes and
regulate many different signaling processes by adding phosphate groups to proteins (Hunter, Cell
1987 50:823-829). Specifically, tyrosine kinases phosphorylate proteins on the phenolic moiety of
tyrosine residues. The tyrosine kinase family includes members that control cell 10 growth, migration,
and differentiatiogcARRRINEKINASE 2CHY iy RIp Pee . NP isated 70 VARG Ingran giseases:
including cancers, autoinamune and InflammatppidiseaRsES Since protein kinases are among the key
regulators of cell signaling they provide a target to modulate cellular function with small molecular
kinase inhibitors and thus make good drug design targets. In addition to treatment of kinase-mediated
disease processes, 15 selective and efficacious inhibitors of kinase activity are also useful for
investigation Theelesignalirgtjproctase soahd idenfificatiomuboihe? edintsitargdtaradahediapeutic
interest. Therg, s doothe ddmnte Lot ieslisRiane.exioledn (s aatinasnss gl autoimmune andor
inflammatory drseasé. Protein-base tﬁerapeuﬂcs’t at deplete B cells such as Rituxan are effective
against autoaintibuyaddvefrinframmiatiorysaiseasedsiisaianp BtsdsiateigarthbrisoiRhbstetter etal.
Annu Rev Meg ¢008 b9 ordERelriaisabipitorsipliie ol Kiaser-tbabaiawaifale in B-cel
activation should be useful therapeutics for Bed_ mediated disease pathology such as autoantibody
productiod. Sksabiirier thederitoenet BleEi@septor (BCR) controls a range of B-cell responses including
proliferation and differentiation into mature antibody producing cells. The 25 BCR is a key regulatory
point for B-cethaaiivibmang ehstiant signdlihg learcdusdiderdgulated Bcetispralifegativn and formation
of pathogenic autoaniibodies that lead to WO 2 I

autoimmune a“ha&%?’?f §ﬁwqr%§?d%l%l%r8§§%§§ uﬁ%%%s%%rgggﬁgz %?;cl{gége%?&%%g%Q%%l-%%%gla?ssociated
kinase that is &Hifr&R-§BXiPrdcickinhadide itserdipsphariiomn BOES AckoPBHCHRas been
shown to b'0%ﬁ%@fg@g&@&%&@%@@é@@@ﬁiﬁ&@%ﬂﬁm&%@ Adsei theraredlicapproach to

block B-cell me disease processes. 5 Btk is a member of the Tec family of tyrosine kinases, and
has been @hogiawthbrigravitieaime gifarertistienrysbreanad kiapprrantab frsturerbsesifdtdvation and

survival (Khar.gta) Irmuine L9983 Sieddiikd neier £ttt tubXie Meda 2000182 §62dsMutation of Btk
in humans leads to the condition X-linked agammaglgbulinefmiﬁ%gMA. reyiewed ira Rotg,en‘tet at New
Eng. .I. Med. D88 BOSBIFAS PR ATARe it RG0! 5 1’52%%“&52. )%fyﬁaf’ﬁecsaé B&tients are
immunocompemisedkand shemiinpairedtmatiatationof B-telise dediéaseshimbhusnoglopatih and
peripheral B-cgll levels, diminished T-cell independentimmune respanses as well as attenuated
calcium mobiléﬁ%gﬁsf%ﬂ(‘t)%ﬁ%sB ﬁdgﬁtﬁﬁﬁﬁé&iéﬁ% Vic é)trﬁi}:ﬂen ora. Fgel‘gp(ér(%ﬁ? %%%%f%ér%une and
inflammat6ry stifessesibsiscdsanhirvid o yaBtlatieficiert ssowsel defakvasigrdenisical marine
models of sySEIEIHRHS ABEbemAIaaN Ak o Filsdedaient mige sbemmatkad arelioration of
disease progression. In dddition, Btk-deficient mice are resistant to Collagen-induced arthritis (Jansson
and Holmdahl Clin. Exp. Immunot 1993 94:459). A selective Btk in@#bgitor has been demonstrated
dose-dependeneEHicEeyS R ARTSE RIS Miodek i SN PP PREIGETRE EHa 3Bl < 58-61). 20
Btk is also exprREsed v-eeltsgtheedhanPbeailibihat inaypbetinvohettietiSeadl prdcesses. For
example, Btk is.expressed.by. mast cells and Btk-deficient bone marrow derived mast cells
demonstrate iﬁ‘b‘ﬁ#@&rgﬁ iGEN hafrce lga?gﬁu?g o%m IWatli% a dt% ié\ffge&ﬁegnsﬁlfcgz) 5 280:40261). This
shows Btkicouldbeatiséfuttictisd Repathologital madevdiled 28 hsEs Budhasiattariybant a§thma. Also
monocytes from X1 patients, jnvihich Btk 25 actiyity s ahsent shaw deaeaseh INE Apha
production folf?ﬁr?ﬁ%%’to’?%h%aa_sﬁgﬁ Hé]r\%oé etal. J Exp Med 197:1603, 2003). Tﬁ%refore TNF alpha
mediated inflaralriatidinteddisirs neadurinamesrsly smualpprbhesarBeiRibitors. Also, Btk has been
reported to play a role in apoptosis (Islam and Smith Immunot Rev. 2000 178:49,) and thus Btk
inhibitors woukideiusefubionthe Beaimentod casth) BreedldymphornaB-aciktepkesaias (Feldhahn et at
1 30 Exp. Med, 2005 201:1837). The present disclosure provides,a compound of formula X WO
20007077334 PE MR BN BEED R e R eo%“ﬁ?on‘l?( Ege%’,c bl I8 CotroRs,
-R1--R3, 2§ 5 WhBrain k2 tizemybrnetdnd &y B-opdlectijty enhebervoysipakyl edrciigptionally

substituted with lower, alkyl, Iy B1ON JRNEL KB AEQ A HEER0 AT QuEXARG AENAIR WES alky;




R2 is -CO), -C(=0)0, -C(=0)NH, -S(=0)2; 0, NR3, or lower alkyl; R3 is H or R4; 10 leis lower alkyl,
Lower alkoxy, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryt alkyl, cycloalkyl, alkyl
cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, alkyl heterocycloalkyl, or heterocycloancyt alkyl, and is
optionally subSHAHEY Wit fower alkyl, hydroxy, lower alkoxy, halo, nitro, an’i‘ﬁﬁ'%’%ﬁ ,‘gﬂﬁger alkyl
sulfonyl, heterocycloalkyl, or halo-lower alkyl; 15 R**3s a group of foimula 1* or IP' Qis pyrrolyl,

cycloalkyl or c&ﬂ@gk%%yém}m,a%}er \nuier Akt Bydioxy, BYgRaxy skl lewer alkoxy; Yis
H, _Rs_Rs;__ R6 or -R5--R6- R7; 20 .126 is -NHC(=0), -NHC(=0)NR5', -(CH2)"C(=0)NR5', -NH, or
wherein n is 0D92-G¢%: aacEset id1459400é SaNGH Didhie PakBss), B RyameBr W ae wiscaR® is lower alkyl,

lower alkenyl, fowesatcymybiasyRavialsbaakiar v, histereansalialhelsioaihetainam alkyl,
cycloalkyl, alkyl %/F%?Oml, cycloalkyl alkyl, 25hcterocyclo alkyl, alkyl heterocycloalkyl , or

lieterocycloall§d B Pt ENBLRGRREP AT th O RE B RGP BiRiEdeHis SR IBOREHDM the

group consisting of lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
amino, amido Bikidotewdeatifithecyanfaonityiafkylsiamyiisads, -4 dRids Samy khoste rodeyt, ydétenlkyl, or

heterocycloall jonal St ' r Ihstit NS isglgrgz ed er] roup
consisting of Igﬁ%ﬁtﬁ%@%ﬁ%ﬁi?I}g{&ﬁ/%%%l%% I%Awe? gjkgog)%tly%%aI§-?owe§f.:st]ﬁ?)g()%{,f I(‘tg%,%nl ro, amino,
0x0, cyano, oraki&lkylsilan\A9 8318 B tidimatiyr conhected 1d/ad aBN) Rétetoayl Myetoaliof Bk in
heterocycloalkyl ing, sugh shat @a%&m{5@%@&%&&5{%&&{&%&@5@%@%@9 AYREM. optionally

substituted with one or more substituents selected from the group consisting of lower alkyl, hydroxy,

halo-lower allciZol Bneoxy Mralol iswer aikbxipchaibd vitks! amimgesed, kgarB0 bR iaiklisilanyl; with
the provis that i« jaarRan RiisdetorPeHaand RiAIs SR dd rerRinyt istiethen Y is not CF3

or H; or a pharmaceutjcally acceptable salt thereof In a first aspect, there is provided a compound of

formula X ()CF4mst iz iaegbyioiinedra Pieell lyvelsriimpgshed T-rell BAcprRAsM: 1Q is aryl,

heteroaryl, cyciaaiiod resaatesesyckialicyheaiitds apiomat, substitatacd with oner alld, hysiroxy, lower
alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl R2 is -C(D), -C(=0)0, -C(=0)N1-1, -5(=0)2; 0,

. NRS3, or low= alkyl: Rgijs ]r% B? %ff [ Ao rn%llgll lower alkoxy, . aryl, arylallcyl,. alkylaryl,
¢
hetcroaryl, alkyl e%roggy, ﬁete?qg})% alﬁﬁ,%%allqu,%ﬁ%/mcf’o I 1&%@%%%&? ﬁ%ﬁ}f

heterocycloalkyR adieyl hebskodgidtouikyioerchierdpse e patopt ckyiuantits dysiofsyistsubdtituted with
lower alkyls hygroxy|OWEE pdxey sl AINA. AR PWELAKMSHenY. Refegocycloalkyl, or
halo-lower alkyl; 12.** is a group of formula I* or II* X-e-Y (fit)

gression. In addition, Btk-deficient mice are resistant to collagen-induced arthritis '

(Jansson and Holmdahl Clin. Exp. Immunol. 1993 94:459). A selective Btk inhibitor has

been demonstrated dose-dependent efficacy in a mouse arthritis model (Pan et al., Chem.

Med Chem. 2007 2:58-61).

20  Btkis also expressed by cells other than B-cells that may be involved in disease processes.
- For example, Btk is expressed by mast cells and Btk-deficient bone marrow derived mast

cells demonstrate impaired antigen induced degranulation (Iwaki e al. J. Biol. Chem.
2005 280:40261). This shows Btk could be useful to treat pathological mast cells
responses such as allergy and asthme. Also monocytes from XA patients, in which Btk

25 activity is absent, show decreased TNF alpha production following stimulation (Horwood
et al. J Exp Med 197:1603, 2003). Therefore TNF alpha mediated inflammation could be
modulated by small molecular Btk inhibitors. Also, Btk has been reported to play a role
in apoptosis (Isiam and Smith Jmmunol. Rev. 2000 178:49,) and thus Btk inhibitors would
be useful for the treatment of certain B-cell lymphomas and leukemias (Feldhahn ef al. J.

30 Exp. Med. 2005 201:1837).

The present disclosure provides a compound of formula X



4a Q is pyrrolyl, cycloalkyl or cycloalkenyl; X is o-hydroxymethyl; Y is H,-R6 or -R5-R6- its is
-NHC(---0), -NHC(=Q)Nle, -(Cli2liC(=0)Nle, -NH, or -(CH,2),C(--0); wherein nis 0, 1, or 2; and R61 is
H, lower alkyl, lower alkoxy, or hydroxy lower alkyl; R6 is lower alkyl, lower aIIcen{}/I lower alk-ynyl,
aryl, arylalky ¥ RGNS Heteroaryl, alkyl hetecroaryl, heteroaryl alkyl, cycfSailE? gwgﬁf%loalicyl,
cycloallcyl alkyl, hetr_rocycloalkyl, alkyl heterocyclodtkyl , or heterocycloallcyl alkyl and is optionally
substituted with one or more substituents hselgcted from the group consisting of lower alkyl, hydroxy,
halo-lower alkyl, lower alkoxy, halo-| e !\i Xy, halo, nitro, amino, amido, amido lower alkyl, cyan, or
trialkylsilanyl; and R7 is aryl, heter(PiaryI chgloalkyl, or heterocycloalkyl, optionally substituted with one
or more substituents selected from the grpup consisting of lower alkyl, hydroxy, halo-lower alkyl, low=
alkoxy, halo-lower allcoxy, halo, nitro, amino, oxo, cyano, or trialkylsilanyl, or is optiori&lly connected to
an aryl, heteroaryl, cycloalkyl, or heterocycloallcyl ring, such that the two rings form a bicyclic fused or
spirocyclic ri {rdtem, optionally substituted with one or more substitueniz selected from the group
consisting of jowesSkybr Rielsgxy, halo-lower alkyl, lower alkoxy, halo-lower allcoxy, halo, nitro, amino,
0X0, cyano, %%;ria ylsilanyl; _o%@l}{lgtt jzcgeuticm:ﬂuhyml@gceptable salt thereof. 4b In one embodiment the
present discldsue provides a Bk inhbitor tdmpouid of formula I: (1) wherein: R is H, -RI, -R-R2-R3,
or -R2-R3 Rwhamyih:heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with lower
alkyl, hydroxy, lower al halg, nitrp.,. ami - vl 15:=C(50); :64=0)0,
-C(=0)NI-1, gfr{ R3 llqsaL%'igcri1 ﬁlzoéylisc g\%@%ﬁ& kgér{y : g?ﬁéﬁ%?’a%%rﬂ%%@%?ﬁ%?@ ‘ﬁ%'geroaryl,
heteroary! alkyl, cyetoulrdyyLabiegdrexs|satieylalsgaiodidpt aikap, Hakroeyadak VRIS Fetiideycloalkyl, or
heterocycloalky! aigydeg_r@)js_ @g'@j@lw@u@ﬁyte_@cutﬂjzlqy\m@&{l,mygrgm,hlower alkoxy, halo, nitro,
amino, cyano, or halo-lower alkyl; X'is H, halo, fower alkyl, hyclroxy, hydroxy lower alkyl, or Lower
alkoxy; Y is HR-R8SRBILRG or -R5-R6-117; R5 is -NHC(=0) or -(CH2)0C(=0); nis 0, 1, or 2; R6 is lower
alkyl, lower alikenyis lgwer atiel Mok anikoary lalkeylalisytatyhibaternartkralikyl, hateraaerbdrgteroaryl alkyl,
cycloalkyl, allcyl cycloalkyl, cycloalkyl alc I,é‘%eéero oglkyl, allcyl hetergcycloalkyl , or
heterocycloallcy! QHis f’sgﬁ'f)’t%'ﬁg@!(% 09 ﬂg’élﬁfé%& é%‘é%‘?%r@’c 2K ¥bstituted with
one or more substititghkstseleatrd frdnvthetgrayplesikgistihg ofidwepttod hydrextyt ddatotiower alkyl,
lower alkoxy, halo:lower alkoxy,. halo,.nitro, amino, cyano, or. trialkylsilanyl ' heteroaryl,
cycloalkyl, or heter%‘gy%l%%?’kyﬁg&%hgf@%ﬁ&ﬁﬂ’t&a V\’/iltlfl?fghgnci)l% rﬁ%érlggl’s%dbvzét%%e tlsl&s%% %éd from the
group consisting ofidtxneryalkialk Hyorbxdp- leater 48wer alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
amino, oxe, Cyang, Q@J&%‘S‘[‘?Qﬁﬂé{ﬂa pr s getionally connected to an aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl ring, such that the two rings form a bicyclic fused or spirocyclic ring system, optionally
substituted with one or more substituents selected from the group 10consisting of lower alkyl, hydroxy,

halo-lower allcyl, lower al%oxi& halo-lower ]

is pyrrolyl, cycloalkyl or cycloalkenyl;

is H, halo, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy;

is H, -R*-R’, -R® or -R*-R°~ R’

is “NHC(=0), “NHC(=0)NR®', «(CH,),C(=0)NR’ , -NH, or ~(CH,),C(=0);
wherein nis 0, 1, or 2; and R” is H, lower alkyl, lower alkoxy, or hydroxy lower
alkyl;

R® s lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl,

=P A

7~

20

alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl,

25 heterocycloalkyl, alkyl heterocycloalkyl, or heterocycloalkyl alkyl and is optionaliy
substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,

amino, amido, amido lower alkyl, cyano, or trialkylsilanyl; and



alkoxy, halo, nitro, amino, oxo, cyano, or trialkylsilanyk or a pharmaceutically acceptable salt thereof In
another embodiment the present disclosure provides a Btk inhibitor compound of formula | wherein: 15
R is H,-RI-RRR3jsorRAhcRBaR1Lisyalys Hydterduisio eyelouikyt, entivatdrosyeitaiiad wifoors sptionally
substituted with Igwer alieyl, BYArQXy: |aWeEAKONH ARG ARIDRLYARR. IRfRRI0-aner alkyl; R2 is
-C(=0), -C(=0)0, -C(=0)1\11-1, or R3'is H or R4; 20 R4 is lowerf alkyl, aryl, arylalkyl, allcylaryl,
heteroaryl, alky! feterogkyl, ksveraBamaiale -t alkpralRployiitalieyneyTe ainanes fi-
heterocycloa”cyl,aﬁ%y,iaﬂﬁg@,repié%aﬁfﬁuﬁ%&ﬁ@a@@xel9@'%@1&%@4}91}%;cb%m Iy substiuted with

0,

lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl; X.and Y are
independently H,FéG:IQF%%VI_’F%%ﬂ_%Et%T;ﬂ&t?@ |EneS fore Eop e 55 o PIRESYRIFGWSr alkyl, lower
alkenyl, lower alkynybnaryhiansiafadhailoyiarylicheirreanthralkyb deteraankdeteroaniadiyhscycloalkyl,
alkyl cycloalkyl, cycloalkyl heterocycloalkyl, alky]-heterocyclgalkyl , or heterogycloalkyl alkyl and is
optionally SOSubs‘iﬂﬁéﬁ%iﬂﬁ?ﬁ’éﬁo"’rﬁfﬁgﬁ é{%%%/h?l%%’ ‘ggfeacq”@éj ?fp ' tfh Od%gﬁfgblﬂgiéiing of lower
alkyl, hydroxy, halfi-doweral kylirtgweinalkoxy dyalo; loweiaitkxianhilo, nitro, amino, cyano, or
trialkylsilanyl; R7 is aryl,.heteroaryl, cycloalkyl, .o[#\gj_e ragycloalkyl.ring fused to an aryl, heteroaryl,
cycloalkyl, o‘r”?%t%’reo%g%:‘l}ggﬁ&ﬁtr%%/,ﬁs%%cﬁoﬁig the oéﬁﬁg% f%nrgnlﬁa bic cﬂ%pﬁlﬁg @8&&/& mellﬁ
2009/077334RE Y HERZA0UB/666758 -6- system and is optionally substituted with one or more
substituents selected from.th ISfi wer alkyl, hydroxy, halo-lower alkyl, lower alkoxy,
halo-lower aﬂf&x@%%a o(,’%rq][lltiréca;,B f%c?#gt@%?%{ g%’?%gtllgylsilanyk and Qis cycloallcyl or cycloalkenyl; 5 or a
pharmaceutically acceptable salt thereof The present disclosure also provides a Btk inhibitor
compound of formula Il wherein: R is H,-RI-R2-R3, or 10 is aryl, heteroaryl, cycloalkyl, or
heterocyc ﬁﬂaﬂ;t CUTRLS %{?olﬁgf@/v%dﬁ §tﬁ%¥5’3uﬁ§ﬁqgg}v@}% [, hydroxy, lower alkoxy, halo, nitro,
amino, cyano, or halo-lower alkyl; R2 is -C(=0), -C(=0)0, -C(0)NH, or R3 is H or R4; R4 is lower alkyl,
aryl, arylalkyl, alkylaryl, heteroary al “—I-ﬁaeteroaryl, heteroaryl alkyl, 15cycloalkyl, alkyl cycloalkyl,
cycloalkyl alkyl, heterocycloalk§l, ally! fieterocycloalkyl, or heterocycloalkyl alkyl, and is optionally
substituted with lower alkyl, hydroxy,Yower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl; X is
H, halo, lower alkyl, hydroxy, hydroxy*fower alkyl, or lower alkoxy; Y is H,-R6 or (Ph-R6-117;: 20 R5 s
-NHC(=0) or nis 0, 1, or 2; R6 is lower alkyl, lower alkenyl, lower allcynyl, aryl, arylalkyl, alkylaryl,
heteroarylgglhheteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl,

' heterocyclgalkgll‘bgékrl h%%@.n?ycloalkyl , or heterocycloalkyl alkyl and is optionally

15 G pask )
R* is H, R, -R-R%R?, -R-R?, or -R%-RY
wherein:

R*  is aryl, heteroaryl, eycloalkyl, or heterocycloaliyl, and is optionally substitated with
lower alkyl, hydroxy, lower afkoxy, halo, nitro, amino, cyano, or halo-lower alkyl;

R} js ~C(=0), ~C(=0)0, ~C(=0NH, ~8(=00); O, NR?, or lower alky};

R® wsHorRY |

R* s lower alkyl, lower alkoxy, aryl, arylalkyl, allkylaryl, heteroaryl, alicyl heteroaryl,
heteroaryl alkyl, eycloalky, allyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, alkyl
beterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower
alkyl, hydroxy, lower alkoxy, balo, nitro, amino, cyane, lower alkyl sulfonyl, hetero-
oycloalkeyl, or halo-lower alkyl; ‘

R** is a group of formula [¥ or II*

ér (I*) X’@Y (II*)



25substituted with one or more substituents selected from the group consisting of lower alkyl, hydroxy,
halo-lower alk-yl, lower alkoxy, halo-lower alkoxy, halo, nitro, amino, cyano, or trialkylsilanyl; 117 is
aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, gptionally substituted with one or more substituents
selected from the group consisting_of lower alkyl, hydroxy, halo-30lower alkyl, lower alkoxy, halo-lower
alkoxy, haldRnitr, . FeM Ak E S SEPIHEGRLS 2009/077334PCT/EP2008/066758 -7- alkylsilanyl, or
is optionallysconpesiediacpneiiyl; heteroaryl, cycloalkyl, or heterocycloalkyl ring, such that the two
rings form a&blcy.cl L?E%OI’_&BI&?%@“E&’I&Q System, optionally substituted with one or more
substituents selec ed from the group consisting of lower alkyl, h droxy, halo-lower allcyl, lower alkoxy,
halo-lower S&lkoiy =Rt 1‘%’6%? ﬁ@ﬂ@ﬁﬁ%lsﬂ' SS/r@WW‘?}R)’éIkyI or

cycloalkenyl; or agmhmmmeuﬂ@ys&naewh&ﬁa&mmm aﬂhyﬁﬂm@nmm@mt the present
disclosure @wde )8 fﬁ%FE@‘l‘ r Rlis aryl,
heteroaryl, ?:%/cloalio% bﬁgt;(lak%)]‘tfyc oa and IS ptlor?#J %%?ut%@%%&%% é%éz %ﬁcygroxy lower
alkoxy, halo, nitrb® gwmﬁﬂﬁiom 23@19@&9@:)@@?3% alb(kbﬂiq-}q R3is H or

R4; 15 R4 is Iowg@ﬂ@k}qwa@d&yﬁ&kﬂkﬁlkﬁﬂaﬁeﬁﬂmﬁmlwlah&ﬁer@ﬁrc)ﬂamﬁbﬁﬂaﬁﬁ)ﬂealkyl
cycloalkyl, alkyl cycloalk I cyclo , kyl loal r heterocycloalkyl
UK ot Bl LElelpae el dgma} Asisoe il

alkyl, and is optiona ysu Strate W|t ower oxy, halo, nitro, amino, cyan();
or halo-lower aﬂ%ﬂ&}@ﬁﬂoﬁmlmﬁ?pmmkh Rﬁce?ravﬁsaﬂi&gy RA1E,6:9R5, muib] @569, or nis 0, 1, or

2; R.6 is lower alkpéi ower yIaIkyI alkylaryl, heteroaryl, alkyl heteroaryl,
heteroaryl alky cyc oavﬁ(ylaﬁc'r cfoa{eé—b RE? cloa?fi I heterocycloalkyl alkyl heterocycloallcyl , or
heterocyciRalkys sl hatwep 25% SRR PUbS RS $%efcted from the
group COﬂSlS“n&&EIawmlsm&éamﬁmemr@%m@mmw@d@mﬂﬁl&oxy, halo, nitro,
amino, cyano, or tria I heter loalkyl, or heteroc Ik |I’I sed to an
aryl, heteroaryl,% %8% W%ﬁ @'Cy oa&wﬁ%%oxgﬁ%ﬁﬁi e PaTingS iNgs’ %’r;r%%é |cy%ff»lrmg
30system and |slambnaﬂwmmm&@t§@5§k%ﬁ@%@eﬁéﬁtﬁw%@§%up
Consistingtof :Ewixﬁgﬁ ey ey HOWYe ?%@ﬁ(@fﬂﬂ ﬁ@dhbwﬂk%aﬁa&%@é?ﬁxﬂpﬁmsamo Ie;mmo
cyano, or trialkylsi an¥ an% gls cloa l}é’\‘ ot c§c oa#( armaceutica able sa
thereof. WO 268878 7I‘—_% -8-'In"cerfa neml%%“r%en’%smfn%rmu [, Q is pyrrolyl.
In certain embaatkyiehygrokfohalotdower %dyWWI@%@ﬂamm%ﬁ{Wm I, Qis

cyclohexenyl. ,,I&C@f,rman&@ﬁﬁ&ma%of formula Il, Q is phenyl and X is o-hydroxymethyl. 5The

present disclosure also prowdes a Btk inhibitor (t:ompound of formula 11
or 5 pharmaceuticall yzccepta




wherein: R is H,-R1--R2-R3,-RI-R3, or Rl is aryl, heteroaryl" cycloallcyl, or heterocycloalkyl, and is
optionally substituted with 10lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower
alkyl; R2 is -C(=0) or R3is H or R4; R4 is lower @ikyl, lower alkoxy, aryl, arylalkyl, alkylaryl, heteroaryl,
alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, | 5 alkyl
heterocyclo,aliyl, orhsteraeyclo,alixl allvlandis,setonaity sibellutacbuith ipwenalkal, hydroxy, -
lower alkoxy, ﬁaefo, nitro, amino, cyano, lower alkyl sulfonyl, heterocycloalk3d, or halo-lower alkyl; X is
H, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy; Y is H, -R5-R6, -R6 or -R5-R6- R7; 20 R5
is -NHC(=0), -NHC(=0)NR5', -(CH2)NallC :'®NRO -(CH2)0C(=0); nis 0, 1, or 2; and R5" is H, lower
alkyl, lower allcoxy, or hydroxy lower afkyly'R6 is lower alkyl, lower alkenyl, lower alitynyl, aryl,
arylalkyl" allcylaryl, heteroaryl, alkyl hetegdaryl, heteroaryl alkyl, cycloallcyl, alkyl cycloalkyl, cycloalkyl
alkyl, 25heterocycloalkyl, alkyl heterocygloalkyl , or heterocycloalkyl alkyl and is optionally substituted
with one or more substituents selected the group consisting of lower alkyl, hydroxy, halo-lower
alkyl, lower alkoxy, halo-lower alkoxy, &0, nitro, amino, cyano, or triallcyLsilanyl; ang)WO
2009/077334PCT/EP2008/066 758 -9- R7 is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, optionally
substituted witkiexafre or more substituents selected from the group consisting of lower alkyl, hydroxy,
halo-lower alkyl, lower glkoxy, Qﬁl%oc\;\{qprauﬁ@xy, halo, nitro, amino, oxo, cyano, or trialkylsilanyl, or is
optionally connected’to an aryl, heteroaryl, cycloalkyl, or heterocycloalkyl ring, such that the two rings
form a bicyclid fuseerpk bgiroeyylicyineelydtembaptonaliy Bubstitdte dptithdiyedrstitaial suthstituents
selected from the,geupiconsisiiag.oiduenliof iyl arvo halgioWeLAlkY. ﬂgwmggv@gmﬁz&-halo-'ower

-alkoxy, halo, nitro, amino,” 0xd, cyano, or trialkylsilanyl;  with the proviso that if R is C(=0)CH3 and X
is H, then Y B notCEEENH-GTH R ph&r@ aﬁiﬂ?ﬁeéptable salt thereof The present disclosure
also providega Bikinpiaitor compound of foiniula IV iyX (W) wherein: R"is -12.2-R3 or -R3; 15 R2 is
-C(=0), -C(0)Q, -C =0)INTH, -S(=0)2, 0, NR3, or lower allcyl; R3 is H or R4; R4 is lower alkyl" lower
alkoxy, aryl, Bryldiralielifskyd He B"‘:gfﬂs %Wﬁété%ﬁ@ﬁ%%&hﬁ%ﬂ%?@%@ﬂ(ﬂ | cycloalkyl,
cygloallcy:jalicilll, Ia%g;gqulgil(giﬂ%y%yajmml tgyg@;r(gi@&g&;lpn@@@%gmwgk{l, and Ili olpticlanallyl/
substituted with 20lower alkyl, roxy, lower xy, halo, pjtro, amino, cyano, lower alkyl sulfonyl,
heterocycloalkyl, B?tﬁ%&féﬂg&ygﬁ}%%fg ﬁﬁﬁwﬁ@é’}’ 3@1’3 &WYW%W?EMMW%T or Iow{ar
alkoxy; is H, -R5-R@yl, R jowi alioNHEKS Q)trd\ B0 NRD', of GHR)RGEAINRS', -N1-1,0r
-(CH2)"C(=0); 25 ni r2; Ry'i ower alkyl, lower alkoxy, or, hydroxy lower alkyl; R6 is lower
a(lkyl, I)owc(er a én;l/‘?,ﬁf[c)?/hvé?’a Vﬁg/@g@#%rﬁgﬁtwﬁg?ﬁ(ﬁﬁﬁeﬁgﬁ&%gfylﬁ%ﬁzyﬁi%éeﬁaroaryl, >rlleteroaryl alkyl,
cycloallcyl, alkyl cisdialRAR yeRatcyRaHR/ - Réterocycloalkyl, alkyl heterocycloalkyl , or
heterocycloaﬂfyl ql%%@{&;%s)gggr(@i%g@@&?tituted with one or more substituents selected from the

group consisting o
n 80, 1or2;

B

R® s lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalicyl, alkylaryl, heteroaryl,
alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkkyl,
heterocycloalkyl, alkyl heterocycloalkyl , or heterocycloalky] alkyl and is optionally



WO 2009/077334PCT/EP2008/066758 -10- lower alkyl, hydroXy, halo-lower alkyl, lower alkoxy,
halo-lower allcoxy, halo, nitro, amino, amido, amido Lower ailcyl. cyano, lower alkyl sulfonyl,or

trialkylsilanylyamesR /15334 yl, heteroaryl, cycloalkyl, or heterocycloalkyl, opiefaibymwbstisgted with one
or more substiments selected from the group consi§§i_ng of lower alkyl, hydroxy, halo-lower alkyl, lower

alkoxy, halo-lower alkoxy, halo, nitro, amino, oxo, cyano, or triallcylsilanyl, or is optionally connected to
an aryl, heteroarylsytlo&kyitbrane terooycloaikyheniy ssleckethab th hevemoringsfestma ddicyclic fused or
spirocyclic ring sysig 'Oﬁfé%? hsiuteebMi png.or mere substituents selected frofp the group
consisting of Iowe?‘%i’%lﬁﬁiiﬂr Xy, Ij}kzj’llo-t}(_)wer alkyt, Towerrz:\?%)xj’ha?o-loweraloali’oxy, halo, nitro,
amino, oxo, cyancaromtriaikyisileniyialsy bihskmageutically acceptable salt thereof. In another

embodiment e Presnlisciesyre pravidasca R iiarsopayns oL omulahereln: R fs

-R2-R3 or -R3; 15 R21s -C(=0), -C(:O)O, -C’(zO N1, R3, or lower alkyl; R3 is H or R4; R4
is lower afkyl, aryl FISASHETItEERIAPICISEEPERIDT, AGN FRASRE P Hetaiord ik akgrosycisdkyl, alkyl
cycloalkyl, cycloaligyalkoy-haterecyioakybiaikler afeteroryeloalkyl -ernetercysiaalievlalkyl, and is

optionally substituted with lower 20alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano,
heterocycloalkyl, dPREfSRsEF KIRPHEAN PRI AR AR ABENDS O AR5 e R P REFS-- R7; R5 is
-NHC(=0) or -(CH2)R60); 1is, Budh eraRiiand @ BrR6 fsrinweiaikyl, Aawesadseoylclawarealkynyl, aryl,

arylallcyl, allcylaryl, heteroaryl, allcyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl
Ayt hotorooycIokYF R HEURCR DSy T et By TS Sy FREE BRAo R Rbattuted
with one tFf more stiastitirends velectdd fropdrthey groogoconsisitiyiglof towko alkyilbyidvaxy, halo-lower

alkyl, lower alkoxy Fﬁal_o-l wer alkoxy, .halo, nitro, 30amin no, .or trialkylsilanyl; and R7 is aryl,
heteroaryl, cycloalﬁy oGP ﬁf’é %r%%%gé{fﬁ?r ‘r’i%"g f é%od c%nL gﬁqg%%ﬁitléroaryl, cycloalkyl, or

heterocycloalkylarimgirsaehiibat thectwablngslftimeatbicyclic ring system and is optionally substituted
with one or more substituents selected from the WO 2009/077334PCT/EP2008/066758 -1 1- group
consisting of loveesthdkydmhydiroxy, fhalp-tewe dathyiioweralkoxyBthaldoiee cattpoxyd lwalemitio Iamino,
cyano, or trialkylsilanyl; or a pharmaceutically acceptable salt thereof. The present disclosure also
provides a Btk inhibitor compound of formula V'S (V) wherein: R" is H or R4; R4 is lower alkyl, aryl,

arylalkyl,gkylgryl,i@ﬁgtgégryglajkﬂmé,tgtq&’tm%etcroaryl alkyl, cycloallcyl, alkyl cycl_oallcyl, cyclo_alkyl
alkyl, heterocygloaliyl, slkyl 10heterogycjogikyl, or hetetecycloaliyl akyl angl s ppiionglly subsiitted
lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, o1 halo-lower alkyl;
R*  is-C(=0), -C(=0)Q, -C(=0)NH, or ~S(=0)s;
R* isHorR:
20 R is lower alkyl, aryl, arvlalkyl, alkylaryl, heteroaryl, aliy! heteroaryl, heteroaryl alkyl,
cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, alkyl
heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower
alkyl, hydroxy, lower alkoxy, halo, nitre, amino, cyano, or halo-lower alkyl;
X and Y are independently H, —RS—Ré, —R® or -R*—R°- R’
25 R’ {5 -NHC(=0) or H(CHy)C(=0);
n 1s0,1,0r2;
R® s lower alkyl, lower alkenyl, lower alicynyl, aryl, arylalky!, alkylaryl, heteroaryl,
alkyl heteroaryl, heteroaryl alkyl, cycloalleyl, alicyl eycloalkyl, cycloalkyl allkeyl,
heterocycloalkyl, alky! beterocycloalkyl, or heterocycloalkyl alkyl and s optionally
30 substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
amino, cyano, or trialkylsilanyl;
R’ is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl ring fused to an aryl, heteroaryl,
cycloalkyl, or heterocycloalky! ring, such that the two rings form a bicyclic ring



alkyl, hydroxy, lower alkoxy, halo, nitro, amino, lower alkyl sulfonyl, cyan), heterocyclo alkyl, or
halo-lower alkyl; X is H, halo, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy; Y is H, -R5-R6,
-R6 or -R5-R§;&%ég’l@gg is -NHC(=0), -NHC(=0)1\111, -(CH2)C(-:O)NH,%@&0§K}&§7§§ and R6 is
lower alkyl., lower alkenyl, tower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryl
alkyl, cycloalkyl, alkyl cycloalkyl, cycloalicyl alkyl, hetérocycloalkyl, alkyl heterocycloalkyl , or

- heterocycloallcyl allgytanddsseptionally RBstihstiuied withooneray st smibstiltenis Seledied from the
group consisting of lower alk I,pégio&(?\é, hgl -lpwer alkrgl,ilo er al o>%/ halo-lpwer alkoxy, halo, nitro,
amino, cyano, or tﬁ%ﬂﬁ%ﬂ%%la R Rﬁf Ve S vt Cyeoal Y}%%?’ga’%ioﬂ /1, optionally
substituted with oneves ribseystbstithienisselectgentspo thaigreiigebnasisting of lower allcyl, hydroxy,
halo- 75lower.alkyl, lower alkoxy, halg-lower alkoxy, halo, nitro, amino, oxo, cyano, or tri- alkylsilanyl,
or is optionall conlﬁ%%e%& @ﬁa%rygﬁﬁjﬁlé%@aryl, cycloalkyl, or heterocycloalkyl ring, such that the two
rings foirnSa bicygiicfusedibradpirseypliv nglsifstent, optionally substituted with one or more
substituents selected from the group consisting of lower alkyl, hydroxy, halo-lower alkyl, lower allcoxy,
halo-lower 30pik@xyschalacRiie ARMIpRVAXS aGy@nchibrdfiadafsianyk M&1a IT -
2009/077334-12-PCT/EP2008/066758 or a pharmaceutically acceptable salt thereof. In another
embodiment the present disclosure proviges a Btk inhibitor compound of formula V wherein: R" is R3;
5 R3is H or R4; R4 is lower alkyl, aryl, ary/lalkyl, alkylaryl, heteroaryl, alkyl hete,roaryl, heteroaryl alkyl,
cycloalkyl, alkyl cycloalkyl, cycloalyl alkyl, heterocycloalkyl, alkyl  heterocycloalkyl, or
heterocycloallcyl alkyl, and is optionally _Nstituted with lower alkyl, hydroxy, lower alkoxy, halo, nitro,
amino, cyano, heterocycloalkyl, or halo- wer alkyl; X and Y are independently H, -R5-R6, -R6 or
-R5-R6-- R7; R5 is -NHC(=0) or -(C ;nis 0, 1, or 2; and le is lower alkyl, low {{flkenyl, lower
alkynyl, aryl, arylalkyl." alkylaryi, hcteroaryl, 15allcyl heteroaryl, heteroaryl alkyl, cycloalkyl, allcyl
cycloalkyl, cyclaalkyl-alkyl, heterocycloallcyl, allcyl heterocycloalkyl , or heterocycloalkyl alkyl and is
optionally substituted with one or.mare substituents selected from the group consisting of lower alkyl,
hydroxy, halofowef Icﬂk“yR I’o%"’r“%lkgxﬁfh‘aﬁof%\iver alkoxy, halo, nitro, amino, cyano, or trialkylsilanyl;
ZOhR.7 isi@n laiv&lll h@t@s@ﬁ[&d&r@xﬁgaﬁdbﬂtﬂ,e&ewdf Q@é@ﬁm@aﬁ&g%m@ﬁwﬁhmm&mﬁhcycloalkyl,
or heterocycloallcy] ring, such that the two rings form a hicyclic ring system opti y
substituted with on{g%?grﬁ%yg%%rﬁﬁﬁiﬁ%%gﬂgggdﬁ%nﬁﬁé6?8’[5’8’(% g?st?ﬁg%ﬁgﬁ’gf &3, hydroxy,
halo-lower alkgf, loweCanxyClalidowe=aksky, ohald(=t:, amino, cyano, or trialkylsilanyl; 25 or a
pharmaceutic;ﬂy aclsﬁ%a{y'e salt thereof. In certain embodiments of the Btk inhibitor compound ofula
I, R is -RI-R2-R3 and I5 heteroaryl. In one variation of the above embodiment, the heteroaryl is
pyridine. In ceRiainsekmodientsybfahdeBidinkiviarlcbrtiount gkiolhvideditylRiZisro@(@)k80 In certain
embodiments of th inhibj pﬁklﬂd I i 4 is heterocycloallcyl. In one
variation g'?the abog\?gl%%nf?k%tcﬁﬁrgygr%%gtﬂhe hefe%%%ﬁ%%l%ﬁé%n%?gﬁgﬁ%%ﬁt%g)ﬁﬁ
2009/077334PCT/Eponog/ebpser heterocycloalicyl alkyl, and is optionally substituted with lower

alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl;

X is H, halo, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy;
Y isH,-R*-R% -R®or -R°*-R*-R’;
20 R®  is -NHC(=0) or {CH,),.C(=0),

n  i80,1,0r2;

R® s lower zlkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl,
alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalky! alkyl,
heterocycloalkyl, alkyl heterocycloalkyl , or heterocycloalky! alicyl and s optionally

25 substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitre,
amino, cyane, or trialkylsilanyl;

R’ s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, optionally substituted with one or
morte substituents selected from the group consisting of lower alkyl, hydroxy, halo-

30 lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro, amino, oxo, cyano, or tri-



-13- In certain embodiments of the Btk inhibitor compound of formula Ill, R2 is -C(=0), 12.3 is Fel and
R4 is heterocycloalkyl. In one variation of the above embodiment, he heterocycloalkyl is morpholine.

In certain emQodi f the Btk inhibitor compound of formula 1V, R' is -R2- is -C(=0). In
9&%%@%’@3‘34 ﬁrzrnﬁz 5%:90?6%%

one variation o a{ ove embodiment, R3 is R4 and R4 is heterocycloalkyl. In certain' émbodiments
of the Bit inhibitor compound of formula Ill, Xis hydr‘oz(ymethyl. In certain embodiments of the Bit

inhibitor compound Rffarmulasis Kisisnetiotneariain Lrakodimentsaf hedhtkinhibitgegompound of
formula IV, X is hydroxymethyl. 10 In certain embodiments of the Btk inhibitor compound of formula 1,

R'is N, Y is -R5-REVEHE RS TR ECHNEF HOREVARSISHLF HEYEHE RS EhB SAFAEYIRE s phenyl. In
one variation of theabaye grohatimentithel phenyhdscsuhstituted wih psthotdh fene warasgn of the

above embodiment, Xis methyl. 15 In another varjation of th ag ve embodiment, X is hydroxymethyl.
In certain embodint&hts &% %X%Vt\f(lir%‘bﬂ[:gl? (C%Orﬁ%oﬁﬁ%%'%]’v%r?ﬁmf ?‘fl‘f‘"f' ‘ﬁgnll-% %HO'ES is -C(O)NH. In
one variation of thelatsoné:dmbdimentoRExis pyrenybritrielglvasiatiomadf the above embodiment, the

phenyl is substituted with,/9213u, 20.In ¢ iigkee odiments of the Btk inhibitor compound of formula
IV, wherein Y i -R%R&ﬁgi%%%?go Rﬁg!ctf%n one€ Variation of the above embodiment, R6 is phenyl. In

one variation of #mdhabevestmbpdisrembiheapibayb’s substituted with p213u. In certain embodiments
of the Btk inhibitor compound of formula IV, X is methyl. WO 2009/077334PCT/EP2008/066758 -14-

in certain embpdimentsabiagBik inhihiencerRURIREFRIR UL 5By dsapmpilylidn.erriain -
embodiments %fe'gg.e:Btk in.hibitor compound of formulla I\./,'Y is-R5--R6 and R5 is -C(O)NH and X is
hydroxymethyl** i certain embodiments of the Btk inhibitor compound of foimula V, Y is -R5--R6 and
R5 5 is -G=0NH. inrpn&andtiph-af the-aBard embodiment, R6 is phenyl. In one variation of the
compound of formEI4: K- B I SR EHBORHENS b e AR HAAGY ROHRBLARo! formuia
V, X is hydroxymethylerlfichpdesentidisa aluney patides-a Bikriahibitar, comgousdeptfoyinula VI: (VI)
optionally subLIUSd Wk TSSay ot b cutir Aoy halo. i, &mino, cyans or halo lower
alkyl; R2 is -CE=0¥s6¥ o€f50)NH; R3 is H or R4; .
15 R islower alkyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryl alkyl,
cycloalkyl, alkyl cycloalkyl, cycloalkeyl alkyl, heterocycloaliyl, alkyl
heterocycloalkyl, or heterocycloalky! alkyl, and is optionally substituted with lower
alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyane, or halo-lower alkyt;
X and Y are independently H, -R>-R°, -R® or -R*-RS- R’
20 R’ is -NHC(=0) or «(CH,).C(=0);
n 180,1,or2;
R® s lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl,
alky! heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyi alkyl,
heterocycloalkyl, aliky! heterocycloalkyl, or heterocycloalkyl alky! and is optionally
25 substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
amino, cyano, or trialkylsilanyl;
R7 s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl ring fused to an aryl, heteroaryl,
cycloalkyl, or heterocycloalicyl ring, such that the two rings form a bicyclic ring
30 systemn and 1s optionally substituted with one or more substituents selected from the
group consisting of lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-
lower alkoxy, halo, nitro, amino, cyano, or tnalkylsilanyl; and
Q 1 cycloalkyl or cycloalkenyl;

or 2 pharmaceutically acceptable salt thereof.



R4 is lower alkyl, lower alkoxy, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryl allcyl,
cycloallcyl., alkyl cycloalkyl cycloalkyl alkyl, heterocycloalkyl, alkyl heterocycloalkyl, or
heterocycloak% |s optionally substituted with lower alkyl, hydrogci%eg(!% cox , halo, nitro,
amino, cyano, oweraky sulfonyl heterocycloalkyl, or halo-lower alkyl; X 'is Swer aik hydroxy,
hydroxy lower alkyl, or lower alkoxy; Y is H, -R5- RG‘S_R6 __Rs-R6-R7;0r25R5 is NHC( 0),
-NHC(=0)NR3; c(SH2)H=ONRE SonofGR)IL1IgF0yRis@, 1, or 2; and WO
2009/077334PCTTEP2008/066758 -15- R5' is H, lower aIkyI lower alkoxy, or hydroxy lower alkyl; R6
is lower aIkyI Iower alkenyl,.lower | 2 l,-ar Ial laryl, heteroaryl, alkyl heteroaryl,
heteroaryl alkﬁ cyc%afﬁ%?dglﬂy %}%%%féd gic@alﬁ% y)f ieterocycloalkyl, alkyl heterocycloalkyl , or
heterocycloalkyl alkyl and is optionally 5substituted with one or more substituents selected from the
group consistiRG@FABWEPaiEICHy GfoRyIHELI WS FamgheiswEr alkoxy, halo-lower alkoxy, halo, nitro,
amino, cyano, or triallcylsilanyl; and R7 is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, optionally
substituted with @reioemerEstlstiifasiseleoled fomythe Qroup cadsisting:oflower alkyl, hydroxy,
halo- 10lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro, amino 0X0, cyano, or tri- alkylsilanyl,
or is optiogalyronnecipai0 Ananyl, el excloaly. L eleoexsia Al ring, such that the two
rings form a blcyc used or splrocy c ring system, optiona y substituted with one or more
substituents selected from the group coni;stlng of lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy,
halo-lower 15alkoxy, halo, nitro, amirp, oxoNcyano, or trialkylsilanyl; or a pharmaceutically acceptable.
salt thereof The present dlsclosureﬂ(urt er firovides the compound of formula | that is selected from the
group consisting of: (6-Phenyl-imidazo[1Z“b]pyridazin-8-y1)-pyridin-2-yl-amine; 20
4-tert-Butyl-N-(2-methyl-3- X

{845-(morpholine-4-carbony1)-pyridin- inolimidazo[1.2-b]pyridazin-6-y1}-phenyl)-benzamide;
4-tert-Butyl-N-{348-(3-isopropyl-ureido)-imidazo[1,2-b]pyridazin-6-y11-2- ethyl-phenyljiipenzamide;
4-tert-Butyl-N- {318-(3-ethy1-ureido)-imidazo[1,2-b]pyridazin-6-y1]-2-methyl-phenyl}- 25benzamide;

- 4-tert-Butyl-NwfRraethy1-3-18-(3-methyl-ureido)-imidazo[1,2-b]pyridazin-6-y1)-phenyll- benzamide;
N-[3-(8- Amlnq{lmlqggp[JRZ bipyﬂdagm @y%}%lmgtmﬁsphenyl] -4-tert-butyl-benzamide; 4-tert-Butyl-N-
{3-[8-(3-tert-butyl-urei do)-imi dazo [1,2- bds ridazin-6-y13-2-methyl- 30phenyl} -benzamide,
4-tert-Butyl- ths (B3 HF{RIPGX- @fﬁ&?ﬁ YhiBb SRRl G ritapiieEyH pubstituted with
methyl-phgnyl)-benzamideydeitoRUtibWr allcoxy, halo, nitro, amino, cyano, or halo-lower alkyl;
{2-methyl-3[8-(thiazol-2- ylam|6_§)é|m|dazo[1 ,2- b]pyr|C|a2|n -6- -y1]- phenyl} -benzamide; WO
2009/077334BCT/EP5608)086 F4821 811 -Methyl-3-(6-phenyl-imidazo[1,2-b]pyridazin-8-y1)-urea; 1-(6-
{342-(1,3-Dihydro-is¢indat's2-y1)-2-oxo-ethyli-phenyl -imidazo[1 ,2- b]pyrldazm -8- y1)-3 -methyl-urea;

?Zt(rar:teil;/tlypl)#e%:fll){giﬁza g(ér;f Em{ @1{1%0“5 %q&ﬁ)dlgr:(heg ‘Qflfl’ § yrllag‘z% Gf}i‘]g%%ﬁé’thyl phenyll

-4-(1-hydroxy1-metieidretiyiplbehzanndikyl.- MMW@MI@B&S@(MWW&@O&&MO
[1.2- b]py azin -6; éﬁ% %&L‘?ﬁ%@%ﬁ@ﬂl &%%&%%oégyl\l a]j( 1§né3 Et ona )}qag s{n ‘m%i wzth

[1,2- b]pyrldazm -6- rnet
lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, lower alkyl sulfonyl,

beterocycloalkyl, or halo-lower alkyl; -

is H, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy;

is H, -R°-R®, -R® or -R*-R°- R7;

is ~NHC(=0), -NHC(=0)NR®', «(CH,),C(=0)NR”", =NH,0r «(CH,),C(=0);

180, 1, or 2; and

wn

20

B o

R¥  is H, lower alkyl, IoWer alkoxy, or hydroxy lower alkyl;
R® s lower alkyl, lower alkenyl, lower alkynyl, aryl, aryvialkyl, alkylaryl, heteroaryl,
alkyl heteroaryl, heteroary! alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl,
25 heterocycloalkyl, allyl heterocycloalkyl, or heterocycloalky! alkyl and is optionally
substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,

amino, cyano, or trialkylsilanyl; and



trifluoro-1-hydroxy-1-trifluoromethyl- ethyp benzamide;
4-(Cyano-dimethyl-methyl)-N-12-methy1-348-(3-methyl-ureido)-imidazo [1,2- b]pyridazin- -6- -y1]-phenyl}

-benzamide; hyl-ureido)-imidazo[1,2-b]pyridazin-6-y1]-2- met
15trifluoro-1- gy%%i%éﬁn%%hyl -ethyl)-benzamide; N- {3-[8-(3-Ethyl-ureido)- m[ﬁ?ﬁa Wncers

[1,2-b]pyridazin-6-y1]-2-methyl-phenyl -442,2,2- trifldoro-1-hydroxy-1-methyl-ethyl)-benzamide; N-
12-Methy1-3 #3 -rmethyl-saisioytimidnzoll Zbliewr szl Bb@dm&lly%tﬁf@ﬂ@@éﬁbﬁﬂiaﬂéidﬁ 20

4-Dimethylamino-N- {2-methyl-3-18-(3-methyl ido)-imidazg [1, ri

-benzamide; 4-(Cy3fit- 3%@%?%%%%0@5%6650&3%%@ ?%%Rig% (Ezgh:]' y1] -2-
~ methyl-phenyl} -belpaamitlel; lovk( 1htdyslyr thrlomttheﬁ’gb)H&iN-mtm amino, oxo, cyano or tri—
{2-methy1-348-(3 I -ure |do -imidazq [1,2- 2 r|da2| -yl yl

(2-Methyl-348-(3- e aﬂr%fa%) et 8%’% pyrl a‘z’ﬁf‘%1 %JIB ?“EP%@‘}% Bk
fluoro-I-hygiroxy-|-trifitiostirmieting|- mﬁyt)kd:aemamdegﬁﬁemshtoxyhafmmneaj:mjmﬂ)xyﬁmgacid

t2-methyl-348-(3- me ur dazi
{2-Methyl-348-(3- me Eéé?’ r%%g% ﬁégazoﬁ%ﬁgﬁl z?z%n ?1eny%l ﬁgﬁg%'\lré}%g |dlé)
4-Isobutoxy-N- {2- mmyEQAB%M@MW@M-h@QZb[&@%%hM|ﬂ®?§ﬂ]—bﬁéﬁ9ﬂd benzamid e;

N-(3- {843-(3- Dlm%tﬁxkexm B Q[%ygl.)nﬂlr@lg,gg(l@g;% 6-yll -2-rnethy1- 35phenyl)-4-(l
-hydroxy-1-methyl-ethyl)-benzamide; WO 2009/07 7334P§J‘?MEI§‘%§08/066758 17- N-(3-

{843-(3-DimehijfaiBosiopiEs i ive(Rimidazatd X B)bYribanin6 3 CEs or H;

-2- methyh@e%y]a)pﬁa(%,gcglg[éﬂﬂgr&&Mgcgggytgeggg@oromethyl ethyl)-benzamide;
3-tert-Butoxy-azetidine-1-carboxylic acid (3- {843-(2-cyano-ethyl)-ureidoFimidazo [1,2-

Plpyridazin-6-yehi G HIRARERHIATIOAL 3 RSt aagalitieraaibarylic acid {3
-[8-(3-ethyl-ureido)-irnidazo ,2- blpyridazin-6-y11-2- methyl phenyll-amide; N-(3- |
843-(3-Dimethylamino -propyl)-ureidokimi dazo
[1,2-1)]pyridazin-6-y1)-2-methylpheny1)-4-(2, 2'5§"|fluoro I-hydro xy-1 -methyl-ethyl)-benzamide;
4-Dimethylamino -N-(3 - {843 -(3 dlmgt%?ar Ind-propyl)-ureidokimidazo [1,2-
10b]pyridazin-6-y11-2-methyl-phenyT)~benza

{2-methy1-3-[8-(3-methyl-urei do)-imi dazo | yridazin-6-y1]-pheny11 -amide;
4-Cyclopropyl-N-12-hydroxymethy1-348-(3- |- ure|do) -imidazo[1.2-b]pyridazin-6- :
ylkphenyl1l-benzamide; 15 4-Cyclopropyl-N- 1348’ -(3-ethyl-ureido)-irnidazo (V)

[1,2- b]pyrlda2| Xml 2-hydro xymethylphenyl} -benzamide; 4-Cyclopropyl-N- {2-hydro
xymethy1-348- (%epropyl -ureido)-imidazo [1,2-lijpyridazin-6- ylkphenyll -benzamide  4-Cyclopropyl-N-
{2-hydro xyméiﬁyll%é}R (—Eelsmb@tyl -ure do )-imidazo [1,2-b]pyridazin-6- 20ylphenyl}-benzamide;
4-CycloprapylyN-12:h [8 So?igﬂro L-yte iclazo.1, yridazin6-y11-phenyl}
-benzamlg 4ﬁéy(ﬁopropyl “N- (gh?éc?’rgoicy{me hy1- 3%8 Pg (?h)()?rjg:lglﬁe 4- c%nr%l(?nyl) -pyridin-2-
ylamino]-imidd¥o[1:2hfsyRidazin-6-y1) -phenyl)-benzamide: 25 4-Cyclopropyl-N-

{2-hydroxymetiy 1-3@:fspxmzol-Iwanminedsimidazefisblpidazintaptdapnemyl teensamide
4-Cyclopropyl-N- {2-hydro xymethy1-3-[8 81 methyl-1H- pyrazo [-3- Ylamlno) imidazo [1,2-
b]pyridazin-6-y1] - PREEn Rl alage kv herjralbatopiiagly! alkyl, heterocycloa

1348'(4,6‘dimethy|aiﬂ§5ﬂ¢iél‘a¥o}é§%ﬂﬂﬂ]l®l;'w@a&%&rﬁoﬁlﬁwlﬁﬂ?maﬁdﬁlbpﬁ@&ﬂyﬁﬁﬁmeﬁhwhphenw
-benzamide. The presen losure further provi the, compound of for ula IL}WE d from
[6-(1-Meth1- 1H- &WSF &‘91% 22017 gﬁ?r‘féia 2eH%-B n%fz‘ﬁa e *ahd EvEthy1-346-0 -
methy1-1H-pyrrol-Znticiminaio]lo2HalpysetazilicBhy 11-urea.

X is H, bhalo, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy;

Y isH, -R-RS -R°or -R>-R*-R’;

R’ is -NHC(=0), -NHC(=0)NR”, ~(CH),C(=0)NR>', -NH,or «CH;),C(=0);
25 n  180,1,0r2;

e; 3-Benzylo xy-azetidine-l-carboxylic acid

R” i H, lower alkyl, lower alkoxy, or hydroxy lchr alkyl;

R® s lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl,
alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalky! alkyl,
heterocycioalkyl, alkyl beterocycloalkyl , or heterocycloalky! alkyl and is optionally

30 substituted with one or more substituents selected from the group consisting of



WO 2009/077334PCT/EP20081066758 - 18- The present disclosure further provides the compound of
formula Il that is (6-Cyclohexyl-imidazo[ | ,2-b]pyridazin-8-34)-pyridin-2-yl-amine. The present
disclosure further, provides the compound of ormula Il that is -
2 PCT/EP2008/066758
(6-Cyc|ohex-l-en)(/ﬁlj(lrmel{dazo[l,2-b]pyridazin-8-y1)-pyriain-2-y|-am_ine, 5 The preser?it gfsélogure further
provides the compound of formula Il that is selected from the group consisting of :
N43-(8-Amino-imidazef kR va] pytidia: Gxylby@waeilyltphenry i derhuidybhenzamigehalo, nitro,

4-tert-Butyl-N42-methy1-3-(8-propionylamino-imidazo[1,2-a]pyridin-6-y1)-phenyll- benzamide; 10

- tort BUGN-(3- TR GO B FoEH et R SHARAARE: FAa A Yicin-6-y1)
-2-methyl-phahy|)-benghhitce i (By(BdiRy{((R) Bbrainokmelird bdiond!ky &) ptyritaidirtideyt @mino
J-imidazo [1,2-ab yridin6-yll -2-methyl-phenyl)-4-tert-butyl-benzamide; 4-tert-But -ISI- i
J308-(6-fluoro-pyr e S e T S T a8 s and
4-t_er'F-But.)5I-_N-(3-{89f(®8 ,ﬂs)gzo@gsadkazarbkkydm@rzéﬂqhepthﬂ%})ﬂpwmﬁdmquxo, Cyamo, or -
ylaminol-imidazo(1,g-lpyrdinp:yds3-etovt-ahenyd) ez amide,. i presen disclnsiye further

provides the compouhd of formula IV selected from the grotp consisting o
6-(6-Phenyl-imidazofioaybyinaisehyieanibolwe cowsidoseid sbytlssteed or spirocyclic ring
(6-Phenyl-imidazofL2-alpyiginsBahlidinedey samingnddosahelin:dy 46-(Erphenykinigazo
[1,2-a]pyr|d|n-8-ylam|np)-_pyr|d|n-’g-ylkmethanone;

4-tert-Butyl-N-(2-nfEmyH S S48 o FERGIMEIR 2a Ao R Y. By By AT i P8 2 2-a] pyridin-6-y
-phenyl)-bgnzamidgk @b Antes-Bty | Nitd; Beth=ao, or trialkyisilanyl;
{8[5-(4-methyl-piperazine-1-carbonyl)-pyridin-2-vlamino]-

~ imidazo[1,2-afpyr RAABAHERERYTIE A ercot.
2-(3-{8{5-(Morpholine-4-carbonyl)-pyridin-2-ylaminol-imidazo[1,2-a]pyridin-6-y1}-

pheny1)-N-(5 18, seaifeicrabadiyars Br 2iethJisplente Jayiteas S maLiRr ReBneusteh sV
(8[5-(morpholigg=iigarbonyl.)-pyridin-2-ylaminokimidazo[1,2- 30a]pyridin-6-y1} -phenyl)-acetamide;
: 1-(4-Methoxy-piperjdin-zl-yl)-z-@- (8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino)-
imidazo[1,2-afpyridi=B-yj-pheRyi)-ethanone; WO 2009/077334PCT/EP2008/066758 -19-

N-(4-Fluogs-phenyi)-2-(34845-(momhaling;fearbgnyd); ryridies 25 lamt: ifgidazo [1,2-a]
pyridi_n-6-y11-phenyl -gceiami%Qg?Nﬂ-(%ﬁgﬁ?oxy-phg}nyl)-1-methy1-et¢1y1]’-2-(3-

7

(845-(morphofine-43¢afidhy1)-pyridin-2- ylaminokimidazo [1,2-a]pyridin-6-y1} -pheny1)-acetamide; 5
h—(4-F|ulor0 'pﬁlén§91§ﬁ&ﬁm%¥h] 1\ £8ﬁ5ﬁ<(mqgmls}mlliﬁgi4e@% Bamyai heteroaryl, heteroaryl alkyl,
idin-2-ylaminolimidazol[1,2- ridin-6-y1) -phenyl)-ureq; ' ,

(5.t (Morpho T B R Ryl S A G RS S A i
phenyl)-143-(2,2, 2ritiftoordekinifluarhmeshytiethion\giadeticlind ofkethiinanest Ryeolidindsivearboxylic
acid (2-mgthyl-3- {8:]5:(morpholine-4-carbony1)-pyridin-2-. 10ylaming] -imidazol1,2-a]pyridin-6-yll
ey Bide: 4 bAoA i e LR ety (S R ER T M
carbony1)-pyridin-Zeytemailipkimidazo [1,2-a]pyridin-6-y4 -phenyl)-amide; :

142-(4-Metho§¥%ggpxg9- a,%%ﬂ’?)ékﬁyﬁ}lﬁ-(ﬁmﬁh k—@ﬁgﬁfs}_;(ﬁﬂorpholine-4-carbony0-
-a p

pyridin-2-ylaminokimidazol1, yridin-6-yll -phenyl)-urea; 15 AZetidine-1-carboxylic acid (2-methyl-3-
{815-(morphoRie-4scarbsiy D) pyrithirio.C5@aminokimidazo[1,2-a]pyridin-6-y1} -phenyl)-amide;
1-Isopropyl-Bﬁ(Z-mg@x}@-ﬁ?é@(morpholine-4-carbony1_)-pyridin-2-y1amino|-
25 RS is lower alkyl, lower alkenyl, lower alikynyl, aryl, arylalkyl, alkylaryl, heteroaryl,
alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl,
heterocycloalkyl, alkyl heterocycloalkyl, or heterocycloallcyl alkyl and is optionally
substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
30 amino, cyano, or trialkylsilanyl; and
R’ is aryl, heteroaryl, cyclozlkyl, or heterocycloalkyl ring fused to an aryl, heteroaryl,
cycloalkyl, or heterocycioalkyl ring, such that the two rings form a bicyclic ring

systern and 1s optionally substituted with one or more substituents selected from the -



imidazo[1,2-a]pyridin-6-ylirphenyl)-urea; 1-Isobuty1-3-(2-methy1-3-
{845-(morpholine-4-carbony1)-pyridin-2-ylaminok 20imidazo[1,2-a]pyridin-6- y'II -phenyl)-urea;
1-sec-Butyl )ﬁ. {845-(morpholine-4-carbonyl)-pyridin-2-ylamin kgzh ]pyridin-6-yli
-phenyl)- ureiv@ éﬂ % 4ét?o 2H-pyridine-1-carboxylic_acid (2-methyl-3- (8459 ?mor %5%)éz];e6%4gcarbonyl)
pyridin-2-ylaminoFimidazo[1,2-a]pyridin-6-yll - phenybl-amlde 25 Morpholine-4-carboxylic acid
(2-methyl-3- (845-gmesp E&iﬁ@nﬁ@aﬁb@wﬂwwm@y@mm@wwmﬁa&w@nreﬁoyl)
-phenyl)-amide; 1- &?V Dimet -(2- meth¥1 -3- {845 ( rpholine-4-carbony1)-pyridin-2-
ylaminokimidazo[1,2*&] gy ditr-6° r QredP b)-3-(2-methyl-3- {8-[5-(morpholi
ne-4-carbony&bwhuiuﬁazcy{am{mlsﬁpmbﬂdazﬁ) ﬂ%ﬁpyrldln 6 y1 -phenyl)-urea; _
1-(2-Methoxy-1-methyl-ethyl)-3-(2-methyl-3-1845-(morpholine-4-carbony1)-pyridin-2-
ylaminokimidaze[:2-alryEtditnés wish Wbeayd)awaan Nblitor compound of formula V
sobuty1-2-(3-1.845-(morpholine-4-carbonyl)-pyridin-2-ylaminokimidazo [1,2- a]
pyridin-6-y11-phenyl)-acetamide WO 2009/017334PCT/EP2008/066758 -20-
1-Cyclopropy1-3-(2-methyl-3- {845- (morpl,:]oll carbonyl)-pyridin-2-ylamino]-
imidazo[1,2-a]pyridin-6-y11- phenyl?—ﬁr@&l ethyl-3-(2-methyl-3-
{845-(morpholine-4-carbony1)-pyridin-2- yIam' d- imidazo[1,2-a]pyridin-6-yll -phenyl)-urea; 5
N-Furan-2-ylmethy1-2-(3- {845-(rnorpholine- bony1)-pyridin-2-ylaminoi- imidazo[1,2-a]pyridin-6-yll
-phenyl)-acetamide; N-Cyclopropyl1-2-(3- {8 orpholinc-4-carbonyl)-pyridin-2-ylaminol-imidazo[1,2-
cdpyridin-8-yll -phenyl)-acetamide; N-Isopropy1-2%(3- {8[5-(morpholine-4-carbonyl)-pyidin-2-ylaminol-
idazo [1,2- 10a]pyridin-6-y1f -phenyl)-acetamide; 1-(4-Methyl-piperidin-1-y1)-2-(3- {845 -(morpho
line-4-carbony)?3y¥idin-2-ylaminol- imidazo[1,2-a]pyridin-6-yll -phenyl)-ethanone;
N,N-Diethy1-2(4-18#5{mbrpholine-4-carbony1)- pyridin -2-ylaminokimidazo [1,2- a]pyridin-6-yl|
-phenyl)-acetarnide; 15 N- Bu yI -2-( 3% oI|ne 4-ca % g inok dazo [1,2-
-phenyl)-acet mcf@ IQLW@ %ﬁ%’% ‘%ﬁﬁlﬁoﬁ ﬁ( “'E%m(%éi’sa([#ﬁ?g% Fﬁ‘i@ E %?ﬁﬁgﬁuﬁi}ndm 2-
ylaminokim|dazo[1c;aedx}p§k1yﬂ|au@ydg&{phkyybyﬁma{}dmﬁ{ﬁ (@idD4pe(ddvrphelkse-4-carbonyl)-pyri
din- 2yla jnokimida, d| 6 ) mor. ho in-4-

1-(2- Cyarr% -ethyl)- % il %%P%% [§4 -4-¢ ilEbony )- f/?fl ]r¥’2% arﬁuﬁ%g-’m th lower
imidazo[1,2-a]pyridits6- jaﬂrqghey;y@um@&oxy, ha,lo n1tr0 amino, lower alkyl sulfonyl, cyano,

heterocycloalkyl, or halo-lower alkyl;

X s H, halo, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy;
Y s H -R-RS, -R°or -R*-R°-R’;
15 R® is —NHC(=0), -NHC(=0)NH, ~(CH),C(=O)NH, or ~(CH.),C(=0);
n  is0, 1, 0r2; and |
1s lower alicyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkyiaryl, heteroaryl,
alkyl heteroaryl, heteroaryl alicyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl,
heterocycloalkyl, alkyl heterocycioalkyi , ot heterocycloalkyl alkyl and is optionally
20 substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
amino, cyano, or trialkylsilanyl, and
R”  isaryl, heteroéryl, cycioalkyl, or heterocycloalkyl, optionally substituted with one or
more substituents selected from the group consisting of lower alkyl, hydroxy, halo-
25 lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro, amino, oxo, cvano, or tri-
alkylsilanyl, or is optionally connected to an aryl, heteroaryl, cycioalkyl, or hetero-
cycloalky! ring, such that the two rmgs form a bicyclic fused or spirocyclic ring
systern, optionally substituted with one or more substituents selected from the group
consisting of lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower

30 alkoxy, halo, nitro, amine, cxo, cyano, or trialkyisilanyl;



1-(2-Cyano-ethyl)-1-ethy1-3-(2-methyl-3- {815-(morpholine-4-carbony1l)-pyridin-2- __
ylaminokimidazo[1,2-a]pyridin-6-yll -phenyl)-urea; 25 1-Benzyl-1-(2-cyano-ethyl)-3-(2-methyl-3-
t815-(morphajigenfiwaraanyl)-pyridin-2- ylaminokimjgazo-phenyl)-urea; perppasesincsiss
2,5-Dimethy1-2,5-dihydro-pyrrole-1 -carboxylic acid (2-methyl-3- {845-(morpho line-4-
carbony1)-pyfdinrRaeeiaoratiidass jablk aapykennb-y1}-phenyl)-amidc;
1-Cyclohexy1-3-(2-methy1-3- {845-(morpho lin e-4-carbonyl)-pyridin-2-ylaminok

30imidazo[1, Zxajnytidinetihot)rphietyl pares; dsMetinylpipadiciadik dartbaxy ltoapief@ ohéthyild vV
t845-(morpholjne-4-carbonyl)- pyridin-2-ylaminokimidazo[1,2-cdpyridin-6-yll -phenyl)-amide;
Azepane-l-carboxylhc acid (2-methyl-3- {845-(morpholine-4-carbonyl)-pyridin-2-
ylaminokimidazo[1;2rE]pyridin-6-yll -phenyl)-amide; WO 2009/077334PCT/EP2008/066758 -21-
1-(2-Met 1-%3 {Silsgg(mq{pholine-4-carbonyO-pyridin-Z-yIami_nopimidazo [1,2-a]p idin6-y1}
-phenyl)-3-(tetrahydro-pyran-4-y1)-urea; 2-Ethyl-piperidine-1-carboxylic acid (2-methy1-3-
{845-(morphoRie-#-arboriiyg)-pyicindajiainiokimitlarofio2-cmikidihebeyib-ph eyt aayhide; 5
3,5-Dimethyl-piperidine; .1-carmoxylj id.(2- |-3-{815-(morpholine-4-carbony1)-
pyridin-2-ylaminok|%§1 ﬁ%%ﬁ%%}%g r.gé%i@gﬁ%ﬁ%%saarﬁ %%é{;fg%?%aé?tlﬂ’yq%g&%holine-4-ca_rboxy|ic
acid (2-methyl-3- f848romotptibiheubermoersiagikyl alkyl, and is optionally substituted with lower

pyridin -2 ylaminokifniegoktoZ AIYIALIE KL L v AIRIHC e, (RIMGHME R ER PO
line-4-carbonyl)-pyridin-2-ylaminokimidazo -
[1,2-c]pyrAflin106-yIREREHyIY-4-(3-methyl-oxetan-3-y1)-benzamide; N-(2-Methyl-3-
{845-(morphoingadycathamydnaysiging2-yragfingiinidazoRs_ 7,
[1,2-a]pyridin6-y1l-pheny1)-4-(3-methyl-oxetan-3-y1)-benzamide; 4-Methyl-piperazine-1-carboxylic
acid (2-methyF3- {845 ?ﬁbﬁhéﬁ%&‘r@@ﬁ@)}-
pyridin-2-ylaminokimidazed b, 2-adpyridin-6-y1l-phenyl)-amide; 15
1-(2-Dirnethylamino-ethyl)-1-methy1-3-(2-methy1-3-{845-(mqrphalipe-4-carbony1)-

A QY S L R R SN Y
142-(3H-Irpidazol-4dy}) rethyd b3 Ranredhy 184 os(cheiphy dike! 4-easbiany Qyysididn-2kylaminokimidazo
[1,2-alpyridin-6-y1) -phenyl)-urea; 20 d-Methyl-{1,4] diazepane-I-carhoxylic acid (2-methy1-3-
(845-(morpho line- '?é%a{?ﬁ%xr%%fygy%%?’rwy ggﬁ%%?ﬁ#?dé)zro ﬁef%‘f’e’fp%/%%r{?é%y I%%c}]gr%ﬂ?-%ﬁril e;
4-Ethyl-piperazine-seirbsdytittiacig (2-methykigtituents selected from the group consisting of
{845-(morpholine-4- -pyridin2-ylaminokimi yrdin-6-y11-phenyl)-amide;
4-Pyrrolidin-1-y|-p%{}e%%%%%%§a9r%%%$%%%@?2%%%%%% éE%S rﬁg%%hg%ﬁlé%—bx}x 16, 2,
25carbonyl)-pyridirt2ia st Hnidaisiiiznaipyridin-6-y1l-phenyl)-amide;

4-Dimethylgargamaylmetbly hpipgy: Lﬂa?ér&ﬂwgwl&@%qﬂm%f%% AR4Frd ol
line-4-carbonyl)-pyridin-2-ylamino |- imidazo [1,2-alpyridin-6-y1 -Phenyl)- amide,
-4-(4-Ch|oro-benzy|§’-€6?ﬁ‘é"1%’iiﬁ@gll- BoRyIReEd@rtkmying. faaisi shphidiriaga form a

30carbonyl)-pyridirszydaeningkivsielazabl ;i viayidin Sidlinabe Myt amide nkn2sietiyirds
{845-(morpho|ine-4-ﬁarbo y1)-pyridin-2-ylaminok

e S |
6-y1l-phenyl)-3-(1EEBYFAZOP S H rER: P&ﬁﬁlﬁ%%%g%éﬁg%%p%gﬁ%w-a&{-ﬂa}‘b%%lic acid

(2-methyl-3- {845- ¢iroxrphintineetvenstiony] iy itire 2ayhiijrekim]dazeflk2ralpyidin-6-y1|
-phenyl)- ?amégg' WO 20&?&%7?&%%% éEP 08/%367541 -22-
NAS)-1- ydroxyn;ne%%cf-me? I-prt‘i%y “343- 3-‘(morpholine-4-carbony1)-p din-

In certain embodiments of the Btk inhibitor compound of formula 1L, R is ~R'-R%-R? and

R! is heteroaryl.
In one variation of'the above embodiment, the hetercaryl is pyridine.
In certain embodiments of the Btk inhibitor compound of formula I11, R? is —C(=0).

30 In certain embodiments of the Btk inhibitor compound of formula 1T, R is R* and R is
heterocycloalicyl.

in one variation of the above embodiment, the heterocycioalkyl is morpholine.



2-ylamino]- imidazo [1,2-cdpyridin-6-y1 -phenyl)-acetarnide; N-((S )-2-Hydroxy-1-methyl-ethyl)-2-(3-
{845 -(morp ho line-4-carbonyl)-p yridin-2- ylamino pimidazo [1,2-a]pyridin-6-y1) -phenyl)-acetamide;
5 1-(1,4-Dioxa-8-aza-spiro [4.5] dec-8-y1)-2-(3- {815-(morpholine-4-carbonyl)-pyridin-2-
ylaminokimid¥2a{42#2¢#p¢ridin-6-34) -phenyl)-ethanone; N-((S)-2-Hydroxﬁ%?éﬂeﬁﬂgﬁ'ﬂ@?s
{845-(morpholine-4-carbony1)-pyridin-2-ylaminol- ifidazo[1,2-c]pyridin-6-yll -phenyl)-acetamide:
N-(2,3 -D'hy%Oa%ag%ﬂaa%a(éﬁté%ﬁﬁ@maﬁ@%%g@eﬂa%}fwﬁ-ﬁwmn_ =0), R is
10|m|dazo[1,2;¥a]p rlgl_n-G-yII -phenyl)-acetamide; N-((R)-2-Hydroxy-1-methyl-ethyl)-2-(3-
{845-(morphdi Re apdsRiayasie i ylaminokimidazo[1,2-a]pyridin-6-yll -phenyl)-acetamide;
1-(4-Hydroxy-piperidin-1-y1)-2-(3- {845-(morpholine-4-carbony1l)-pyridin-2-ylamino]-
imidazo[1,2-ajpyitcharkiih-phidnieethanbodmbbt NN Bisr(2slayibxy e thytplidvlide.
{8[5-(morpholine-4-carbonyl)-pyridin-2-ylamino imidazo[1,2-c]pyridin-6-yll -phenyl)-acetamide;
1-(3-Hydr0xy1-£) %ﬁd@%ﬁ&ﬁ%&)ﬁ%’rﬁ'ofﬁhe Btk inhibitor compound of formula IV, R’ is —R%-R* and
{845-(morpholjne-4-carbony1)-pyridin-2-ylaminolimidazo[1,2-c]pyridin-6-yll-pheny1)-ethanone;
N-(2-HydfoxyR1 1 -difimEthyl-ethyl)-2-(3- {8-[5-(morpho line-4-carbony1)-pyridin-2-
20ylamino]-imidazo[1,2-a]pyridin-6-yll -phenyl)-acetamide; 1-(3-Hydroxy-pyrrolidin-1-y1)-2-(3-
{845-(morphdfinet-eastionyt}hpyidive 2rybadiinelt, R* infidand[R 'AsdipyridiyeBalityl-pheny1)-ethanone;
N-(4,4-Dimethyl-pent-2-yny1)-2-(3- {8[5-(morpholine-4-carbonyl)-pyr d n-2-yla

imidazo[1,2-GeRyridin Haull aRhany 3 -Besiamiitsicr dokifdugd drdsenyid Mmesny Bl 3ntdamethy1-3-
{845-(morpholine-4-carbonyl)-pyridin- 2-ylaminokimidazo[1,2-a]pyridin-6-yll -phenyl)-urea;

14(S)-2-Hydroxy-propy1)-3-(2-methyl-3- {845-(morpholine-4-carbonyl)-pyridin-2-, ylaminokimidazo
[1,2-a]pyridinf%-%#?‘H{%ﬂ{}?)c-1 S%Esf%’-‘?@ r&%—iﬁﬂfﬁ%ﬁg‘t}ﬁiﬂﬁeiﬁﬁg !ﬁfe%‘ﬂlﬁlfﬁgt%&&(morphol
e-4-carbony1)-pyridin- 302-ylaminokimidazo[1,2-a]pyridin-6- 1% -phenyl)-urea;

1-((S)-1-Hydrexsaiteithgrnbpdiveshil afrdis Rtk antpbiiesteinsrysh st (Rismldivhes 4sdadserympthyl.
pyridin-2-ylaminol-imidazo[1,2-a]pyridin-6-yll -phenyl)-urea;
1-(1-Hydroxymetimdncysiopdniyt)-3f (Repaihiyhdi b 8dbnfonip bo Tineadaionii, )Ypigrik irR2-ylamino
Fimidazo [1,2-{;%;;ggridin-(€£ ?ﬁg%l;enyl)-urea; WO 2009/077334PCT/EP2008/066758 -23-
1-((IS,ZS)-1-I§I xg§rﬁ(é hg) -Z-methyl-buty1)-3-(2-methyl-3- {845-(morpho line-4-
carbony1)-pyridin-2-ylaminokimidazo [1,2-a]pyridin-6-y0 -phenyl)-urea;
2,5-Dihydro-pgiestevarietipnadyie absaqemmhadprnt BRasabsBYbholine-4-carbonyl)-
pyridin-2-ylaminokimidazo[1,2-a}pyridin-6-yll -phenyl)-amide; 5 1-Cyclopropylmethy1-3-(2-methy1-3-
(845-(morphalingrdvassbonyl Hrysidive 2rytadiinetinidegefdy? e jayridin-yith-phgnyl)-1-propyl-urea;
1-(2-Methy1-3- {845-(morpho line-4-carbonyl)-pyridin-2-ylaminokimidazo [1,2-a]pyridin- 6-y1}

-phenyl)-3-(1;phenvlkpreRy br e gy A @ Hxrpymeiiyid, 2-dimethyl-propyl)-3-(2-methyl-3-
{8-[5-(morpho linc-4- 10carbonyl)-pyridin-2-ylaminokimidazo [1,2-a]pyridin-6-yll -phenyl)-urea; -

1-(2-Met?¥1-3- {84?1-(morpholin?-4-c%rboné/1 -%yridin-gi%%%?okimi azLo [1,2-a]pyridin-

In another variation of the above émbodiment, oxymetny

In certain embodiments of the Btk inhibitor compound of formula 111, Y is ~R*-R® and R®

is ~C(=0)NH.
In one variation of the above embodiment, R® is phenyl.
In one variation of the above embodiment, the phenyl is substituted with p-"Bu.

20 In certain embodiments of the Btk inhibitor compound of formula IV, wherein Y is ~R>-

R® and R’ is ~C(=0)NH.
Tn one variation of the above embodiment, R® is phenyl.
In one variation of the above embodiment, the phenyl is substituted with p-"Bu.

In certain embodiments of the Btk inhibitor compound of formula IV, X is methyl.



6-y11 -pheny1)-34(S)-1-phenyl-ethyl)-urea;
1-((3S,4S)-4-Hydroxy-1,1-dioxo-tetrahydro-1k6-thiophen-3-y1)-3-(2-methy1-3- {845- (morph
line-4-carbony-pysigineg-ylaminokimid azo [1,2-c]pyridin-6-yll -phenyl}- 1,5uea, dae-Methy1-3-
(8[5-(morpho|ine-4-carbonyl)-pyridin-2-y|aminokimifil%o[l,Z-a]pin-
6-yll-pheny1)-3-(2,2,2-trifluoro-ethyp-urea; 14(S)-2-Hydroxy-1-methyl-ethyl)-3-(2-methyl-3-
{845-(morphdiineratarhboyicpte m2hd @1indlibnodeaad Adchdyordinde v, 3D handeurea:tR0.
3-Hydroxy-pyrrolidine- 1 -carboxylic acid (2-methyl-3- (845-(morpholine-4-carbonyl)-
pv“d'n-2-y'anﬂ%%%%%&a@l@%%@ﬁdﬁa@&&@%@%ﬁ& of formula 1V, Y is -R*-R® and R’
(S)-2-Hydroxymethyl-pyrrolidine-1-carboxylic acid (2-methyl-3- {845-(morpho line-4-
carbony1)-pyHdifZyainekinis Byér¢rzoaiiykidin-6-yll -phenyl)-amide;
4-Hydroxy-piperidine-1-carboxylic acid (2-methy1-3- {845-(morpholine-4-carbony1)-
25pyridin-2-ylanainekirigaaids2-clpyrid b nypheryd) camide; Srtydroxy-pipariditesldcarbo xylic
acid (2-methy]-3 g‘ggrg?%-\g}norpholine-4-carbony1)- _
pyridin-2-)?lanﬁn" imidazo[1,2-c]pyridin-6-y11-phenyl)-amide; :
1,1-Bis-(2-hydroxy-ethyl)-3-(2-methy1-3- {845-(morpholinc-4-carbonyl)-pyridin-2-
ylaminol-imid&zepE, 2aahpridifite: pibcpherpndimsat 39 & plyeirokymethyl-piperidine-1-carboxylic acid
(2-methyl-3- {845-(morpholine-4- carbonyl)-pyridin-2-ylaminokimidazo[1,2-a]pyridin-6-y1)
-phenyl)-amidg; @d-yereeraethypirerigipedirearboxicacids (2ipeihyk {843 morpholine-4-
carbonyl)-pyridin-2-ylaminol-imidazo[1,2-a]pyridin-6-yll -phenyl)-amide;

1-(4-Hydroxy-gyclaohexyl-3-(2-methyl:3-{84 rpholine-4- onyd)-pyrdin-2-.,
35y|aminokimfggg%ff%g?gg(}%ﬁ? 9%51‘?31%@ %%é@%@ﬁﬁé%ﬁ%ﬁﬁféﬁ%%sm66758 -24-.
4-tert-Butyl-N-(3-1846-(3-hydroxy-pyrrolidin-1-y1)-pyridin-2-ylaminok midazo [1,2- a]pyridin-6-y1}
-2-methyl-phefyeyiBsraineeris @ ihoRieiniibprs sompoval egimmmiarbndimavarearssiid)-p d
-2-ylaminok imidazol[1,2-a]pyridin-6-y11-phenyl)-acetamide; 5

- N-(1-Ethyleprofijg ps3+{843etmorpholineaBtandiomyt -pymdindoyiamingkmidazo [1,2- a]pyridin-6-yll
-phenyl)-acetamide ; N-(1-Ethyl-propy1)-2-(3- {845-(morpho :
line-4-carbonyl)-pyridin-2-ylaminokimidaze-{1,2- a]pyridin-6-y1} -phenyl)-acetamide;
N-(2-Methoxy-1-methyl-ethyl)-2-(3- {54 w‘:&pholine-4-carbony1)-pyridin-2-ylaminok
10imidazo[1,2-cdpyridin-6-yll -phenyl)-acetamide; N-(2-Methoxy-1-methyl-ethyl)-2-(3-
{845-(morpholine-4-carbonyl)-pyridin-2-yfJamino]- imidazo[1,2-a]pyridin-6-y11-phenyl)-acetamide;
1-(2,5-Dimethy1-2,5-dihytho-pyrrol-1-y 1)<2+(3*{8-15-(morpholine-4-carbony1)-pyridin-2-
ylaminokimidazo[1,2-a]pyridin-6-y11-phenyi \-,ethanone; 15 1-(2-Methyl-piperidin-1-y1)-2-(3-
{845-(morpholine-4-carbonyl)-pyridin-2-ylaminolimidazo[1,2-a]pyridin-6-yll -pheny1)- Kgnone;
1-Azepan-1-yj‘§§ér(e?i-{845-(rnorpholine-4-carbony1)-pyridin-2-y|aminokimidazo [1,2- a]pyridin-6-y1)
-phenyl)-ethanone; &'428,6R)-2,6-Dimeth}ll-piperidin-l-yl)-2-(3- {8-15-(morpho
line-4-carbonyR)-pysitin-R, 2By tehnidokimicBZofl - R ajBiridin-6-y11-pheny1)-ethanone;

N-(2-Dirnethylgming-gUivh-N-mEN ¥ 2eai {843 1R otne:drcarP AR R iuted with
15 lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl;
R? s —C(=0) or -C(=0)NH;
R® LsHorRY

R s lower alkyl, lower alkoxy, arvi, arylalkyl, alkylaryl, heteroaryl, alky} heteroaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloallkyl,
20 alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with
lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, lower alkyl sulfonyl

heterocycloalkyl, or halo-lower alkyl;

X is H, lower alkyl, hydroxy, hydroxy lower alkyl, or lower alkoxy;
Y  isH -R-RS, RCor -R-R°-R’;

25 R®  is -NHC(=0}, -NHC(=ONR’', ~(CH:),C{=0)NR®, ~NH,0r «(CH,).C(=0);
n 11s0,1,0r2;and



ylaminokimidazo[1,2-c]pyridin-6-y11-phenyl)-acetamide; 1-(4-Methyl-piperazin-I-y1)-2-(3-
{845-(morpholine-4-carbonyl)-pyridin-2-yla()F. imidazo [1,2-a]pyridin-6-y11-phenyl)-ethanone; 25

1-(4-Ethyl-pipgiazinekyddsz-3- S . PCT/EP2008/066758
{845-(morphollne-4-carbony1)-pyr|d|n-2-ylam|noI|ml(?%zo[l,2-a]pyrldln-6-y11-pheny1)-et anone;
4-(3-Methyl-azetidin-3-y1)-N-(2-methyl-3- {845-(morpholine-4-carbony1)-pyridin-2-
ylaminokimidazo[1i2 ¥ iywistinkisy LiwphelhyRybenrabnisde; {66 alk vt

{3-[1-(4-tert-Bytyl-phen pl)i e -t_»j(}ig‘:lrua {o-eh Ia(cnia -2-methyl- | - .

30imidazo[1, -a]p;}?iFl%‘é-yﬁéﬁﬁi%ﬁo)-p%?ﬁﬁ%% %%&Eﬁ%ﬁ&%}%ﬁﬁgn&&i@&ﬁﬁgﬂé [3
.2.2]nonane-sjcartaﬂmﬁlmm@-hmwmam&fjdmkhhblm&neycba&ﬂ cycloalkyl alkyl, _
e A S AR e S N o
pyridin-2-ylaminokireeiaizésd wik) pyridinmery subpieamy-saisided, RWrOtRODIQTASBHRET/EP2008/066758

-2 5- 1,1-Bis-(2-mqm9e%xm%tﬁx&kx%a£§-ﬂa?othakéf 1fsiomarpholine ety Ryrigin 25,

ylamino]-imidazo [1,2-a}pyridin-6-y1} -phenyl)--urea; 3 4-Dihydro-2H-quino line-1"-carboxylic acid
(2-methyl-3- {8- [5AMBRRGNAAEAIBOHY R )fidin-2-ylamino]-imidazo [1,2-a]pyridin-6-y1)
-phenyl)-amidg? 5 (¢aR8a=d-Casiahyeioisaayineling2aasboxylisReid 2smetav3wi8: Laz(grorpho e-4-
carbonyl)-pyridin-2-ylaminokimidazo [1,2-a]pyridin-6-yll -phenyl)-amide; {6- [6-(2-Hydro
xymethyl-pheny 1) G265 L8RS S S BRI BYRGRTESRE MdpibARL ireiNakgRe; 1 -M
eths:jl-?r(29r?ethhyllo?m@ﬁ{r?h(ml@eplzmimiéﬁmarwélkﬁgmeamﬁnﬁltan?mmiﬁdgzﬁﬁé;%r Ha]
pyridin-6-y1} -p heny0-1-phenyl-ure a; 1-Ethy1-3 -(2-methy1-3- {8-[5-(morpholin
e-4-carbony1)-pyriﬁ%&ﬁfﬁhgﬁéﬁ-ﬁ’ﬁf Y, [ig,ﬁil%ff%ﬁai?flg.%ﬁ%@ﬁ%ﬂ?f&@}?ﬁ%ﬁmﬁ:@m-
1-(2-Methy1-3- {845«imdipheiin, exb-cantbayd:)-pygslifor2s\daminokifnsdaze {Firtallyichiac-y11
-phenyl)-3 -phenyl-urea: 15 14ndan- 1 -y1-3-(2-methy1-3- {8-[5-(morpho
e-a-catbony 1) DS AR SRS T BT Beimof HP R Selested o the s

845-(morpho linc-&wasibomy ) pyddinkghylatirokimiddee ¢ dkalplpvdinlyik)y, halo-lower
-phenyl)- 5(4-meth¥ﬁ2§ﬁ?z@r&y&%y£%¢,D%(ﬂ%ﬁ%or&-&ﬁb%g@r -}(g-methyl-?;- {845-(morpho
- n_ -

line-4-carbony1)-pyridin-2-ylaminoi20imiéiazo[1;2-a]pyridin-6-y1{ -phenyl)-urea; 1-(2-Methy1-3-
{845-(morphofthe Phaarsskiisypyatameaaalindireddazol 1 ,2-a]pyridin6-y1}
-pheny1)-3-(2-trifluoromethyl-phenyl)-urea; 1-(4-tert-Butyl-pheny1)-3-(2-methy1-3- {845
-(morpholine-4rsapbasyldqeyridin-2rtita minctémicezenpi@:a ypiidinde 4t phekylpdiioa; Gndra2ép
1-(4-Methanesu|}§olgtylll-c glohexyl)-3-(2-methy1-3- { 8[5-(morpholine-4-carbonyl)-pyri

din2-ylaminoki$?1|(§azog[ ,2-cdpyridin-6-y1{ -phenyl)-urea. The present disclosure further provides the

co[mpzound (|)f ‘(@F!Zhﬂk@rMmﬁéad[je[MI«é(}p@ddﬂ@h}}%hﬁ)gﬁptipimjlzny]&ﬁn‘glmf 4-terr-Buty(;-N- f N
3-[8-(3-ethyyl-ureido)sim, daz aclpyridinz6-y11-2-methyl-phenyll - 30benzamide; 4-rert-Butyl-N-
2-methyl- 48&5?&%16%?1&2%%3%}%%%}% rFi ,@%“jﬁyor?qlh- %/Z%F%}%anl enz"aé]iﬁ%d;h-tert-Butyl-N-
{2-methy!-348-(3-mudyralieldblpimidaizofiy2-adpysibihedzpigptrenyl} - benzamide; WO

2009/077334RCTIER2008/0667 58 7265001 ureido)-imidazo] 1, 2-blpyridazin-6-y1]-2-methvl-
N4_3-(8-Acetylami’noiclji%al%o[1%?—?;?]gélaridigl:D -%/flal-r%n?%tlﬁ%}i-gﬁ%[nill]- Pt}érrlt-%zlﬁy?- %gnz]énr%ikge;
phenyl}-benzamide; :

4-tert-Butyl-N-{3-[8-(3-ethyl-ureido )-imidazo| 1,2-bjpyridazin-6-y1]-2-methyl-phenyt} -
25 benzamide; ' ‘
4-tert-Butyl-N- {2-methj’1-3—{8-(3 -methyl-ureido)-imidazo[1,2-blpyridazin-6-yl]-phenyl}-
benzamide;
N-[3-(8-Amino-immidazo[ 1,2-bjpyridazin-6-yl}-2-methyl-phenyi]-4-terr-butyl-benzamide;
4-tert-Butyl-N- {3-[ 8-(3-tert-butyl-ureido )-imidazo[ 1,2-b Jpyridazin-6-yl]-2-methyi-
30 phenyl}-benzamide,
4-tert-Butyl-N-(3- {§-[3-(2-hydroxy-ethyl)-urerdo]-imidazo[ 1,2-b pyridazin-6-y1} - 2-
methyl-phenyl}-benzamide;
4-tert-Butyl-N- {2-methyl-3-[8-(thiazol-2-ylamino )-imidazo[ 1,2-b)pyridazin-6-yi]-

phenyl}-benzamide;



4-(1-Hydroxy-1-methyl-ethyl)-N- {2-methyl-348-(3-methyl-ureido)- midazo [1,2- a]pyridin-6-y1]-phenyll
-benzamide; 5 1-(6- {342-(1,3-Dihydro-isoindo1-2-y1)-2-oxo-ethylkpheny }idazo[1,2-a}pyridin-8-
y1)-3-methyl-urea; 1- 6 342-(3-tert-Butoxy-azetidin-1-y1)-2-0xo- ethylkpb J

[1,2- a]pyndn‘i‘@ 739334 - éthyl urea; 1-Methy1-3-(6- Ehenyl imidazo[1,2- alpyr¥ #1 -6(3 %(9758 ; 10
4-Dimethylamino-N- 12 -methy1-348-(3-methyl-ure i @) imidazo [1,2-alpyridin-6- yl] phenyl}

-benzamide; AR-he (Ig(?}\@ﬁ)yi\liﬁda{z%@ 3(B Wgzﬁyfﬁmynr@geldol -imidazo [1,2-cdpyridin-6-yll -2-
methyl-phenyl benzam 2-Methy1-348-(3-meth I urel ogﬂlu gjz%%%lb%mlpdldm-g-yl] phenyll

-4- 15trimeth{t&irdsi2- blesrdihyigRe: ﬂ"f&‘iﬁﬁ SYRREHRTE -
{2-methyl-348-(3-m Q]M{ﬁﬁfﬂﬂ&i@h imidazo [1,2-a]pyridin- 6 A phenyl} -benzamide;
4-tert-Butyl-N42- methy- id 1 2- a] r|d phen mid )
4-Dimethylafiff6eY: Fﬁ'{%{% éﬁnﬁaﬁ orpﬁlol %’X/ ﬁ)’fg\%}){} )Hﬁ?%%/ EL?md oﬁzgl o
20-phenys)- benzam}dbwmmmhwanbmaﬁm@&- {843-(3-hydroxy-propy1)-ureidokimidazo
[1,2-c]pyridi h t- \Vreve r g: acid (3-
{843-(3- dlmellﬁ [‘r%z ﬁo pr m%l 05 éqfa%nﬁ %g%;r? Pg yl)ﬁ%c%%% ghPe%y;da?mgl;de 25
4-tert-Butyl-N-(3- lBﬂ@t@lWBMM}iﬂreldoklmldazo[l 2-a]pyridin-6-yll -2-methylpheny1)-b
enzamide ; &imeylamine M2 e BuRid et pinsiaz Lo brapviareido ) -
imidazo[1,2- a]pyrldln 1)- pheny benzamlde Pyrrolidine-I-carboxylic acid

{2-methy1-348- (3 Iﬁ‘){ %FB)dﬁmdazo [1,2-abyridin-6- 30A-phenyl} -amide; 4-Dimethylamino-N-
(3-18- (31@thy}vU{@Jf%O@ﬂE@@mrEld&a}amddn Q-y]ﬂyzﬂmﬁﬂnylph@amb&h@npamm—zt (2,2,2-
3-tert-Butoxy-azetidine-1- c xyllc aclg {2- metﬂ%/éaﬁ?l %g, 3- meth -ureido)-imidazo [1,2-
alpyridin-6-yl]- pherr’iﬁﬂfloé?n W5 500 E 58 -27- Pyrrolidine-1-carboxylic
acid 1348- (SzeUWauﬁed@Q&tmldmﬂ N-ahgwmhym&]ezﬂmghykplmmyﬂﬂidam[de?

4-tert-Butyl-N43-1 43 _’g@/ﬁiﬁmn nz‘)éddlreldol imidazo[1,2-a)pyridin-6-y11
oxy

-2-methyl-phenyt)- %%Tzar%ﬁn' methy1-348-(3-methyl-ureido)-imidazof

1,2- alpyrldln-ﬁf-yﬂéb%}@}ﬂbybemmmgdwo{1 2-blpyridazin-6-yl]-2-methyl-phenyl}-4-(2,2,2-

{2-Meth 35 -348-(3 trl‘ngltlh% g)gmd@éa[s}l %{WQ%dnggphenyll -4- trifluorometho xy-benzamide;
4- Ethoxy N- (2- me 48-(3-methyl-ureido)-imidazo[1,2-a] yr|d|n 6}y11 ph ‘Ie/ll 10benzamide;

4- IsopropoxyNd&i%é@@ﬁm@i@-ﬁéﬁﬁPU@r@@W%@P’ 2- BB T2 ety - benzamide:
N-(3- (843-(3- Dimﬁﬁhﬁﬁ}mm?m%ﬂw&@p& Rigazatlradpyridin-6-y1)

-2-methylph \&)GM(Z 2,2-trifluoro-1 hydrox 1- meth I- e%benza |

1,3-Dihydro- @fy @%&%&W@E}d‘{? L& “Hyei g%ﬁpﬁ% L
ajpyridin-6-yll-phepyilzaiigle; 4-tert-Butyl-N42- methyl -3-(8- {341344-methyl-pip eraz

-1-y1)-pro cido - |m|d Ll 2 enz )

3-(2,2, 2 |fltﬁ) RS fh?i{? I%Fh %i&?ﬁgﬁ inc- -cae)@(liy IC é%?(f {‘5 nqg?}rlﬁagl? g
20(3-methyl- ureld@}mmt}a}zm{zqﬁnd]:pyndm -6-yrj-phenyll -amide;

2 Metnyl S4G (- psinin @%@g% Fealouiginskphendreabamiasils v

4,4-dimethyl- pe yny est ,4-Diméthyl-pent-2-yny1)-ureido]-2-methyl- phenyll
-imidazo[1,2- a]pyrrdﬁﬁh)é-};/llgﬂsl}@ﬁﬁﬂﬂﬂﬁéa 25 N-(3- {813-(3-Dimethylamino-propy1)-ureidokimidazo

[1 ,2-a]pyriding§ ¥y drethvliPRARYA ANZZ mcthifiunie- Nydiaxy ol-ta8eremmgiybethyl)-benzamide ;
25 blpyridazin-6-yll-phenyl} -benzamide;
N-{2-Methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-b]pyridazin-6-yl]-phenyl} -4-(2,2,2-tri-

a4z~

fiuoro-1-hydroxy-1-trifluoromethyl-ethyl)-benzamide;
3-tert-Butoxy-azetidine-1-carboxylic acid {2-methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-
blpyridazin-6-yl]-phenyl} -amide;
30 N-{2-Methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-b]pyridazin-6-yl]-phenyl} -4-phenoxy-
henzamide;
4-1sobutoxy-N- {2-methyl-3-[ 8-(3-methyl-ureido)-imidazo[ 1,2-b]pyridazin-6-yl}-phenyl}-
benzarmide;
N-(3-{8-[3-(3-Dimethylamino-propyl)-ureido]-imidazo[1,2-b]pyridazin-6-yl} -2-methyl-
35 phenyl)-4-(1-hydroxy-1-methyl-ethyl)-benzamide;



N-(4,4-Dimethyl-pent-2-yny1)-2- {348-(3-methyl-ureido)-imidazo [1,2-a]pyridin-6-y1]- phenyl |
-acctamide;  4-ten-Butyl- N--(3- (843-(3-imidazol-1-yl-propy1)-ureidokimidazo[1,2-a]pyridin-6-y1) -2-
30methyl-ph%(;?lgf,g%;@§gide; 3-Isopropoxy-azetidine-1-carboxylic acid  per/EpIgos/v6siss
{2-methyl-348-(3-methyl-ureido)-imidazo [1,2- a]py_r:lld}'p-G-yll-phenyll -amide; 4-tert-Butyl-N-[3-(8-
(343-(4-methanesulfonyl-piperazin-l-y1)-propylkureido -

imidazo[1.2-ajpyFidin 6 p1hiZetietayliphenytkbenzalojde 426! UotéipButykiN-43-B2{34%:(#-methan

esulfo nyl-p ip erazin-l-y1)- Ikureido = imidazol[l,2- ridin:6-y1)-2-methyl-phenyl]-benzamide;
e BN B T R By S e R T |
alp-phenyl)-banzarBidex4Cytclopro padd= {34 84B-Eth{i-{h€ldnpimictaz)-{t¢2da]-pyridire6-94 1-2-hydro

xymethyl- phenyl)..-benzamide; 4-Cyclopropyl-N«(3- - .. _
{8-[3-(3-dimethyla Sféaro%;%)?’ﬁe% gﬁﬂ?ﬁéﬂ%i%%’]d@ridin-&
yll--2-hydroxyiriettaystrerazt)ibioaZacaitiex diftea it OptopyiaNtureido )-imidazo(1,2-
{2-hydroxymethyl-ggg}gi&gim_@@,ﬂy_@@g})ﬂgﬂgj@?%ﬂpyridin-6-y1F phenyl} -benzamide. The

present disclosure further provides the compound of formula VI thats =
(6-Cyclohex-RéehSiidaZoPirpeBipfans- 819 Ry B radayinveazak -$aruitiaBe®; therethyprovided the
use of a compound;ah {ermuten % asidgtined aheve-fonibe-preparatignahrignedicament for treating

rheumatoid arthritis. In an.otherr embaodiment, the present disclosure provides a method for treating an
inflammatory APd7BF BUSHRM{IHE Cordrior CsT RS AR MISIEARG YoM R30EhETn need thereof a
therapeutigally effegtivaamednt phany:bfthasabive:-Bicktipitor compounds of formulae X and 1-VI.
In a third aspegt, there is proviged the yse of a c oun formula X as defined above. for the
oreparation of OEHREER It TERTAOR O e rLary By 2R OREchtion. n
another embodimesit ez presstil-phsaldsuneipeovides a method for treating an arthritis comprising

administering to-a patient.i dyétpereof therapeutically effective amount of.any of the above Btk
inhibitor comp%ﬁfi%%rf) Pg}%lﬂgzh an ?%'YE]IE gﬁ?h%&e 1bucg wﬁirﬁ}%@n ré%g?ﬁ%d}%%?&lﬁe provides a

method of inhibitingIBph@blyp}rﬁdmim;co_mprising administering to a patient in need thereof a
therapeutically effective t-of any.of the: abo; iARiBROr cOMPOUNAS, m!qlggﬂ§_and [-VI In
another eﬁr?lbo%ig gf?t? 1 3 {;)}P?éi%r[i? éi%%@u‘?e%%@v‘%%@%ﬁ lt?t?ég{’frg%%%%f?ﬁ; S{Eg%rctlvity colmprising
administering any ohthg abeviaBieinhibitor compounds of formulae X and 1-VI, wherein the Btk
inhibitor compogndexhititsam s ol RRMYEFRIRRLRIIGSS IaNiniibe Piechemicalagsay of Btk
activity. In another embodiment, the present disclosure provides the above method, wherein the Btk
inhibito compound'ﬁé%fﬁkﬁ@(%ﬁ €1'00 nanornolar or less in an in vitro biochemical assay of Btk
activity. In angtherigmbadimentythe prasenfidistlosure rguidesithemizaws] meHpekisuberein the
compound exhibits an |IC50 of 10 nanomolar Orless in an in vitro biochemical assay of Btk activity.
-29- In andther en?ﬂliﬂ*ﬁf@’rlk,' ﬁ%zf)%%m disclosure provides a method for treating an inflammatory
conditicin loomgrigiRgoeadmibistierngioethylali¢ i Bringedptfiaredis -thedapsutizaltyyetfedtive amount
of an anti-inflamm$9rr¥_cgn%£g%rl\d ig\ ng:gg\bination with any of the above Btk inhibitor compounds of
formulae X and 1-VI other e“rrﬁzbo&lm’ent, the present disclosure provides a method for treating
arthritis comp#sihgloproashiinidteyirgtpaibatidnt i headrthefect b trbrapbuticadiyp-Effective amount of
an anti-inflammatory compoungd | omﬁ‘%?ﬁg -with.af 1 e. Btk inhibitor compounds of
formulae X and I-Vﬁdrﬁ]ﬁnaﬁﬁ%%h%%ge@ibb ent,glt%g%geg%%?sc osureﬁﬁ?ovides a method for treating a
lymphomaor 4-B@RmBY.-RéuReriacolisty hdriristnng fo dasane hikdieed Hhélepidezin- |
therapeutically effegjwﬁmgggﬁ%&t’ the above Btk inhibitor compounds of formulae X and I-VI .
In a fourth aspect, there'is provided a pharmaceutical composition comprising a compound as defined
above admixeﬁGKMW@&%NO%WW&%‘EK?C&@"&%%%%&W&@%@W&T‘Bﬂg’éﬁﬂ=¥ﬁ another

embodiment, the p@ﬁﬁ%gﬁc@%r Qvidesapharmggeutical composition comprising any of the

above Btk inhibitor compounds_of foimulae X and I-VI , admixed with_at least .
O O e A A R e S Ipyridazin-6-y1-

30 2-hydroxymethyl-phenyl} -benzamide.

The present disclosure further provides the compound of formula II selected from [6-(1-Methyl-
1 H-pyrrol-2-yl)-imidazo[ 1,2-b]pyridazin-8-yl]-pyridin-2-yl-amine; and 1-Methyl-3-[6-(1-
methyl-1H—pyrrol~2—y1}-imidazo{1,2~b]pyfidazi;nn8-y1]-urea.



one pharmaceutically acceptable carrier, excipient or diluent. The compounds of formulae X and 1-VT
inhibit Bruton's tyrosine kinase (Btk). Activation of Btk by upstream kinases results in activation of
phospho lipageySyonbieh, in turn, stimulates release of pro-inflammatory pedigiosss tsempounds of
formulae X and 1-VI are useful in the treatment of _alrg'_\ritis and other anti-inflammatory and
auto-immune diseases. Compounds according to formulae X and I-VI are, accordingly, useful for the
treatment of ditbrtisefieiapounds:afdoprtias kanehbevhare fasafil forhmhijiiy Bokdrytelislarvd for
modulating B-cgll development. The present invention further comprises pharmaceutical compositions
containing c%[rfr:i%bb éd(%? orgrr}t?la%rslgo lélre;"g ﬁp admixed with pharmaceutically acceptable carrier,
excipients or diluents. The phrase "as defined herein above" refers to the broadest definition for each

moup as provitedrkrersidishoes Srdheasoeidnibarameswt dfpaers Tdhrids fs QricafpsEients

provided, sulsti §,wbjﬁﬁfa@ﬁ@%-9[}3§ﬁ@&ﬁﬂ?§mrﬁﬁ§@odiment and which are not explicitly defined
retain the broadest definition provided herein. The compounds of Foimulae X and 1-VT inhibit Bruton's
yrosine dnase B, Acjvation f Bk by UBSURa KR SR RS RIAOLphosBlRlpase-Cy
which, in turn, stimiGlates release o prdT)-ln fammatory ediators. The compounds of Formulae X and
I-VI incorporatingr2@amimopyfidine or urea sidechains at the g-position on the WO

2009107733 TIEP2 -30- imi idi imidazopyridazine ring systems in
particular exé%ﬁﬂ%%ﬂé:%%@é%ﬁgﬁge%}m%%%y g%i%%@ﬁ%%‘ﬁ%‘%?&“%%&%%é‘% Wit e(Sther side
chains. The chimpsdeninls 61 ForeHuras-K-armppnyiagyinerai gaded- hydrosidiméthyl-hparicular exhibit
unexpectedly enhar«b%ﬁga'&gmp;tory activity. Compounds of Formulae X and 1-VI are 5 useful in the

- treatment of arthritis and other anti-inflammatory and auto-immune diseases. Compounds according to

Foimulaé®k afrder-Butgrd-gedSrdhr iR b3t meridimd nibrarmitis-CoapBahds of Formulae X
and 1-VI arc useful {Qﬁ&ampjtjm;%gﬁ;ﬁ_ge}@_gqgemg,mgﬂﬁﬁggn%ﬁﬂkgevelopment. The present

invention further conpérises gharmaceutical_comﬁ)%ositlon_s containing compounds of Formulae X and
1-VI admixed Vi {Srlari&-1 0> CunRidaiP S8s Drab R Ear R - S i ppriis Br R he&s eI iblirase "a" or
"an" entity as used lgeypin refersioengl ot rereefithatentiy:.e.g., a compound refers to one or more
compounds or at least 0 nd. As sych, the tarms."a" (or "an"), "ong or more", and "at least .
one” can be (S&& ?ﬁﬁf}?ﬁﬁ%ﬁg@ﬁ%ﬁféﬁﬁﬁgﬁﬂhﬁ ! '%ﬂé@g lhgrgém @V@“ﬂ%?éﬁcfgy e broadest

definition1 for each gphaepyéstEharaideledderein. In all other embodiments provided below, substituents

which can be present in h j which ar licitly defined.retajn the broadest
definition proﬁé%rz%]%%i-ﬁé @é@%%%%i%%%ﬁﬁé&%c ,Cv%&e?fgﬁﬁ%ﬁ’% rans| |onécli%ﬁjfése or in the body
of the claim, the terrvistgonpnséE) lahdltcodiprising 2 are foybelintelpbetedra@idhaving an open-ended
20 meaning. That is, the terms are to be interpreted synonymously with the phrases "having at least"
or "including ajlgast.-Whendisrdindhereniextel-ansosasst theaiennv cospdsiog! traansthat the
process includes at least the recited steps, but may include additional steps. When used in the context
of a compoun®BiEBpbsition, the term "comprising” means that the compound or composition
includes 2 leastatiradigtiied Rodaatupsiticdnpantiatsnbutimaycalsehiviaudg additional features or
components. sed herein, unless specifically indicated, otherwise, the word "or" is used in the
"inclusive" se@%%fmy ﬁ’a%??“ ﬁdr@'ﬁ%%i{rﬁegméxﬁl i e"élsné%fs)g"é@%ﬁ’her/or". The term "independently” is
used herein to/ingisite-that-govéridbley isapiplied i aipyralie-hgtamce Withalit‘egirdtttherpresence or
absence of a nga}

able haying th Ol ¢ ifferent definition within the, same, compound. Thus, in
] %ﬁﬁgﬁﬁg&m&%” > eﬁ?d%}-g%g*ﬁ%n pias de cg]r:f’ag}r?lt]@/ gwgrlgrgrlln of nitrogen", both R"s

a compound in Whi pears twic as"in C
can be carbon, botmi&igddard waraitbydnyormbreyRbearebedearbon and the other nitrogen. WO

2009107 3348 /B 2008000756 -1 Mhen ARy abIE e B0 RE R B BE-T. - Q X, Y,
or A) occurs more than one time in any moiety or formula depicting and deScribing"compaounds
employed or claim&8ifsapld grabumidmventionb &y betrmisAen each occurrence is independent of its
definition at eygn. @Q?&MH&B@4A§%W@E&@%@MH¥H@&EEQQ:!?%M@H@@??I5 are

L

permissible only if such com&gunds result in stable compounds. The symbols "*" at the end of a bond

or"" drawn throughPEB8He sath rafdiier the G ST aftsehvheRt ot A RMEG6v i Foup or other chemical
moiety to the reatpiitagroelesube f Whiebriilisiagpartabous])gridMeCi=MaRA wherein B4 is -1 or

<lmec(= %1 --< 10 A bond drawn into ring system (as opposed to connected at a distinct vertex)
indicates% at the ﬁﬁr%’ﬁygﬁﬁiéﬁg%ﬁéd%%%%&gf the suitable ring atoms. The term "optional” or

"optionally" as| ygedhaseinppesddsthatl a2s(isefiiénilyptioSaridechdvant aryeiddnnstandesinay, but need
not, occur, and that the description.inclddes instances where the event or circumstance occurs and
instances in which ?&%&gﬁﬁt.%ﬁ@neé ?ﬁﬁeﬁ%@tﬁ?ﬁgﬁ;}%ubstituted" means that the optionally
substituted moiety may incorporate a hydrogen or a substituent. The phrase "optional bond" means
that the bond may or may not be present, and that the description includes single, double, or triple
bonds. If a substitucnt is designated to be a "bond" or "absent", the atoms linked to the substituents

are then directly connected. 20 The term "about" is used herein to mean approximately, in the region

of, roughly, or around. When the term "about" is used in conjunction with a numerical range, it modifies
that ranne hy eviendina the hoirindariee ahove and helow the niimerical valiiee cat forth In nenaral



30 of compounds. The position of the equilibrium is dependent on chemical features within WO
2009/077334PCT/EP2008/066758 -32- the molecule. For example, in many aliphatic aldehydes and
ketones, such as acetaldehyde, the kcto form predominates while; in phe, h farm
predominate?’.O@B?Wﬂ?fﬂ??‘brototropic tautomers include keto/enol (-C(=0)- ﬁﬁlﬂéﬁgﬁ@%&%)
amide/imidic acid (-C(=0)-NH- Z -C(-OH)=N-) and aidine (-C(=NR)-NH- t; -C(- 5 NHR)=N-) tautomers.
The latter twey rerRRNCHIRHY OGO i heigreand and-hetorpsysicrmgrant the present invention
encompasses all tautomeric forms of the compounds. Technical and scientific terms used herein have
the meaning comitfslhder REoH b SHePBFS-ARIABIAF to which the present invention pertains,

unless otherwise. defingeh 10, Refarenaedsyiakid BN &q ot hohethodetbaigh-agddmaterials known

to those of skill in the art. Standard reference works setting forth the general principles of

pharmacology incll obIHiR n‘da&?ﬁ% ]rrf'gglﬁinﬁ i &38%%%%%@%’1 Basis of Therapeutics, 10th Ed.,

McGraw Hill Cotifianiesinny] Ne@-votky(2008-) SAmpguitkiole 4reatbeiatd) - andibon@retAvdwknown to those

of skill can be utilized in cagyi the presentynyention. However, 15 preferred materials and
IR S S

methods are deschbe te he like to which reference are made in the following

description abd3eiéiipibbmi bt rrablerybrmcsimertigliselifeedizehles ¢ KRS hoted. The

definitions desc”%@Mﬁiﬁﬁ@m%ﬂ&ﬁ&q@&ﬁ%%ﬂ@eﬁﬁﬁr@ﬂ&ﬂ%f&@i@ﬂh%ﬂn&mﬁgeg such as
"heteroalkylaryl," "haloalkytheteroaryl," "arylalkylheterocyclyl," 20 "alkylcarbgnyl,';iéal oxyalkyl," and the

like. When thvreshsdmsidyperdqredis aahSumitidimsiing SHetRBe {ar GLoem 1" or
"hydroxyglkyl," thistisrimtsndedase refes e amalky pisaybs.aedined above, being substituted with one
to two substituents selected from the other specifically-named group Thus, e.9., "phenylalkyl" refers to
an alkyl groufHading & "RHE?B%%}I’%?TB litd ﬁt?%%ﬁnt%gﬁ g%c%fé%! %‘E%ﬁ,ﬂb%gnylethyl, and 25
biphenyl. An "alkylarbingalehidia-anyatkherdmjlhaying operiditedlkylemihasibstituents.

"Hydroxyalkyl" includes, 2-h thyl, 2- L1 ,

o by oy b B S A A rtingly, as
used herein, the tesmdibyaidayaittyltnidarebt 2aetidend stbgdcorratsoalkyl groups defined below.
The term 5 30,(ANAKY! referS Joieiiner @nRRIbstted Al griAN Aralkyh ook dhe fell” (heterojaryl

or (het)aryl refers to either an aryl or a heteroaryl group. The term "acyl" as used herein denotes a

group of formula -DesoyRIvimisksel R wystiednybr ’wer 1f)idss defined herein. The term or
"alkylcarbony]! %q@g%gegﬂetwg2@0@]@%@%%3@3%@%@15&@?@&@5@@5 a group of
formula C(=0)R wherein R is alkyl as defiqed herein. The teiin C1.6 acyl refers to a group -0(=0)R
contain 6 carbon ABIEOThe (RIS BINIY 44 58d herein means a group of formula C(=0)R
wherein R is ansawkgroup;dhenterm; hpngayipladinsddhexeinl ppyiadidcastoniid group wherein R is
phenyl. 5 The term "%k " ag usec_l(pe_r _inl.d_e%ot _alpeynbranched or branched chain, saturated,
monoval %t hydro}fﬁ [rle TG E:onr%taiﬁlhéj’ 1618 €&rbon atoms. The term “lower alkyl" denotes a
straight or brancheBuciain hyartbghfb o e sidupindintaihirgbotpl bromdor - alemsolc1-10 alkyl" as used
herein refers to an al (el ans. Examples of alkyl. groups include, but are not
limited to, lower alilgg%rgﬁ%pﬁﬁgﬁﬁgéoﬁﬁt%l%?@ﬁ?bmpyl, I- rog)yl, n-butyl, (-butyl, t-butyl or pentyl,
isopentyl, neGgeRijlyhex3H-papdicanerduyrinaris Erareah-8alRyl® ieeeplp Bacytseatherohbwing
another term, as i pRGOYIAlCHNo REmvdepxaligylridisds/intsnded ndategr to an alkyl group, as

defined above, beirig substituted with one to two substituents sg}l%cted from the other
specificahy-nafnEehelse-eesberyiic el GoneiylatkilddmaEbaiaTAstedt R DR &M R is a phenyl
radical, and R" is amallsdepnaitagicabassiefiied-yerewith thedanderstanding that the attachment
point of the phenylaticyl mqiety will be_on the alkylene radical,.Examples of arylalkyl radicals include,
but are not IiHi@de‘%@Wf?ﬂ?Wguﬁéi%' e lhég%/%éﬁiﬁ i %'rﬂrﬁcég%@oglfﬁﬁ%%%ralkyl" are
interpreted similarlylexteftiRRidszafl ardlpaditalcFhereemd)20@¢ithet)arylallcyl” or "(het)araLkyl" are
interpreted similarly except R is gptiohally ag agy roaryhradisal, f e teou algylene” as used
herein denoteq;@%?ﬁ ligggﬁjésa% ?ﬁ%ﬁé%gdfgc@gﬁgrg%%c%?%#bﬁ%}ﬁl yé-{atgrlgoﬁﬁggt(l)ms }(/e.g.,
(CH2)11¥6r a branthddzedhiathrariiafent yradtbés radical of 2 to 10 carbon atoms (e.g., -CHMe-
or “CH2CH(-FRHRnovIeSRAIDEENS Indicata 25 Brsapidiyfamcase aboigligiananthe open

valences of an alkylene group are not attached to the same atom. Examples of alkylene radicals
include, but are notfmired-tBidnet ferlpYEHYIEHE) BRSBYI-HES®-methyl-propylene,
1,1-dimethyl-ethyigne, butylers s aneiputiisyleasbbhetyitriaikaxylh asnueciiereib, Ineans an -0-alky!
group, wherein alkyl is as defined 30 above sugh as methoxy, ethoxy, n-propyloxy, i-propyloxy,
n-butyloxy, i-butyld%elp?’f%ﬂ?ﬁiw,"ﬁléerﬁ%%f oxy, including their isomers. "Lower alkoxy" as used
herein denotes an alkoxy group with a "lower alkyl" group as previously defined. "C1-10 alkoxy" as
used herein refers to an-O-alkyl wherein alkyl is C1-10. WO 2009/077334PCT/EP2008/066758 -34-
The term "alkoxyalkyl" as used herein refers to the radical R'R"-, wherein R' is an alkoxy radical as
defined herein, and R" is an alkylene radical as defined herein with the understanding that the

attachment point of the allcoxyallcyl moiety will be on the allcylene radical. C1-6 alkoxyalkyl denotes a
arotin wherain the allkvl nortion iec comnbnricad nf 1-A



5 carbon atoms exclusive of carbon atoms in the alkoxy portion of the group. C1_3 alkoxyCi_6 alkyl
denotes a group wherein the alkyl portion is comprised of 1-6 carbon atoms and the alkoxy group is
1-3 carbons. Examples are methoxymethyl, methoxyethyl, methoxypropyl, ethoxymethyl, ethoxyethyl,
ethoxypropyP Bra3yibhyitopyl, methoxybutyl, ethoxybutyl, propyloxybutyl?'ﬁy@ﬁaé%%ﬂ%és
t-butyloxybutyl, 10 methoxypentyl, ethoxypentyl, prépyloxypentyl including their isomers. The term
“hydroxyalkyy as e ?.@eta-%wﬁ@%1[@L%Mlo@ﬂmiea@.bﬁmygegmﬁnvmgﬁmngqle to three
hydrogen atoms on différent carbon atoms is/are replaced by hydroxyl groups. The terms
"aLkylsulfonyl" or Tadiep HHyk BumshRe-FhdPisiHBaiGAYI" as used herein 15 refers to a group of formula
-S(=0)2R whergin;Rnig-alcyl a8 e snedtivaiynansealkyd bk aryhaenas- defined herein. The term
"heteroalkylsulfonyl" as used herein refers her}%i’;ﬁ denotes a group of folinula -S(-0)2R wherein R is

"heteroalkyl" as d@RIEEChEMPFHLEOM B ARIFas used herein refers to a saturated carbocyclic
ring containing ki carkanyaoiss{§.£5-Cyolonnoipylieyclabyiylyeydiopentyhioytliohexyl, cycloheptyl or
20 cyclooctyl. "C3. 7.%0 kyl” asdngg._d r}1_er§:in 1 E}r&g&gg cycloalkyl composed of 3 to 7 carbons in
the carbocyclic rin%]n.1 Sltari pﬁrgteroar%//ll' B “Heteroaromatic” as used herein means a monocyclic or
bicyclic radicalGfSdprdyFHaglat8rs aviriy ktdeastibneyiromatic-Endeooheaininderolth.2o eight atoms

per ring, incorpor%iE aneo lglgﬁgn })%Cgtrafgiggteroatoms, the remaining ring 25 atoms being carbon,
with the understanding that ttachment point of the heteroaryl radical will be on an aromatic ring.
As well knowi-teotiorE-Eifleth i thscaphabistefomponng MadB-Esdeaibmbtiti &t facter than their
all-carboyg counter, parta; THY3; fcthg) RidEpRsRisof the invention, a heteroaryl group need only have
some degree of aromatic character. Exama&les of heteroaryl moietfi&i%include m(iﬁrl\ocy lic aromatic

heterocycles BOtHAGHRY BIRS&dihg 5t alfd T 4@osm el e 54 RARELBE Blte Kt Tifited to, pyridinyl,
pyrimidinyl, pyrazigyldpynobyvkpyrazebdyimidezalytiexazel, isoxazole, thiazole, isothiazole, triazoline,
thiadiazole and oxadjaxqline which can optionally be substityted wijth one or.more, preferably one or
w6 substituehy SRk f‘dﬁ%‘g%‘%@% 3?1“5“‘ Ca%k% ”y%@’ﬁgﬁg(%&?’%‘ﬁ}f’gé‘?i@ﬁ 08/066758 -35-
alkoxy, thio, lowerdpdaiditcoxyt} alkylthivadeadoyifiloalkyl, alkylsulfmyl, alkylsulfonyl, halogen, amino,
alkylaming,dialkylami ino.alkyl, alkyvlaminoalkyl, and dialkylami kyl: nitra, alkoxycarbonyl and
carbamoiy%), a&l')’/%g%laﬁ%} ) 'a|§yﬁ%§%|§%§8§|?§a§}é%%ﬁaﬁ£, ai&%ﬂ%ﬁ%@ 1a%d
arylcarbonylamina:]Exédivpfes! 5 oididycistamidties include, but are not limited to, quinolinyl,
isoquinolinyl, 1b@]g¢%ﬂf¥&p-9@ﬂtﬁw@iﬂhﬁ9ﬁ2t@m Jf@%&d?pmﬁélaoe@ggn@m%amazoIe and

|

benzisothiazole. Bicyclic moietiés can be optlonal‘%/ substituted on either ring; however the point of

attachment is on & FAyredreaitiARf hhaleyodthryTneheeh-ateeBEy cloalkyr or "heterocycle” as used
herein denotesa-moroyaephdisatdsates oyslisdadicalsergisting. e oneQsmeiedings, preferably

one to two rings, of three to eight atoms per ring, incorporating one or more ring heteroatoms (chosen
from N,0%8r S(O)Of@f’,“é{ndlﬂﬂmlﬁi’?f BHGHANY 5 independently substituted with one or more,
preferably ong-@rGymsuhistifuentssaledtad $rofn hydrboinotaadyand)-fomémalkyldownedr allcoxy, lower
haloalicoxy, alicylthio, halo, haloalky! oxyalkyl, nitro, allcoxycarbonyl, 15 amino, alkylamino,
allcylsulfonyl, aryl%u%%?ﬁaﬁa%%é%@}ﬁé%g Iy?aurlﬁﬁierliosuIfonyl, alkylsulfonylamino, arylsulfonylamino,
alkylaminocaib@r@lyeanstahyindcattbdiy( 2 atkojiodrbd i tnm akiteattseigarhing idiless otherwise
indicated. Exampl E&%ﬁj!ﬁﬁ@%i@ ﬁagjﬁﬁliﬁim%t _ppé%);ﬂ%&g} limited to, azetidinyl, pyrrolidinyl,
hexahydroazepinﬁ, oxetanyl, tetrahydrofuranyl, tetrahydrothiophenyl, oxazolidinyl, 20 thiazolidinyl,
isoxazoli%ﬁnyi,lﬁmmdhﬁ%ﬂ%ﬁé%}%ﬁ“ﬁﬁé?%%ﬁ;@téﬂ%\‘@ﬁ??&ﬁsﬂr‘iﬁ‘%‘?ﬁ&ﬁﬁﬁmﬁ%uinucIidinyl
and imidazolinyl. m@p%gﬁ%gFkgb&ﬁ%iﬁ&gp@.&}p}:lypj@iya}:@gy&(Ac), azo-bis-isobutyrylnitrile (AIBN),
atmospheres (Atm), 9-borabicyclo[3.3.1]nonane_ (9-BBN or BBN), tert-butoxycarbonyl (Boc),
di-tert-butyl pyrocirBthke orbbemRyanGe (%’6?%5*‘%&&5%(@?%’3%5%(%% ,Oﬁ%g %éfﬁl’cal Abstracts
Registration NumhgrtgaA$ipMidinenzidanychibanyb(CBL4prEdisarbibnylaiiiearaie (CDI),

1,4-diazabicyclg[2.2 2]octane (DAB i laminosulfur triflugride .. dibenzylideneacetone
(dba), 1,5-dia§'a8éi%§&%ﬁq§f @ﬁ%’ﬁ%@%‘?%@??&%ﬁia'b"fét;?c‘:’ @?ﬁ%ﬁ?ﬁ%@gﬁéﬁ@msw,
N,N'-dicyilohexylearbiagiirhitie (iRGE); &2} -dishivbestiane (DCE), dichloromethane (DCM), diethyl
azodicarboxylate ( i~ 3Q i r Toy lateq(EX/ =-i80=bu yyumhydride
(BIBAL of DALY A R 2t LA
4-N,Ndimethylamiﬂ?@i@ﬁdﬂw@?{mmﬁﬁliéﬁﬁy[éﬁeﬂM@mﬁhyb@‘ﬁﬁgrm), N,Ndimethylformamide
(DMF), dimetiyl; EH@%L@%BLM&%&é:a'@é@ipileé@mpl@%%}iaﬁﬂ@tm'aﬁ»&ﬂm@yridiw—
1,1'-bis-(diphenylphosphino)ferrocene (dppf), 1-(3- WO 2009/077334PCT/EP2008/066758 -36-
dimethylaminoproplATEaod e s S oR BRI PETEIS: ethyl (Et), ethyl acetate (EtOAC),
ethanol (EtOH), 2-ethoxy-2H-quinoline-1-carboxylic acid ethyl. ester (EEDQ), diethyl ether (Et20),
0-(7-azabenzotriazole-1-y1)-N, N,N'N'- tetramethyluronium hexafluorophosphate acetic acid (HATU),
acetic acid (HOACc), 1-N- 5 hydroxybenzotriazole (HOBt), high pressure Liquid chromatography
(HPLC), isopropanol (IPA), lithium hexamethyl disilazane (LIHMDS), methanol (MeOH), melting point
(mp), McS02- (mcsyl or Ms), methyl (Mc), acctonitrile (MeCN), rnchloroperbenzoic acid (MCPBA),

macec cnectritm (me) methvl t-hiritvl ether (IMTREY Nhromociicecinimide (NRSY N-carbovvanhvdride



understand and to practice the present invention. They should not be considered as limiting the scope
of the invention, but merely as being illustrative and representative thereof. In general, the
nomenclature used herein is based on AUTONOMTN4 v.4.0, a Beilstein 30 Institute com{puterized
system for tHEQEHEMTM of IUPAC systematic nomenclature. If there is & GISEFEPANCY Between a
depicted structure and a name given that structureZthe depicted structure is to be accorded more

weight. In adglifiogy 4fi (16 SIereoChG NIl 8.9 !%ﬁﬁﬁﬂo;ﬂmﬁlﬁrﬁ{ald%?I;Q@}@?ﬁmCated with,
e.g., bold or dashed lines, the WO 2009/077334PCT/EP2008/066758 -37- structure or portion of the

structure is to be frtdiprBtanthd-ErEamipusEig A YistEdisomers of it. TABLE X. No. Structure F MS
MP 1-1 N: ThNR(6sBhenmyd-1nidaselliCablpyridaint 8-y8-pyicit phyliramine 888 p2ridin-- N 1] [6-(1
-Methyl- 1H-pyrrol-2-y1)- imidazo[1,2-b]pyridazin-8-A- pyridin-2-yl-amine 291 1-3 r N( ") | ail (6-Cyc lo
hex- 1-eny|-imida%&ﬂf’?}%%wﬁ@ih%@ﬂ’ﬁ@?fgﬂ%%% T'#{B-‘éﬁz 160.7-
5 3,5-Dimethyl-piperidine-1-carboxylic acid (2-methyl-3- {8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-imidazo[1,2-a]pyridin-6-yl}-phenyl)-amide;
2,6-Dimethyl-morpholine-4-carboxylic acid (2-methyl-3-{8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-imidazo[1,2-a]pyridin-6-yl}-phenyl)-amide;
N-(2-Methyl-3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-imidazo[ 1,2-a]pyridin-

10 6-y1}-phenyl)-4-(3-methyl-oxetan-3-yl}-benzamide;

N-(2-Methyl-3-{8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-imidazo[1,2-aJpyridm-
6-y1}-phenyl)-4-(3-methyl-oxetan-3-yl)-benzamide;

4-Methyl-piperazine-1-carboxylic acid (2-methyl-3-{8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-imidazo[ 1,2-a]pyridin-6-y1}-phenyl)-amide;

15  1-(2-Dimethylamino-ethyl)-1-methyl-3-(2-methyl-3-{8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-imidazo[ 1,2-a]pyridin-6-y1} -phenyl)-urea; compound with
formic acid;

1-[2-(3 H-Imidazol-4-y1)-ethyl]-3-(2-methyl-3-{ &-[ 5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-imidazo[1,2-a]pyridin-6-yl} -phenyl)-urca;

20 4-Methyl-[1,4]diazepane-1-carboxylic acid (2-methyi-3-{8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylaminoJ-imidazo[1,2-g]pyridin-6-y1}-phenyl)-ammde;

4-Fthyl-piperazine- 1-carboxylic acid (2-methyl-3- {8-[5-(morpholine-4-carbonyl)-pyridin-
2-ylaminoJ-imidazof1,2-a]pyridin-6-yl} -phenyl)-amide;
4-Pyrrolidin-1-yl-piperidine-1-carboxytic acid (2-methyl-3- {8-[5-(morpholine-4-

25 carbonyl)-pyridin-2-ylamino]-imidazo{1,2-a]pyridin-6-yl} -phenyl)-amide;

4-Dimethylcarbamoylmethyl-piperazine-1-carboxylic acid (2-methyl-3-{8-[5-
(morpholine-4-carbonyl)-pyridin-2-ylamino] ~imidazo[1,2-a]pyridin-6-yl}~phenyl)-
amide;

4-(4-Chioro-benzyl)-piperazine-}-carboxylic acid (2-methyl-3-{8-[5-(morpholine-4-

30 carbonyl)-pyridin-2-ylamino]-imidazo[ 1,2-a]pyridin-6-yl} -phenyh)-amide;

1-(2-Methy!-3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamine]-imidazo{ 1,2-a]pyridin-
6-yl}-phenyl)-3-(1 H-pyrazol-3-yh-urea;

4-(2-Trifluoromethyl-benzyl)-piperazine-1-carboxylic acid (2-methyl-3-{8-[5-
(morpholine-4-carbonyl)-pyridin-2-ylamino J-imidazo[ 1,2-a]pyridin-6-yl} -phenyl)-

35 amide;



161.51-4r N If NI\ ...-r (6-Cyc lo hexyl-imidazo [1,2-51- pyridazin-8-y0-pyridin-2-yl- amine 294 1-5 is)
NN 4-tert-Butyl-N-(2-methyl-3- f 8- [5-(morpho line-4-carbonyl)- pyridin-2-ylamino]-imidazo-
[1,2-b]pyridazin-6-yl} -phenyl)- benzamide 590 . . WO 2009/077334PCT/EP2008/066758 -38-

1-6 NM! 4-te- BN 8348-(3-isopropyl-ureido)- |m|dazo[1 2-bk pyridazinf&Y T BIEHYE phenyl}
-benzamide 0 485 178.0- 180.0 *

N-({8)-1-Hydroxymethyl-2-methyl-propyl)-2-(3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-
2-ylamino}-imidazo[1,2-alpyridin-6-yi}-phenyl)-acetamide;
N~({S)-2-Hydroxy-1-methyl-ethyl)-2-(3-{8-[ 5-(morpholine-4-carbonyl)-pyridin-2-
ylamino J-imidazo[ 1,2-a]pyridin-6-y1}-phenyl)-acetamide;
5 1-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-(3-{8-[ 5-(morpholine-4-carbonyl)-pyridin-2-
ylaminoJ-imidazo[1,2-alpyridin-6-yl} -phenyl)-ethanone;
N-((8)-2-Hydroxy-propyl)-2-(3-{8-[ 5-(morpholinc-4-carbonyl)-pyridin-2-ylamino -
tmidazo[1,2-alpyridin-6-yl}-phenyl}-acetamide; |
N-(2,3-Dihydroxy-propyl)-2-(3- {8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino |-
10 imidazo[1,2-a]pyridin-6-yl}-phenyl)-acetamide;
N-((R}-2-Hydroxy-1-methyl-ethyl)-2-(3- {8-[5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-imidazo[1,2-a]pyridin-6-yl}-phenyl)-acetamide;
1-(4-Hydroxy-piperidin-1-y1)-2-(3- { 8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazo[ I,2-alpyridin-6-yl}-phenyl)-ethanone;
15 N,N-Bis-(2-hydroxy-cthyl)-2-(3- {8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazo[1,2-a}pyridin-6-yl}-phenyl)-acetamide;
1-(3-Hydroxy-piperidin-1-yl}-2-(3- { 8-{ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino -
imidazo{1,2-a]pyridin-6-y1} -phenyl)-ethanone;
N-(2-Hydroxy-1,1-dimethyl-ethyl)-2-(3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-
20 ylamino ]-imidazo[ 1,2-a]pyridin-6-y1} -phenyl)-acetarmide;
1-(3-Hydroxy-pyrrolidin-1-y1)-2-(3- {8-[5-(inorpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazo[1,2-ajpyridin-6-yl}-phenyl)-ethanone;
N-(4,4-Dimethyl-pent-2-ynyl)}-2-(3- { 8- 5-{morpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazo[1,2-a]pyridin-6-yl}-phenyl)-acetamide:
25  1-((R)-2-Hydroxy-1-methyl-cthyl)-3-(2-methyl-3- { 8-[5-(morpholine-4-carbonyl)-pyridin-
2-ylamino J-imidazo{ 1,2-a]pyridin-6-yl}-phenyl)-urea;
1-((S)-2-Hydroxy-propyl)-3-(2-methyl-3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-imidazof 1,2-alpyridin-6-yl}-phenylj-urea;
1-(2-Hydroxy-1,1-dimethyl-ethy)-3-(2-methy}-3- {8-[ S-(morpholine-4-carbonyl)-pyridin-
30 2-ylamino]-imidazo[1,2-alpyridin-6-yl}-phenyl)-urea;
1-((8)-1-Hydroxymethyl-2-methyl-propyl)-3-(2-methyl-3- {8-[ 5-(morpholine-4-carbonyl)-
pyridin-2-ylamino}-imidazo| 1,2-a]pyridin-6-y1} -phenyl)-urea;
1-(1-Hydroxymethyl-cyclopentyl}-3-(2-methyl-3- { 8-[ 5-(morpholine-4-carbonyl)-pyridin-
2-ylamino}-imidazo[1,2-aJpyridin-6-yl}-phenyl)-urea;



1-7 Nn HNN N/ 4-tert-Butyl-N- [31843-ethylureido)-imidazo [1,2-b]pyridazin 6-yl]-2-methyl-phenyl}
-benz- a amide 471 181.0- 183.0 aclik 1-8 NM 4-tert-Butyl-N- [2-methy17348- (3-met
hyl-ureido)-imidazo- [1,2-b]pyridazin-6-yllp henyl} - benzamidc 457 163.0- 165.0 H<N/N 0
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1-{(18,28)-1-Hydroxymethy!-2-methyl-butyl)-3-(2-methyl-3- {8-[ 3-(morpholme-4-
carbonyl)-pyridin-2-ylamino}-imidazo[ 1,2-a]pyridin-6-yl} -phenyl)-urea,
2,5-Dihydro-pyrrole-1-carboxylic acid (2-methyl-3- {8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-imidazo[ 1,2-a]pyridin-6-y1}-phenyl)-amide;
1-Cyclopropylmethyl-3-(2-methyl-3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino |-
imidazo[1,2-a]pyridin-6-y1} -phenyl)-1-propyl-urea;
1-(2-Methyl-3-{8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino |-imidazo{ 1,2-aJpyridin-
6-yl}-phenyl)-3-(1-phenyl-propyl)-urea;
1-((8)-1-Hydroxymethyi-2,2-dimethyl-propyl)-3-(2-methyl-3- {8-[ 5-(morpholing-4-
carbonyl)-pyridin-2-ylamino}-imidazo[1,2-a]pyridin-6-yl} -phenyl)-urea,
1-(2-Methyl-3-{8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino J-imidazo[ 1,2-apyridin-
6-yl}-phenyl)-3-((S)-1-phenyl-ethyl)-urea;
1-((3S,48)-4-Hydroxy-1,1-dioxo-tetrahydro-11’-thiophen-3-y1)-3-(2-methyl-3- {8-{5-
(morpholing-4-carbonyl)-pyridin-2-ylamino]-imidazo[1,2-a]pyridin-6-yl} -phenyD)-
urea,
1-(2-Methyl-3-{8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino J-imidazo[ 1,2-aJpyridin-
6-y1}-phenyl)-3-(2,2,2-trifluoro-cthyt)-urea;
1-({S)-2-Hydroxy-1-methyl-ethyl)-3-(2-methyl-3- { 8-[ 5-(morpholine-4-carbonyl)-pyridin-
2-ylamino]-imidazof1,2-aJpyridin-6-yl}-phenyl)-urea,
3-Hydroxy-pyrrolidine-1-carboxylic acid (2-methyl-3- {8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-imidazo[1,2-a]pyridin-6-yl} -phenyl)-amide;
(S)-2-Hydroxymethyl-pyrrolidine- 1 -carboxylic acid (2-methyl-3-{8-[5-(morpholine-4-
carbonyl)-pyridin-2-ylamino }-imidazo[ 1,2-g}pyridin-6-yl} -phenyl)-amide;
4-Hydroxy-piperidine-1-carboxylic acid (2-methyl-3-{8-[5-(morpboline-4-carbonyl)-
pyridin-2-ylamino]-imidazo| [,2-a]pyridin-6-y1}-phenyl)-amide;
3-Hydroxy-piperidine-1-carboxylic acid (2-methyl-3-{8-[5-(morpholine-4-carbonyl)-
pszridin—}ylamino ]-imidazo[1,2-ajpyridin-6-yl}-phenyl)-amide;
1,1-Bis~(2-hydroxy-ethyl)-3-(2-methyl-3- {§-[ 5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-imidazo[ 1,2-a]Jpyridin-6-yl}-phenyl)-urea;
2-Hydroxymethyl-piperidine- I -carboxylic acid (2-methyl-3- {8-[5-(morpholine-4-
carbonyl)-pyridin-2-ylamino]-imidazo{1,2-a]pyridin-6-yl} -phenyl)-amide;
3-Hydroxymethyl-piperidine-1-carboxylic acid (2-methyl-3-{8-[5-(morpholine-4-
carbonyl)-pyridin-2-ylamino ]-imidazo| 1,2-a]pyridin-6-yl}-phenyl)-amide;
1-(4-Hydroxy-cyclohexyl)-3-(2-methyl-3- { 8- 5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-imidazo[1,2-a]pyridin-6-yl}-phenyl)-urea;



19 N N H2NIN N43-(8-Amino-imidazo [1,2-Mpyridazin-6-y0-2-methyl-
aphenyl]-4-tert-butyt-benzamide 400 1-10 n N 4-tert-Butyl-N-
[348-(3-tertbutyl-ureido)-imidazo[1,2-bk pyridazin-6-yl]-2-methyl- phenyl} -benzamide 499 191.0- 193.0
a* 1-11 NNVORGTHIF, HO\ -N \ 4-tert-Butyl-N-(3- {84342- hydroxy-etR{p EFétd¥ ke Fazo-
[1,2-b]pyridazin-6-y1) -2-methyl- phenyl)-benzamidé487

4-tert-Butyl-N-(3-{8-[6-(3-hydroxy-pyrrolidin-1-yl)-pyridin-2-ylamino}-imidazo[ 1,2-
alpyridin-6-yl}-2-methyl-phenyl)-benzamide;
N-(1,1-Dimethyl-propyl)-2-(3-{8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazo[1,2-a]pyridin-6-yl} -phenyl)-acetarmide;
5 N-(1-Ethyl-propy)-2-(3-{8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino}-mmidazo[ 1,2~
alpyridin-6-yl}-phenyl)-acetamide;
N-(1-Ethyl-propyl)-2-(3- {8-{ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino ]-imidazo[1,2-
apyridin-6-y1}-phenyl)-acetamide;
N-(2-Methoxy-1-methyl-ethyl)-2-(3- {8-[5-(morpholine-4-carbonyl)-pyridin-2-ylammeo]-
10 imidazo[1,2-a]pyridin-6-y1}-phenyl)-acetamide;
N-(2-Methoxy-1-methyl-ethy!)-2-(3-{&-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazo[1,2-alpyridin-6-yl}-phenyl)-acetamide;
1-(2,5-Dimethyl-2,5-dihydro-pyrrol-1-y1)-2-(3- {§-[ 5-(morpholine-4-carbonyl)-pyridin-2-
yiamino}—imildazo [1,2-a]pyridin-6-yl}-phenyl)-ethanone;
15 1-(2-Methyl-piperidin-1-y1)-2-(3- { 8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazol1,2-a]pyridin-6-yi}-phenyl)-ethanone;
1-Azepan-1-yl-2-(3-{8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino}-imidazo[ 1,2-
ajpyridin-6-yl}-phenyl)-cthanone;
1-((28,6R)-2,6-Dimethyl-piperidin-1-y1)-2-(3- {8-{5-(morpholine-4-carbony}-pyridin-2-
20 ylamino]-imidazo[1,2-aJpyridin-6-yl} -phenyl)-ethanone;
N-(2-Dimethylamino-ethyl)-N-methyl-2-(3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-
ylaminoj-imidazo[1,2-a]pyridin-6-yl} -phenyl)-acetamide;
1-(4-Methyl-piperazin-1-yi}-2-(3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylammo -
imidazo[1,2-a]pyridin-6-yl} -phenyl)-ethanone;
25  1-(4-Ethyl-piperazin-1-yl)-2-(3-{8-[5-(morpholine-4-carbonyl)-pyridin-2-ylammo]-
imidazo[1,2-alpyridin-6~yl} -phenyl)-ethanone;
4—(3—Methy1~azetidin-3~y1) -N-(2-methyl-3-{8-[ 5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-imidazo[ 1,2-a]pyridin-6-yl} -phenyl)-benzamide;
[6-(6-{3-[1-(4-tert-Butyl-phenyl)-2,2,2-trifluoro-ethylamino]-2-methyl-phenyt} -
30 imidazo[1,2-a]pyridin-8-ylamino)-pyridin-3-yl}-morpholin-4-yl-methanone;
3-Aza-bicyclo[3.2.2]nonane-3-carboxylic acid (2-methyt-3-{8-[5-(morpholine-4-
carbonyl)-pyridin-2-ylamino -imidazo[ 1,2-a]pyridin-6-y1} -phenyl)-amide;
Piperidine-1,3-dicarboxylic acid 3-amide 1-[(2-methyl-3-{8-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino}-imidazo[1,2-a}pyridin-6-vi}-phenyl)-amide];



183.0- 184.0 1-12 "k, H 4-tert-Butyl-N- j2-methyl-3-[8(thiazol-2-ylamino)-imidazo-
[1,2-b]pyridazin-6-yll-phenyl}- benzamide 483 178.0- 179.0 WO 2009/077334PCT/EP2008/066758
-39- 1-13 H1)}hQRe s d73Methy1-3-(6-phenyl-imidazo- [1,2-b]pyridazin-8-y hpugd268058240- 193.0
1-14 N1141 1-(6- (3-[2-( 1,3-Dihydro-isoindo1-?2-%})-2-0xo-ethylkphen- yl}
-imidazo[1,2-b]pyridazin-8- y1)-3 -methyl-urea

' 1,1-Bis~(2-methoxy-ethyl)-3-(2-methyl-3-{8-{5-(morpholine-4-carbonyl)-pyridin-2-

ylamino]-imidazo[1,2-a]pyridin-6-yi} -phenyl)-urea;
3,4-Dihydro-Z#-quinoline- 1 -carboxylic acid (2-methyi-3- {8-[S-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-imidazo[,2-a]pyridin-6-yl} -phenyl)-armde; |
5 (4aR,8a8)-Octahydro-isoquinoline-2-carboxvlic acid (2-methyl-3- {8-[S-(morpholine-4-
carbonyl)-pyridin-2-ylamino]-imidazo{ 1,2-a]pyridin-6-y1} -phenyl)-amide;
{6-[6-(2-Hydroxymethyl-phenylj-imidazo[ 1,2-a]pyridin-§-ylamino}-pyridin-3-yl} -
morpholin-4-yl-methanone; /
1-Methyl-3-(2-methyi-3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino j-imidazo[1,2-
10 a]pyriéin-6-yl}-phenyl)-1-phenyl-urea;
1-Bthyl-3-(2-methyl-3-{8-[ 5-(morpholine-4-carbonyl}-pyridin-2-ylamino ]-imidazo[ 1,2
alpyridin-6-y1}-phenyl)-1-phenyl-urea;
1-{2-Methyl-3-{8-[5-(morpholne-4-carbonyl)-pyridin-2-ylaminoJ-imidazo[1,2-a pyndin-
6-y1}-phenyl}-3-phenyl-urea;
15  1-Indan-1-y1-3-(2-methyl-3- {8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-
imidazof [, 2-alpyridin-6-yl}-phenylj-urca;
1-(2-Methyi-3- {8-{ 3-(morpholine-4-carbonyi}-pyridin-2-ylamino}-imidazo[ 1,2-a]pyridin-
6-y1)-phenyl)-3-(4-methyl-oxazol-2-yl)-urea;
1-(3-Chloro-phenyl}-3-(2-methyl-3- {8-{ 5-(rnorpholine-4-carbonyl)-pyridin-2-yiamino -
20 imidazo[ 1,2-alpyridin-6-yi}-phenyl)-urea;
1-(2-Methyl-3-{&-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-imidazo{ ,2-a]pyridin-
6-yl}-phenyl)-3~(2-riflvoromethyl-phenyl}-urea; '
1~(4-tert-Butyl-phenyl)-3~(2-methyl-3- {8-[ 5-(morpholine-4-carbonyl)-pyridin-2-
viamino ]-imidazo{1,2-alpyridin-6-y1} -phenyl)-urea; and
25 1-(4-Methanesulfonyl-cyclohexyl)-3~(2-methyl-3- {8-[5-(morpholine-4-carbonyl)-pyridin-
2-ylarmino |-imidazo| 1,2-a}pyridin-6-y1}-phenyl)-urea.

The present disclosure further provides the compound of formula V that is selected from the group

consisting of
A-tert-Butyl-N- {3-[8-(3-ethyl-ureido)-irmdazo[ 1, 2-ajpyridin-6-y1]-2-methyl-phenyl} -
30 benzamide;
4-rert-Butyl-N- {2-methyi-3-[8-(3-propyl-ureido }-imidazo{1,2-¢]pyridin-6-yl}-phenyl}-
benzamide;
4-terr-Butyl-N-{2-methyl-3-[8-(3-methyl-ureido)-imidazo{1,2-a]pyridin-6-yl}-phenyl} -

benzamide;



427 244.0- 245.0 1-15H N (7- 1-Methyl-346-(I -methyl- 1H-pyrrol-2-3/1)-imidazo[1,2-b]
pyridazin-8-A-urea 271 1-16 HOAHIIl -...Nr".... H, 4-tert-Butyl-N-(3- { 843 -(3

-di-methylamino-propyl)-ureido - imidazo [ 1 ,2-b]pyridazin-6-y1} -2- methyl-phenyl)-benzamide
HN,, NY - &Q20/053N- {3-[8-(3-Ethyl-ureido)-imidazo [1 ,2-b]pyridazirft6 NAFRINERA-phenyl}

-4-(1 -hydroxy- 1_ methyl-ethyl)-benzamide ~26-
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N-[3-(8-Acetylamino-imidazo[ 1,2-a]pyridin-6-yl)-2-methyl-phenyl]-4-fert-butyl-
benzamide;

4-(1-Hydroxy-1-methyl-ethyl)-N- {2-methyl-3-]B-(3-methyl-ureido)-imidazo[1,2-
a)pyridin-6-yl]-phenyl}-benzamide;

1-(6-{3-[2-(1,3-Dihydro-isoindo}-2-yl)-2-oxo-ethyl]-phenyl} -imidazo[1,2-a]pyridin-8-
y1)-3-methyl-urea;

1-(6-{3-]2-(3-tert-Butoxy-azetidin-1-y1)-2-oxo-cthyl]-phenyl } -imidazo[ 1,2-a]pyridin-8-
y1)-3-methyl-urea,

1-Methyl-3-(6-phenyl-imidazo{1,2-a]pyridin-8-yl)-urea;

4-Dimethylamino-N-{2-methyl-3-[8~(3-methyl-ureido)-imidazof 1,2-a]pyridin-6-yl]-
phenyl}-benzamide;

4-Dimethylamino-N-(3-{8-{3-(2-hydroxy-¢thyl)-ureido]-imidazo{1,2-alpyridin-6-yl } -2-
methyl-phenyl)-benzamide;,

N-{2-Methyl-3-[8~(3-methyl-ureido)-imidazo[ 1,2-aJpyridin-6-yl}-phenyl} -4-
trimethyisilanyl-benzamide;

4-(Cyano-dimethyi-methyl)-N- {2-methyl-3-[8~(3-methyl-ureido)-imidazo[1,2-a]pyridin-
6-yl]-phenyl}-benzamide;

4-tert-Butyl-N-{ 2-methyl-3-(8-ureido-imidazo[ 1,2-¢]pyridin-6-yl)-phenyl]-benzamide;

4-Dimethylamino-N-(2-methyl-3-{8-[3-(3-morpholin-4-yl-propyl)-ureido}-imidazo[1,2-
alpyridin-6-yl} -phenyl)-benzamide,

4-Dimethylamino-N-(3- {8-[3-(3-hydroxy-propyl)-urcido]-imidazo[1,2-a]pyridin-6-yl} -2-
methyl-phenyl)-benzamide;

3-tert-Butoxy-azetidine-1-carboxylic acid (3-{8-[3-(3-dimethylamino-propyl)-urcido]-
imidazof1,2-alpyridin-6-yl}-2-methyl-phenyl)-amide;

4-tert-Butyl-N-(3-{8-[3-(2-hydroxy-ethyl)-ureido]-imidazo[ 1,2-a]pyridin-6-yl} - 2-methyl-
phenyl)-benzamide,

4-Dimethylamino-N-{2-methyl-3-(8- {3-[3-(4-methyl-piperazin-1-yl)-propyl}-ureido } -
imidazo] 1,2-a]pyridin-6-yl)-phenyl}-benzamide;

Pyrrolidine-I-carboxylic acid {2-methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-a]pyridin-6-
yl]-phenyl}-amide;

4-Dimethylamino-N- {3-[8-(3-cthyl-ureido)-imidazo[ 1,2-a]pyridin-6-y1}-2-methyl-
phenyl}-benzamide;

3-tert-Butoxy-azetidine-1-carboxylic acid {2-methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-
alpyridin-6-yi]-phenyl}-amide;

-17



1-18 1,----1-1:-/-0,,------ , .- 4-Dimethylamino-N- {3 4843 - ethyl-ureido)-imidazo [ 1,2-b]
pyridazin-6-y1]-2-methylphenyl} -benzamide WO 2009/077334PCT/EP2008/066758 -40- 1-19 H
...... “N,w, 10 N\ ., O lIsF OF N- {3-[8-(3-Ethyl-ureido)-imidazo[1,2-b]pyridazin-6-y1]-2- methyl-phenyl}
-442 2 2-trif P9 8yéitbxy-1 -trifluoromethyl-ethyl)-benzamide 1-20 18T EFFFR1°965%P INI 4-(C
yano-dimethyl-methyl)-N{2-methy1-3 4843-methylti¢éido)-imidazo [ 1,2-b]pyridazin6-y1]-phenyl 1

-benzamide Pyrrolidine-1-carboxylic acid {3-[8-(3-ethyl-ureido)-imidazo[1,2-alpyridin-6-y1]-2-
methyl-phenyl}-amide;
4-tert-Butyl-N-(3-{8-[3-(3-dimethylamino-propyl)-ureido]-imidazo[ 1,2-aJpyridin-6-y1} -
2-methyl-phenyly-benzamide;
5  4-Methoxy-N-{2-methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-a]pyridin-6-yl}-phenyl } -
benzamide;
N-{2-Methyl-3-[8-(3-methyl-urcido)-imidazo[1,2-a]pyridin-6-yl}-phenyl} -4-
triﬁuorémethoxy»benzamide;
4-Ethoxy-N-{2-methyl-3-[8-(3-methyl-urcido)-imidazo[ 1,2-a]pyridin-6-yl]-phenyl} -
10 benzamide;
4-Isopropoxy-N-{2-methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-a]pyridin-6-yI]-phenyl}-
benzamide;
N-(3-{8-[3-(3-Dimethylamino-propyl)-ureido]-imidazo[ 1,2-a]pyridin-6-yl} -2-methyl-
phenyl)-4-(2,2,2-trifluoro-I-hydroxy-1-methyl-ethyl)-benzamide;
15 1,3-Dihydro-isoindole-2-carboxylic acid {2-methyl-3-[§-(3-methyl-ureido)-imidazo[1,2-
alpyridin-6-yl]-phenyl} -amide;
4-tert-Butyl-N-[ 2-methyl-3-(8- {3-[3-(4-methyl-piperazin-1-yl)-propyl]-ureido } -
imidazof1,2-a]pyridin-6-yi)-phenyl}-benzamide; '
3-(2,2,2-Trifluoro- -trifluoromethyl-ethoxy)-azetidine-1-carboxylic acid {2-methyl-3-[8-
20 (3-methyl-ureido)-imidazo[ 1,2-a}pyridin-6-ylj-phenyi} -amide;
{2-Methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-a]pyridin-6-yl}-phenyl} -carbamic acid
4,4-dimethyl-pent-2-ynyl ester;
1-(6-{3-[3-(4,4-Dimethyl-pent-2-ynyl)-urcide]-2-methyl-phenyl} -imidazo[ 1,2-a]pyridin-
8-yl}-3-methyl-urea;
25 N-(3-{8-[3-(3-Dimethylamino-propyl)-ureido]-imidazo[ 1,2-a]pyridin-6-yl}-2-methyl-
pheny!)-4-(2,2,24rifluoro-1-hydroxy- 1 -trifluoromethyl-ethyl)-benzamide;
N-(4,4-Dimethyl-pent-2-ynyl)-2- {3-[§-(3-methyl-ureido)-imidazo[ 1,2-a]pyridin-6-yi]-
phenyl}-acctamide;
4-tert-Butyl-N-(3-{8-[3-(3-imidazol-1-yl-propyl)-ureido}-imidazo[ 1, 2-a]pyridin-6-yl} -2-
30 methyl-phenyl)-benzamide;
3-Isopropoxy-azetidine-1-carboxylic acid {2-methyl-3-[8-(3-methyl-ureido)-imidazof1,2-
alpyridin-6-yl]-phenyl}-amide;
4-tert-Butyl-N-[3-(8-{3-[ 3-(4-methanesulfonyl-piperazin- 1-yl)-propyl}-ureido } -
imidazo{ 1,2-a]pyridin-6-yi)-2-methyl-phenyl}-benzamide;



2 HNyN 0 N N W-F N- (348-(3-Ethyl- ureido) imidazagfL,2-b]pyrid azin-6-y11-2- methyl-phenyl}
(;14(82 (232Ettrr|1f)|/lljr(ljjrr(gi)a'c?’h g%ﬁr?(ﬁlé(])(% %t@]gp ztl)r(le o m%elﬂ‘ét%?%%}ﬁo 1%’%@% ﬁrﬁl%‘lﬂuoro 1-hydroxy-
1-methylethyl)-benizattids] 1 I-B@}&diﬁ@}i&Mﬁeﬂﬂyl@ﬂ\éI@Wb&%@dﬁ;ethylureldo) imidazo
[1,2-b]pyridazgrl§m]é‘ﬁyfﬂy J% ﬂolpl?f%y 9 rg{gc?rpf}oﬁdf—t? 3];1 propyl-ureido]-immdazof1,2-
glpyrdin-6-yi} -phenyl)-benzamide;
4-Cyclopropyl-N-{3-[8-(3-ethyl-ureido)-midazo[ 1,2~ jpyridin-6-yi}-2-hydroxymethyl-
phcnfl} -benzamide; _ ‘
4-Cyclopropyt-N-(3- {8-[3-(3-dimethylamino-propyl)-ureido]-imidazo] 1,2-aJpyridin-6-
yl}—2—bydmxym@thyl-phenyl}bénzamide; and
4-Cyclopropyl-N-{2-hydroxymethyl-3-[8-(3-methyl-ureido }-imidazo[ 1,2-a]pyridin-6-yi}-
phenyl}-benzamide. | ‘

The present disclosure further provides the compound of formula VI that is {6-Cyclohex-1-enyl-
imidazo{1,2-ajpyridin-8-yl}-3-methyl-urea.

In a second aspect, there is provided the use of a compound of formula X as defined above for the preparation

of a medicament for treating rheumatoid arthritis.

In another embodiment, the present disclosure provides a method for treating an inflammatory
and/or autoimmune condition comprising administering o 2 patient in need thersofa

therapeutically effective amount of any of the above Btk inhibitor compounds of formulae
Xand I-VI.

In a third aspect, there is provided the use of a compound of formula X as defined above for the preparation of

a medicament for the {reatment of an inflammatory and/or autoimmune condition.

In another embodiment, the present disclosure provides a method for treating an arthritis comprising

administering to a patient in need thereof a therapeutically effective amount of any of the

gbove Btk inhibitor compounds of formulae X and I-VI .

Tn ancther embodiment, the present disclosure provides a method of inhibiting B-cell proliferation
comprising administering i a patient in need thereof a therapeutically effective amount of

any of the above Btk inhibitor compounds of formulae X and I-VI .

in another embodiment, the present disclosure provides a method for inhibiting Btk activity
comprising administering any of the above Btk mhibitor compounds of formulae X and }-
V1, wherein the Btk inhibfior compound exhibits an ICsp of 50 micromolar or less in an

in vitro biochemical assay of Btk activity.

In another embodiment, the present disclosure provides the above method, wherein the Btk inhibitor
compiound exhibits an ICs 6f 100 nanomolar or less in an in vitro biochemical assay of

Btk activity.

In another embodiment, the present disclosure provides the above method, wherein the compound

exhibits an 1Cs, of 10 nanomolar or less in an in virro biochermeal assay of Btk activity.



[Il 4-Dimethylamino-N- {2-methyl348-(3-methyt-ureido)-imidazo[ 1 ,2-b]pyridazin-6-yfl-phenyl}
-benzamide WO 2009/077334PCT/EPZOOS/OGGVZ% -41-1-25HN 1040

4-(Cyano-dimethyl-meth Lf -eth I-u%ia} -imidazo 1 2- bll %azm -6- th henyl}
-benzamide In ihféff{% odjrppd ‘E)pﬁ%% AL Py B}/?é if‘“% I?n lgi}?{aimv]n Bi1-3 4843
-methyl-u reid@l)dmmmmmWr@éW%@E-@H@%ﬂ@t bemm@ceof a therapeutically

effective amount of an anti-inflammatory compound in combination with any of the

above Btk inhibitor compounds of formulae X and I-VI .

In another embodiment, the present disclosure provides a method for treating arthritis comprising co-
administering to a patient in need thereofa therapeutically effective amount of an anti-
inflammatory compound in combination with of any of the above Btk inhibitor

compounds of formulae X and I-VI .

In another embodiment, the present disclosure provides a method for treating a lymphoma or a BCR-
ABLI" leukemia cells by administering to & patient in need thereof a therapeutically

effective amount of any of the above Btk inhibitor compounds of formulae X and I-VI .

Tn a fourth aspect, there is provided a pharmaceutical composition comprising a compornnd zs defined above

admixed with at least one pharmaceutically acceptable carrier, excipient or diluent.

In another embodiment, the present disclosure provides a pharmaceutical composition comprising
any of the above Btk inhibitor compounds of formulae X and 1-VI | admixed with at least

one pharmaceutically acceptable carrier, excipient or diluent.

The compounds of formulae X and I-VI mnhibit Bruton's tyrosine kinase (Btk). Activation
of Btk by upstream kinases results in activation of phospholipase-Cy which, in turn,
stimulates release of pro~inflammatory mediators. Compounds of formulae X and 1-VI
are useful in the {reatment of arthritis and other anti-inflammatory and auto-immune
diseases. Compounds according to formulae X and 1-VI are, accordingly, useful for the
eatment of arthritis. Compounds of formulae X and I-VI are useful for inhibiting Btk in
.. celis and for modulating B-cell development. The present invention further comprises
pharmaceutical compositions containing compounds of formulae X and I-V]I admixed

with pharrnaceutically acceptable carrier, excipients or diluents.

- The phrase "as defined herein above" refers to the broadest definition for each group as
provided herein or the broadest claim. Inall other aspects, variations and embodiments
provided, substituents which can be present in each embodiment and which are not

expiicitly defined retain the broadest definition provided herein.

The compounds of Formulae X and I-V] inhibit Bruton's tyrosine kinase (Btk).
Activation of Btk by upstream kinases results in activation of phospholipase-Cy which, in
turn, stimufates release of pro-inflammatory mediators. The compounds of Formulae X

and I-VI incorporating 2-amino pyridine or urea sidechains at the 8-position on the



1-27 --, 0)NI 0 OH N- t2-Methy1-3 4843 -methyl-ureido)-imidazo [ 1,2-b]pyridazin6-y11-phenyl)
-4-(2,2,2-trifluorol -hydro xy- 1 -trifluoromethylethyl)-benzarnide 1-28 HH\IN 0 O 3 -ten-Buto
xy-azetidine- 1 -carboxylic acid {2-methyl-3-[8-(3- methyl-urcido)-imidazo 1 2 bk rldazm 6-yl]
-phenyl} -am{tfe 200%G 13#4r7 - NYN (""OLN O,, H _ 0 ---,----0- N- 12-Met @/
-methylureido)-imidazo [ 1 ,2-b]pyridazin6-y|kpherr)3lfi)f~ 4-phenoxy- benzamlde I 30 Hk 0-- Nif,--1 0

imidazopyridine and imidazopyridazine ring systems in particular exhibit unexpectedly
enhanced inhibitory activity compared to analogues with other side chains. The
compounds of Formulae X and 1-VI, wherein X is o-hydroxymethyl in particular exhibit
unexpectedly enhanced inhibitory activity. Compounds of Formulae X and I-VI are

5 useful in the treatment of arthritis and other anti-inflammatory and auto-immune diseases.
Compounds according to Formulae X and I-VI are, according, useful for the treatment of
arthritis. Compounds of Formulae X and 1-V1 are useful for inhibiting Btk in cells and for
modulating B-cell development. The present invention further comprises pharmaceutical
compositions containing compounds of Formulae X and I-V1 admixed with pharma-

10 ceutically acceptable carrier, excipients or diluents.

The phrase “a” or “an” entity as used herein refers to one or more of that entity; ¢.g., a
compound refers to one or more compounds or at least one compound. As such, the terms

“a” (or “an”), “one or more”, and “at least one” can be used interchangeably herein.

The phrase "as defined herein above" refers to the broadest definition for cach group as
{5 provided herein. In all other embodiments provided below, substituents which can be
present in each embodiment and which are not explicitly defined retain the broadest

definition provided herein,

As used in this specification, whether in a transitional phrase or in the body of the claim,
the terms "comprise(s)" and "comprising” are to be interpreted as having an open-ended
20 meaning. That is, the terms are to be interpreted synonymously with the phrases "having
at least" or "including at least". When used in the context of a process, the term
"comprising" means that the process includes at least the recited steps, but may include
additional steps. When used in the context of a compound or composition, the term
"comprising" means that the compound or composition includes at least the recited

25 features or components, but may also include additional features or components.

As used herein, unless specifically indicated otherwise, the word "or" is used in the "in-

clusive" sense of "and/or" and not the "exclusive" sense of "either/or".

The term "independently" is used herein to indicate that a variable is applied in any one
instance without regard to the presence or absence of a variable having that same or a

30 different definition within the same compound. Thus, in a compound in which R" appcars
twice and is defined as "independently carbon or nitrogen"”, both R"s can be carbon, both

R"s can be nitrogen, or one R" can be carbon and the other nitrogen.



, 4-1sobutoxy-N- {2-methyl-3-[8- (3-methyl-ureido)-imidazo[1,2-b]pyridazin-6-y1]-phenyll - benzamide
WO 20091077334PCT/EP2008/066758 -42- 1-31 H rf.hr ..-N-.. N\ H 0 O H N-(3-
18-[3-(3-Dimethylaminopropyl)-ureido]-imidazo [1,2-b] - pyridazin-6-y11

-2-methylphefIF42A Hfiroxy- 1 -methyl-ethyl)-benzamide 1-32 (NH 73RFTHPRUSROSTSE_g 1\ -H;
FF \ F H N-(3- 18-[3-(3-Dimethylaminopropy1)-ureidét-imidazo [1,2-14-

pyridazin-6-yid: 2 MEHOviANe YD & (R 2 Retriflugro g ydioxyd-tiforpreloyke vt bpyzamide  1-33
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one time in any moiety or formula depicting and describing compounds employed or
claimed in the present invention, its definition on each occurrence is independent of its
definition at every other occurrence. Also, combinations of substituents and/or variables

are permissibie only if such compounds result in stable compounds.

The symbols "*" at the end of a bond or " ~7===~ " drawn through a bond each refer to the

point of attachment of a functional group or other chemical moiety fo the rest of the

molecule of which it is a part. Thus, e.g.: MeC(=0)OR" whercin R*is <] or

+ = Mec=0)0—<] -

A bond drawn into ring system (as opposed to connected at a distinct vertex) indicates

that the bond may be attached to any of the suitable ring atoms.

The term “optional” or “optionally” as used herein means that a subsequently described
event or circumstance may, but need not, occur, and that the description includes
instances where the event or circumstance occurs and instances in which it does not. For
example, “optionally substituted” means that the optionally substituted moicty may

incorporate a hydrogen or a substituent.

The phrase “optional bond” means that the bond may or may not be present, and that the
description includes single, double, or triple bonds. If a substituent is designated to be a

"bond™" or "absent”, the atoms linked to the substituents are then directly connected.

The term "about” is used herein to mean approximately, in the region of, roughly, or

around. When the term "about" is used in conjunction with a numerical range, it modifies
that range by extending the boundaries above and below the numerical values set forth, In
generai, the term "about" is used herein to modify"é numerical value above and below the

stated value by a variance of 20%.

Certain compounds of formulae 1-VI may exhibit tautomerism. Tautomeric compounds
can exist as two or more interconvertable species. Prototropic tautomers result from the
migration of a covalently bonded hydrogen atom between two atoms. Tautomers
generally exist in equilibrium and attempts to isolate an individual tautomers usually
produce a mixture whose chemical and physical properties are consistent with a mixture

of compounds. The position of the equilibrium is dependent on chemical features within



1- NJH O k- _3-tert-Butoxy-azetidinc-l-carboxylic acid (3-18-[3-(2-cyanoethyl)-ureido]-imidazo[ |
,2-1Th pyridazin-6-y11 -2-methyl-pi-len-yl)-amide 1-34 HH 1117) -,,---4 ..---..---ONIN H a 3-
ert-Butoxy-azetidine-1-carboxylic acid 134843-ethylureido)-imidazo[1,2-b]pyridazin- <
6-y1]-2-mettyRAEHYTT34mide 1-35 NHiIN 1.H1,1le IS N-(3- R0
1843-(3-Dimethylaminopropy1)-ureidokimidazo [1,24] -

gyfidaZi”'6'3/&1%ﬁaﬁ@@&i@(‘%ﬁqﬁe@&&ﬁ%ﬁ%ﬁh hyshpaeslandpitdeiidhenzamide 1-36 A- N4
acetaldehyde, the keto form predominates while; in phenols, the enol form predominates.
Common prototropic tautomers include keto/enol (-C(=0)-CH- S -C(-OH)=CH-),
amide/imidic acid (-C(=0)-NH- 5 -C(-OH)=N-) and amidine (-C(=NR)-NH- = -C(-
5 NHR)=N-) tautomers. The latter two are particularly common in heteroaryl and
heterocyclic rings and the present invention encompasses all tautomeric forms of the

compounds.

Technical and scientific terms used herein have the meaning commonly understood by
one of skill in the art to which the present invention pertains, unless otherwise defined.
10 Reference is made herein to various methodologies and materials known to those of skill
in the art. Standard reference works setting forth the general principles of pharmacology
include Goodman and Gilman's The Pharmacological Basis of Therapeutics, 10™ Ed.,
McGraw Hill Companies Inc., New York (2001). Any suitable materials and/or methods
known to those of skill can be utilized in carrying out the present invention. However,
15 preferred materials and methods are described. Materials, reagents and the like to which
reference are made in the following description and examples are obtainable from

commercial sources, unless otherwise noted.

The definitions described herein may be appended to form chemically-relevant
combinations, such as “heteroalkylaryl,” “haloalkylheteroaryl,” “arylalkylheterocyclyl,”
20 “alkylcarbonyl,” “alkoxyalkyl,” and the like. When the term “alkyl” is used as a suffix
following another term, as in “phenylalkyl,” or “hydroxyalkyl,” this is intended to refer to
an alkyl group, as defined above, being substituted with one to two substituents selected
from the other specifically-named group. Thus, ¢.g., “phenylalkyl” refers to an alkyl
group having one to two phenyl substituents, and thus includes benzyl, phenylethyl, and
25 Dbiphenyl. An “alkylaminoalkyl” is an alkyl group having one to two alkylamino
substituents. “Hydroxyalkyl" inciudes 2-hydroxyethyl, 2-hydroxypropyl, 1-
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 2,3-dihydroxybutyl, 2-
(hydroxymethyl), 3-hydroxypropyl, and so forth. Accordingly, as used herein, the term
“hydroxyalky!” is used to define a subset of heteroalkyl groups defined below. The term -
30 (ar)alkyl refers to either an unsubstituted alkyl or an aralkyl group. The term (hetero)aryl

or (het)aryl refers to either an aryl or a heteroaryl group.

The term “acyl” as used herein denotes a group of formula -C{(=0)R wherein R 1

hydrogen or lower alkyl as defined herein. The term or "alkylcarbonyl” as used herein



4-Dimethylamino-N-(3- {84343- dimethylamino-propy1l)-ureidok imidazo [1,2-b]pyridazin-6-y1} -2-
methyl-phenyl)-benzamide WO 2009/077334PCT/EP2008/066758 -43- 1-37 HHN ,- N 40
3-Benzyloxy-azetidine-1-carboxylic acid {2-methy1-3 -1843- methylrureido’%-imidazo
[1,2-Mpyridad B BN EHEhyI} -amide 1-38 CINOH is,0 I' 4-CyclopropyliN-/EF2008/066758
{2-hydroxymethyl-:_%_48-(3-methyl-ureido)- imidazo [’i?Z-b]pyridazin-G-yIk phenyl} -benzamide 1-39
I{\:IgﬁgN(; 2;‘} ']Hynbfgégt& E{%% A/f; {c%r%ﬂ&'@%fgwlgmﬁmizn rl‘{ 13 alkyl as %ef;ned herein. The term Ci
-(3-ethylurcido)-imidazo[1,2- ridazin6-y1]-2-hydroxymethyl-phenyll - i -
N NIfr HA acyl ret)ers to a group —C(]ES)R containyé ]carbc}]/'.l aton:){s. Thg te%ne’glyylcaggonngf?ngg Ssec} 40 170H It
herein means a group of formula C(=0)R wherein R is an aryl group; the term "benzoyl”

as used herein an "arylcarbonyl” group wherein R is phenyl.

5 The term “alkyl” as used herein denotes an unbranched or branched chain, saturated,
monovalent hydrocarbon residue containing 1 to 10 carbon atoms. The term “lower
alkyl” denotes a straight or branched chain hydrocarbon residue containing 1 to 6 carbon
atoms. "Cp-10 alkyl" as used herein refers to an alkyl composed of 1 to 10 carbons.
Examples of alkyl groups include, but are not limited to, lower alkyl groups include

10 methyl, ethyl, propyl, i-propyl, n-butyl, i-butyl, t-butyl or pentyl, isopentyl, neopentyl,
hexyl, heptyl, and octyl.

When the term “alkyl” is used as a suffix following another term, as in “phenylalkyl,” or
“hydroxyalkyl,” this is intended to refer to an alkyl group, as defined above, being
substituted with one to two substituents selected from the other specifically-named group.

15  Thus, e.g., “phenylalkyl” denotes the radical RR"-, wherein R'is a phenyl radical, and R"
is an alkylene radical as defined herein with the understanding that the attachment point
of the phenylalkyl moiety will be on the alkylene radical. Examples of arylalkyl radicals
include, but are not limited to, benzyl, phenylethyl, 3-phenylpropyl. The terms
“arylalkyl” or "aralkyl" are interpreted similarly except R' is an aryl radical. The terms

20 “(het)arylalkyl" or "(het)aralkyl" are interpreted similarly except R’ is optionally an aryl or

a heteroaryl radical.

The term "alkylene” as used herein denotes a divalent saturated linear hydrocarbon radical
of 1 to 10 carbon atoms (e.g., (CHa)u)or a branched saturated divalent hydrocarbon radical
of 2 to 10 carbon atoms (e.g., -CHMe- or -CH,CH(i-Pr)CH;-), unless otherwise ndicated.

25  Except in the case of methylene, the open valences of an alkylene group are not attached
to the same atom. Examples of alkylene radicals include, but are not limited to,
methylene, ethylene, propylene, 2-methyl-propylene, 1,1-dimethyl-ethylene, butylene, 2-
ethylbutylene.

The term "alkoxy" as used herein means an -O-alkyl group, wherein alkyl is as defined
30 above such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, 7-

butyloxy, pentyloxy, hexyloxy, including their isomers. “Lower alkoxy"” as used herein

denotes an alkoxy group with a "lower alkyl" group as previously defined. "Cy-10 alkoxy”

as used herein refers to an-O-alkyl wherein alkyl 1s Ci0.



4-Cyclopropyl-N- {2-hydroxymethyl-348-(3-propyl-ureido)- imidazo[1,2-14pyridazin-6-341- phenyl }
-benzamide 1-41 H N N* N OHO 4-Cyclopropyl-N- {2-hydroxymethyl-3 -[8-(3-isobutyl-ureido)-
imidazo [1,2- %ﬁ)yrldazm -6-y1]- phenyl} -benzamide [-42 r .,N...OH 110 OIS A 4-Cyclopropyl-N-
(2-hydroxymBthy¥A8E34sopropyl-ureido)-imidazo [1,2-b]pyridazin-6- yl]lfgﬁe%’)%ﬁ}g()en?gmlde 1-43 r
\NOH ,, HN 411 0 0 N 4-Cyclopropyl-N-(2-hydroxyrfrethyl-3- (845-(morpholine-4-

carbonyt)-py#i] Ve laminglziidazallAaiRyHoainGnd |réd?5‘ﬁ'Wﬁ"bG\UK@€HﬁR' is WQlkoxy
2009/077334PCT/EP2008 66 58 -44- 1-44 N.,N.,OH
radical as defined herein, and R" is an alkylene radical as defined herein with the under-
standing that the attachment point of the alkoxyalkyl moiety will be on the alkylene
radical, (i alkoxyalkyl denotes a group wherein the alkyl portion is comprised of 1-6
5 carbon atoms exclusive of carbon atoms in the alkoxy portion of the group. Ci.3 alkoxy-
C.. alkyl denotes a group wherein the alkyl portion is comprised of 1-6 carbon atoms and
the alkoxy group is 1-3 carbons. Examples are methoxymethyl, methoxycthyl,
methoxypropyl, ethoxymethyl, ethoxyethyl, ethoxypropyl, propyloxypropyl,
methoxybutyl, ethoxybutyl, propyloxybutyl, butyloxybutyl, z-butyloxybutyl,
10 methoxypentyl, ethoxypentyl, propyloxypentyl including their isomers.

The term "hydroxyalkyl" as used herein denotes an alkyl radical as herein defined
wherein one to three hydrogen atoms on different carbon atoms is/are replaced by

hydroxyl groups.

The terms "alkylsulfony!” or “lower alkyl sulfonyl” and "arylsulfonyl” as used herem
15 refers to a group of formula -S(=0),R wherein R is alkyl or aryl respectively and alkyl
and aryl are as defined herein. The term “heteroalkylsulfonyl” as used herein refers

herein denotes a group of formula -S(=0),R wherein R is “heteroalkyl” as defined herein.

The term “cycloalkyl” as used herein refers to a saturated carbocyclic ring containing 3 to
& carbon atorus, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
20 cyclooctyl. "Csy cycloalkyl” as used herein refers to an cycloalkyl composed of3 to 7

carbons in the carbocyclic ring.

The term "heteroaryl” or "heteroaromatic” as used herein means a monocyclic or bicyclic
radical of 5 to 12 ring atoms having at least one aromatic ring containing four to eight
atoms per ring, incorporating one or more N, O, or S heteroatoms, the remaining ring
25  atoms being carbon, with the understanding that the attachment point of the heteroaryl
radical will be on an aromatic ring. As well known to those skilled in the art, heteroaryl
rings have less aromatic character than their all-carbon counter parts. Thus, for the
purposes of the invention, a heteroaryl group need only have some degree of aromatic
character. Examples of heteroaryl moieties include monocyclic aromatic heterocycles
30 having 5 to 6 ring atoms and 1 to 3 heteroatoms include, but is not limited to, pyridinyl,
pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl, imidazolyl, oxazol, isoxazole, thiazole,
isothiazole, triazoline, thiadiazole and oxadiaxeline which can optionally be substituted

with one or more, preferably one or two substituents selected from hydroxy, cyano, alkyl,



N.",.40 LrO A. 4-Cyclopropyl-N- [2-hydroxymethy1-348-(isoxazol-3-ylamino)-imidazo
[1,2-12]pyridazin6-y11-p henyl 1 -benzamide 1-45 HN . 0 40 A 4-Cyclopropyl-N- 12-hydroxymethy1-3
4841 -methyl- 1 H-pyrazo 1-3 -ylamino)- imidazo [ 1,2-/,]- pyridazin-6-y1]-phenyl} -benzamide 1-46
N:,-.N,N 1-, WQ30093733¢1 10 0 41 A 4-Cyclopropyl-N- {3 -[8-(4,6-dimethyl} ¥k %?Q{ﬁ@?fg?ﬁino)-imidazo
[ 1,2-b]pyrid azin-6-yl]-2- hydro xymethyl-phenyl 1~benzamide TABLE Y No.1 Structure Name MS
MP 1-47  -“)sfkoxy, thio, lower haloalkoxy, alkylthio, halo, haloalkyl, alkylsulfinyl, alkylsulfonyl,

halogen, amino, alkylamino,dialkylamino, aminoalkyl, alkylaminoalkyl, and
dialkylaminoalkyl, nitro, alkoxycarbonyl and carbamoyl, alkylcarbamoyl,
dialkylcarbamoyl, arylcarbamoyl, alkylcarbonylamino and arylcarbonylamino. Examples
5 ofbicyclic moieties include, but are not limited to, quinolinyl, isoquinolinyl, benzofuryl,
benzothiophenyl, benzoxazole, benzisoxazole, benzothiazole and benzisothiazole.
Bicyclic moieties can be optionally substituted on either ring; however the point of

attachment is on a ring containing a heteroatom.

The term "heterocycloalkyl" or "heterocycle™ as used herein denotes a monovalent

10 saturated cyclic radical, consisting of one or more rings, preferably one to two rings, of
three to eight atoms per ring, incorporating one or more ring heteroatoms (chosen from
N,O or 8(0)u.2), and which can optionally be independently substituted with one or more,
preferably one or two substituents selected from hydroxy, oxo, cyano, lower alkyl, lower
alkoﬁ'{.y, lower haloalloxy, alkyithio, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,

15 amino, alkylamino, alkylsulfonyl, arylsulfonyl, alkylaminosulfonyl, arylaminosulfonyl,
alkylsulfonylamino, arylsutfonylamino, alkylaminocarbonyl, arylaminocarbonyl,
alkylcarbonylamino, arylcarbonylamino, unless otherwise indicated. Examples of
heterocyclic radicals include, but are not limited to, azetidinyl, pyrrolidinyl,
hexahydroazepinyl, oxetanyl, tetrahydrofuranyl, tetrahydrothiophenyl, oxazohdinyl,

20 thiazolidinyl, isoxazolidinyl, morpholinyl, piperazinyl, piperidinyl, tetrahydropyranyl,

thiomorpholinyl, quinuclidiny! and imidazolinyl.

Commonly used abbreviations include: acetyl (Ac), azo-bis-isobutyryinitrile (AIBN),
atmospheres (Atm), 9-borabicyclo[3.3.1]nonane (9-BBN or BBN), fert-butoxycarbonyl
(Boc), di-tert-butyl pyrocarbonate or boc anhydride (BOC,0), benzyl (Bn), butyl (Bu),

25 Chemical Abstracts Registration Number (CASRN), benzyloxycarbonyi (CBZ or Z),
carbonyl diimidazole (CDI), 1,4-diazabicyclof2.2.2Joctane (DABCO), diethylaminosulfur
trifluoride (DAST), dibenzylidencacetone (dba), 1,5-diazabicycio[4.3.0]non-3-ene (DBN),
1,8-diazabicyclo[5.4.0Jandec-7-ene (DBU), N,N'-dicyclohexylcarbodiimide (DCC), 1,2-
dichloroethane {DCE), dichloromethane (DCM), diethyl azodicarboxylate (DEAD), di-

30  iso-propylazodicarboxylate (DIAD), di-iso-butylaluminumhydride (DIBAL or DIBAL-H),
di-iso-propylethylamine (DIPEA), N,N-dimethy! acetamide (DMA), 4-N,N-
dimethylaminopyridine (DMAP), ethylene glycol dimethyl ether (DME}), N,N-
dimethylformamide (DMF), dimethyl sulfoxide (DMSO), 1,1%bis-
(diphenylphosphino)ethane (dppe), 1,1'-bis-(diphenylphosphino)ferrocene (dppf), 1-(3-



NH tA) N, N", Cocj_ 6-(6-Phenyl- imidazo [ 1, 2-a ]pi-din-8-ylamino)-nicotinic acid ethyl ester 141.5-
142.5-48 \ N N 49 (6-Phenyl- imidazo[1,2-a]pyridin-8- y1)-pyridin-2-yl-amine 287 1-49 Nrek)
Morpholin-4-y146-(6-phenylmidazo[1,2-a]pyridin-8-yl- amino)-pyridin-3-y11-mcthanone 400 a
WO 2009/0 73BT 2008/066 758 -45- 1-50 Nn PCT/EP2008/066758

-36-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), ethyl (Et), ethyl
acetate (EtOAc), ethanol (EtOH), 2-ethoxy-2H-quinoline-1-carboxylic acid ethyl ester
(EEDQ), diethyl ether (Et;0), O-(7-azabenzotriazole-1-yhj-N, N,N'N’-
tetramethyluronium hexafluorophosphate acetic acid (HATU), acetic acid (HOAc), 1-N-
5 hydroxybenzotriazole (HOBt), high pressure liquid chromatography (HPLC), iso-
propanol (IPA), lithium hexamethy! disilazane (LIHMDS), methanol (MeOH), melting
point (mp), MeSO;- (mesyl or Ms), , methyl (Me), acetonitrile (MeCN), m-
chloroperbenzoic acid (MCPBA), mass spectrum (ms), methyl ~butyl ether (MTBE), N-
bromosuccinimide (NBS), N-carboxyanhydride (NCA), N-chlorosuccinimide (NCS), N-

10 methylmorpholine (NMM), N-methylpyrrolidone (NMP), pyridinium chlorochromate
(PCC), pyridinium dichromate (PDC), pheny! (Ph), propyl (Pr), iso-propyl (i-Pr), pounds
per square inch (psi), pyridine (pyr), room temperature (1t or RT), tert-butyldimethylsilyl
or -BuMe;Si (TBDMS), triethylamine (TEA or EtsN), 2,2,6,6-tetramethylpiperidine 1-
oxyl (TEMPO), triflate or CF3S0;- (T1), trifluoroacetic acid (TFA), 1,1%-bis-2,2,6,6-

15  tetramethylheptane-2,6-dione (TMHD), O-benzotriazol-1-yl-N,N,N',N'-
tetramethyluronium tetrafluoroborate (TBTU), thin layer chromatography (TLC),
tetrahydrofuran (THF), trimethylsilyl or Me3Si (TMS), p-toluenesulfonic acid
monohydrate (TsOH or pTsOH), 4-Me-CeH4SO;- or tosyl (Ts), N-urethane-N-
carboxyanhydride (UNCA),. Conventional nomenclature including the prefixes normal

20 (m), iso (i-), secondary (sec-), tertiary (tert-) and neo have their customary meaning when
used with an alkyl moiety. (Rigaudy and Klesney, Nomenclature in Organic Chemistry,
TUPAC 1979 Pergamon Press, Oxford.).

Examples of representative compounds encompassed by the present invention and within
the scope of the invention are provided in the following Tables. These examples and

25 preparations which follow are provided to enable those skilled in the art to more clearly
understand and to practice the present invention. They shouid not be considered as
limiting the scope of the invention, but merely as being illustrative and representative

thercof.

In general, the nomenclature used herein is based on AUTONOM™ v 4.0, a Beilstein
30 Institute computerized system for the generation of IUPAC systematic nomenclature. If

there is a discrepancy between a depicted structure and a name given that structure, the

depicted structure is to be accorded more weight. In addition, if the stereochemistry of'a

structure or a portion of a structure is not indicated with, e.g., bold or dashed lines, the



N, 4-tert-Butyl-N-(2-methy1-3- (8[5-(mo rpho hne-4-carbonyl)- pyridin-2-ylamino]-imidazo-
[1,2-a]pyridin-6-y11 -phenyl)- benzamide 589 Cit 4111 -, 1\(-1/X7j,_,, _,N4\0, cl\----/\
4-tert-Butyl-N-(2-methyl-3-18- [5-(4-methyl-piperazinc-1-carbonyl)-pyridin-2-ylaminokimid-
azo[1,2-a]pydR8XPEY3Hheny1)- benzamide 602 1-52 NM 1N\ N-[3-(8-Aﬁﬁﬁ%3-ﬁ’ﬁ9ﬂ§’£%7sg
[1,2-a]pyridin-6-34)-2-methyl-p heny1J- 4-tert-butyt¥¥enzamide 399 it

structure or portion of the structure is to be interpreted as encompassing all stereoisomers

of it.
TABLE X.
No. | Structure ' MS | MP
| e
ENPEN
HR I:} (6-Phenyl-imidazo[1,2-b]pyrid- 288
I-1 L _
- azin-8-yl}-pyridin-2-yl-amine
0
ey [6-(1-Methyl-1 H-pyrrol-2-yl)-
L AP
12 T imidazo[1,2-b]pyridazin-8-yi]- | 291
/\ ) pyridin-2-yl-amine
-
[ =
No 2P ..
N 6-Cyclohex-1-enyl-imidazo-
A D (6-Cy e 160.7-
1-3 P [1,2-blpyridazin-8-yly-pyridin-2- : 292 1615
yl-amine o
i =
i B (6-Cyclohexyl-imidazo[1,2-b)-
1-4 L pyridazin-§-yl)-pyridin-2-yl- 294
amine
4-tert-Butyl-N-(2-methyl-3- {8-
[5-(morpholine-4-carbonyl)-
I-5 pyridin-2-ylamine]-imidazo- 390
[1,2-bpyridazin-6-yl}-phenyl)-
benzamide




1-53 Nn 0 4-tert-Butyl-N-13-[8-(3-ethylureido)-imidazo[1,2-a]pyridin-6- y1]-2-methyl-phenyl}-benzamide
470 4 1-54 Nn 4-tert-Butyl-N[2-methy1-3-(8- propionylamino-imidazo [1,2-*
pyridin-6-y1)-phenylkbenzamide 99.0 - 100.0 \. 11 1-55N\O0

WO 2009/877334 PCT/EPZO08/066758
.38-
N 4-terr-Butyl-N- {3-[8-(3-iso- ! |
3
VRN propyl-ureido)-imidazo[1,2-5]- 178.6-
1-6 G W 485
Y )~ | pyridazin-6-yl]-2-methyl- 180.0
" phenyl}-benzamide
N/ﬁ 4-tert-Butyl-N-{3-{8-(3-cthyl-
.
- = ';\N ureido)-imidazo[1,2-b]pyridazin- 1 181.0-
I/N_<° °}~®_§ 6-yl]-2-methyl-phenyl} -benz- 183.0
N
" amide
Nﬁ 4-tert-Butyl-N- {2-methyl-3-]8-
ol (3-methyl-ureido)-imidazo- 163.0-
I-8 i Y g 457
N >_©_\L [1.2-blpyridazin-6-yl]-phenyl}- 165.0
i benzamide
Y N-[3-(8-Amino-imidazof1,2-b]-
N
| 2 T N A pyridazin-6-yl)-2-methyl- 400
g: C ; phenyl]-4-fert-butyl-benzamide
4-tert-Butyl-N-{3-[8-(3-tert-
butyl-ureido)~imidazo{1,2-b]- 191.0-
I-10 499
pyridazin-6-yi]-2-methyl- 193.6
phenyl}-benzamide
A v detert-Butyl-N-(3- {8-[3-(2-
D hydroxy-ethyl)-ureido]-imidazo- 183.0-
I-11 I Y e = o 487
Ha/—/ o s SR /\—<\ [1,2-b]pyridazin-6-yl}-2-methyl- 184.0
= phenyl)-benzamide
'S 4-tert-Butyl-N- {2-methyi-3-[8-
sl N (thiazol-2~ylamino »-imidazo- 178.0-
112 ~« Y o 483
Q\/\N % [1.2-b]pyridazin-6-yl]-phenyl}- 179.0
" benzamide




YINN HH 4-tert-Butyl-N- {2-methyl-348- (3-propyl-urcido)-imidazo[1,2-a]pyridin-6-y11-phenyl} -
benzamide 484 1-56 C-IN,rlr1H--- /?,",--',"1 NH -5":- NN HiOlJ 4-tert-Butyl-N-12-rnethy1-318-
(3-methyl-ureido)-dazo [1,2- cdpyridin-6-yll-phenyl} -benz- amide 149.0 148.0- 1-57 N \ 0Si HNI Oto
N., N-P-(8-AREAHIR G hidazo[1,2-a]pyridin-6-y0-2-methylphenyl]-4-tert Xl raM e 132.0-
133.0 WO 2009/077334PCT/EP2008/066758 -46-3258 N \ 0 RNN4111. Oill 4-(1 -Hydro xy-

1-methyl-ethyt)=N= (2-n|etilyi-731§8-(3-met'nyiuleidu simidazo {1, 2=ajpyrid in-6-yU-phenyiii-benzamide
458 1-59 - ¥ I-Methyl-3-(6-phenyl-imidazo- 268 192.0-
1-13
[1,2-b}pyridazin-8-yl}-urca 193.9
1-(6-{3-[2-(1,3-Dihydro-iso-
indol-2-yl)-2-oxo-ethyl}-phen- 244.0-
I-14 o 427 |
yl}-imidazo[1,2-bpyridazin-8- 245.9
yi)-3-methyl-urea
N g |-Methy-3-[6-(1-methyl-1H-
I-15 o N pyrral-2-yl)-imidazo[1,2-5]- 271
7N pyridazin-8-ylj-urea
'\7 4-tert-Butyl-N-(3- {8-[3-(3-di-
H o L methylamino-propyl)-ureido]-
1—16 P e .
I;J i “ imidazo[1,2-blpyridazin-6-y1}-2-

" i\%] o7 methyl-phenyl)-benzamide
N-{3-[8-(3-Ethyl-ureido)-imid-
azo[1,2-b]pyridazin-6-yi]-2-

1-17
methyl-phenyl}-4-(1-hydroxy-1-
methyl-ethyl)-benzamide
P
AR LS 4-Dimethylamino-N-{3-[8-(3-
L -
P ethyl-urcido)-imidazo[1,2-b]-
1-18 A, o
b I pyridazin-6-yl}-2-methyl-

phenyl}-benzamide




"--) 0404 1 -(6- (3424 1,3-Dihydro-isoindo1-2-y1)-2-0 xo-ethylkphen- yl 1 -imidazo[1,2-a]pyridin-8-y1)-
3-methyl-urea 426 1-60, 0 40 1 -(6- (342-(3-tert-Butoxy-azetidin-1 -y1)-2-0 xo-ethyg-pheny Il -
imidazo[1,2-c]pyridin-8-y1)-3- methyl-urea 436 1-61 IIN),INL) 'Val ,,,,-i==--, I, 1

-Methyl-3-(6 pHSAYHAZ0- [1,2-a]pyridin-8-y1)-urea 69.0- 70.0 1-62 .C?%Yﬁa,fﬁsﬁ(’fz‘:(%-Cyc lohex-
1-enyl-imidazo[1,2-a]pyridin-8-y1)-3-methyl- urea 2¥4-

‘o N1/> N-{3-[8-(3-Ethyl-ureido}-imid-
YO azo[1,2-b]pyridazin-6-yl}-2-
I-19 - methyl-phenyl}-4-(2,2,2-tr1-
i e fluoro-1-hydroxy-1-trifluoro-
el ] methyl-cthyl)-benzamide
i
/ﬁlﬁ i ;N} 4-(Cyano-dimethyl-methyl)-N-
o {2-methyl-3-[8-(3-methyl-

I-20 .
N ureido)-imidazo[1,2-b]pyridazin-
H
6-yl]-phenyl} -benzamide
li

N-{3-[8-(3-Ethyl-ureido)-imid-
azo[1,2-b]pyridazin-6-yl]-2-
methyl-phenyl}-4-(2,2,2-tr1~

I-21
fluoro-1-hydroxy-1-methyl-

ethyl)-benzamide

S N-{3-[8-(3-Ethyl-ureido)-imid-
g azo[1,2-blpyridazin-6-yi}-2-
I-22 o methyl-phenyl}-4-(2,2,2-tri-

ﬁ/%@\(z fluoro-1-hydroxy-1-methyl-
F
F

HO ethyl)-benzamide

! N-{2-Methyl-3-[8-(3-methyl-
o ureido)-imidazo[1,2-b]pyridazin-

123 |
a’“\©\ 6-yl]-phenyl}-4-propoxy-benz-
YW amide

/EYQ 'j} 4-Dimethylamino-N- {2-methyl-
i
3-[8-(3-methyl-ureido)-imid-
1-24 o

. )H@ azo[1,2-bipyridazin-6-yl]-phen-
i

vl}-benzamide




1-63\ 41t H NN HO41*H 4-D imethylamino-N- (2-methyl348-(3-methyl-ureido)-imidazo[ 1,2-a]pyrid
in-6-yl] -phenyl 1 - benzamide 443 F. 1-64 MNN ile NH )NO. Ho 4-Dimethylamino-N-(3- ( 843 -(2-
hydroxy-ethyp-ureidokimidazo- [1,2-a]pyridin-6-y11-2-methyl- phenyl)-benzamide 153.7- 164.4 1-65
N/ri/ 11 'lc- PYR200907RE3¢2-Methy1-348-(3-methyl- ureido)-imidazo[1,2-a]pyHdieE M3 nyI}
-4-trimethylsilanyl- benzamide 143.5- 154.4 WO 2@09/077334PCT/EP2008/066758 -47- 1-66 N MN N

N

I0ft is NH 4 (Cyau|u-di|||cthyi-|'5u§||yi)-N[2-||u-_-ii|yi-348-(3-methyi-ure- do)-imidazo 1, 2=ajpyrid in;6-
128.0- \”’H\H N 4-(Cyano-dimethyl-methyl)-N-
o LA {3-[8-(3-ethyl-ureido)-imidazo-
1-25
i [1,2-b]pyridazin-6-yl}-2-methyl-
H)bx‘:w phenyl}-benzamide
A lN!? 4-(1-Hydroxy-1-methyl-cthyl)-
M N-{2-methyl-3-[8-(3-methyl-
i-26 o S
. ureido)-imidazo[1,2-b]pyridazin-
H)kQ/ 6-yl]-phenyl}-benzamide
Okt
g 4D N-{2-Methyl-3-[8~(3-methyl-
7 1
\Tor LA ureido}-imidazo[1,2-b]pyridazin-
[-27 2 6-yl]-phenyl}-4-(2,2,2-trifluoro-
N F
: . 1-hydroxy-1-trifluoromethyl-
F
: . ethyl)-benzamide
AL "}:\) 3-tert-Butoxy-azetidine-1-carb-
T oxylic acid {2-methyl-3-[8~(3-
i-28
g methyl-ureido)-imidazo[1,2-b]-
N/U\N )4 .
i \lo pyridazin-6-yl]-phenyl}-amide
'y ﬁ/\“} N-{2-Methyl-3-[8~(3-methyl-
T ureido)-imidazof1,2-blpyridazin-
1-29 ‘
@( 2 6-yl]-phenyl}-4-phenoxy-benz-
ﬁx[/«\c/ﬂ\/j amide
/ﬁ\rﬂ Z‘i{? 4-Isobutoxy-N-{2-methyl-3-[8-
0 va (3-methyl-ureido)-imidazo-
1'30 P . .
. J\ﬁj @ [1,2-b]pyridazin-6-yl]-phenyl}-
ey benzamide




188.3 ylkphenyll -benzamide 1-67 /-----,,, N HNk Nii ) N HAN jko_Nr 4-tert-Butyl-N-[2-methyI-3 -(8-
ureido-imidazo[ 1,2-a]pyridin-6- y1)-phenyl]-benzamide 215.0 1-68 , N N /gli N lik NH HN O NTh C_2
0 4-D imethylamino-N-(2-methyl3- (843 -(3-morpholin-4-ylpropyl)-ureidopimidazo|1,2-ak
pyridin-6-y 1 hat - iéhzamide 190.2- 209.7 1-69 NiT1 Ois N MN ,i, NH ST (5EF008/066758
4-Dimethylamino-N-(3- (84343- hydroxy-propy1)-ur&idokimid- azo[1,2-a]pyridin-6-yll -2-

melhyphenyiybenzamide T N-(3-{8-[3-(3 Dimethylamino-
T I I,l propyl)-ureido]-imidazo[1,2-b]-
I-31 A o pyridazin-6-yl}-2-methyl-
H"m phenyl)-4-(1-hydroxy-1-methyl-
on ethyl)-benzamide
N-(3-{8-[3-(3-Dimethylamino-
%i/nx“/jj\? propyh)-ureido]-imidazo[1,2-5]-
S pyridazin-6-yl}-2-methyl-phen-
L C/kl/\\\ " y1)-4-(2,2,2-trifluoro-1-hydroxy-
\';/?:Z“;Z 1-trifluoromethyl-ethyl)-benz-
F amide
o g\/!?f\\/ 3~ter‘t-Bu%:oxy~azetidiﬁe—1—c&r?-
T oxylic acid (3-{8-[3-(2-cyano-
1-33 L%Uii B ethyl}-ureido]-imidazo{1,2-5]-
H S pyridazin-6-yl}-2-methyl-phen-
“ yl)-amide
WS 3-tert-Butoxy-azetidine- 1 -carb-
) L/ Ew: oxylic acid {3-[8-(3-ethyl-
34 fb\f j\ ureido)-imidazo]1,2-b|pyridazin-
d N\j\o < 6-yl]-2-methyl-phenyl}-amide
on ) N-(3-{8-[3-(3-Dimethylamino-
I L propyh-ureido]-imidazo{1,2-h]-
1-35 o pyridazin-6-yl}-2-methyl-phen-
A E‘Jm yh)-4-(2,2,2-triflucro-1-hydroxy-
o 1-methyl-ethyl}-benzamide
N “’? 4-Dimethylamino-N-(3-{8-[3-(3-
‘ 1 ’ & dimethylamino-propyl)-ureido}-
S i ,TLCL imidazo[1,2-bpyridazin-6-yl}-2-
i
T’ methyl-phenyl)-benzamide




188.6 1-70 H-7 i ,,,,LI r'(/N-11-0 HN - L O, 3-tert-Butoxy-azet idine- 1 -carboxylic acid (3-

{8-13-(3-dimethylamino-propyl)-ureido]- imidazo [ 1,2-cdpyrid in-6-y1) -2- methyl-phenyl)-amide

129.0- 130.0  1-71 041 Mr H Hirkaiii (-1 HO 4-tert-Butyl-N-(3- [8-[3-(2hydrc£/<%‘-]et&yl -ureidol-imidazo-
2l ’-@"’6

{ 1,2-a]pyrid WSyt P¥ethyl- phenyl)-benzamide 76.0- 177.0 1-72 /---, /& {F(—
43
N
HooH R

- NYN i :,> 3-Benzyloxy-azetidine~1-carb-

EAN
° oxylic acid {2-methyl-3-[8-(3-

37

N )OI\ methyl-ureido)-imidazo{1,2-5]-

N
" D\o’\© pyridazin-6-yl}-phenyl}-amide

4-Cyclopropyl-N-{2-hydroxy-

N y ‘
Y Hﬁ methyl-3-[8-(3-methyl-ureido)-
I-38 S i
w’go ©
A

imidazo(1,2-bjpyridazin-6-yl]-
phenyl}-benzamide

— 4-Cyclopropyl-N-{3-[8-(3-ethyl-
R - NA ureido)-imidazo[ 1,2-b]pyridazin-
1-39 PSS

‘ L 1 6-yl]-2-hydroxymethyl-phenyl}-

benzamide

. 4-Cyclopropyl-N-{2-hydroxy-
3 e W/Q/A methyl-3-[8-(3-propyl-ureido)-
I-40 . :
~ M o imidazo[1,2-blpyridazin-6-ylj-
N

phenyl}-benzamide

4-Cyclopropyl-N-{2-hydroxy-

G n ]
W‘Q;}_N‘ - , > methyl-3-[8-(3-isobutyl-ureido)-
141 m -

. imidazo[1,2-b]pyridazin-6-yl}-
OH A \O

phenyl}-benzamide

4-Cyclopropyl-N-{2-hydroxy-

-
"y N“EN - \(@’A methyl-3-{8-(3-isopropyl-ure-
1—42 HY = ) - . . . N
)\N ,g% é ido)-imidazo[1,2-A]pyridazin-6-

yl}-phenyl}-benzamide

S o 4-Cyclopropyl-N-(2-hydroxy-
o N\N
%mﬁf methyl-3- {8-[5-(morpholine-4-

o]

1-43 1 carbonyl)-pyridin-2-ylamino]-
W
imidazo[1,2-b]pyridazin-6-yl}-
a N/\

© phenyl)-benzamide




K'- N 4-Dirnethylamino-N42-methyl3-(8- {343-(4-methyl-piperazinl -y1)-propylkureido }
-imidazo[1,2-a]pyridin-6-y1)-phenyll- benzamide 144.0- 145.0 WO 2009/077334PCT/EP2008/066758
-48- N\ H Otai NH Pyrrolidine-1-carboxylic acid {2-methyl-3-[8-(3-methylureido)-imidazo
[1,2-a]pyridin®? SNSRI -amide 393 393 1-74 /----,i N\l Oir-r---- \ __ A | PfRUEROIOGNIB N - .-i.,
:71N000,1 4-Dimethylamino N- {34843 ethyl- ureid%l)uimidazo [1,2- rdpyridin -6-y1]-2-methyl-phenyll -

benzamide #57—1=75HN=3-40-HNJ 3-tert-Butoxy-azg# é’l %\?lﬂ/{) ?1"5[&8 L{2=methyt=3-{8-(3-
methyl-ureido)-imid sz -al- pyridin-644] -phenyl} -amid .0-"161.
i methyl-3-[8-(isoxazol-3-yl-
1-44 T g ) o o
45 o amino )-imidazo[ 1,2-b]pyridazin-
1
¢ 6-y1]-phenyl}-benzamide
4-Cyclopropyl-N-{2-hydroxy-
: N(#\N\N o p/ﬁ methyl-3-[8-(1-methyl-1H-pyr-
| ﬁ
1-45 % I azol-3-ylamino)-imidazo[1,2-b}-
;ﬁ pyridazin-6-yl}-phenyl}-benz-
amide
4-Cyclopropyl-N-{3-[8-(4,6-di~
NCJ\NNN Ok methyl-pyridin-2-ylamino }-imid-
| &
I-46 HN%N azo[1,2-b]pyridazin-6-yl}-2-
<
Q hydroxymethyl-phenyl}-benz-
amide
TABLEY
No. Structure Name MS | MP
L 6-(6-Phenyl-imidazo[1,2-aJpyri-
A AT ( i I '_ ].pyr 141.5-
47 | © )\//ﬁﬁ %( y din-8-ylamino)-nicotinic acid
sAUI 142.5
B \’Q ethyl ester
o . :
3 Y (6-Phenyl-imidazo{ 1,2-ajpyri-
148 | S A A ‘ o _ 287
ﬁ din-8-y)-pyridin-2-yl-amine
) Morpholin-4-y1-[6-(6-phenyl-
1-49 A imidazo{1,2-a]pyridin-8-yl- 400
N\A amino)-pyridin-3-yl]-methanone
¢}




I-76 .,

HNI-I[I-N<>-1jNIN- N-' HN --k)A--"" _iC----J Pyrrolidine-I-carboxylic acid {3
-[8-(3-ethyl-ureido)-imidazo[1,2-a]pyridin-6-y1]-2-methylphenyl} -amide 407 1-77 N\ O * HT HOhIK -
4-tert-Butyl-N-(3- {843-(3-dimethylarnino-propyl)-ureidok imidazo [1 ,2- a]ggrldln -6-
methyl-phen{i B8 Mtfe 182.7- 199.7 1-78 \NO. IN 0* H 4-Methoxy-N-
[2-methyl-3-[8(3-methyl- ureido) -imidazo [ 1,2- ripyritin-6-y11-phenyl} - benzamide 147.6- 152.9 1-79

T/EP2608/

0 -2-
1066758

=1l

ft=cjit

=iE Kl\u;w

ﬁ\’ O

4-fert-Butyl-N-(2-methyl-3-{8-
[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino [-imidazo-
[1,2-a]pyridin-6-yl}-phenyl)-

benzamide

589

4-rert-Butyl-N-(2-methyl-3- {8-
[5-(4-methyl-piperazine-1-carb-
onyl}-pyridin-2-ylamino J-imid-
azo[1,2-a]pyridin-6-yl}-phenyl)-

benzamide

662

1-52

N-[3-(8-Amino-imidazo[1,2-a]-
pyridin-6-yl)-2-methyl-phenyl]-

4-fert-butyl-benzamide

399

E-53

4-tert-Butyl-N-{3-[8-(3-cthyl-
ureido)-imidazo|1,2-ajpyridin-6-
yl]-2-methyl-phenyl}-benzamide

470

1-54

4-rert-Butyl-N-[2-methyl-3-(8-
propionylamino-imidazo{1,2-a]-

pyridin-6-yl}-phenyl]-benzamide

99.0-
100.0

1-55

4-zerr-Butyl-N- {2-methyl-3-[&-
(3-propyl-ureido)-imidazo-
[1,2-ajpyridin-6-yl]-phenyl}-

benzamide

484

1-56

4-fert-Butyl-N-{2-methyl-3-[ 8-
(3-methyl-ureido)-imidazo[1,2-
alpyridin-6-yt]-phenyl}-benz-

amide

148.0-
149.0

1-57

N-[3-(8-Acetylamino-imidazo-
[1,2-alpyridin-6-y1)-2-methyl-
phenyl]-4-ters-butyl-benzamide

132.0-
133.9




10 N- {2-Methyl-3 48 -(3 -methylureido)-imidazo [1 ,2-c]pyridin-6- yll-phenyl} -4-trifluoromethoxy-
benzamide 148,4- 153.2 1-80 Cl,------- "0,_ __r) HN-III,Li H HN--k" " IN-C-C-- 4-Ethoxy-N-
{2-methyl-3-[8-(3- methyl-ureido)-imidazo[1,2-a] pyridin-6-yll-phenyl 1 -benzamide 444 WO
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1-181 ﬁ 20[1,
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5
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e phenyl)-acetamide
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et T line-2-carboxylic acid (2-methyl-
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%T@ lin-4-carbonyl)-pyridin-2-yl-
g aminoJ-imidazo[ 1,2-a]pyridin-6-
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) N/E yl-phenyl}-urea
=\ 1-(4-tert-Butyl-phenyl)-3-(2-
W%QT& methyl-3- {8-[ 5-(morpholin-4-
214 | #y ° carbonyl)-pyndin-2-ylamino }-
o\ N imidazo[1,2-a}pyridin-6-yli}-
e phenyi)-urea
“/::\N ; o 4-Cyclopropyl-N-{3-[8-(3-cthyl-
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The pyrimidine and pyridine derivatives described herein are kinase inhibitors, in
particular Btk inhibitors, These inhibitors can be useful for treating one or more discases
responsive to kinase inhibition, including diseases responsive to Btk inhibition and/or

10 inhibition of B-cell proliferation, in mmammals. Without wishing to be bound to any



MN r40. N O 2,5 -Dihydro-pyrro le- 1 -carboxylic acid (2-methy1-3- { 8 45 - (morpho
lin-4-carbonyl)-pyridin2-ylaminokimidazo [ 1 ,2-a]pyridin-6-y11 -phenyl)-amide [-166 _N.., MNO O, N
? O N 1 -Cyclopropylmethy1-3 -(2-methy1-3-

{845-(morphBil2A2ATBEAy 1)-pyridin-2-ylaminokimigazo[1,2-cdpyridin-6-fI<FREHP 54" Bropyl-urea
1-167 NN H* L) 00 ON 1 -(2-Methyl-3-

{815-(morphpiriizidentbomy 1y pyridierad yhattirokinigsizo[af 2hajsyrientngs gif thsHamgjien prith

‘Phe”y"propﬁﬁé}éé(ﬁ@ i a8, NOAD KGRH ML 4 AR brkRdicdutical utility of these
-Hydroxymethy1-2,2-dimethyl-propy1)-3-(2-methy1-3- { 845 -(mor holln-4-carbon)(1 -
, for

pyridin-2-ylaffmorimidasecpidmelipihadmyesan maldes a merbed of Heyipg a mamma

instance a human, having a disease responsive to inhibition of Btk activity, and/or

5 inhibiting B-cell proliferation, comprising administrating to the mammal having such a
disease, an effective amount of at least one chemical entity provided herein. An effective
concentration may be ascertained experimentally, ¢.g. by assaying blood concentration of
the compound, or theoretically, by calculating bioavailability. Other kinases that may be
affected in addition to Btk include, but are not limited to, other tyrosine kinases and

10 serine/threonine kinases.

Kinases play notable roles in signaling pathways controlling fundamental cellular
processes such as proliferation, differentiation, and death (apoptosis). Abnormal kinase
activity has been implicated in a wide range of diseases, including multiple cancers,
autoimmune and/or inflammatory diseases, and acute inflammatory reactions. The

15 multifaceted role of kinases in key cell signaling pathways provides a significant

opportunity to identify novel drugs targeting kinases and signaling pathways.

An embodiment includes a method of treating a patient having an autoimmune and/or
inflammatory disease, or an acute inflammatory reaction responsive to inhibition of Btk

activity and/or B-cel! proliferation.

20  Autoimmune and/or inflammatory discases that can be affected using compounds and
compositions according to the invention include, but are not limited to: psoriasis, allergy,
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,

25 vasculitis (ANCA-associated and other vasculitides), autoimmune hemotytic and
thrombocytopenic states, Goodpasture’s syndrome (and associated glomerulonephritis and
pulmonary hemorrhage), atherosclerosis, theumatoid arthritis, chronic Idiopathic
thrombocytopenic purpura (ITP), Addison's disease, Parkinson's disease, Alzheimer's

disease, diabetes, septic shock, and myasthenia gravis,

30 Included herein are methods of treatment in which at least one chemical entity provided
herein 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,



0-NT"-----2 ,--";N" 0--)--N-----) ,6 1 -(2-Methy1-3 - f 845 -(morpholin-4-carbony1)-pyridin-2-y1- amino
kimidazo[1,2-a]pyridin-6- yl 1 -phenyl)-3-((S)- 1 -phenyl-ethyl)-urea WO
2009/077334PCT/EP2008/066758 -63- 1-170 1=1 N ii NY 010 HHN s. 0'0 0 14(3

S,4S)-4-Hyd PR HRSR0-tetrahydro- 1k6-thiophen-3- y1)-3-(2-methyl-3-FC T/EP2808/066758
{8-15-(morpholin-4-carbony1l)-pyridin-2- ylaminokiﬁ‘lift}azo [1,2-a]pyridin6-y1) -phenyl)-urea 1-171 NI
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y11 - phenyl)éllgg?,]igjﬁrtriE uo‘!:r%%%ég}%;f% fg%wggyama%l}élgg & %%ME&&QM%&H Zalpyridin-
methofrexate

Examples of NSAIDs include, but are not limited to, ibuprofen, flurbiprofen, naproxen
and naproxen sodium, diclofenac, combinations of diclofenac sodium and misoprostol,

5 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 such as celecoxib,

valdecoxib, lumiracoxib and/or etoricoxib.

In some embodiments, the anti-inflammatory agent is a salicylate. Salicylates include by
10  are not imited to acetylsalicylic acid or aspirin, sodium salicylate, and choline and

magnesium salicylates.

The anti-inflammatory agent may also be a corticosteroid. For example, the corticosteroid
may be cortisone, dexamethasone, methylprednisolone, prednisolone, prednisolone

sodium phosphate, or prednisone.

15 In additional embodiments the anti-inflammatory agent is a gold compound such as gold

sodium thiomalate or auranofin.

The invention aiso includes embodiments in which the anti-inflammatory agent is &
metabolic inhibitor such as a dihydrofolate reductase inhibitor, such as methotrexate or a

dihydroorotate dehydrogenase inhibitor, such as leflunomide.

20 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), 2 TNF antagonist, such as entanercept, or infiiximab, which is an anti-TNF

alpha monoclonal antibody.

Still other embodiments of the invention pertain to combinations i which at least one
25  active agent is an immunosuppressant compound such as an impunosuppressant
compound chosen from methotrexate, leflunomide, cyclosporine, tacrolins, azathioprine,

and mycophenolate mofetil.

B-cells and B-cell precursors expressing BTK have been implicated in the pathology of
B-cell malignancies, including, but not limited to, B-cell lymphoma, lymphoma

30 (including Hodgkin's and non-Hodgkin's lymphoma), hairy cell lymphoma, multiple
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BTK has been shown to be an inhibitor of the Fas/APO-1 (CD-95) death inducing
signaling complex (DISC) in B-lineage lymphoid cells: The fate of leukemia/lymphoma
cells may reside in the balance between the opposing proapoptotic effects of caspases
activated by DISC and an upstream anti-apoptotic regulatory mechanism involving BTK

and/or its substrates (Vassilev et al., 1. Biol. Chem. 1998, 274, 1646-1656).

It has also been discovered that BTK inhibitors are useful as chemosensitizing agents, and,
thus, are useful in combination with other chemotherapeutic drugs, in particular, drugs
that induce apoptosis. Examples of other chemotherapeutic drugs that can be used in
combination with chemosensitizing BTK inhibitors include topoisomerase I inhibitors
(camptothecin or topotecan), topoisomerase 11 inhibitors {¢.g. daunomycin and etoposide),
alkylating agents (e.g. cyclophosphamide, melphalan and BCNU), tubulin directed agents
(¢.g. taxol and vinblastine), and biological agents (e.g. antibodies such as anti CD20

antibody, IDEC &, immunotoxins, and cytokines).

Btk activity has also be associated with some leukemias expressing the ber-abl fusion
gene resulting from translocation of parts of chromosome 9 and 22. This abnormality is
commonly observed in chronic myelogenous leukemia. Btk is constitutively
phosphorylated by the ber-abl kinase which initiates downstream survival signals which
circumvents apoptosis in ber-abl cells. (Feldhahn et al. J. Exp. Med. 2005 201(11):1837-
1852)

The compounds of the present invention may be formulated in a wide variety of oral
administration dosage forms and carriers. Oral administration can be in the form of
table’{é, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions,
syrups, or suspensions. Compounds of the present invention are efficacious when
administered by other routes of administration including continuous (intravenous drip)
topical parenteral, intramuscular, intravenous, subcutancous, transdermal (which may
include a penetration enhancement agent), buccal, nasal, inhalation and suppository
administration, among other routes of administration. The preferred manner of
administration is generally oral using a convenient daily dosing regimen which can be
adjusted according to the degree of affliction and the patient's response to the active

mgredient.
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useable salts, together with one or more conventional excipients, carriers, or diluents, may
be placed into the form of pharmaceutical compositions and unit dosages. The
pharmaceutical compositions and unit dosage forms may be comprised of conventional
5  ingredients in conventional proportions, with or without additional active compounds or

principles, and the unit dosage forms may contain any suitable effective amount of the
active ingredient commensurate with the intended daily dosage range to be employed.
The pharmaceutical compositions may be employed as solids, such as tablets or filled
capsules, semisolids, powders, sustained release formulations, or liquids such as solutions,

10 suspensions, emulsions, elixirs, or filled capsules for oral use; or in the formof
suppositories for rectal or vaginal administration; or in the form of sterile injectable
solutions for parenteral use. A typical preparation will contain from about 5% to about
95% active compound or compounds (w/w). The term "preparation” or "dosage form” is
intended to include both solid and Liquid formulations of the active compound and one

15 skilled in the art will appreciate that an active ingredient can exist in different
preparations depending on the target organ or tissue and on the desired dose and

pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in preparing a
pharmaceutical composition, generally safe, non-toxic and neither biologically nor

20 otherwise undesirable, and includes excipients that are acceptable for veterinary use as
well as human pharmaceutical use. The compounds of this invention can be administered
alone but will generally be administered in admixture with one or more suitable
pharmaceutical excipients, diluents or carriers selected with regard to the intended route

of administration and standard pharmaceutical practice.

25 “Pharmaceutically acceptable” means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic, and neither biologically nor otherwise
undesirable and includes that which is acceptable for veterinary as well as human

pharmaccutical use.

A "pharmaceutically acceptable salt" form of an active ingredient may also initially confer

30  a desirable pharmacokinetic property on the active ingredient which were absent in the
non-sait form, and may even positively affect the pharmacodynamics of the active
ingredient with respect fo its therapeutic activity in the body. The phrase

“pharmaceutically acceptable salt” of a compound means a salt that is pharmaceutically



L). 3-Hydroxymethyl-piperidine- 1 - carboxylic acid (2-methyl-3-{8[5-(morpholin-4-carbony1)-
pyridin-2-ylaminol]-imidazo [1,2- abyridin-6-y1 1 -phenyl)-amide 1-180 N/71. HN -- N10H 1
-(4-Hydroxy-cyclohexyl)-3 -(2- methyl-3- {8-[5-(morpholin-4- carbonyl)-pyridin-2-ylamino]-
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propyl]-ureidebsmpidado $ichaispyridie:6y) Be@-addihyh phenydimbénadnmdeanic acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the
like; or formed with organic acids such as acetic acid, propionic acid, hexanoic acid,
5 cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic
acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoylybenzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
10 toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo{2.2.2]-oct-2-ene-1-
carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, muconic acid, and the like; or (2} salts formed when an acidic
proton present in the parent compound either is replaced by a metal ion, e.g., an alkali
15 metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic base

such as ethanolamine, dicthanolamine, tricthanolamine, tromethamine, N-

methylglacamine, and the like.

Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories,
and dispersible granules. A solid carrier may be one or more substances which may also
20 act as diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material. In powders, the
carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having
the necessary binding capacity in suitable proportions and compacted in the shape and
25 size desired. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, .
methyleellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. Solid form preparations may contain, in addition to the active component,
colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,

30 thickeners, solubilizing agents, and the like.

Liquid formulations also are suitable for oral administration include liquid formulation
including emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions. These
include solid form preparations which are intended to be converted fo liquid form

preparations shortly before use. Emulsions may be prepared in solutions, e.g., in aqueous
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monooleate, or acacia. Agqueous solutions can be prepared by dissolving the active

component in water and adding suitable colorants, flavors, stabilizing, and thickening

agents. Aqueous suspensions can be prepared by dispersing the finely divided active
5 component in water with viscous material, such as natural or synthetic gums, resins,

methylcellulose, sodium carboxymethylcellulose, and other well known suspending

agonts.

The compounds of the present invention may be formulated for parenteral administration
(e.g., by injection, e.g. bolus injection or continuous infusion) and may be presented in

10 unit dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose
containers with an added preservative. The compositions may take such forms as
suspensions, solutions, or emulsions in oily or aqueous vehicles, e.g. solutions m aqueous
polyethylene glycol. Examples of oily or nonaqueous carsiers, diluents, solvents or
vehicles inchade propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and

15 injectable organic esters (e.g., ethyl oleate), and may contain formulatory agents such as
preserving, wetting, emulsifying or suspending, stabilizing and/or dispersing agents.
Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation
of sterile solid or by lyophilisation from solution for constitution before use with a

suitable vehicle, e.g., sterile, pyrogen-free water.

20 The compounds of the present invention may be formulated for topical administration to
the epidermis as ointments, creams or lotions, or as a transdermal patch, Ointments and
creams may, €.g., be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base
and will in general also containing one or more emulsifying agents, stabilizing agents,

25  dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents
in a flavored base, usually sucrose and acacia or tragacanth; pastilles comprising the
active ingredient in an inert base such ag gelatin and glycerin or sucrose and acacia; and

mouthwashes comprising the active ingredient in a suitable liquid carrier,

30 The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa

butter is first melted and the active component is dispersed homogeneously, e.g., by
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The compounds of the present invention may be formulated for vaginal administration.
Pessarics, tampons, creams, gels, pastes, foams or sprays containing in addition to the

active ingredient such carriers as are known in the art to be appropriate.

The compounds of the present invention may be formulated for nasal administration. The
solutions or suspensions are applied directly to the nasal cavity by conventional means,
e.g., with a dropper, pipette or spray. The formulations may be provided in a single or
multidose form. In the latter case of a dropper or pipette, this may be achieved by the
patient administering an appropriate, predetermined volume of the solution or suspension.

In the case of a spray, this may be achieved c.g. by means of a metering atomizing spray

pump.

The compounds of the present invention may be formulated for acrosol administration,
particularly to the respiratory tract and including intranasal administration. The
compound will generally have a small particle size e.g. of the order of five (5) microns or
less. Such a particle size may be obtained by means known in the art, e.g. by
micronization. The active ingredient is provided in a pressurized pack with a suitable
propellant such as a chlorofluorocarbon (CFC), e.g., dichlorodifluoromethane,
trichloroflusromethane, or dichlorotetrafluoroethane, or carbon dioxide or other suitable
gas. The acrosol may conveniently also contain a surfactant such as lecithin. The dose of
drug may be controlled by a metered valve, Alternatively the active ingredients may be
provided in a form of a dry powder, c.g. a powder mix of the compound in a suitable
powder base such as lactose, starch, starch derivatives such as hydroxypropylmethyl
cellulose and polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal
cavity. The powder composition may be presented in unit dose form e.g. in capsules or
cartridges of e.g., gelatin or blister packs from which the powder may be administered by

means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustained or
controlled release administration of the active ingredient. For example, the compounds of
the present invention can be formulated in transdermal or subcutaneous drug delivery
devices. These delivery systems are advantageous when sustained release of the
compound is necessary and when patient compliance with a treatment regimen is crucial.

Compounds in transdermal delivery systems are frequently attached to an skin-adhesive
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systems are inserted subcutaneously into to the subdermal layer by surgery or injection.
The subdermal implants encapsulate the compound in a lipid soluble membrane, ¢.g.,

5 silicone rubber, or a biodegradable polymer, e.g., polyactic acid.

Suitable formulations along with pharmaceutical carriers, diluents and expcipients are

described in Remington: The Science and Practice of Pharmacy 1995, edited by Martin,

Mack Publishing Company, 19th edition, Easton, Pennsylvania. A skilled formulation

scientist may modify the formulations within the teachings of the specification to provide
10 numerous formulations for a particular route of administration without rendering the

compositions of the present invention unstable or compromising their therapeutic activity.

The modification of the present compounds to render them more soluble in water or other
vehicle, e.g., may be easily accomplished by minor modifications (salt formulation,
esterification, etc.), which are well within the ordinary skill in the art. It is also well

15  within the ordinary skill of the art to modify the route of administration and dosage
regimen of a particular compound in order to manage the pharmacokinetics of the present

compounds for maximum beneficial effect in patients.

The term "therapeutically effective amount" as used herein means an amount required to
reduce symptoms of the disease in an individual. The dose will be adjusted to the

20 individual requirements in each particular case. That dosage can vary within wide limits
depending upon numerous factors such as the severity of the disease to be treated, the age
and general health condition of the patient, other medicaments with which the patient is
being treated, the Toute and form of administration and the preferences and experience of
the medical practitioner involved. For oral administration, a daily dosage of between

25  about0.01 and about 1000 mg/kg body weight per day should be appropriate in
monotherapy and/or in combination therapy. A preferred daily dosage is between about
0.1 and about 500 mg/kg body weight, more preferred 0.1 and about 100 mg/kg body
weight and most preferred 1.0 and about 10 mg/kg body weight per day. Thus, for
administration to a 70 kg person, the dosage range would be about 7 mg to 0.7 g per day.

30 The daily dosage can be administered as a single dosage or in divided dosages, typically
between 1 and 5 dosages per day. Generally, treatment is initiated with smaller dosages
which are less than the optimum dose of the compound. Thereafter, the dosage 18

increased by small increments until the optimum effect for the individual patient is
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undue experimentation and in reliance on personal knowledge, experience and the present
disclosure, to ascertain a therapeutically effective amount of the compounds of the present

invention for a given disease and patient.

5 The pbarmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package contaming
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials
or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself,

10 or it can be the appropriate number of any of these in packaged form.

The following examples illustrate the preparation and biological evaluation of compounds
within the scope of the invention. These examples and preparations which follow are
provided to enable those skilled in the art to more clearly understand and to practice the
present invention. They should not be considered as limiting the scope of the invention,

15 but merely as being illustrative and representative thereof.
EXAMPLES
Example 1.

A mixture of 3-amino-6-chloro pyridazine (2.10 g, 16.2 mmol) and 16 mL of thionyl
chloride was stirred at 125°C in a sealed tube for 1 h, allowed to cool, transferred to a
20 flask and concentrated to an orange oil. The flask was chilled to 0-5°C. Methanol (30
mL) was added, then 20 mL of triethylamine, then 40 g of silica gel. The mixture was
concentrated to a tan solid. Colurnn chromatography (0 -> 33% EtOAc/hexanes, which
afforded stili-impure material; then a second column, also 0 ->33% EtOAc/hexanes)

afforded 0.308 g (12%) of 3-amino-4,6-dichloro pyridazine as an orange solid.
25 Example 2.

A mixture of 3-amino-4,6-dichloropyridazine (0.315 g, 1.92 mmol), 3 mL of isopropanol
and 0.5 mL of a 50% chloroacetaldehyde in water solution was stirred at 80°C for 20 h,
then concentrated to remove isopropanol. The resulting yellow mixture was treated with
10 mL of a saturated aq. NaHCO; solution and extracted with two 10 mL portions of

30 dichloromethane. The combined organic layers were dried over MgSO,, filtered and
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afforded 0.313 g (87%) of 6,8-dichloro-imidazo[1,2-blpyridazine as a light yellow solid.
Example 3,

A mixture of 6,8-dichloro-imidazo[1,2-b]pyridazine (0.048 g, 0.26 mmol) and (6-amino-
pyridin-3-yf)-morpholin-4-yl-methanone (0.059 g, 0.28 mmol) in 1 mL of N,N-dimethyl-
formamide at 0-5°C was treated with 60% sodium hydride/mineral oil (0.037 g, 0.92
mmol). The bubbling yellow mixturc was stirred at 0-5°C for 5 min., then at RT for 20 h.
A saturated aq. NaHCQ; solution (1 mL) was added, then 5 mL of water and 10 mL of
ethyl acetate. Insoluble solid was removed by filtration, and the layers of the filtrate were
separated. The organic layer was sequentially washed with two 5 mL portions of water
and 5 mL of a sat. ag. NaCl solution,'dricd over MgSQy, filtered and concentrated to
0.048 g (52% crude) of [6-(6-chloro-imidazo[1,2-b]pyridazin-8-ylamino)-pyridin-3-yl]-

morpholin-4-yl-methanone as a white solid that was used without further purification.
Exampie 4.

A mixture of crude [6-(6-chloro-imidazo[1,2-b]pyridazin-§-ylamino)-pyridin-3-yl}-
rnorp'h.oién-él-ylmmethanone (0.048 g, “0.133 mmol™), 4-tert-butyl-N-[2-methyl-3-(4,4,5,5-
tetramethyl[1,3,2]dioxaborolan-2-yl)-phenyl]}-benzamide (0.087 g, 0.23 mmol), potassium
carbonate (0.056 g, 0.41 mmol), Pd(PPhs), (0.016 g, 0.014 mmol), 1 mL of toluene, 0.25
mL of ethanol and 0.25 mL of water under N, was stirred at 170°C in a microwave for 3 h,
More Pd(PPhs)s was added (0.025 g, 0.021 mmol) and the mixture was stirred for an
additional 1 b at 170°C in a microwave. The mixture was partitioned between 5 mL of
water and 5 mL of ethyl acetate, and the aquecus layer was extracted with 5 mL of ethyl
acetate. The combined organic layers were dried over MgSO,, filtered and concentrated
to 0.126 g of a yellow oil. Column chromatography (1% column: 0 -> 10%
MeOH/CH-Cly; 2™ column: 0 -> 5% MeOH/EtOAc) afforded 0.008 g (10%) of 4-tert-
butyl-N-(2-methyl-3- {8-]5-(morpholine-4-carbonyl}-pyridin-2-ylamino ]-imidazof 1,2-
blpyridazin-6-vl}-phenyl)-benzamide as an off-white solid.

4-tert-butyl-N- {2-methyl-3-{8-(thiazol-2-ylamino)-imidazo[1,2-bjpyridazin-6-yl}-
phenyl}-benzamide was made in a similar fashion as 4-tert-butyl-N~(2-methyl-3- {8-5-
(morpholine-4-carbonyl)-pyridin-2-ylamino]-imidazo[1,2-b]pyridazin-6-yl} -phenyl)-

benzamide,



0 3-Aza-bicyclo [3 .2.2]nonane-3 - carboxylic acid (2-methyl-3-{8-[5-(morpholine-4-carbonyl)-
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,Pf--2 HN,"------- 0- ---.(3, 0--- .-—---- , -Bis-(2-methe¥§-ethyl)-3-(2- methyl-3- {845-(morpholin-4-
carbonyl)-pyﬁgi%%iglg}mino]- imidazo[1,2-a]pyridin-6-yll - phenyl)-urea

A solution of 2-aminopyridine (0.388 g, 4.12 mmol) in 8 mL of N,N-dimethylformamide
was treated with 60% sodium hydride/mineral oil (0.167 g, 4.18 mmol) and the lightly
bubbling, pale yellow solution was stirred for 30 min., in which time it became a dark
5 vyellow cloudy solution. The solution was added via Pasteur pipette to a flask containing

6,8-dichloro-imidazo[1,2-b]pyridazine (0.310 g, 1.65 mmol), and the cloudy orange
solution was stirred for 16 h then partitioned between 80 mL of a saturated aq. NH4Cl
solution and 80 mL of ether. The organic layer was sequentially washed with two 40 mL
portions of water and 40 mL of a saturated ag. NaCl solution; dried over MgS80Qy, filtered

10 and concentrated to a pale yellow solid. Column chromatography (0 -> 33%
EtOAc/hexanes) afforded 0.141 g (35%) of (6-chloro-imidazo{1,2-b]pyridazin-8-yl)-

pyridin-2-yl-amine as a white solid.
Example 6.

A mixture of (6-chloro-imidazo[1,2-blpyridazin-8-yl)-pyridin-2-yl-amme (0.063 g, 0.26

15 mmol), 2 mL of toluene, 0.5 mL of ethanol, cyclohexen-1-yl boronic acid (6.065 g, 0.51
mmol), Pd(PPhs), (0.032 g, 0.027 mmol), and 0.36 mL of a 2 M aq. potassium carbonate
solution under N; was stirred at 176°C in a microwave for 3 h. The mixture was
partitioned between 10 mL of a 10% NaOH solution and 10 mL of dichloromethane. The
aqueous layer was further extracted with 10 mL of dichloromethane. The combined

20  organic layers were dried over MgSQ,, filtered and concentrated to 0.093 gofa pale
yellow oil. Column chromatography (0 -> 33% EtOAc/hexanes) afforded 0.050 g (66%)
of (6-cyclohex-1-enyl-imidazo[1,2-b]pyridazin-8-yl)-pyridin-2-yl-amine as a white solid.

(6-phenyl-imidazof 1,2-b]pyridazin-8-yl)-pyridin-2-yl-amine and [6-(1-methyl-1H-pyrrol-
2-yh-imidazo1,2-blpyridazin-8-yl}-pyridin-2-yl-amine were made in a similar fashion as

25 (6-cyclohex-1-enyl-imidazof I,2-b]pyridazin-§-yl}-pyridin-2-yl-amine.
Example 7.

A two-necked flask with stirbar, vacuum/N; inlet and a ballon filled with hydrogen was
charged with (6-cyclohex-1-enyl-imidazo[1,2-b]pyridazin-8-yl)-pyridin-2-yl-amne
(0.016 g, 0.056 mmoi), 1 mL of methanol, and 0.019 g of 10% palladium on carbon

30 {Aldrich). The flask was evacuated and filled with hydrogen, and the black mixture was

stirred for 2 d, filtered through Celite 521, and concentrated, chasing with hexanes, to



1-204 , N N 0 0 140 oN i 3,4-Dihydro-2H-qu noline-1- carboxylic acid (2-methyl-3-{8-
[5-(morpholin-4-carbonyl)- pyridin-2-ylaminokimidazo [1,2- a]pyridin-6-yll-phenyl)-amide 1-205 rH
-------- 'dl? ---->LN'-' g c.--N -----, co (4aR,8aS)-Octahydro-isoquinoline-2-carboxylic acid (2-methyl3-

{845- (morphﬁ’mlﬁ'ﬁﬁébnyl) pyrldln -2- ylamlnoklr%,rdazo[l ,2-c]pyridin-6-Vff IAHEMAmRle 1-206
Ncr--\a NN 1 fN,".,...- tzf N {646-(2-Hydroxymethylphenyl)-imidazo

[1,2- a]pyrld|r{BOyI&gmf@ﬁwnidumgyyilmdmphbﬁrﬁhlwldﬁmhﬁﬂdheyﬂﬁizmwmnmsN ien, solid

1-Methy1-3- @om&cﬁ \{ﬁt ST - (morphol H‘é%tgﬁrponyl) pyridin-2-ylamino]-imidazo[1,2-a]-
pyridin-6-yll-pheny1)-1-phenylurea

Example 8.

A sealed tube was charged with 3,6-dichloro-pyridazine-4-carboxylic acid ethyl ester
5 (4.37 g, 19.8 mmol), 80 mL of dioxane and triethylamine (5.6 mL, 40 mmol). Ammonia

was rapidly bubbled in via a dipersion tube for 2 minutes. The tube was capped and the
yellow solution was stirred at 100 °C for 2 d, then allowed to cool. The mixture was
transferred to a flask, using diethyl ether in rinsings, and concentrated to a yellow solid.
The solid was partitioned between 100 ml of water and 100 mL of ethyl acetate. The

10 aqueous layer was extracted with two 100 mL portions of ethyl acetate. There initially i3
undissolved solid in the aqueous layer that eventually disappears with the ethyl acetate
extractions. The combined organic layers were concentrated to 3.93 g (99% crude) of 3-
amino-6-chloro-pyridazine-4-carboxylic acid ethyl ester as a yellow solid that was used

without further purification.
15  Example 9.

A mixture of crude 3-amino-6-chloro-pyridazine-4-carboxylic acid ethyl ester (3.93 g,
“19.5 mmol™), 90 mL of isopropanocl, and 20 mL of a 50% chloroacetaldehyde solution
was stirred at 80 °C for 4 h, then concentrated to remove isopropanol. The resulting
orange liquid was partitioned between 100 mL of ether and 100 mL of a saturated aq.

20 NaHCO; solution. The organic layer was sequentially washed with 100 mL of water and
100 mL of a saturated aq. NaCl solution, dried over MgSOs,, filtered and concentrated to
5.00 g (113% crude) of 6-chloro-imidazo[1,2-b]pyridazine-8-carboxylic acid ethyl ester

as an orange lquid that was used without further purification.
Example 10.

25  To a solution of crude 6-chloro-imidazo[1,2-blpyridazine-8-carboxylic acid ethyl ester
(5.00 g, “22 mmol”) in 40 mL of cthano! at 0-5 °C was added 10 mL of hydrazine hydrate.
Yellow solid immediately precipitated. After 15 min. at 0-5 °C, the solid was isolated by
Buchner filtration, rinsing well with ice-cold ethanol (250 mlL total) and dried by sucking
air through then in vacuo. A small amount of additional solid precipated from the filtrate

30 and was isolated and dried similarly to the first crop. A total of 2.38 g (57% over three
steps) of 6-chloro-imidazo[1,2-b]pyridazine-8-carboxylic acid hydrazide was isolated as a

yellow solid.



[-208 1 ,-..,,,---- lItr' ---" N, o'r’ 11 ,-,-0 1-Ethy1-3-(2-methy1-3- {845-
(morpholin-4-carbonyl)-pyridin2-ylaminokimidazo[1,2-a]pyridin-6-yll-pheny1)-1-phenyl-urea WO
2009/077334PCT/EP2008/066758 -69- 1-209 N * HN OH 40 040 | -(2-Methyl-3- {845
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rﬁ%%%r}?gwl)-pyridin-2-y|amino]-imidazo [ 1,2-4- pyridin-6-y1) -phenyl)-urea 1-211rTh H

A mixture of 6-chloro-imidazo[1,2-b]pyridazine-8-carboxylic acid hydrazide (2.09 g,
9.88 mmol), 50 mL of tert-butanol, and 2.5 mL of tert-butyl nitrite under N2 in a scaled
tube was stirred at 100°C for 3 h then allowed to cool. The cloudy orange mixture was
transferred to a flask, using dichloromethane in rinsings, and concentrated to an oily
orange residue. Column chromatography (20 -> 40% EtOAc/hexanes) afforded 1.59 ¢
(60%) of (6-chloro-imidazo[1,2-b]pyridazin-8-yl)-carbamic acid tert-butyl ester as a

foamy yellow solid.
Example 12.

A solution of (6-chloro-imidazo[1,2-blpyridazin-8-yl}-carbamic acid tert-butyl ester (1.59
g, 5.91 mmol) in 30 mL of dichloromethane and 15 mL of trifluoroacetic acid was stirred
for 5 h then concentrated to a yellow oil, which was treated (slowly) with 50 mL of a
satarated aq. NaHCOs solution. Undissolved solid was isolated by Buchner filtration,
rinsing well with water and dried by sucking air through then in vacuo to afford 1.10 g
(102% crude) of 6-chloro-imidazo[1,2-b]pyridazin-8-ylamine as a yellow solid that was

used without further purification.
Example 13.

Reference for Suzuki conditions: Billingsley and Buchwald, J. Am. Chem. Soc. 2007, 129,
3358-3366.

A mixture of 6-chloro-imidazo[1,2-b]pyridazin-8-ylamine (0.048 g, 0.29 mmol), 4-tert-
butyl-N-[2-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-benzamide
(0.169 g, 0.444 mmol), potassium phosphate (0.120 g, 0.567 mmol), 2-
dicyclohexylphosphino-2',6'-dimethoxybiphenyl (0.024 g, 0.058 mmol), palladium acetate
(0.007 g, 0.03 mmol), 0.5 mL of n-butanol and 0.2 mL of water in a scaled tube was
stirred at 100 °C for 2 d. The resulting cloudy orange mixture was partitioned between 5
mL of ethyl acetate and 5 mL of water, and the aqueous layer was extracted with 5 mL of
ethyl acetate. The combined organic layers were dried over MgSQy, filtered and
concentrated to an orange oil. Column chromatography (60 -> 100% EtOAc/hexanes)
afforded 0.026 g (23%) of N-[3-(R-amino-imidazo[1,2-b]pyridazin-6-yl)-2-methyl-
phenyl}-4-tert-butyl-benzamide as a yellow solid.



N LA . I-1lil 0 1 -(2-Methy1-3- { 845-(morpholin-4-carbonyl)-pyridin-2-ylaminokimidazo[1,2-a]pyridin-6-
yll -pheny1)-3-(4-methyl-oxazol2-y1l)-urea 1-212 NI--' (-----1,1,,JjO0Th _,L- |
-(3-Chloro-phenyl)-3-(2-methy1-3-
{8-[5-(morth3’Iﬂ12ﬂﬁ?!&FE’ﬁ§ﬁy1)-pyridin-2-ylamino]-irq%zol,Z-a]pyridin-G-ylP BRI IE® 1-213 NC-
N HN-'040F O F I-(2-Methyl-3- { 8 45-(morpholin-4-carbonyl)-pyridin-2-3/1-
aminokimidakepkadle|pyridin-6- y11-phenyl)-3-(2-trifluoromethyl-phenyl)-urea 1-21470 a40H

To a selution of N-[3-(8-amino-imidazo[1,2-bjpyridazin-6-yl)-2-methyl-phenyl]-4-tert-
butyl-benzamide (0.019 g, 0.047 mmol) and diisopropylethylamine (0.021 ml., 0.12
mmol) in 1 mL of dichloromethane at 0-5°C was added a 20% phosgene in toluene

5 solution (0.030 mL, 0.057 mmol) all at once. The cloudy yellow solution was stirred for
10 min, then cthylamine gas was bubbled in via a Pasteur pipette for 2 min. Silica gel (3
g) was added, and the mixture was concentrated to a pale yellow powder. Column
chromatography (66% -> 100% EtOAc/hexanes) afforded 0.013 g (58%) of 4-tert-butyl-
N-{3-[8-(3-ethyl-ureido)-imidazo[1,2-blpyridazin-6-yl]-2-methyl-phenyl} -benzamide as a

10 white solid.

4A-tert-Butyl-N-{3-[8-(3-isopropyl-ureido)-imidazo[ 1,2-b]pyridazin-6-yl]-2-methyl-
phenyl}-benzamide,
4-tert-butyl-N-{ 2-methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-bipyridazin-6-yl]-phenyl} -
benzamide, .

15 4-tert-butyl-N-{3-[8-(3-tert-butyl-ureido)-imidazo[ 1,2-b]pyridazin-6-yl]-2-methyl-
phenyl}-benzamide,
4-tert-butyl-N-(3- {8-[3-(2-hydroxy-ethyl)-ureido}-imidazo[ 1,2-b]pyridazin-6-yl} -2-
methyl-phenyl)-benzamide,
1-methyl-3-(6-phenyl-imidazo{ 1,2-b]pyridazin-8-yl}-urea,

20 1-(6-{3-[2~(1,3-dihydro-isoindol-2-yl)-2-oxo~cthyl]-phenyl} -imidazo{1,2-b]pyridazin-8-
y1)-3-methyl-urea, and
1-methyl-3-[6-(1-methyl-1H-pyrrol-2-yl)-imidazo[ 1,2-b]pyridazin-&-ylJ-urca
were made in a similar fashion to 4-fers-butyl-N-{3-[8-(3-ethyl-ureido)-imidazo[1,2~

bipyridazin-6-yi]-2-methyl-phenyl}-benzamide.
25 Example 15,

2,3-diamino-5-bromopyridine (10.0g, 45.86mmol) was dissolved in 80ml of IPA and then
50% wt chloroacetaldehyde/H,0 (6.51ml, 50.45mmol) was added. The resulting mixture
was heated at reflux for 24 hrs. The mixture was cooled down and then filtered. The cake

was dried to afford 9.10 g of 6-Bromo-imidazo[1,2-a]pyridin-8-ylamine.
30  Example 16.

To a solution of 2-bromo-6-nitrotoluene (12.08g, 55.91mmol) and Bis(pinacolato)diboron

(15.61g,61.50mmol) in 120ml of dioxane was added potassium acetate (16.46g,



1 -(4-.ten-Butyl-phenyl)-3-(2methyl-3- {845-(morpho lin-4- carbony1)-p3nidin-2-ylaminok imidazo [
1,2-a]pyridin-6-yll - phenyl)-urea 1-215\FA, N. OH 41 1, 4-Cyclopropyl-N-
{3-[8-(3-ethylureido)-imidazo [1,2-a]pyridin-6- y1]-2-hydroxymethyl-phenyl} - benzamide WO
2000/077332BCHfEBTEYL/066758 -70- 1-216 im .. y3,.. N 11 HV' -N---L 60 2LE
4-Cyclopropyl-N-(3- {843-(3-d. methylamino-propy1)-ureidolimidazo[1,2-a]pyridin-6-y1l -2-
hydroxymethyfpAémyolbenez hiiidés(diphenyl-plosphgp ) ferrocene (3.09g,5.59mmol) and [1,1°-
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bis(diphenylphosphino)-ferrocenc]dichloropalladium(Il) (4.56g, S59mmol). The reaction
mixture was refluxing for Shours.

The mixture was filtered through celite and then partitioned between water and ethyl
acetate. The aqueous layer was further extracted with 150 mL of ethyl acetate. The
combined organic layers were washed with three 150 mL portions of water, dried over
MgSOQy, filtered and concentrated. Column chromatography (0-12% EtOAc/Hexane)
afforded 4.0 g of 4,4,5,5-tetramethyl-2-(2-methyl-3-nitro-phenyl-{ 1,3,2]dioxaborolane.

Example 17.

To a solution of 4,4,5,5-tetramethyl-2-(2-methyl-3-nitro-phenyl-[1,3,2 Jdioxaborolane
(3.58g, 12.91mmol) in ethanol was added 350 mg of Pd/C. The reaction mixture was
stirred at RT under hydrogen (balloon) for 6 hours. The reaction mixture was filtered
through celite and then concentrated to afford 3.12 g of 2-Methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolane-2-yl)-phenylamine.

Example 18.

A solution of 4-tert-butylbenzoy! chloride (2.68g, 13.63mmol) in 40 ml CH,Cl, was
added portionwise to a solution of 4-tert-Butyl-N-[2-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolane-2-yi)-phenylij-benzamide (3.37g, 13.63mmol) and tricthylamine
(2.85ml, 20.45 mmol). The resulting mixture was stirred at RT for 40 hours. Water was
added, the mixture was extracted with CH,Cl, dried over MgS04 and concentrated to
afford 5.15 g of 4-tert-Butyl-N-[2-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolane-2-

yi}-phenyl]-benzamide.
Example 19.

A mixture of 6-Bromo-imidazo[1,2-a]pvridin-8-ylamine (0.72g, 3.43mmol), 4-tert-Butyl-
N-[2-methyi-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane-2-yl)-phenyi]-benzamide (1.0g,
2.54 mmol), Pd(PPhs)4 (0.29g, 0.25 mmol) in Smt IM Na,CO; and 10 mL of ethylene
glycol dimethyl ether was stirred at 170°C in 2 microwave for 20 min. The resulting
suspension was filtered through celite and then partitioned between 100 mlL. of water and
100 mL of ethyl acetate, and the aqueous layer was further extracted with 50 mL of ethyl
acetate. The combined organic layers were dried over MgSOQ,, filtered, and concentrated
to a residue. Column chromatography (0-6% MeOH/CH,Cl,) afforded 0.685 g of N-[3-
(8-Amino-imidazo[1,2-alpyridin-6-y)-2-methyl-phenyl]-4-tert-butyl-benzamide.



IA -; 110 ii" ar 4-Cyclopropyl-N- {2-hydroxymethy1-348-(3-methyhureido)- imidazo [1,2-c]pyridin-6-y11-
phenyl} -benzamide 1-218 N, NHN z ON . 1-(4-Methanesulfonyl-cyclohexyl)-3-(2-methy1-3-
{8-[5-(morpholin-4-carbonyl)-pyridin-2- ylamino]-imidazo[ 1 ,2-a]pyridin6-y1 1 -phenyl)-urea
Representatiy® S&ia34 5 Representative Scheme 2 WO 2009/077334PEH 891087866758 -71-
Representative Scheme 3 ====, NNcl,-, T.HNI- N H88N---'1"-- Br 0 NY---------- Br R1,N R2(1) N=/ON=4

ON-RI(2) R385

To a solution of 6-chioro nicotinic acid (1.11g, 7.04mmol) in CH,Cl, at 0°C was added
EDCI (2.70g, 14.08mmol) and HOBt and then the resulting mixture was stirred for 30
minutes at 0°C. After that, morpholine (2.46ml, 28.17mmol) was added, the ice-bath

5 removed and the reacﬁon was done in 15 minutes. Water was added, the mixture was
extracted with CH,Cly, dried over MgSQ4 and concentrated to afford 1.55 g of (6-Chloro-
pyridin-3-yi)-morpholin-4-yl-mecthanone.

Example 21.

A mixture of N-[3-(8-Amino-imidazo[ 1,2-a]pyridin-6-y1)-2-methyl-phenyl]-4-tert-butyl-
10 benzamide (0.69g,1.73mmol), (6-Chloro-pyridin-3-yl)-morpholin-4-yl-methanone (1.17g,
5.19mmol), sodium t-butoxide (0.23g, 2.42mmol), Pd(II)acetate (19mg, 0.08mmol) and 2-

(dicyclohexyl-phosphino)biphenyl was stirred at 200°C in a microwave for 100 min.

The resulting suspension was partitioned between 50 mL of water and 50 mL of ethyl
acetate, and the aqueous layer was further extracted with 25 mL of ethyl acetate. The

15 combined organic layers were dried over MgSOy, filtered, and concentrated to a residue.
Column chromatography (0-5% McOH/EtOAc) afforded 0.056 g of 4-tert-Butyl-N-(2-
methyl-3- {8-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-imidazo[1,2-a]pyridin-6-
yl}-phenyl)-benzamide.

Example 22.

20 To N-[3-(8-Amino-imidazof I,2-a]pyridin-6-yl)-2-methyl-phenyl]-4-tert-butyl-benzamide
(53mg, 0.133mmol) in dichloromethane (5mL) at 0°C was added diisopropylethylamine
(6001, 2.56q) and the resulting mixture was stirred for 5 minutes. Then at 0°C with
stirring was added a 20%phosgene solution in toluene (84uL, 1.2eq) all at once, and the
resulting solution was stirred at 0°C for 5 minutes. Next, ethylaminey) was bubbled

25 through the solution for about 2 minutes. Additional phosgene solution (0.25mL) was
added at 0°C and stirred an additional 5 minutes. Finally, ethylaminey was bubbled
through the solution again for about 2 minutes. The reaction was quenched by adding
cthyl acetate (35mL) and water (25mL). The layers were partitioned and then separated
and the organic layer was further washed with brine (1X25mL) and finally dried over

30 magnesium sulfate, filtered and concentrated. This crude product was purified by

Preparative Thin Layer Chromatography, cluting with 5% methanol in dichloromethane to



7-0R3NCt 00r 0 0CrNY =NH, CM, 1122 Representative Scheme 4 R5NH2 YY R4 6 0 syN.,
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-89-
give 4-tert-Butyl-N- {3-[8~(3-cthyl-ureido)-imidazo[1,2-a]pyridin-6-yl]-2-methyl-phenyl } -
benzamide as a foamy solid (17 mg) (M+H)'=470).

Example 23.

To N-[3-(8-Amino-imidazo[1,2-a]pyridin-6-yl)-2-methyl-phenyl]-4-tert-butyl-benzamide
5 (120 mg, 0.3mmel) in dichloromethane (10 mL) was added diisopropylethylamine
(0.13mL, 2.5eq). The resulting mixture was cooled to 0°C and with stirring was added a
solution of 20% phosgene in toluene (0.94mL, 6eq), and this solution was stirred at 0°C
for 30 minutes. Next, a 2.0M solution of methylamine in THF (3mL, 20eq) was added
and the resulting mixture was stirred from 0°C to RT overnight. The next day the solvent
10 was removed under reduced pressure at 55 °C and then added ethyl acetate (35mL) and
water (25mL). The layers were partitioned and then separated and the organic layer was
dried over magnesium sulfate, filtered, and concentrated. The crude material was purified
by Preparative Thin Layer Chromatography cluting with 50% acetone in hexanes to give
4-tert-Butyl-N- {2-methyl-3-[8-(3-methyl-ureido)-imidazo[1,2-a]pyridin-6-yl}-phenyt } -
15 benzamide as an off-white powder (47mg), (M+H)'=456).

Example 24.

To N-{3-(8-Amino-imidazo[ 1,2-alpyridin-6-yl)-2-methyl-phenyl]-4-tert-butyl-benzamide
(185mg, 0.414mmol) in dichloromethane (10 mL) was added diisopropylethylamine
(0.24mlL, 3eq). The resulting mixture was cooled to 0°C and with stirring was added

20 acetyl chloride (31 uL, 0.95eq) and the resulting mixture was stirred from 0°C to RT
overnight. The next day the solvent was removed under reduced pressure at 35°C and
ethyl acetate (35mL) and water (25ml) were added to the residue. The organic layer was
concentrated. Then added THF (SmL) and 1IN NaOH (5mL) and stirred vigorously at RT
overnight to hydrolize significant bis-amide. The next day added ethyl acetate (150mL)

25  and water (50mL) and added IN HCl to pH = 2 and stirred vigorously for 10 minutes.
The layers were separated, and the organic layer was washed with brine (1X50mL), and
then dried over magnesium sulfated, filtered and concentrated. The crude product was
purified by Thin Layer Chromatography, cluting with 5% methanol in dichloromethane to
give N-[3-(8-Acetylamino-imidazo[1,2-a]pyridin-6-yl)-2-methyl-phenyl]-4-tert-butyl-

30 benzamide as an off-white powder (31mg), (M+H) =441).

6-[3-(4-tert-Butyl-benzoylamino)-2-methyl-phenyl]-imidazo[ I,2-a]pyridin-8-yl} -

carbamic acid methyl ester, and
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and thrombogropgniastaiesyiabitdasitireisesisidroméf{andlassdeiatedglonmerdenegphritis and

pulmonary h rrhage), atherosclerosis atoid arthritis, chranic i i bocytopenic
purpuraa}r P?E’A%af%%}%‘é@%ﬁsgj gfklﬁ%g]ﬁg%snéﬁgﬁ%% %ﬁ%%é?ﬁ?%ﬁ%ﬁ%gg septic shock,
and myasthefid@fayuis, 30 Included herein are methods of treatment in which at least one chemical
entity provided herein is administered in combination with an anti-inflammatory agent. Anti-
inflammatorygggpfidnglude but are not limited to NSAIDs, non-specific and COX-2 specific

cyclooxgenase enzyme inhibitors, gold compounds, corticosteroids, methotrexate, WO

2009/07733459% %&8@&%@%&?&%{01‘ Vessel was charged with 1-(6-Bromo-imidazo[1,2-aJpyridin-
8-yD)-3-methyl-urea (85mg, 0.317mmol), 4-(1-Hydroxy-1-methyl-ethyD)-N-[2-methyl-3-

20 (4,4,5,5—tetramethyl-[1,3,2]dioxaborolan~2~y1)—phenyl]—ben:zamide (125mg, 1 eq),
tetrakis(triphenylphosphine)palladium (37mg, 0.1eq), 1M sodium carbonate (1mL) and
dimethoxyethane (2mL). The reaction mixture was irradiated for 10 minutes at 150°Con
the Microwave Reactor. The reaction mixture was then partitioned between ethyl acetate
(150mL) and water (50ml). Separated the layers and washed the organic layer with water
25 (4X50 mL), then finally washed with brine (1X50 mL). The ethyl acetate layer-was dried

over magnesium sulfate, filtered and concentrated. The crude product was purified by
Preparative Thin Layer Chromatography, eluting with 50% acetone in hexanes to give 4-
(1-Hydroxy-1-methyl-cthyl)-N- {2-methyl-3-[8-(3-methyl-ureido)-imidazo[ 1 ,2-a]pyridin-
6-yl}-phenyl}-benzamide as an off-white powder (20mg), ((M+H) =458).

30 Example 27.

6-Bromo-imidazo[1,2-a]pyridine-8-ylamine (0.75 G, 0.0035 moles) and DIEA (1.35 g,

0.0104 moles) were placed in 50 m! dichloromethane. After cooling the mixture to 0°C, a



-74- tumor necrosis factor receptor (TNF) receptors antagonists, immunosuppressants and
methotrexate. Examples of NSAIDs include, but are not limited to, ibuprofen, flurbipro fen, naproxen
and naproxen sodium, diclofenac, combinations of diclofenac sodium and misoprostol, 5 sulindac,
oxaprozin, dHO#ER O pitékicam, indomethacin, etodolac, fenoprofen calciaﬁf@gigwg?gﬁgsodium
nabumetone, sulfasalazine, tolmetin sodium, and Htroxychloroquine. Examples of NSAIDs also

nclude COX.¢ snagfic nAlets s es:celeopil aliacartod miepinapdlapgtoricod.

some embodiment e anti-inflammatory agent is a salicylate. Salicylates include by 10 are not
limited to acenjisaticyte detgdr b@pﬁﬁh?‘é@@ﬂ%ﬁf@- BifEyTRRE At N B AR AOdghOdd ity lates. The

anti-inflammajgry, agenk mav:aise.bena roHicostarid« e @¥amRlRthe-aaricasiewitimay be
cortisone, dexamethasone, methylpredniso lone, prednisolone, prednisolgne_ ?Uq)dium h%sphate, or
BB

prednisone. 1o5ifa a6 A SBIRIIRRAHE the R ARl nf R IEIOR PR SRS §% d such as
gold sodigm ghigmsalaie anauwansiiondhelnvention alsdintkidesembodineits isvhi€itthe
anti-inflammatory agent is etabolic iphipitor such ihydrofolate reductase inhibitor, such as
methotrexateBS?‘Eodm’s}%oﬁo 3 hjgé%bgaﬁéﬁlggef ?ﬁﬁﬁ%gﬁtﬂs'uch as leflunomide. 20 Other
embodiments of the invention pertain to combinations in which at least one anti-inflammatory
compound isExamplie @8.monoclonal antibody (such as eculizumab or pexelizumab), a TNF antagonist,
such as entanercept, or infliximab, which is an anti-TNF alpha monoclonal antibody. Still other
embodimentsgfitheinventigmagisiiyioheanhinatiarshin(adich 2t fdashoinén25c ketiydragent is an
immunosuppressant compound such as an.im ssant compound (o]
methotrexateﬁ,ﬁﬂﬁ‘rfé’ﬁﬂglegogﬁ odH6ring, atg%?%ﬁlnﬂgg?ggﬂi ()%?iirr]%%? g]ﬁ)gur#y‘gggﬁgegn%?art% I?i;gofetil. B-cells
and B-cel préCuvibrsimiy dssifgBiichanécbeitn grplidaed ih INesphtivicdy ouplsdiyraiignancies,
including, but not limjted -cell lympho in [ ok, -npn-Hodgkin's
lymphoma), ri?ﬁf‘r@“c"sseﬁﬁ(?yr‘%p drﬁg,eﬂ?lmuﬁl‘éﬂ%éyzo 9%%%%3%%%%%Ig%b%%gbggzes{-}%ﬁ?moyeloma,
chronic and acitennysiogerdus 188kenia hhdenrdaduting wened Rghiprbeyic iBle iz \BFK has been
shown to be anJolioF L the FAARALD:BLARAHD NGNS SIANRINI AU RIEC) In
B-lineage lymphoid cells:-"The fate of leukemia/lymphoma 5 cells may reside in the balance between
the opposingioiea s SeceBRattard fih Sifadiasior Etgasﬁﬁifﬂ‘é"g%ﬂ%% e AR apoptotic

regulatory, meghapisim-nMevingnB T apa ek ks:sphsiraiis(dassittvweinalddkidial | Chem(:998, 274,

1646-1656). It has also been discovered that BTK inhibjtars are ful _as cgﬁf@o nsjtizing agents,
and, thus, ar@'uderSHileoRBIRREER RtRS eWﬁh&%%fﬁéﬁﬁpﬂthiﬁm%%ﬁﬁ% r ICS%T), ‘drugs 10 that
induce apoptésis [Exaraplesiof atharché iMoiherapédaictadniys that bakyesused mpeoridinadion with
che oSS g AT TSR induds. baisamarase  ahiaiors (cAmmoegiar apetecan)
topoisomerase inhibitors (%@’ aunomycin and etoposide), alkylating agents (€.g.
cyclophosphamidirichelshatagnesiunB Sy, fUtnudid Ww@@ﬁé@ﬁéw.egamiﬁﬁévinblastine), and
biO'Ogicai@gegﬁﬁl@%ggﬁgﬁ' ofligs, sushsas afhEDRA{E agtinody, IDEC 8, immunotoxins, and
cytokines). Btk activity has also be associated with some leukemias expressing the bcr-abl fusion gene
resulting from translocation of parts of chromosome 9 and 22. This abnormality is commonly observed
in chronic my@ l}§1eukemia. Btk is constitutively phosphorylated by the ficr-abl kinase which
initiates downstream survival signals which 20 circumvents apoptosis in ficr-afil cells. (Feldhahn et al.

J. Exp. Med. Zo05Moiyl-3)(4867.51gsmyctud-tbhplimabapite hidsahtinienne AMhyse thiululated in
a wide variety of oral adminisitalion 403308 KNS AN saiEerSPRbAIRRislguan caqvde in the form

of tablets, coated tablets, dragees, hard and soféﬁaelatine capsules, solutions, emulsions, 25 syrups, or

suspensions. CemEBUHRABYGRRS SPSEmtiAvisAtaleai Sl Ringn H/RinistEred by other routes
of adminisfratiQRyirending castipuess (intiaveneus o apicakipate nseramintraryseatarhdntravenous,

subcutaneous, transdermal (which, may include a penetration enhancement ccal, nasal,
inhalation andSHPBESREN EAATHILIE '8?1,%&3?{&%&';}% dred g?yac?%ynias%% %grﬁqawe rae?aérred manner
of 30 administrationss generatydied usihg msedmveniantrdails dosingviegiomely fnith mavts adjusted
according to the degree of affliction and th ient' active ingredient \
2009107733480 T EP IO eSS e c?:opr?ﬁ%ﬁr @?ﬁ%ﬁ‘ﬁ%ﬁéﬁﬁﬂl@%ﬁ&ﬂmﬁn}ﬁ@ as well
as their pharmawuﬁéauﬁiumda'mé)saws,(&?@éﬂw@ﬁ\ﬁ!ﬂm&%ibﬂm@rbw&{\}éﬁ%ﬁ@e?é’i?;%ﬁf&, carriers, or

diluents, gy be plaged ini the fosn.ab phatnacsisel cmRosicRsARKUAL fossaes e
pharmaceutical compositions and unit dosage forms may be comprised of conventional
N-{2-Methyl-3-(4,4,3,5-tetramethyl-[1,3,2Jdioxaborolan-2-yl)-phenyl]-4-trimethylsilanyl-

benzamide as a white solid (1.03g), (M+H)'=410)



5 ingredients in conventional proportions, with or without additional active compounds or principles,
and the unit dosage forms may contain any suitable effective amount of the active ingredient
commensurate with the intended daily dosage range to be employed. The pharmaceutical
compositiond%4a(Pa7Esployed as solids, such as tablets or filled capsuld; KERES{1§E™Bowders,
sustained release formulations, or liquids such as s@lutions, 10 suspensions, emulsions, elixirs, or
filled capsuleﬁgac-){glo]gaﬂse; or in the form of suppositories for rectal or vaginal administration; or in the
form of sterilé |njegtab € solutions for parenteral use. A typical preparation will contain from about 5%
to about 95% active compound or compounds (wAv). The term "preparation” or "dosage form" is
intended to iRERTEEUBRIPE SRBSREPRAIECHS I GHEIRISEBFthe active compound and one 15 skilled in the

art will appre¢iaje Eh@t(@?mdiﬁﬁﬁd%@tgﬁm%ﬁnﬁ]@dﬁ,malqiﬁiefaﬁﬁtﬁogeﬁﬂﬁﬁjcmd&p@ﬂdm:ﬁ@mhe target
organ or tissue_and on the desired dose and, macokinetic parameters. T ‘excipient” as
used herein refef8-to ¥ UG hﬁ’ltﬂ%%lﬁg%lﬁlI‘%‘%‘fé%@ﬂ‘l%@%%?ﬁggeiﬂIEEE&%%%&?%(}S, generally
safe, nonstoxis@oanpeithier biptogidaky nor20 @therdviselUdsEsnable) anditlwdessexeipients that are
acceptable f%veterinaaw use %Irl 35 human pharmaceutical use. The compounds of this invention
can be adminlsf‘ig%apgioneesbuﬁvl I genepalljﬁly be administered in admixture with one or more suitable
pharmaceutiG@icexXeisiemtpsmiluents oxtraritd reite e tGvithAegBrdus theiemdédbute of
administration, anh sipRgeichPRRENAGRIIC! PIaRIe s 280 RAGEUIGAI ARGPRIRDIR gpeans thal
n

which is useful Th preparing a pharmaceutical composition that is generally safe, non-toxic, and neither

biologically npiogiséwisehipTaeerEBRe AANCIE R ESS HRERREATR AteHeBrs 10F VBN as well as
human pharmacewicaldise e R rhapnacewticativascapiaplesalizdprm ghandactvelingredient may also

initially confer 30 a desirable pharmacokinetic property on the active ingredient which were absent in
the non-salt fmyéﬁ@ﬁwg@gﬁ%%ﬂﬁéwéﬁé)& the phatinacodynamics of the active ingredient with
respect to its therapeutic activity in the body. The phrase "pharmaceutically acceptable salt" of a
compound mEamsiplsdlk.that is pharmaceutically WO 2009/077334PCT/EP2008/066758 -77-
acceptable and that possesses the desired pharmacological activity of the parent compound. Such

salts include:f-agid-agdiipmsatsadannes wilkdaorganic acids such as hydrochloric acid, -
hydrobromic acid, sulfuric acid, nitric acid, phosphorjc acid, and the like; or formed with organic acids
such as acetit%eif Broont 2eal) ﬁé?%‘?é%%,z%ﬁ)%@B@gﬁgﬁ’i&ﬁ%i%ngc%;%@@gﬁg acid, pyruvic
acid, lactis agighenatoni aoie:; sueainid aiicloroalichaaicymsalidedbid, fuii@rid feidhdartrigacid, citric
acid, benzoic agid, ,3-(4- hydroxybenzoyObenzgi id, cinnamijc, acid, mandclic. acid -methanesulfonic
acid, ethanes”&%rﬂ%og%?a ¢ f}fg@/ %ﬁn%Q%%{siﬁlff%{r}@c%?}%?ﬁaj}lcﬁ%%g%ﬁé}n‘@assu gg% %@d?ggaig]nesulfonic
acid, 4-chlorabenzbee3lfoni¢ladidpRaiabhttplenkswifonivaeis, addadatcloeneslifonislbeid,
camphorsulfonig.aid, d:melnylooyelol?: 2 2linst20ensst 6aiaoxyiic agieh glicohapipnigacid,
3-phenylpropionic acid, trimethylacetic acid, teftiary butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acidtheydioxyeiptiersitatdiR Sadiey N ashuosragarivd onstiadrie Bedi @ iHaNike; or (2) salts
formed whengn, acidic praton Aresenisinihe PREN camRALBE efiherimeRiadedy2a metal ion, e.g.,
an alkali 15 metal ion, an alkaline earth ion, or an aluminum jon; or coort&jgaéﬁ% with an organic base
such as ethardHHeS Al TAADRGHIRE HAEHTAIE A & TRUHE B NS im Ylglucamine, and the
like. Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispersible grirubesieAX%olid carrier may be one or more substances which may also 20 act as
diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material..]Ja powders, the carrier generally is a finely divided
solid which is a mixture with the finely divided, a /j/ e;component. In tablets, the active component
generally is mixed with the carrier hav g%@é\Y cessary binding capacity in suitable proportions and
compacted inghe shape argR3:sizesdesiréd-Suitable carriers include but are not limited to
magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,

tragacanth, merRseiidigsamedumathdatirssirivstrorie b ed BIG- ARG wigdddEdisiRter, and the
like. SolidformdreparationsMay.camminminTatditionstycis aotive(sorponent.2colarants Mavors,

stabilizers, buffers, artificial and patural sweetene ispersants, 30, thickeners, solubjlizing agents,
and the ke, LEHRMISHFRIONS HICE ST TR 7 orat i AN B S e mtation
including emutsiensy syRipanékixired agteousrpolationsyvagrigbus3usparisionsixfesainclude solid

form preparations yhich are Jyignred to.be samkesed IR g das BieRaretiona st helore use.

Emulsions m%/a%e prepared in solutions, e.g., In agueous WO 2009/077334PCT/EP2008/066758 -78-

propylene glydotéoltiorigspaidiessrtadrremensitgind agentd Sdchoaeniscothm usshisrafemofdoleate, or
acacia. Aguequs SQlifions GanhedrRRaRAd RY.qiFselving therdliyr oorpInenhinivaiee apd adding
suitable colorants, flavors, stabilizing, and thlcﬁenlng agents. Agueous suspensions can be prepared
by dispersing the finely divided active 5 component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well known

suspending agents. The compounds of the present invention may be formulated for parenteral
adminictrationn (e A hvyv iniectinn e A bholiie iniection aor contintiotrie infiicion) and mMmav he nrecented in



preserving, wetting, emulsifying or suspending, stabilizing and/or dispersing agents. Alternatively, the
active ingredient may be in powder form, obtained by aseptic isolation of sterile solid or by
lyophilisation from solution for constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free
water. 20 Th&W@3HBBTHS of the present invention may be formulated for ¥6piE&PAtEMATSEation to the
epidermis as ointments, creams or lotions, or as a ##8nsdermal patch. Ointments and creams may,
&0, be fAIMySiPO R AATIRGLS L oI NoRg B s LAl Blaiabisdiesepnaandior gelling
agents. Lotions may be formulated with an aquedus or olly base and will in general also containing
one or more evaulsifiyihgRagehits wetadsililifreg agdtd 026 MESpwisiien age ths 2quependhsg sgents,
thickening agents, or.cRIPY 3gaNis,FarRiAlRRR.L BRIe Aok taRiGskAdoipistiatieNi:the mouth

include lozenges comprising active agents in a flavored base, usually sucrose and acacia or

tragacanth; pastisemplisied abeasnvetihrédrorrlinmarriibrssdgeserbs it and glycerin or

sucrose and feakiganddnalthngshes campsisingdhengativecingredient 1. & sigitabie guid carrier. 30
The compounds of the present invention may be formulated for a minist%[i%ct)gﬁ%%supgfsitories. A low
[

melting wax, 3 iAradUStmbie OGP SR RGP b Bl T id =8 ahdte active
component is,GiBpRISAE: ReMRYENe0LBI Serdn, byd WG @008/0V 7334 PCHTE PPOAS/ABE 7681 79-

stirring. The molten ogeneous mixture is, t oyred into conyenie FtSiZ d molds, allowed to cool,
and to solidifyr.] t%ﬁquzgﬁ&?ﬁﬁedsso 156#}% Sr%cs%h f?%%n%?r% mrgfyglrglglfgmu ate ?E)nrg\/tgg%@?aﬁgag'?ninistration.

Pessaries, taboponse-aredms]ighls; @fstes, foams or sprays containing in addition to the 5 active
ingredient such carriers as are known in the art to be appropriate. The compounds of the present
invention gnay: peQidlated for nasal administration. The solutions or suspensions are applied
directly to the nasal cavity by conventional means, e.g., with a dropper, pipette or spray. The
formulations may be provided in a single or multidose form. In the latter case of a dropper or pipette,
this may be achieved by the 10 patien admigig@%iﬁg an appropriate, predetermined volume of the
solution or suspension. In the case of ;s%o/ra this may be achieved e.g. by means of a metering
atomizing spray, AUMR Ne.sempneynds ofithe present invention may be formulated for aerosol
administration, particular%dto the respiratory tract and includingrin,tranasal administration. The 15

compound willgEHEPamg Ha0E asmilPdrfide sl agtetHed oy 8PeA 5 Milrons or less. Such a
particle size @ pe-pR@NGD by TReans knewn M3t pitt, oo byidhisromizatienw Ihedacdive ingredient

is provided in a pressurized pack with itable propellant such as a c é}g fluorocarbon (CFC), e.g.,
dichlorodifluo@#‘éfﬂéﬁé? tﬁﬁﬁ(?&ri%%ﬂ‘f%%éwﬂ%%é’?%}eﬁg 070 %ﬁlﬁgﬁodeg: aﬁgel?@? CarBon \aﬁ%xide or
other suitdbles2fegas (Thdoadosot magncdivienidhtty alsetanfain asurfadizantssetidad. lecithin. The
dose of drug may,be, conrolled by 2 MEteled yalPoARRINAYRlY S, acthe dRgeelienis may be
provided in a‘form of a d{ry powaer, e.g. a powder mix of the compound ina suitable powder base such
as lactose, staddbd.stnety devivativesisdehahyehiony propyimetdyceulse & eHaPsigWRpyrrolidine
(PVP). The powder.carter vt forapa gel imihe nasales saviths thepquydessampasition may be
presented in unit dose fooli e.g. in capsules or cartridges of e.g., gelatin or blister packs from which the
powder may be adminjstered by means of an inhaler. When desired, formulations can be prepared
with enteric cgéﬁﬁﬁgea%“apted for sustained or controlled release administration of the active ingredient.
For example, the compounds of 30 the present invFention can be formulated in transdermal or
subcutaneous drug delivery devices. These delivery systems are advantageous when sustained
release of the compound is necessary and wggﬁﬁaftignt compliance with a treatment regimen is
crucial. Compounds in transdermal d 'g@y/r\s\\)@tems are frequently attached to an skin-adhesive WO
2009/077)?5345%3145-PZ?&%@%@%%% -?O- soli;djgupport. The compound of interest can also be combined

with a pe‘netraﬂon elﬁﬁancer, e.g.,y&)zone (1-dodecylaza-cycloheptan-2-one). Sustained release

delivery syste¥fi8. @@ . insered) suchrdreotska fhioredsencopub deramad kijér by Sungeld Bt Wjdtion. The
subdermal imﬂi"@rﬁﬁl?-'E&’,ﬁB%S’@E‘?r&%tﬁ?ﬂl@B&‘i}%l{k@oHF&Qﬁ@' & FRRRBRANe 78301, Besiliapne rubber, or

a biodegradable polymer, e.g., polyactic acid. Suitable formulations along with pharmaceutical carriers,

diluents and @%pekibhtadarBAESLHEEY MR fSiddmmotnt Sk Al Pratet Y B hacy 1995,
edited by MarfipMack Pyblishing &pmpany1Qihadiian. SastenRenmsylyana. Al skittad formulation
scientist may modifﬁthe formulations within the teachings of (f?g specificafion t vige 0 numerous
formulations foFaP F?’i‘&gﬂéq'r%%%?%&?ﬁ?ﬁ?s‘f@ﬁﬁﬁ’ﬁ%ﬁg%t% nn’é%@%@r@ﬁggﬁﬁo}% '5fthe present
invention unstaklenogSimpreraising sheibihedFruriitcd oty MigRmdittificafionnof ttie present
compounds tg.render,t N soluyble in water or, r vehicle o l?ﬁ e _ilfys%complished
by minor moﬁ&:%%f%“ﬁ%%ﬁ’u%ﬂor? IélSté)f/ﬁf%g%osrg{e?c. %e&ﬁ]ﬁléﬁegzr%ww%ﬁé\(/vithlﬁnﬁe ordinary skill in
the art. It is also well 15 within the ordinary skill of the art to modify the route of administration and
dosage regimen of a particular compound in order to manage the pharmacokinetics of the present
compounds for maximum beneficial effect in patients. The term "therapeutically effective amount" as

used herein means an amount required to reduce symptoms of the disease in an individual. The dose

will be adjusted to the 20 individual requirements in each particular case. That dosage can vary within
wide limite denendina 1inon niimeaerniic factare crich ac the caverityy nf the diceace tn he treated the



30 The daily dosage can be administered as a single dosage or in divided dosages, typically between
1 and 5 dosages per day. Generally, treatment is initiated with smaller dosages which are less than
the optimum dose of the compound. Thereafter, the dosage is increased by small increments until the
optimum effé¥Ofere Bdividual patient is WO 2009/077334PCT/EP2008/06EY88E84¢'Fached. One
of ordinary skill in treating diseases described hereli#will be able, without undue experimentation and
in reliance on.pers n@lgmowledge, experience and the present disclosure, to ascertain a
therapeutica%/ege[?é’cﬁv ‘amount of the compounds of the present invention for a given disease and
patient. 5 The pharmaceutical preparations are preferabNI in unit dosage forms. In such form, the
preparation is subpdivided into ugit doses containing a éariate quantii :Q\’f the active component.
The unit dosage-fe rTb_e'a%ﬁ aration, the package contaiging discrete quantities of
preparation, such acketed tabl capsules, and ers in vials o poules. Also, the unit
dosage fotin can be a capsule, tablet, cachet, or lozen itsBIf~10 or it ¢ e appropriate number
of any of these in packaged form. The following examples illustrate the preparation and biological
evaluation of compounds within the scope of the invention. These examples and preparations which
follow are provigeddtdnableathoselskitr tantbe @8 16! O re-clearlythyldér3i2ida et tolpraetice the
present inventi'q_nh Th?_/ sh8uld not be considered as limiting the scope of the invention, 15 but merely
as being iIIus{(n);\tvag’r1 o Ir}é}preesentative thereof. EXAMPLES Example 1. A mixture of 3-amino-6-chloro
pyridaziné (2T0agodB R srimioh) ahe-¥ethil-df thohittetioribyvbs Sildegao1oBE3rvb-sealed tube for 1
h, allowed to ﬁﬁge%ggl%ﬂl%@ﬁ%% 3 80 fiaRk and sancenipisdiRaneangealdasiask was chiled to
0 mL) ded, then

0-5C. Metha as a O mL of triethylamine, then 40 g of silica gel. The mixture

was concentr@t80 mme el dikep epylath emibe b8k @ 228%omoltih ekapsas\hich afforded
still-impure maigsialthep arfecondaolmny e Qirr3tioEtOne/ iexanes) affosdesRide8 g (12%) of

3-amino-4,6-dichloro pyridazine as an orange solid. 25 Example 2. A mixture of
3-amino-4,6-dith yhitS TR BAE e 1M HHGAI5 8 Fﬁlf%ﬁi%b’f | éﬁé)tﬁ EOMEDF a 50%
chloroacejaldalygie:bpwgiersalotionotias stitfechab 8AEhio(R0-h sthinchneentrated socermove

isopropanol. The resulting mixture was treated wj rnL of, tyurated aq. NaHCO3 solution
and extracted‘\ﬁf?lﬁwgt‘i‘ %n%%ﬁ%@ %@@%ﬁ%g@?ﬁgﬁ%ﬁ_ Oef’) gg(}r%g?r%é eg}lﬁg]%%?éni%ci}]ellrgs)‘ were dried
over MgSO4, filtered and WO 2009/077334PCT/EP2008/066758 -82- concentrated to a yellow oil.
Column chromaRograisine (b-cadeyitend ietaraipamifideal b 3ty i@rdsy b 2-methyl-
6,8-dichloro-igiidazpli.gsblpyridazine as a light yellow solid. Example 3. A mixture of
6,8-dichloro-imidazo[1,2-b]pyridazine (0.048 g, 0.26 mmo)) and (6-amino-, )
pyridin-3-y1)-?ﬁ‘6r’6‘l‘f6ﬂFﬁ@f] ﬁﬁé‘?ﬁéﬁ@é@‘(@@g@&,ﬁ@%ﬁ%f?ﬁﬂ ; L"‘B:fyﬂf%‘-ﬁl’ﬁﬁ)@fﬂﬁﬂ@’fz)?ﬁ'uamide at
0-5C wasgreatedosth 60861sedrimdIvEide/mibetaliondQ. 03 fneth1FR2(mintab-tdibarbtiybling yellow

mixture was stirred at 0-5C for ., then at RT fqr 20 aturated. ag.. NaHCO3 solution (1 mL)
was added, ti&?égﬁ?ﬁq;xl? é’r’%’ggp%eﬁqfll_?'gfné y:%{?:é]%%t l.efgs%@lseogg?%%v%ga%?nngg%dl ‘bcg filtration,
and the layers ofnthé filatenveér e ks péargtechyTie piganicadiadnwas seduehltiatly washed with two 5
ml., portions gf water and 5 ml., of t. ad..Na Tola e ! 4 titered and
concentrated 10 ?B%f@[é% gﬁ%/%ngrﬁif:ﬁe[ﬁ%g%m%%o&%gégol?ﬁg(%]ggygrpd%zgilﬁ%w%%no)-p ridin-3-ylk
morpholin-4-yhistethasohbeasiatwhirersoliditieacdhbe vead> o of etiferpuifesdtichnEimple 4. 15 A

mixture ofcruge [6-18-chlarerd %F@%@Jé Ridfvagazinsgaianinmapidndbhomatography
morpholin-4-yl-methanone (0.048 g, "0.133 mmol“), 4-tert-butyl-N-R-methy1-3-(4,4,5,5-
tetramethyl[1 (8, ]diB%aMERIEA(h) D RE AyAER 2215 48408 4%-4 o8 Rion) %%?Es{éﬂ?m carbonate
(0.056 g, 0.4%spmpakhdPd(PPh3)4 (0.016 g, 0.014 nunol), 1 mL of toluene, 0.25 mL of ethanol and 0.25
ml of water under N2 was stirred at 170C in a microwave for 3 h. 20 More Pd(PPh3)4 was added
(0.025 g, 0.021 mmol) and the mixture was stirred for an additional Ib at 170C in a microwave. The
mixture was partitioned between 5 mL of water and 5 mL of ethyl acetate, and the aqueous layer was

extracted withls srioaltd i dweedyTHiiserhisitiberotigatid by crswarcimikadyer MSOR: filtered
and concgntrated 10,0426, ellow ol G0WMe GRFIIAICIPEY LSRR LAY 25
MeOH/Ci%C?Z?%r%%%%&%%&yS% M?&H%gigzﬂf 1affor_oled 0.008 d(1O%d§)of .
4-tertbuty|-N-eﬂq@fémwls(%éﬁéwﬂbﬂﬁwgpa@ea\%)w;}wmSﬁ-ygﬂﬁﬁc’} e s
blpyridazin-6-yispherR)h hanznmidea T an:eftuiiaisold whisti-dtyl-NE for 20 min and 0.11
{2-methy1-348-(thiazol-2-ylamino)-imidazo [1,2- ridazin-6-y1] - phenyl} -benzamide was made in a
similar fashi oﬁ"hé’ﬁ%f’%ﬁ\{ﬁﬂﬁ\?—f@ﬁ@t‘ﬁﬁg %ig_];%as a&c{e]:f %;IIJ re ctxony rk;xtgure Was § n‘red’i

(morpholine-Z4:catd devyD) pyristiheR-aativih akoolidaz ofi(Reblpyrgdhy iwiuylk yphrényl)- benzamide.



WO 2009/077334PCT/EP2008/064758 -83- Example 5. A solution of 2-aminopyridine (0.388 g, 4.12
mmol) in 8 mL of N,N-dimethylformamide was treated with 60% sodium hydride/mineral oil (0.167 g,
4.18 mmol) and the lightly bubbling, pale yellow solution was stirred for 30 min., in which time it
became a d3¥R 3%&H5Eloudy solution. The solution was added via Pasteul Figette 8’ Prlask
containing 6,8-dichloro-imidazo[1,2-1)]pyridazinc (310 g, 1.65 mmol), and the cloudy orange solution
was stirred for, 16 rhiti - G 59luth 80 rith of
ether. The o%lﬁﬁlc é’%ﬁ%ﬁﬂ%ﬂﬁ%ﬁ,ﬁﬁ%ﬁﬁ l?lv:/%? O@réhql_gpﬂ(%i(yhs of Waét)lé?gg%mL of a
saturated aqrN@GE solution; dried over MgSO4, filtered 10 and concentrated to a pale yellow solid.
Column chromatography (0 -> 33% EtOAc/hexanes) afforded 0.141 g (35%) of
(6-chloro-imigazaidie38]pyridazin-8-y1)- pyridin-2-yl-amine as a white solid. Example 6. A mixture of
(6-chloro-imidazo[1,2-b]pyridazin-8-y1)-pyridin-2-yl-amine (0.063 g, 0.26 15 mmol), 2 mL of toluene,
0.5 mL of ethanol, cyclohexen-1 -beoroQﬁacid (0.065 g, 0.51 mmol), Pd(PPh2)4 (0.032 g, 0.027
mmol), and 0.36 mi. of a 2 M ag. potassieyn carbonate solution under N2 was stirred at 170C in a
microwave for 3 h. The m&t@y}vas partittoned between 10 mL of a 10% NaOH solution and 10 mi of
dichloromethane. The aqueous layer was' ur)ﬂﬁ@]\extracted with 10 mL of dichloromethane. The
combined 20 organic layers were dried over MgS04, filtered and concentrated to 0.093 g of a pale
yellow oil. Column chromgfqg{aphy (0 -X33% EtOAc/hexanes) afforded 0.050 g (66%) of
(6-cyc|ohex-l-enyl-imidazo[i\;fé-cb]pyrida -8rye-pyridin-2-yl-amine as a white solid.
(6-phenyl-imidazo[l,2-1)]pyrid§2in-8-y1)- yr'd'[@g-yl-amine and
[6-(1-methy1-1H-pyrro|2-y1)-imidazo[l,2-12]pyri9ﬁpzin-8-y|kpyridin-2-yl-amine were made in a similar
fashion as 25 (6-cyclohex-1-enyl-imidazofl,24/pyridazin-8-y1)-pyridin-2-yl-amine. Example 7. A
two-necked flask with stir&aéﬁg[acuum/Nf #ilet and a ballon filled with hydrogen was charged with
(6-cyc|ohcx-1-qnyl-imidazo[l,/ -1Thyrida2@(§ﬁ)gg-pyridin-2-yl-amine (0.016 g, 0.056 mmol), 1 naL of
methanol, and?Oﬁ;O%SE)Ng af 10% palladium on cakbon 30 (Aldrich). The flask was evacuated and filled
with hydrogen,oaﬁd: he black mixture was stirred for 2 d, filtered through Celite 521, and concentrated,
chasing with hexanes, to WO 2009/077334PCT/E132008/066758 -84- 0.013 g of
(6-cyclohexyl-imidazo[1,2-b]pyridazin-8-0-pyridin-2-yl-amine as a tan solid contaminated with ca. 8%
starting material. Example &&ﬁ(gealed tube was charged with 3,6-dichloro-pyridazine-4-carboxylic acid
ethyl ester 5 (4.37 g, 19.8 mmol), 80 mL of-dioxane and triethylamine (5.6 mi., 40 mmol). Ammonia
was rapidly bubbled in via a@ipersion tube@{r minutes. The tube was capped and the yellow solution
was stirred at 100 C for 2 d, then allowed to cbol..The mixture was transferred to a flask, using diethyl
ether in rinsings, and concentrated to a yellow solid:-The solid was partitioned between 100 mL of
water and 100 mL of ethyl acetate. The 10 agueous layer was extracted with two 100 rni portions of
ethyl acetatey Jhere initaliudiswpdisgolyedaolidln te Rauseus13yey thab aunsually-disappears with
the ethyl acetate extractions, The combined organic layers were concentrated to 3.93 g (99% crude) of
3- amino-6-c[ﬁ?@5’-‘r@’-§§h‘fﬂé§m€§4-carboxylic acid ethyl ester as a yellow solid that was used without

further purificagiario BidxampterS: & Bustera0f 6f addShaing;6;5bleseapiidazine-4-carboxylic acid
ethyl ester (3,93 g, "19.5 mmol*), 90 mi of isapropanol, a 0.mL of a 50% chloroacetaldehyde
solution was Hlﬁrghiﬁfé%@%}"iﬁ)%ﬁ)%ﬁ%% ??lag[etj }onn}lféj o@%%%ﬁoop%ﬁg%ﬁrg}?gs%l ing orange
liquid was patitiefditietaaemadR0ms addetheneahoxi Byl chicaidatt Rifed Ty c20:NaHBOS solution.
The organic layer was, s tially wa | 0, mi of \ : rated ag. NaC1
solution?@rieé’%svsetr gg?c?‘je ff‘(lj'l'fe%re%gq %%ahté%gﬁﬁ%ﬁeagt’ed é;%ﬁg&%gg%%?%gfﬁg ”
6-ehloro-imidfitofit, 25| pynictarirteds (carivox o aeie & et a8 antbrarrseirjbrdatrat v used
without furth%ﬁﬂﬂ,fg; Q@@6Eﬁ@gna@.'ﬁs3%&1,Tm>s@%m@fm?§md.

6-chloro-imidazol[1,2-b]pyridazine-8-carboxylic acid ethyl ester (5.00 g, "22 mmol") in 40 mL of ethanol

t0-5 RC dded 10 mL of hydrazine h vel lid | iately precipitated. After 15 min.
2105 C, 1o SUMMRALS UTRSRPBS B AR VO, o e WA e A U 250 m ot

and dried by stekiighairztmdisgh then in vacuo. A small amount of additional solid precipated from the

filtrate 3Q and,was isglate dri imilarl afi it al (57% over three steps)
of 6-chIoO} -imidazo qko%]%ﬁr? az z@&@%@ﬁ%ﬁg%%gra%@,%@L@%@;&%ﬂﬁ a yellow solid. WO
2009/077334PCTIER2008/0667258 -85 rkemiptet126 mL (1.5 mmol) of tricthylamine, and 4-

isopropoxybenzoic acid in 2.5 mL of DMF was added HATU at RT. The reaction mixture
was stirred at RT for 19 hours then partitioned between 50 mL of EtOAc and 50 mL of

water. The organic layer was washed with 50 mL of saturated NaHCO3 solution, dried



A mixture of 6-chloro-tmidazo[1,2-b]pyridazine-8-carboxylic acid hydrazide (2.09 g, 9.88 mmol), 50 mL
of tert-butanol, and 2.5 mL of ten-butyl nitrite under N2 in a sealed tube was stirred at 100C for 3 h
then allowed to cool. The cloudy orange mixture was 5 transferred to a flask, using dichloromethane in
rinsings, and¥é@Reéetraidd to an oily orange residue. Column chromatogr&pR{EF200824¢756
EtOAc/hexanes) afforded 1.59 g (60%) of (6-chloro4idazo[1,2-b]pyridazin-8-y1)-carbamic acid

tert-butyl est J;a y yellow solid. Example 12, 10 A solutio " .
(6-chloro-imi %/Pﬁq -%%%ﬁ%%f%%%—%ig;g%r an‘%%‘g&’f&%?@ﬂ&@r%?@&%%? E@T%%%ﬁ)nﬂn 30 nit of
dichloromethaeramtedgamt Bitrifludrdddetimacks WasfstieratdforBivtindn concentrated to a yellow oil,
which was treated (slowly) with 50 rnL of a saturated ag. NaHCO3 solution. Undissolved solid was
isolated by Bgghpgyidifration, rinsing well with water and dried by sucking air through then in vacuo to
afford 1.10 g 15 (102% crude) of 6-chloro-imidazo[1,2-1Thyridazin-8-ylamine as a yellow solid that
was used withqut further purification. Example 13. Reference for Suzuki conditions: Billingsley and
Buchwald, J. Am-Chem. Soc. 2007, 129, 3358-3366. 20 A mixture of
6-chloro-imidazp|[l,2-b]pyridazin-8-ylamine (0.048 g, 0.29 mmaol),

4-tertbutyl-N12§%%ﬁ3X -3-(4,4,5,5-tetramethy111,3,21dioxaborolan-2-y1)-phenylkbenzamide (0.169 g,
0.444 mmot), potassuﬁbg(osphate (0.120 g, 0.567 mmaol), 2-
dicyclohexylphosphino-2',6'-dimethoxybiphenyt (0.024 g, 0.058 mmol), palladium acetate (0.007 g,
0.03 mmot), 0.5 mL of n-butanol and 0.2 mL of water in a seated tube was 25 stirred at 100 C for 2 d.
The resulfing/ldutlGrethyensikenaw23 partitioned between 5 mL of ethyl acetate and 5 rnL of water,

and the aquepysduasNFoSFractedoritn Mol Riiv-acataigulhe sambinesd orgagisslayers were
dried over Mg504, filtered and concentrated to an orange oil. Column chromatography (60 -> 100%
EtOAhexanbEF SAGIHBA B1026 G (o0t ONNIER QB AL Z0LL O- B RN B9 methy - 30
phenyl]-4-tertvhigtylidyenizamisienas aoyriials S0l dind V@20 @OF0T F3 R n s PROOH 66T HS -86-
Example 14. To a solution of . .

N3 (8-armind T AABO L B R sy it 8 S S B 010 g, 0.047
mmol) and disopxbpyiéthtarminks(@s02dnrmialei 12 Rimof ipetirvinet ithtercifietharfethyd-5C was
added a 20% oggeng Iy 1BIMENS: Q038 Whs AHR4MWON A ALARCRTHE ¢loyidy yellow

Qlygo
solution was stirred for 10 mm,.t%ens—létlhylimlr]e gas was bubbled in via a Pasteur pipettefor 2 mm.
Silica gel (3 giwasrabidediotasaithevsiwRe Wadddferbated e eputaobIRaREsMdEe Column

chromatogra%g%@@t%l i Q8RR QAghexanes) afforded 0.013 g (58%) of 4-tert-butyIN-
(318-(3-ethyl-ureido)-imidazo[1,2-b]pyridazin-6-y1]-2-methyl-phenyll-benzamide as a 10 white solid.
4-tert-Butyl-N=(348-(3-isopropyl-ureido)- m dazo[1,2:h]pyridazin-6-y1]:2-methylphenyl) -benzamide,
4-tert-butyI-IN\|?(é§-1rﬁé ﬁ@%%’f&%%t% &:ﬁ%ﬁl‘gg}%fﬁ gz*o‘ﬁ%ﬁp&/%géﬁ?g@? -é%?anyll - benzamide, 15
4- tert-butyl-N1 (B4R dmrtebartd-yheidokyitisiazo [1,2-b]pyridaz n-6-y11-2-methylphenyl} -benzamide,
4-tert-butyl-Ny(3 8432 hydraxyeatiylresidobimidaze [Lebinvidazin Ao 1)
methyl-pheny i-bdenzami%Fe, 1-methy1-3}-%ff5-pge’ni/liimidazo[l,}gﬂ’ )’/rljzidgzin-S- J%-urgé)l,
201-(6-(312-(2henal e (S5 maw| 1249 mupobiis-&td e RskiArC '%p{?mzlg}/? aimB(5.8
y1)-3-methyl-yraay; %@Qiédﬁ%ﬁ%ﬁ%ﬁﬂﬁ%@ﬂ@%@%w*ﬁl%ls)oimiigﬁ@ gshipyridazinai-yikurea were
made in a similar fashion to 4-tert-butyl-N-, (348-%30-ethyl-urei,do%-imidazo 1,2-
blpyridazin-64/ -3 I ERHIBHERVIEB &2 SHifgd 2B EXaRmi aiites $0di A b BformbpeFiane (10.0g,
45.86mmaol) waslissalyegein-80md off iR A andbthembRimuhahareasetaidehydedtida (6.51m1,
50.45mmol) was added. The resulti ixtyre was heated at reflux for 24 hrs. The mixture was cooled
down and the‘ﬁlﬁ%?e‘?ﬁ?‘fﬂ%%t%ék%‘“&@gg e _t%"&ﬁ%%‘%?é‘. -%‘?6? Goltin? CAromatgraphy Without
6-Bromo-imidaad{ily2 ¢bynidin=8apaiine 28 0Exdmple 4 GhW\MO=200 81 UY 7384RCTIEPO08£066 758
-87- 167.74 nd 1,1 0’ iphenyl-phosphino)-ferrocene (3.099,5.59mmol) and [1,1'-
bis(diphenyl%@i%‘%lﬂrg)o- e%%ggseér?eﬁ'&%ﬁ%%pﬁ?% ilum(ll) (4.56g, 559mmol). The reaction mixture was
refluxing for 5hours. The mixture was filtered through celite and then partitioned between water and
ethyl 5 acetatB*aMBIdteous layer was further extracted with 150 mL of ethyl acetate. The combined
organic layers were washed with three 150 mL portions of water, dried over MgSO4, filtered and
concentrated. Cdlumn chromatography (0-12% EtOAcinexane) afforded 4.0 g of
4,4,5,5-tetraméthy1-2-(2-methyl-3-nitro-phenyl-[1,3,2]dioxaborolane.

= N/\N/\\/
25 )



Example 17. 10 To a solution of 4,4,5,5-tetramethyl-2-(2-methyl-3-nitro-phenyl-[1,3,21dioxaborolane
(3.58g, 12.91mmol) in ethanol was added 350 mg of Pd/C. The reaction mixture was stirred at RT
under hydrogen (balloon) for 6 hours. The reaction mixture was filtered through celite and then
concentrated6 28173312 g of 2-Methyt-3-(4,4,5,5-tctramethy!.- PCT/EP2008/066758
[1,3,2]dioxaborolane-2-A-phenylamine. 15 Examplé@-8. A solution of 4-tert-butylbenzoyl! chloride
(2.689, 13.63 1).in 40 m| CH2C12 was added portionwise to a solution of
4-tert-Butyl-l\fg?g-]’%é)tﬁnﬁ%%?(gﬁﬂféng% r%irlﬁlgthyt[l,3,2]dioxaborolanc-2-34)-phenylI-benzamide (3.37q,
13.63mmol) dlock tiedby sriiie & 85 in2(. 450l f Thedrestitind-hnikrendanistfrédfat RT for 40
hours. Waterwas 20 added picewwas exragedmith Crgcle odrepover Masid.and
concentrated 10’ 2?%%5%?1% 1g owgrtiguty -N42-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolane-2-
34)-phenyl|Pbenzdlondrs. & xample 1ORA pitxtlirered iBeerkoRimiR srngteipirithis-BifERine (0.72g,
)-pheny Xearp (0.729
3.43mmol), %ﬁ@f&yk@%g {2.00 mmol) of N-(triphenylphosphoranylidene)-1H-benzotriazole-1-
N[2-methy1-3-(4,4,5,5-tetramethﬁ/141,3,_21d|o_xa oro ane-z-ﬁ-}ghenylkbenzamlde ﬁ#&% .54 mmol),
Pd(PPh3)4 (M8ERerenaiBI in SrrerdigrNmB es 3 an s Tt BF Senye RRUGy ST ether was
stirred at 170f7in aNAIErowaNe#0md® miD of iente SIHUOY suspeRsitinydas fiffefed theotighdelite and
then partitioned betwee 80 mL Eof water and 100 mL % eth%lq acetate, an( éh&a‘ggeous layer was
further extracteGfff % BF RS SRk orBiTad orega%ig Ayerswers dried over MgSO4,
filtered, and centedtkated td afadidsudutalufithaCiifomaidgrd )Mz 300%6 MetiHiCH2idR) afforded 0.685
g of N43; (8-Amino-imidazol1.2-alpyfidin-6:y1)-2-meathyl-ph A-te @Q%ﬁgﬁ@gﬂg&rwo
2009/07%ésﬁ%ﬁﬁgﬁﬁgﬁggg’%ég%-lﬁ%gé)&%é@%&#o@%o u%lgn SS? 8-chloro nicotinic acid (L.11g,
7.04mmol) inv@BifB1adand Grivd toagide thBDE 1it[Q cPOgoradGfimpiy aneNOB tEd then the resulting
mixture was ?F%ﬁ?e%g}ﬁ%]ﬂﬂé%ﬂé.?Esoaq;tf%ﬁ%&ﬁ@.t’ morpholine (2.46m1, 28.17mmol) was added, the
nd t [

ice-bath 5 removed e reaction was done in 15 minutes. Water was added, the mixture was

extracted with CH2C12, dried over MgS d concentrated to afford 1. f,.
(6-Chloropyrifin 335t BRORFRS - 'Wgﬁﬁoﬁg&ﬁ;%ﬁgg %fexar%l& ﬁg%gﬁdmxabomlam
N43-(8-Amina-yhigazell-2redpyridin-6-y0-2-methyl-phenyl]-4-tert-butyl- 10 benzamide

(0.699,1.7 1), (6-Ghlara-pyridin-3-y1)- in-A-yl- 19mymol), sodi
T
(dicyclohexylypteogiehine)Gip hen . Wasmstilyéu At 2000 Hcalmigrsibane wera obiedif. THeLresulting
suspension wWasRAHNGd REWEFN R AL Wik andpQ 10k Qb Rl BERIRIARGh the aqueous

layer was further extracted with 25 ml. of ethyl acetate. The 15 combined organic layers were dried

over MgSO4, silisred! Afd Ebnraationaniroseragrdiered sl thinfentSmistisai\Henssr fdesr/enAc)

afforded 0.05 g af éﬁﬁ%ﬁﬁﬁgtw@%ﬁ(m%%k%. 17 mmol) of dimethyl-pent-2-ynylamine. The
{845-(marpholine-4-carbony0-pyridin-2-yla inoléimida 0[1,2-alpyridin-6- yll-phen %b nzamide.
Example?82. %%W%emﬁmﬁﬂd‘éﬂ?%g M‘ﬂf‘:ﬁr %B?gﬁ%ﬁ%‘l“ﬁﬁ&%ﬂﬁ# EiBeft})(yl-benzamide
(53mg, 0.133wAmety ndichlararmethagebyl)-ats0Coimbeadaatdijdapeopy lethy lmmines @Y, 2.5eq)
and the resulting mixture was, sti re}gj[ for.5 minutes. Then at OC with stirring was added a
20%phosgen%95%'ﬁﬂG?)%J]L}iﬁwdlé%éi% 5’2@%‘3}‘%??3 once, and the resulting solution was stirred at 0C
for 5 minutes. Next, ethylamine(g) was bubbled 25 through the solution for about 2 minutes. Additional
phosgene solEEampte 38mL) was added at OC and stirred an additional 5 minutes. Finally,
ethylamine(s) was bubbled through the solution again for about 2 minutes. The reaction was quenched
by adding ethyliacetate (35mL) and water (25mL). The layers were partitioned and then separated and
the organic layegaas further washed with brine (1X25mL) and finally dried over 30 magnesium sulfate,
filtered and co trated. This crude product was purified by Preparative Thin Layer Chromatography,
eluting with 5% in dichloromethane to WO 2009/077334PCT/EP2008/066758 -89- give
4-tert-Butyl-N-{348-(3-ethyl~ureido)-imidazo[1,2-a]pyridin-6-y1]-2-methyl-phenyllbenzamide as a foamy
solid (17 mg) ((M+H)"=470). Example 23. To _
N43-(8-AyginqqimidaggllR:al e‘dj--rgqﬁ)y b-Zmethyl-Rieay] AitednRutyi-penzamidere blalomg,
0.3mmol) in dic?lﬂéromethayr?e%%go mL \b/jvas%added dlisopropylethylamine (0.13mL, 2.5eq). The resulting
mixture was cObiRF s besEALdAth stirring was added a solution of 20% phosgene in toluene (0.94mL,
6ca), and thisgplulinnwestsiiriag @G fensl snmuteahNextsa 3 OMtsatwion.of methylamine in THF
L 20 W s foroninco s13-phasy I hcelie R0 SIS0 25D LRSI, The next day
mg (18% pure, 0.374 mmol) of dimethyl-pent-2-ynylamine in 4 mL of DMF was added

36 BOP at RT. The reaction mixture was stirred at RT for 16 hours then concentrated. The



10 was removed under reduced pressure at 55 C and then added ethyl acetate (35mL) and water
(25mL). The layers were partitioned and then separated and the organic layer was dried over
magnesium sulfate, filtered, and concentrated. The crude material was purified by Preparative Thin
Layer Chront&@greiiiyéiuting with 50% acetone in hexanes to give 4-terESTEAIG8/666758
(2-methyl-348-(3-methyl-ureido)-imidazo[1,2-a]pyridi&-6-yli-phenyl)- 15 benzarnide as an off-white
powder (47mq). (M+H)m=456), Example o .

N @A S e 9 2 SR B 521 8 s, o
414mmol) in Yi{Pe(i6thdncTlktmk) wasyaddes diisombpylle ty tamidd: (024 fbs 8epitade resulting
mbdure was gopled 10,06 and wilh Stivine s addah 2% Ace ph L819rIdR( BT Agea) and the

resulting mixture was ‘stirred from OC to RT overnight. The next day the solvent was removed under
reduced presSakentt Gsonaint@myl deetaE(3omlacanfrerarqoBml Mivereasa dédw thédresidue. The
organic layeryvas congeptratest herpadsed THFE (SmL) and IN NaOH (5mL) and stirred vigorously at
RT overnight to hydro lize significant bis-amide. The next day added ethyl acetate (150mL) 25 and
water (50mL)Eand aijd d IN HC1to pH = 2 and stirred vigorously for 10 minutes. The layers were
separated, an&%ﬁ‘é’oerg hic layer was washed with brine (1X50mL), and then dried over magnesium
sulfated, filtered and concentrated. The crude product was purified by Thin Layer Chromatography,
eluting with 58¢rtiNet bin dichloromethane to give
N-[3-(8-Acetylamino-imidefzo[1,2-a]pyridin-6-yfi-2-methyl-phenyl]-4-tert-butyl- 30 benzamide as an
off-white powder (31mg), ((M+H)---441). 643-(4-tert-Butyl-benzoylamino)-2-methyl-phenyllimidazo
[L,2-alpyriding;y 1) r.GaHRAPiG ASidumeti, aater and: WR PAOYAYR3490: B GTAER APPSIRE6 758 -
4-tert-Butyl-N-P-(8-methanésulfonylamino-imidazo[1,2-a]p idin-6-y1)-2-methylphenylkbenzamide were
prepared in ot EiEoyBRETmAndR Supestding fibirn SHpratorRie L MYERAESifony! chioride
Leggecti\{?)ly fﬁgﬁg%rgﬁ@gd@& Eﬁ@é@é@ﬁénﬁq %%ﬁg&ﬂ@ﬂ@%ﬁg&{&;ﬁlﬂyﬁmﬁﬂﬁ]ﬁmin? (1.045g,
.93mmol) in Tk mL) was added diisqpropylethylamine (1. .5eq), and the resulting
mixture was ddctetPto 8¢ %ﬂ?ﬂﬁ@ﬁIa%sl%w&ﬁ%o%lﬁmggér@ﬁ b‘fﬁ%‘f?é“(%‘%‘frﬁ‘t, 1.2eq) was
added and thexiceSultingmixtuckislasi stivec: atld@Hfoyio winites: Wexdiiadd Glosahgien of 10
methylamine in THF (24. 0 eqg) was,added resulti ixture wags stirred from 0C to RT
overnight. Thse%%g%%gn ?OE(T#JS%}VZ% Vvl\{l/asA rée’ﬁ(]a‘lo‘11 gg %‘h e ?"Z‘ unclgtggn]rfélév&rseaﬁ%{sé?%r]g ethyl acetate
(175 mL) andwidtee (66 mipvvetevdbdednT bé absultifiy mixuielsyas wiiysedugigoridystysted 10 minutes
and then the |ayers, WereSeRaraled e 8@?@9{94@’1@5@{%19{{&9 SME! RAORRRN suliate, filtered and

concentrated to give 1- 15 (6-Bromo-imidazo[1,2-alpyridin-8-y1)-3-methyl-urea as an off-white foamy

a
powder (1.074%) CEBGEHpILDE W SR RkrBYE Fﬁ%&&@r opesaapgas G etWith
1-(6-Bredno-imisiazekkdradpydineG ekl 3- ey tiea(85me.:8- 817 mmabero-4-hydroxy-4-
4-(1-Hydroxy-1-methyl-ethyl)-N42-methyl-3- 20 . .
(4,4,5,5-tetraEtR) RF S ARNOREBBIBIGROY PR MEHyIRGE AZ ANRHR™ PASHRG Mretcd without
tetralcis(triphaayiighpsphiagdpalladium (37mg, 0.14, 1M sodium carbonate (1mL) and dimethoxyethane
(2mL). The reaction mixture was irradiated for 10 minutes at 150C on the Microwave Reactor. The
reaction iXtLﬁ% %gg%tﬁ]ﬁn partitioned between ethyl acetate (150mL) and water (50m1). Separated the
layers and washed the organic layer with water 25 (4X50 mL), then finally washed with brine (1X50
mL). The ethyl acetate layer was dried over magnesium sulfate, filtered and concentrated. The crude
product was tirltie Preparative Thin Layer Chromatography, eluting with 50% acetone in hexanes
to give 4- (1-Hydro xy-I-rffethyl-ethy 1)-N- {2-methy1-348-(3-methyl-ureido)-imidazo
[1,2-a]pyridin6-y1]-phenyl} -benzamide as an off-white powder (20mg), ((M+H)D-458). 30 Example 27.
e 2009/C|>7ZAB%&&E/&ﬁ2,@9&8@@631%84-%@%@8/04??@&@@@@@@%0J@i@i@ﬁaadi\ﬂaﬁra@df;éﬂ (25 mz ,
0.0051 moles). The reactign_mixture was, stiyred | hour at 0C and then ammonia 0.5M in dipxane (70
1, 0,035 oS4 LG ek RSP G b SRS ETaT WS HEN S Mo EERE AR Yot and
the residue exfradiad witthatb)ladStaie o 2QGyilcHlbigisolliopeliims washed~aithtioriddpdbiéd 5 over
sodium sydfatg, concentrated in vacuo,.then further dueddn.h.v. ta.give 0 PN
Bromo reidasi ey e b P a g R S b hS{Bino-1.1.
1-bromo-4-(trirnfltbsdsityhethehpented (Midkioh hyeracodd: 04 rm bl onengel el dv 2B8OREdound-bottom
flask was adc{ggh];t{%%ggm)@ag&tﬂe mixture was cooled to -78 10 C with stirring for 10 minutes
under nitrogen. Then, a 2.5M solution of n-butyllithium in hexanes (13.46mL, 1.2eq) was added slowly
over about seven minutes. The resulting mixture was stirred at -78C for 1.5 hours (solution turned light
yellow). Then, at -78C an excess of dry ice (4 large pieces) were added to the reaction mixture
(solution turned color, then became clear) and the dry ice bath was removed and stirred for 15
minutes. 15 TLC confirmed that the reaction was complete, and after stirring an additional 10 minutes
at -78C, the reaction was quenched with water (100mL). Ethyl acetate (500 mL) was then added and
with stirring 4N HC1 was added to pH = 2. The layers were separated and then washed the ethyl

acetate layer with brine (1X250 mL) and finally the organic layer was dried over magnesium sulfate,
filtared concentrated and niimbped to ane A- 20 Trimethvl cilanvi-henzoie acid ac a white enlid (5 A0aA)



Example 29. To 2-Methyl-3-(4,4,5,5-tetramethy141,3,21dioxaborolan-2-y1)-phenylamine (500 mg,
2.15 mmol) and 4-Trimethylsilanyl-benzoic acid (417 mg, 1 eq) in DMF (5 mL) was added
diisopropylethylamine (0.87 nil, 3 cq) followed by 0-(7-Azabenzotriazol-1-y1)- 25
N,N,N1,N1-ta¥aatersyidsdnium hexafluorophosphate (Aldrich) (897 mg, 1PCEFE A M4&SPesulting
mixture was stirred at RT overnight. The next day, -©thyl acetate (170 mL) and water (50 mL) were
added. Ther sulting lﬁ'xture was stirred vigorously for 10 minutes, and then the layers were
separated. T é‘%rpé)a%lc layer was washed with water (2X50 mL), saturated sodium bicarbonate (4X 50
mL) and finally with brine (1X50 mL). The ethyl 30 acetate layer was dried over magnesium sulfate,
filtered, concem@'{ed and pumped to give
N-[2-Methy|-3-(4,ﬁ]§,5jfetramethy141,3,2]dioxaboroIan-2-y1)-pheny11-4-trimethylsilanylbenzamide as
a white solid (1.03g), {((M+H)+=410) WO 20091077334PCT/EP2008/066758 -92- Example 30.
Procedures for connection of core to cyclohexene 110.0 mg (0.472 mmol)
6-Bromo-imidazeltidsajpykithiandsylamioecid 3. bl A8:566 mendinBdlegt)r ¢odDhexenélmybdronic acid,
54.54 mg (0.0472 . 0.1 eq.).Pd(PPH3)4 and .0 mg (1.416 al; 3.0 [13 a2C03in 2.5 ml
OME ang 1771 PO it LR B e b T e R A e e
extracted witkdhoeB80a6:dn| Phe@SEidandvasp30itonet bagosOFganict e axswerendSrlirdd, dried over
MgSO4, feres ARASMARAIRIE THOG SMIERAIVA VAR AN AIRGLARARE OIfE! ot JafbRR Sep

column with Hexane:AcOEt 0-100% 10 in 15°min, to give: 82.4 mg o
1-(6-CycloheX-mériyi arintiago] 20! aplyiens dBigd oz Mef i Jreerusead rarsrigittsdiéda-829% Example

31. Procedurg,fpr.ethanelamineurea Bﬂ%ﬁ%%rl&?@&@@@@ﬁ%@%ﬁ@nes) afforded 0.059 ¢
6-Bromo-imidazo[1,2-alpyridin-8-ylamine and 82.2 ul &)1.59 15 mmal; 2.5 eq.) Net3 in 3.0 ml

dichloromethme/ WAt abRielvead 8085 ¥RFRol - Buarp s Bud-phs sy e I WidéAe solution at OC.
The orange s@liigRgas stirred at OC for 10 min., then 71.2 ul (1.18 mmol; 5 0 eq.) ethanolamine was
added at once at the resulting reaction mixture was continued stirring at OC for 10 min. - 5g silica gel
was added aﬂm%%% y was evaporated. Residue was chromatographed over a 12g RediSep
column, 20 Hexane:AcOEt 0-100% in 15 min To give: 45.8 mg of 1-(6-Bromo-imidazo[1,2-
alpyridin-8-y1)-3-(2-hydroxy-ethyl)-urea as an off-white solid. Yield = 68% Example 32. 0 E3N
Procedure for f6 tibh;of To 2.0g (11.2 mmol) methyl-4-acetylbenzoate and 5 0 ml (33.6 mmol, 3.0
eq.) (trifluoro- 25 methylj trimethylsilane in 60.0 ml THF was added 32.0 ml (31.36 mmol; 2.8 eq.) 1.0
M tetrabutylammonium fluoride solution in THF at OC. The dark-red solution was allowed to warm to

RT and stirred-gtituttefipbrashyd siérRigRririie redctidirnmstavabarasaetiding @ X Bo% mi
saturated NablG£23reRlutiananediRgif-misinss Quanic layenwas arisehave( MoS$01s Blitered and
evaporated. To give: 4.05 g orange oil = used crude. 4.05 30 6.3 mmol) crude product and 1.8 g
(32.6 mmol; m&.jﬂpédw%%fd%@ PaleatE URaE WS %6%?95‘78’%%3%‘6‘1‘?@5568@668‘78 %3- 15.0 ml
H20 were refliadifow 2 tQrangaisohitanaves dieted doviplandidiéRanemiag euapdratbaf Residue
was acidified with a.10%, HC1-solution the eous. layer.was then extracted wi .0ml
dichloromethae\,%rillg.r 'gﬁg%rfﬁ%gl?‘faﬁaébr“sse ueer%%g% flr‘oiE}‘(-%%H #%ékcl)%%? g 6‘1{?}%&%?2’8”3%%% ég\gagpdc()%rgfed. The
yellow solid weis: tsicerm US=6l @H2 012 Bimdcsrisutd big solisl lsyass fitteeatenft s ddedtbnlee high-vacuo

to gve 7265 s Rl Az A RIaANd TN relBSR IMAL AR SYERAIREIANA BUIRY Over @ 409

RediSep column with Hexanc:AcOEt 0-10% in 15 min and 10-50% in 10 min. To give: |.03g white
solid. In ftal:ovFedsifiteldsnerotraatcdriah vipmersad s e rrh PdTdd wstisingaigetiothe

boronate-amiglg.Yighth £9%ad LOrexarRie 3sind Rracediusie fas foitnatiosof e 469 mg (0.643
mmol) 3-(4,4,5,5-Tetrameth 141,3,2]dioxaborolan-ng%%E_g%nylamine a%224.3 ul (1.61 mmol; 2.5

eq.) in 5.0 mIHEHIBrofTettanbueae Sdderrypsay-¢ AP SHeE dhibes 3Re Wfution in
toluene at 0Cwiheurtixitiee puaisidbishirred at OC for 15 min., then 183.0 ul (1.61 mmol; 2.5 eq.)
isoindoline was added. Reaction mixture was continued stirring at OC for 10 mm, then - |Og silica get
was added. quﬁlg@sf&g‘vaporated and the residue was purified over a 12g RediSep column with
Hexane:AcOEt 0-20% in 15 min. To give: 124.7 mg white solid. Yield = 51% Example 34.

B

0 CE,



F FF--\?0) F F -C)I ON 20 Procedure for formation of 500.0 (1.74 mmol)
4-(2-hydroxyhexafluoroisopropyl) benzoic acid, 811.3 mg (3.48 mmok 2.0 eq)
3-(4,4,5,5-Tetramethyl-[1,3,21dioxaborolan-2-y0-phenylamine, 722.4 mg (1.9 mmol; 1.1 eq.) HATU
and 910.0 ul&20e#nsi343.0 eq.) DIEA in 15 mmol DMF were stirred at RECHUER M@ Apeckend. Orange
solution was extracted with 2 x 50.0 ml AcOEt / 25 3&-50.0 ml H20. Organical layers were combined,

washed 4 x with 30.0 20, dried qv. g , filtered and evaporated. Purified ra40g
RediSep coﬁrﬁ\?ﬁ&?ﬁﬁ @ré A %%Et%ozeéf?@aa% mr%%?ﬁ.[)%asgf@éfe 7 ‘“’%ﬁﬁ’ﬁ&ﬁ%@ﬂ]&gﬁe‘o id. Yield =
65% WO 2009/07,3334R&THHA 200806G6hbk3202-yBxarmmiéBie (0P wrokdihaskeariiokylic acid

[2-methyl-3-(4,4,5,5-telr thy141.3,21di 0 -2- Vil)- []-amj Ry solution of
oMoty R 3 o g RIS oL B3 ol i 6 mL
of dichloromethahenusreusdidesi thes atied 8t BT ivndf) ohdiidepioppletrsdaniiRastg W58 of a 20%
solution of phoggens i IRIHERS 2% 0%ANRJ aacHaR MG Yas Slired alAG farthspautes and

pyrrolidine was added. The reaction mixture was stirred at 0C for L hour then applied to column 10

chromatograpFRPHAkativiBHbe Y CHBRRARCBHpMPED A Stroafif b-eisdiBaRAlacetate in 20 minutes
-> ‘(th)[%(in 30 mm%ﬂag?%m? ﬁ@%@&mgﬁ@, %ﬁ&éﬁb}ﬁft@@mgwgﬁmwﬁsﬂﬁg@mmeﬁ(ihcarboxylic
acid [3-(8-amino-imidazo[1,2-a]pyridin-6-0-2-methylphenylFamide The mixture of 105 mg (0.493
mmol) of 6-BIOREiMIEZS I3 RS DT 1% %/%f%%affé‘i 9% %@BO&dlefv
Pyrrolidine-I-carhetylitragistd gripaihil-3 5854 EGAetamethyifios] 2ddiddahototéanr 2fy1X-pRSryl]-amide,
157 mg (1.48 ol) of sadium car te, and 57.mg (0.049 mmal

tetrakis(t(lrjlophéﬁyfb%%éqﬁﬁfggufﬁg ae%m r"ﬁqlﬁr‘loéyﬁ"l ) %‘?%f—g d%ﬁw%&xgg?featﬁg%“gﬁgl% St sr ater was
heated at 110@rfor80/hiindEdiosabgroiior-SvyivehcTing -nuinderes wasipdgsitiohed between 50 ml. of ethyl
acetate and 10 mL of 20 water. The organic layer was dried (MgSO4), and concentrated. Column
chromatogram,qq)@@% MeOH/CH2C12 in 20 minutes) gave 104 mg (0.310 mmol, 63%) of the title
compound. C. To a cooled solution of Pyrrolidine- 1-carboxylic acid
[3-(8-amino-imidazo[1,2-a]pyridin- 25 6-y1)-2-methyl-phenyl]amide (54 mg, 0.161 mmot) in 2 ml of
dichloromethane were added 84 uL (O.4§\§J\nmol) of diisopropylethylamine and 88 uL of a 20%
solution of phaggene in tolug¢ne at 0C. The reaction mixture was stirred at 0C for 20 min and 0 11 nil_
of 2M solutioquOLﬁqgthylag;' e in THE V\%f added. The reaction mixture was stirred at OC for 2 hours
then applied to column chromatographywithout workup. WO 2009/077334PCT/EP2008/066758 -95-
Chromatography (0 -> 5% MeOH/CH2C12:f 20 n) gave 15 mg (0.038 mmol, 24%) of product.
Example 36.

4.5¢ (21 mmol)y of 6-Bromo-imidazo[1,2-a]pyridine-8-yl-amine, 5.29g (23 mmol) of (6~

15 Chloropyridine-3-yl) morphilin-4-yl-methanonc and 4.76g (43 mmol} of potassrum tert-
butoxide were dissolved in 20 ml dioxane. This suspension was heated for 20 rmin at
150°C in the mictowave. The reaction mixture was concentrated. The residue was diluted
with dichloromethane. Deionized water was added and the basic water phase was
neutralized with an 1 N HCI solution. An excess of sodium sulfate was added and stirred

20 for a while. The slimy mixture was filtered over a plug of celite. The filtrate was extracted
with dichloromethane; org. phase was dried over sodium sulfate; filtered; concentrated.
This residue was purified by a 200g silica gel column with the solvent ethyl acetate for 15
min, then dichloromethane for 20 min, then 0-10% Methanol in dichloromethane during

40 min. 4.66 g ofa light brown foam was obtained. LCMS: M(H+)= 402.

25 Example 46.

] £
NN N N

5
i o | 0
W raass o
P [ L 0
(\ e -+ //.‘\ /]\ . ﬁ\b‘“ . u-—<" \

N
L0 ~..-0



HO1 Method B 5 Method A. 4-Methoxy-N[2-methy1-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-
phenyll-benzamide To a solution of 117 mg (0.500 mmol) of
2-Methy1-3-(4,4,5,5-tetramethyl[1,3,21dioxaborolan-2-y1)-phenylamine and 0.11 mL (0.75 mmol) of
trlethylamlneWrQQW’HﬁaﬁchIoromethane was added 4-methoxybenzyl chiSrTdEPAPEFETRE reaction
mixture 10 was stirred at RT for 5.5 hours then filtelélt, and washed with dichloromethane. The filtrate

was soncentigied GOMMASIPMARAIAREY (G AOPA Y| AreiAlEiRIaRasn 30 minutes) gave 63

mg (0.185 mmo itle compound et 0d B. 4-Isopropoxy-
N[2-methy1-ZifrcthsBratside Tl 32 eRdraBadotancd 913t pabh b ehokifiae 98 MW Solution of
117 mg (0-500,0WARA Methidis (e, & laeonalluiniL ldioxasiarelany nrphenylamine, 026
mL (1.5 mmol) of triethylamine, and 4- isopropoxybenzoic acid in 2.5 inL of DMF was added HATO at
RT. The rea%ﬁﬁlxt b3vas stirred at RT for 19 hours then partitioned between 50 ml. of EtOAc and
50 mL of water. The organic layer was washed with 50 mL of saturated NaHCO3 solution, dried WO
2009/077334Ra P 2008/066758 -96- (MgSO4) and concentrated. Column chromatography (0 ->
30% ethyl acctate/hexanes in 10 minutes) gave 175 mg (0.443 mmol, 88%) of the title compound.
Example 37. 5 A. 4,4-Dimethyl- pem -2-yn-1-ol The solution of 0.50 mL (4.06 mmol) of
3,3-dimethyl-I-butyne in 10 mL of, asdreated with 0.81 mL of 2.5 M solution of n-BuLi in THE at
OC. The reaction mixture was allévy d wain' up to RT slowly, and stirred at RT for 5 minutes. To this
mixture was added 122 mg (4. O6Ammol) of paraformaldehyde at RT. The reaction mixture was 10
stirred at 65 (fﬁt al;ztgwﬁgamgn “cooted to RT, and partltloned between 20 mL of ethyl ether and 20 mL

of water. The aq eous r was ted with e mbined organic layers
were dried (MY %ﬁ&%ﬂ?gﬁg OV "vat?é h10 683 T qucé-[trf;agfla% |éif8
(4,4- Dlmethybmem}%wm-mrbmm@immmmﬂad@% GG abtimoetpyitthylamine in 4 mL

[1,3,2]dioxab -y1)-phen rTo a cooled, solution of

2-Methyl-3- (482&? at%r%et ?}éfi (‘)Visa %‘F%TI%%) ?}nﬁ) ﬁ;?k%enr} Ig%? é“’ eémrrﬁréjél1m41550r£;1mol) in 6 tnL
of duchloﬁ@metlﬁamnhmexaddamtme ath“(s Bfanibe) i dioprspyletiylathinsashorong2iwie. of a 20%
solution of PROOGRELIGERP A Maule AGACHINMUKIHIG AR SUHER G [B:PR ites and a

solution of 338 mg of 20 4,4-Dimethyl-pent-2-yn-1-ol in 6 mL of dichloromcthanc was added. The

reaction mixtirdwsShEhel wdamidrneiatctch Eligade SO NGB PNy without

workup. Chropategrarhivn(Bie228-9 dr-hexancs/ethyl acetate in 20 minutes) gave 179 mg (0.482
mmol, 33%) of the title compound. Example 38. -7 0.,0 N)1.N WO

2009/077334 CT/EE%% 8/066758 -97- A. 4,4-Dimethyl-pent-2-ynylamine To a cooled solution of 0.31
ml. (2.5 rnmo% ithethyl-1-butyne in 5 mL of THF was treated with 1.0 mL of 2.5 M solution of
n-BuLi in THF at OC. The reactlon mlxture was allowed to warm up to RT slowly, and stirred at RT for
5 minutes. To this mixture 5 Wasaned@m1mg (2.00 mmol) of

N- (trlphenylphosphoranylldene;)%blri}b ¥otriazolc-Imethaneamine at RT. The reaction mixture was
stirred at RT for 18 hours, tre mL of NH4C1 solution and 6 mL of conc. NH4OH solution,
stirred at RT for 1 hour, and ex lacted with 20 mL of ethyl ether three times. The combined organic
layers Wege washed with 5 mE of W solution of NaOH, and dried (MgS04), filtered and acidified

Urea formation.
mL of a the stock solution above was added in one portion to a stirred solution of 86 pL
of cyclohexylamine in 1.0 mL dichloroethane. Stirred the reaction at RT overnight.
Diluted the reaction mixture with 2 mL dichloroethane, added 4 mL water and heated the
mixture until all the solids dissolved. Separated phases, dried the organic phase over

20  Na;SOq, and filtered hot. A white precipitate formed on cooling. Removed the solvent
on a vacuum centrifuge. The residue was purified by HPLC to give 24 mg of product as

an offiwhite solid.



10 with saturated solution of HC1 in ether until there was no more solid formation. The solid was
filtered and dried to give impure title compound (18% pure, impurity was triphenylphospine oxide.) as a
sticky solid. B.
1-(4,4-DimetPf-PEAHLT33Ay1)-342-methy1-3-(4,4,5,5-tetramethy141,3, 2 JdiDXABESIENSSYD) - phenylFure
a 15 To a cooled solution of 2-Methyl-3-(4,4,5,5-tef@nethyl-[1,3,21dioxaborolan-2-y1)- phenylamine
(29 mg, 0.13ﬁ§g}9ng)lérk§.4 mL of dichloromethane were added 0.11 mL (0.66 mmol) of
diisopropylethylamine and 78 uL of a 20% solution of phosgene in toluene at 0 C. The reaction mixture
was stirred at 0 C for 20 minutes and transferred into a flask containing 140 mg (18% pure, 0.17 mmol)
of dimethyl-pent, Ufeaction mixture wag=stirred at RT for 18 hour then applied to
column chromat L wibekUp. Chromatographiag@e> 5

minutes) gave O%) of the ti;Lg,ngmpouHQ REXamp
N-(4,4-Dimeth-pent— -yRyl)-2¢ 2-m‘nf91-3-(4i;\4a5,5-tetreth @

98 1mig {Rcay 4 nffr

2009/077334PCTEP2008/066758 -98- residue was dissolved in 50 mL of EtOAc and washed with
sat. aqueous solution of. NaHCO1 (50.mL). The.aq s layer was extracted wi L of EtOAc. The
combined org%ﬁ}%(ﬁ%rfeors%vfelr%n%azg &d vl\t}l%hb rgllE @?%&rjﬁénx 1et e(ﬁ% 8{25‘%&81@2@%{:%‘%@6_ Column
chromatograpdgP{o:= 5094 € thylcdcethidthe ghres dmByhirthgaen@ s, gl (@118 6 MmO 40%) of the title
compound. MRl 4 ok ARAUHIOAMAE REQRENWHEAIBAIG ACIE MKl SalEfiR pd0 0. 4.1

mmol) in 15 mL of tetrahydrofuran at -78C was added lithium diisopropylamide (2.0'M solution in 10
heptane/THFEEHtignschbetvaeonrigien)eal elhphsstahansh Ahryetsenutidty Was MEHEES T for 2 h, at

which point it G ay-¥RUOWHD P s birlahiifidosnaceionadd P Mgs OB was.added all at
once, and the yellow mixture was stirred, allowing to slowly warm to RT, for 17.5 h, A sat. aq. NH4C1

solution (30 rRYYHHEKHdRHAGHY tHE FTHAGREAINE S v ST Sy mhed #HEEHaRic layer was
sequentially washew-45 with:B9rinkighwaleranen3e Mmkeaf dgabueg. NaGibsoltionspeetbaver MgSO4,
filtered a%d concentrated to an oran el?[%?u 1oiI. CP'“%” c:hromaltci%raph%d 2%-> 40% Etakc/hexanes)
afforded 0.687 %af%%%? ?%W@%ﬂﬁ?‘ﬁ% (% Bt u%ro-&-ﬂlﬁ%%yai e yll-cpe%‘f?ﬁ-y%y “carbamic
acid tut-buty| #isterdasnd yellam cilethat wasouTod prithouiSyrihéep byibativato20ERaiiple 41. A
solution of (5éﬁ%ﬂgm#hydroxy-4-methyl-pent-2-yny1)-carbamic acid tert-butyl ester (0.687 g,
2.57 nunol) in 10 mL, of methanol was treated with a premixed solution of 12 mL, of methanol and 3
mL of acetyl chloride. The yellow solution was stirred for 5 h, 25 then concentrated, chasing with ether,
t0 0.435¢ (8%%Pi§1ﬂhtly impure 5-amino-1,1,1- trifluoro-2-methyl-pent-3-yn-2-ot hydrochloride as a
light orange solid that was used without further purification. WO 2009/077334 Example 42. fh Ph -99-

= /=
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15 A mixture of the imidazopyridizine bromide (0.16 mmol), the aryl boronate (0.16 mmol),
Pd(dba), (0.005 mmol), Xphos ligand (0.01mmol), and K3;PO4 (0.32 mmol) in n-
BuOH:H,0 (5:1, 3.6 mL) is stirred at 120°C in a microwave for 0.5 hour. The reaction 1s

concentrated in vacuo, is dissolved in 10 ml McOH with 2 drops of conc H;SO;, and then
is stirred for 30 min. The solution is neutralized with solid NaHCOs, is extracted with

20  dichloromethane (20 mL), and is dried over MgSO,4. Concentration of the reaction



PCT/EP2008/066758 A solution of methanesulfonic acid 1-benzhydryl-azetidin-3-y1 ester (0.194 g,
0 61 mmol) in 2 ml. of hexafluoroisopropanol in a scaled tube was stirred at 100C for 14 h, then 5
concentrated. The residue was partitioned between 5 mL of ethyl acetate and 5 mL of a 10% NaOH
solution. ThERFAMETEPr was sequentially washed with 5 mL of water ahd 5Tt 814 's4t. ag. NaC1
solution; dried over MgS04, filtered and concentrat8é-to an orange-yellow oil. Column

chromatograpfy, Q). -5 207, 't:st%ﬁlx%&%?%ﬁhﬂ@'ﬁ%%&%@a@é%&t&&aﬂg (0-10%

1-benzhydryl-3-(2,2,2-trifluoro-1-trifluoromethyl-ethoxy)-azetidine as a 10colorless oil. Example 43.
Ch-1,72, CFM@PPAMixture of 1-benzhydry1-3-(2,2,2-trifluoro-I-trifluoromethykethoxy)-azetidine
(0.358 g, 0.920 mmol), 10% palladium on carbon (0.351 g), ammonium formate (1.19 g, 18.9 15 mmol)
and 7 mi. of methaneFunderuiiogandsite saaded Billg inhibitisred et pSC for 3.5 h, then allowed to
cool. The mixture was filtered through celite 521, rinsing with 50 mL of ether. The filtrate was

sequentially WashRd Al e A Mk QRIANSNIRS ANk o #rdanaft ik salution. The

combined aqueous layers were then extracted with threé 50 leg)@ortions of dichloromethane. The

combined didhiisHirthahBtapiodnyisteddidaronidosr MgsoPrfieradosatdd itR K35t¥mised solution

of 8 mL of mﬁﬁ%@ﬁlﬂi@&@i&@t@ vl chioride, anctiapneantiated: ehasing witpiolgane, to 0.141 g
(59%) of slightly impure 3-(2,2,2-tri Iuoro-l-trifluoromethyl-ethg%)étga%tidine drochloride that was

used without RREABEDBFfSation PRI S PRESHES) EFRPIEE/68EEs -100-

Phosgene (20% in toluene, 0.26 mL, 0.49 mmol) was added to a solution of 2-methy1-3-
(4,4,5,5-tetrafisthyls§iy8Rclidfabdi pleinppe 819np e nyiamime! (200961g,. D ud uydraph) lznd

diisopropylet ine (0.29 ml,.1.7.m in 4. nth of dich ” -5C. The reaction mixture
was then stirlr%(}dB a%t] %ﬁeﬁ‘gﬁgﬁnﬁmﬁl ithe 't?g)ﬁlgfeélrt%go\%ﬁag §§i‘39§%§?§ {%HSQ Zéaf ask containing
3-(2,2,2-tfifluovockttifitionsm8tHyl0athbxyipoetith frelMyido CBrovik prddasksbas irifeldbbike example
(0.41 mmol). A total of.6 mL o lifional dichlorometha in Knsing. e pale yellow
solution was Stifed rlsig%gﬁg’%q%lf%?@l?ézél%g%%fg%gggﬁgﬁgiﬁ&ﬁéﬁeﬂwas cogg}e@lnltrated toa
white powdeNEg|urtth MrafatSiraphys (@V>Hde 4610 Abthvexait® §) 2affd ralkde 4t 71¢(59%) of 3-(2,2,2-

10 trifluoro-I-trjifluoyomethyl- t% - ol -dr-oc rlcljjgx lic aci [f- thyl- -(@4 5 i
tetramethyl-{f?@,ﬁ%‘@fﬁo&ég@%a - a%é?é%i/ é:;%rﬁ e %goas%% or ergéﬁm . %@ ﬁé‘a S?OCrPEIrONTh 0
NTh)".0 MgCl, (Sigma), 0.1 mg/ ml BSA (Sigma), 2 mM DTT (Sigma), 1 uCi 3p ATP
15 (Amersham), 20% streptavidin sepharose beads (Amersham), 50 mM EDTA (Gibceo), 2
M NaCl (Gibco), 2 M NaCl w/ 1% phosphoric acid (Gibco), microscint-20 (Perkin Elmer).

1Cso determinations are calculated from 10 data points per compound utilizing data pro-
duced from a standard 96-well plate assay template. One control compound and seven
unknown inhibitors were tested on each plate and each plate was run twice. Typically,
20  compounds were diluted in half-log starting at 100 pM and ending at 3 nM.The control
compound was staurosporine. Background was counted in the absence of peptide sub-
strate. Total activity was determined in the presence of peptide substrate. The following

protocol was used to determine Btk inhibition.

1} Sample preparation: The test compounds were diluted at half-log increments i assay
25  buffer (imidazole, glycerol-2-phosphate, EGTA, MnCl,, MgCl, BSA).
2) Bead preparation
a.) rinse beads by centrifuging at 500 g
b.) reconstitute the beads with PBS and EDTA to produce a 20% bead slurry
3) Pre-incubate reaction mix without substrate (assay buffer, DTT, ATP, **p ATP) and
30 mix with substrate  (assay buffer, DTT, ATP, **P ATP, peptide substrate) 30°C for 15

min.



4.5¢g (21 mmol) of 6-Bromo- midazo[1,2-a]pyridine-8-yl-amine, 5.29g (23 mmol) of (6- 15
Chloropyridine-3-y-1) rnorphilin-4-yl-inethanonc and 4.76g (43 mmol) of potassium tert- butoxide were
dissolved in 20 ml dioxane. This suspension was heated for 20 min at 150C in the microwave. The
reaction mixWRWEEEBHtentrated. The residue was diluted with dichloroffetfEre & &ized water
was added and the basic water phase was neutrati¥d with an 1 N HC1 solution. An excess of sodium
sulfate was adderand. iy ol 20 (eracale: Biein i MO aRIRRIAVREA YR celitc. The
filtrate was extracted with dichloromethane; org. phasé was dried over sodium sulfate; filtered;
concentratechhitsBe4idans Wad purifigcdyra20Bdailléarge ke B[limn with the solvent ethyl acetate for
15 min, then dighjor. thane for 20 min, then, 0-109 1Qlig.dichlo e during 40 min.
466 0 of & 1gh b e A T R g, BB o

2009/077334R GEIBR2608/D66 458401 4®ni§ (Bi09N3A76!) of the acid and diisopropyl amine were
dissolved.in dimethylformamide. U was added .and. stirred over night..The whole reaction
mixture V\?as %ﬂ’f%la@%v‘gr pg}gat?\*}a@flzﬁl_{%g fbl“vg\g{jl%%q%rd, 6?%156? (1)a %gcf ﬁ/?&%%%}‘% LCMS: M(H+) =
541.2 5 ExarRpWaAl filterpIa ki B0 tin;-widobylanabe ftapeation. A solution of 643 mg of
(41_6-(3-Amino-2-met@yl-?§}ﬁnﬁf]rz-aiglidazo[l,2-a]pyridin-8-ylaminoIthenyl}-morpholin-4-yl-methanone
and 290 tiL of diisof)“ropyi/ et {/lamlne in 4 naL dichloroethane was added dropwise over 30 min to 196
mg of triphosgene ih.4 misofdiNG thdaracthgriéopithsghioricgatl RT. After the addition was complete
the reaction mixture Waszgt'rr d zt](fiT for 10 minutes. Added enough dichloroethane to give a total
solution volume of fOln}ft é&eﬁgg Immediately as a 0.15 M stock solution for reaction with amines to
form theldespedurens: bxamplerd8: RIO-€lighild RI1 N o 15 Urea formation. mL of a the stock
solution aboveg w. ded in one .portion to a stirsed solution. of.86.tit of cyclohexylamine in 1.0 mL
dichloroethan1 )gf%%% ’f?\‘%ﬁruéjé% %%gz%bﬁ (5;\9(51%9 t?ﬁafle%f]f%g?ra%g&?gﬁ%rﬁnc&ture with 2 mL
dichloroethane, added 4 m1_, water and heated the mixture until all the solids dissolved. Separated
phases, dried the:btganfecphasity by SiopOrvaggo® @ filtered hot. A white precipitate formed on
cooling. Removed the solvent on a vacuum centrifuge. The residue was purified by HPLC to give 24
mg of product as anpatfewhitersofie. (M 1200497 73I4RATVEP26RG/Q6HT58 -102- Example 49. A
mixture of the imidazopyridine bromide (0.14 mmol), the aryl boronic acid (0.14nunol), Pd(PPh3)1
(0.014 mmol}. gileng gyeoh. eI Sen(E M. SNORAFRUSNAGE VAL AddL mL) are
maintained at 120C in a microwave for 30 min. The resulting suspension is partitioned between water

and ethyl acetate, and the agueous layer is further extracted
Y4 N 10 AACRYP (YIS LBIS

x = cmpd cone, y = % activity, A = min, B = max, C=1Cso, D = 1 (hill slope)

Representative results are in Table Z.

TABLE Z

Compound Btk inhibition
ICso (uM)

-7 0.022

1-8 0.01

I-11 0.01%

1-43 0.013

45 0.015

1-53 0.013

I-56 0.024

77 0.018

I-218 0.01




with ethyl acetate. The combined organic layers were dried over MgSO4, filtered, and concentrated in
vacuo. The crude product is treated with LiOH (0.28 mmol) in THF:H20 (I:1, 10 nth) and the resulting
suspension is stirred vigorously overnight. The suspension 10 is partitioned between water and ethyl

acetate. The WOy ¥rs are dried over MgSO4, filtered, and concentrdted T VAU The product is
purified by chromatography (5% MeOH/DCM). Exahfte 50. 15 A mixture of the imidazopyridizine

bromide (0.16 (iR} Jhe ANNARGANAS-Laf A RTRLPSUER AU ARAOR Ak KRDosdiganc

(0.01mmol), and K3PO4 (0.32 mmol) in nBUOH:H20 (5:1, 3.6 mL) is stirred at 120C in a microwave for
0.5 hour. The reaction is concentrated in vacuo, is dist?%l%/ed in 10 ml MeOH f%gith 2 dr?é)dstf cone
H2S04, and RO SR Bl a8E RIIRT PH & CORMEIS S HEGRETFRL With S8lif RARPAYENE Btracted with
20 dichloromgthamen R9tmlfand fshdried aapdMyS 04 aiohpdntiatidn of e:HeasponelVO
2009/077334PCT/EP2008/066758 -103- mixture in vacua is followed by purification with flash

chromatogragy (0:49% MRORIRGM) GXAIRIE AL BN ALIOSREHINFSE (RIGHahBHon Assay The

assay is a capture of radioactive 33P phosphorylated product through filtration. The 5 interactions of
Btk, biotifylaistesisbipkibiiae sfhsiaraeahelsigisibgyncasigclio sagb inep A AnatsMof the
peptide substiate. Biotnvidtad radiet iherind siiaphavid baisaahakasedRadsrAlBoENd, radiolabelcd
products are detected by scintillation counter. Plates assayed are 96-well polypropylene (Greiner) and
96-well 1.2 p.‘Pﬁrﬁfb‘mﬁ%iﬂ&?’gﬁﬁ’%%Bﬁ@@fﬁlﬁﬁ%%& W%%&eﬁ?ﬁfb%&?@ﬁ%‘?eg C}secgﬁg final assay
10 concentratiensickOsp2 Al it Vedogpetinadsdin BMSQs(Burditkrandtiacksornpnfratbdmd Bik enzyme
(His-tagged, full-length), 30 uM peptide substrate (Biotin-Aca-AAAEEILY GEIN} 00 JAM ATP
(Sigma), 8 mﬁ/ll#;ﬁﬁgzlglgs@?g%g? plifag?(f),tgnm%@?’é%%sé?gl-ﬁ?%haé%f)%lg%tee%%dnﬁ%@tz%o tM EGTA
(Roche Diagrostiasyatiomdd Mnli2n(Sigera)y B0t MgOEnBigdTa);ol LMGLIMOBSA (Sigma), 2 mM

DTT (Sigma),, 1 tiCi. 33P. ATP 15 ( rsham),,20% streptavidin. sephar, ersham), 50 mM
EDTA (Gibco%%%%ﬂ? Bco); @@5 A %}i%%’}? g?b%‘gn\ﬁcg}e{%%%%%%En‘%%%séﬁ@zé?%rkm
Elmer). 1050téeterenihatifiaskaredcamioiatetiafrd i Ot tatOpbivtopeh-cdmppoung exizhatudita produced
from a standafl 2 NeILRIIS assa% CRiRtRQNIE SRR QYE0MARY AdARERRYSAINiRoWn Inhibitors

were tested on each plate and each’plate was run twice. Typically, 20 compounds were diluted in

half-log startiff&r {domhvidsirendtrigiat(s slise curibet espiisehaR s stalisdpdime. Background

was counted ithe absants ot RapHde-subpieieNtokaotlyity wastetgepinestin thegpresence of
peptide substrate. The following protocol was used to determine_ Btk irhhibition.%jé) S;’;\ ple
after

preparation: TABRELREOHHGAMES Rers QS ROFSSOHARISY AHerRaES A% imidazole,
glycerol-2-phosphatestibfs ] dstdntelay Mgl l2ioBSA)o Z)xBead pitpatation minseiBads by
centrifuging at 500 g b.) reconstitute the beads W'$| PBS and EDTA to praduce % bead slurry 3)
Pre-incubate g}gﬁg}ﬁ%{% WiYBBUI B EL S Oélastgé Bl edr,%qofl, (gfgu §%E3‘ AT B)%Jﬁg 30 mix with
substrate(ass@yabierB REth ABRNISPOAT-P] petidezsubdtoate FBOR fGvid o, Dét@cs, cap-
2069/077334PCT/EP200 6738 -104- 4 Io%t assa ,Ere;inglu ate 10 QHSOn'ﬂk in enzyme buffer
(imidazoc?, g|;§lé’8?6ﬁ’§%%8%/§§é”t%ﬁ, %1 %53 Ana1on » %ﬂg%%%%krh%%u%%s %)br 10 mm at RT. 5) Add 30 p.L.
reaction mixtgreigitholut or with substrate to Btk and compounds. 6) Incubate 504 total assay mix for

30 rnin at 30C. 5 7) Transfer 40 ML of assay to 150 ML bead slurry in filter plate to stop reaction. 8)
Wash filter platgafter,89-¢nM, with following steps a. 3 x 250 ril_, NaC1

Growth Medium: RPM1 1640 medium with L-ghatamine (Invitrogen, Cat-No. 61870-010),
10% Fetal Bovine Serum (FBS, Summit Biotechnology Cat-No. FP-100-05); 1 mM

25 Sodium Pyruvate (Invitrogen Cat. No. 11360-070).
FLIPR buffer: HBSS (Invitrogen, Cat-No. 141175-079), 2 mM CaCl, (Sigma Cat-No. C-
4901), HEPES (Invitrogen, Cat-No. 15630-080), 2.5 mM Probenecid (Sigma, Cat-No. P-
8761), 0.1% BSA (Sigma, Cat-No.A-7906), 11mM Glucose (Sigma, Cat-No.G-7528)

Compound dilution details:

30 In order to achieve the highest final assay concentration of 100 pM, 24 uL of 10 mM
compound stock solution (made in DMSO) is added directly to 576 pL of FLIPR buffer.
The test compounds are diluted in FLIPR Buffer (using Biomek 2000 robotic pipettor)



b. 3 x 250 rit NaC1 containing 1% phosphoric acid c. 1 x 250 pl H20 10 9) Dry plate for 1 h at 65C or
overnight at RT 10) Add 50 ML microscint-20 and count 33P cpm on scintillation counter. Calculate
percent activity from raw data in cpm percent activity = (sample - bkg) / (total activity - bkg) x 100
Calculate 109® e Fétent activity, using one-siti(%ose response sigmdiddlFReHE 5% A = (B - A)
/(1 ((x/C)D)))  x-cmpdcone,y =% activity, A= mm, B = max, C = ICso, D = 1 (hill slope)
Representativeguksiglia arefilidable AlutitARRE GehigeuhdoBtk oifHikitici) XQ60,(h.Mx147°0.022 1-8
0.01 1-11 0.019,1-43 9. 1-450.015 1-:53.0,013.1-66 0.024 1-77 0.018 1-218 0.01 WO
2009/077334%%@@20%@&6@75%'%dé%)’(é)h}ﬁ% e 52: Inhibition of B-cell Activation - B cell FLIPR
assay in Ramos cells Inhibition of B-cell activation by compounds of the present invention is
demonstrated B eteiviniyiisthe effect of the test compounds on anti-lgM stimulated B cell responses.
The B cell FUIRRa888Y iscacl hasedinctionapaained.of determiningttie: Rifeebeddigotential

inhibitors of the intracellular calcium increase from stimulatio an anti-lgM .
5 the resting baseline from the peak caused by aggg!on 0 ﬂbﬂg stirgnulator%r antibody using a
Molecular Devices FLIPR control and statistic exporting software. The ICso was

determined using a non-linear curve fit (GraphPad Prism software).
Example 53: Pharmaceutical compositions

Composition for Oral Administration (A)

Ingredient % wt./wi.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

10 The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Comnosition for Oral Administration {B)

Ingredient % wt./wt.,
Active imgredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

15  compound) with an appropriate tablet machine,

Composgition for Oral Admimistration (C)

ingredient % wt./wt.
Active compound 1.0g
Fumaric acid 05¢
Sodium chloride 20¢g




antibody. Ramos cells (human Burkitt's lymphoma cell line. ATCC-No. CRL-1596) were cultivated in
Growth Media (described below). One day prior to assay, Ramos cells were resuspended in fresh
growth media (same as above) and set at a concentration of 0.5 x 106/mL in tissue culture flasks. On
day of assay"&ei¥¥téEunted and set at a 10 congs tration of 1 x 106/MEFFGPEW HSdia
supplemented with luM FLUO3AM(TefLabs Cat- No1 eé‘),nll6 prepared in anhydrous DMSO and 10%
Pluronic acidMaa tisadsegulture flask, and incubated aus&c (4% COZ) for one h. To remove
extracellular-dye;-cells-were-collected-by-centrifugati min-1000-rpm);resuspended-HnFEIPR buffer
(described k&ﬂW T3%%406 cells/mL and then dispe tgsde;d%nto 96-well poly-D- 15 lysine coated
black/clear plateﬁl(aa{@@hﬂ\lo 356692) at 1 x 105 celbs. ﬁ@ well. Test compounds were added at
various coneentratiot i n- rorm-100-itM-to-0-03t L,uuu:nu ations;-detaits-betow);-and allowed
to incubate I\F[(FF% T%’*ﬁﬁ\{ P at RT.. Ramos cell (,a‘%+ S nallng was stimulated by the addition of
10 agimi. artM@ghfﬁmmmmteBlm@oh Cat-No. 2020-0]].))gnd measured on a FLIPR (Molecular
Devices, cap u tures-tmages-of-96-welt-ptates-using Drcamerawith-an-argon faser-at480nM
excitation). 8|a7§1§ffers Growth Medium: RPM1 16f8 medium with L-glutamine (Invitrogen, Cat-No.
61870-010), Coiﬂzﬁf&gd:etal Bovine Serum (FBS Sumri$ Blretechnology Cat-No. FP-100-05); 1 ritM 25
Sodium Pyru teripvitrogen CatNo-11360-070) FLIPR PHfr, B SS (invitrogemn; Cat-No.
141175-079); i‘ vffc?fa 7 (Sigma Cat-No. C4901), HEPES (InV|trooen Cat-No. 15630-080)] 2.5 mM
Probenecid (§i@m$r@h¢m$cﬁrﬁ’m)tc0ﬁ1% BSRS@IPNEOCHEINITYTEN™ 1mM Glucose (Sigma,
Cat-No0.G-7528) Compound dilution details: 30 In order to achieve the highest final assay
concentrationpefch@Q:uNhrad 14koRTHY MM compound stock solution (made in DMSO) is added directly
to 576 pl of FLIPR buﬁer The test compounds are dlluted in FLIPR Buffer (usmg Blomek 2000 robotic
pipettor) W 12009 S ' Eme:
vehicle, 10(x§5k‘?|',‘100x105 3.16 x 1.00 x 1045, 3. 1. -7.3. -8. Assay and
Analysis: Intra@eitmlargwdnetases in calcium were repor@é’dS @sing a max - min statistic (subtracfng 5 the
resting baset g{ﬁluwl ak-caused-byadditionof t@gtgqﬁgg@gg%g@uoooy using a Molecular
Devices FLIPR contro an statistic exporting software. The IC50 was determined using.a.non-linear
curve fit (Graptiad®rigitsdoftware). Example 53: Phafffa@deutical compositions Composmor for Oral
AdministrationA) inprenien S W, ACHVE DIRHITI R0 PR LR Bk ISho% Magnesium Stearate

0.5% 10 The ingredients are mixed and dispensed into capsules containing about 100 m each; one

capsule woul@pEFBRitatiia ardaily Ber agtedoBiip OSSP FAnA sRHHRR ARG TRy redient %
wt./wt. Actve JpgrRdient 28 Qo ReRasiim steasAali&%rf the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation (E)

Ingredient % wi./wit.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredicnts are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

10 Topical Formulation (F)

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5




Crosscaimellose sodium 2.0% Lactose 76.5% PVP (polyvinylpolidine) 1.0%  The ingredients are -
combined and granulated using a solvent such as methanol. The foimulation is then dried and formed
into tablets (containing about 20 mg of active 15 compound) with an appropriate tablet machine.
Composition¥&- 4t Afthinistration (0 Ingredient % wt./wt. Active compoﬁﬁﬁ/ﬁ PR Sric acid 0.5 g
Sodium chloride 2.0 g WO 2009/077334PCT/EP2b88/066758 -107- Methyl paraben 0.15 g Propyl
paraben O.W g Sorbitoi (709 sotution) 12:85 g Veegum K(Vanderbilt Co.)
1.0 g Flavoring 0.035.ml Colorings 0.5 mg Distilled water q.s. to 100 ml The ingredients are mixed o

form a suspevistbr frahert administration. Parenterat Fbtmulation (D)

Propyl paraben 0.05
BHA (butylated hydroxy anisole} 0.01
Water g.s. 100

The foregoing invention has been described in some detail by way of illustration and
example, for purposes of clarity and understanding. It will be obvious to one of skill in
the art that changes and modifications may be practiced within the scope of the appended
5 claims. Therefore, it is to be understood that the above description is intended to be
illustrative and not restrictive. The scope of the invention should, therefore, be
determined not with reference to the above description, but should instead be determined
with reference to the following appended claims, along with the full scope of equivalents

to which such claims are entitled.

10 All patents, patent applications and publications cited herein are hereby incorporated by
reference in their entirety for all purposes to the same extent as if each individual patent,

patent application or publication were so individually denoted....



Ingredient % wt./wt. Active ingredient 0.25 g Sodium Chloride gs to make isotonic Water for injection to
100 ml The active ingredient is dissolved in a portion of the water for injection. A sufficient guantity. of
ey 98@wEa§Ghen added with stirringGAMBREMIE! solution isotonic. The SF¥allkBRAHAREER

weightaniT thesserfajnder of tesveates Foridiedtion] fiéiddithrough a 0,2 mid\’rﬁ)r‘ﬁgﬁf ?ii t'#
packaged under sterile conditions. Suppository Formulation (E?ﬁ%@r@%i@ﬂp%@? .s%cﬁ ﬁéi

590
e
1.0% Polyethylene glycol 1000 74.5% Polyethylk e glycol 4000 24.5% The ingredients are melted
together and mixed on a steam bath, and poured into molds containing 2.5 g total weight. 10 Topical

Formulation (F) Ingredients grams Active comfiaipg 0.2-2 Span 60 2 Tween 60 2 Mineral 0il 5 WO
2009/077334PCT/EP2008/066758 -108- Petrolatum 10

1. A compound of formula X

H 7N
R K
|t
R )

wherein
7 is carbon or mitrogen, )
R* is H, -R', -R-R>R?, -R-R’, or -RER,
wherein:

R}  is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substitated with
lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, €yano, or halo-lower alkyl;

B2 js ~C(=0), (=00, ~C{=ONH, -5(=0); O, NR?, or lower alkyl;

R® isHorRY

R*  is lower alkyl, lower alkoxy, aryl, arylalkyl, aliylaryl, heteroaryl, alkyl heteroaryl,
heteroary? alkyl, cycloalkyl, aﬂcyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, aikyl
beterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower
alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyanoc, lower alkyl sulfonyl, hetero-
cycloalkyl, or halo-lower alieyl:

R#** is a group of formula I* or I*

ij:t a* X@Y {1

is pyrrolyl, cycloalkyl or cycloalkenyl;

is o-hydroxymethyl; N

is 5, -R'-R%, K¢ or -RE-R-R’; '

is ~“NHC(=0), -NHC(=O)NR, ~{(CHz);C(=O)NRY, ~NH, or ~CHa)eC(=0); wherein o
is 0, 1, or 2; and R¥" is H, lower alky}, lower alkoxy, or hydroxy Tower alkyl;

RS i lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl
heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl eycloalkyl, eycloalkyl alkyl, heterocyclo-
alkyl, allcyl heterocycloalkyl , ot heterocycloaikyl alkyl and is optionally substituted
with ope or more substituents selected from the group consisting of lower alkyl,

W MO
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Methyl paraben 0.15 Propyl paraben 0.05 BHA (butylated hydroxy anisole) 0.01 Water g.s. 100 The
foregwn‘gﬂlwnvent‘lon has been described in some, .detail by way of illustration andw%m,g@gr RUIRO Eées
Hriltedy eni04:a088standing. It will be obvidHSMSBAME! skill in the art that charged/ a8

may bl [ﬂ‘ﬁTCt?(ﬁé@l Within the SCOPEEoF A Apperidetl 556ERHS. Therefore, it is Mb@‘bndeﬁietéb‘d that the
above description is intended to be illustrative and not restrictiveCTHEPR s@@@@b@% Inentibh s‘r%dﬁi‘l)
therefore, be determined not with reference to thE'8bove description, but should instead be determined
with reference to the following appended claims, along with the full scope of equivalents to which such

claims are entifjegd, 10 @@Wmt%@mmlmmmm&&@m peidngiEhereby
incorporated by reference ip their entlre PRSes to the same extent as if each individual
patent, patent pPHRAEH B PuBELHO on so |nd|V|duaIIy denoted flh‘ tﬁ\ gpoimd of
formula X Riheteinyk wmﬂnmhﬂ-%eﬁ 1?‘2“3’(9"%‘5 lpgfiegls Opo rem: 1t s aryl, heteroaryl,

cycloalkyl, or h%{g{g%@@ﬂﬁ@ﬁ&ﬂé&%ﬂ%@ﬁwﬁpmmﬂmmﬂmwmréﬁ lower alkoxy,

halo, nitro, amino, cyan, or halo-lower LN , =0 NRY. or lower
alkyl; R3is 11 é?‘f’?ﬂ%l@m@l}%ﬂf/ﬁkkwe? é%;'?y, ary G ° $§ or

arylalky eter 8$%9Ikyl
heteroaryl, hetesitagll adliy hrtipobiieganesied O aGETkA ‘f;ﬁﬁy% SIS EHATRYT alky!
heterocycloalkybn%r m@w&@gﬂﬁ@mﬂﬁa%@aﬁlﬁmﬁly&mmww%mﬂa%ﬁ%droxy, lower
alkoxy, halo, nitro,"amino, ¢yano, lower al mﬁ@gwm«m alkyl; R** is a
group of formulﬁ"f“ﬁ?‘i‘imé % ?)rmfyfec I%%g#t %cycloalkenyé%l&kpo 4 Y is H,
-126-R6, -R6 orailpShRBo R, SalRlesvaraliollo %‘31\?%%“
-(CH2.).C(-0); W%Ewg%%m[ﬁﬂge IS 11 lower alkyl, lower alkoxy, or hydroxy Iower alkyl;

or a pharmacentically acceptable salt thereof.

2. The compound of olaim 1 which is of formula I or formula I¥

1)) X (In

wherein:

R isH, R, -RI-RA-R, or RS

R! is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
tower alkyl, hydroxy, lower alkoxy, halo, nitro, amino, ¢yano, or halo-lower alkyl;

R is—C(=0), ~C(=0)0, -C(=O)NH, or -8(=0);

R® isHorR%

R% s lower alkyl, ary], arylalkyl, alkylaryl, beteroaryl, alkyl heteroaryl, heteroaryl alkyl,
cycloalky), alkyl cycloalkyl, cycloalkyl alkyl, heteroeycloalkyl, alkyl heterocycloalkyl,
or heterocycloalkyl alkyl, and is optionally substituted with lower allyl, hydroxy, lower
alkoxy, halo, nitro, aming, Cyano, ot halo-lower alkyl;

X is o-hydroxymethyl;

Y  isH,~R-RS, RS or R-R5-R;

R®  is NHC(=0) or «(CH}C(=0}%

n is0,1,0r2;

RE s lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl
heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl eycloalkyl, cycloalkyl alkyl, heterocyelo-
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R6 is lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloallcyl alkyl, heterocycloaLkyl, alkyl.heteroc-yeloalkyl ,
Gtiimeeeraime4:a0alkyl and is optionally sGbBRARIRIth one or more substit R 3 ' Héﬁﬁﬁiﬁﬁ%
groupidotisistitlty ofidwer alkyROMydBdXE/, Halotblwer ABE Ibwer alkoxy, halo-kBvidP alkoxy #h&lo, nitro
amino, amido, amido lower alkyl, cyano, or trialkylsilanyl; and &@Téﬁﬁ,%é%ﬂ%ao%‘ha%)a?mg
heterocycloallcyl, optionally substituted with one # more substituents selected from the group
consisting of lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower allcoxy, halo, nitro, amino,
0X0, Cyano, or {figkyirypRatbreticcutian aliysanopdtatkib dkybayh semiowly, mml or
heterocycloalicyl (g, sueh b atile.ug tas PaR.ARIGKGI lisedak SPRRAAiRMag system,
optionally substituted with one or more sub stituents selectéd from the group consisting of lower alkyl,
hydroxy, halo-lbydessaibgloftonrer aliaddpraRRsmehaltrdan AHIohilE oA BRS: BER: or
trialkylsilanyl; qgr%.ﬁh@[mggf@lly acceptable salt thereof. 2. The compound of claim 1 which is of

1) (n

[

formulaToy, formula U wherein: R i - -R2- |l ishaeukRaiamatyhcycloalicyl, or
é’ﬁﬁ%%gl’lﬁ-tge} &vﬁ%&ﬁﬁé@%% , lower alkoxy, halo, nitro,

sklebien]

heterocycl%alkfﬁ’,%d ,

amino, cyano, ororafubitinesntalkgkcRa foiri) eup oypsistue e v : b)t?fdﬁ?ﬂsq@ly%'re; R4 is lower
alk;I/I, ellliyll, G}Lylﬁgﬁyé’ wiqwﬁﬁaﬁ&fﬁaﬁm&wbhﬂ}w@a?&obmm@ﬁawmw+ cycloi'alllkyl, \
cycloalkyl alkyl, heterocycloa a eterocyclg e vl canckigypptionally
substituted WitI*?‘FSW&"ééﬁ??i%?‘&ﬁy owécfég é(ﬁ’a %t?%#(%gr%&i%%ﬁo, or ﬁgﬁiﬁ-m er alkyl; X is
o-hydroxymethyibgy sehhRIhR Byo RBgs fors ey fip. fresd ot RIS VBl G TRE S6198: PBYH8Yis lower alkyl,
lower alkenyl, lQuiekatky it 3Rd ot il eubsaliexigidicbetofoar yhealkyirhatesistmglofleweroary| alkyl,
cycloalkyl, alkyl loaljcyl, loalkyl ,heter " itro, amiAVENDED
SHEET Receiv@‘%it%ﬁé“éﬁ@%‘%%%&%&%ﬂ@%@gy S KL ’(%%?’2%?6.40501.75.0 ROCHE
BASEL PLP 410845884395 RIgEsEm)1 5 PCT/EP 2008/066 758 - 14-10-2009 111 alkyl, alky!
heterocyclggQ%nQM@gg9WM@g&yhﬁa@bﬁ optionally substituted with one or more substituents
selected from the group consisting of lower alkyl, hydrmry, halo-lower alkyl, lower alkoxy, halo-lower
alkoxy, halg)_,_[@%rgo 0y SYaRg, Phisialkyisiamdurnd:R7 is aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl, optionally substituted with one or more substituents selected from the group
consisting of lower alkyl, hydroxy, halg=l@wer alkyl, lower alkcory, halo-lower alkoxy, halo, nitro, amino,
0X0, cyano, or trialkyl- silanyl, og}iﬁ 0P aIIy connected to an aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl ring, such that the tyg.fings form a bicyclic fused or spirocyclic ring system, optionally
substituted with one or more substitugnts selected from the group consisting of lower alkyl, hydroxy,
halo-lower alkyl, lower alkoxy, halo-lBwgr alkoxy, halo, nitro, amino,

aimn

wherein:

R isH, R}, -RL-B-R® -RLR?, or —-R*R%;

R} s aryl, heteroaryl, cycloalkyl, ot heterocycloalkyl, and is optionally substituted with
lower alkyl, hydroxy, lower alkoxy, halo, nitro, aming, cyano, or halo-lower alkyl;

R?  is -C(=0) or ~C(=0O)NH; '

R® isHor RS |

R* s lower alkyl, lower alkoxy, aryl, arylalkyl, allkylaryl, heteroaryl, alkyl hetercaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, eycloalkyl alkyl, heterocycloalkyl, alkyl
heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower
alleyl, hydroxy, Jower alkoxy, halo, nitro, amino, cyano, lower alkyl sulfonyl, hetero-
cycloatkyl, or halo-lower alkyl;

X is o-hydroxymethyl;

Y isH, -RERE R or R-R-RT;

R is -NHC(=0), -NHC(=0)NR¥, {CHWC(=0)NR®, ~NH, 0r «(CH2):C(=0)
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0Xx0, cyano, or trialkylsilanyl; or a pharmaceutically acceptable salt thereof. 3. The compound of claim |
WhICh is of formula lll: wherein: Ris H, -113,-R.3-R3, or Rl is aryl, heteroaryl, cycloallcyl, o
eleaydsaiiaeand is optionally substitut@ERBPRMB! alkyl, hydroxy, lower @&@ﬂ&h“ﬁﬁlﬁhﬁﬁ?ma
ammo; CYRMO; (90 halardower aligyi EL BRSBL- (- (})@Dr{;@(ﬂmf;ﬁSR 3is Hor 11.4; R4 §590owet. afiiih lower
alicoxy, aryl, arylalkyl, alkylaryl, heteroaryl, allcyl heteroaryl, he®&ddBR alﬂﬁsé%iéaﬂ@ﬁ -alidt10-2009
cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, allcﬂllﬁeterocycloallcyl or heterocycloalkyl alkyl, and is
optionally substltuted with lower alkyl, hydroxy, lower allcoxy, halo, nitro, amino, cyano, lower alkyl
sulfonyL, heterg: kytgor halo-lower alkyl; X is o-hydroxymethyl; Y is H. -R5-R6, -R6 or -R5-R6-
R7;R5 s HC(IQD NIIC NR51 CH% é@% R or -(C 2).C.(=0); AMENDED SHEET
Received éle} the® VS5 §]16’ '\g{e‘% ?ﬁ%lzosm 4714 Premg é%i | 14. OKT.
2009 15: oﬁo&m&s&mumaﬁ@ﬁ%w@h&@% spiisliit; 4-10-2009 112
nis 0, 1, or 2; ar%k E% %dem@km&mmmkyl lower

alkenyl, lower alkynyl, ar

ryIaII yI akyl I hete %ﬁﬁﬁgg@%gl@l cycloalleyl,
alkyl cycloallcyla‘&bl él% gﬁfﬁfaﬁﬁﬁ% @!%chc ?%%r or eterocycloallcyl allcyl and
is optionally subﬁﬁMM&am@mmMsiﬂb@ﬁtﬁemﬂ%@@éﬂa@W Wilsisting of lower

alkyl, hydroxy, higlad LA oL m@%kb@quwmmaimmﬁm ammm oFRRn0, Or
triallcylsilanyl; and 122 is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, optionally substituted with
one or more suﬁgfﬁ&%]t?%@fé&% from the group consisting of lower aIkyI h droxy, halo-lower alkyl,

lower alkoxy, hasamgyteteashrylysyeideliaviiros atsieycbairy apdonsly RIRSHEISATITE 0% Gptionally

connected o an afyl«RGIGIA ExEIPRURY o pheisisRiElBgliylowg astltifiabth il rings form 2

bicyclic fused or splrocycllc rlng syste ionally substitute e ituents selected
Rl %}38 a%o e %&y Qe oML S

from the group SG-fower ower aﬂcoxy halo-lower allcoxy,

halo, nitro, amlmﬁgﬂsﬂwyamm mmmmmmd@ @MW@W&E&W’&E&@’M& BRSERPfGreof. 4. The
compound of Clajg; Jny.\emamt {Rcrwdailids Whrreiicelis il BRsprdclR2iie ©€@)m-C(3)0, -C(O)NH,
~S(=0)2, 0, NO, ogtllt? iy aIIC\t/lmite% Ivsmlﬂ grraé tcf'r more substituents selected from the group consisting
of Tower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
amino, 0xo, cyano, or triatikylsilanyl;
or a pharmaceutically acceptable salt thereof.

pfcatndesi

4. The compound of claim 1 which is of formula IV

v

wherein:

R is-R:-R*or-R%

R is —C(=0), ~C(=0)0, ~C(=O)NH, ~5(=0), O, NR?, or lower alky};

R® isHorRY

CR* s lower alioyl, lower alkoxy, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,

heteroaryl alkyl, cycloalkyl, atkyl cycloalkyl, eyeloalkyl alkyl, heterocycloalkyl, alkyl
heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower
alleyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, lower alkyl sulfonyl, hetero-
cycloalikyl, or halo-lower alkyl;

X is o-hydroxymethyl; -

AMENDED SHEET
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P.4 is lower alkyl, lower alkoxy, aryl, arylalkyl, allcylaryl, heteroaryl, alkyl heteroaryl, heteroaryl aikyl,

cycloalleyl, alkyl gé/mgloallcyl, cycloalkyl alky@g@&gﬁqu&lgalkyl, alkyl lieterocycloalityl, Qr heterocveloal
Hkvianassompdonally substituted with lowGEMSEAWEIoxy, lower alkotcy, haloReid:Rmas/egas

b A S L A
lower-alkyt GUfONYI5 NEtero-  RogrioaMkyL 6t hatbHlowee HIRSA.; X is o-hydroxymiétlgh _14.0674152009 1
rafirtatekirerti 0G4ROCHE BASEL PLP +41 61 6881395NR. 9508CH/ES ROPRIOBEISE5 ¥8510-2009
14-10-2009 113 Y is H, -R5-126, -R6 or -R5-R6-11R7; R5 is -NHC(=0), -NHC(=0)NR5,
-(CH2).C(-0)NR51, -NH,or -(CH2).C(=0); niS 0, I, or 2; Itst is H, lower alkyl, lower allcoxy, or hydroxy
lower alkydy R6ij§}jp_,\/_y§1;ﬁ¢g<ykélgyv_q(5aﬁ_éew1, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl
heteroaryl, heteroaryl alkyl, cycloal alky I(?%l__l= yclﬂg}@%c @#gﬁ eracycloallcyl, alkyl
heterocycﬁ)ﬂllc?lf}ﬁ(ﬁ@t{é‘o%é)(aa alky/l (%g?é p?éllﬁ\gjlf/ su éé(tilltu e iv)\'/t}gw(tedtraé or more substituents
selected from tedgrou@consisting of lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower

alkoxy, hajg; ngﬁwﬁ%mwwggm,@wmwer alkyl sulfonyl,or triallcylsilanyl; and
R7 is aryl, heteroaryl, cycloalkyl, qr heterocyclqallcyl, option ' i ore '
substituer#sl sefeleE ﬁ‘f&’ﬁfggf%%g%%%ﬁ%&%v@’ﬁ?#%?ﬁﬁ%%%%%lky , lower alkoxy,
halo-lower alkcheyeroatsl, hitroomphinibylosysiesiis ﬁ%ﬁﬁaﬁmlléﬁﬂ?%};‘% derloRePEsiitiected to an
aryl, heteroaryla@;%l%@K&%aﬂgmgmg&m;&%h that thea twsptings! fjasubsdthiey clic fused or

spirocyclic ring system; optionally substituted with ong or more substjt SR ted from the group
consisting of loWEF SRRy Wm&&?ﬁ%ﬁ%ﬁé\‘?@%ﬁ%ﬁoﬁﬁ 3%0?8?%’?%eflgﬁoyver alkoxy, halo, nitro, amino,
0X0, Cyano, or tyakkyls keiylowenabiyir oaeealiontibalsclomentk s blordiiros 2P @BRibtutd of claim
1 which is of fopmiHa &V AN eyRin; Bwis kot Rtk ds donisislieyt;and, arylalkyl, alkylaryl,
heteroaryl, alkyl heteroaryl, heterqaryl alkyl, cycloal kyl gyclaal | kWl
heterocycl%alk))ﬁ a&?ﬂﬂ’ﬁ@'ﬁ%ﬁﬁ'gﬁl 3%9@6%%%‘%5?8%% ioaa#é% gﬁ?ﬁﬁ}éﬁ ﬁ%ﬁ?ﬁ%l substituted with
lower alkyl, hydsmxy stbwizuentik opdpcted iomiths, siowm ooneissingsdaveen A, kyasre)s Igé]fé'rocycloallcyl, or
halo-lower alkyj,, XS0z gﬁ;ggrymgaylhﬂo_lowﬂ alkoxy, halo, nitrd\ MG bkb Sipdric. ToReiatkiyled at the
EPO on Oct 141 2009 15:13:05. Page 6 of 15 Nan 10)7P1M.2P.20,9110:55] l&élIQIKT 2009
15:04ROCHE EBHRSE: BISoRipPEY é‘gé‘g‘fﬁ‘ﬁglfx?ﬁné%psg%%'% i . og%’%égg}sé\gé 14-10-2009 114 Y
is H, -1t5-1Z6, =R, onciiBatite: R 1R S fumha bisgeliv) fasedhies crimepstis engeten MREPEHY (CH2) 2C (0);

substituted with one or more substituents selected from the group consisting of lower

alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, pitro, amino,

oxo, Cyano, or trialkylsilanyl;

or a pharmaceutically acceptable salt thereof.

5. The comapound of claim 1 which is of formula V

wherein: -

R isHorR%

R*  is lower alkyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryl alkyl,
cycloalkyl, alky) cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, alkyl heterocycloalkyl,
or heterocycloalkyl alkyl, and is optionally substinzted with lower alkyl, hydroxy, lower
alkoxy, halo, nitro, amine, lower alkyl sulfonyl, cyano, heterocycloalkyl, or halo-lower
alkyl;

X  is o-hydroxymethyl;
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nis 0, 1, or 2; and R6 is lower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl,
alkyl heteroaryl heteroaryl alkyl, cycloallcyl alkyl cycloalkyl, cycloallcyl alkyl, heterocxg@gllg;gl a,lrkyw
Iheteaycioaicgbiar heterocycloalkyl alkyl@abgERMBhally substituted with ori%;é a[@ §, .v R16DiEs
selected franihe tFoldp consiglitkf aikiwer alkyl, BydieddsIhalo-lower alkyl, IR 8lkox -low
alkoxy, halo, nitro, amino, cyano, or trialkylsilanyl; and R7 is ar)ﬂcﬂéfeor@féé I%?él@aﬁl%?l o} ~-10- 2009
heterocycloalkyl, optionally substituted with one él‘i‘nore substituents selected from the group
consisting of lower alkyl, hydroxy, halo-lower alkyl, lower allcory, halo-lower allcoxy, halo, nitro, amino,

0X0, cyang; or ;giﬂk;@jlgﬁ’\d{{éﬁ&gmw connected to an aryl, heteroaryl, cycloailcyl, or
heterocycloallcyl r. n >Bﬁxcllc xocyclic ring system,
optionally Subs tu@%c’\ﬁ 0 @% b%étﬁ)%ﬁr’gé&tg}ee eted fr rﬁ"ggﬁ)}bup consisting of lower alkyl,
hydroxy, halo-lesfei atk aedver alkoxy, halo-lower alkoxy, halo, nitro, amino, oxo, cyano, or
tciallcylsilagyl; @fz@v%mﬁwg@g@%mmﬂt saere@fn@k;r pm&«sztrﬂ,admyl which is of

formula VI: (vO wherein: R. is H, |, or
heterocycloalk%“%ﬂr?@ %?ﬁﬁ&/ag?]llrs it#?? A 5@ i rox o er a ny, alo, nitro,
amino, cyano, MHWMIME,@MW%%%W@#M%WW?%WI lower

alk?xyika:yl | ;rwxhﬁlw%a%dﬂ%rﬁaﬁx&menewlﬁﬁmwﬂa‘ﬂl@weewnlkyl alky! cycl:oalkyl,
cycloalkyl a y ero oa eterqcyc or heteroc q! ﬁ’ optlona y
substituted WI'[ o'lew rawlowe a‘%ﬁ% T‘ Receivé#' it the EPO on Oct 14,

200915:13:05. Ba;gel@bﬂ&sfkgm -115- aIkyI hydroxy, lower alkoxy, halo, nitro, amino, cyano, lower

alkyl sulfogyl, F@@é@%@ |, QEiR A Oy BERHGHicH m@fb&ﬂm\t’@v&tﬁr&ﬁ-&6 -R6 or
-R5--R6-- R7; 5

s -NHC(-0), -NH NRS' (=0); nis 0, 1. or
2; and R5' is H%Wé}‘w!f&ﬁ@?ﬁ%é‘if‘) mWé’r xy oW Légc\?él}l Edl\% raﬁ?y]t%%)%ver alkenyl, lower
alkynyl, aryl, arldekyallalkjoars alketysdabyflontry plrerr daly ﬂﬁE‘te%’éFF?i SRy EYERRIGERY, alkyl cycloalkyl,
cycloalkyl alkyl ,AQR@RLACHCIO xbﬁ%&@%%awwme;msm@mrw@dw optionally
substituted with one or more ﬁgtuents selecte fro %n é%gr}%}g%wlgr alkyl, hydroxy,
halo-lower alky%&%ﬁ?&ﬁﬂ ﬁg\%gn%koxy, RAI0 nltro aml )%no alkyfsilanyl; and R7 is
aryl, heteroaryl pm@WbM@M@&W@QﬁW&W@WE@@W substituents
selected from thegeay nﬁ&%ﬂ%%&m&&@%ﬁy&w@xmﬁqhmmdwwdm halo-lower
alkoxy, halo, nitro, amino, oxo, na, o Jﬁgyliylsnanyl or is optionally connected to an aryl, heteroaryl,
cycloalkyl, or hé?é’ﬁlfc;?éfbefm%%%%gﬁ {4t the two rings form a bicyclic fused or spirocyclic ring
system, opiicrEiiysedsstitatbthorthtdneselt therekubstituents selected from the group 20consisting of

lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro, amino, oxo, cyano
or trialkylsitanyk esrappinal sfadsutic athichdeepfattwisdfithereof

F'"&

(VD

wherein:

R isH,-RL,-RMRER%-RLR?, or -R>-R%;

R! is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
lower alkyl, hydroxy, lower alkoxy, halo, nitto, amino, cyano, or halo-lower alkyl;

R?  is ~C(=0) or~C(=O)NH;

R® isHorRY

R*  is lower alkyl, lower alkoxy, aryl, arvlalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
heteroary} alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyi atkyl, heterocycloalkyl, alkyl
heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower
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7. The use of a compound of formula X according to claim 1 for the preparation of a medicament for
treating rheumatoid arthritis. 25 8. A phainiaceutic_qliggmposition comprising a compound according to
claim 1 admixed with at least one pharmaceutically acceptable carrier, excipient or diluent. 9. The use

of a compound efifeimlarXkackardingkexelainto] fnrdhenfirepayation ok ar alkdicaifentifor the treatment
of an inflammatq%&gg?c%ﬁ%[{ ,ig]r a o?lgnggxq gl?{?l,

X 1s o-hydroxymethyl;

Y isH, WR5+-R6, ~R®or -R*-R°-R’;

5 R’ is-NHC(=0), -NHC(=O)NR”, ~(CH):C(=O)NR® , -NH,or (CH,),C(=0);

n is0, 1, 0r2; and

R*  is H, lower alkyl, lower alkoxy, or hydroxy lower alkyl;

R®  islower alkyl, lower alkenyl, lower alkynyl, aryl, arylalkyl, alkylaryl, heteroaryl,

alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl,

10 heterocycloalkyl, alkyl heterocycloalkyl , or heterocycloalkyl alkyl and is optionally
substituted with one or more substituents selected from the group consisting of
lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro,
amino, cyano, or trialkylsilanyl; and '

R’ isaryl, heteroaryl, cycloalkyl, or heterocycloalkyl, optionally substituted with one or

15 more substituents selected from the group consisting of lower alkyl, hydroxy, halo-
lower alkyl, lower alkoxy, halo-lower alkoxy, halo, nitro, amino, oxo, cyano, or tri-
alkylsilanyl, or is optionally connected to an aryl, heteroaryl, cycloalkyl, or hetero-
cyecloalkyl ring, such that the two rings form a bicyclic fused or spirocyclic ring
system, optionally substituted with one or more substituents selected from the group

20 consisting of lower alkyl, hydroxy, halo-lower alkyl, lower alkoxy, halo-lower
alkoxy, halo, nitro, amino, oxo, cyano, or trialkylsilanyl;

or a pharmaceutically acceptable salt thereof.

7. The use of a compound of formula X according to claim 1 for the preparation of a

medicament for treating rheumatoid arthritis.

25 8. A pharmaceutical composition comprising a compound according to claim 1 admixed

with at least one pharmaceutically acceptable carrier, excipient or diluent.

9. The use of a compound of formula X according to claim 1 for the preparation of a

medicament for the treatment of an inflammatory and/or autoimmune condition.



