WO 2009/053269PCT/EP2008/063758 NOVEL KINASE INHIBITORS The present invention relates to
the use of novel pyrimidine and pyridine derivatives which inhibit Btk and are useful for the treatment
of auto-immyreandidpildmmatory diseases caused by aberrant B-cell adtVEESAIO$E3HEvel pyrimidine
and pyridine derivatives described herein are useful for the treatment of arthritis. 5 Protein kinases
constitute one of the largest families of human enzﬁrmes and regulate many different signaling
processes by adding phosphate groups to proteins (Hunter, Cell 50:823-829 (1987). Specifically,
tyrosine kinases phosphoulate proteins on the phenolic moiety of tyrosine residues. The tyrosine
kinase family includes members that control cell growth, migration, and differentiation. Abnormal
kinase activity has been implicated in a variety of human diseases 10 including cancers, autoimmune

and inflammatory diseases. Since progg{}w e3 e Al key regulators of cell signaling they
provide a target to modulate cellular IR Wit SHraft motectiar kinase inhibitors and thus make

good drug design targets. In addition to treatment of kinase-mediated disease processes, selective
and efficacious inhibjtors of kinase activity are al ?ﬁf}ﬂldﬁ?l'é investigatonLffeelaignading processes
and identifitaRGISE BHRaHRRAGAF é?gé?s&é? ﬂ%%§§§ eutic interest. There is good evidence that B-cells
play a keynigleitiBthenpathagenkbistod utoimn oh ausmirernf aasintaRmaess S e EHthid
therapeutics that deplete. B cells such asRilianAre.aifpsHumaaaiRet iy gsniibodrdeivene
inflammat?(_‘»%ﬁ/H |§e%'sc%|ls?%cﬁgﬁ g)sn 'rheumatoi@garthritis'[Ras?eg'fter et al. Annu Rev Med 55:477 (2004)).
Thereforeusttfib ifor hotutrmsmeiakisiises that 20 play a role in B-cell activation should be useful
therapeutics for B-cell mediated disease pathology such as autoantibody production. Signaling through

the B-gell pageptomBSRIcanttolnme sangdni Rt caliilespditvesinalaring mlReddisant differentiation
into mature antibody producing cells. The BCR is.a ke i B-eell; aptivitygand aberrant
signaling éélﬁeﬁfé%b%‘baé%]ﬁﬁ%‘fgﬁ%%’eﬁ%% %Poﬁ{ﬁs r%%%r% éﬁ fo% at??r% gl? quitﬁbg%nic aytoantibodies that
lead to myltiple) asjeistivalhe Erdioe kiflsserpatspheisetspst e se oG TO RIS TBRS a
non-BCR assgcia inase that i ' gl dmmededsiy, streamidioaaBCR. Lack
of Btk hasrﬁ%glt‘le“f*lﬁ%%ﬁ@%ﬁggéﬁ%?%%ﬁgﬁ%%%naIing and t e@%re inhibition of Btk could
be a usefuliffeeapeitic dimomehintioerkBIzERMEIRIER HLsdE HYBUEIRS BRI S MEMmber of the

Tec fagily. ofityrosine kinases; aRgRaspeem.ahawsjeHg:ss iiarkiegulatahokesrty Broey the
development and®mature’B-cell activation and survival (Khan et at 5 Hutfpuﬂix%s:%‘?’ 1999); Ellmeier .

etal. J. Expemeghiaozs péeali somelimgithaxiBr v ik HSiuin B RO X Tinked
agammaglobilinemisLAlitrviewedinsRese e aliredeEngadddedh 888t481( 1898)anelLindvall
et at Immunot Rev. 203:200 (2005). These patients are.immunaq romj W jred
maturatior<ERE ezt JEsE ARt oSSR &é{lﬁfl %‘lecr?ﬁf?éirsa 1%% Igilz{?ga%r%nisheggr?ﬁll
independepidrnmevespansest toliasovaingpattesmcated okiolifieeriooistizaRs T IEHBRINGBOR
stimulation. Evidence for a role for Btic in autoimmune and inflammatory diseases has also been
provid]esd b?%’ﬁ??d@ﬁd%?ﬁe?ﬁouse models. In preclinical murine models of systemic lupus

erythematosus (SLE), Btk-deficient mice show marked amelioPr%tion of.disPastei%%)L%rlg%%iagg In
addition, Bltwefitignpdrtienes (BaiftlfrlBliagenMaREY AR HIR RS ARG Holm i Clin. Exp.
15 Immung), 4:450.61993) A elestviaBikihibiatdasbdericdemorisisatitheBsedependent efficacy

in a mouse arthritis model (Pan et at, Chem, Med Chem, 2:58-6 0] Isidlsa.a¥pressed by
cells other?ﬁéﬁ@@@ﬁ?ﬁﬁé‘ﬂ%@éﬁ'ﬁ&’ﬂ'\?@dq IS 8%%?’3%%%‘% §r¥ ei%;rﬁplé, Btk is expressed by

mast cells ﬁ%@%@@ﬁ@igﬂhm@emmm@mmawméﬁmd@ﬁmqmr@ﬁ@mm@dfmﬁ #nduced

~ degranulation (Iwajci. et at J. Blot Chem. 40 193S itk could e useful to treat
pathol%%icé’li?ﬁégP ﬂ’s%f'é’g SrEed ?&crﬂ%{lzséa ee}lgg%ﬁg ea{s r%%ﬁﬁi%%ﬁ%%s from%(gl_A patients, in

which Btk geiivityds sbentushenitebreasbytiiF alpha production following stimulation (Horwood et

al. J Exp Med 197:1603 (2003). Therefore TNF alpha mediated inflammation could be modulated by

small mo'e%&gaﬁl% inbibitons Al Bikhias b wpaed tanglayfBroll insapuystosis(#tam and Smith

Immunot 25 Rev. 178:49 (2000) and thus Btk inhibit%)s o%d ge us%é | f g'g @gtm&@,t of certain
B-cell lympRiesHifsaiep 4t AdRTaRrAHoR LA Patar 3™ prl\ae&. 501 7% 05? In a first aspect, there
is provided REAMRYWOMObiBRUlRat ivhigTeid: aRar:l) sigheliomcxt ke Rerkedpt@) Rt phenyl or
heteroanyl wherein said heleroanul is selegied fromdhie.ateus acesistnantipwidiashidazinyl
pyrlmuﬁlyl,pﬁ ?ﬁﬂﬂ, @Pr ?W uranyl, ﬁﬁlogﬁenyl, Imidazolyl, pyrazolyl, oxazolyl, thlazoéyl, isoxazolyl,
isothiazo|y|aadfa'r.mmmmw@emn%mpzssmwmifgﬁ%ﬁ-@w&@ associated kinase
1’4:5’6‘“*‘T?ﬁ%‘%&g&%@@%ﬁ&aﬁﬁﬁﬂéﬁyﬂé kimidazel #owl pead phanyl Brichsalstéreteroaryl
optionally indepen ent]iy substituted with one to three groups selected from the group consisting of
halogen, C1,6alkyl, C1 10o0alkoxy, Ci_nheteroalkyl, Ci_6heteroalkoxy, Ci".allcylsulfanyl,
C1_6alkylsﬂ%lr@/?@&%)%teroalkylsulfonyl and heterocyclyl-C,_6alkoxy wherein said heterocyclyl is
azetindinyl, pyrrolidinyl or piperidinyl, CONRa Rb, CO2Rg, SO2NRaRb, NRaRb, NHSO2R7 or
NHCOR7; wherein R6 is hydrogen, C1_6alkyl, Ci_6haloalkyl, Ci..heteroalkyl, C3.6cycloalkyl,

pyridinyl-



15Ci_3alkyl, phenyl or phenyl-C1_3alkyl said phenyl optionally substituted with C1.6alkyl,
Ci_6alkoxy, Ch6heteroalkoxy, halogen, CONRale or CO2Rg; Ra and le (i) selected independently are
hydrogen, Ci_6alkyl, C1_6heteroalkyl, Ci.3alkoxyCi_3alkyl, carboxy-C1.3alkyl, C3_6cycloalkyl or
heterocyclyl; (ii) together are (CH2).,X2(CH2)2 wheyein mis 2 or 3 and X2 is 0, S(0)11 or NR8 and n
is zero to two, 20 and R8 is hydrogen, Ch6alkyl, C1_6hydroxyalkyl or Ci_3acyl; or (iii) together with

the nitroges e bisbl Ry Allaharh e bRl iYLy B INSH0 pRerdind g aald pytroldiny
optionally substituted with hydroxy,”C1.3alkoxy, C13hydroxyalkyl; Rg is hydrogen or C1_6alkyl; R7 is

Ci..alkyl @piadhistbleandteds ralisteg disrssh BiocEse-alkyl; 2b R3 and R4 are independently
hydrogen, halogen, amino, CL6hydroxyalkyl, C1.6alkyl or cyclopropyl; R5is(i) phenyl, (i)

heteroangfisplacirghiiens the: aredeensistipe  sheikisy, AenzalblbiophemiZbe a critical
54,5,6,7-tetrahydro-benzo[b]thiophen-2-yl, thiophenyl, 1',2',3",4',5',6'-hexahydro- %2 411iipyridin-5-y1
and C1. ARSI SRS LIRFEEIOBmER ARt RS G 10b 2t VaHAY PBF RETSHEh Gl aebftin-l-y,

pyrralidigyanykpipereindegs azanaskind:Qn 213 rdihyaer Lidisemdofim@ayl Nefitation of Btk in -
6,7-dihydro-5H-pyrrolo[3,4-b]pyriding; 10(iv) NR'Rd wherein Re and Rd together are (CH2)0X2(CH2)
wherein B335 Gl mth%ﬁ@a%aﬁﬂﬁl&kﬁ, A8anagloRulianméy (Aove 6V RW i Resiiieéndently

are hydrgeerrkd. [oalkyvl on Casahydmxyalkvlifioa bk eivwhersinB9 1shystioge mHagiogen or
C1l.6alkyl; wherein said phenyl, heteroaryl, azetidin-1-yl, pyrrolidin-2-yl, piperidin-l-yl, azepan-I-yl or
2,3-dihy BB STH- 6 HRIBHACSSPRRIAR 106 3 Ay SHRAE IR AR e ol ietiBesiduependently
selected fipmniiadraupeansistingaf Kaddeleaan, dnitiRalkybdp)fdépt Salkaminéarpéntalkynyl,
(d) Ch6haloalkyl, (e) Ci_oheteroalkyl, %) ,C3_7cgcloalkyl optionally substituted with one to three groups
seléCredHdif P YHIRYIR ShERIRASHRIoY AL pyy RaB b ISRy RIYPh) hydroxy, (i) NReRf, wherein
Re and R1 are(i) independently hydrogen, C1.6alkyl or (ii) together are (CH2).X3(CH2)2 wherein m is
2 or 3 arit)M8nise @12, 10] SKR)B thrilN RBodmehinris zeddrifanwe aod; RBdssas dafiiedtabayes (el Hyalkoxy,

(k) trialky)silyl, £1) 25CI"ocyanqalkyl and (m) SF5; A is -N =0)-, C(=0)NH-, NHC(=0)NH, CH2C(=0),
Ch oS0 R L AR B oy 3 PRI GOy 0L BRI 1 o
second &SpEt Bitkedefisi prowitedikophariadeattieibroivp oSidisnase prprisiag cn chimpditiact, Bilks defined
above admixed with at least one pharmaceutically acceptable carrier, excipient or hdilyent. In a third
opect. D RSt ot LD B AN BT T ) Aol SEV G e Frparaton of
metifcanientfar/t9e GEATE3) ofAaselaflaverBatdnmhdtdidraa iaimdene stenditidrseldegdiel gresent

invention gelates fo compound o1 0By, W, 20999525955 T/ERR09BBR3PE -3 (0 wherein X

Btk is 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 ef af. J. Biol. Chem. 280:40261

20 (2005). This shows Btk could be useful to treat pathological mast cells responses such as allergy
and asthma. Also monocytes from XLA patients, in which Btk activity 1s 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 (Islam and Smith Immunol.

25 Rev. 178:49 (2000) and thus Btk inhibitors would be useful for the treatment of certain B-cell
Iymphomas and leukemias (Feldhahn ez al. J. Exp. Med. 201:1837 (2005).

In a first aspect, there is provided a compound of formula I wherein:



R1 is C(=0)NHR®6, phenyl or heteroaryl wherein said heteroaryl is selected from the group 5consisting
of pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl; pyrrolyl, furanyl, thiophenyl, imidazolyl, pyrazolyl,
oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, 2-benzyl-pyridazin-3-on-6-yl, _
1,4,5,6-tetrahydro-pyrimidin-2-y1 and 4,5-dihydro1H-imidazol-2-yl, with the proviso that when Xl is CH,
12 'is C(=0)NHR6 or R3 is CH20H; said phenyl artd said heteroaryl optionally independently
substituted with one to three 10groups selected from the group consisting of halogen, C1,6alkyl,
C1_6alkoxy, C1l-6heterOalkyl, C14heCtaIkOXY, C1-6alkylsulfanyl, Chalkylsulfonyl,
C16heteroalkylsullonyl and hetergcyclyj-C,_6alkoxy wherein said heterocyclyl is azetindinyl,
pyrrolidinyl or piperidinyL, CONRARb-CQR125, SO2NRaRb, Nab, NHSO2R7 or NHCOR?; wherein
R6 is hydrogen, C1_6alkyl, C16halog | \Ch4leteroalkyl, C3_6cycloalkyl, pyridinyl- 15C13alky1,

Iyl
phenyl or phenyl-Ci_3alkyl said pheny ptionally substituted with Chalkyl, Chalkoxy,
C1_6heteroalkoxy, halogen, CONRaRk.or @212 5; Ra and BY (i) selected independently are
hydrogen, Chalky', C16heteroalkyl, 1@ oxyC5h3aIkyI, carboxy-Ch3alkyl, C3_6cycloalkyl or
heterocyclyl; (ii) together are (CH2),. X4€ ;)»Z?Wherein mis 2 or 3 and X2 is 0, S(0)" or NR8 and n is
zero to two, 20 and R8 is hydrogen, Cialkyl, C1_6hydroxyalkyl or C13acyl; or (iii) together with the
nitrogen to which they are attached are piperidinyl or pyrroLidinyl said piperidinyl or8aid pyrrolidinyl
optionallysybstituted with hydroxy, C1_3allcoxy, C1_3hydroxyallcyl; R5 is hydrogen or Chalkyl; R7 is
Cialkyl or C16heteroallcyl; 25 R2 is hydrogen or C1_6 alkyl; R3 and R4 are independently hydrogen,
halogenXamitoNe16hydroxyalkyl, Chalkyl or cyclo- ProPYI; BY is (i) phenyl, WO
2009/053269REREFRANRIOGRERG of nilReIsT oMU sRIeaterL o, 16 uquRSPRSISTAY SfRyridinyl,
benzo[b]thiophe%rKZ-.yl, 4,5,6,9.7-.t§t§rahydro-ber?zo[b]thiqphen-2-yl., tﬁ%pshenyl, QJ !

1',2' 3 4' 5 6'HEREHPE R 2 idiprieiribiin dnByo midaykynyviddeii mptovhifreunditirnbenith one or
two Ci_ 6alkylpiahaipae pyril) azeLidipry Ry salidinesayl RIDlidinlowh azenamin Qridazin-3 -
2,3-dihydro-1H- isoindoll&?]}i%? 1?gc_>r 6,_7-d§|]h%/dro-5%byrrolof3%’-b]pyrid_in}g; "(v) Nf& W%é%gilr_lal:zilél and Rd
together are (CH2)0X2PCH2)PYIHERERT & hE-Hlatetindeisenbzdypyoridian W 216 45 dbfirde-above,
or Rd and Rdjipdgpandanilyacaiiyiiage add suaiuas i sivdiay allid dvdhiouhargiage is
hydrogen, halogen or C1 6a|i<yl; wherein said phenyl, heteroaryl, azetidin-I-yl, pyrrolidin-2-yl, piperidin-
1 -yl, azepanFHhessrto Bramgidrea srlrGaddGam Shy Biong RobyToRRY kilpganiSdsdlithloRe to three
groyps indepengdepilvSelRatedalign demeHRRoRsIting R{alibalogen. Ak fshifalky b, (b) C2-
6alkelly4 (c) C24aﬁg)>//nyl, ngéCi K%Ioﬁkyl, (e) Cl?léhe[]t%rgmglkyl, ??5.;%%6_7(:ycloalk)lélﬂ op‘Eion_aIIy
substituted withPtsreatirdogyba herseral Hor-clkmyy, Thesha todikgiaprab dnargimdiskoxyalkyl,
(h) hydroxy, (pg}{ehdfﬁpﬁ_&@gﬁﬂ%@lcﬁﬂﬁy&@ﬁﬂm@@%@%mr@w@%ﬁt%k@ro@M@@@iﬁef are
(CH2)",X3(CH2)2 wherein m'is 2 or 3 and X3 is CH2, 0, S(0)0 or NW' and n is zero to two and i2.8 is
as defined abBY&S Ci-salkoxy, (k) triallcylsilyl, (1) Ci.6cyanoalkyl and (m) SF5; A is -NHC(=0)-,
C(=0)NH-, NHE (RO GHAS (i CUZSAR ARG 605140, A5 ARRENI 25 SFiasarmaceutically

acceptable salt thereof. In one embodiment the present invention relates to compounds of fojurula |

whérein WO 206910858601l epplinio6 s 7akysiid rhens opRpmrily wpsthinepREith fengikal.
heteroaryl wherein saigbReteroaimis arlsseh it thegrrer cansisting of pyridin-2-yl, pyridazinyl,
pyrimidinyl, pyrazinyl; pyrrolyl, furanyl, thiophenyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, isoxazolyl,
isothazolyl, 11, Qfﬁit}étr 'p]m_ted independently are hydrogen, C, galkyl, C¢heteroalkyl, C).;alkoxy-
Ci.salkyl, carboxy-Ci.salkyl, Csecycloalkyl or heterocyelyl; (i) together are
(CH2)mX*(CHs), wherein m is 2 or 3 and X* is O, S(O)n or NR® and n is zero to two,
20 and R® is hydrogen, Cy_salkyl, Ci-shydroxyalkyl or Cisacyl; or (##7) together with the
nitrogen to which they are attached are piperidinyl or pyrroiidinyl. said piperidinyl or
said pyrrolidinyl optionally substituted with hydroxy, Cj.;alkoxy, C;_shydroxyalkyl;
R¥ is hydrogen or Cysalkyl;
R’ is Ci.galkyl or C;_gheteroalkyl;
25 R? is hydrogen or C, alkyl;



5pyrimidin-2-y1 and 4,5-dihydro-I H-imidazol-2-yl, with the proviso that when X1 is CH, lle is not
phenyl; said heteroaryl and said phenyl optionally independently substituted with one to three groups
selected from the group consisting of halogen, Ci_6zkyl, Cislkoxy, Cl. 6heteroalkyl, Ci_6heteroalkoxy,
C1 alkylsulfanyl, Ci_aalkylsulfonyl, C1l4heteroalkylsulfonyl, heterocyclyl-Ch6alkoxy wherein said
heterocycle is azetindinyl, pyrrolidinyl or piperidinyl, 10CONab, CO2Rg, SO2Nab, Nab, NHSO2R7 or
NHCORR;’ RaiaichRgraterindepgnteaihy by draogenorkifalkylifyd-andhRel acs jadependsaty
hydrogen, halogen, amino, C16hydroxyalkyl, Cislkyl or cyclopropyl; R3 is (i) phenyl, 15(ii) heteroaryl
selected frorrplrﬁ)gjaroup consisting of pyridinyl, benzo[b]thiophen-2-yl,
4,5,6,7-tefrahjdtpphengo[b]thiophen-2-y1 and thiophenyl; (iii) azetidin-I-yl, pyrrolidin-2-yl, piperidin-I-yl,
azepan-l-yl or 2, {/&% dro-1His ind%ei -2-y1; z§iv) Nl:tele wherein Re and Rd together are
(CH2)"X3(CH2)p3( Sisios ﬁ@ﬁ% %ﬁ&l@p@ﬂ Bﬁﬂ{}ﬁ&&“@rgpﬁé%‘i?ﬁ}@@ igRbed s 0 to 2,
or Ré and Rd indepgnslenty aradrydeagefb i ckhalklyor Gibphenhydroxyalkys Q7i4hwderein said
phenyl, heteroaryl, idin-l-yl, pyrrolidin;2- é,gaipe i(gi - 1 -yl oy, azepan-1- 25yl ring is optionally
substituted with on@ @%HP@E‘ R)%ﬁé it e%‘e‘g t}i}‘i ch?t@aoﬁ%ﬁyﬁ?ﬁﬁ?@ﬁ?&%ﬁ%i@ﬁﬁﬁr&‘ﬁa‘%gen, Cl
slkyl, C1.6heteroaliatkshydigiygtiRelle and Cl-oalkOXY; wherein Re and Ware (i) independently
hydrogen, Ci_6alkyl or (ji),together are (CH2),,,X3(CH2)2 wherein mis 2 or 3 and X3 is 0, S(0),,, NR8
and n is zero to té{%&, NS B0 %’é‘f&e& gfg}?’ﬁ 738 GRS K 8‘?8g3eﬁﬂt¥ﬁiﬁﬂlﬁ
C34haloalkyl, C1_Ghatecdialkyll, GCBGTk okl hemiol henyhsadiddienzyl or phenyl optionally
substituted with C1.. y%c -6alkaxy, Ci-sheterpalkozY, haloge ONlIne, CO21e; A is -NHC(=0)-,
s Y oo s S s Rk bl R Lk G (S e S A
independently are dyshiodenyGlorBalind, Xisthaefaaliyhoct, 3ratkaxy &1 iRpieydearbary C1.3allcyl,
C3.6¢cycloalkyl or heterocyclyl (i), together are, (CH2), A3(CH2)z wherein M is 2 or 3 and X3 is 0, S(0)0,
NR9 and nis zeroggétwg%%iﬁ}agiﬂ{e&l\ﬂﬁﬁ?’ ERROYen to which they are attached are piperidine or
pyrrolidine said 10piperi e or said pyrrolidine optionally substituted with hydroxy, C1_3alkoxy,
C1_3hydroxyalkyl; R4 jsA81 . 8alky! or Ci_sheteroalkyl; R8 is hydrogen, C1.6alkyl, Ciaydroxyalkyl or
Chsacyl; R9 is hydrogep, @ Ror ClA6alkyl; or 15 pharmaceutically acceptable salts thereof. The
compounds of foprpula 1'INhibIEBruton'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 offformula! are useful in the treatment of arthritis and other anti-inflammatory
and auto-immune dis&ages: pqunds according to formula | are, 20 accordingly, useful for the
treatment of arthritis. Cd),[np ®f formula | are useful for inhibiting Btk in cells and for modulating
B-cell development. The ﬁesent invention further comprises pharmaceutical compositions containing
compounds of fokkhlula | admixed with pharmaceutically acceptable carriers, excipients or diluents.
The phrase "a" or "an" entity ¥s pged herein refers to one or more of that entity; e.g., a corn-25 pound
refers to one or more co s or at least one compound. As such, the terms "a" (or "an"), "one or
more"”, and "at least one be/used interchangeably herein. The phrase "as defined herein above"
refers to the bro ﬁ)st efitfitior®or each group as provided herein or the broadest claim. In all other

embodiments provided begl}o_w, substituents which can be present in each embodiment and which are
not explicitly defifdgTritdf théshoageshdeseition3aakstided herein. As used in this specification,

whether in a ' the-clai s, " ise(s): "comprising”
Hro 10 De e S R A aCh o e Mgl oo D RE et b JouIba e

or 2,3-dihydro-1H-isoindolin-2-yl ring is optionally substituted with one to three groups

independently selected from the group consisting of (a) halogen, (b) C;alkyl, (b) Cs.

20 salkenyl, (¢) Casalkynyl, (d) Cighaloalkyl, (e) Cygheteroalkyl, (f) Cs.seycloalkyl optionally
substituted with one to three groups selected from Cy_galkyl, C, chaloalkyl or halogen, (g)
C1.galkoxyalkyl, (h) hydroxy, (i) NR°R”, wherein R® and R are (7) independently hydrogen,
Ci.salkyl or (i) together are (CHy) X (CHa), wherein m is 2 or 3 and X° is CHa, O, S(O)y
or NR? and n is zero to two and R® is as defined above; (3) Ciealkoxy, (k) trialkylsilyl, (1) -

25 Ci.scyanoalkyl and (m} SFs;

A 15 -NHC(=0)-, C(=0)NH-, NHC(=O)NH, CH,C(=0), CHZSOQ or if R” is (v) or (vi} A is

absent;



-7- 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 5 composition
includes at least the recited 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
"inclusive”sanse ol andiey R0chneidne axslusive” sense of neither/or”. The term "independently” is
used herein to indicate that a variable is applied in any one instance 10 without regard to the presence
or absence of a variable having that same or a different definition within the same compound. Thus, in
a compgynd inwhich Rt apReats,pyice-andindefined as dndspandsrineadionofditregsn’, both R"s
can be carbon, both R"s can be nitrogen, or one R" can be carbon and the other nitrogen. When any
variableagedgfingd aboxo admixehv ot deast g E RS S HE R RE FRDAR) 8TEF o EPteRhitila depicting
and glesgibing 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 permissible only if such compounds result in stable compounds. The

symbolsy*y @ thespee ofabang.oriddr andrauob.mpensieaalaies taihr Roint30:ef Aitaghment of

a functional group or other chemical moiety to the rest of the molecule of which it is a part. Thus, e.g.:
MeC(=Opomaraitereirusdi ey opbeieapante byhh Hrameine Ml QAtaimesnsRBsdton
connected at a distinct vertex) indicates that the bond may be attached to any of the suitable ring
atoms. 25 The term "optional” or "optionally" as used herein means that a subsequently described
eveft orfdiFauistSRinBEHIRN Bitise&ucBtroeedi cAfridethe 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 moiety may incorporate a hydrogen or a substituent. WO
2009/053269PCT/EP2008/063758 -8- 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. 5 When
the telui "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 general, the term "about" is used herein
to modify a numerical value above and below the stated value by a variance of 20%. The definitions
described herein may be appended to form chemically-relevant combinations, 10 such as
"heteroalkylaryl", "haloalkylheteroaryl”, "arylalkylheterocyclyl”, "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, e.g., "phenylalkyl” refers to
an allcyl group having one to two phenyl substiMents, and thus 15 includes benzyl, phenylethyl, and
biphenyl. An "allcylaminoalkyl" is an alkyl group having one to two alkylamino substituents.
"Hydroxyalkyl" includes 2-hydroxyethyl, 2-hydroxypropyl, 1- (hydroxyrnethyl)-2-methylpropyl,
2-hydroxybutyl, 2,3-dihydroxybutyl, 2-(hydroxymethyl), 3- hydroxypropyl, and so forth. Accordingly, as
used herein, the term "hydroxyalkyl" is used to define a subset of heteroalkyl groups defined below.
The term -(ar)alkyl refers to either an 20 unsubstituted alkyl or an aralkyl group. The tenu (hetero)aryl
or (het)aryl refers to either an aryl or a heteroaryl group. Compounds of formula | 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 25 isolate an individual tautomer 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 the molecule. For example, in
many aliphatic aldehydes and ketones, such as acetaldehyde, the kern form predominates while; in
phenols, the enol form predominates. Common prototropic tautomers include keto/enol (-C(=0)-CH-

-* -C(-OH)=CH-), amide/imidic 30 acid (-C(=0)-NH- 4-* -C(-OH)=N-) and anticline (-C(=NR)-NH- 4-*
-C(-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. WO
2009/053269PCT/EP2008/063758 -9- 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. 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 5 Gilman's The Pharmacological Basis of Therapeutics, 10th 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, preferred materials and methods are
AdAeceribaed Matariale reaneante and the like t0 which refarence are made in the followina decerintion



20 In a fourth embodiment of the present invention there is provided a compound according to foimula
| wherein X' is N;is phenyl, pyridin-2-y1 or pyrimidin-4-y1; R2 is C1_3alkyl; R3 is hydroxymethyl; A is
NHC(=0); arg R4, 3% are as defined herein above. In a fifth embodinrentarthegesesent invention
there is provided a compound according to formule3t wherein X' is N; R1 is phenyl, pyridin-2-y1 or
pyrimidin-4-y1; R2 is C1.3alkyl; R3 is 25 hydroxymethyl; A is NHC(=0); R5 is optionally substituted
phenyl, optionally substituted pyr'\glinyIObenzg[b]thiophen-2-y1 or
4,5,6,7-tetrahydro-benzo[b]thioPie12 :fnd R4 is as defined herein above. In a sixth embodiment

C1_6alkylsulfanyl or C1_6alkylsulfonyli R2 48 C1_3alkyl; R3 is WO 2009/053269PCT/EP2008/063758
-10- hydroxymethyl; A is NHC(=0); 'iﬁ- ptior;ally substituted phenyl, optionally substituted pyridinyl,
benzo[b]thiophen-2-y1 or 4,5,6,7-tetralyfdrg-Pen20Nthiophen-2-y1; and R4 is as defined herein above.
In another embodiment of the present javention there is provided a compound acgording to 5 foimula |
wherein Xl is N; Rl is pyridin-2-yl optionally substituted with CONnb, NRaRb, CI_‘0alkoxy,
Ci_Ghetergalkaxy, Clislkylsulfanyl or Cisllcylsulfonyl; R2 is C1_3alkyl; R3 is hydrogen or C1_3alkyl;
Ais NHC(:p); R5 is optionally substituted phenyl, optionally substituted pyridinyl,
benzo[b]tﬁ?opﬂér@@-%fﬁr 4,5,6,7-tetrahydro-benzo[b]thiophen-2-yl; and 124 is as defined herein
above. 10gh a;geyentNamheimeniidan arésertdiverit drtthers isspositddrandmmpoeitd according
to foilula | wherein Xl is N; RI.i rimidin-4-y1 optionally substituted. with ( Ith. iy,

C1 ko, CEBRATEBEIRERY N L BRI e e LS
hydroxyrnethylinfids-biAGinayoRS saptipheligzeliistiane yhasthiarivhatt sabstiwredasyridiny,
benzo[b]thiophen-2- r 4,5,6.7-tetrahydro-be -"t,%HQﬁ{H -y 1-and:1234 .giefimed herein
above. In anotf f%}%]ggﬁ?ﬁ%}ﬁj 3?1%5%%3&53 r?v%e%it%%r:t ere isl% gﬁ%%%%aé‘gﬁgﬁlﬁfd%ﬁc%ording to

formula | wheraiH-shidapole-i3. pittriidinmasise itioiemsib S it e DRIEL oRBbisEHaBioxy,

Cl_sheteroalkoyy, Gislkylsulfanylior Sl salimiopyhdBe i &ady 3adoxtumahydsogamn«r C1_3alkyl; A
is NHC(=0); R |s&§é§%%{a{§|‘;lé gélgstitutedﬁp?h%yl, Qggﬂiongﬁl% i

substitutﬁ(d Zg p%[{fdi{g]yl heterqalk
benzdb]thiopherems selsegd i m ther Gy ERBEH RS SHARpEH 1A Xh & FA TS s Qg Bl
ot Lo T o ettt it COMRARb, Choslry — or! 0
ormula | wherein Xl is N;is phenyl optionally substituted wi a GO ot g
Cl.6heteroalko@@??@?{@é@&ﬂ#&ﬁ%%ﬁ?@lﬁ?@ ﬂf/?’;cg\éllssa ffgg]iglié)%n IQQ% syg?ér&ar%lgyr#éthyl; A
is |2HSC6(=70); de%pa?hﬂmfapsmﬂ«mhfawoﬁﬁmw mb_ﬂﬁ@ﬁ&ﬂ;pyh;!;wl, benzo[b]thrilophen-Z-yl
or 4,5,6,7-tetrahydro-benzolb]thiophen-2-y1; a i e nother

%&%%L ](t,h #ﬂ{;ﬁ C2 %aloal?&}%%gsﬂ%l%gﬂpﬁ &6&‘% 9}»/%3’}{&&)‘?1

embodiment of ésp% invaftion there Is p a compound accordirig fo formula | wherein XI
is N: Rbis phenyl aptiekallypbebgtitutstryite CokiRsrbphea! avioibyabstiucd #isiErsalkdxy,
Cislitylsulfanyl or Cislkylsulfopyl; I qlkiyb R e Rrdrogeron el 3allcyl; A is NHC(=0); R5 is
optionally substituct\gsﬂétp%%%%{il,& gg%%%g%&s%ﬁstitutge?wo 20091053269PCT/EI31§?0 063758 -1 1-
pyridinyl. benzofBhidphiéhselaptedrnpepecmti-ms asnerdpsrtiopnendaeisrealng 1185 defined

herein above. In ainfh ambagisent plhe oresedkvepHaadrair s piovicethareeenpound according
to formula I wherein Xl is IY; Rl is C%_))_NHRG' R6.is C%%ylé]@%@ydrﬁ%enhg%igglel%ltgcngo
C1_6heteroalkyl; AGHRHEICHR RS THA SAPRE A SRRSO above A A tanth
embogiment of the, pregeRtipyRianchale;is orelidesksatiompolindadrordiipiegdbemith Kiherein XI
is N; Rl is C(=0)NHR6; R6 is C1.6alkyl; R3 | roxymethyl: A | : 5 are as
defined herein abo%l.’qgne%oéf%\’i%?hfh il 3dé|ar%er%ta5? %%%%%ﬁ]ﬁ%%g%ﬁ%%ﬁﬁp ér?g%/i edi
compound accordiggideskeotatimyllantivheie i dtisioHvaichRirre, RazkaxRE anidesyalsddefined
herein above. Irh@ tw, Ighoeépl%oq]{mgg&gf the present invention there is provided a compound
according to formufa TVherein X118 H; Rl is pyridin-2-y1 or pyrimidin-4-y1; R2 is Ci_ialkyl; R3 is
hydroxymethyl, Niéslﬂlrl@(kiﬂ)plaﬂdsbmemﬁékl;@s are as defined herein above. In a thirteenth embodiment
of the %es?mt iq\b/%?rg%r%égggqj%%gyided a compound according to 15 formula | wherein X' is CH; Rl is
pyridin-2-y1 or pyri4 idin-4-y1, R2is Ch3alkyl; R3 is hydroxy igggll; R5 | gﬁpé!onzﬁy 1sutc)stit'g%qted phenyl,
optionally %%@!ﬁ&e@ﬁ%ﬁ?ﬁ?%ﬁiﬁ’@ﬂﬂ%ﬁ‘@}?gf-‘i‘/fw,%&,%, Q‘i?gﬁ?)g?’ 3 éﬁaZOﬁJﬁFlla’IS en-2-34; A
is NHC(=0); an F@ﬂyg as defined herein above. In a fourteenth embodiment of the present invention
there is provided a compound according to 20 formula | wherein Xl is CH; Rl is pyridin-2-y1 optionally
substituted vith ’édﬂé’&?’ﬂ%{b, Cl. oalkoxy, Ci_sheteroallcoxy, ClI slicylsulfanyl or Ci_oalkylsulfonyl; R3
is hydroxymethyl; R5 is optionally substituted phenyl, optionally substituted pyridinyl,
benzo[b]thiophen-2-y1 or 4,5,6,7- tetrahydro-benzo[b]thiophen-2-A A is NHC(=0); and R4 is as defined
herein above. In a fifteenth embodiment of the present invention there is provided a compound
according to 25 for mula | wherein Xl is CH; R3 is pyrimidin-4-y1 optionally substituted with CONab,
Nab, Cl_aalkoxy, CHsheteroalkoxy, Ci-salkylsulfanyl or Ci_oallcylsulfonyl; R3 is hydroxymethyl; R5 is
optionally substituted phenyl, optionally substituted pyridinyl, benzo[b]thiophen-2-y1 or 4,5,6,7-
tatrabhvdro-benzolbhlthionhean-2-vv1- A ic NNHC(=0D): and RA ic ac defined hereain abovve WO



In a sixteenth embodiment of the present invention there is provided a compound according to formula
| wherein X' is CH and R' is C(=0)N1-1126, R5 is C1.6alkyl, R3 is hydrogen, Ci..3alkyl or
Ci_oheteroalkyl, AdshC(=0), and R2, 124 RS are as defined herein abpge/Erboia/esvanteenth
embodiment of the present invention there is provided a compound according to 5 formula | wherein X'
is CH and R' is C(=0)NHRG6, R6 is Cl_salkyl, R3 is hydroxymethyl; A is NHC(=0), and R2, R4 R5 are
as defined herein(apbsterotmancbigtetbnth therrouirrentis g 6 firasdiny inverabH TR B Bidvided a
compound accordir%gstg{ggg%ﬂ%lrgygeq@[b T Oiﬁh(%\ﬁ)_@_g,(’v@ﬁ I2ARsent Atk héRahds-R.4 and X' are

as defined herein alioVé. 10 In“a nineteenth embodiment of the present invention there is provided a
compound accordirig 4abiommdier §whark sl ERoTLoptian RS OLEuse, il 8P MAE R, R2, R3,
R4 and X' are as d%;ilﬁ%pﬁﬁ%geﬁpove. In a twentieth embodiment of the present invention there is
provided a compound Selected from compounds. I-1.tg 1-46 of TABL%EI& orngégc{%}{ldlrg} 11-19,H-21to
11-23511-27 to 1{imzetidin-{ovh- 08w hdifid-Y 1 BB g Y FFRBLEM Tt another embodiment of the

present invention theypdsiprovidest 8 rampaunsiehastuiihd-shtedtiéstfrom the group consisting of:
4-ten-butyl-N-(2-methyl-3-, — a 2 ' . .
{1-methy|-545-(m&?aﬁ¥aﬁﬁ%-Wfﬁémbﬁyi?gp@riﬁ’uﬁ?ﬁ‘?ﬁ%ﬁmco}i%%g%ﬁgf%ﬁﬁ? R A A
-phenyl)-benzamideicghdetel-butyl;NnfOXmitinyifindd above, or R and R” independently are

-methy1-545-(4-methyl-piperazine-l-carpon Igin-R-
ylamino]-6-oxo-1,6-%¥ﬁ§/%%]-p9ﬁﬁa§( r@&@%p%%fnr%%%%#zamide; 4-tert-butyl-N-

(2-methyl-3-[1-methyl-6-0Q0-5-(pyridin-2-ylamino)-1,6-dihydro-pyridazin-3-ylk phenyl) -benzamide;
4-tert-butyl-N- {2 -methyd-34&3gethy1-6-0 x0-5-(pyrimidin-4-ylamino )-1,6-dihydro-pyridazin-3-
25yll-phenyl} -benzamidg,; 4 @1 Bro xy+|l-methyl-ethyl)-N-(2-methyl-3-
{1-mqtdjlyI-S-[5-(4-mthyl-6iperazine- | -carbonyl)- pyrid in-2-ylam ino ]-6-0 x0-1,6-dihydro -pyrid az
in-3 -y1) -phenyl)-benzamige; 4-tert-but yl-piperazine-I-carboxylic acid (2-methyl-3-
(1-methy1-545-(morpholing-4-carbony1)-

pyridin-2-ylamino]-6-ox0¥1, 63iNRlke-pyridazin-3-y1}-phenyl)-amide; 30

4-tert-buty|-2-methoxy-NL@ hefyl-3-{1-Mmethyl-545-(morpholine-4-carbony1)-pyridin-2-
yIamino]-6-oxo-1,Q— ihydratpyridazin-3-y1}-phenyl)-benzamide; WO

20091053269PCT1 P200810]\§I§758 -13- 7-tert-buty1-342-methy1-3- {1-methy1-545-(morpho

Y #0]-6-0 xo1,6-dihydro-pyridazin-3-y1}-pheny1)-3H-quinazo lin-4-one;
6- (643-(4-tert-butyl-benzylaiiing)-2-methyl-Pheny11-2-methy1-3-oxo-2,3-dihydro-pyridazin-4-
ylamino } -nicotinic acid #megft-ester; 5 3-tert-butoxy-azetidine-1-carboxylic acid (2-methyl-3- f
1-methy1-545-(mdffifioline-4-carbony1)-
pyridin-2-ylamino]-grexan 16 ¢ iy@any ndazii 3ryl l4ihgnyl)-amide; 4-tert-butyl-N(2-methy1-3-
o B Rl A AR ot Gy Yplag o v 1-p
{2-meiBy1-341-gaetmilnbd(3-mbisyisidlanghpynimidiopdoprdimindyéug sdowitsone to three groups
10dihydro-pyridazin-3-y11-phenyl} -benzami -tert=hutyl- )
{345-(2-methan]8§ﬁllef%%%?%- ?/??Fn|§?£f$i%%%%€%§%é%%-%%?&? ?élli’h(;c)jr((zjlgﬁi{ggz(l%)-%yll-g-methyl-
phenyll -benzansibteny e Erik N2 Sthyrleadlivin éth (1 Betorpabrandlitaesyiciatkyt optionally
idinA-ylamino)-6-o %ﬁeﬁ'ﬁiﬂyﬁ{@fﬁ)mg@éiﬁ%@@%@%ﬂﬁbﬁ@efﬂ%ﬂlﬂig@1lsﬁaioalkyl or halogen, (g)
4-(1-hydroxy-1-methyl-ethy1)-N-(2-methyl-3- . e ¢ - ;
{1-methy1-545-(merispratiibys-Car 91)’»69%!?1?2-‘?%%6%@(3—f@-@ﬁ%‘%@ﬂ?ﬁ%&}iﬁgﬁgﬁﬁn’
-phenyl-benzamideid (h-liykpambmeshipkeshxPdHE3: wherein m is 2 or 3 and X* is CHz, O, S(0)n
{1-methy1-545-(morpholine-4-carbonyl)-pyridin-2- L . .
ylamino]-6-oxo-2 eNHiH 8 SyeER TR Srsas S Bt e Cll”f’f'lélftqﬁitg}f}l\tf}a Z’f[lSSif(gfr(r%)etho Xy-p
yrirnidin-4-ylamipjcamaetiylaf qupsEH-dinydro-pyridazin203-y1)-2-methyl-phenyl } -benzamide;

iy pyiacth S R O Bl A e . Yot i

{1-methy1-6-oxaHséa:(pyrrolidin-3-ylmethoxy)-pyrimidin-4- ylaminol-1,6-dihydro-pyridazin-3-y1)
-pheny))-benzamide; -fen- z - -(3ehydro xymethyl-p yrro lidin-I-y1)-p yr imi din-4-y
lamino _1_8{3%@?:%‘?%%%_@ -%%%%%?%iﬁggﬂzgirﬁéyll-z-methyl-p henyl)-benzamide; 4-tert-butyl-N-
(2-methy1-341-methy1-6-0 x0-5-(2-p yrro lid in-l-yl-p yrimidin-4-ylamino)-1,6- )
dihydro-pyrivlanineBiyidingshnt Hyd pisspnidnviison ralassip &WR%Q@S’E@@‘H% S Byrro
lidin-l-y1)-pyrimid in-4-ylamino1-1-methy1-6-ox0-1,6- 30dihydro-pyridazin-3-y1)
-2-methyl-phenyl)-benzamide; 4-tert-butyl-N- {2-methyl-341-methy1-5-(3-methyl-ureido )-6-0
x0-1,6-dihydro-pyridazin-3-y11- phenyl) -benzamide; 4-tert-but yl-N-(2-methy1-3-
{1-methy1-544-(morpholine-4-carbonyl)-phenylarnin0]-6-0x0-1,6- dihydro-pyridazin-3-yl}
-phenyl)-benzamide; WO 2009/053269PCT/EP2008/063758 -14- 4-tert-butyl-N-(3-
{1-methy1-545-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6- dihydro-pyridazin-3-y1}
-nhenvD-benzarnidea* A-tart-bhiitvI-Nl-(2-




4-dimethylamino-N-(3- f545-(4-hydroxy-piperidine-1-carbony1)-pyridin-2-ylamino]-1-methy1-6-
0x0-1,6-dihydro-pyridazin-3-y1)-2-methyl-phenyl1)-benzamide;
N-(3-Hydroxy# fudingeiiay 1-penty1)-2-(3- {1-methy1-545-(morpholine-4-garbanrydbp/psaicin-2-
10ylamino)-6-oxo-1,6-dihydro-pyridazin-3-y1) -phefyl)-acetamide;
4-tert-butyl-2-hydroxy-N-(2-methyl-3- {1-methy1-545-(morpholine-4-carbony1l)-pyridin-2-
ylamino]-Bloxds CB-afitydro-pyridazin-3-y11-pheny1)-benzamide; 6-
(342-(1,3zdihydrp-isql 2-\1)-2-0X0=< 4155 M{,p IRerdine:lgar D-pyridin-2-yl
aminoI-Z-#ethlﬁﬁ&ﬁpyn d%%ﬁggfg%%(_ Eﬁ%{%ﬁ&éﬁ%l)-&ﬁ&ﬁﬁ Q@)ﬁ
{1-methy1-545qnsistptsotiealimPorng Tids7Rih DA RG] Braxs vt s5ammpdr SmmbiReaep
“pheny)-acetagyde; Al 4 SaURaling g sRom), Rty &1y RO By o0
x0-2-Pyrrolidin-l-ylethylj-pheny1]-2H-pyridazin-3 -one; 7-tert-bu I-S-%m%hyl-ﬁ- %! is CH. R
{1-medhy1-54 HBibRoEE gc"aﬁbfélhy Py R Ao B G Provise that when A1 L,
201,6-dihydro-Ryidagingd-yikpheaykyy2 adliaidipachii-opiioazitinndepamichtly substituted with one
{342-(3-isopropoxy-azetidin-1-y1)-2-oxo-ethylkphenyl)-2-methyl-445-(m ine-d-
earbonyl)-pyri‘%i H@?%W&e?ﬁeﬁ%ﬁﬁ%fﬁ?%%ﬁéﬁ%&mg Sfhozér, AR Sy, €.
{1-methy1-5-15némeambdlite doathdryl)-OyrdiyiRufermin6]-iybuifensih oedspyralyisutonyl,
y1l1-phenyl)-acetie acid 2-tert-huto xy-ethyl r. PR oA 1 ineridinyl,
{324 tert b R ﬁ%;%- S SRl enclete peindinyl, prrofiding o pperidiny
pyridit-2-ylami@ONRIRSy 10aRH-S0oN& B, NR'R”, NHSO:R" or NHCOR';
{342-(4-teﬂz%d&/kpg%?riﬁ&%?%a)éméghwgémg}-@pmgﬁ-z-methyl-4-[5-(morpho|ine-4-
o]-2H-py

carbonyl)-pyrl m-%-y arni ridazin-3-one;

)342-(3-teR oty 2ap anstwrndgnty e sty IR|SEEm ARG Sute Ao R il Sticgalloyl or cyclo-
30carbonyl)-py; '{gﬁ-@-ylamino]-ZH-pyridazin-3-one; 6-
{342-(1,3-dihydro-iSoindo1-2-y1)-2-oxo-ethylkphenyl) -2-methy1-445-(morPholine-4-
carbonyeRyridkh-2PRfiHe]-2H-pyridazin-3-one; 6- -
{342-{4-isopropy!-pip@rastindivtlcdad@oathyl-gbepyindsmetioy byviila(ibephol ejthiophen-2-yl,
carbonyl)-pyridin-2-ylamino]-2H-pyridazin-3-one; WO 2009/053269PCT/EP20081063758 -15- 6-
I342-(4-tert-butyl-pf’{.?)/ér?r:ﬁl]{'r“{if:ﬂréﬁq f%%&zgthﬁ BReny -ar%%t ?fﬁeﬁfgmorpho line-4-
carbony1)-pyridin-@:larsiiia]- ik Ryricdizin-3-pheif-@s ldifeteyiibityl)op 3 - dihydro-1H-
{1-methyl-545-(morpho|i@ij%f_%[bonye-Pyridin-2-ylamino]-6-oxo- 1,6-dihydro-pyridazin-3-yl}
-phenyl)-acetamide;lsglg-f -(43aceté/l-piperazin-1-y1)-2-oxo-egh lkphenyll
-z-methy1-445-(mommm%mmmnyan@mdmwﬁ@ﬁz%&ﬁaziw@fﬁﬁb?&%ﬁ-asatym-
{2-mefy1-341-methy-5-(3-methyi dreida) G Ox @ 1sfesiinyeid Ririsin Grytk pheviyhd Bédnzamide;
4-tert-butyl-N- {345-(3-ethyl-ur€ido)-1-methyl-6-oxo 10phenyl phenilrlﬁ)uf:?enzamide; 4-tert-butyl-N-
(345-(3-isopropyl-urIgRAdambnge- BYSSRES GLerrbop riam PN thyi- phenyl) -benzamide:
4-tert-butyl-N-(2-methyl-3-d1-methy1-6-0x0-543-(2,2,2-trifluoro-ethyl)-ureidok 1 ,6-dihydro-
pyridin-3-y1} -phenyl)-he ide; 15 4-tert-butyl-N-

{2-methyl-341-methy1-w;9x Bhenyl-ureido)-1,6-dihydro-Pyridin-3-yTh phenyl} -benzamide; N-
{345-(3-benzyl-urejgp)-1-nw -6-0x0 -1,6- dihydro -pyridin-3-371]-2-methyl-Phenyll -44 ert-
butyl-benzamide; benzo[b]thiophene-2-carboxylic acid
{2-methyl-341-methyl-5-(3-fhethyl-ureido)-6-oxo-1,6- 20dihydro-pyridin-3-yll-phenyl) -amide;

4,5,6,7-tetrahydro-benZofi]thi g{e-Z-carboxylic acid (2-methy1-3-[1-methyl-5-(3-methyl-
- N
op M

wherein said phenyl, heteroaryl, azetidin-1-yl, pyrrolidin-2-yl, piperidin-1-yl or azepan-1-
25 yl ring is optionally substituted with one to three groups independently selecied from the
group consisting of halogen, Cyealkyl, Cl_gheteroaﬂcﬁfl, hydroxy, NR®R! and C,alkoxy,
wherein R® and R” are (i) independently hydrogen, Ciealkyl or (if) together are
(CH,)wX*(CHa); wherein m is 2 or 3 and X is O, S(O), NR® and n is zero to two;



ureido)-6-oxo-1,6-dihydro-pyridin-3-y1)-phenyl -amide; 1-
043-(7-tert-buty1-4-oxo-4H-quinazolin-3-y1)-2-methyl-pheny1]-1-methyl-2-oxo-1,2-dihydro-
pyridin-3-yl)w3smeshkigea; 25 4-dimethylamino-N- (2-methy1-341-methydi3e(@ensaitsybaire
do)-6-o0x0-1,6-dihydro-pyridin-3- yThphenyl) -benzdmide; 5-fluoro-1,3-dihydro-isoindole-2-carboxylic
acid )2-methyl-3-[1-methyl-5-(3-methyl-ureido)-6- oxo-1,6-dihydro-pyridin-3-y1]-phenyll -amide;
6-dimethy1&mimmwm@em@ﬁﬁyﬂ@ﬂlGnmwalsytsqnélﬁyr%}d&s@caﬁgwﬂe’ldn%aVg%%f?aﬁérléﬂid
30ylkphenyll -nicatinamide; 4-tert- -N=(3- : heteroalkoxy,
(5-13-(2-dime$%/“f§[r:%’f &1%‘%6" %{é@% %ﬁe‘iﬁﬁﬁ%x%ﬂ%ﬁ’ir%dé?élfgﬁi’d%f:s- vy o
-2-methyl-phehyRdsenZMRRIR 1 3Ry dro-isoindole-2-carboxYlic acid

2-methyle 341 nRVLEI S mayprirLieiso) e L diByremystinanil eyl vamide; WO
2009/053269PCT/EP2008/063758 -16- 4-tert-butyl-N-(3- {54342-hydro xy-ethyl)-ureido
]-1-méthy1-6-dR8cHB6-dihydro-pyridin-3 -y1) -2- methyl-pheny1)-benzamide;
3,4,5,6-tefralydig- 2stba Ihinyedinek - earbosdieAnl salkyl, Ci sheteroalkyl, Ciaalkoxy
(2-methyl-341-methy1-5-(3-methylurejdq)-6-0x0-1,6-dihydro-pyridin-3-A-phenyl) -amide; 5 6-
{543-(4-dimetHy iR BRAEL S 1AM )%zﬁ&@ﬂi‘}%}%ﬁé% 9%% B ff'zg-ggeor-r%%-dihydropyridin-3-y|ami
no I-N-(2-dimetoyagiiccethy Y reatinamiior é-&edt%ﬁM)L\S(@%, NR® and n is zero to twe, or (ifi)
{5[3-(3-dimethylamino-propyl)-ureidol-1:methyl-6-0x0- dllg)ﬁg =oyridin- 3=vlk- 1 :
-2-methyl-phe%@%ﬁ%@rn‘ﬁ'gﬁnﬁ%%‘%}r & %%?/Al}ﬁﬁ%jﬁn%}é}é%?gﬁ%g%lic acfi’gT R p%ﬁ/&'hdme said

{2-methyl-34 1 pirethyinb (Ssairbtiyyleliddido)p6icardls s8bst et it BydarraCapleRyl) -amide
4-tert-butyI-N-I%435rragt}r{1%/ 1(3-methy1-ureid0)-6-0x0-1,6-dihydro-pyridin-3-ylkphenyl} - benzamide;
4-(1-hydrox -1-rlﬁ‘e1¥1yﬁe %—N- [2-methy1-3 -methy1-5-(3-methyl-ureido)-6-oxo-1,6-dihydro-
pyridin-3-ﬁ€lpﬁé@l¥%§m%@1id@?ergaﬂiﬁ- (3-1243-ten-but xy-azetidin-l-y1)-2-oxo-ethylkphenyl}
-1-methylg2-0 =i O, VAN -3y, hyt-argasyl-(5- (342-(3-isopropoxy-azetidin-l-y1)-2-0
xo-ethylI-ﬁbené_%f&ﬁor%gt%@ﬁg%%ﬂ%%h)yj/gsr?g@gyridin-3-y%)-3-me’thyl-urea; 1-(5-
(342-(5,Gﬂuch|&réﬁ{sgan%ahﬁ?@d?ﬁ&'ﬂ@%‘iﬁfz-oxo-ethylkphenyu -1-methyl-2-0 x0-1,2-
20dih1}51ropgyﬁggl@eﬁt%@ﬁg;mbw@aﬁs%(&yaﬂo-dimethyl-methyl)-N-
[2-methy1-341-methyl-5-(3-methyl-ureido)-6-oxo-1,6-dihydro- pyridin-3-ylkphenyll-benzamide;
342131y ch o, OO} b2 s e s e A MBI ik by -
pyridin-3-y §rﬁgﬁﬁy -urea; -(5- o )

(342-(5-flusoren, Bivitegctesulsoindetivation of nhasnbeHiprhER Fhich. iR sipwdatesxelease of pro-

dihydro-pyridin-3-y1)-3- ;U 'ﬁg‘.&h o fammula 1 fiul in the treatment of arthritis and
[243-(2-h3¥3r%a>@%¥r% twg@é?g%yﬁgnetidi%é@@}l&o-&&eﬁﬁﬁphglnyi)fle? meﬂttrllycl)-za-o 01,2-dihydro-pyridi
n-3-y1]-3-n@mwﬁf@ﬁ.ammﬁw\@ﬁylﬁ%ﬁ@%dﬁ@ﬁ%f@ﬁé%?é%%?‘imfé%ﬁﬁ? ﬁi’é‘?&ﬁ% Svided a

methag for iraating anAQinfiammatemandiar arieimaui candiigreommprisingeiintinistering to a
patient in need thereof a compound accordin% %f fO{n&uIa I wherei[} RI, R2, R3, R4.R5, X and A are as
defined harbipisigatk in cells and for modulatmg B-cell development. he present invention

comprises pharmaceutical compositions containing compounds of formula T admixed with

pharmaceutically acceptable carriers, excipients or diluents.

The phrase “a” or “an” entity as used herein refers to one or more of that entity; e.g., a com-

(7 +)

25 pound 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 each group as provided
herein or the broadest claim. In all other embodiments provided below, substituents which can

be present in each embodiment and which are not explicitly defined retain the broadest defmition

30 provided herem.

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 meaning.



WO 2009/053269PCT/EP2008/063758 -17- In a twenty-second embodiment of the present invention
there is provided a method for treating rheumatoid arthritis comprising administering to a patient in
need thereo{&ﬁ%gﬂ%g@ according to folinula | wherein RI, R2, R3, 114pR%¥medsAvare as defined
herein above. In a twenty-third embodiment of the-ffresent invention there is provided a method of
inhibiting 5 B-cell proliferation comprising administering to a patient in need thereof a compound
accordingripfeymd etnvhereinRInkpr8a] RdoREnXl st ith she plydesined nedtikasbove. In a
twenty-foyrth embodiment gf.the present invention th IS. pravi orinhibi tk activity
comprisin%nﬁ Iﬁﬁsatteg?igg towah ?:)na |§§t%%1%%%tﬁ§r%% %gg%%%o&én%‘%glcaccgggﬁ?g %)éfggngﬁgﬁlmv%%rein RJ,
R2, R3, RAo RS iXtladeh A kratabadefinatishoeimabovérahdediddiientbstom iiteean 1C50 of 1
micromolar gr less in an in vitro hi ' @ Vit awentyditth ambpadiment of the
present in%’é%ﬁfgrﬁﬁg?%ogr{g\?%%dggb %@lﬁggﬁ%ﬁ%ig%ﬁg&é&ﬁ@comprisﬁ% administering to a
patient in cembsiisretichderplsaridhacesrahG AT A TRITRARRISID B MR lposnRU AT A are
as defineqegﬁ;g;rbpggxﬁoﬁ@@g_ein the 15 compound exhibits an IC50 of 100 nanomolar or less in an in
vitro biochemical assay of Btk activity. In a twenty-sixth embodiment of the present invention there is
provided a method far inhjbiting Bfic activity comprising coadministerin -patient in,need thereof a
compound 5B afE T ?ﬁﬁ?ge(flvxll azlc fﬁ%lat&ggth?‘%ﬁ’ B ?V)cé?%srllo ,&gal}%(gég c%%gﬂﬁ%?gin above
and a therapeuiitaliy/30' efiéotiveharescinsivt asrotserf deithinfraiamatory compound In a twenty-seventh
embodiment of the present invention there is provided a method for treating an inflammatory condition,
e.g. rheurpgtaigl Anitis. LRMBASIGSPRAMINISIRTIAG I tha Ralisabininesslitdareafyeotiarapatically
effective amount of an anti-inf ammato%compo nd a@ngé]\%/ith a compound aé:&gredépg %{&I}igula I
wherdfh R¥ifRont Fegerbio e PRepeig ¥ APSCREC FAANRTHILTIRY S IEE TR CA WBIy SigRIA éMbodiment
of the presgnfiinyention therisrovideth a ghasnadantichich®Nppstioneampuisingivahapound
according to focutula | wherein Rl, R2, R3, R4, R5, X| and.A arge asefin in.ab ixed with
at least on&PFRSRASHYEREERY 8&8&5’[‘5%}6 g%igr,sg;%léip?e% t())Aormdi Sgll’]![g Wﬁ%@%&eﬂ’ BYE:8T
20091053269RGatoR 2008106820 8itelhe term "acyl" as used herein denotes a group of formula
-C(=0)R wherein R is hydrogen or lower alkyl as defined herein. The term "alkylcarbonyl" as used
herein dergies a graupgf flainuia GE=0IR wherein R isbabastaefibecheseinrlhnterynChoacyl
refers to a group -C(=0)R wherein R is hydrogen or CLsalkyl. The term "arﬁlcarbonérll"gs u§ed herein 5
meankSa drsumyefirmiriing SE-IRITMS SRRORIGH SRR Thamer T BRRLST AL TEEE  rein an
"arylcarbogyk, gionBnher s Rris e ivicfhridert ialkyfirsouse dheyeithaenotesem.uAbranched or
branched chain, saturated, monovalent hydrocarbon residue, containing I.{o 1 s. The tern’
"lower aIkW%@ﬁB?@gsd’gﬁ%hﬂﬁPﬁ%? &ﬁe"&f&%g‘fﬁ ﬁg@ﬁ&%ﬁ}gﬁ residi l%% g%%?arlgrﬁ%ﬁgﬁ%%p%gé%%on atoms.
"Cr loalkylstaslaisegpbasderein refers to an alkyl composed of 1 to 10 carbons. Examples of alkyl
groups include, but are not limited to, methyl, ethyl, propyl, i-propyl, n-butyl, (-butyl, t-butyl or pentyl,
isopentyl, Reopenivh hexyl. erk 20 aei When-theieqm ialkyihis usertamasuftixdaliping
another term, as in "phenylalkyl," or "hydroxyallcyl," this is in_tendeg]to refefr 0 an [alll%ﬂ groun, as
definéd aberattashipgniseiisfitneaneb SRAYD SR AT TR B RASHILHIR LR LHE Fotver
specificalle@@m’gfg&@e{g}us, e.g., "phenylalkyl" denotes the radical R'R"-, wherein R' is a phenyl
radical, and R" is an alkylene radical as defined herein with the understanding that the attachment
point of th 1 mojet A\AAiII*be@ e.@lkﬂeng@c’ alideramo f arylalkyl radicals include,
but are no%ﬁ%;?ﬁi%%henylethyl%-p’henylpropyl. The termsjﬁg‘?;;lalkyl" or "aralkyl" are 20
interpreted similarly except R' is an aryl radicaL The terms "(het)arylalkyl" or "(het)arallcyl" are
interpretedAsiniiddgerrcaist RISS YHRBHANGTRE WA IOTORKEtEd SAA BRIAICHRE IHFE LI as used

herein dengies %W@M&@Qﬁnngqu%maWQUp as denied above wherein 1, 2, 3 or more
hydrogen atoms are substituted by a halogen. Examples are 1-fluoromethyl, 1-chloromethyl,

1-bromom [, 1-igdomethyl, difluoromethyl. 25 trifluor tri YieLHbremamety!,

triiod etrﬁgf?ﬁof’é’éﬁ@) 1(31‘0hcl’gr%)oé]tf%]irf , fx %?%%m}%éﬁgyﬁ%%%%t%%% ur@pﬁ}tt(ggééﬁé/le,gg-gchlorogﬁyl,
2-bromoethyic@riostmethyly, 2y2-dick orbatbsis 3st dhaiobealsyroptioe Dokifen iersts PHe R "allcylene”
as used herein denotes a di i di atnp180-BPtEAARN atoms (e.g.,
(CH2)"or §Y§P§ﬁéﬁg§%ﬁ%%%%%ﬁ\%ﬁggﬁ? %‘#@%%ﬁzﬁ?%&% %IO cgrbongatomg?e.g., -CHMe-
or -CH2C H(HBHIGHY - e Sioict s R EUed BEpE TS EXSEPBRRAAYIERERE bpen
valences of an.alleylene group are not attached to the same atom. WO
2009/053269PCTIEP2008/063758 -19- Examples of alkylene radicals include, but are not limited to,
methylene, ethylene, propylene, 2- methyl-propylene, 1,1-dimethyl-ethylene, butylene, 2-ethylbutylene.
The teim "allcoxy" as used herein means an -0-alkyl group, wherein alkyl is as defined above such as
methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, t-butyloxy, pent- 5 yloxy, hexyloxy,
including their isomers. "Lower alkoxy" as used herein denotes an -0-alkyl group wherein alkyl is
"lower alkyl" as previously defined. "C1-loallcoxy" as used herein refers to



an-0-alkyl wherein alkyl is Chwalkyl. The term "alkoxyallcyl" as used herein refers to the radical R'R"-,
wherein R' is an alicoxy radical as defined herein, and R" is an alkylene radical as defined herein with
the understaggingyihatihe 10 attachment point of the alkoxyalkyl moiety wilirhrmiosibes akylene radical.
Chealkoxyalkyl denotes a group wherein the alkyl gbrtion is comprised of 1-6 carbon atoms exclusive
of carbon atoms in the alkoxy portion of the group. C13alkoxy-C1_6allcyl denotes a group wherein the
allcyl portinr ishesahnisedadbing tacbontbtbtns tind theyaikonry geolp Psesest crbgHs tBxamples are
methoxyrnethyl, methgxyethy! VhSINOXY 3 RYtyoka"
pro_pyloxy%er%cg lt,mne]{ﬁ%%(yeﬁlﬁ?ly%ﬂge]t r{g%gyl, }r%pyloxyrggé;%%%ﬁtfg%%ﬁ%@sbutyl,
methoxyperitybsattiosyeenss, linksdyosppahtitiseiaarsdheediied i erantdiedterm "heteroallcoxy" as

used herein means an -0-(heteroalkyl) group wherein heteroalkyl is as defined herein.
"Crwhetergialkepy a5 wisaelRedeier safes sie amphdimubigtanchikyd} ivhefeiougiithetenalid/ is as

defined herein. Representatiye examples include, but are not.limited to, 2- 20.d| laminpethoxy
and 3-%u|%ﬁﬁ?nﬁ%%fﬁ"ro . qﬁﬁge[cg}ﬁicqpé é%lgﬁcvﬁla% %uéggﬁglréﬁﬁsé}é%otdgﬁgrﬁ%%%%% as
defined heseindidpeteibondatisoabothree byidvogematormisah aubitreish frepildoegk it dhsubgatuent
independently selected from the gr consi tgnpvg{ Ol NRRRE1ANG e HNAR e nisan
integer fror%bgut?o lﬁ)lfs\%n ﬁet itk E%He%rslgiﬁ"cﬁﬁgﬁﬁa? the%eoin%f attach?nenteof the heteg;fgglkyl radical is
through aeaiben af@fie25 and wherein Ra is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; Rb
and R' are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyk and when n

is 0, Rd isthyudiogiane &k sieioaliv elg i opliatadcys ne wericalis-ielra Bynbialidansycloalkyl,
cycloalkylallcyl, amino, alkylaming, dia mino or,phenyl. Representative.examples include, but are
not Iiﬁﬁtecﬁ%@‘%h?ﬂ?ﬁ?ﬁ%ﬁyééh%?%ﬁlgg%ﬁ?ﬁ? 3 ydr%ri’)yfﬁ]fy E%tﬁlfcf?’g@rhe?hﬁ& r)/gt(%n}rf1 ’
2,3-dihydrexypromylyi hyrexjimehylethiy, @y tiilyy bistyle@ 8- diwfirdiyioutiylg another term, as
2-hydroxy-1-methylpropyl, 2-aming ethyl, 3-aminopronyl, 2- S Y.
20091053%3’%6%@%0%/6’6’%?@%8{ a&%ﬁ%&fﬁ%ﬁﬁ#e%%ﬁ?rﬁn%g% ony ét!lh'S 2I{,(&!fa?rlr(?i%g%?}ﬁ?(’)nylpropyl,
methylamim‘zsglwalm@mwmmanbﬁif@thtﬁde@mN@ﬁﬁlmw@ﬁﬁgyﬁ%@tﬁé‘%ﬂ(e The
mint "cyangalkyl" SRS ﬂgt in tefers hanalbpdicahas Aelinarhhaesin whersisnadadiegen

ed Wi

atom has been ?égp'ﬂa a cyano substitdent. 5 The term "hydroxyalkyl" as used herein denotes

an alkyl raidatisstearsinpdennedirathipberyio frcalrsarsgen atoiieb A kifrerarR BaYRe i oms

iSLafe _rep'Ff&ﬁ%@ﬁ%@ﬁ%%’kﬁé%ﬁ&&u@ﬁ?&miﬁd%ﬁiﬁélﬁﬂﬁﬁ_ﬂcﬂiﬂwé&ﬂﬂifﬁeiﬂ_iﬁdﬁ@ﬁ%;@r@ﬁlhgl gﬁohup,
wherein alkyl is as defined above such as methylthio, e io, n-propylthio, i-propylthio, nsbutylthio,
hexylthio, (EATBREPEABIRoRERE PiOBK ef QHRR _“Eé’égﬁé%ﬁé?ﬁ%’é’égrﬂtgg%%ﬁ%ﬁ%@oﬁp with a
"lower alkylyd:g5aupyasieviausly defindthelGricaliydthietiasusethéreinorefeiytoiansgiatkyl wherein
alkyl is CIAQ, "Phenylthiq” is an "arylthio" moiet rein;aryl is phenwl. terms.,
"aIkyIcaerFé?ﬁiﬁ‘g"SS‘h hﬁ?ﬁ%@ e ﬁ%@gdlﬁ% .Q%%%reé?g&ag%ﬂ{ ;[opl%e%f{po%r}gﬁlraa{lNC(:O)R
wherein Riigsatkyloranikespentivaly brdaikyiizrdraryhetrecasr defirfbe aaiaipfenss oreighes g aryl
"aIkyIsquma/I" %ng 11'(§'J1arlr3'§r(l§'suh‘i&] I" as used herein refer to a group of formula --S(=0)2R wherein R is alkyl
or aryl respé%tl\?e?y a %{I?q}%/ and aryl are as defined herein. The terms "alkylsulfonyl" and "arylsulfonyl!"
as used herein refer to a group of formula - -S(=0)2R wherein R is agg/(%%or arr%/l r SE?CQ\{,%%&@ alkyl
and aryl arecspaenieRf fRiFawe T Rt e ThoyIQURBINAS SN R IOteS

etei denotes a group of
formula -S{z@)2Rwhessingacis2 Prhwtarpaliaiioasdetinadfharein Medams’ tatkyaitinitadstiho” and

"arylsulfonylamino”as used herein refer to g group of formula -NR'S(=0)2R wherej ' | or aryl
respectiveﬁ’f‘ﬁ‘”%‘h%%&gﬁ%ﬁﬁf@gﬁ%’}f'a%@%cmg AR gl}éqf%Fé{lgslﬁ%%ﬁégr%%eﬁ&#%eﬁggﬁqycIoalkyI"
as used hegelntsefietsdioidnatanatedraathtipyoiduitg containingBdcl8RBdansarhawsHPrpacrtics
cycIopropyl, eyclobityl HEIORSAY, SYEIIGHA Y SREIN SpIo0gil 3 el sed

herein refers'to a cycloalkyl composed of 3 to 7/ carbons in the carbocyclic ring

2009/053260ROFIER2008 1i63TSS nricchie Bontwampinodnamaadipheis pliemdesrand kstancaiky!

moiety WhGIEIN AIEYILRNEN AOMBAShIRLIBMARSHVIR. 2 CaRbR wiltiiiaumdpisianding.inal the
point of attachment of the heteroalkyl radical is throuq: a carbon atom, E@i{ggﬁg{:ﬁrbo?g}.reaers toa
~CO2H Moy FHERT i HEAmEs RaldteAeiRienp iR hcahsubhivE eRiond TBISIRES or
iodinesp Theiderms-a5a8tidine, RYUOHY N, idedififieard@EzaneTeler- - ATR)-Nveashomed. seven
membered saturated ring containing one nitro%ekp tatom 1In tiaehrirégoThC%é'%i"ﬁgosi 'otgeiggg%n{o the
nitrogen atdRT BHERER AT RIS ATSERER B Ir A g ARy AR hen ol blthiopHen-2-yl, thiopheny
2,3- dihydrarldtisaiasoliny2syds 1253 0aisbiGldmexaliyrod@ptRipdaidin-5-yl, and 6,7-dihydro-5H10
pyrrolo[3,4-blpyridine refer to moieties (i) to (vi) respectively. -N | (i)(ii)(iii))(iv)(v)(vi) The terms"
1,4,5,6-tetrahydro-pyrimidin-2-ylamine™" and "4,5-dihydro-1H-imidazol-2-ylamine" refer to the moieties
(vii) and (viii) respectively. NN 15 The Mini "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, 0, or S heteroatoms, the remaining ring atoms

being carbon, with the understanding that the attachment point of the heteroaryl radical will be on an
arnmatic rina Ac wall known tn thnece ckillead in the art heternarvl rinae have lace aromatiec charactar



to, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolinyl, thiadiazolyl and oxadiaxolinyl which can optionally be 25 substituted with one or
more, prefetaBly,gslgs9swo substituents selected from hydroxy, cyano, @kylEatkesysitso, lower
haloalkoxy, alkylthio, halo, haloalkyl, alkylsulfmyl, &kylsulfonyl, halogen, amino, alkylamino,
dialkylamino, aminoalkyl, alkylaminoalkyl, and dialkylaminoalkyl, WO
20091053269RGT1RPLENSMERTESuRE-hairs, kol asaing errenardystand Watafboy,
dialleylcarpamoyl. afylcarhema»lkyeathanxipming Andnid earhanulamed Fxeitples of bicycli
moieties include, but are not limited to, quinolinyl, isoquinolinyl, benzofuryl, benzothigpheny],
benzoxazoiyk bewizisosariohy mssrmAasiRREPDAAERY iy @&Wi%%@ﬂ%%iﬂ R&REFES %%ﬁgﬁgéoptionally

substituted,on either 510G DoAY ek the.aai ket atlachmeniis ey ingetntioiiga ieteroatom. The
term (hetero)aryl as used herein refers to an aryl or a,heteég;g%g)ho&e}%/ aﬁﬁ glﬂ{sadegy’ieg herein. The
terin "het&rbeyely ThoPrratersisrine! Bestisdd hEEHiHotes ToVAIEAt satirated cyciic radical,
consistingyelOng [ INENe AngsiRisieraklyanentddnadings loftknee tineigttshtbivm pentiteahg,
incorporating one or mare ring heteroato chosen from N, 0,0r $( | optionally
be indepéﬁ&éﬁﬁ?‘%ﬁﬂgmﬁﬁas%w%ﬁgl%?‘?ﬁ%re‘?%?é?é?a%f?dofrrligt%rrlatvsvgggu st%%%%g%]s&g?g@?egg'from
hydroxy, axgeEyBNRaleweradkyk [twes alkokycfowsrchatoatikisxy, thi éylpiona drscHatsaI!,
hydroxyallcyl, njtro, alkoxycarbanyl, amin I , ulfonyl, alkylaminosulfonyl,
arylamino fﬁ,&éﬁé}éﬁy o%?l%?n%lnﬁ%%}frgl%?o&véy aérr?ior}lcl)‘%} %%5#(% rﬁ%?gbonyl, arylaminocarbonyl,
alkylcarbonylamino, arylcarbonylamino, unless otherwise indicated. Exargples %t hette%oc IEil radicals
inciud8, bl eneaThaimEH o theReRRY IRTERARTE HeXaRat SR OE Wi t&ra y%cilro uranyl,
tetfahyCir%ﬁé?&ﬁ%ﬁh@@,zﬁﬁ@iﬂ)&ltﬁi@@@ﬁﬁﬁf&){'d@m&@idﬁi\ybdmrpholinyl, piperazinyl, piperidinyl,
tetrahydropyranyl, thiomorpholinyl, quinuclidinyl and imidazolinyl. 20 The term
"heterocyclyl-Cl_6allcoxy.as ysed. herein ref ' R iR ,-ﬁék@xy radical as
defined hg el ﬁ?Wﬂ%reeIPrg%dr%e Wﬁ?ﬁﬁ?ﬁ?& #%iﬁ%%gﬁiégﬁ%%g%%aaw gg?gﬁ%%%%gen replaced with
a heterocyotimdabstioeit Xhi heteddtydyI KiRCBxyprddietieiasedrrt Bt ithebeEgen atom of the
alkoxy group.  The term "N-alicyl-ureido" as used herein refers to a group RNHC(=0)NH- wherein R

is anb{ilkyllgt)g m@%g@%@(ﬁﬁ&ﬁ?ﬂlﬁé@m&@mﬂéﬁg&wﬁﬁd '@l;iz)ﬁef\dadl. ' I 'e3merin;]n:imﬁaa<am(ijallgﬂm), -
azo-bis-isobutyrylnitrile \).. atmospheres , 9-borabicycla[3.3. 3 :
tert-bilifoxFeEPESH ST, g%ﬁbﬁtﬁ ﬁgfggél’ég%%%é%y od %%%\fld’[ﬂd%ygglggg? ”%%%?z%fﬂ(gi), butyl
(Bu), Chemyaal Absirasia RagiseNoIC N O bed [CASRN) aberzddtry¢ eanyCBZ or ), carbonyl
diimidazole (CDI), 30 1,4-diazabicyclo[2.2.2]octane (DABCO), diethylaminosulfur trifluoride (DAST),

dibenzyliden Sediazahi DR hotBodiar atieytitalo4.0]- WO
A R e S W g

_ ,-23- undec-7-ene (DBU), N,Nr-dicyclohexylcarbodii '%d (DCQ),
1,2-dichlofoeint WBasE) X¥idhiSrBmis Pheresl(BEIN-didtR) 250 %&@&éﬁéeﬂ%&?ﬁn e
di-iso-propyl gﬁggpgwtgge}@(é@),,gﬂ&ig@ﬂ&ﬂéhﬂmwﬂmﬁﬂﬂ&ﬁm&&b or DIBAL-H),
di-iso-propylethylamine (DIPEA), N,N-dimethyl acetamide (DMA), 4-N,N-dimethylaminopyridine
(DMAP), N,N-di- 5. methylformamide (DMF);, { ide. rdi
R S S I R
1-(3-dimetﬁmmampmmm);s‘-mhwaéﬁb@aﬁmidém@mow&m&mfﬂh E&fretlilatetite (Et0AC),
ethanol (Eiok. elonsdhauiolnedsaabanyic ard etk estiabiy. diethyl ether (B120)
0-(7-azabenzotriazole- i-ylﬁ-N, N;N'N'-tetramethyluronium hexafluorophosphate acetic acid (HATU),
10 acetic acid (HOACc), 1-N-hydroxybenzotriazole (HOBt), high. pressure li .a tography
(HPLC), is@&éﬁgﬁg}?ﬁéﬂ)‘?‘}zﬂfﬁpﬁ H@ﬁ%&m}}%ﬁhﬂe Q[glﬂi%géio%}géﬂgﬁjo??&a%%)%gmelting point

SilaZane
(Mp), MeSERmimesyherMsy’ maBl Meatatoniiile-FeanyimdihforbRTbehreilskil (MCPBA),
mass spectrum (ms), methyl t-butyl ethes (MT - nimid Nicagbegyanhydride
(NCA)Z, gfﬁ%ﬂ%%ﬁﬁ%fggs(k%g%’rﬁe&?ﬁ@%&%ﬁgﬂﬂz% MM), Iﬁ?%gﬁ%pyrroudone (NMP),
pyridinium phidioghtemai (Eotms3dmidm.ethreradqbeey e R ASRYF (Br9 iso-propy!
(i-Pr), pougcg sguarg !R%h (psi), pyridine (pyr), room temperature (rt or RT), tert-butyldimethylsilyl
~or t-BuMe ?ﬁ%ﬁ\ﬂg triethylamine (TEA or Et3N), 2,2,6,6-tetramethylpiperidine 1-oxyl (TEMPO),
triflate or CF3S02- (TI), trifluoroagcetic acid (TFA), 1,11-bis-2.2.6 6-tetrame -2.6-dione 20
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ary b

chromatograghiy4 Thi@)rtetrahydo b anp§Fid ) tyhetivellyl cobiibas it SO B RerBiifohic acid
monohydrate (TsOH or pTsOH), 4-Me-G6H4302- S -Like 3 oxyapnlaydride
(UNCAY. C?Sen é‘ﬁti@h‘éﬁ%%{r%ag%cﬁgtu e %ﬁ&fﬁ%@%ﬁﬁé&%@%ﬁnﬂg}’(ﬁg _(Bi%i,irgécondary (sec-),
tertiary (ten-) and neo have their customary meaning when used with 25 an allcyl moiety. (Rigaudy
and Klesney, Nomenclature in Organic Chemistry, IUPAC 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 Table. These examples and preparations which follow are

provided to enable those skilled in the art to more clearly understand and to 30 practice the present
invventinn Thev choiild not be concidearad ac limitina the eccone nf the invvention birit meralvy ac heainna
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hydroxymethyl; A is NHC(=O); R’ is optionally substituted phenyl, optionally substituted
pyridinyl, benzo [blthiophen-2-y! or 4,5,6,7-tetrahydro-benzo[bjthiophen-2-yl; and R is as

defined herein above.

In another embodiment of the present invention there is provided a compound according to

5 formmla I wherein X' is N; R' is pyridin-2-y! optionauy substituted with CONR'R®, NR°R®, C;.
salkoxy, Cysheteroalkoxy, C.salkylsulfanyl or Ci salkylsulfonyl; R? is Cpaalkyl; R? is hydrogen
or Craatkyl; A is NHC(=0); R’ is optionally substituted phenyl, optionally substituted pyridinyl
benzo[bjthiophen-2-yl or 4,5,6,7 -tetrahydro-benzo[blthiophen-2-yl; and R* is as defined hercin

)

above,

10 In a seventh embodiment of the present invention there is provided a compound according to
formula T wherein X' 38 N; R! is pyrimidin-4-yl optionally substituted with CONR'R®, NR'R”,
Cysalkoxy, Cisheteroalkoxy, Cealkylsulfanyl or Cysalkylsulfonyl; R? is Cy.zalkyl; R? is
hydroxymethyl; A is NHC(=0); R’ is optionally substituted phenyl, optionally substituted
pyridinyl, benzo[bJthiophen-2-yl or 4.5,6,7-tetrahydro-benzo[bjthiophen-2-yl; and R is as

15 defined herein above.

In another embodiment of the present invention there is provided a compound according to

formula T wherein X' is N; R' is pyrimidin-4-y! optionally substituted with CONR’R®, NR*R’,

Cialkoxy, Cigheteroalkoxy, Cisalkylsulfanyl or Csalkylsulfonyl; R? is Cy.zalkyl; R*is

hydrogen or Cysalkyl; A is NHC(=0); R’ is optionally substituted phenyl, optionally substituted
20 pyridinyl, benzo[b]thiophen-2-yt or 45,6, 7-tetrahydro-benzo[b]thiophen-2-yl; and R? is as

defined herem above.

In an eighth embodiment of the present invention there is provided 2 compound according to
formula T wherein X! is N; R! is phenyl optionally substituted with CONR'R", NR'R”,
Crealkoxy, Ci.cheteroalkoxy, Cy.salkylsulfanyl or Cy.alkylsulfonyl; R? is Cyaalkyl; R? is

25 hydroxymethyl; A is NHC(=0); R’ is optionally substituted phenyl, optionally substituted
pyridinyl, benzo[blthiophen-2-yl or 4,5,6,7-tetrahydro-benzo{blthiophen-2-yl; and R*is as
defined herein above.

In a another embodiment of the present invention there is provided a compound according to
formula T wherein X' is N; R! is phenyl optionally substituted with CONR'R”, NR*R”,

30 Cialkoxy, Csheteroalkoxy, Cysalkylsulfanyl or Cyealkylsulfonyl; R2is Craalkyl; R® is
hydrogen or Cysalkyl; A is NHC(=0); R’ is optionally substituted phenyl, optionally substituted
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pyridinyl, benzo[b]thiophen-2-yl or 4,5,6,7-tetrahydro-benzo [b}thiopheﬁ~2-yl; and R* is as

defined herein above.

Tn 2 ninth embodiment of the present invention there is provided a compound according to
formula T wherein X' is N; R' is C(=0)NHR®; R® is C;salkyl; R® is hydrogen, Cysalkylor
5  Cgheteroalkyl; A 1s NHC(=0) and R?, R and R are as defined herein above.

In a tenth embodiment of the present invention there is provided a compound according to
formula T wherein X! is N: R! is C(=0)NHR®; R® is Cy salkyl; R is hydroxymethyl; A is
NHC(=0) and R* R* and R’ arc as defined herein above.

In an eleventh embodiment of the present invention there is provided a compound accordingto

10 formula I wherein X' is CH and R, R, R R, R and A are as defined herein above.

In a twelfth embodiment of the present invention there is provided a compound according to
formula T wherein X' is CH: R is pyridin-2-yl or pyrimidin-4-yl; R? is Craalkyl; R* is
hydroxymethyl; A is NHC(=0); and R* and R’ are as defined herein above.

In a thirteenth embodiment of the present invention there is provided a compound according to
15 formula ] wherein X' is CH; R is pyridin-2-yl or pyrimidin-4-yl; R* is Cysalkyl; R is

hydroxymethyl; R® is optionally substituted phenyl, optionally substituted pyridinyl, benzo-

[blthiophen-2-yl or 4,5,6,7-tetrahydro-benzo [blthiophen-2-yl; A is NHC(=0); and R*is as

defined herein above.

In a fourteenth cmbodiment of the present invention there is provided a compound according to
20 foremula 1 wherein X is CH; R” is pyridin-2-yl optionally substituted with CONR'R®, NR'R”, Cj.
calkoxy, Cjsheteroalkoxy, Cyealkylsulfanyl or Calkylsulfonyl; R® is hydroxymethyl; R’ is
optionally substituted phenyl, optionally substituted pyridinyl, benzo{b]thiophen-2-yl or 4,5,6,7-
tetrahydro-benzo[b]thiophen-2-yt; A is NHC(=O); and R is as defined herein above.

In a fifteenth embodiment of the present invention there is provided a compound according to
55 formula I wherein X! is CH; R is pyrimidin-4-yl optionally substituted with CONR'R”, NRR®,
Cysalkoxy, Cisheteroalkoxy, Ci.salkylsulfanyl or Ciealkytsulfonyl; R’ is hydroxymethyl; R’ is
optionally substituted phenyl, optionally substituted pyridinyl, benzo[b]thiophen-2-yl or 4,5,6,7-
tetrahydro-benzo[bJthiophen-2-yl; A is NHC(=0); and R” is as defined herein above.
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In a sixteenth embodiment of the present invention there is provided a compound according to
formulz T wherein X! is CH and R! is C(=0)NHR®, R® is C,alkyl, R® is hydrogen, Cr.aalkyl or
Ci¢heteroalkyl; A is NHC(=0), and R2, R’ R’ are as defined herein above.

Tn a seventeenth embodiment of the present invention there is provided a compound according to
5 formula ] wherein X is CH and R is C(=0)NHRS, R’ is C,.alkyl, R? is hydroxymethyl; A is
NHC(=0), and RZ, R* R’ are as defined herein above.

In an eighteenth embodiment of the present invention there is provided a compound according to
formula 1 wherein R® is (v) or (vi); A is absent; and R R% R} R*and X' are as defined herein

above.

10 In a pineteenth embodiment of the present invention there is provided a compound according to
formula I wherein A is CH2C(=0) and R is (1), (id), (iif) or (iv); and R', R?, R*, R*and X’ are as

defined herein above.

In a twentieth embodiment of the present invention there is provided a compound selected from
compounds I-1 to 1-46 of TABLE I or from I1-4 to 11-19, 1I-21 to I1-23, II-27 to 11-31, I1-45 to 11-
15 47 and 11-49 to T1-87 of TABLE Il

Tn another embodiment of the present invention there is provided a compound of formula I
selected from the group consisting of:
4-tert-butyl-N-(2-methyl-3-{1-methyl-5-[ 5-(morpho line-4-carbonyl)-pyridin-2-ylamino]-6-oxo-
1,6-dihydro-pyridazin-3-yl}-phenyl)-benzamide;
20 4-ters-butyl-N-(2-methyl-3-{ l-methyl-5-{5-(4-methyl-piperazine-1-carbonyl)-pyridin-2-
ylamino]-6-oxo-1 ,6~dﬁlydro—pﬁidazin—3-yi} -phenyl)-benzamide;
4-ters-butyl-N-{2-methyl-3-[ 1-methyl-6-ox0-5-(pyridin-2-ylamino)-1,6-dihydro -pyridazin-3-ylj-
phenyl}-benzamide; '
4-tert-butyl-N- {2-methyl-3-[ 1-methyl-6-0x0-3-(pyrimidin-4-ylamino)-1,6-dihydro-pyridazin-3-
25 yl]-phenyl}-benzamide;
4-(1-hydroxy-1-methyl-ethy!)-N-(2-methyl-3- { I-methyl-5-[5-(4-methyl-piperazine-1 -carbonyl)-
pyridin-2-ylamino]-6-0xo-1,6-dihydro-pyridazin-3-yl} -phenyl)-benzamide;
4-tert-butyl-piperazine-1-carboxylic acid (2-methyl-3-{ 1-methyl-3-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino}-6-ox0-1,6-dihydro-pyridazin-3-yl} -phenyl)-amide;
30 4-fert-butyl-2-methoxy-N-(2-methyl-3-{1-methyl-5-[5 -(morpholine-4-carbonyl)-pyridin-2-
ylamino]-6-oxo-1,6-dihydro-pyridazin-3-yl} -phenyl)-benzamide;
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7-tert-butyl-3-(2-methyl-3- { 1-methyl-5-[ 5-(morpho line-4-carbonyl)-pyridin-2-ylamino]-6-0xo-
1,6-dihydro-pyridazin-3-y1} -phenyl)-3H-quinazolin-4-one;
6-{6-[3-(4-tert-butyl-benzoylamino)-2-methyl-phenyl]-2-methyl-3-0x0-2,3 ~dihydro-pyridazin-4-
- ylamino }-nicotinic acid methy! ester;
5 3-tert-butoxy-azetidine-1-carboxylic acid (2-methyl-3-{1-methyl-5-[5-(morpho line-4-carbonyl)-
pyridin-2-ylamino}-6-0x0-1,6-dihydro-pyridazin-3-yi} -phenyl)-amide;
. 4-tert-butyl-N-(2-methyl-3- { I-methyl-5-[2-(4-methyl-piperazin-1 -yD)-pyrimidin-4-ylamino]-6-
oxo-1,6-dihydro-pyridazin-3-yl}-phenyl)-benzamide;
A-tert-butyl-N-{2-methyl-3-{ 1-methyl-5 -(2-methytsulfanyl-pyrimidin-4-ylamino)-6-ox0-1,6-
10 dihydro-pyridazin-3-yl]-phenyl}-benzamide
4-tert-butyl-N-{3-[5-(2-methanesulfonyl-pyrimidin-4-ylamino)-1-methyl-6-oxo- 1,6-dihydro-
© pyridazin-3-yl]-2-methyl-phenyl}-benzamide;
4—tei;t-buty1~N- {2-methyl-3-[1-methyl-5-(2-morpho lin-4-yl-pyrimidin-4-ylamino)-6-oxo-1,6-
dihydro-pyridazin-3-yl}-phenyl}-benzamide;
15 4-(1-hydroxy-1-methyl-ethyl)-N-(2-methyl-3-{1-methyl-5- [5-(morpholine-4-carbony!)-pyridin-
2-ylamino]-6-0xo0-1,6-dihydro-pyridazin-3-yl} -phenyl)-benzamide;
4-(1-hydroxy-1-methyl-ethyl)-N-(3-{1-methyl-5 -[5-{morpholine-4-carbonyl)-pyridin-2-
ylamino]-6-oxo-1,6-dihydro-pyridazin-3-yl} -phcnyl)-bcnzamide;'
4-tert-butyl-N-{3 -{5-(2~methoxy—pyﬁmidin—4—yiamino)- 1-methyl-6-0x0-1,6-dikydro-pyridazin-
20 3-yl]-2-methyl-phenyl} -benzamide;
4-tert-butyl-N-(3-{5-[2-(2-dimethylamino-ethoxy) -pyrimidin-4-ylamine]-1-methyl-6-0x0-1,6-
dihydro-pyridazin-3-yi}-2-methyl-phenyl)-benzamide;
4-tert-butyl-N-(2-methyl-3-{ 1-methyl-6-ox0-5-[2-(pyrrolidin-3 -ylmethoxy)-pyrimidin-4-
ylamino]-1,6-dihydro-pyridazin-3-yl} -phenyl)-benzamide;
25 4-tert-butyl-N-(3-{5-[2~(3-hydroxymethyl-pyrrolidin-1 -yh)-pyrimidin-4-ylamino}- 1-methyl-6-
oxo-1,6-dihydro-pyridazin-3-yl}-2-methyl-phenyl)-benzamide;
4-tert-butyl-N- {2-methyl-3-[ 1-methyl-6-0x0-5-(2-pyrrolidin-1 -yl-pyrimidin-4-ylaming)-1,6-
dihydro-pyridazin-3-yl}-phenyl} -benzamide;
4-tert-butyl-N-(3- {5-[2-(3-hydroxy-pyrrolidin-1-yl)-pyrimidin-4-ylamino}- 1-methyl-6-0x0~-1,6-
30 dihydro-pyridazin-3-yl}-2-methyl-phenyl)-benzamide;
4-tert-butyl-N- {2-methyl-3-[ 1-methyl-5-(3-methyl-ureido)-6-0xo0-1 ,6-dihydro-pyridazin-3-ylj-
phenyl}-benzamide;
4-tert-butyl-N-(2-methyl-3- { 1 -methyl-5-[4-(morpholine-4-carbonyl) -phenylamino]-6-oxo0-1,6-
dihydro-pyridazin-3-yl}-phenyl)-benzamide;
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4-tert-butyl-N-(3- { 1-methyl-5-[ 5-(morpho line-4-carbonyl)-pyridin-2-ylamino ]-6-0x0-1,6-
dihydro-pyridazin-3-yl}-phenyl)-benzamide;

4-rert—buty1-N—(3- {5-[4-(4-hydroxy-piperidine-1-carbonyl)-phenylamino]-1 -methyl-6-ox0-1,6-
dihydro-pyridazin-3-yl}-2-methyl-phenyl)-benzamide;

4-tert-butyl-N-{3-[5-(3-ethyl-ureido)-1-methyl-6-ox0-1 ,6-dihydro-pyridazin-3-yl]-2-methyl-
phenyl}-benzamide;

4-dimethylamino-N-(3-{5-[5-(4-hydroxy-piperidine-1 -carbonyl)-pyridin-2-ylamino]- I -methyl-6-
oxo-1,6-dihydro-pyridazin-3-yl}-2-methyl-phenyl)-benzamide;

N-(3-Hydroxy-4,4-dimethyl-pentyl)-2-(3-{ 1-methyl-5-{ S-(morpho line-4-carbonyl)-pyridin-2-
ylamino]-6-0xo0-1,6-dihydro-pyridazin-3-yl} -phenyl)-acetamide;

4-rert-butyl-2-hydroxy-N-(2-methy!-3- {1-methyl-5-[5 -(morpholine-4-carbonyl)-pyridin-2-
ylamino]-6-oxo-1,6-dihydro-pyridazin-3-yl}-phenyl)-benzamide;

6-{3-[2-(1,3-dihydro-isoindol-2-yl)-2-0x0-ethyl}-phenyl} -4-[5-(4-hydroxy-piperidine-1-
carbonyl)-pyridin-2-ylamino]-2-methyl-2/{-pyridazin-3-one

N-(2-tert-butoxy-ethyl)-2-(3-{1-methyl-5-[5-(morpho line-4-carbonyl)-pyridin-2-ylamino]-6-
oxo-1,6-dihydro-pyridazin-3-yl} -phenyl)-acetamide;

2-methyl-4-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino}-6-3-(2-0 xo0-2-pyrrolidin-1-yl-
ethyl)-phenyl]-2H-pyridazin-3-one;

7-tert-butyl-3-(2-methyl-3-{1-methyl-5-[5 -(morpholine-4-carbonyl)-pyridin-2-ylamino}-6-0x0-
1,6-dihydro-pyridazin-3-yl}-phenyl)-2,3-dihydro-1 H-quinazolin-4-one;

6-{3-[2-(3-isopropoxy-azetidin-1 -yD)-2-ox0-ethyl}-phenyl} -2-methyl-4-[ 5-(morpholine-4-
carbonyl)-pyridin-2-ylamino}-2H-pyridazin-3-one;

(3-{1-methy!-5-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino ]-6-0x0- 1,6-dihydro-pyridazin-3-
yl}-phenyl)-acetic acid 2-tert-butoxy-ethyl ester;

6-{3-[2-(4-tert-butyl-phenyl)-2-oxo-ethyll-phenyl } -2-methyl-4-[ 5 -(morpholine-4-carbonyl)-
pyridin-2-ylamino]-2H-pyridazin-3-one;

6~ {3-[2-(4-tert-butyl-piperazin- 1-yl)-2-oxo-cthyl}-phenyl} -2-methyl-4-[5-(morpholine-4~
carbonyl)-pyridin-2-ylamino}-2H-pyridazin-3-one;

6-{3-[2-(3-tert-butoxy-azetidin-1-y1)-2-oxo-ethyl]-phenyl}-2-methyl-4-[5 -(morpholine-4-
carbonyl)-pyridin-2-ylamino}-2H-pyridazin-3-one;

6-{3-[2-(1,3-dihydro-isoindol-2-yl)-2-oxo-ethyl}-phenyl} -2-methyl-4-{5-(morpholine-4-
carbonyl}-pyridin-2-ylamino]-2H-pyridazin-3~one;

6-{3-[2-(4-isopropyl-piperazin-1-yl)-2-oxo-ethyl]-phenyl} -2-methyl-4-[ 5-(morpholne-4-
carbonyl)-pyridin-2-ylamino]-2H-pyridazin-3-one;
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6- {3-[2-(4-tert-butyl-piperidin-1-yl)-2-oxo-ethyl}-phenyl; -2-methyl-4-[5-(morpholine-4-
carbonyl)-pyridin-2-ylamino]-2H-pyridazin-3-one;

N-(3,3-dimethyl-butyl)-2-(3-{1-methyl-5-[5-{morpho line-4-carbonyl)-pyridin-2-ylamino |-6-0xo-
i ,6-dihydro-pyridazin-3-yl} -phenyl)-acetamide;

6-{3-[2-(4-acetyl-piperazin- 1-y)-2-ox0-cthyl}-phenyl}-2-methyl-4- [5-(morpholine-4-carbonyl)-
pyridin-2-ylamino}-2H-pyridazin-3-one;

4-tert-butyl-N-{2-methyl-3-[ 1-methyl-5-(3-methyl-ureido)-6-0xo- 1,6-dihydro-pyridin-3-yl}-
phenyl}-benzamide;

4-tert-butyl-N-{3-[5-(3-ethyl-ureido)-1-methyl-6-oxo0-1 ,6-dihydro-pyridin-3-yl}-2-methyl-
phenyl}-benzamide;

4-tert-butyl-N- {3-[5-(3-isopropyl-ureido)-1-methyl-6-oxo-1 ,6-dihydro-pyridin-3-yl}-2-methyl-
phenyl} -benzamide;

4-tert-butyl-N-{2-methyl-3- {1-methyl-6-0x0-5 {3-(2,2,2-trifluoro-ethyl)-ureido]-1,6-dihydro-
pyridin-3-y1} -phenyl)-benzamide;

4-tert-butyl-N-{2-methyl-3-{1 -methyl-6-0%0-5-(3-phenyl-ureido)-1,6-dihydro-pyridin-3 -yli-
phenyl} -benzamide;

N-{3-[5-(3-benzyl-ureido)-1-methyl-6-oxo0-1,6-dihydro -pyridin-3-yl}-2-methyl-phenyl} -4-tert-
butyl-benzamide; |

benzo[blthiophene-2-carboxylic acid {2-methyl-3-[1 -methyl-5-(3-methyl-ureido)-6-oxo-1,6-
dihydro-pyridin-3-yl]-phenyl}-amide;

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

1-§5-[3-(7-tert-butyl-4-ox0-4H-quinazolin-3-yl)-2 -methyl—phenyl} -1-methyl-2-0x0-1,2-dihydro-
pyridin-3-yl}-3-methyl-urea;

4-dimethylamino-N- {2-methyl-3-{ I-methyl-5-(3 -methyl-ureido)-6-0xo-1,6-dihydro-pyridin-3-
yil-phenyl}-benzamide;,

5-fluoro-1,3-dihydro-isoindole-2-carboxylic acid {2-methyl-3-[1 -methyl-3-(3-methyl-ureido)-6-
oxo-1,6-dihydro-pyridin-3-yl}-phenyl} -amide;

6-dimethylamino-N-{2-methyl-3-[ 1-methyl-5-(3 -methyl-ureido)-6-oxo0-1,6-dihydro-pyridin-3-
vl]-phenyl}-nicotinamide;

4-tert-butyl-N-(3- {5-[3-(2-dimethylamino-ethyl)-ureido]-1 -methyl-6-0x0-1,6-dihydro-pyridin-3-
yl}-2-methyl-phenyl)-benzamide;

1,3-dihydro-isoindole-2-carboxylic acid {2-methyl-3-[ 1-methyl-35-(3-methyl-ureido)-6-oxo-1,6~
dihydro-pyridin-3-yl]-phenyl} -amide;

01
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A-terp-butyl-N-(3- {5-[3-(2-hydroxy-ethyl)-ureido }-1-methyl-6-oxo-1 ,6-dihydro-pyridin-3-yl}-2-
methyl-phenyl}-benzamide;
3,4,5,6-tetrahydro-2H-[1,2'Tbipyridinyl-3'-carboxylic acid {2-methyl-3-{1 -methyl-5-(3-methyl-
ureido)-6-0%0-1,6-dihydro-pyridin-3-yl}-phenyl} -amide;
5 6-{5-[3-(4-dimethylamino-benzoylamino)-2-methyl-phenyi]-1-methyl-2-oxo- 1,2-dihydro-
pyridin-3-ylamino } -N-(2-dimethylamino-ethyl)-nicotinamide;
4-tert-butyl-N-(3-{5-[3-(3-dimethylamino-propyl}-ureido]-1-methyl-6-oxo-1 ,6-dihydro-pyridin-
3-y1}-2-methyl-phenyl)-benzamide
1-methyl-1H-indole-5-carboxylic acid {2-methyl-3-[1 ~methyl-3-(3-methyl-ureido)-6-oxo-1,6-
10 dihydro-pyridin-3-yl]-phenyl}-amide |
4-tert-butyl-N-{3-[1-methyl-5-(3-methyl-ureido)-6-0x0-1 ,6-dihydro-pyridin-3-y1]-phenyl}-
benzamide;
4-(1-hydroxy-1-methyl-cthyl)-N- {2-methyl-3-{1 -methyl-5-(3-methyl-ureido}-6-ox0-1,6-dihydro-
pyridin-3-y1]-phenyl}-benzamide;
15 1-(5-{3-[2-(3-tert-butoxy-azetidin-1-yl)-2-oxo-cthyl]-phenyl}-1 -methyl-2-ox0-1,2-dihydro-
pyridin-3-yl)-3-methyl-urea; ' '
1-(5-{3-[2-(3-isopropoxy-azetidin-1-yl)-2-0xo-ethyl]-phenyl}-1 -methyl-2-ox0-1,2-dihydro-
pyridin-3-yl)-3-methyl-urca;
1-(5-{3-[2(35,6-dichloro-1,3-dibydro-isoindol-2-yl)-2-oxo-cthyl] -phenyl}-1-methyl-2-oxo-1,2-
20 dihydro-pyridin-3-y[)-3-methyl-urea;
4-(cyano-dimethyl-methyl)-N-{2-methyl-3-[ l-methy}-5-(3 -methyl-ureido)-6-oxo0-1,6-dihydro-
pyridin-3-y1}-phenyl}-benzamide;
1-(5-{3-[2-(1,3-dihydro-isoindo}-2-y1)-2-oxo-ethyl}-phenyl} -1 -methyl-2-0x0-1,2-dihydro-
pyridin-3-yl)-3-methyi-urca;
25 1+(5-{3-[2-(5-fluoro-1,3-dihydro-isomdol-2 -y1)-2-0x0-ethyl]-phenyl} - 1-methyl-2-0x0-1,2-
dihydro-pyridin-3-yl)-3-methyl-urea; and,
1-[5-(3-{2-[3-(2-hydroxy-2-methyl-propyl)-azetidin-1 -yl}-2-oxo-cthyl}-phenyl)-1-methyl-2-oxo-
1,2-dikydro-pyridin-3-yl}-3-methyl-urea.

In a twenty-first embodiment of the present invention there is provided a method for treating an
30  inflammatory and/or aitoimmune condition comprising administering to a patient in need thereof
a compound according of formula I wherein R', R, R, R? R®, X' and A are as defined herein

above.
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In a twenty-second embodiment of the present invention there is provided a method for treating
rheumnatoid arthritis comprising administering to a patient in need thereof a compound according

to formula I wherein R', R% R, R'R’, ' and A are as defined herein above.

In a twenty-third embodiment of the present invention there is provided a method of inhibiting
B-cell proliferation comprising administering to a patient in need thereof a compound according

to formula I wherein R!, R?, R R R’, X} and A are as defined herein above.

In a twenty-fourth embodiment of the present invention there is provided a method for inhibiting
Btk activity comprising administering to a patient in need thereof a compound according to
formula I wherein R!, R%, R, RY, R*, X! and A are as defined herein above wherein the
compound exhibits an ICso of 1 micromolar or less in an ix vitro biochemical assay of Btk

activity.

" In a twenty-fifth embodiment of the present invention there is provided a method for inhibiting

Btk activity comprising administering to a patient in need thereof a compound according to
formula T wherein R, R%L R R, R®, X! and A are as defined herein above wherein the
compound exhibits an ICsp of 100 nanomolar or less in an in vitro biochemical assay of Btk

activity.

In a twenty-sixth embodiment of the present invention there is provided a method for inhibiting
Btk activity comprising co-administering to a patient in need thereof a compound according to
formula T wherein R, R?, R* RY, R®, X' and A are as defined herein above and a therapeutically

effective amount of another anti-inflammatory compound.

In a twenty-seventh embodiment of the present invention there is provided a method for treating
an inflammatory condition, e.g. rheumatoid arthritis, comprising co-administering to a patient in
need thereof a therapeutically effective amount of an anti-inflanmatory compound along with a
compound according to formula I wherein R’ R Rz, R>, RY, R’, X! and A are as defined herein

above.

Tn a twenty-eighth embodiment of the present invention there is provided a pharmaceutical
composition comprising a compound according to formula 1 wherein R, R%, RE RY, R®, X! and
A are as defined herein above admixed with at least one pharmaceutically acceptable carrier,

excipient or diluent.
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The term “acyl” as used herein denotes a group of formula -C(=0)R wherein R is hydrogen or
lower alkyl as defined herein. The term "alkylcarbonyl" as used herein denotes a group of
formula C(=0)R wherein R is alkyl as defined herein. The term Cisacyl refers to a
group -C(=0)R wherein R is hydrogen or Cisalkyl. The term "arylcarbonyl” as used herein
5 means a group of formula C(=O)R wherein R is an aryl group; the term "benzoyl" as used herein

an "arylcarbonyl" group wherein R is phenyl.

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. "Cy-jealkyl” as used

10  herein refers to an alkyl composed of 1 to 10 carbons. Examples of alkyl groups include, but are
not limited to, methyi,..ethyi, propyl, i-propyl, n-butyl, i-butyl, +-butyl or pentyl, isopentyl,
neopentyl, hexyl, heptyl, and octyl.

When the term “alkyl” is used as a suffix following another term, as in “phemnylalkyl,” or
“hydroxyalkyl,” this is intended to refer to an alkyl group, as defined above, being substituted

15 with one to two substituents selected from the other specifically-named group. Thus, e.g.,
“phenylalkyl” denotes the radical R‘R";,' wherein R' is a phenyl radical, and R" 1s 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 radicais include, but are not
limited to, ben%yl, phenylethyl, 3-phenylpropyl. The terms “arylalkyl” or "aralkyl" are

20 interpreted similarly except R' is an aryl radical. The terms "(het)arylalkyl" or "(het)aralkyl" are

interpreted similarty except R’ is optionally an aryl or a heteroaryl radical.

The term “haloalkyl” as used herein denotes an unbranched or branched chain alkyl group as
defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a halogen. Examples
are 1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl, difluoromethyl,

25 trifluoromethyl, trichloromethyl, tribromomethyl, triiodomethyl, 1-fluoroethyl, 1-chloroethyl, 1-
bromoethyl, 1-iodoethyl, 2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2,2-di-
chloroethyl, 3-bromopropy! or 2,2,2-trifluoroethyl. -

The term "alkylene" as used herein denotes a divalent saturated linear hydrocarbon radical of 1
to 10 carbon atoms (e.g., (CHz)p)or a branched saturated divalent hydrocarbon radical of 2 to 10
30 carbon atoms (e.g., -CHMe- or -CH>CH(i-Pr)CH;-), unless otherwise indicated. Except in the

case of methylene, the open valences of an alkylene group are not aftached to the same atom.
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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 above
such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, t-butyloxy, pent-

5 yloxy, hexyloxy, including their isomers. "Lower alkoxy" as used herein denotes an ~O-alkyl
group wherein alkyl is "lower alkyl" as previously defined. "Ci-joalkoxy” as used herein refers to

an-O-alkyl wherein alkyl is Cijealkyl.

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

10  attachment point of the alkoxyalkyl moiety will be on the alkylene radical. Cjealkoxyalkyl
denotes a group wherein the alkyl portion is comprised of 1-6 carbon atoms exclusive of carbon
atoms in the alkoxy portion of the group. Craalkoxy-Crealkyl depotes 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, ethoxypropyl,

15 propyloxypropyl, methoxybutyl, ethoxybutyl, propyloxybutyl, butyloxybutyl, t-butyloxybutyl,
methoxypentyl, ethoxypentyl, propyloxypentyl including their isomers.

The term "heteroalkoxy” as used herein means an -O-(heteroalkyl) group wherein heteroalkyl is
as defined herein, “C;-j¢heteroalkoxy" as used herein refers to an -0-(Cy-joheteroalkyl) wherein
C;-joheteroalkyl is as defined herein. Representative examples include, but are not limited to, 2-

20 dimethylaminoethoxy and 3-sulfonamido-1-propoxy.

The term "hetercalkyl" as used herein refers to an alkyl radical as defined herein wherein one,
two or three hydrogen atoms have been replaced with a substituent independently selected from
the group consisting of -OR?, -NRR, and -S(O)nRd (where n is an integer from 0 to 2), with the
understanding that the point of attachment of thé heteroalkyl radical is through a carbon atom,

75 and wherein R? is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; RP and R® are
independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and when n is
0, R% is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and whenn is I or 2, RY is alkyl,
cycloalkyl, cycloalkylalkyl, amino, alkylamino, dialkylamino or phenyl. Representative
examples include, but are not limited to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxy-1-

30  hydroxymethylethyl, 2,3-dihydroxypropyl, 1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-di-
hydroxybutyl, 2-hydro xy-1-methylpropyl, 2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
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aminosuifonylmethyl, aminosulfonylethyl, aminosulfonylpropyl, methylaminosulfonylmethyl,

methylaminosulfonylethyl, methylaminosulfonylpropyl, and the like.

The term “cyanoalky!” as used herein refers to an alkyl radical as defined herein wherein one

hydrogen atom has been replaced with a cyano substituent.

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 term "alkylthio" or “alkylsulfanyl” refers to an -S-alkyl group, wherein alkyl is as defined
above such as methylthio, ethylthio, n-propylthio, i-propylthio, n-butylthio, hexylthio, including
their isomers. "Lower alkylthio” as used herein denotes an alkylthio group with a "lower alkyl"
group as previously defined. "Ci-joalkylthio" as used herein refers to an-S-alkyl wherein alkyl is
Crio. “Phenylthio™ is an “arylthio” moiety wherein aryl is phenyl.

The terms "alkylcarbonylamino” and "arylcarbonylamino”as used herein refer to a group of
formula -NC(=0)R wherein R is alkyl or aryl respectively and alky! and ary} are as defined

herein.

The terms “alkylsulfinyl” and “arylsulfiny]” as used herein refer to a group of formula --S(=0)R
wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein.

The terms "alkylsulfonyl" and "arylsulfonyl" as used herein refer to a group of formula -
-S(=0)2R wherein R is alky! or aryl respectively and alkyl and aryl are as defined herein, The
term “heteroalkylsulfony!” as used herein denotes a group of formula -S(=0),R wherem R is

“heteroalkyl” as defined herein.

The terms "alkylsulfonylamino" and "arylsulfonylamino"as used herein refer to a group of

formula -NR'S(=0),R wherein R is alky] or aryl respectively, R’ is hydrogen or C,.salkyl, and

- alkyl and aryl are as defined herein.

The term “cycloalkyl” as used herein refers to a saturated carbocyclic ring containing 3 to §
carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyl or cyclooctyl,
"Cygeycloalkyl" as used herein refers to a cycloalkyl composed of 3 to 7 carbons in the

carbocyelic ring.
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The term carboxy-alkyl as used herein refers to an alkyl moiety wherein one hydrogen atom has
been replaced with & carboxyl with the understanding that the point of attachment of the

heteroalkyl radical is through a carbon atom. The term carboxyl refers to a —CO,H moiety.
The term "halogen” or "halo" as used herein means fluorine, chlorine, bromine, or iodine.

The terms azetidine, pyrrolidine, piperidine and azepine refer to a four, five, six and seven
membered saturated ring containing one nitrogen atom in the ring. The “1”-position refers to the

nitrogen atom.

The terms benzo[b]thiophen-2-y1, 4,5,6,7-tetrahydro-benzo [blthiophen-2-yl, thiophenyl 2,3-
dihydro-1H-isoindolin-2-yl, 1123 4" 5" 6"-hexahydro-[2,4'Tbipyridin-5-yl, and 6,7-dihydro-3H-
pyrrolo[3,4-b]pyridine refer to moieties (i) to (vi) resp ectively.
N
Coy- (- O Co- U a2
(1) (i) (il (iv) O (vi}

The terms * 1,4,5,6-tetrahydro-pyrimidin-2-ylamine" and "4,5-dihydro-1H-imidazol-2-ylamine"

refer to the moisties (vif) and (viii) respectively.

A A
u M) N\ (il
The term "heteroaryl” or "heteroaromatic” as used herein means a monocyclic or bicyclic radical

of 5 to 12 ring atoms havmg at least one aromatic ring containing four to eight atoms per ring,

incorporating one or more N, O, or S heteroatoms, the remaining ring 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 having 5 to 6 ring atoms and 1 to 3 heteroatoms include, but is not limited
to, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolinyl, thiadiazolyl and oxadiaxolnyl which can optionally be
substituted with one or more, preferably one or two substituents selected from hydroxy, cyano,
alkyl, alkoxy, thio, lower haloalkoxy, alkylthio, halo, haloalkyl, alkylsulfinyl, alkylsulfonyl,

halogen, amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, and dialkylaminoalkyl,
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nitro, alkoxycarbonyl and carbamoyl, alkylcarbamoyl, dialkylcarbamoyl, arylcarbamoyl,
alkylcarbonylamino and arylcarbonylamino. Examples of bicyclic moieties include, but are not
limited to, quinolinyl, isoquinolinyl, benzofuryl, benzothiophenyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl and benzisothiazolyl. Bicyclic moietics can be optionally substituted on either

5 ring; however the point of attachment is on a ring containing a heteroatom.

The term (hetero)aryl as used herein refers to an arylor a heteroaryl moiety as each is defined

herein,

The term "heterocyclyl" or "heterocycle” as used herein denotes a monovalent saturated cyclic
radical, consisting of one or more rings, preferably one to two rings, of three to eight atoms per

10 ring, incorporating one or more ring heteroatoms (chosen from N, O or S(Q)c2), and which can -
optionally be independently substituted with one or more, preferably one or two substituents
selected from hydroxy, oxo, cyano, lower alkyl, lower alkoxy, lower haloalkoxy, alkylthio, halo,
haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, alkylsulfonyl, arylsulfonyl,
alkylaminosulfonyl, arylaminosulfonyl, alkyisulfonylamino, arylsulfonylamino,

15  alkylaminocarbonyl, arylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino, unless
otherwise indicated. Examples of heterocyclic radicals include, but are not limited to, azetldmyl
pyrrolidinyl, hexahydroazepinyl, oxetanyl, tetrahydrofuranyl, tetrahyydrothiophenyl, oxazolidinyl,
thiazolidinyl, isoxazolidinyl, morpholinyl, piperazinyl, piper'idinyl, tetrahydropyranyl,
thiomorpholinyl, quinuclidinyl and imidazolinyl.

20  The term “heterocyelyl-Cigalkoxy™ as used herein refers to the radical R'R"-, wherein R' is an
alkoxy radical as defined herein, wherein one, two of the hydrogen atoms attached to a carbon
has been replaced with a heterocyclic substituent and heterocyclyl-Cr.salkoxy moiety is attached

at the oxygen atom of the alkoxy group.

The term "N-alkyl-ureido” as used herein refers to a group RNHC(=0)NH- wherein R is an alkyl
25 group as defined herein.

Commonly used abbreviations include: acetyl (Ac), azo-bis-isobutyryinitrile (AIBN), atmo-
spheres (Atm), 9-borabicyclo[3.3.1]nonane (3-BBN or BBN), tert-butoxycarbonyl (Boc), di-ter-
butyl pyrocarbonate or boc anhydride (BOC;0), benzyl (Bn), buty! (Bu), Chemical Abstracts
Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), carbony! diimidazo le (CDI),

30 1,4-diazabicyclo[2.2.2]octane (DABCO), diethylaminosulfur trifluoride (DAST), di-
benzylideneacetone (dba), 1,5-diazabicyclo]4.3.0non-5-ene (DBN), 1,8-diazabicyclo[5.4.0]-
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undec-7-ene (DBU), N,N'-dicyclohexylcarbodiimide (DCC), 1,2-dichlorogthane (DCE), di-
chloromethane (DCM), diethyl azodicarboxylate (DEAD), di-iso-propylazodicarboxylate
(DIAD), di-iso-butylaluminumhydride (DIBAL or DIBAL-H), di-iso-propylethylamine (DIPEA),
N, N-dimethy! acetamide (DMA), 4-N,N-dimethylaminopyridine (DMAP), N.N-di-

5 methylformamide (DMF), dimethyl sulfoxide (DMSO), 1 1'—bis—(diphenylphosphino)etbane
(dppe), 1,1-bis-(diphenylphosphino)ferrocene (dpph), 1-(3-dimethylaminopropyl)-3- ethyi-
carbodiimide hydrochloride (EDCI), ethyl (Ef), ethyl acetate (EtOAC), ethano! (EtOH), 2-
ethoxy-2H-quinoline-1-carboxylic acid ethyl ester (EEDQ), diethyl ether (Et,0), O-(7-aza-
benzotriazdle-lnyl)-N, N,N’N’-tetramethyluronium hexafluorophosphate acetic acid (HATU),

10 acetic acid (HOAc), 1-N-hydroxybenzotriazole (HOBY), high pressure liquid chromatography
(HPLC), iso-propanol (IPA), lithium hexamethyl disilazane (LIHMDS), methanol (MeOH),
melting point (mp), MeSO,- (mesy! or Ms), , methyl (Me), acetonitrile (MeCN), m-chloroper-
benzoic acid (MCPBA), mass spectrum (ms), methy! t-butyl ether (MTBE), N-bromo-
succinimide (NBS), N-carboxyanhydride (NCA), N-chlorosuccinimide (NCS), N-methyi-

15 morpholine (NMM), N-methylpyrrolidone (NMP), pyridinium chlorochromate (PCC), pyri-
dinjum dichromate (PDC), pheny! (Ph), propyl (Pr), iso-propyl (i-Pr), pounds per square inch
(psi), pyridine (pyr), room temperature (1t or RT), tert-butyldimethylsily! or #-BuMe,S1
(TBDMS), triethylamine (TEA or Et:N), 2,2 6,6-tetramethylpiperidine 1-oxyl (TEMPO), triflate
or CF:80;- (T, trifluoroacetic acid (TFA), 1,1'-bis-2,2,6,6-tetramethylheptane-2,6-dione

20 (TMHD), O-benzotriazol-1-yl-N N, N',N'-tetramethyluronium tetrafluoroborate (TBTU), thin
layer chromatography (TLC), tetrahydrofuran (THF), trimethylsilyl or Me;Si (TMS), p-
toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-CgHaSO;- or tosyl (T's), N-urcthane-
N-carboxyanhydride (UNCA),. Conventional nomenclature including the prefixes normal (n),
iso (i-), secondary (sec-), tertiary (tert-) and neo have their customary meaning when used with

25  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 Table. These examples and preparations

which follow are provided to enable those skilled in the art to more clearty understand and to
30 practice the present invention. They should not be considered as hmltmg the scope of the

invention, but merely as being illustrative and representative thereof.

In general, the nomenclature used in this Application is based on AUTONOMTM v.4.0,a

Beilstein Institute computerized system for the generation of TUPAC systematic nomenclature.
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2.

If there is a discrepancy between a depicted structure and a name given that structyre, 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, ¢.g., bold or dashed lines, the structure

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

5 TABLE I: examples of pyridazinone compounds according to formula I wherein X'is N.

Cpd. # Structure mw . ms mp (I:fﬁ;
I-1 580 | ss1 | oo | <001
12 593 | 594 1}56%‘%' 0.014
I3 467 | 468 | S 0,094
14 468 | 469 | 200 | 0208
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-5 595 | 596 | oo | 0.122
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16 588 | 589 | jeog | 155
156.5-
1-7 610 | 611 | T | 0.272
| 188.5-
1-8 605 | 606 | Lo | 0116
lQN CMe,
|
1.9 | MeOC 525 | 526 0.16
171.0-
I-10 575 | 576 | Lo | 0.228
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s
C(OH)Me,
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I-21 537 | 538 11%35% 0.354
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1-45 476 ¢ 471
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1. Bruton’s Tyrosine Kinase Assay (Example 34)

TABLE II: examples of pyridinone compounds according to formula I wherein X' is CH.
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1. Bruton’s Tyrosine Kinase Assay (Example 34)

Compounds of the present invention that are 2-amino(hetero)aryl-4-aryl-pyridazimone (TABLE Iy
derivatives are prepared utilizing a two step sequence starting from a 4,6-dihalo-2-alkyl-2H-
pyridazin-3-one, e.g., A-1b. Displacement of the 2-halo moiety with a heterocyclic amine results
in the introduction of the (hetero)aryl amine into the 6-position. The heterocyclic amine is
optionally substituted with other groups within the scope of the invention or with a moiety which
can be converted into desired substituents. Thus in SCHEME A the pyrimidine is 2-
methylsulfanyl-pyrimidin-4-ylamine (A-5) The methylsulfanyl moiety can be oxidized to the
corresponding sulfone which is easily displaced by nucleophﬂes in a subsequent step. The 4-
substitued phenyl moiety is introduced by a Suzuki type coupling of a 4-halo-pyridazinone and a
boronic acid derivative such as 4-(1,1-dimethylethyl}-N-{2-methyl-3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]-benzamide (A-6, CASRN 910235-65-3) which affords A-3a. One
skilled in the art will appreciate that a wide variety of boronic acids are available including
4,4,5,5-tetramethyl-2-(3-nitro-phenyl)-[ 1,3,2 ]dioxaborolane (CASRN 68716-48-3) or 4,4,5,5-
tetramethyl-2-(2-methyl-3-nitro-phenyl)-[1,3,2}dioxaborolane (C-1, CASRN 910235-64-2)
which can undergo reduction of the nitro group and functionalization of the resulting amine to
produce amides, ureas and sulfonamides. Other useful boronic acid derivatives which are
described in the examples which follow. Elaboration of the pheny! substituents can occur either
prior to or after the Suzuki coupling. Thus, ¢.g., the Suzuki condensation can be carried out with
2-methyl-3-(4,4,3,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenylamine (14a, CASRN 882678-
96-8) or 3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl}-phenylamine (14b) which can be
acylated after the palladium-catalyzed coupling step (example 5). Coupling of [3-(4,4,5,5-
tetramethyl-[ 1,3,2}dioxaborolan-2-yl)-phenyl}-acetic acid (CASRN 797755-05-6 allows
introduction of the amine moiety after the Suzuki condensation (example 8). Compounds of the
present invention with a 3H-quinazolin-4-one moiety (e.g., I-8) were prepared from 38 which is
prepared by sequential condensation of 4-tert-butyl-anthranilic acid with trimethylorthoformate

and 14a to afford 38 which is utilized in the Suzuki coupling. Compounds with a 2,3-dihydro-
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1H-quinazolin-4-one moiety (e.g., I-34) are prepared by reduction of the correspondmg 3H-

quinazolin-4-one,

SCHEME A
N M
i A?IR A5 T X M A Ty N. ~Me
O 2 O
o step 2 ‘14 ' 2> step 3 \r
Cl SMe Ci R Meo
A-3a: R'= SMe
step 4 Lo "4 3p: R = 5O, Me '‘Bu
Me Me
Me", ('Me
0, .0
B
X"
L
H
'Bu
A-6

The Suzuki reaction (Miyama and Suzuki, Chem Rev. 1995 95:2457-2483; Suzuki, J.
Organomet. Chem. 1999 576:147-168) is a palladium-catalyzed coupling of a boronic acid with
an aryl or vinyl halide or triflate. The reaction is postulated to proceed by an oxidative-addition
mechanism. Pd(IT) compounds used as catalysts are believed to be reduced to the catalytically
active Pd(0) species in situ. Typical catalysts bis-(#ri-o-tolylphosphine)-palladium(II) chloride,
(dba)3Pd2(0)/tris-o-tolylphosphine, (dba):Pda(0)/tris-(2-furyl)phosphine, (dba):Pd»(0)/2,2'-bis-
(diphenylphosphino)-1,1'-binaphthyl, Pd(0)(PPhs)s, Pd(0)Cly(dppf) or PA(I)(OAc), /1,3-bis-

(triphenylphosphino)-propane. The reaction is often carried out in the presence of a base such as

“sodium-tert-butoxide, bis-(trimethylsilyl)-lithium amide, K,COs, Cs,COs or TEA. The reaction

can be carried out in a variety of organic solvents including toluene, THF, dioxane, DCE, DMF,
DMSO and MeCN, aqueous solvents and under biphasic conditions. Reactions are typically run
from about RT to about 150°C. Additives such as CsF, KF, TIOH, NaOEt and KOH frequently
accelerate the coupling. Although there are numerous components in the Suzuki reaction
including the palladium source, the ligand, additive solvent, temperature, etc., numerous
protocols have been identified. Recently useful general conditions have been disclosed. Littke
et al. I. Am. Chem. Soc. 2000 122:4020-4028 disclose conditions for Suzuki cross-coupling with
arylboronic acids in high yield at RT utilizing Pdy(dba)a/P(tert-bu): and conditions for cross-
coupling of aryl- and vinyl triflates utilizing Pd(OAc)/P(CsHir)s at RT. Wolf et al. (J. Am.
Chem. Soc. 1999 121:9550-9561) disclose efficient condition for Suzuki cross-coupling utilizing
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Pd(QAc)y/o-(di-tert-butylphosphino)bipheny! or o-(dicyclohexylyphosphino)biphenyl. One
skilled in the art will be able to identify a satisfactory protocol without undue experimentation.
Oxidation of a thiol to a sulfone is typically facile. Sulfur oxidations are commonly carried out
with aqueous solution of hydrogen peroxide, NalOq, tert-butylhypochlorite, acyl nitrites, sodmum
perborate potassium hydrogen persulfate and peracids such as peracetic acid and meta-
chloroperbenzoic acid. Exposure to two or more equivalents of oxidant results in oxidation to

the sulfone. Displacement of the sulfone with oxygen and nitrogen nucieophiles yielded

compounds as described in examples 1 and 2.

SCHEME B

1-1 (NRIR? = morpholine)

Compounds of the present invention wherein the pyridazinone is substituted with a 6-amino-
nicotinamide moiety arc prepared by contacting A-1 with a 6-amino-nicotinamide derivative in
which the amide can be a primary, secondary or tertiary amide which can be prepared by

condensation of 6-amino-nicotinic acid with a suitable amine. (SCHEME B)

The amides are prepared by forming an activated carboxylic acid, such as an acid chloride or a
symmetrical or mixed acid anhydride, and reacting the activated derivative with the appropriate
amine in a solvent such as DMF, DCM, THF, with or without water as a co-solvent at
temperatures between 0° and 60°C generally in the presence of a base such as Na,CO1, NaHCO;3,
K,COs, DIPEA, TEA or pyridine and the like to afford an amide. Carboxylic acids are
converted into their acid chlorides using standard reagents well known to someone skilled in the

art, such as thionyl chloride, oxalyl chloride, phosphoryl chloride and the like. Those reagents
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can be used in the presence of a base such as DIPEA, TEA or pyridine in an inert solvent such as
DCM or DMF.

Alternatively a carboxylic acid can be converted in sifu into an activated acid by different
coupling procedures known to those skilled in the art. These activated acids were reacted directly
with the amines to afford amides. Said activation with those peptide coupling procedures can
involve the use of an activating agent like EDCI, DCC, HOBt, BOP, PyBrOP, HATU or
Mukaiyama's reagent (2-fluoro- 1-methylpyridinium p-toluenesulphonate) and the like with or
without a base such as NMM, TEA or DIPEA in an inert solvent such as DMF or DCM at
temperatures between 0° and 60°C. The reaction may alternatively be carried out in the presence
of HATU or 1-hydroxy-7-azabenzotriazole (HOAt) and TEA or DIPEA in DMF, DCM or THF.
Acylation of amines (March, supra pp.417-425; Benz, Synthesis of Amides and Related
Compounds in Comprehensive Organic Synthesis, Winterfeldt, ed., vol. 6, Pergamon Press,
Oxford 1991 pp. 381-411) has been reviewed.

The boronic acid derivatives utilized in the coupling step also contain amide linkages (see e.g.,

SCHEME D) and these can be introduced by utilizing similar methodology. One skilled in the

art will appreciate that the choice of coupling reagent is a matter of convenience.

SCHEME C

N A6
| —— —
N
step 1
Cl
C-1

R’ = 4-tert-butylphenyl C-3a: X =(l
R =C, alky] sten 3 Lo ¢ 3p: X = NBR

Compounds of the present invention substituted at the 3-position by an N-alkyl-ureido moiety
are accessible from 4-amino-6-chloro-2-methyl-2H-pyridazin-3-one (CASRN 3366-87-8).
Suzuki coupling of A-6, or alternate dioxaborolanes, and C-1 affords C-2 which is converted to a
urea C-3 by sequential treatment with phosgene and an amine or by direct condensation with an
isocyanate. Alternatively the amino group of 42b can be converted to a urea prior to the Suzuki

coupling step.
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Compounds according to formula I wherein X is CH (TABLE 11} are prepared analogously from
i-alkyl-3-amino-5-bromo-1H-pyridin-2-one (CASRN 910543-72-5) wherein R'-NH- is a urea or
from 1-alkyl-3,5-dibromo-1H-pyridin-2-one wherein R!'-NH- is a (hetero)aryl-amine.

Compounds of the present invention with a hydroxy methyl substitutent were prepared by
condensation of a boronic acid derivative substituted by a tert-butyl-dimethyl-silanyloxymethyl)
moiety and an appropriately substituted pyridone or pyridazinone D-4. While the present
examples utilize the TBDMS protecting group one skilled in the art will appreciate that other
alcohol protecting groups could be substituted for the TBDMS group. Suzuki-coupling of 2-
(tert-butyl-dimethyl-silanyloxymethyl)-3-(4.4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl}-
phenyi.amine or 2-[2-(tert-butyl-dimethyl-silanyloxymethyl)-3-nitro-phenyl}-4,4,5,5-tetramethyl-

[1,3,2]dioxaborolane permit incorporation of the amide side chain at a later stage in the synthesis.
SCHEME D

R = optionally substituted heteroaryl, phenyl, alkylcarbamoyl or heteroalkylcarbamoyl
Ar = optonally substituted aryl or heteroaryl

The pyrimidine and pyridine derivatives described herein are kinase inhibitors, in particular Btk
inhibitors. These inhibitors can be useful for treating one or more diseases responsive to kinase
inhibition, including diseases responsive to Btk inhibition and/or inhibition of B-cell
proliferation, in mammals, Without wishing to be bound to any particular theory, 1t 1s believed
that the interaction of the compounds of the invention with Btk results in the inhibition of Btk
activity and thus in the pharmaceutical utility of these compounds. Accordingly, the invention
includes a method of treating a mammal, for instance a human, having a disease responsive to
inhibition of Btk activity, and/or 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, e.g. by assaying blood

concentration of the compound, or theoretically, by calculating bioavailability. Other kinases that
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may be affected in addition to Btk include, but are not limited to, other tyrosine kinases and
serine/threonine kinases. Example 24 describes an enzyme inhibition assay to measure
inhibition of Btk activity by compounds of the present invention. Example 25 describes a

functional assay to measure inhibition of Ca2+ influx mediated by Btk kinase.

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 discases, including multiple cancers, autoimmune and/or
inflammatory diseases, and acute inflammatory reactions. The 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 in-
flammatory disease, or an acute inflammatory reaction responsive to inhibition of Btk activity

and/or B-cell proliferation.

Autoimmune and/or inflammatory diseases that can be affected using compounds and composi-
tions according to the invention include, but are not limited to: psoriasis, allergy, Crohn's disease,
irritable bowel syndrome, Sjogren's discase, tissue graft rejection, and hyperacute rejection of
transplanted organs, asthma, systemic lupus erythematosus (and associated glomerulonephritis),
dermatomyositis, multiple sclerosis, scleroderma, vasculitis (ANCA-associated and other
vasculitides), autoimmune hemolytic and thrombocytopenic states, Goodpasture's syndrome (and
associated glomerulonephritis and pulmonary hemorrhage), atherosclerosis, rheumatoid arthritis,
chronic 1diopathic thrombocytopenic purpura (ITP), Addison's disease, Parkinson's disease,

Alzheimer's discase, diabetes, septic shock, and myasthenia gravis,

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, tumor necrosis factor (TNF) receptor antagonists,

immunosuppressants and methotrexate.

Examples of NSAIDs include, but are not limited to, ibuprofen, flurbiprofen, naproxen and
naproxen sodium, diclofenac, combinations of diclofenac sodiom and misoprostol, sulindac,
oxaprozin, diflunisal, piroxicam, indomethacin, etodolac, fenoprofen calcium, ketoprofen,

sodium nabumetone, sulfasalazine, tolmetin sodium, and hydroxychloroquine. Examples of



0 563 564 0.076 11-70-..... NEt2ZHNOe N .." CH20H 0 569 57020 3.-204.0<001" 11-71 24,3
QLOHNOeCH20H 0 Me Me 609 610 <0.01 11-72 14.

WO 2009/053269 PCT/EP2008/063758
-55.
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 but are not
limited to acetylsalicylic acid or aspirin, sodium salicylate, and choline and magnesium

5 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.

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

10 thiomalate or auranofin.

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

dehydrogenase inhibitor, such as leflunomide.

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

antibody.

Still other embodiments of the invention pertain to combinations in which at least one active
agent is an immunosuppressant compound such as an immunosuppressant compound chosen
20 from methotrexate, leflunomide, cyclosporine, tacrolimus, 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 (including Hodgkin's
and non-Hodgkin's lymphoma), hairy cell lymphoma, muitiple myeloma, chronic and acute

25 myelogenous leukemia and chronic and acute lymphocytic ieukemia.

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
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upstream anti-apoptotic regulatory mechanism involving BTK and/or its substrates (Vassilev e
al., J. 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

5  apoptosis. Examples of other chemotherapeutic drugs that can be used in combination with
chemosensitizing BTK inhibitors include topoisomerase I inhibitors (camptothecin or topotecan),
topoisomerase I1 inhibitors (e.g. daunomycin and etoposide), alkylating agents (¢.g.
cyclophosphamide, melphalan and BCNUY), tubulin directed agents (¢.g. taxol and vinblastine),
and biological agents (c.g. antibodies such as anti CD20 antibody, IDEC 8, immunotoxins, and

10 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 myclogenous leukemia. Btk is constitutively phosphorylated by the ber-abl
kinase which initiates downstream survival signals which circumvents apoptosis in ber-abl cells.

15 (Feldhahn er af. J. Exp. Med. 2005 201(11):1837-1852).

The compounds of the present invention may be formulated in a wide variety of oral admini-
stration dosage forms and carriers. Oral administration can be in the form of tablets, 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 ad-

20 ministration including continnous (intravenous drip) topical parenteral, intramuscular, intra-
venous, subcutaneous, transdermal (which may include a penetration enhancerment 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

25  active ingredient.

A compound or compounds of the present invention, as well as their pharmaceutically 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 ingredients in conventional proportions,
30  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
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solids, such as tablets or filled capsules, semisolids, powders, sustained release formulations, or
liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the
form of 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 skilled in the art will
appreciate that an active ingredient can exist in different preparatidns 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 pharma-
ceutical composition, generally safe, non-toxic and neither biologically nor 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.

“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 a
desirable pharmacokinetic property on the active ingredient which were absent in the non-salt
form, and may even positively affect the pharmacodynamics of the active ingredient with respect
to its therapeutic activity in the body. The phrase “pharmaceutically acceptable salt” of a
compound means a salt that is pharmaceutically acceptable and that possesses the desired
pharmacological activity of the parent compound. Such salts include: (1) acid addition salts,
formed with inorganic 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, 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-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-cthane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,

camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic acid,
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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 1s
replaced by a metal ion, e.g., an alkali metal jon, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic base such as ethanolamine, diethano lamine, triethanolamine,

tromethamine, N-methylglucamine, and the like.

Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispersible granuies. A solid carrier may be one or more substances which may also 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 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,

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 to liquid form preparations shortly before use.
Emulsions may be prepared in solutions, e.g., in aqueous propylene glycol so futions or may
contain emulsifying agents such as lecithin, sorbitan monooleate, or acacia. Aqueous 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 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 administration (e.g.,
by injection, e.g. bolus injection or continuous infusion) and may be presented in 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
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oily or agueous vehicles, e.g. solutions in aqueous polyethylene glycol. Examples of otly or
nonaqueous carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and 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.

The compounds of the present invention may be formulated for topical administration to the
epidermis as ointments, creams ot lotions, or as a transdermal patch. Ointments and creams may,
e.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, dispersing agents, suspending
agents, thickening agents, or coloring agents. Formulations suitable for topical admmistration in
the mouth include fozenges comprising active agents in a flavored base, usually sucrose and
acacia or tragacanth; pastilles comprising the active ingredient in an inert base such as gelatin
and glycerin or sucrose and acacia; and mouthwashes comprising the active ingredient in a

suitable liquid carrier.

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 stitring. The molten homogeneous

mixture is then poured into convenient sized molds, allowed to cool, and to solidify.

The compounds of the present invention may be formulated for vaginal admimstration.
Pessaries, 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 administerimg an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this may

be achieved e.g. by means of a metering atomizing spray pump,
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The compounds of the present invention may be formulated for aerosol administration, parti-
cularly 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
5 provided in a pressurized pack with a suitable propellant such as a chiorofluorocarbon (CFC),
e.g., dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or carbon
dioxide or other suitable gas. The aerosol 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, e.g. a powder mix of the compound in a
10  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

15  controlled release administration of the active ingredient. For example, the compounds of the
present invention can be formulated in transdermal or subcutancous 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 solid support. The compound of

20 interest can also be combined with a penetration enhancer, e.g., Azone {(1-dodecylaza-
cycloheptan-2-one). Sustained release delivery systems are inserted subcutancously into to the
subdermal layer by surgery or injection. The subdermal implants encapsulate the compound in a

lipid soluble membrane, e.g., silicone rubber, or a biodegradabie polymer, ¢.g., polyactic acid.

Suitable formulations along with pharmaceutical carriers, diluents and expcipients are described
25 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 numerous formulations for a
particular route of administration without rendering the compositions of the present invention

unstable or compromising their therapeutic activity.

30 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 within the ordinary skill of
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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 individual
requirernents in each particular case. That dosage can vary within wide limits depending upon
nmumerous factors such as the severity of the discase to be treated, the age and general health
condition of the patient, other medicaments with which the patient is being treated, the route and
form of administration and the preferences and experience of the medical practitioner involved.
For oral administration, a daily dosage of between about 0.01 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. The daily dosage can be administered as a single dosage or in divided dosages, typically
between 1 and 5 dosages per day. Generally, treatment 1s 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 cffect for the individual patient is reached. One of ordinary skill in
treating discases described herein will be able, without undue experimentation and in reliance on
personal knowledge, experience and the disclosures of this application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given disease

and patient.

.. The pharmaceutical preparations are preferably in unit dosage forms. In such form, the pre-

paration is subdivided into unit doses containing appropriate quantities of the active component.
The unit dosage form can be a packaged preparation, the package containing 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, or it can be the appropriate

number of any of these in packaged form.

The following examples illustrate the preparation and biological evatuation 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.
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They should not be considered as limiting the scope of the invention, but merely as being

illustrative and representative thereof.

Example 1:  4-tert-Butyl-N-(2-methyl-3- {1-methy}-6-0x0-5-[2-(pyrrolidin-3-ylmethoxy)-
pyrimidin-4-ylamino]-1,6-dihydro-pyridazin-3-yB}-phenyl)-benzamide (1-19,
5 SCHEME A)
step 1 - A solution of 4,6-dichloro-2H-pyridazin-one (A-1a, 3.9 g, 23 mmol, CASRN 17285-37-
9) in anhydrous DMF (45 mL} was cooled at 0°C under nitrogen. To this solution was added
sodium hydride (0.92 g, 23 mmol, 60% dispersion in mineral oil). The mixture was warmed to
RT and stirred for 30 min. then cooled to about 10°C and methyl iodide (3.2 g, 23 mmol) was
10 added drop wise over 5 min. The resulting mixture was stirred at RT for about 4 h and then
diluted with water (50 mL) and extracted with EtOAc (100 mL). The organic layer was washed
three times with brine, dried (N2;SQ4) and concentrated in vacuo to give 4 g (100%) of A-1b
which used in the next step without further purification.
step 2 - To a solution of 2-methylsulfanyl-pyrimidin-4-ylamine (A-5, 1.4 g, 9.8 mmol, CASRN
15  2183-66-6) and anhydrous DMF (14 mL) cooled at 0°C and under nitrogen atmosphere was
added NaH (0.392 g, 609.8 mmol, 60% mineral oil dispersion). The reaction mixture was
warmed to RT and stirred for 30 min. To the resulting reaction mixture was added dropwise
over 5 min a solution of A-1b (0.872 g, 4.9 mmo!) in DMF (5 mL). The reaction mixture was
stirred at RT for 2 h and then diluted with water (20 mL) and EtOAc (50 mL). The organic layer
20 was washed three times with brine. The desired product which precipitated out of an EtOAc
solution, was filtered and dried under high vacuum to afford 1 g (71.4%) of A-2 which was used
in the next step without further purification.
step 3 - To a suspension of A-2 (0.2 g, 0.7 mmol) and DME (8 mL) in a microwave tube was
added a solution of Na,CO;3 (0.223 ¢, 2.1 mmol) in water (3 mL) and A6 (0.277 g, 0.70 mmwol).
25 The mixture was sparged with nitrogen, Pd(0)(PPhs)s (0.041g, 0.035mmol) was added and the
tube sealed and heated at 175°C in a microwave apparatus for 45 min. After cooling, the
combined reaction mixture was partitioned between EtOAc and HyO. The organic layer was
washed with brine, dried (Na,SOy), filtered and concentrated in vacuo. The crude residue was
purified by SiO; chromatography cluting with a MeOH/DCM gradient (2% to 4% MeOH) to
30 afford 0.4 g (55%) of I-12.
step 4 - To a solution of I-12 (0.370 g, 0.719 mmol), MeOH (16 mL) and THF (10 mL) was
added dropwise over 5 min a solution of oxone (0.884 g, 1.43 mmol) in H,O (6 mL). The

solution was stirred at RT for 4 h then a second portion of oxone (0.6g, 0.97 mmo!) in H,O (4
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mL) was added and the mixture stirred for additional 2 h. The reaction mixture was diluted with
H,0 (50 mL) and extracted with EtOAc (100 mL). The organic layer was washed with brine,
dried (Na,S0O,), filtered, concentrated and .dried in vacuo to afford 0.380 g (96%) of I-13 which
was used in the next step without further purification.

5 step 5 - To a solution of I-13 (0.100 g, 0.18 mmol) and DMF (2 mL) was added NaH (0.028 g,
60%, 0.72 mmol) and the resulting mixtufe warmed to RT and stirred 30 min. To the resulting
sohition was added pyrrolidin-3-yl- methanol (0.054 g, 0.535 mmol) and the mixture stirred at
RT for 4 h. The reaction mixturc was next diluted with water and extracted with EtOAc. The
organic layer was washed with brine, dried (Na,8O.4) and concentrated in vacuo. The resulting

10 residue was purified on a preparative SiO, TLC plate developed with 10% MeOH/DCM to
afford 0.025 g (26%) of 1-19.
1-17 and 1-18 were prepared analogously except pyrrolidin-3-ol was replaced with methanot and
N,N-dimethylamino-ethanol, respectively.
[-45 can be prepared analogously except in step 2, 2-methylsulfanyl-pyrimidin-4-ylamine is

15 replaced with 3-amino-1-methyl-pyrazole, in step 3, A-6 is replaced with 120 (Ar = 4-cyclo-
propylphenyl) and steps 3 and 4 are omitted.

Example 2:  4-tert-Butyl-N-(3-{5-[2-(3-hydrexy-pyrrolidin-1-yl)-pyrimidin-4-ylamino[-1-
methyk-6-0x0-1,6-dihydro-pyridazin-3-yl}-2-methyl-phenyl)-benzamide (1-22)

To a solution of I-13 (0.069 g, 0.12 mmol) and DMF (2 mL) was added pyrrolidin-3-01(0.032¢,

20 0.36 mmol). The reaction mixture was stirred for 2 h at RT and then for 2 h at 60°C. The
reaction mixture was cooled to RT and partitioned between EtOAc and HO. The organic layer
was washed with brine, dried (Na;SO.), filtered and concentrated in vacuo. The recovered
residue was purified on a preparative Si0O; TLC plate developed with 5% MeOH/DCM to afford
0.028 g (42%) of I-22.

25  The following analogs were prepared analogously except pyrrolidin-3-ol was replaced with the
amine or alcohol in parenthesis: I-11 (N-methyl piperazine), 1-14 (morpholine), 1-20 (pyrrolidin-
3vl- methanol) and I-21 (pyrrolidine).

Example 3:  4-tert-Buty-N-(2-methyl-3-{1-methyl-5-[S-(morpholine-4-carbonyh-pyridin-
2-ylamino]-6-o0x0-1,6-dihydro-pyridazin-3-yl}-phenyl)-benzamide (I-1;
30 SCHEME B)
step 1 - To a solution of morpholine (9.00 g, 103 mmol) in EtOH (400 mL) was added EDCI
(10.0 g, 52.2 mmol), HOBt (7.00 g 51.8 mmol), and 6-aminonicotinic acid (6.00 g, 43.4 mmol).

After stirring for 18 h, the resulting solid was filtered. The solid was triturated with a mixture of
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MeOH (100 mL) and DCM (100 mL) to afford 3,08 g of B-2 (NR'R” together are morpholine):
MS (ESI) 208.1 (M+H).
step 2 - To an ice cold suspension of B-2 (2.921 g, 14.11 mmol, CASRN 827587-90-6) and DMF
(50 mL) was added NaH (847 mg, 21.2 mmol, 60% suspension in mineral oil). The mixture was
5 stirred at RT for 30 min then re-cooled to 0°C and A-1b (1.256 ¢, 7.056 mmol) was added. After
2 h, the reaction mixture was p&ﬁitioﬁed between saturated aqueous NH4Cl and EtOAc. The
EtOAc layer was dried (MgSOs,), filtered and concentrated in vacuo. The crude product was
purified by SiO; chromatography eluting with 2%McOH/DCM to afford 0.732 g (2.09 mmol) of
B-3: MS (ESI) 350.1 (M+H)".

10 step 3 - To a suspension of B-3 (0.030 g, 0.085 mmol) and A-6 (0.035 g, 0.089 mmol) and DME
(2 mL) in a microwave tube was added a solution of Na,COs (0.028 g, 0.27 mmol) and H,O (0.5
mL). After sparging the mixture with nitrogen, Pd(0)(PPhs)4 (0.01 g, 0.009 mmol) was added
and the tube scaled and heated at 175°C for 30 min in a rnicroWave apparatus. The reaction
mixture was partitioned between HyO and EtOAc. The organic layer was washed with brine,

15  dried (Na;804) and concentrated in vacuo. The crude product was purified on a preparative 810
TLC plate developed with 5% MeOH/DCM to afford 0.034 g (69%) of I-1.

-2 was prepared analogously except in step 1, morpholine was replaced with 1-methyl-
piperazine which afforded (6-amino-pyridin-3-yl)-(4-methyl-piperazin-1-yt)-methanone
(CASRN 652138-83-5).

20 1-3, 14, 1-9, and I-24 were prepared analogously except in step | was omitted and 2-amino-
pyridine, 4-aminopyrimidine, methyl 6-amino-nicotinate (CASRN 36052-24-1) and 4-(4-
aminobenzoyl)-morpholine (CASRN51207-86-4), respectively, were was used in place of B-2 1n
step 2.

1-25 was prepared analogously except in step 3, A-6 was replaced with 14b (CASRN 210907-

25  84-9) which was subsequently acylated with 4-ters-butyl-benzoic acid after the Suzuki coupling
step.

1-26 was prepared by condensation of methyl 6-aminonicotinate (CASRN 36052-24-1) in place
of B-2 in step 2. The Suzuki coupling proceeded with concomitant hydro lysis of the methyl
ester and the resulting carboxylic acid was converted to the amide by BOP-mediated coupling of

30 the acid and 4-hydroxy-piperidine in the presence of TEA and DMF. Step 1 in the example was
omitted.

1-46 is prepared analogously except A-6 is replaced by 120 (Ar= 4-cyclopropyl-phenyl) as

described in step 5 of example 25.
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Example 4: 4-fert-Butyl-piperazine-1-carboxylic acid (2-methyl-3-{1-methyl-5-[S-(mor-

pholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridazin-3-yl}-
phenyl)-amide (1-6)

Yy (0
0 2N 2N “;g’;"' 0 &N
J )
o ' O

N

%

Ne 14a; R'= Me
CMe, 14b: R'=H

step 1 - A solution of B-3 (149 mg, 0.426 mmol), 14a ( 105 mg, 0.426 mmol, CASRN 882678-
96-8), PA(0)(PPhs)4 (49 mg, 0.042 mmol), and Na,CO» (135 mg, 1.28 mmol) in DME (2 mL)

and H,O (1 mL) was heated at 170°C for 12.5 min in a microwave synthesizer. The resulting

mixture was partitioned between EtOAc and water. The EtOAc layer was washed with brine,
dried (MgSQy), filtered and concentrated in vacuo. The crude product was purified by S10;
chromatography eluting with 4 % MeOH/DCM to afford 0.154 g (0.366 mmol) of 12a: MS (ESI)
421 (MHH)".

step 2 - To a suspension of 12a (50mg, 0.12mmol) in THF (4 mL} was added a phosgene solu-
tion (0.18 mL, 0.36mmol, 1.93 M in toluene). Afier 20 min, 1-fert-butyl-piperazine (85 mg, .60
mmol) was added and the resulting solution stirred for 15 min. The resulting mixture was
partitioned between EtOAc and dilute aqueous NaHCO;. The EtOAc layer was washed with
brine, dried (MgSQy), filtered and concentrated in vacuo. The crude product was purified on a
preparative Si0O; TLC plate developed with 5% MeOH/DCM to afford 0.050 g (0.085 mmol) of
I-6: MS (EST) 589 (M+H)".

1-15 was prepared analogously except in step 2, 12a was condensed with with 4-(1-hydroxy-1-
methyl-ethyl)-benzoic acid (86) using BOP-mediated coupling as described in step 2 of example
6.
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I-7 can be prepared analogously except in step 2, 12 is condensed with 4-fert-butyl-2-methoxy

benzoic acid using BOP-mediated coupling as described in step 2 of example 6.

I6a: X =NMe Ia: X = NMe 7
16b: X = CH(OH) 18b: X = CH{OH}

I-5 was prepared analogously starting with 18a which was converted to 16a and condensed with
86. The requisite amine 18a was prepared by condensation of (6-amino-pyridin-3-yh)-(4-methyl-
piperazin-1-yl)-methanone (CASRN 652138-83-5)and A-1b. |

1-30 was prepared by the condensation of 12a and 4-fert-butyl-2-methoxy-benzoyl chloride. I-
16 was prepared by BBr3 mediated demethylation of I-30.

Example 5:  3-tert-Butexy-azetidine-1-carboxylic acid (2-methyl-3-{1-methyk-5-{5-(mor-
pholine-4-carbonyl)-pyridin-2-ylaminol-6-oxo-1,6-dihydro-pyridazin-3-yl}-
phenyl)-amide (I-10) |

MeMe

MeHMe
- 0, ,O
b . Ci 3
oC + sie
~ tep 2 P _ Me
N step b HIT:L ——T—D @ i
a
OR O-Bu ” N N\j\
H [#
0-Bu
20a: R=H 22 24
20b: R = fert-I3u
step 1

step 1 - A solution of 20a (CASRN 141699-55-0, 1.313 g, 7.58 mmol), cyclohexane (20 mL),
DCM (10 mL), rert-butyl trichloroacetimidate (5.4 mL, 30 mmol) and BF:Et;O (0.48 ml., 3.8
mmol) was stirred for 16 h. NaHCOs (2.5 g) was added, the mixture was filtered through
CELITE®, and the filtrate was concentrated to 2.52 g of an oily white solid. The crude product
was purified by $i0; chromatography cluting with an EtOAc/hexane gradient (0-50% EtOAc) to
afford 0.408 g (23%) of 20b as a colorless oil.

step 2 - A premixed solution of MeOH (2 mL) and acetyl chloride (0.5 mL) was added to a
solution of 20b (0.251 g, 1.09 mmol) in MeOH (2 mL) at 0-5°C. The colorless solution was
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warmed to RT and stirred for 4 h, then concentrated, chasing with diethyi ether, to afford crude
22 as a white solid that was used without further purification.

step 3 - Phosgene (20% in toluene, 0.459 mL, 0.874 mmol) was added to a solution of 14a
(0.1697 g, 0.728 mmol) and DIPEA (0.510 mL, 2.93 mmol) in DCM (5 mL) cooled to 0-5°C.
The reaction mixture was stirred for 10 min and then transferred vie Pasteur pipette to a flask
containing crude 22. A total of 5 mL of additional DCM was used in rinsing the flask. The
yellow solution was stirred at 0-5°C for 10 min, then 4 g of SiO; was added, and the mixture was
concentrated to a pale yellow powder. The dry $i0; was applicd to the top of a Si0; column and
eluted with a EtOAc/hexane gradient (50-100% EtOAc) to afford 0.226 g (80%) of 24 as a white
solid.

The synthesis of I-18 was completed by coupling of B-3 and 24 as previously described i step 3

of example 3.

Example 6: N-(2-ter-Butoxy-ethyl)-2-(2-methyl-3-{1-methyl-5-[5-(morpholine-4-carb-
onyl)-pyridin-2-ylamino]-6-0xe-1,6-dihydro-pyridin-3-yl;-phenyl)-acetamide

(1-32)
B-3 step 1 I -Me step 2
122 = ; B R e
NRIR? = morpholine Me  Me
MBHME N
0
B
| 0 CH,CO,H
O 26
N CH,COH
28
H
| Ry .Me
ENJ N
] t
-B .
0 ﬁ/\/o ! CH,CO,H
1-32 OH 30

step 1 - A solution of B-3 (256 mg, 0.732 mumol), 28 (192 mg, 0.732 mmol), Pd(0)(PPhs), (84
mg, 0.073 mmol), and Na,COs (310 mg, 2.93mmol) in DME (2ml) and H,O (1mL) was heated
at 170°C for 12.5 min in a microwave synthesizer. The resulting mixture was partitioned
between FtOAc and H,O. The pH of the aqueous layer was phase was adjusted to ca. pH 1 with
6M aqueous HCl and the resulting solid was filtered, washed with water and dricd to afford
0.263 g (0.586 mmol) of 26: MS (EST) 450.1 (M+H) .



0 11-93 MOH 573 574 0.298 Ph WO 2009/053269PCT/EP2008/063758

10

15

20

25

WO 2009/053269 - PCT/EP2008/063758
step 2 - To 26 (50 mg, 0.11 mmol) and BOP (55 mg, 0.12 mmol) was added DMF (2 mL), N,N-
dimethylaminoethanol (0.017 g, 0.11 mmol) and TEA (56 mg, 0.56 mmol). After 4 hthe
reaction mixture was partitioned between EtOAc and dilute aqueous NaHCOs. The EtOAc layer
was washed with brine, dried (MgSO4), filtered and concentrated in vacuo. The crude product
was purified on a preparative SiO, TLC plate developed with 5% MeOH/DCM to atford 0.033 ¢
(0.060 mmol) of -32: MS (ESI) 549 (M+H)".

The following were prepared from 26 : 1-29, I-33 and I-36 were prepared by EDCI mediated
coupling of 26, with 1-amino-4,4-dimethyi-3-hydroxypentane, 3-tert-butoxy-cyclobutylamine,
pyrrolidine and 2-zert-butoxy-ethanol respectively using the EDCI coupling protocol described

in step 2 of example 13 except excess DIPEA was added as the base. 1-35 was prepared by
BOP-catalyzed coupling of 28 and 3-iso-propoxy-cyclobutylamine using the protocol described
in step 2 to afford 1-(3-zert-butoxy-azetidin-1-y1)-2-[3-(4,4,5,5-tetramethyl-[ 1,3,2 ]dioxaborolan-
2-y1)-phenyl]-ethanone which was subjected to Suzuki-coupling with B-3 (NR'R? = morpholine).
1-31 was prepared analogously from 3¢ by EDCI mediated coupling with 2,3-dihydro-1H-
isoindole. Suzuki coupling of 5-chloro-3-[5-(4-hydroxy-piperidine-1-carbonyl)-pyridin-2-
ylamino]-1-methyl-1H-pyridin-2-one and 18 afforded 30.

Example 7:  6-{3-[2-(4-tert-Butyl-phenyl)-2-ox0-ethyl]-phenyl}-2-methyl-4-{5-(mor-
pholine-4-carbonyl)-pyridin-2-ylamino]-2H-pyridazin-3-one (I-37)

I':IH 26: R=0H
i step 1 ‘R=0
! L Jpir=spn
Me step 2 : I-37: R = d-fert-bulyl-phenyl

CH,COR

step 1 - To 26 (163 mg, 0.362 mmol) and BOP (160 mg, 0.362 mmol) was added DMF (5 mL),
TEA (125 mg, 1.23 mmol) and thiophenol (40 mg, 0.36 mmol). After stirring for 18 h, the
resulting solution was partitioned between EtOAc and dilute aqueous NaHCO;. The EtOAc
layer was washed with brine, dried (MgSOy), filtered and concentrated in vacuo. The crude
product was purified by S$i0, chromatography eluting with (2%MeOH/DCM) to afford 0.041 g
(0.076 mmol) of 32: MS (ESI) 542.0 (M+H)".

step 2 - To a solution of 32 (40 mg, 0.074 mmol), 4-rerr-butylphenylboronic acid (16 mg, 0.089
mmol), copper(Ijthiophenecarboxylate (17 mg, 0.089 mmol) and Pdy(dba)s (1.6 mg, 0.0017
mmol) and THF (2 mL) was added a solution of triethylphosphite (1.2 mg, 0.072 mmol) and
THF (2 mL). The resulting mixture was heated to 30°C under an argon atmosphere for 18 h.
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The mixture was partitioned between EtOAc and HxO. The EtOAc layer was washed with brine,

dried (MgS0,), filtered and concentrated in vacuo. The crude product was purified by

preparative HPLC to afford 0.004 g (0.007 mmol) of 1-37: MS (ESI) 566 (M+H)™.

1-38 to I-44 can be prepared analogously except tha palladium coupling in step 2 1s replaced by
5 an amide coupling procedure of 26 withl-methyl-piperazine, 3-fert-butoxy-azetidine, 2H-

isoindole, 1-isopropyl-piperazine, 4-fert-butyl-piperidine, 3,3-dimethyl-butylamine, 1-acetyl-

piperazine, respectively. The coupling can be carried out using BOP-mediated condensation as

described in step 2 of example 6.

Example 8:  7-terf-Butyl-3-(2-methyl-3-{1-methyl-3-[5-(morpheline-4-carbonyl)-pyridin-
10 2-ylamino}-6-oxo-1,6-dihydro-pyridazin-3-yI}-phenyl)}-3H-quinazolin-4-one
(-8)

MeHMe

COH

step 1 3da: R=0Tf 16 step 6
step 2 E.Mb: R=C=C-TMS

34e: R =C=CH
tep 3
5P 3 Lo 34 R = COLH

step 1 -To 34a (3.715 g, 11.35 mmol), Cly{(PPhs),Pd(1I) (336 mg, 0.478 mmol}, Cul (168 mg,
0.882 mmol) was added DMF(45 mL), TEA (1.72 g, 17.0 mmol), and trimethylsilylacetylene
15 (2.229 g, 22.70 mmol). The resulting mixture was heated at 90°C under a nitrogen atmosphere
for 15 min. The mixture was partitioned between EtOAc and H;O. The EtOAc layer was
washed with brine, dried (MgSQy), filtered and concentrated in vacyo. The crude product was
purified by S$i0, chromatography eluting with DCM to yield 3.193 g (11.61 mmol) of 34b.
step 2 — A solution of 34b (3.167 g, 11.51 mmol), K»CO; (3.18 g, 23.0 mmol) were stirred in
20  MeOH (75 mL) for 20 min. The resulting mixture was partitioned between EtOAc and water,
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The EtOAc layer was washed with brine, dried (MgSOy), filtered and concentrated in vacuo.

The crude product was purified by SiO, chromatography eluting with an EtOAc/hexane gradient
(0 to 5% EtOAc/hexanes) to yield 1.910g (9.398 mmol) of 34c.

step 3 — To a solution of 34¢ (1.662 g, 8.176 mmol), CCL (20mL), MeCN (20 mL) and H,O
(40mL) was added sequentially HoIO4 (9.322 g, 40.89 mmol) and Ru(IIN)Cl: (85 mg, 0.41 mmol).
After stirring of 90 min, the resulting mixture was diluted with water and extracted with three
portions of DCM., The combined DCM extracts were dried (MgSQ,), filtered and concentrated
in vacuo to afford 1.924 g (19 mmol) of 34d.

step 4 — A suspension of 34d (199 mg, 8.91 mmol), 10% Pd/C (40mg) were stirred in EtOH
(6mL) under a hydrogen atmosphere 3 h, The resulting mixture was filtered and concentrated in
vacuo to yield 0.177 g (0.916 mmol} of 36.

step 5 - A solution of 36 (78 mg, 0.41 mmiol) and trimethylorthoformate (2 mL) was heated to
105°C for 30 min. The resulting solution was concentrated in vacuo. A solution of A-6 (100 mg,
0.41 mmol) in toluene (2 ml.) was added. The resulting mixture was heated at reflux for 1 h,
concentrated in vacuo, and purified by Si0, chromatography eluting with 15% EtOAc/hexanes
to afford 0.068 g (0.16 mmol) of 38: MS (ESI) 419.2 (M+Hj".

step 6 - A solution of B-3 (56 mg, 0.16 mmol, NR'R? together are morpholine), 38 (68 mg, 0.16
mmol), Pd(0)(PPhz)4 (19 mg, 0.016 mmol), and NaCOs (52 mg, 0.49 mmol) in DME (2 mL)
and H;0 (1 mL) was heated at 170°C for 12.5 min in a microwave synthesizer. The resulting
mixture was partitioned between EtOAc and H2O. The EtOAc layer was washed with brine,
dried (MgSOy), filtered and concentrated in vacuo. The crude product was purified on a
preparative SiO; TLC plate developed with 10% MeOH/DCM to afford 0.264 g (0.044 mmol) of
1-8: MS (ESI) 606 (M+H)".

Example 9:  7-tert-Butyl-3-(2-methyl-3-{1-methyl-5-{5-(morpholine-4-carbonyl)-pyridin-
2-ylamino]-6-0x0-1,6-dihydro-pyridazin-3-yli}-phenyl)-2,3-dihydro-1H-
quinazolin-4-one (I-34)

To a mixture of k-8 (11 mg, 0.018 mmol) and NaBCNH; (1.3 mg, 0.019 mmol) in 1 mL MeOH

was added 1 drop of 2M HClin MeOH to bring the pH to ca. 3. After stirring for 45 min, the

resulting mixture was partitioned between EtOAc and dilute aqueous NaHCO;. The EtOAc

Jayer was washed with brine, dried (MgSQ,), filtered and concentrated in vacuo. The crude

product was purified on a Si0, preparative TLC plate developed with 5%MeOH/DCM to afford

6.5 mg (0.01 Immo]) of I-34: MS (ESI) 608 (M+H)".
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Example 10: 4-tert-Butyl-N-{2-methyl-3-[1-methyl-5-(3-methyl-ureido)-6-0x0-1,6-dihydro-
pyridazin-3-yli-phenyl}-benzamide (I-23)

H,N Ry step 1 HN
I | cmm—
2N
Ci
40

44 R=H
step 4 [am 123: R = COONTIMe

step 1 - A mixture of 40 (0.127 g, 0.774 mmol; CASRN 823-58-5) and 4% aqueous NaOH
solution (3 mL) was heated at reflux for 21 b, then cooled to RT. The pH was adjusted to 4 with
glacial HOAc, then the mixture was partitioned between H,O (20 mL) and EtOAc (30 mL). The
aqueous layer was extracted with EtOAc (30 mL). The combined organic layers were dried
(MgSO0y,), filtered, and concentrated to give 0.082 g (73%) of 42a as a pink solid that was used
without further purification.

step 2 - A mixture of 42a (0.082 g, 0.56 mmol) and K,CO; (0.117 g, 0.845 mmol) in DMF (3
ml.) was treated with methyl iodide (0.035 mE., 0.56 mmol), stirred for 42 h, then difuted with
H;0 (20 mL). The mixture was twice extracted with EtOAc (20 mL each), and the combined
organic layers were dried (MgSO,), filtered, and concentrated. The crude product was purified
by Si0; chromatography eluting with a EtOAc/hexane gradient (10 to 50% EtOAc) to afford
0.035 g (39%) of 42b as an off-white solid.

step 3 - A mixture of 42b (0.035 g, 0.22 mmol), A-6 (0.102 g, 0.26 mmol), Na;CO; (0.070 g,
0.66 mmol), and PA(0)(PPhs)4 {0.025 g, 0.022 mmo!) in DME (2 mL) and H;O (I mL) was
stirred and heated at 170°C for 30 min in a microwave synthesizer. The mixture was partitioned
between EtOAc (30 mL) and H,0 (30 mL). The aqueous layer was extracted with two 30 mL
portions of EtOAc. The combined organic layers were dried (MgS0,), filtered, and concentrated.
The crude product was purified by Si0, chromatography eluting with a MeOH/DCM gradient (0
10 3% MeOH) to afford 0.079 g (92%) of 44 as a white solid. The material was not completely
pure but was used as is in the next step.

step 4 - A solution of 44 (0.039 g, 0.100 mmol) and DIPEA (0.044 mL, 0.25 mmol) in DCM (2.5
mL) cooled to 0-5°C was treated with a 20% phosgene in toluene solution (0.25 mL, 0.55 mmol).
The mixture was stirred for 10 min, then a 2 M methylamine in tetrahydrofuran solution (1.0 mL,
2.0 mmol) was added. The mixture was stirred for 1 h, treated with methanol, and adsorbed onto

Si0,. The Si0O, was placed atop a Si0; flash column and eluted with a MeOH/EtOAc¢ gradient
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(0 to 4% MeOH) to afford 0.039 g (87%) of impure 1-23 as a white solid. This solid was
combined with other batches and finally completely purified with a second Si0, chromatography
eluting with a MeOH/DCM gradient (2 to 3% MeOH).

1-27 was prepared analogously except in step 4, the methylamine/THF solution was replaced

with an ethylamine/THF solution.

Example 11: 4-tert-Butyl-N-{2-methyl-3-|1-methyl-5-(3-methyl-ureido}-6-0xo-1,6-dihydro-
pyridin-3-yl}-phenyl}-benzamide (II-4)

48: R=H
step2 [ 1.4 R = clOpIMe

step 1 - A mixture of 46 (0.248 g, 1.22 mmol, CASRN 910543-72-5), A-6 (0.574 g, 1.46 mmol),
Na,COs (0.388 g, 3.66 mmol), and Pd(0)(PPhs)s (0.141 g, 0.122 mmol) in DME (10 mL) and
H,O (5 mL) was stirred and heated at 170°C for 30 min in a microwave synthesizer. The

‘mixture was partitioned between EtOAc¢ (100 mL) and H;O (100 mL). The aqueous layer was

extracted with two 100 mL portions of EtOAc. The combined organic layers were dried
(MgSQy), filtered and concentrated. The crude product was purified by Si0, chromatography
eluting with a MeOH/DCM gradient (0 to 4% MeOH) to afford 0.341 g (72%) of 48 as a yellow
solid. The material was not completely pure but was used as is in the next step.

step 2 - A solution of 48 (0.136 g, 0.348 mmol) and DIPEA (0.15 mL, 0.87 mmol) in DCM (7
mL) at 0-5°C was treated with a 20% phosgenc solution in toluene (0.19 mi, 0.42 mmol}. The
mixture was stirred for 10 min, then a 2 M methylamine THF solution (0.87 mL, 1.8 mmol) was
added. The mixture was stirred for 15 min, then adsorbed onto SiO;. The crude product was
purified by two Si0; chromatographies eluting first with a MeOH/EtOAc gradient (0 to 5 %
MeOH) then (0 to 3% MecOH) to afford 0.101 g (65%) of I1-4 as a white solid.

I1-5, TI-6, 11-7, 11-8, 11-9, 11-16, I1-18 and II-22 were prepared analogously except in step 2
methyl amine was replaced with ethylamine, iso-propylamine, 2,2, 2-trifluoroethylamine, aniline,
benzyl amine, N',N'-dimethyl-ethane-1,2-diamine, 3-dimethylamino-propan-I-ol and N'N'-

dimethyl-propane-1,3-diamine respectively.
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11-27 was prepared analogously except in step 1, A-6 was replaced with 4-terz-butyl-N-{3-
(4,4,5,5-tetramethyl-[1,3,2 |dioxaborolan-2-yl)-phenyl]-benzamide (49) which was prepared by
acylation of 3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine with 4-tert-butyl-
benzoyl chloride

5 T1-13 was prepared analogously except in the Suzuki coupling in-step 1, A-6 was replaced with
56. 1I-21 was prepared analogously except in step 2, methyl amine was replaced with NN

dimethyl-ethane-1,2-diamine.

Example 12: 4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid {2-methyl-3-[1-
methyl-5-(3-methyl-ureido)-6-0x0-1,6-dihydre-pyridin-3-yl]-phenyl}-amide
10 {i-11)

€
Me Me Me
0. 0
Me - LMe
N S N 8
B | H |
30 51:R=H

siep 2 D 111: R = CONHMe

I1-11 was prepared by Suzuki coupling of 46 and 50 and subsequently converting the amine the

urea as described in steps 1 and 2 of example 11, TI-10 and 1I-12 (dioxaborolanc 38 was

described in example 8) were prepared analogously except 50 was replaced with 53 (infra) and
15 38, respectively.

The requisite dioxaborolanes were prepared by acylation 14a (CASRN 882678-96-8) with

4,5,6,7-tetrahydrobenzo[blthiophene-2-carbonyl chloride (CASRN 65361-26-4) and

benzo[blthiophene-2-carbonyl chloride (CASRN 39827-11-7).

Benzo[blthiophene-2-carboxylic acid [2-methyl-3-(4.4.5,5-tetramethyl-[1.3.2]dioxaborolan-2-
20 yD-phenvi]l-amide 53.

To a solution of 14a (0.396 g, 1.7 mmol) and TEA (0.355 mL, 2.55 mmol) in THF (10 mL) was

added a solution of benzo[b]-thiophene-2-carbonyl chloride (0.334 g, 1.7 mmol) in THF (2 mL).

The white suspension was stirred for 1 h, then H>O (5 mL) was added. The mixture was
partitioned between EtOAc (30 mL) and Hz0 (30 mL), and the aqueous layer was extracted with
25 EtOAc (30 mL). The combined organic extracts were dried (MgSQOy), filtered, and concentrated
to a solid. The crude product was purified by SiO; chromatography eluting with a
EtOAc/hexane gradient (0 to 15% EtOAc) to afford 0.399g (60%) of benzo{b]thiophen-2-
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carboxylic acid [2-methyl-3-(4.4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yI)-phenyl]-amide (53}

as a white solid.

Example 13: 4-tert-Butyl-N-(2-methyl-3-{1-methy-5-[5-(morpholine-4-carbonyl}-pyridin-
2-ylamino}-6-0x0-1,6-dihydro-pyridin-3-yI}-phenyl)-benzamide (1I-2)

O
Br Me N }NI M 13
N" W g Il-l Siepl \ N.‘ e Stﬁp
‘ P b N o | N o
MeO,C” ~F ROC”
Br

Br
54a: R =OMe
step 2 I , I\
34b: R = =N O
e

50 52

L
-2 LBU

step 1-To a. suspension of 50 (0.80 g, 3.0 mmol, CASRN 14529-54-5), methy! 6-amino-nico-
tinate (32, 0.55g, 3.6 mmol, CASRN 36052-24-1) and toluene (10 mL) was added BINAP (0.140
g, 0.22 mmol), Pdx(dba); ( 0.137 g, 0.15 mmol), Cs;CO; (1.37 g, 4.2 mmol). The glass reaction
vessel was sealed and heated to 130°C overnight. The reaction mixture was cooled, concentrated
in vacuo and purified by Si0, chromatography eluting with 1%MeOH/DCM to afford 1.80 gof
54a.

step 2 - To a solution of 54a (0.75 g, 2.22 mmol) and EtOH (100 mL) was added 3 N NaOH
(2.22 mL). The solution was heated at reflux for 2 h, cooled, concentrated in vacuo and dried
under a high vacuum. The residue was dissolved in DMF (50 mL) and EDCI (1.28 g, 6.65
mmol), HOBt (0.90 g, 6.66 mmol) and morpholine (0.29 mL, 3.33 mmol) were added and the
resulting reaction mixture stirred at RT overnight. The solution was diluted with H,O (50 mL)
and stirred overnight. The reaction mixture was extracted with DCM and the organic extracts
washed with Na,CO; and brine. The DCM solution was dried (MgSQs), filtered and evaporated.
The crude product was purified by $i0, chromatography cluting with 2% MeOH/DCM to afford
0.30 g of 54b.

step 3 - A solution of 54b (0.110 g, 0.28 mmol), A-6 (0.132 g, 0.33 mmol), Pd(0)(PPhs)4 (0.032
g, 0.03 mmol) in 1 N NaCOs (1 ml) and DME (1 mL) was heated at 120°C for 40 min in a
microwave synthesizer. The solution was cooled and partitioned between EtOAc and H,0O. The

organic extract was washed with brine, dried (MgSOQa), filtered and evaporated. The crude
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product was purified by SiG; chromatography eluting with 4% MeOH/DCM to afford 0.062 g of
I§-2.

Ii-1 and 11-25 were prepared analogously except in step 2, morpholine was replaced with 1-
methyl-piperazine and pyrrolidin-3-ol, respectively.

II-3 was prepared analogously exeept in step 1, methyl 6-amino-nicotinate was replaced with 2-
amino-pyridine and step 2 was omitted.

11-36 was prepared analogously except in step 3, A-6 was replaced with 60 (see example 16). Ii-
34 was prepared by Suzuki-mediated coupling of 54b and 14a. The resulting aryl aminc was
acylated with 4-zers-butyl-3-methoxy-benzoyl chloride to afford 11-34 which was demethylated
with BBr; to afford T1-32.

11-48 is prepared analogously except in step 3, A-6 is replaced with 60 (Ar = 4-dimethylamino-
phenyl, see example 16).

11-95 is prepared analogously except in step 1, 52 is replaced with pyridazin-3-ylamine and in
step 3, A-6 is replaced with 128 (Ar = 4-cyclopropyl-phenyl).

11-94 is prepared analogously except in step I, 52 is replaced with 3-amino-6-methyl-pyridazine
and in step 3, A-6 is replaced with 120 (Ar = 4-cyclopropyl-phenyl).

11-98 is prepared analogously except in step I, 52 is replaced with pyrazin-2-ylamine and in step
3, A-6 is replaced with 120 (Ar = 4-cyclopropyl-phenyl).

11-103 is prepared analogously except in step 1, 52 is replaced with 6-morpholin-4-yl-pyridazin-
3-ylamine and in step 3, A-6 is replaced with 120 (Ar = 4-cyclopropyl-phenyl).

Example 14: 4-Dimethylamino—N—(3-{5~[5—(4-hydr0xy-piperidine—l—carbonyl}pyridin-Z-
ylamino}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-2-methyl-phenyl)-
benzamide (I1-20)
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Me ¢ eMe
“
R, o N
step 4

60: R = OH
14 [; 11-20: R = *—ZO—OH
NH,

I Ar = 4-dimethylamino-phenyl
N

62

MeOQ,

step 1 - To a solution of 4-dimethylamino-benzoy! chloride (1.49 g, 8.15 mmol) and TEA (1.2 g,
12 mmol) and DCM (60 mL) under nitrogen was added 14a (1.9 g, 8.15 mmol). The mixture
was stirred at RT for 16 b, then diluted with water and extracted with EtOAc. The organic layer
was washed with brine, dried (Na,SOs), filtered and concentrated in vacuo. The residue was
purified by SiO, chromatography eluting with a EtOAc/hexane gradient (10% to 50% EtOAc)
affording 2 g (66%) of 56.

step 2 — A suspension of 50 (5 g,18.7 mmol) and 62 (3.4 g, 22.5 mmol) in toluene (60 mL) was
sparged with argon, racemic BINAP (0.931 g,1.5 mmol) was added followed by Pda{dba)
(0.514 g,0.56 mmol) and sedium fert-butoxide (2.51 g, 26.18 mmol). The mixture was heated at
120°C for 16 h. After cooling the reaction mixture was diluted with H;O (200 mL) and twice
extracted with EtOAc (150 mL each). The organic layer was concentrated in ?dcuo, the residue
triturated with EtQAc and filtered. The solid was washed with water, MeOH and EtOAc and
dried to afford 6 g of 58 which used in the next step without further purification.

step 3 — To a suspension of 56 (0.562 g, 1.47 mmol) and 58 (0.5 g, 1.47 mmol) in DME (10 mL})
in a microwave tube was added a solution of Na,COs (0.467 g, 4.41 mmol) in H2O (3 mL). After
sparging with argon, Pd(0)(PPhs), (0.085 g, 0.0735 mmol) was added, the tube was sealed and
the reaction mixture was heated at 175°C for 45 min in a microwave apparatus. The reaction
mixture was partitioned between HyO and EtOAc. The aqueous layer was acidified with 4N HC1
to ca. pH 5 and thrice extracted with EtOAc to afford 0.5 g (68%) of 60.

step 4 — To a solution of 60 (0.1 g, 0.2 mmol) and anhydrous DMF (3 ml.) maintained under a
nitrogen a atmosphere was added BOP (0.088 g, 0.2 mmol) followed by TEA (0.060 g, 0.6 mmol)
and piperidin-4-ol (0.02 g,0.2 mmol). The mixture was stirred at RT for 6 h. Adter this time, the

mixture was diluted with water, extracted with EtOAc, washed with brine and concentrated in
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derivatives e p)zr%g&gggﬁytilizing a two step sequence starting froma o r/Epaoesiossiss
4,6-diha|o-2-aﬁ%y2- pyridazin-3-one, e.g., A-lb. Digplacement of the 2-halo moiety with a heterocyclic

amine results 5 in the introduction of the (hetero)aryl amine into the 6-position. The heterocyclic amine
is optionajly-subtiistedavith-othergrawns witha dhie.stiope hfdhe-daventialr aliopith aithoféty which can
be converted.inta desired,substituents. Thus.jn SC A the pyrimidine is 2-

methylsul%ﬁ?ﬁ%@ i é‘i)n@g%fﬁn{##g%@g%}ﬂ%ﬁﬁ%{@gﬁgp@ﬁsmoiety can be oxidized to the
corresponding suiforpardichdk gasily dispiaceddpyinlictedphilepdnzrsubsegednt sleg: The 4- 10
substitued phenyl maiety is;introduced i ¢ ing; of & 4-0alQ-RVidR%E da
boronic agﬁeéléi%gt@é gjc ‘gsasﬁﬁp,?[{e w%w%%ﬁ%%l%g&%gg&?%BM% ,5-tetrameth§§f§%—
dioxatforcaaad/iistemy] bosthahmitereais; SPSRN Dropebras3yintieh HBTds medcHne skilled in

the art W"Lﬁa@@é&ﬁé?%}p%ﬁ%\’g{gﬁ vangh- ek beranioacids aigoavRileRis iRelgiNg4-cyclopropyl-
4,4,5,5-tetramethyI-2-(3-nitro-p enéyl)11,3,2]d|oxaborolane (CASRN 68716-48-3) or 4,4,5,5- 15

tetramethanzogd shetids-Bdinstahdny sy DirrmsRsio nseshs pact EASRINGTPSEEZEE-2) which can
undergo redstion §fatae fitne @raup-ansivnstiprnalkatiosaitiererulingamisesc psadricamamides,
ureas and sulfonamides. Other useful boronic acid derivatives which are described in the examples
which foll WS ESRBEFEtRORP SRS ﬁ‘iﬂ“%‘fjﬁﬁﬁﬂaéﬁf‘s can occur either prior to or after the Suzuki
coupling. Mhes isepehpihel Suttkbeondensaiinsngah be isacpiededut intithi80nd in step 4, piperidin-4-

2-methyl-3-(4,4, h5-t tr%ﬁe%yliﬁ_g,21c|ioxaborolan-2-y1)-phenylamine (14a, CASRN 882678- 96-8)
or 3-(4,4,5’,!53(5?? e Pf{/ 3o dl(%‘(aborolan-z-yl)-phenylamine (14b) which can be acylated after the
palladiumig=idtyizereparsdlimg lstepssxantpterbiteC Supli frgraf i@ ad with 306 and in step 4, piperidin-

tetram?th}i}é]jﬁ@%%i:%)&%ﬁ?ﬁ@%Uiﬁ¥@59£%ﬂ§?€%@§@@7%$ﬁuﬂ 97755-05-6 allows introduction of

the amine moiety after the Suzuki condensation (example 8). Compounds of the 25 present invention
with a 3HHchAkZonrearisdetaloraysts Greepia) Wepe pré parariarefs® IMaRddpitspshatinsyid8quential
condegsaliq) Rfdsiartpiivi-grthigpilic acid with trimethylortho formate and 14a to afford 38 which is
utilized in the Suzuki coupling. Compounds with a 2,3-dihydro- WO 2009/053269PCT/EP2008/063758

i & NS RN Eicle LA RPRSE (AR Shllf 2SRRI
ureido)-6-o0x0-1,6-dikydro-pyridin-3-ylj-phenyl}i-amide (I1-23)

step 1 - Sodium hydride (1.71 g, 42.80 mmol, 60% in mincral oil) was added at 0°C in portions

to a stirred solution of methy! indole-5-carboxylate (5.0 g, 28.53 mmol, CASRN 1670-81-1) in

20 DMF over a 30 min period. While still at 0°C Mel (5.33 mL, 85.61 mmol) was added. The
resulting mixture was stirred at 0°C for 60 min then at RT overnight. The mixture was
partitioned between H,O and FtOAc and the aqueous layer was further extracted with EtOAc.
The combined organic extracts were washed with water, dried (MgSQ0,), filtered and
concenirated to afford 4.91 g of 1-methyl-1H-indole-5-carboxylic acid methyl ester (53).

25 step 2 - To the solution of 53 (4.90g, 25.89 mmol) in THE/H,O was added 1N NaOH and the
resulting mixture was heated at reflux for 60 min. The reaction mixture was cooled to §°C,
acidified with 1IN HCl to ca. pH=3, and the mixture was partitioned between H;O and EtOAc
and the combined organic layers were dried (MgSQOy), filtered and concentrated to afford 4.25 g
of 1-methyl-1H-indole-5-carboxylic acid (55).

30 step 3 - To a solution of 55 (0.608 g, 3.474 mmol, CASRN 186129-25-9) and DMF was added
14a (0.27 g, 1.138 mmol), DIPEA (0.60 mL, 3.474 mmol)) and HATU (0.484 g, 1.274 mmol).
The reaction mixture was stirred at RT over night. The reaction mixture was partitioned between

EtOAc and H;O, the EtOAc phase was washed with brine, dried (MgSOa), filtered and



SCHEME A A-4A-6 The Suzuki reaction (Miyama and Suzuki, Chem Rev. 1995 95:2457-2483;
Suzuki, J. 5 Organomet. Chem. 1999 576:147-168) is a palladium-catalyzed coupling of a boronic acid
with an aryl or vinyl halide or triflate. The reaction is postulated to procee oxidative-addition
mechanism.wa(ﬁ%?!?:%‘ﬁounds used as catalysts_age believed to be red%c:%%qu%%gc%g?yticaﬂy active
Pd(0) species in situ. Typical catalysts bis-(tri-o-tolylphosphine)-palladium(ll) chloride,
(dba)3PAZ@ReioRhsabinGdRDRIBURMI P I eIBhRSERIS ORI 2-bis- 10
(diphenylphosphino)-1, E-binaphthyl, Pdhgg" (PPh3)4, Pd(0)C12(dppf) or Pd(Il)(0Ac)2
/1,3-bis(tr@%ﬁ6@%ﬁﬁ@ﬁ8%ﬁéﬁ 4% reaction is often carried out in the presence of a base such
as sodiumpigrisautestidss ipisAikim etvsiel bitBitsik aeaigin 2€EHHC 48NS wedTizA:fiatiglaction can
be carried out in a va ir%g of.org??rtr]é‘iac sqlvents incltédinlqbtoééene T E,I?Iioxane, DCE, DMF, DMSO and
MeCN, adi@BUe s Se ML SFEU BiPHALR e 8h it REA&H8RS are typically run 15 from about RT
to about 150C. Additives such as CsF, KF, TLOH, NaOEt and KOH frequently accelerate the coupling
Although BExsreple] funteiCraneoiipetioitssthieSuzuretbEcdidh-methalrythepinkasidebbrce, the
ligand, additive SO'Ve“to{Smj%@&ﬁW&%%dIﬁidiHrﬁ%r@ arpingRlshaveeesifentified. Recently useful
general conditions have been disclosed. Littke et al. J. Am. Chem. Soc. 2000 122:4020-4028 disclose
conditionsyey’ | cross-coupling with 20 arylboronic acids in high yield at RT utilizing
Pd2(dba)311 t-bu)3 and conditions for cross-c '%%ryl- nd pMinyl triflates utilizing
Pd(OAC)2110C69-111)3 at RT. Wolf 6FB1, (3. Am. Chem. Soc. Jo9d

Pd(OAc)2/o-(@-tgt-butylphos iphenyjior o-(dicyclohexylyphpsphjno)biphenyl. One skilled in the
art will be ablegfgAd; &(I’ Lsatls actory pigtoc@Myithout undue egpelmentation. Oxidation of a thiol to
a sulfone is typ;%ally‘ acile. Sulfur oxidatio g ot W—i@ ggueous solution of
hydrogen peroxide, Nal04, tert-butylhypochlgrite, acyl nitrites, sodium 5 p'eﬁ:)orate potassium hydrogen
. . Br - . .
persulfate and peracids such as peracetic acid and metachloroplér‘genzom acid. Exposure to two or
more equivalents of oxidant results in oxidatpn to the sulfone. Displacement of the sulfone with
oxygen andenitr¢gemdndleophiles yieldeeh compoundsgs-desc @- exampples 1 and 2. SCHEME B
Compounds of the present invention whereirt the pyridazinone I1s=s4 hstituted with a
6-aminonicotindfffidc moiety are prepared b)?'?:ontacting A-1 with a 6-amino-nicotinamide derivative in

Conensal o 6 e D (SCHEAE Fp 46 The amides are
prepared Bg%fﬁﬁi?ﬁgoéﬁngc?méﬁscﬁ\ﬁo‘%%8%%?&%30@6}36 %%%%Tgﬂ%ﬂﬁér?ggﬁhﬂ%ﬁ%? r mixed
acid aghydride4aqoldengling4henagsivatechdenivative siitedhe RPfoophatetamiiini avibliettisuch as
DMF, DCM, THF. with.gr without water as a co-solvent, af te ratures betw ) 6 enerally
in the presaélﬁc“efd?) eéf B‘Ié%ebgﬁighlfa%se Wﬁ@b@yﬁa‘lﬁ &‘,\é?d @é’g@? SD%’PES? A %?%@r%%%qgr%gﬁgé like to
afford an didesiGarbexylicuscidsdre 2O donvdredsivlid wisifilieicddhleffersOusiA g StahaaibPeagents

well k-”°W%‘3ﬁ§§§§?£§5i%¥%%@t%% t.such.asthionylchiptide, oxalyl chloride, phosphoryl chioride

and the like. its WO 2009/053269PCT/EP2008/063758 -52- can be used in the presence
of a base $ispR asDIPRAIPEAGO§)ridine 4 armmerPIBRan? Sidras el pPAtéildabely a

carboyylic agid canbe Grryeresinsitu-bigrar acivialed arisk bandifferent coeplinadrosediures known

to those skilled in the art. These activated acids were reacted directly 5 V%ﬂ'l the aégi%es to aé[%rd
amides. SNV HETRAPCHBSEBE SIS E5t bt PrELHG P EaNTIBR/E 2Ry ChctiVating
agent like EREdDCCHH QB BRE s ByBr OFhchiiNiuronMiticaiyeRTaimdadgedtfor 5 h. The product

(2-fluoro-1-methylpyridinium p- sulphonate) and the like, with it a base.sych,as NMM,
TEA or DIPERHER R SHVA Buoh e B Gr Gt S St beTI e ) o O e
reaction maysaltedriative i lheviagrieg euthiutferthesended®of HATU or 1-hydroxy-7-azabenzotriazole
(HOAf).and T DIPEA in.DMF rT fi ines, ( AT -425:
Benz. Lyt ot oA R e B e L ey

Winterfeldin ednisrolvéycrebgaran pdiee i ORid i 12031 1 . melediinFhes(béenlrb diRetP2r2ithe boronic

acid deriV%YE%@HHZ?&'(UE(ﬁ%ﬁ?K‘EiH%ﬁ%H%&?W@é%@&@&q%@%@@@%%@&d1&%{%{5&\/'5 D) and
these can be introduced by utilizing similar methodology. One skilled in the zt will app_r?glate that the
choice of d5aEHY Feagert ATRIFFRIBICPRAFHEhI LRt ERHON ENFEIE WaNerliSia 41 YV iep3e 3a: X =
Cl C-2 C-3ha iR onipaundsebiaenireseatiayestientsibstitidad pidhipipasitied bydan
N-alkyl-ureido moiety are accessible from 4-amino-6-chloro-2-methyl-2H-pyridazin-3-one (CASRN

3366-87-8).



20 Suzuki coupling of A-6, or alternate dioxaborolanes, and C-1 affords C-2 which is converted to a
urea C-3 by sequential treatment with phosgene and an amine or by direct condensation with an
isocyanate. AIternatlve the amino group of 42b can be converted to a utga REkAIASsPUZUKI
coupling ste‘g N (oRis /053269PCT/EP2008/0637&8 -53- Compounds according to formula | wherein
Xis CH (TABLE Il) are prepared analogously from 1-alky1-3-amino-5-bromo-1H-pyridin-2-one
(CASRN Q40R43-7B)avirenein, RiedIsnd JueanC o higlkitks dridibronftod0-0§8idiB20ne
wherein R1-NH- is a (hetero)aryl-amine. Compounds of the present invention with a hydroxy methyl
substituteéttiléfe prepared by 5 condensation of a boronic acid derivative substituted by a
terr-butyl-dimethyl-silanyloxymethyl) moiety and an appropriately substitute ﬂ&yrldone orp rldazmone

D-4. WhilEthmpieEsnteilaHyleexytiznatie Fiyird pioteeting- dridomahslsk @?H%Hélaﬁ
appreciate that other aicohoh oS- BIPHIRR-8QH] RenseRB iR adi iRy (f1e§iBDMS group.

Suzuki-coupling of 2-

tert-butyl-dimethyl-silanylo )-3-(4,4,5,5- tetrameth
er-butykcimethyl.sianye jj%w A4S et

141 3,2]dioxaborolan-2-y1)- 10
phenylamine or : Me
242-(tert-butyl- dlmethyl -silagyylogymethyO- 3 nitro-pheny$£l1-4
permit incor i

substituted

‘ rbamqygpgr heterogiiie.
_ |ne derivaibies de _

O inpikitipn of B-cell

proliferation, in mammals. Without W|sh|ng to bebound to any rtlcular theory, it is believed that the
interaction o?fhe compounds of the HMhvention with Btk results in the inhibition of Btk activity and thus in

the pharmaceutical utility of these compounds. Accor t |nclu od of treating
a mammalioi indespleton ALRSR. agidd: SRERRIE i?)%%&?@%é%ﬂ iti 8quolfr §%<rpﬁt a‘tryl/ ancUor
inhibiting Bipelhmbfaraticn. compoiagdadmimist atng 10.4fenmai weadchaidnbaadcheadidaage, an
effective amount of at |least chemic I vided hereli t|v ay be
ascertalné’a"gﬁﬁe?[ﬁﬁéﬂ{ﬁﬁ/ ﬁg‘ By %\%@ylngﬁlﬁy&g concertra %ﬁ or%l %e gglrhe%f)%rpc? Gme%fi:tlcally by
calculatingtieavaahitity. Dibeqkinaséythat\HOROKEERZ6RCT/ ER2EG8RE]758-54- may be
affecteq in addition to Btk inghude. oyt %E?CQ%BB%H%E&)HOG}'@ME%% Kigasesansbsgringihreonine
kinases. Example 2afdescrbes an enzyme inhibition assay to measure inhibition of tk activity by
compound@@(m@m@wﬁt}mffem@ﬁ(@ﬁr&%le 25 describes a functional assay to measure inhibition of
Ca2+ influymegigied y Bik disassaKinasesRiaynataie rYss inssignalingaagways controlling

fundamental cellular processes such as proliferation, differentiation, and death (apoptosis) Abnormal

kinase act|V|t has hee ina Wlde ra 98, of disease
autmmmuﬁ‘é tfnﬂ%mét@ég) 518t acul%l mfla}rir(l’rﬁ%}félli/ reaglglﬂ I&@E‘gﬁ r?%{l]J tlfaceted role of
kinascs in key cell S|gngMgpmﬂmays@mgﬁwm@mﬁqanolﬁwww(%%l drugs

targeting 10 kinases and signaling pathways. Arbembodiment includes a method of treating a patient
having an autoimmung, and/or inflammatorytisgaseaqr an Laclte inflammatory reaction responsive to
inhibition of Bt jac I utomm.u%.e_a.ti.d/or inflammatory diseases that can
be affecte®ugt s according to the invention include, but are not
limited to: psQriasis, allergy, Crohn; ble bowel syndrome, Sjogren's disease, tissue graft
rejection, mpggacute rejectiﬁ(;) transplgnted organs, asthma, systemic lupus erythematosus
(and assoc glomerulonephrittg)dermatomyositis, multiple sclerosis, scleroderma, vasculitis
(ANCA-associated and other vasculitides), autoimmune hemolytic and thrombocytopenic states,
Goodpasturc's syndrome ;_ d 20 associated glomerulonephritis and pulmonary hemorrhage),
atherosclerosis, fhgupRatoj I’I]Ofdtls {:hrj,onlc Idiopathic thrombocytopenic purpura (ITP), Addison's
disease, Pegklnbn : :;~ NAlz he.Lm.E‘.Lﬁ.dlsefﬁSﬁ, diabetes, septic shock, and myasthenia gravis,
Included herdfi aré ¥¢ of treatment in which at least one chemical entity provided herein is
administere combinatigR
are not Ilméw} NSAIDS
comm) nds, €orticosteroid®; tummratenrosis factor (TNF) receptor antagonists, immunosuppressants
and meéthotrexate. Examples of NSAIDs include, but are not limited to, ibuprofen, flurbiprofen,
naproxen &r8HIBr8¥EAR SR RISHIEE 1“ rrbtEtons of diclofenac sodium and misoprostol,
sulindac, 30 oxaprozin, dlflunlsal p|rOX|cam indomethacin, etodolac, fenoprofen calcium, ketoprofcn,
sodium nabumetone, sulfasalazine, tolrnetin sodium, and hydroxychloroquine. Examples of WO
2009/053269PCT/EP2008/063758 -55- 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 but are not limited to acetylsalicylic acid or aspirin, sodium

salicylate, and choline and magnesium 5salicylates. The anti-inflammatory agent may also be a
corticoctarnid Enor avambnle the ecorticoctaroid mavy he eorticone devamethacone methvinrednicenlaone

s

with,an anti-inflammatory agent. Anti-inflammatory agents include 25 but




Other embodiments of the invention pertain to combinations in which at least one anti-in- 15 flamatory
compound is an anti-05 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
embodiment¥ 8N AShtion pertain to combinatigys in which at least orf’e‘%@ﬁ?&"gﬁgﬁﬁ % an
immunosuppressant compound such as an immunosuppressant compound chosen 20 from

methotrexale, sligpaiicRiERRRanGaclms asahioninD ensabeeR e 0 madell. B-cells

and B-cell precursors expressing BTK have been implicated in the pathology of B-cell malignancies,
including, TBerPhelimn{itad b, IBocEINIMBRORA, (SfnpBotiA TIRAldiAdG # sHRR ©5Ad AbR-Rdtigkin's

Lymphoma), hgir v sel 44k emayRudliNg s amas eEwie)anrkagia e nayaiagrriauadeukemia
and chronic and acute ?11}? hocytic Leukemia. BTK he%s been shown to be an inhibitor of the

Fas/APO-1o@ P58 %@f%n%w%&%%ﬂe& M)'T ) in B-lineage lymphoid cells, The fate of
leukergia/lyspphorea cetissenaisreside indloe atarderbaiiyeed 46€ IapPbsitd. proapoptuti éffects of
caspases activajed by DISC and an \\V! / 69RCT/EP20Q08/063758. -56- m

anti-apop %ﬁ @;ﬁ%?@dﬁe%%ﬁ%h %l%/%c)) i%%%%ﬁﬁ%%ggt% St?g%ésss%\glgé}g%\&}ggtﬁ)ﬁ% Biol. Chem.
1998, 274y di4st i6BB) .sth*i‘ealsfﬁaiéts bgmgisaeﬁénadlthéi tB)Td(Wﬁtﬁbi@!@@éiﬂ@bﬂi’@@@@@ﬁ@%nsitizing
agents, ang, % B SEMINCRRIABHADY Qe chemaiarane s druds.ifk Aetioulgr, drugs

that induce 5 apopt xamples ot other chemotherapeutic drugs that can be used in combination

with chem@ZétsinoRpBiK MBididhs3fiuddpeisomerase 1 inhibitors (camptothecin or topotecan),

topoiggmergse, L Inhibi Yﬁ%%%ﬁ%ﬁ‘%&é%ﬁ%gﬁég%s&é%i@@@wﬁm 20EBISARIB R to afford
cyclophosphamide, melphalan and BCNU), tubulin directed agents (%ﬂ;ﬁ;axﬁ and VlnbE.Stlne), and

biological AyBhish @ w@ipteide thid ReERG combuntbody ivee 8 Sto%iAS Bhd 10
cytokinesb@%pyyggyig@ﬁ@ﬁ@p@@@@gj@@mwth some leukemias expressing the bcr-abl fusion gene
resulting from translocatign of parts of chromosome 9 and 2 T{Ejt'rs b ality. is,commonly observed
in chronic thg&dafsnd *@“&I{e‘?ﬁfg.l’é‘fﬁﬁrseﬁgﬂéﬁﬁﬁ@éff }Eﬁ?ggpf?éry é{f%%[]ﬁ}—;[n e é’%’f%i%ﬁ%@g‘ Which
initiates dogASHBaM7S0VERabSigralshuthichesitkbaty enisiapop théis-imdporpisiyclitsit glaniEeldhahn et al.
J. Exp,.Med. 2005 201(11):1837-1852 e co fithe present invention may be formulated in
a Wid%svarli% e%?%?ﬁl%&r@mr%les ﬁgﬁo%cﬁggggédéygg 2%%%&%%}(5 Oral administration can be in the form
of tablets, coated tablets, dragees, hard and soft gelatine capsules, solutions, emulsions, syrups, or
suspensioRzampl by Mzoqefﬁ’@B%@éﬁ?ﬂﬁbe}fﬁ%ﬁ‘ﬁ?@’é‘ﬁr&éﬂ?&dgm‘ﬁ&“gﬂﬂfﬁw&ﬁﬁﬂ%& routes
of ad- 20 ministration ingjuskpRIFRRLNALS (LBLECNOURI R IpPItEhP-aNSlahyiRERGIdar,
intravenous, subcutanegqus, transdermal (which may include a penetration enhancement agent),
buccal, nasal, inhalatioﬂ%%%)suppository administration, among other routes of administration. The
preferred manner of administration is generally oral usimg< comvenient daily dosing regimen which can
be adjusted according to the degree of affliction and t%"“p 7 %eresponse to the 25 active ingredient.
A compound gf compounds of thg,present invention, as \&bg-& their pharmaceutically useable salts,

forms may be€onquised of convestiopgl jﬁg@ﬂiﬁpts in comegntiopatp@petions, 30 with or without
additional active_compaounds or principle15, and the unit dosage forms ?naf/ contain any suitable
effective anlggn iﬁ“ r_é&%give ingrea?ent commensurate with th& intended daily dosage range to be
employed. T&g phaimaceuﬁcal compositions may be employed as WO
2009/053269PCT/EP2008/063758 -57- sglids,gsuch as tablets or filled capsules, semisolids, powders,
sustained release formulations, or ligtRgs-Sughas dlutions, suspensions, emulsions, elixirs, or filled

) ' s{ppasitoffes for rectal or vaginal administration; or in the form
of sterile injectablgsgolutions for garenteral usef A typical preparation will contain from about 5% to
about 95% 5-active-compound mpoundsAwiNeThe term "preparation” or "dosage form" is
intended to incluaepBoth solid aQd liquid foimglatibns of the active compound and one skilled in the art
will appreciate that an active ingfdient can exist i #i#&&it preparations depending on the target
organ or tissue and on the desired dose and pharmacokinctic parameters. The term "excipient" as
used herein refers to a compound, isadsefalm, preparing a pharma- 10 ceutical composition,
generally safe, non-toxic and neit dlegigati9mor otherwise undesirable, and includes excipients
that are acceptable for veterinify) UsemadR&IREN R RBP4 maceutical 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 15 pharmaceutical practice. "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 pharmaceutical usc. A "pharmaceutically acceptable salt" form of an active ingredient may also

initially confer a 20 desirable pharmacokinetic property on the active ingredient which were absent in
the non-calt form and mav evven nocitivielvy afferct the nharmacodvnamice of the activie inAaradient with




pharmacological activity of the parent compound. Such salts include: (I) acid addition salts, 25 formed
with inorganic 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, propigni i oic acid,
cyclopentangw&ﬂ?gfq?g’zggid, glycolic acid, pyruvic ggid, lactic acid, malon%%z:ﬁél : g?ﬁ?iﬁ??acid, malic
acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyDbenzoic
acid, Cin”%@iﬁ_ aqid s ARdalisraais (merrbanssulfenis At AQ Bhanesulfenieasidiil dreifne-disulfonic
acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlofobenzenesulfonic acid

2-naphthAf49eBatoniaRRe) 4nbi Snasitdhic ALK *CaRTpHBFJGROHRE 4R e Was concentrated in
4-methylhigygeio[212. 2dsalk venerdsearaoxyituasid 2¢lutohedianieanidsilVidiazomethane solution

2009/053269PCT/ 008/063758. -58- 3-phenylpropianic acid, trimethylacetic acid, tertiary butylacetic
acid, laur{Psd Ifﬂht@é%d?’ﬁﬁ?t% rﬁ%‘i‘%%?ﬁ&fﬁ%% f‘cé%%:(% IL%/% rsé%ﬁigpﬂﬁﬂso?é %% ic ,igﬁ%ﬁ%sacid, stearic
acid, mucenittiacid, mneherike; cm@HsaltsTormeahivheranaoidib protsh WeSeﬁﬁqd ﬂ’j@%@ré nt
compounggither, I replacedby 2 ME(al 9. Eda-Jalialimaiation arsibaling cadbiiany aan

aluminum ion; or E'coordinates with an organic base such as ethanolamine, diethanolamine,
triethanolahied witbrm Etfetmineane gretisay (F84mine  ahP e re ot 18frg prdhrafidREShciude
powders, ﬁg@!gt&@*ﬁ, capsules, cachets, suppositories, and dispersible granules. A solid carrier may
be one or more substances which may also act as diluents, flavoring a;%]ent% solgbiligzeriédubricants,
suspendinégaderiissabitian el T Ebh AR 10 Tapdt Bikmmd Al Hdente b Puheht0di iting
matefigl. yp Bowderss tatcarrasganesathnih afinehydivided paticsivhiciTiz eemixingsoitioribefinely

divided active component. In tablets, the acti onent generally is mix d; ith the carrier having
the necesRARFBIGRE REFRERA %5%@%%%&%505%&&%%%%\3%&%gh?g g %p%a%ﬁgnzdlze desired.
Suitable cesrierariseladesSou dikanat Lithsad¢otradhesiuny cdilzorate, melgoesivmsiBeddte, talc,
sugar, lactose, pectin, dextrin, 15 stargh in, tra acant e I@gjl 10586 SQEllTR
carboxym%o{ﬁfll%%ﬁu c%’g’? ?E’gﬁ%‘éﬁ%%@é&’%@g&%@%ﬁﬁ t gﬁke. Sgo id form preparations may

contain, ir(Hditin EDER)ACIE toATpbASHI (Bdldlahts) fhavbls, T¥itiZers, _Iﬁafﬁéié, %}ﬁf(é;a{ add natural
sweei;gneﬁZ dﬂ%ﬂi{%@%é &kgﬁ?r&ég!@gwgdggg@tﬁgqgﬁhe like. Liquid formulations also are

suitable for dral administration include liquid formulation ir’lcludin% 20 emulsions, syrups, elixirs,

aqueous stntion3odciadsiss o6 IpAULMS: TRAGE Ml BIRF o ?FPN@B&?HI%%’WN H3#re intended to
be converfgddg liggidform pieresstions shorivibelpmuseaFrodlsions iy be[prepaedin solutions,

e.g., in agueous propylene glycol solutions or ma ntain emulsifyin nts such as lecithin,
sorbitan nibRBYREE TGroAlarscIrilicaroRAaH (C]éiﬁ%)ec&e@;gﬁ’ @yggggmﬁﬁﬁ ?Fﬁeﬁgé ive
componengifwatghantvaddingeauiaoie caliventaabsiiavers] stadilinbing harith¢hiskéniggodgents.
Aqueous suspensions can be red ispersing the finely divided activ mponent in water with
ieconl o T S M AT O MRS b e T e Ve e
earboxymethytcalifisesdnd otheewelickriowrrsuspbendingeggedist Fherusigsbbindlof the present
invention a6 JAUBNARAR AAIIVIAIS A0RUAISHEto(R oy A B NgNANgY Jaolus injection or
continuous in usmﬁs gn may be presented in unit dose form in ampoules, pre-filled syringes, small
volume infiMidNadr in multi-dose containers with an added preservative. The compositions may take

such forms;as SUSPE/SIBNS A 0NmL0LNHISIONS 8 (Y Q20N ARARE IPLINBPRINBHSEE/ 58 -59-
oily or aqueous vehicles, e.g. solutions in aqueous polyethylene glycol. Examples of ”X of
nonaddeoldameal) amdeie’ Qoo Ve med iﬁcﬁf\é Qd'ﬁ]y?@ﬂg E‘Rﬁ%ﬁ ‘fﬁfiﬁgﬁ‘?ﬁ%ﬁ% dcol,
vegetable pjipcessr .1 0ling @il) AnddniectaplenetganiTrsiers (Bgmaihyt oleapa)tidmedizmyvcantain
foimulatory agents such as_preserving, wetting, emulsifying or sus [ tahilizing. and/or 5
dispersingégéﬁé?iﬁ’é‘?ﬁratiﬁé‘f tlé‘é‘% \%‘?{ﬁégr%%sle%({ “rf%n%len?h 5§£@#§?ﬁ2’, ) ?Eﬁ(ri]ga%by aseptic
isolation ofstecherselidomubydydphitisatignddom sefutiorfiédrbyonstifniper sefold Gssaratheecbiedble
venicie, e JapehiRAioRRa]Ss HRIR 3 i SPRMONRSIZERT]BS Piasgnizyvention may be folululated
0 re

for topical administration epidermis as ointments, creams or lotions, or as a transdermal patch.

Ointéhtssaardcreamspamaipnial 80g. (enarhifstaemaiiinh 198uB8iis @7 51 BadEWth iR ddition of
suitable th@Ef&%ﬂ%@&?d&r gelling a9enis, Lotionsman ke dolinwaladwithanaaueensarall hase and
a

will in general also containina one or more emulsifyin a}glepts, stabilizing agents, dispersing agents,
Its!

suspendingtareiratipié ketiig 4580 NP EordNne’ ¥ormulations suitable for topical
administragign §the euibineeds (BzangaREsMpS) JORVEIIgEIDEs aftavpred Dasetusually

sucrose and 15 acacia or tragacanth; pastille risjn Ve j jent inert base such
as gelatin 8%&8‘*3%&%%P%ﬁ@%ﬁ?ﬁ%@?ﬂ&r@i@%&@&%‘é&%@ 50%%%%2%5 %%l&%% redient in a

suitable liquid carrier. 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 20 the active component is dispersed homogeneously, e.g., by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to solidify. The

compounds of the present invention may be formulated for vaginal administration. Pessaries, tampons,
rreaame Aele nactace foame nr enrave containina in addition to the activve inareadiant ci1ich carriere ac



The compounds of the present invention may be foimulated for aerosol 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 si éH p;g’;ned by
means knoww(g'ﬁf’ﬁgogf’ﬁ(’%.g. by micronization. Thegactive ingredient is 5 pﬁ%\/i e |§1ﬂ% pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CFC), e.g., dichlorodifluoromethane,

trichloroflyggoaethans, ap diciormis atuoeaiNana.9kcasaon RIoKds Peaihes suiiable gasuthe

aerosol may conveniently also contain a surfactant such as lecithin. The dose of cHug rr@)ébg
Sh a0 f]l of a dry

controlled’ty BEFHERIREPSRKFED KHAATAREATTAS S AR Har L& MGy Y BratA

powder, ejgie@ MQROE TRbafiie-cnropednd inad stiiabledegwstaicbase surdlicdsiactose, starch,
starch derivatives sugh droxypropylmethyl gellulo olyvinyl idine (PVR) -The powder
carrier wilPTRHE G Hﬂzﬁfﬁ?ﬁlﬁéﬁ 8‘]\}?%%% 1%%%%(5# ec%ﬁnpo& |o%%%%g@?s§rﬁfe%ﬁ&ulrﬁ? dose -loin],
e.g. inscapgBsips & @drihiges of e.g., gelatin or blister packs from which the powder may be

administe means of, an inhal ired, ylatiqns f ' eric
coatings ATa S B R e vent For
example, thgacotpishAds dhyHw gidseripddlention can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of the
COMPOoUNg:ig RIS IBANS-Hish MIARIIAGENE ROMENINGE Witleeh HeR(rantthedinreid i3-6roial ,&Sompounds
in transdermal delivery systems arc frequ ntgﬁchedtlo an‘fkﬁfﬁ esive solid support. The
compound of 20 intere& %ﬁ%rﬁjé"éa?ﬁﬁm PRt ation enfancer, e.g., Azone
(1-dodecylazacycloheptan-ge estained release delivagy systems are inserted subcutaneously
into to the subdermal layer byw;ry or injegq%a'@ﬁfﬁ rm@akimplants encapsulate the compound
in a lipid soluble membrane, ax., 6ilicone rubber, or a bioflegradable polymer, e.g., polyactic acid.
Suitable formu s along with} eBhts and expcipients are described 25 in
Remington: cietfée and Re 1- -€%f Phastety 1995, eglited iy Martin, Mack Publishing
Company, 1 itwgﬁsto W Péans vania A SKilled fqffupition scientist may modify the
formulations wifhin the teachings of te spécification to prigg ous formulations for a particular
route of admin&tration without rendering the compositions of the present invention unstable or
compromising their therapeutic activity. 30 The modification’ofthe present compounds to render them
more solubfen WAt oflother vehiclé?e.g., may be easily acgamplished by minor modifications (salt
formulation, gatetitAtid, &tc.), which are well withinthe.erdfharPski hig, the art. It is also well within
the orﬂjnary skill of WO 2009/053269PCT/EP2008/063758 -8%the art to modify the route of

administration and dosage regimen of a particular com in orgder to man t cokinetics
of the presiR-tonmBPEsRaL s %&rﬁu%bgéé:ﬂﬁ%‘i’%%@ﬁ%&sg#eﬁg) Wﬁ%%%ﬁ?%é&%%@%g y effective
amount" asauseshierelromesistian afMblhtaethizedtoreduset brsymptoms of the adisbeseditran
ndividual. e dpse wikoe adiusied ta e ndidL A eRUIEMEDtT B6aAAIcURL . That
dosage cari vary within wide limits depending upon numerous factors such as the severity of the
disease toslmp treated, the age and general health condition of the patient, other medicaments with

which, e gajent isRelng \taain g odieanddumel adminieisation andbipeersfarepossiand
0] ICa

experience e me practitioner involved. 10 For oral administration, a dail dos%gg gf between
%%eﬁ% Fi

about 0.0 masdt gLt BIO0HRFK Bédyeiht H@%@Q%ﬁﬁb@éﬁ&ém py and/or

in combinglign:tharaPhAHRIGIkaE dailrosage s deivver BabagkO. Tiandiatost a0 famigkgdody
weight, more preferred 0.1 and about 100 mg/kg body weight and o%t e(Ereferrg[e 1.Lghaﬂgggout 10
mg/kg bodyFRERhHERPE4FIPRGs, T %Wﬂﬁ?slﬁ%?fo‘ﬁaﬁosg’?%tﬁ ?)@fgb‘ﬁ gH8E55&  Ehge’ Would be

about 7 mgstprRL 7. omRerdkisiayd Thermdalyttosagercatibe edinidisidrét @s @ sifigtectipsage or in divided

dosages, typically between 1 and 5 dosag er day. Generally. tr. ent.is inifi ' aller

dosa%eos \/\M%@ @tgege[%grridtﬁ%ng%h%tg i i%séﬂ’ %%ﬁér gc\ac%’r%%gﬁsn%fr ?ﬁg‘[‘ré}érﬁle@f %%gé%%%%%kﬁacreased

by small indreimentshunBt G bptimengreffect {0rWie Etdividual sdtiddt 19Gexiifed. One of ordinary skill

in treating diseases dessribed fereinayl e ables Withoukundue experimsrialignand in reliance on 20
e pe e

personal knowledge, e ence and isclosures of this application, to ascertain a therapeutically

effective alftehives phepesmpmlerds oy tregpdsetrnvEiaoReRingives BRlasb dHPRATIRC The

pharmaceyficy prepaiRtionsiane BRI LRIt esaae davms 4 p.sushyion thepyeparation is
subdivided into unit doses containing agpro riate gquantities of the activi component, 25 Tp_((asunit

dosag® forthbars teapatrhbett T8kne BRIy H-RepARITG E?eltger?ﬁ}%‘fﬁt%lstho
preparation, shgras.packetiegitabiotsiisapslesnamgingwiders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, 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 30 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. WO 2009/053269PCT/EP2008/063758 -62- They should not be considered as

IimitinAa the eccone Nnf the invvention biit maerealyvy ac haina illiictratin/e and renreacentativie tharenf Evamnle

s



step 4 - To a solution of 1-12 (0.370 g, 0.719 mmol), MeOH (16 mL) and THE (10 mL) was added
dropwise over 5 min a solution of oxone (0.884 g, 1.43 mmol) in H20 (6 mL). The solution was stirred
at RT for 4 h then a second portion of oxone (0.6g, 0.97 mmol) in H20 (4 WO
2009/05326FCHBFEOB/063758 -63- mL) was added and the mixture skfFEEHIFPEEATShal 2 h. The
reaction mixture was diluted with H20 (50 mL) and extracted with EtOAc (100 mL). The organic layer

was washed Wlt 48 il t ford 0.380 g
(96%) ofrlfﬁr{% bIgurwas seﬁd‘(ﬂ%fﬁﬁg h?igé?v%ﬁﬁgﬁ? ?ﬁ&&?‘;ﬁ?&%@%ﬂé \si?gg@éﬂ@a solution of
13 (0.100 g, 0.18 mmpyyisier DKkEmehil)6ndib sdrecey Nain-b b ahengbed-@. 72 tiflsetfd the resulting

mixture warmed to RT gngl girfed3 ngﬁﬁme (igy4ing solution was added pyrrolidin-3-yl-
methanol (0.054 g, 0.535 mmol) and the mixture stirred at RT for 4 h. The reaction mixture was next
diluted with water and extracted with EtOAC ‘organlc Iayer was washe W|th brine, dried (Na2S04)
and concentrated in vacuo. The resulting ¥

G -3 ot wa
[ e ep usl p 2,
2-methylsutfnyl-pyrimidiRt4- ylamlne id 15 pla5e°8 W|th -a |no 1-methyl-pyrazole, in step 3, 4-6 is

replaced witk@20 (Ar = 4§ €lopropylphefiyl) and steps 3 d 4 are omitted. Example 2:
4-tert-Butyl-N-(3-1542-(3-hydroxy-pyrrolidiBd-y1)-pyrimidéd-4-ylamino]-1-
methyl-6-oxQgl,6-dihydro-pygidazin-3-y13z¢-nnethyl-phen31)-benzamide (1-22) To a solution of 1-13
(0.069 g, 0.12 mmol) and DMF (2 mL) was added pyrrolidin-3-ol (0.032g, 20 0.36 mmol). The reaction
mixture was stirred for 2 h at RT and then for 2 h at 60C. The reaction mixture was cooled to RT and
part|t|oned between EtOAc an szf; =!. organic layer was washed with brine, dried (Na2S04),

? fered residue was urﬁledjg[p a preparative Si02 TLC

ogEftord 0. 028@64@ J542- 45 The following analogs were

Example 3: @

4-tert-Butyl-N-(2-methy 341 -methyl-5- [5 (erph - ea{ponyl) pyridin2-ylamino]-6-oxo-1,6-dihydr
0-pyridazin-3-y1}-phenyl)-benzarnide (1-1; 30SCHE ep 1 - To a solution of morpholine (9:00
g, 103 mmol) in EtOH (400 mL) was added EDCI (10.0 g, 2.2 rnmol), HOBt (7.00 g 51. 8 tnmol) and

6- tinic acid (6 t It ' . Th

so?lrd"wgglg‘oﬁérr; 5 ?(ﬁ At é?gﬂoﬁﬂ\gfg 2@ S Im@%ﬁ%ﬁ%@(ﬁ% S% 1%%@% H(1 gigmL) an
DCM (1000f6Ljvto adfedi 13608 ¢ bfriB,2 @ummmogem@nammqowmﬁ@)vemgl@@m@@mwm) step -
Toan ice 90@57 WRRSISRN AR I Gndded b Bl R 389790 Blanc BMF:(50 mL) was

added NaH mg, 21.2 mrnol, 60% suspension in mineral oil). The mixture was 5 stirred at RT for

30 min th@@ﬁ@@@@ﬂé@%@@%@d&%@@?l’@@@ wated H bt WhR cAatEe DRt Was WA Faction mixture
was partitigRadhbeiveamsaiuated aeHggusNFAE M BIOAG §d"@]§t§)rﬁﬂo|@y@(1\/\éa§?0dﬂﬁ}i (MgSO4),

filtered and concentrated in vacuo. The crude product was purified i0 elutlng
with 284, 187 kS0 BRI Es SRSAC Y8429 @*%&ﬁélf%@%é?@é%%%% %O(ﬁ[\m fé% 3-Toa
suspensio&bgﬁﬁsgm 030 g, O. 085 mmol) and A- 6 (O 035 g, 0.089 mrnol) and DME (2 mL) ina
microwave tube w ded a sc 8 mol d fter
sparging t ERviixt fﬁaﬁ’ff %Fﬁdf%g'?\‘#ﬁﬁ ‘fz Ougﬁgzﬁ?rﬁﬁmg hv?/l{a% ad)(;a 8‘“%% I?'n)get'?ube sealed

and heatedffatrd ISE€ for 30 min in a microwave apparatus The reaction mixture was partitioned

between HgO gndlﬁp c Tga ¢ g% f E%&?ﬁr \ggfz\(y?ne fg“r\,'(g%?%ﬁ“&% quFQ1&IL\é Qﬂ 1_ qen )

concentra vacuo. The cru ro as puri %ﬁratlve Si02 TLC plate developed with

5% MeOHADE Mo atfbrdQrBdayt 6oy obed. in-Sop 9 prapardel 2riglabeish? Bxcept in step 1,
mOfphO“”@t_&%S@ replaeathwifi ke vRPe R2RsWhHiGh Bitand@dm1 ) and THF (10mL) and was
(6-amino-pyridin-3-yl)-(4-methyl-piperazin-1-y1)-methanone (CASRN 652138-83- S)Tﬁé)(} 3[4 1-4,1-9,
and 1-24 W&@Br‘éﬁ&r‘éﬁ%’?&l% &1 ERELIT Y PSs BTN e 2V AN RS

4- amlnopwc;mmgenmeww@semmwaeﬂmatm(@&ﬁﬁ@g@ﬁgﬁ%&ﬂcb)mMzr @r about 18 h. The
aminobenzoyl)- mor I|ne SRN 6 e ere was used in place B 2 in step
2. 1-25 WHSBRRBAR 8??&12% 2&8&@1 Bhgﬁ% g‘]‘@é’ r(\;\(:i:) 1 e 5 (‘% %10907- 25
84-9) LWh|Chhuameulpseﬁwwﬁysqnyiﬁmﬁowﬁmbﬁembu@i(beﬁkﬁlpiamdeazﬁ@rpﬁqfe@hziﬂ%coupllng step.
1-26 was on tion thyl aminopicotinate (CASRN 36052-24-1) in place of B-2
in step 2. % uzuki c%ué??ﬁgsgro (ggdf%‘i a%ﬁi%oncomltag%%t hy«grolysis of the methyl ester and the
resulting carboxylic acid was converted to the amide by BOP-mediated coupling of 30 the acid and
4-hydroxy-piperidine in the presence of TEA and DMF. Step 1 in the example was omitted. 1-46 is

prepared analogously except A-6 is replaced by 120 (Ar = 4-cyclopropyl-phenyl) as described in step 5
of example 25. WO 2009/053269PCT/EP2008/063758 -65- Example 4:

A-tart-Riitvil-ninarazine-1-carhovyvliec acid

plate developgd, with 5%



10 chromatography eluting with 4 % MeOH/DCM to afford 0.154 g (0.366 mmol) of 12a: MS (ESI) 421
(M+H)-. step 2- To a suspension of 12a (50mg, 0.12mmol) in THE (4 mL) was added a phosgene
solution (0.18 mL, 0.36mmol, 1 93 M in toluene). After 20 min, 1-tert-butyl-pi erazineq%%S mg, 0.60
mmol) was al844HG3E9 resulting solution stirred ég_r 15 mm. The resultiﬁ% SRS 5 partitioned
between EtOAc and dilute aqueous NaHCO3. The EtOAc layer was washed with brine, dried (MgSO4),
fitered arg. goneeRIAELILIAGHO TREGIHABIPIORUGL AR RHIHIGT. A ARIER AIRIVESIIELC plate
developed with 5% MeOH/DCM to afford 0.050 g (0.085 mmol) of 1-6: MS (EST) 589 (M+H)-. 1-15
was prepareghbingaisly except in step 2, 12a was condensed with with 4-(1-hydroxy-1- 20
methyl-ethyl)-benzoic acid (86) using BOP-mediated coupling as described in step 2 of example WO

2009/0532RQRGIE/ ER 20Q8/05 368 166B ktdxairbiprepspt-anaianilgy endpptiredigh 20k is

condensed with 4-tert-huty|-2-methoxy.benzaic.acid using BOP-rpediated coupling as described in

step 2 of example 6. 0 t#'l%é?@@fqﬁ/@fé%@é" gﬁé&:e %(&—?éEF(OHﬂSb: X =CH(OH) 1-5was

ysly starting wit 18a which @as convened to 16a and condensed with 5 86. The
MYondensAl

prepared by thw
by BBr3 medigied demethylation 8f 1-30. Exa

phle 5: 3tert-Butoxy-azetidine-l-carboxylic acid
-mdthy1-5-15-(marfAphaline-4

ony)-pyridin-2-ylaminol-6-oxo-1,6-dihydro-pyridazin
N i) " step 2 OR0-'13 u Na 20a:R=fl2224 20h:
R=ten-Bu step 1 step 1 - A solution of 20a (CASRN 141 Q313 g, 7.58 mmol), cyclohexane
(20 mL), DEM1(10 mL), tert-butyl trichloroacetimidggy(5.4 nit, 30 mmol) and BF3'Et20 (0.48 mL, 3.8 15
mmol) wasystifresl Bordid h. NaHCO3 (2.5 g) was added, the mixture was filtered through CEL1TE(r),
and the filt Was ﬁmceﬂ?ed)tgmaw g of &rr bitytRdEIsolid. The crude product was purified by
Si02 chromatography eluting with an EtOAc/hexane gradient (0-50% EtOAc) to afford 0.408 g (23%) of

20bas a eﬁl@ﬁlﬁé%&iﬂpouﬁ&% PrepAr & 8Riedisbitinm o M hl dRomi dndrst askiy bsdpeded0.5 mL) was

added to a 20 solution of 20b (0.251 g, 1.09 mmol).in McOH (2 mL -5C. The colorless solution
was WO é%@%ﬁé@@é?@%@@/gﬁg?%@%dﬁ 5%8‘%??81‘%1(5 ?g’dgétgrsf%é) T Ea’i%ﬁoélgiﬁ%ntrated,

chasing wighxgietidyl -etheutoxafiord dinddeing s prottite doligithatmaspudedaniftioat further purification.

step3-P e (20% in toluene, Q.45 74. ol),.was.added to.a solution of 14a (0.1697 g,
0.728 mm Diggg"ﬁ%ﬁﬁ%?ﬁ%i trlﬁ%%. ﬁ%&%é@?\{; r@_%f%gg%@ %ISQQ%%%%gieaction mixture
was sitiiregriprid airopoddyendransieire 8, \AaPabiarypipaitbno eef sgl ot taritngetertzn?. A total of

5 mL of ac%gii‘ﬂpy I{%ﬁ%Mh‘é’ﬁ? used in rinsing the flask. The yellow solution was stirred at 0-5C for 10
min, then 4 g of Si02 was added, and the mixture was concentrated to a pale yellow powder. The dry

Si02 was &bfficaddidé top bf Bre@RdHIBeEy Y SlerRURVItP BB Agpeah & Bhatdisiip BR800

Et0AC) to affpsdd 2468 B0%ebf 2épasiaenhite 10solid. The synthesis of 1-10 was completed by

coupling of B-3 and 24 as previously described.in step 3 of example 3. .
Ping I1-47 can be prepar%d analo g})lusly except in step E), 28 15 coupiepd with azetidin-3-yl-propan-2-ol

15 using HATU as described in example 21.

Example 23: 1,3-Dihydro-isoindole-2-carboxylic acid {ZQmethyl-Sm{1—methyi-5-(3-methyl—
ureido)-6-ox0-1,6-dihydro-pyridin-3-yl]-phenyl}-amide (1I-17)

62
step 2
N | o i

94

step 1 - Phosgene (0.270 mL, 0.513 mmol, 20% in toluene) was added to a solution of 14a
20 (0.100 g, 0.43 mmol) and TEA (0.150 mL, 1.08 mmol} in DCM (6 mL) cooled to 0-5°C. The




Example 6:
N-(2-tert-Butoxy-ethyl)-2-(2-methy1-3-{1-methyl-5-[5-(morpholine-4-earbony1)-pyridin-2-ylaminol-6-0xo
-1,6-dihydro-pyridin-3-3,11-phenyl)-acetamide 15(1-32) step 1 - A solution of B-3 (256 mg, 0.732
mmo1), 28 (Y2 /953282 mmol), Pd(0)(PP13.3)4(84 mg, 0.073 mmol), BRI E378810 mg, 2
93mmol) in DME (2mL) and H20 (1mL) was heated at 170C for 12.5 min in a microwave synthesizer.
The resulting mixture was partiti t t d;H20.: aqupoLls;layer was
phase Wage‘agéfﬁgtrgg%%rgg%%flﬁv%:%%%ﬁ%’ggﬁb F%é%;l%gthlg ieggtl}ll;ta}r%o dl%évg%’;iil'tered, é\?gshed with
water andvdrieddedafiditocr63 G 0sse st of 06 NS (ESNEs e i sqlutjon wagadded Si0;

2009/053269B G122 00BUG HOR 68 SRR o QABAE0 (10, 0 Ak 318 BOR1S5,400, 0.12 mmol
was added DMF (2 mL), N,Ndimethylaminoethanol (0.017 g, 0.11 mmol) and TEA (56 mg, 0.56 mmol).

After 4 h thepHed 4t dhe iORRITe SiRs PivioHBHNSStB e EIROA b aFaiRRLSELCRS A ) ¥he EtOAC
layer was wased yath oring odiedd VasOdhwitesad andweancentiateshifiaeu@uiifieatiaide product 5
was purified on a prepar%ive Si02 TLC plate ((ngl\elzg\)/elo ed Wi%’g 5% Me H/DC@A%O afg‘or 0f033 g (0.060
mmol) of PEBK\EUEER B4GY MRS TIRARAES FH SR AREATS R B P 39 hng 1-36 were
prepared by:mpic bmedfiatedonpling of 26, with 1-amino-4,4-dimethy1-3-hydroxypentane,
3-tert-butgxy-cyclobutylaminc,.pyrrolidinc and 2-ten-bytoxy-ethangl res ivel Ing. DCI
coupling ?);fé%g():%?sd rs?grai {%loa &285: Oélt%%cfcgp eXanm Iré’ti%% "eé%ne/értoéggég%sngﬂ?géﬁa\%ﬁf §§ :gi%’a%s the base.
1-35 was [irepai -t BI@PLBatalyzed CONIRY 6T 388-dnel B-iso-propoxy-cyclobutylamine using the
protocol described in step 2 to afford :
1-(3-teyt-bpiawypde eiidin-hyhkadBtdido O telrame inKidio 3v2dairrrlneclandnshyphemdiethanone
which was subjected to Suz_uki-couplingl with B-3 (NleR2 = mqrpholine).. 1-31 wa?eg@;{ed
analogously from 30 by BB HsLansia b astHa bR R dirygas e - fBRES L &MY ki coupling of
5-chloro-345-(4-hydroxyepigahidio g-28arbonyl)-pyridin-2- ylamino]-1-methyl-IH-pyridin-2-one and 18

afforded 30. Eﬂgiample 7 o

6-13-42-(4-tel t-Butyl-phenyl)-2-oxo-ethylEphepyll-2-methy1-4-(5-(morphiblingt4-earbonyl)-pyridin-2-yla
minol-2H- zin-3:3he (1-37) 0 eﬁo : R0 ep 1 -Tﬁﬂ% T GN0.362 mmol) and BOP
(160 mg, 0 mmahpnas /dd N(5 NEA (€25 mggl: Mol) aggxhiophenol (40 mg, 0.36

mmo D. Afteg.gtigring for 18 h, the resulting solytion was partitioned between]EtO4¢ and dilute aqueous
NaHCO3. The EtOAc layer was washed Vifth brine, dried (MgS0O4), filteredgandfcor@entrated in vacuo.
The crude product was purified by Si02 chromatography eluting with (2% MegFQEM), 1o afford 0.041 g
25 (0.076 mmoD of 32: MS (ES1) 542.0 (LM+HE. atea2 - To%#sblution of 32 (40Hng, 0.074 mmol),

4-tert-butylphenylboronic acid (16 mg, 0.089 mmol), capper( Pfehéirboxyate (17 mg, 0.089
mmol) and Pd2(dba)3 (1.6 mg, O. ﬁ%ﬁmn%giagﬁl 3flﬁ@(Z mlmslgg(igzd &s&@r@ﬁ
triethylphosphite (1.2 mg, 0.072 mmol) and THE (2 mL). The resulting mixture heated to 30C

under an aygoR aimaSRIET.IA-HE N MR 2ARSIAEAZRORG L/ERA0AGAPATEBNAS JThe idue Was

partitione ween EtOAc and H20. The EtOAc layer was washed with brine, dried (MgSO4), filtered
and cbhcertPafer i adteddNath&od riare (B dueingEd P ARBETHY PrepaiaravLpl Eagsk i ®.004 g

(O-I(IJOOT_ mmah QF%&%M% (125?\{%} 5%@1(%@;&&?1&%&&%61@?% QE(DEQ%&@Q@B?@QQUHV(@XGGPI tha
palladium coupling in step 2 is replaced by amide coupling procedure o
withl-meth%i-‘bi&e?ﬁ?ﬂ%)a?%‘i@‘r‘f‘-%&?dﬁ})a‘%ﬁ‘iff‘ég SR 1651 F%-?é{g‘ﬂ}FB‘bﬁl’aFée@z‘ﬁ%j“ RT. The
4-tert-butybpipriiding 433.dimetiicoutwiamines dldcetylnibatazine foespectivélyn Hhelooldptiig can be
carried out using BOP-mediated.conde ion as d ibed in step 2 of example 6. Example 8:
7-tert-ButyWLé1-°(%%‘rﬁ% %ﬁfﬁ% ?é«.%’&ﬁ?ﬁr m%ﬁ&%ﬁ%ﬁé)a-earbonyl)-pyri di

n102-3lamitep] 6-Ghoa b igiyone96i (it 8- Pikpmemyi))agd $4ifid&20 5 H4Gmangp By a8Bu step 1 -To
34a (3.713,g, 1137 g@ﬂ%oéa?%%%(g %%%%%%@%@@@a%ﬁomm%?@@i Q@%%}qg

20852 0D was
added DIVlFE45 raL),TEA (1.72 g, 17.0 mmol), and trimethylsilylacetylene 15 (2.22 2.70 mmol).

The resultingermissfteshrgsitedbdzd BOE) (Hdeh AM8deAdmBephEns Fefetsi; H?erq‘igétﬁ‘%?ﬁe was
partitioned,heteen £toAe@pst H20yT e EiRpslaver wrs-washedimith-brine casird AMabad), filtered

and concentrated in vacuo. The crude product was purified by Si02 chromatography eluting with DCM
to yield 3. TSR DY SSHOF 8abVufisn SPResiRBRUr SAST SRS PG P R ARG UICPE DS (3.18
g, 23 Osmragh-were-slirsetkindR 0 A eQd{ebwih) QRO eitratied vesuEipnidthcegasupatititned
between EtOAc and water. 2009/053269PCT/EP2008/063758 -70- Lhe EtOAc layer was washed
with brine, GHeE RFY 4Sh1ﬁr{¥é)fé A4 ocr?cr:%%ﬁﬂ%{jtgétfﬁc\tlsa‘gﬁg’. alrffé? & egﬁbic?é%’ie\;“vggxpurified by Si02
chromatogrepioyastdtiog fuith @OdEt9ALHexane gradient (0 to 5% EtOAc/hexanes) to yield 1.910g
(9.398 mmol) of 34c. step 3 - To a solution of 34c (1.662 g, 8.176 mmol), CC14 (20mL), MeCN (20
mL) and H20 5 (40mL) was added sequentially H2104 (9.322 g, 40.89 mmol) and Ru(lII)CI3 (85 mg,
0.41 mmot). After stirring of 90 min, the resulting mixture was diluted with water and extracted with
three portions of DCM. The combined DCM extracts were dried (MgSO4), filtered and concentrated



in vacuo to afford 1.924 g(19 mmol) of 34d. step 4 - A suspension of 34d (199 mg, 8.91 mrnofi, 10%
Pd/C (40mg) were stirred in EtOH 10 (6mL) under a hydrogen atmosphere 3 h. The resulting mixture
was filtered and concentrated in vacuo to yield 0.177 g (0.916 mmol) of 36. step 5 - A solution of 36
(78 mg, 0.4T%RAMAYIY/&Ha%%imethylorthoformate (2 m)) was heated to 105E$3HBYRIROTAE resulting
solution was concentrated in vacuo. A solution of A-6 (100 mg, 0.41 mmol) in toluene (2 mL) was
added. The resulting mixtur, f r rated : ified by
5102 chronEiagragr St @%%&L?%éé&%@?ﬁ%%%‘s@%ﬁ*%“%%%*éﬁzof £ (o)
419.2 (M++i)-addep 4-hydotaanperigis (86 g, @:%BWB@M&E/M&&%%E&&%&% fifshas (68 mg,

0.16 mmqlésﬁt%(%)s(ﬁﬁ'ib%m;mgd 0 A6 50 e)) 1aRdINARG Qs (BatMgn 849 mmab At BMME{RmL) and
H20 (1 nth) was heated at 170C for 12.5 mm in a microwave synthesizer, The resulting Z%rglxture was

partitioned BeEARAR Eoa & anariEd AN E R iRt VRN e [hG AR BT IRE UHRIEEH), filtered

and concertirRgIANACED;ThgE tdeldyauwah wasNtiEDOM arareparatyefidA-FBC plate developed
with 10% MeOH/DCM to afford 0.264 g (0.044 mmol) of 1-8: MS (ESI) 606 (M+H)+. Example 9:

7-tert-Butyl1-3-(2-methy1-3-{1-methy1-545- Ine-A-carbony1)-pyEidn2s2- iN01-6-ex0-1,6-di
hydro-pyri a%?#%?ﬁlpﬁé%(f{)@ﬁ%%ﬁﬁ/n& rﬁ%q%?&(ﬁ%@gﬁl i;%ot{;%@%{{%%%%%@% u;méﬁ g% il.ég (111??1< mg,
0.018 mmol) and NaBORHBHIrBlindg-Doamehbrolar] H-dib ydeomywidinadaBdrhensh-bemrideo in
MeOH to bring the pH tm:_ggf,. After stirring for 45 min, the resulting mixture was partitioned between
EtOAc and dilute aqueous NaHCO3. The EtOAc 30 layer was washed with brine, dried (MgS0O4),
filtered and concentrated in vacuo. The crudegiadugj\Was purifiechorsanss02 preparative TLC plate
developed with 58e®H/DCM to afford .5 mg (0.04&g/m ) of 1-34. MS (ESI) 608 (M+H)+. WO
2009/053269PCH NB37588 gm 104e” ~0” . T

4-tert-Butyl-N-{2-me -[1-__—t‘§’yl-5- ethyleido)-6-oxox g dihydegpyridazin-3-yl]-phenyl1}-ben
zamide (1-23)4# 1R = H step 4 "so: 1-23: R = C(0)NIIMe step 1 - A mixture of 40 (0.127 g, 0.774 mmol,
CASRN 823-5@2) el Regbagueous NaQbt 5 solution (3 mL) wat'heated at reflux for 21 h, then cooled
to RT. The pH waslg%ﬂét:e%?gmith glacial HOAc, then the mixture was partitioned between H20 (20
mL) and EtO e(30 mL) The aqueous layer was extracted with EtOAc (30 mL). The combined organic
layers wer d O RiEYgeh grMspncentrated to give 0.082 g (73%) of 42a as a pink solid that
was used Withgut I kionij10 ste_pfﬂ,e\ mygyre. of 42a (0.082 g, 0.56 mmol) and K2CO3
(0.117 g, 0MI5 amoff InPMAY(3 ML) was treaged with methyl iodide (0.035 mL, 0 56 mmol), stirred for
42 h, then diluted withNg20 (2@ mL). The mixture was twice extracted with EtOAc (20 mL each), and
the combined organic layers were dried (MgSO4), filtered, and concentrated. The crude product was
purified by Si02 chromatggraphy eluting with a EtOAc/hexane gradient (10 to 50% EtOAc) to afford 15
0.035}68 (39%) of 42b as an off-white solid. step 3 - A mixture of 42b (0.03 %‘{g.zmoll) %16\34(0.102
g, 0. Sl NAS GO 76 GROMHb tarl DT PPN (XD I8 4035 R e (2
mL) and E}&Q {ddnlyamsietand, Rectarisatd 200 fondl) mihTEA (i ralya/edsyntigsizer. The
mixture was partitioned between IEA}O%(BO A and tH20 30 rrrlrll_ Ie;l'eherggue%%ﬂs laye was aesxtracted
with two 3T PSHE Y BrEIFAE THe BBhbined SPganic 18yers were dried (MgSO4). filtered, and
concentratedkitiine chetesprdttGrin@spmdifieddony 800! ¢hrohaligramapielawagweidaehedsiOGM
gradient (Gip 2t MEQHLIRAIY 4RUIAREN faruyiile smnﬁt%ﬁgfgggm st

completely pure was used as is in the next step. step 4 -°A solution of g, 0.100 mmo 0
and DEPEa {1044/ mkas. 2Bdignolf i BEMER A28 il 1dobied 86 10HE was treated with a 20%

phosgeneg‘_&@@ﬁ&%@e@ts@-z@ma.%%.a@maoﬁbmi garasostirred fand@iminy then a 2 M

methylamine in tetrahydrofuran solution (1.0 nth, 2.0 mmol) was added. The mixture Waés stirred for 1

h, treated MIMABIRANNITARdlatisrBed BIE SIS FHE R FT-WK Sats By R &SP HS8 olumn and
eluted withygedMeRH/E0Ae gragdient AV 2009/0%23260RCHERZ008/0RBA0B): T2 (& tandtaldeOH) to
afford 0.039 g (87%) of impure 1-23 as a white sqlid. This, solid w mbined with other batches and
finally comPietivh ﬁégﬂﬁliﬁ'ﬁﬁr@i% 8%‘?62“&%?%@61%%%%#? glﬁﬁigf\'/vith a MeOH/DCM gradient (2 to
3% MePH ktdy 37 wasipiepatatcarial 6y 8u gy exXcaptah, StePla(dedrakt mda /TR Frewiijtiomavab replaced
5 with an ethylamine/THF.solution. pl : : ated at TOC
-tort B PR o R S-S B PSRy i S A0 ez
mide (11-4)vernight4gHR misters 318 heRpar@GiO)NEN st FIOAN Mkt sideaed80qmi)22hemol,

CASRN 910543-12:8) A8 QBA Sk AnmPihd G NARGH3 (9138853 R8s PiRBild 39d RA(0)(PPh3)4
(0.141 g, 0.1722 mmol) in DME ((10 mL3 and H20 (5 mL) was stirred and heated at 170C for 30 mm in a
microwave synthesizer. The mixture was partitioned between EtOAc (100 mL) and H20 (100 rnL). The
aqueous layer was extracted with two 100 InL portions of EtOAc. The combined organic layers were

dried (MgSO4), filtered and concentrated. The crude product was purified by Si02 chromatography

/N




15 eluting with a MeOH/DCM gradient (0 to 4% MeOH) to afford 0.341 g (72%) of 48 as a yellow solid.
The material was not completely pure but was used as is in the next step. step 2 - A solution of 48
(0.136 g, 0.348 mmol) and DIPEA (0.15 inL, 0.87 mmol) in DCM (7 mL) at 0-5C was treated with a
20% phosgeW® 3YIRtBRGh toluene (0 19 mL, 0 42 mol). The mixture wal SR hm, then a 2
M methylamine THF solution (0.87 mL, 1.8 mmol) was 20 added. The mixture was stirred for 15 min,
then ads%@%?@%%?aﬁg%ﬁ& %Féeﬁﬁnpé@@k{%\@%@%ﬂﬁ%b@o W3 Sio2.caromAtaerapios ghiting first
with a Me tOAC gradient (0 to 5 % MeOH) then (0 to 3% MeOH) to afford 0.101 g (65%) of as a
white soli#¢4.1-5, 11-6, 11-7, 11-8, 11-9, 11-16, 11-18 and 11-22 were prepared analogously except in

25 benzy e KR oL Bt (repan Lol NN
enzyl amine, N',N'-dirnethyl-ethane-1,2-diamine, 3-dime mino-propan-1-ol and N',N'-
dimethyl-ﬁéﬁé&aé’%@-ﬂi@ﬁ@ﬁ@ﬁ%&@ﬁgﬂn"Wédﬁ?fb %&#&#@o@%&%@uﬁenm was
prepaged aBalagoiuslhviexceptsi-een R 1A Was weplpectedity 8:Gertlvutykidd8phy cluting a
(4,4,5,5-tetramethyl-[1,3,2]dioxabor -2-y1)-phepyl]- ami 9) which was prepared by
acylation 8?%**(%{‘&"’%‘}?%@W&@ﬁ?@%éﬁ%&%’&%&fﬁ%rﬁi%ng amine with 4-tert-butylbenzoyl
chloride Ssfth-13 Avasxpiepai ebbanaligG08lynexdepo imtied) Suthu togping trratep . 1 dP8:Rad eplaced
with 56. 1323 W5 RehAted A9l eXGaRkIRGIAPiA LRI Ainaasfepiaospiishubil. N1-
-1,2-dia

dimethyl-é}fﬁan'e Ine. Example 1274,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
{2-methyliB4ted mieFy L oIl bting-DveTaB e oker Toae HiRg ARy Fitite BAILISREh PRLARFUE HOKFL-11)
SOSL, 2 = 480,25 444 R QUM |- RS REERILET A ST EQUBHTG) of k50 and
subsequently converting the amine the urea as described in steps 1 apdjﬁ;f exa p@é{% H-10 and
11-12 (dicRasoibrek '§ge\xf%§$da%Wﬁ@&lfw@%ﬁlﬁq@%ﬂ%é’ﬁ’r@ﬁﬁﬁ@%{ﬁ 8’@&@1‘% t 50 was

replaced witths3riiia) and:4% 385 respEcivalywhiesguisit: sioxaberplanes were prepared by
acylation 14a (CASRN 882678-96-8) with 4,5,6_,7-tetr2h q\r;hcqy nzg{gihio%%ne-z- %Ffl)ori](}g 1cthoride
(CASRN 8538 t9 P SRer shAOpsRHS ﬁéﬁf’é’-‘il‘c%‘fBon% chioride (CASRN 38827-11-7). "~ -
Benzo[b]thippbene-draarbaxitic-acit{R-eethyHB(A 4 SiBotideariibthipkift, 8 Picdioxddoroidr - 20
yl)-phenyll-amide 53. To ution.of . getsl LA, .55 mmol) in THF
(10 tr}é) Wl‘;gog%rfgaeghgam%ﬁ 10 zgﬁz%lé]?é%)%%%ggg?g;%bwo%npylﬁgﬁl%ﬁ%ﬁd(%%g%m }é mmol) in THF (2
mL). The ki isyspensionavesstieddat ihstireh 2220 (@ mathiasizuberorhehloidete was
pa“itionedﬁ%ﬁa;xxg%ﬂtmﬁ@ §9r50é3>cﬂﬁs%$§8%é§£bmIcmli@eth@h@%wssaﬁ;s@fm%Mr@pted with 25

9

EtOAC (30r . The combined organic exfracts were dried (MgSO4), filtered, and concentrated to a
solid. Thefbrmo;yem@w@aécpmiﬁ@al'é&%ﬁéﬁrﬁ%ﬁﬁé%}aﬁéﬁv SRGARHEL ¥R hexane gradient (0
to 15% Etge) {0 aliord D.A28g40090h.ekhenaaib MninRein AMRIASIONDAREARETIER2008/063758
-74- carboxylic acid [2-methyl-3-(4,4,5 5-tetramethyd141,3,2chioxaborolan-2-y1)-phenyli-amide (53) as
2 whitd solf aesd wishedsichloromethyl-benzoy! chloride.

4-tert-Butye N 2-presiast-anklogoabiny <xckbt (maphoins:N-charedny jeysidin2eplbehinod6ioxo-E6-dihydro
-pyridin-3-y1}-phenyl)-benzamide (11-2) step, 1 - T uspension of 50 (0.80 g, 3.0 mmol, CASRN
14529-54-@5%}‘?%%%’%‘?6-%@1 %196%8%%% é)"(@’f?%%%%%}g"r‘ﬁ%m, CASRN 36052-24-1) and toluene (10
mL) was atlckstiBiNpeReDad 40 @udl 22 nend ) Rd{dbd) N OnMSTipoiG herrel), Gb2COS (1.37 g, 4.2
mmol). The_glass reaction yves 3 tedde306. pyernight. The reaction mixture was
cooled, coﬁ&aﬁﬁ%ﬁﬁﬁ%ﬁ \l/lgégu%le\gﬁ gﬁ%. dgti)%grs%g chromatograpms/ eluting with 1%MeOH/DCM to
afforc2 . 801585 pvepstepandtegaustiuksm B AN d 75y o Dnativan sl e @B L Fwas added 3
N NaOH @eﬁ%&ﬂ%iiﬂ"& Soluien-was faaias Ak refhdar 2. 160pjed, concentrated in vacuo and dried
under a high vacuum. The residue was dissolved jn DME%%)ﬁmL and EDCI %2@ ﬁ 6.65 15 mmol),
HOBt (0.98lg 45 5B P PRHASHTHISIRAR B S8 HLr- 5l Oé:%fd]éﬂy SRSRESEsulting reaction
mixture stipsgth@RERYEFighbd Maensplutiprowasclitytegylithe 29! (Blomds anidstirpd, Gvbrisight. The
reaction mixture was extracted with and the organic extracts washed with Na2CO3 and brine.
The DCM %@ﬁ%‘%@aﬁf&&i‘ew%%?%{%l& %%Zdyev%glgpéfggp¥ﬁ%%bfu%cproduct was purified by
Si02 garompRIgrapby pelyptingl witho2o6 Medit RGNty Aifoé BO@BEd witBAbbrorep-Bmptisdtation of 54b
(0.110 g, 0.28.mmol). A-6 (0.132 33 ; 8003 MR dRhdN Na2COo3 (1
ml) and Dwtﬁﬁg%génﬁ(gﬁ&j g?‘%o%@%%ﬁ?ﬁf%% Er%%%év%%sygg%n%heier. The slgllution was
cooled andvpertitionetihéramme Eionntads 1ep RO bie rFENMCIBXIFERS was washed with brine, dried

(MgSO1), fije , w de) WO 2000/R53269RGHER ZORHP6HTGRCAS- product was
purified byﬂé%%%gﬁ%rfgt%%%%tgﬁg&%ﬁith 4%9Me%Q§/DCM to g%ord 0.062 g?g% 11-2? 111-1 and 11-25

were prepareladatddcusiylereptibesry B s HEIRNaE fehidted ith 1- methyl-piperazine and

pyrrolidin-3-ol respectively.



5 11-3 was prepared analogously except in step 1, methyl 6-ao-nicotinate was replaced with 2-
amino-pyridine and step 2 was omitted 11-36 was prepared analogously except in step 3, A-6 was
replaced with 60 (see example 16). 11- 34 was prepared by Suzuki-mediated cou Iinﬁg of 54b and 14a.
The resulting"& &Yt vas acylated with 4-tert-kgg|§yl-3-methoxy-benzoy}f CHIBFTE S HRbrd 11-34
which was demethylated 10 with BBr3 to afford 11-32. 11-48 is prepared analogously except in step 3,
A-6isre ith.60 (Ar.=.4-di 1 nyl»see I8 R)-th4-95 ed analogously
except inpisf%%ﬂs,vég%é?r%ép%g%{%%ogv%g%%i%g‘zﬂ%?y?‘é‘rﬁﬁﬁ%%%ep 3, X%G%Zlggle%llgfféﬂf \{/?/ith 120 (Ar =
4-cycloprofrgsderivh) 4 4somedrisoytehirédeanalogously except in step |, 52 is replaced with
3-amino-§yggtRyi-pyidazinG e sieBpdi\nByis ! prlacegmathylaRitderdosyelaprapyk-phenyl). 11-98
is prepared analogously except in step |, 52 is replaced with p razin-i@/lamine and igsteg , A-6is
replaced FRFRaONiR: %@rﬁ‘%ﬁdeWﬁH@ﬁ?ﬂ}yb“ T@ﬁ@@%ﬁgﬁa}%’ﬁ {&Td4 BTRRT e BBt Trlstep 1, 52 is
replaced with6xnerpbolin-drybmeidann2Q oAamne @od-in sippy3itddid neptadetbayith 120 (Ar =
4-cycloprgpyl-phenyl). Example 14: ) . . i

4 Dimety AT RS o B R S inogbensont chloride i

ylaminoi- keftethy haHo sesEdGAdikipdide-pyridin-3-3/11-2-methyl-phenyl)- benzamide (11-20) WO
2009/053 CT/EP2008/063758 -76- .6 1 - T80l - ing-benzoyl
chloride (ﬁ%g)és %fiﬂﬁ”r‘%.r@ﬁ%??"a%’& S%EKX&G.% 1g% %E%Pr?frﬁ %ﬁ?c?%%ﬁg(rgél én%%%lé@r%g égn was added
14a (1.9 geslashmwitbi-(Tie2Risetird s éﬁ?@@ﬂﬂ@hﬁﬁl@’&hﬁé’ﬁﬂiﬁﬁ‘ﬂéﬁ%ifﬁm ¥ Bxtracted
with %E}OA@]:EI}_G organic layer 5 was washed with brine, dried (Na2S04), filtered and concentrated in
vacua. The residue was purified by Si02 chromatography eluting with a EtOAc/hexane gradient (10%
to 50% EtHALY EmeverRs 214 0asus o 5B rs i 5tor. ARNeYeHais iy r B s Ee Y ?ﬁl%ﬁ‘fé%d 62 (3.4 g,

22.5 mmo}}intelughe 4160 vasSRANeHMWIh AsaoNcTagemicIBINAP (0.931 g,1.5 mmol) was added
' 8. mmol). The

followed by Pd2(dba)3 10 (0.514 g,0.56 mmol) and s m. tert-butoxide (2.5 6.

mixture w "%ﬁt@&pé’f%[‘?g?‘i%’h?”ffﬁ@r Bt {I’fg édéﬂglglh Pﬁfel{x ﬁf}%”%\,ég%"a]’ﬁgpe%“\%ﬁﬁs H20 (200 mL)
and twice extrastedityith Sidci{dbhymetsi)-bIie drgdnitlaf@siils toibehiiated in vacua, the
residye trifurated with EtOAc, and filtered. The solig w sh ith ind EtOAC and
driedLII[% af%"r%& 6 3 i gg%ﬁ%ﬂ Oéltseiéf’iﬁ ??gIn%Qfeﬁgbp ngﬁﬁﬁ%é%ﬁﬁ%%?%?%gog%%% -Toa
suspensioridd (0t6E82pgnta b mtinotpenrdiB8(BiSuyl thaagommivet)dhtmeEiawhsacd & didiewave tube

was added a 5 I%{ggﬁ{?}g@ Q3{QARE LA mg&%@_ (3 mL). After sparging with argon,
g, 0.

Pd(O)(PPhcgﬂ (0. 735 mmol) was added, the tube was sealed and the reactjon mixture was

heated at IFJE forrasredrnslagensip wase appirathe-YHd-fénetulrmiseoberdd parisHed between

H20 and E{Qf\ced hapguaqusiipyewasiacidifiethwith ANnHCh 20 ferneanpbblpaing ditige extracted with
9 anhydrous DMF (3

EtOAc to afford 0.5 g (68%{ of 60. step 4 - To a_sqlution of 6f (%1 : ng rpmorl%ﬂqn

mL) m8intsiARa iR SipitMge as ML SINSERTENE “EO%.@@ 8L 53 RIR51) followed by TEA

(S.OGO g, Qh@mmp});@a@hmgz?@igﬁgs@gﬂ&ﬁargs&ﬁ ampas NThienetitenenwasstirpe dhdirRE r‘&zjr 6 h. After

this time, the mixture was. dilufed. with water, extr i Ac,wvashed wi ]

concentralSBR NS L OBRTESBE s OTHENS 36 /ggé%%g%?a%%gwﬁlh&;%%g}cﬁ%éﬁ[ agéf%%rified ona

preparativesTioRyiikateithre tidiesniedalopedhith BYaMisiimC i tteafforbie@dmed {20%) of 11-20

(yield 20% -33 was pre 1 ' 44 3-methvkRi Z used in place
_ﬁ% i fic_%%reg bgj %gg%@eﬁg %ﬁg‘%ﬁgﬂ @é&ﬁ%g%?@% g 3 _k@%@@zégﬁdﬂés

of piperidin wa gously except in step 3, 56 is replaced with 88 gexample 5

21) add in (&P RN T4fekhi) pibishacindssused iviadeseribigdratrrd-of crarmmisd 3 ie3Ead amalogously
except in siep.1, 4-gimethyamingbepaexhehieride s raplasadiwity d-cyepromdbenzeylshisside and
in step 4, 1-ethyl-piperazine is used in place of 1-methyl-piperazine 11-60 is prepared anqlg%?usly
except in stéih 226645 isshrackaRrK-PheRRds F8tsd ﬁ?tpz?ﬁgﬁ‘?f@-e%msﬁfé’p?a%%aevﬂ’fﬁem examiple.
4-dimethylamaine:-pipgieing; Jiddic9R ds: prepared finalogsnshdexaspidrositn R 56 sidepiased with
106 and in. step 4, piperidin-4- ql is replaced with pyrrolidine. 11-100.is prepared analogously except in
R GRS Rt e ey e e S T oL e
(CASBN 63%3;@534&);1110»1mamgmapa@diammgrjéiy-émemﬁm)szewsf,laﬁiswéqlﬂa@eﬁwnh 106
and in SteQIMI p@éﬁ@ng‘a iéﬁ(?)lfl f()r’FRfli%: ‘i?d’\(ﬂﬂ %Zﬁﬁtégwgpropybphenyi) is carried out as described in

step 5 of the present example.

11-93 is prepared by coupling of 42b and 2-benzyl-6-chloro-2H-pyridazin-3-one which can be

carried out as described in step 1 of example 10 to afford 2-benzyl-6-(5-chloro-1-methyl-2-0x0-



Example 15: 1-Methyl-1H-indole-5-carboxylic acid
{2-methyl-341-methyl-5-(3-methylureido)-6-oxo-1,6-dihydro-pyridin-3-yll-phenyl)-amide (11-23) step 1 -
Sodium hydride (1.71 g, 42.80 mmol, 60% in mineral oil) was added at OC in portions to a stirred
solution of nEthFHINEES-carboxylate (5.0 g, 28.53mrnol, CASRN 16701-)§f-%ﬁp10%68|§/?F over a 30
min period. While still at 0C Mel (5.33 mL, 85.61 mmol) was added. The resulting mixture was stirred

at 0C for %-'Hli%g?ff%ﬁrﬁ;&?- Faight. The, XIE Was-R 09 Ored RAMWRR R aneh 1944 ARd the

aqueous layer er extracted with EtOAc. The combined organic extracts were washed with
water, driéd¥Rigsony):meamdlinsrrisheer dearibedioirn delghshressats RIS ndole-5-carboxylic
acid methyl fe36x (pHardd a?@@g%ﬂs-fyoe%ﬁﬁqjﬂﬁ{@ﬁ 0198 {4:808:25:8% mmelhyard ibinQwas added
1N NaOH and the res_ulting mixture was heated at reflux fo§ go minTé'ue” reacti%ﬂ Ef?%g was cooled to
0C, acidiffeabirr g P ai P a e e miRra Y pakfitiondd BER B L T 20 HRE EtoAC and
the cosnbingdsganic jayers-wealé:dridoh(bg 50 bcfiltedtatkane; dddcentratied fovatfoptiode2beguat
1-methyl-1H-indole-5-carboxylic acid (55), 30 step 3 - Ta a solytion of 5 08 g, 3.474 mmol,
CASRN 1%%1%&%’?—6@5%%& %%"s“id &t igrgﬁff?rﬁ ,“l.si%”sqrﬁﬁeé‘ﬁfngﬁégé% (0.60 mL, 3.474 mmol))
and HATU (0.484 g, 1.274 mmol) The reaction mixture was stirred at RT over night. The reaction
mixture wBsasapitidhied\bentdnoesiong ytd +ibomety Bt d Al prakoling versbeaxinpybidie-Zaried
(MgSO4), filtered and WG ZQ9.Y/ 9263083 m] Hr5pIPAIRER TR Gyponeenipaistiud e crude product
was purified by Si02 chromatography eluting with 42% EtOAc/hexane to afford 236 mg of 59. The
synthesis of 11-23 Was“&‘?fm&é%@ﬁ?)bge@% %&]rﬁilr?g of 59 and 46 followed by sequential treatment
with phosgene and methylaminatas describedgn-¢ 5 ¥G:
4-(Cyano-Hhgets >rietinyl-341-methy
ox0-E6-dihygro-pyridin-3-yll-pheky idegfTe :
4-(cyano-dimethyl-methyd) berfroiclactd (o8 g, 26644nmal N £29488-74-0) and DMF (15 mL)
was added B&P (1.3681y! 2.64 mifol), TEA (0.8 g: 1.92 mmol) 10 and 42 (0.615 g, 2.64 mmol). The
mixture was stifred at RT for 16 apien diluted witfif&8Ac and washed With brine. The organic layer
was dried (NBBSO4), filtered andieoncentrated in veicuo. The resiee Madtritdeated with EtOAc and the
solid yyas filtered to afford 0.650 g (61%) of 60. Additional impure pradtic®o ™ g) was recovered from

itrate. siep.p ¢ To.z, SAlUGR 4D (9 952 A0mma BIPFA (0,952, GFupmmo and DCM (40 m)

15 cooled nder a nitrogen atmosphere was added phosgene (1.8 mL, 3.69 mmot, 20% in

toluene). THBURSaETEH hikned Whe SrPeabr TDsHENTAEERYIsHIMEELoohe sPutiohfthol, 2Mm
solution inFhF)WasAeHEsH siaue Themi¥sreamed ta RTrandstamd fona. Thepratiuct was
filtered, washed with DCM and dried in vac ? to g&or 0.8.9,(99%, 8 %#ureé}%@%gvh&gh was used in
the foIIowiW@&&‘p%ﬁWﬁ?rfﬁ&%ﬁ?ﬁit%ﬁ#.CEOI p 3 PG wASALR .

0 g, 0.38 mmol)
and 6 (0-la5hei Qia8ummaolYir Bivini¢Iavdr)vasairid (oS @, Jubkcwd sadidedda2CO3 (@20 g,1.14
mmol) in H20 (1.5 mL). After.sparging with argon, Pd(0)(PPh3)4 (2 019 mmol dded, the
Bt et et M R o S T et i
cooled, dikfecivihoyaterand exti@cBdwitiEtOAc. The organic layer was concentrated and the
precipitate filtered.an 2909/ 6 / - aslred With=20.(:4-), MeOH (2
mL) and D%%fﬁ@%%@ﬁe{%%ned,?ﬁ%o%ﬁ%%@%?gg‘gﬁi%-)A%g.dé%(ample 17: Q}Qd
4-(1-Hydrdy lenidthyhedinl RO Infdthy- 32 mppdiHpllewsd ety Altdifbyie). The mixture was
6-0x074,6-giy P ¥idingg-y hsrhemybRerzamide: hlndhsiapd coblaptution afided 249 g, 11.653
mmol) and 14a in DMF (30 mL) was stirred at RT and D1PEA (5.53 mL, 31 78 mmol) ar&d HATU (4.43

g, 11.65 nfiHoAraierhativeh dive tdee SRMQ s hing SaPRsA RSP A RightS TR RN EY e was
partitioned,hatwe ey 120 (ARRnEnddrans EIoAR (B ML) Adie-asuenusditay €1 (vas fidthét@rwacted with
50 mL of EtQAc. The %13 %pmb'n g organic extracts were thrice washed with H20 (50 mL each), dried
(MgSO04), { §-484%H ééﬂflrclj d to afford 2.90 g of 88. The Suzuki coupling of 88 and 62 was
carried outas Bles&rbgisister Bidf(6Xampld. 66 miExaligleOr8(50 mL) and 10% Pd/C (20 mg) was
54342-(1,3-Dihydrg-isgindql-2-y1)-2-QX0- |- Wil - H5- e ,
(mor%%linséﬂ?ggrlgg Fly )?flj[pq};ll2 d%ré%f%/? g?ﬁ%%ﬂﬁi%%l#?%?ﬁ%ﬁ%ﬁ?%ﬁ% hcw& nd the solvent
2009/053269P &1/ 2P2008108 5 BB LEDME 408 S0 RAIBYBF 6-chloronicotinic acid (25.0 g, 142 mmol) and

DCM cooleglfo,a Q¢ Was,adde e ey pieding (439 4mbbeANNAbANG FEA (28 af &bd2B4 Mmimaks After
stirring for at 0C, the solution was washed with aqueous NaHCO3, dried (MgSO4), filtered and

concentratetlPil Fesabygastid Dosg AB0HRIAErEECMETES ) DS PExie RS B e Mg oc

solution of Gh(1#Q0e Bdn/hiREON AN AHBdkZRA 6 Bikub! MivedsitubME (160t jinvasadded
sodium hydride (95%, 3.12 g, 123.5 mmol). This solution was slowly warmed to RT, stirred for 18 h
then poured into 1.3 L cold water. EtOAc (3mL) was added and the resulting precipitate was filtered,
washed with water, and air dried for 3 d to afford 18.84g (47.9Immol) of 68: MS (ESI) 393.1 (M-i-H). 10
The Suzuki coupling of 68 and 28 was carried out as described in step | of example 8 to afford

“% 0 a solution of



72 which was converted to 11-24 by EDCI coupling of 2,3-dihydro-1H-isoindole using the protocol
described in step 2 of example 14. 11-26, 11-40 and 11-41 were prepared analogously except
6,7-dihydro-5H-pyrrolo[3,4-b]pyridine  (CASRN 147739-88-6, 3-tert-butoxy-cyclobutylamine and
3-iso-propoxy-eyfBtidfdmine 15 respectively wergused in place of 2,3-§ #&%ﬁqéﬁﬁdole.
Example 19:

\-(2-tert-Btpaaaiiudig domnatiudd i elpedasiueabolined eastonblusi Blaminol-6-oxo
-1,6-dihydro-pyridin-3-yll-phenyl)-acetamide (11-39) c¢ 74a: R = OH "low 74b: R = CHIN, step 1 54b
step 4 stépSB0E:HP. Glarhasheracrnbelsdre xagg Lafordd3 g8 Wddfkes wo

2009/0533pQP GH/EPR008063 76858y &eR broTaia-Sabiinpafil 4auhpR0ns, 465 mmatpin, PCM (15
mL) was added oxalyl chloride (649 mg, 5.12 mmol) and 4 drops DMF. Aff_er A#mrg,léhte I ﬁultlng
t% ‘L%e Agto 18

mixture wsN-GHBEHFaRANDTREL0 CHREde & dtRianas Hids bl 1R

(trimethylsiyh)eiaremethangsoltion{6edmelep 126 svmplie2 0M in Et20) was added. After stirring for 3
d, the solution was 5 partitioned between EtOAc and FI20. The organic layer was washed with brine,
dried (MgSQA4), filtered Rirated ja_ 0,..Lhecru duct vas. Akifisd.- i023-
chromatogﬁr%aprﬁp?égz?eﬁ%%'wn gﬂégﬁglﬁ%ggx%ﬁgﬁngt&gggﬁ%ﬁy\gggg{ ggﬁg o%?o%& g of 74b:
MS (ESI) 238.9 (M-H). sieplzvdresonabrtatraslidensmgided030nol) in benzyl alcohol (0.5 mL) and
2,4,6-collidine 10 (0.5 mL) wascheated to 180C for 7 min in a microwave synthesizer. The resulting
solution was partitigaed bedwegq EtOAc and | M ag. HC1. The organic layer was washed with water

| b g’r‘?d.cmce.n.t;ated-i.nua@pgs The crude product was purified by Si02
chromatography eluting With S$FEtOAg/, ®s.t0 afford 0.072 g of 76: IHNMR (300MHz, CDC13) 6
2.36 (s, 3H), 3.73 (s, 2H), 5.14 %8, 2H), 7.00°, J= 8 Hz, 1H), 7.14 (d, J= 8 15 Hz, IH), 7.26-7.36 (m,
5H), and 7.49 ppm (d, .1=81kkz, 1H). stepos?o a solution of 76 (200 mg, 0.626 mmol),
bis-(pinacolato)diboron (191 mg, 0.752 mpRl), k@écreBdsmg, 1.88 mmol) in DMSO (4mL) was added
a solution of E%oli&bllsa(%l%ﬁ?ﬂlﬂtl{}?phin O] cene]dichloropalladium(lI) in DCM (15 mg, 0.018 mmol)
and the resulting solution was heated at 88& thder@sratmosphere of argon for 2 h. The resulting
solution 20 was partitioned between EtOAc and H20. The organic layer was washed with brine, dried
(Mg504), fliksrebnild BHon e § AL e REosRIdE protiRct %?ﬁﬂ%e%ﬁ%? &Fdmatography
elutingywithdide FiRAsIhesane st rifant 0 DR4pg InHTB MSHRF DI 380 MdMida)t stejrdow solution of
54b (99 mg, 0.25 mmol), 78F(92 mﬁ%g 5 mmol), Pd(0)(PP113)4 (29 mg, 25 0.025 mmol), and
Na2CO3 (%@?ﬂa?‘g]‘.}}’ét?ﬁl%8 YD émL) and H20 (1 mL) was heated at 170C for 10 min in a
microwavdlsyhtheside nritheresylingmmiktemidsparitio redistee wEl0R8 S watériiomeEtOAC
layer was wa Oh%i v%t_h kli’erriln , dried (MgS04), filtered and concentrated in vacuo. The crude product
was purifiea’%forpg p?epa?f tive TLC plate developed with 5 % MeOH/DCM) to afford 36 mg of 80a:
MS (ESI) 3530cm beytepoed dalegrushypeemiohl8isoalesediitho. d6ramet-aner 18obivdre (22 mg)
and EtOH (15 ml) wasstiges. - OSRBSIRIEAenbe TS inG WM esnas:filtesed and
conclilr?tragygl iﬁr‘]}tﬁ?ﬁ t?gﬁgrw%%%q SEBE/IS |éESI) 463% M+1-1)+, ste ,6?%?@& solution of 80b
(30 mg, 0.D6%4Eh PBHPIRocHIe dOBEPRINTHIR @%@ﬁ‘ﬂﬁt@)@(ﬁ%ﬁiﬂmgﬁ%’? BRIBride (10 mg,
0.065 mmelGASRNA392086 -2 docRMbpA-pHehyvas WO 2009/053269PCTIEP20081063758 -82-

added TEA (33 mg, 0.33 mmol). The solution yas stirred at r.5 h and,the resulti ixture was

partitioned bStWEEPERIAT ARHoRqH 3&5‘?@5&@%@?&@{ Cg%ﬁllég' Fe\f\;é@& Eégh%??%}fﬁﬂbgﬁﬁé, dried

MgSO4, fikeracant-carcenfatedintgtlin 3 Péenideqrodugt whsplrfiegcbma preparatingSi02 TLC

plate $§vel?£$d with, 5% MeOH/D%\/%ﬁo afford 0.0092 g of 11-39: MS 5 (ESI) 562 (M+H)+. 11-43 was
p o,

prepared ana OQA&TST;VC %’é’ﬁ?lﬁiﬁe 2-tert-butoxy-ethylamine hydrochloride was replaced with
2,3-dihydréiH-teoipdole Exaaiptedly except 120 is replaced by N-[2-(tert-butyl-dimethyl-silanyloxy-
6-Dimetbylamy g: %':({c?zxf@ oyl dmet W}Iéb(’?ﬁm%MLﬂ%%éﬁyﬂm'&rﬁéthylammo -benzamide
dihydro-pyridin3-yll-phényli-nicotinamide’ (11-15) elle
(120, Ar = 4-dimethylamino-phenyl).
11-77 was prepared analogously except 120 is replaced by N-[2-(tert-butyl-dimethyl-silanyl-
25 oxymethyl)-3-(4,4,5,5-tetramethyl-[ 1, 3,2]dioxaborolan-2-yl)-phenyl]-4-cyclopropyl-benzamide

(120, Ar = cyclopropyl-phenyl). TI-78, I11-79, 11-80, 11-83, I1-84, I-85 and 11-86 were prepared

analogously except the requisite ureas were prepared by substituting 2-pyridin-2-yl-ethylamine

(CASRN 2706-56-1), 2-pyridin-3-yl-ethylamine (CASRN 20173-24-4), N'N'-dimethyl-



0,0 11-15 10 step I-To a solution of 82a (1.0 g, 6.34 mmol) and THE (15 mL) was added Me2NH
(6.35 mL, 12.69 mmol, 2.0 M solution in THE) and the mixture was stirred in a microwave and heated
to 150C for 45 min. The solvent was evaporated to afford 1.0 g of 82b which was used in the next
step. 15 step™2 REHEHEA of 82b (0.60 g, 3.61 mmg}).and 14a (0.280g, 1 ZO"HRBIFARTBMF (20 mL)
was stirred at RT. DIPEA (0.63 mL, 3.61 mmol) and HATU (0.50 g,1.32 mmol) were added

sequentialiand (e tesHliagmRN yRsssHrec 3k FEIReIIghto Th MOEiESRS parfioned

between and EtOAc. The aqueous layer was separated and further extracted with EtOAc (50
mL). The EchBHEETorBEAR e HeaThFicb WS HESA MU (SOTHTOdEA, A AT FgSO4),
filtered an%?@ﬂ%ﬂic?%%ﬂal%srgﬁgﬂgd&%yﬁ@a%rjﬁﬁq By Bif2-ehy amatqaraphy-ehdingoadth a
EtOAc/hexanes gradient (0-50% EtOAc) to afford 0.140 g of 84. The Szuki coupling of 84 and 62 was
carried oulaEBEREBETH skep 4 of example 17. 11-19 was prepared analogously except in step 1,
dimethylamine was replaced with piperidine. 11-50 can be prepared analogously except 84 is replaced
with 4stertihxatmpN23:muHAIS( 2P {a kB Bitsmeticthpidid 3, 21dionktsorbimeths o pirehfidienzamide
and 62 is replaced Witr}d é%é} -2-0% Oy i [idin=-3-y 19-3-1 - !
2009/053269PCT/EP?2 % i%%gés%oié‘rﬁ%?%@&wm@w RSP ERroED
N-(2-Hydroxymethy1-3htaeretiig-@lodb-515-(piperazine-1-carbonyl)-
pyridin-2-ylaminol-},6-dihydro-pyridin-3-yll-ph yl)-4-(2,2,2-trif|uoro-1,1{-1 dimethyl-ethyl)-benzamide
(11-81) CI 1 CS)stgp 1 COOCBZ CBZ 144346 Sstepl -Toasg Ition_ofA 4&4 2.16 g, 12.27 mmol)
and TEA (3.42 §jL, - £.42ImL, |} cg) and the resulting
mixture was stir ‘ S Was refhoved under reduced
pressure at 55C he residue pagtitioned besyeen EtOAC (208kmL) and waser (50 mL) The organic
phase was &)s?gg segyentially with waigg (2 x 50 nth), saturated NaH@£@3 (3 x 50 mL) and brine (1 x
50 mL). Th ergaicByer was dried (MgSO4), filtered, and concentrated to afford 4.4 g of 148 as a
viscous cokrpeks oil. step/ - Condensation of 148 and 46 can be carried out as described in step 1 of

example 18 to afford 150, step3 - Palladium-catalyzed couplin ofalz_ N T whi

4-(2,2,2-tri y r@%@&ﬁrﬁgtﬂﬁ?gﬁ%}g (lanr%/?}g%t[gr%eﬁgg ec:saér)?%cgn arﬂgoé glg\ut?}s‘f’s dlélg}ér%aesd in step 5 of
examifle 25iseaitorty t15Racstep dh-detoltionoflSRad 132hg (0098 PrepimSErornebmelshd THE
(LOmL) angliasiosthy i UagRnoasdoR SRR RBAIIGTAL, FaMRMAR Malyas careily

added. The resulting mixture was stirréd under 1 atm of hydrogen gas (balloon) at RT for about 18 h.
The mixtusebamdiltéreddineolitih afuindidd sh8b e redtic@iCoalis ihedioaecil cdivgentrated. 20
The crude piaghcleNas AYEFesan PiRiPPATatyn SZTLG,RIRe fueloned WK MeOH/DCM to
afford 7 m‘g’;8 i _111-8_5%% s powder. WO 2005}(#5%)26%@ T/EP2008/063758 -84- 11-82 is
prepared dpsobulishpierSeptersmplsXdrmylated with one equivalent of acetic founic mixed anhydride.
Example 22:

1-(5-{BA2-(34atp Buwx 3 3zptidinHyy-b) R2daxal siHydhpbkmyii-5-naetoxly Reoaad -t myetiiira3-y 1)-3-
methyl-urea (11-29)

{1-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-ylamine}-6-0x0-1,6-
dihydro-pyridin-3-yl}-phenyl)-amide (II-71)
Me

g ‘Br Br Me
Q Me
4 OHStep I MGOZC OA\{ step 2 ROZC O
CH,
128 130 132a: R=Me
step 3 Lo 3o R -

step 1 - To a stirred suspension of the 128 (5.01 g, 21.7 mimol) and KoCO3 (4.5 g, 32.5 mmol} in

20 DMEF (15 mL) was added dropwise 3-bromo-2-methylpropene (2.93 g, 21.7 mmol) and the
resulting suspension was maintained at RT with vigorous stirring overnight. The mixture was
dituted with 20% EtOAc/hexanes (100 mL), filtered, and concentrated in vacuo to a clear oil.
The residue was purified with SiO; chromatography eluting with a EtOAc/hexane gradient (0 to
8% EtOAc) to afford 5.8 g (94%) of 130 as a clear oil.



00Br62 CHCOR'step2 tep1l11-29 R=MeNHCONH- The title compound is prepared by Suzuki
coupling (step 2) of 92a and 62 using the protocol described in step 1 of example 6. The amide 92a is
prepared (st%) 2 bs?/ BOP-mediated coupling of 28 and 3-tert-butoxy-azetidine usir;;%the_é)rotocol
described in¥2p%8 ’%%?ﬁ?ﬁple 6. 11-30 (3-iso-propayy-azetidine) and 11-3fCT/EP2008766375
(5,6-dichloro-2,3-dihydro-1H-isoindole) were 10 prepared analogously except in step 2,
3-tert-butwé%@@m(%m%y 1D8-38RNEIRDHAIMING I RAHAINRESIS( 213240 and ddqAp can be

prepared analogously except in step 1, 28 is coupled with 2H-isoindole and 5-fluoro-2H-isoindole
respectivélf ridpviiip fydrile (&t 7aranyd it frenced trmarn (1> slis TsUBRtp litipn was
azetidi}:l-?m@a%@?qo@@hﬁ@%mig Jﬁﬁogie?ha% &iﬁhs%rib.eq‘ﬁe @%@J&i&'@%sﬁﬁ&?@ﬂlﬁﬁ@ﬂo, and the
1,3-Dihydro-isoindole-2-carbaoxylic acid {2-methyl-3-11-me -5-(3-methyl- urei

6 oxo-L VYIS e 1A (LA 010 Do dsoaLhe Aotk ss -as-
reactian roiptiargcwest sty res fdpdi@uringtihed 2;:33dily drbelibl-tsoinctole(Brd22 md tik 08zamnol) was
added. The brown mixture was stirred.at 0-5C f . 1@ the soluti ed: Si02 (10 g) of
silica gel ?aaﬁﬁrtﬂvérisrﬁfx )l%?é{ W %eggﬁg%rﬁlrﬁaltéa lgtg%rplﬁ\%%g?ﬁé% @uﬁﬁ#&%@ﬁﬁ%ﬂgpp i%d to the top of a
Si02 colufMigSIDting beitiv ariodekesescw grediewtod &0 EW0 Ac) w8 adord 0360 g (92%) of 94
as a dark | ' V ificag Uz couning of 94 was
carried ou%;ﬁlzgitr? %%ggp%%%ﬁ%@g:\gééggﬁ%ﬁg %%1%1 %&ﬁﬁgﬁgg to affo%l@fplf-%% ?i/gdggprepared
analogouél/idteastikleepil, 2,3-dihydro-1H-iso ndole was replaced by 5-
ﬂuorQ'O?'3§€gﬂﬁdf%@¢iﬁd§§m@@ii§%§ﬁﬂt§%§ﬂdﬁéﬂﬂ) doRxanpta 24 (1.45 g, 7.03 mmol) in
4-Dimethylamino-N-(3-{545-(4-hydroxy-piperidineThearbony1)-pyridin-2- )
ylaminoI-M@%&?%%&b-ﬁ%@éﬂﬁ?&fﬂ%ﬁ%?ﬁi@%ﬂ-ﬁ%éﬁf/ﬁghe SeaGHng BRhiERs @LBEFeisy 1 - To
a solutionxoetihyh&adming-sfoNa, (h ddsguishsmo) andBME WindiDeaoled 16 4d.0Clhwas added

NaH (61 2 mg,.60% mineral oil dispersion) and the salution war, o RT and stirred for 0.5.h. The
osulting ST U VRS T 0 0ES B LB o AT oI v e ST BRAE
was addeezamad tthefiedultidgedGhitipnfSthtbd fervhhcatdRTH iue soldtidnolvas dilsged-withnEt0Ac and
brinei\%hicrﬁr{gguil)t%gfgga&% formation of an insoluble solid which was filtered and dried to afford 0.140 g
of 96. 20 step'f- 0 a suspension of 96 (0.140 g, 0.47 mmol) and 56 (0.1809 g, 0.47 mmol) in a
microwavéhabecpontiininglBRAEsSun cpiied @t de dra lsslloh P ReZooRdtwRes i HPIT RS tube
was f'Ush%Qc@ﬂmﬂ?ega%q,@l&l&&éﬁ?gflﬁﬁﬁl&%@ﬁQﬂ&mmliswaﬁa@@%@mﬂzw enthR sedjaghand

heated to 175C for 45 min in a microwave. The resulting mixture was cooled to RT and partition
between E0AE Hag asarePsbetth Rydrbips dasauibryitricedupiinigBrétélure and the 25 aqueous
brine solution was acidified with 2N HCI, extracted with EtOAc. The aqueous solution was extracted
with EtOAE e ihe3éo ndbindti xdracistivdreydlipe AR SOZhnfilkensunatity EYdporatdg1td-Eford 0.060 g
of 98., WO 2009/053269PCT./EP2008/ -86- - solution o C )22 mnaol)
and BOP (0.053 g, 0.1 “rﬁﬁ?&?ﬁm@%&%@ﬁﬁ%&%ﬁ éﬁ‘%ﬂ%@%ﬁ*ﬁ%éﬁé‘%%“ 0. 2%",'%?121 mmol)
and TEA (0.036 g, 0.3a/Hletngbrdrenearmisleibg7@dlution was stirred at RT for 8 h. The solution was

partition between [O0AC and brine. The EtOAc phase was dried (Na2S04), filtered and evaporated.
The crude produ 4 »rEPErative S102 plate developed with 5% MeOH/DCM and

Wl purified 5 on 44

_ 3 _"| -methy1-545-(morpholine-4-earbonyl)-pyridin-2-ylaminol-6-0
x0-1,6-dihydro-pyrigfi-3-yll-pheny1)-BafZzamide (11-49) Me

Br CO,H
134a: R=CN
E 134b: R = CHO 136
134¢: R =CHF,

step 1 - To a solution of 134a (0.8 g, 3.6 mmol, 124276-67-1) in toluene (8 mL) cooled to -50°C
was added dropwise DIBAH (4.4 mL, 4.4 mmol, 1 M solution in toluene) while maintaining

25 temperature below -40°C. After stirving for I h at -40°C the reaction was quenched with 6 M
HC! (3 mL) and stirred at RT for 30 min. The mixture was diluted with EtOAc, the organic layer
was separated and washed sequentially with saturated NaHCO: and brine, dried (Na,SOy),



O0-TBDMS Met-, 0-TBDMS R0112.0 Me 1 Br NO2Br NH,M -... NH, --11. -es step 2 step 3 step 4
step1l r-100a: R = H102104 100b: R = 0-TF3DMS Me 0-TBDM11-49 NMe, Me -0 9H N--4le- 54b

Me 0,B step 5 106 10 step 1 - To a solution of above 100a (1.1 g, 4,74 m RNL861106-91-4)
in DCM (10 %9)2993’F}é§3§8%ped sequentially BuMe2Si3! (0.86 g, 5.69 mmol an@l‘%@g (0.8%?&, 5.69
mmol). The resulting mixture was stirred at RT until the reaction was complete. The reaction mixture

was partifigred heiwesn BilA e GRRNBNG Waler (526 mkbh e asgaiictayexwas drigdiMgSO4),
filtered and concentrqted. The residue was then purified by Si02 chromatography eluting with 15 an
Et0Ac/he HEGRHBIEAFRT 10 50% EtOAC) to afford 1.5 g of 100b.

step 2 — To a solution of 134b (0.56 g, 2.5 mmel) and DCM (6 mL) under a nitrogen atmosphere
was added dropwise a solution of DAST (0.40 g, 2.5mmol) in DCM (1.5 mL). The reaction

5 mixture was stirred at RT for 2 h, then cooled in an ice bath and carefully quenched with ice
water (4 mL). The resulting mixture was diluted with EtOAc and the organic phase washed
sequentialty with saturated NaHCOs and brine, dried (Na;SQOy), filtered and concentrated in
vacuo. The residue was purified by SiO; chromatography cluting with a EtOAc/hexane gradient
(0 to 10% EtOAc) to afford 0.208 g (33% yield) of 134c.

10 step 3 - To a solution of n-BuLi and pentane (0.5 mL, 1 mmol, 2M solution) was added THF (8
mi) and the solution was cooled to -78°C. A solution of compound 134¢ (0.208 g, 0.84 mmol }
in THF (1 mL) was added. The mixture was stirred at -78°C for 20 min and then CO» gas was
bubbled through the solution for 0.5 h. The reaction mixture was warmed to RT, quenched with
saturated NI—L;CI (4 mL) and extracted with ether. The combined organic extracts were washed

15  with brine, dried (Na,SOy), filtered and concentrated in vacuo. The residue was dissolved in
saturated NaHCO;: (10 mL) and extracted with 10% EtOAc in hexane. The aqueous layer was
acidified to a pH of about 2 with 3N HCl and the acidified solution extracted with EtOAc. The
organic layer was washed with brine, dried (NazSOy), filtered and concentrated in vacuo to
afford 0.040 g (22%) of 136.

20 The preparation of TI-72 is then carried out in analogy to the procedures described in example 25,
except in step 4, p-N,N-dimethylamino-benzoyl chloride is replaced with 136 and the coupling to
104 was accomplished with HATU as described in step 1 of example 21.

Example 31: N-(2-Hydroxymethyl-3-{1-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-
ylamino}-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl)-4-(2,2,2-trifluoro-1,1-
25 dimethyl-ethyl)-benzamide (11-73}

138 140a: R = OH 142a: R' = OH
step 2 [y j40b:R - Me zzep 2’ Lo 142: R = 080CE,
P 5 L 1420: R = COH



-step 2- A mixture of the 102b (1.5 g, 6.46 mmol), iron powder (1.08 g, 19.4 mmol) and ammonium
chloride (1.73 g, 32.3 mmol) in EtOH (25 mL) and water (25 mL) was heated at 70C for 2 h. The
mixture was filtered and extracted with EtOAc (100 mL). The organic lay ied MgS04), filtered
and concen¥Hé8’ i d 0.87 g of 102. 20 step 34.A mixture of the 10?%@%@2&7%{%mol),
PdC12(dppe (10 mg, 0.012 mmol), pinacol diborane (0.84 g, 3.31 mmol), KOAc (0.974 g, 9.94 mmol)
in DMSO4,mL)wasdigatad et 608 auernishbrbhe mixieumas:theidarTimned bawedfELOAC (100
mL) and water (100 mL). The organic layer was drjed (M_%SO%, fitltereé)% ??gn f£on eglgatelchgr he residue
was purifisihsy iz ey el ph aroRY BB el RBOb bSR3 RS 8 X Uht datdgraphy &luting with an
Et0Ac/hexangmgyadient:(@ 1a8a% FiRAG)incaitonl 096 afitlde steprdnoTeddmixthvdeotbads (90 mg,

0.248 mmol) and p-N,N-dimethylamino-benzoy| chlori S 0, 3 M (3 InL), was
added dr&B&ﬁE&r %A%%@ﬂﬁfn@é’?% n%ec?ﬁifi%éag ?ggﬁﬁj}% rtmg;b oﬁ%’nd%ﬁ%gs]go:?gé&gt%% for 0.5 h and
purifier byaBifignet iamatagFapiy eX0ngla SN I he0grddiend (DetoBo%s BAL)Es Aot 100 mg of
106. step 5. - ixture of abo , : p e.amnel) o g(Bh3P)4 (10
mg, 0.009 Fﬁmo%%“at[ﬁ% fﬁ%%%%(é%grﬁggd%h%%%%ﬁ% ME@(%lp.éIz‘rfzﬁll_g)angv}ghv]t/%teéﬁ(l.5 mLi;HVf\?as heated
at 170C f6i@lEy thinEAQriclevwaves Hisd EXEERG nftkaird wkkcprsarBres: bE el eALIB 3100 mL)
and Wat%&ﬁ%ﬂ%ki&%&&@@g% washemdved OB Adilkeredandisoncentiates The
residue was purified on a preparative Si02 TLC plate developed with 8% MeOH/DCM to afford 0.035 g
of 11-49 &EHHROLSHPMS: 583 (M+17. 11-52 can be prepared analogously, except in step 4,
p-N,Ndimgthylaminahenzeyk gataride isl geplateshviitBC MuoRar-methiyd-ethjiBensoyldeloride.
The Iatterﬁgﬁ)éggared fram 4-0- 15 fluoro-|-meth I-teth%?.-q;elnezoﬁ% &ge a@%\?ﬁ ?.71,7123.%32-0) by
standard OI0gY: 1£B3 1 BTSN ARGTSYL IR SR i SE5 4 N _diméthylamino-benzoyl
chloride issrpiaceddnitdA¢ind uniemyctoBropyl); Bemz oy dhiorideddtrbslandr isprapeedifism 4-(1-
fluoro-cyclopropyl)-benzoic acid (C 94 -80- . I {408 prepared
analogouﬁé]}neté()lgén)ﬁ%estz éan &r,aé}ﬁé ﬁjﬁ%ﬁﬂ%ﬁ% %@?%engz%&y?c_ I%%%%gglgg%ﬁi?@d
4-trichlorcifetthyHinhzibyIrehttint enittla?sves prowed s aeraidge ieny 5808 gnrhsategst yigorously for
PN, Sd'ma%toﬁ‘;){'%%ﬁ'%@ﬁﬂﬁdﬁ*lﬁﬂﬂﬁéﬁ reRlased withds (ishlarrsysienienyd iemzayebloride.
11-55is prepared analogously, excépt in step 4, p-N,N-dimethylamino-benzoyl chlr%ll% is replaced
with 4-triflsrpesntestnifibpeazesrchsides Crrrd 3ot 1 ¥995§L% G %o ly, except
g'zSQtel% ‘;)le&lla%!i%@méﬁ@%mﬁblgﬂa@yﬁl&mgd@m_s, diﬁ@rlia@f gs%m&%imcbuﬁwcbmmb ahlt?ﬁr;e (_CdAS_RN
-15-7). 11-64 is prepared analogously except in step 4, p-N,N-di mino-benzo oride is
replaced W?@F%ﬁl&‘b@ﬂs\mﬁﬁﬁﬁ’—‘ﬂ§b(?é-WE%%%%Y%«%WZ%W&H}@:%% %1 n'ste %ggﬁtﬁé replaced
with 5-bropged ek kot ding-ylanien-ds-pyitdipb2<dme. 30 11-59 can be prepared analogously

except in step 5, 54b is replac ith . 5-bromo:l:methy1-3- idins2:-ylamino)-1H-pyrdin-2-one which
is pre%%re%dei%ﬁﬁgmﬁ’%fgg %é@(g%%ﬁ%%%ﬁeﬁ%dmetﬁyi!%%r%%%%%%%%naﬁ?gqr%szlaced by
2-amino-pytidih BRL1(6.235 milefaceriversalodpusith sxcmstdh S 4ng Re NeHifiegHD AR 3 Henzoyl
chloride is replaced.with 4- ropyl- l; ' ‘ Bl O8 14 dn WEEd at RT &
2009/053?@8%%%%&%6%%@%88 %%rpﬁflgzg? if%%&?éﬁr%%dpﬁgy, except 7;1 step f >
p-N,N-dimthlyldRhifiorbéroipdititnddbas he slacis WribGenBhs SR EmsHddY 1481665 & lepared
analogouwas%%@weﬁﬁgéqtmmtq;@@mw@fmgQegmugmmeem}emmmmm}m'ethoxy-
1-methyl-ethyl)-benzoyl chloride. The latter is prepareo(% from 441- 5 &%@X)f&nfgt%li%tpyl)-benzo|c
acid (BASRIBBE0H than H)nip bideraas AetiASTRN.of £9574¢ Brehaed dnalS§oHSY, Bxcept in step 4,
p-N,N-dimgihyiamine: brnzeydshlaydevias aptaceckwitdienzn P Ciqhdes0 hlieBds prepaksntd

2.2 10t AT LA T AP U AL T B 001 5 b Brepared

analogoushffeexceptiin sty o bl Modinthytadeino-benzoyl chloride is replaced with

4-ethynyl-benzoyl chloride (C ?%28 -31-3). 11-96.] Led anglogouisly;exeeRriin step 4,
p-N,N-dim%%r#%&%&%%‘yﬁ% elis %&%gﬁ%?%ﬁ%&%g?n%thytmethy?)-benzoyl chloride
(CASRN 1284#88:pEvwiye 16th 3t80ne pidlsardy ditas6dsn), blcprin yppes and the resulting

p-N,N-dimethviaminashanzovt chlorideris iarlares withidinentatuarqtiphenzeic.acid anthibe coupling
of the carboxylic acid to 104 is carried out with HATU as described in Stefﬁ% (g eéiﬁ; I§ gl. 11-76 is
prepared aniogoueRvashksspierieteplly Wik Ndim&Rylathimsbdtkoy i eHpAde g? ced With
trimethylsilybbenzpic Agid (CARRN 4528042880 fiesplingédhe AfcarbGhylicudeid to 104 is
carried out with HATU as described in step 1 of example 21. 11-97 is prepared analogously, except in
step 4, p-N,N-dimethylamino-benzoyl chloride is replaced with 4-piperidin- 1 -yl-benzoic acid (CASRN
22090-24-0) and the coupling of the carboxylic acid to 104 is carried out with HATU as described in
step 1 of example 21. 11-90 is prepared by palladium-catalyzed coupling of 50 and
2-amino-6-ethoxy-pyridine 25 (CASRN 768-42-3) which can be carried out as described in step 1 of
example 13 to afford 5- bromo-3-(6-ethoxy-pyridin-2-ylamino)-1-methy 1-1H-pyridin-2-one (105).
Condensation of 105 with 120 (Ar is 4-cyclopropyl-phenyl) is carried out as described in step 5 of the

nrecaent avamnle 11-01 ic nrenarad hyv nalladitim-catalvized coriinlina of GO and



WO 2009/053269PCT/EP2008/063758 -89- 1,2-dihydro-pyridin-3-ylamino)-21-1-pyridazin-3-one (109).
Condensation of 109 with 120 (Ar is 4-cyclopropyl-phenyl) is carried out as described in step 5 of the
present example. 11-102 is prepared analogously except in step 5, 106 i i
1,3-dihydro-EAdBIE: %% arboxylic acid 05. RPN s
[2-(tert-butyl-dimethyl-silanyloxymethyl)-3-(4,4,5,5-tetramethy141,3,21dioxa- 5

borolan-Z:y1):pnaRyAAMIE WRISBGRNIAS RIRBRIRELHAATMLEAG SerusnipAl Nilinphesgene and

2,3-dihydro-1H-isoindole according to the procedure in step 1 of example 23. Example 26:
N-(2-Hy 5 8ty EL A0, i ARt A s XREEH Py ricin-2-

op Stop S QD e AL S SIop g 1T IbaCR = Mo 10 16T R H s T2 Sl of 110
-pp step e step : 'R =Me 10 -.. : R = H stal,- ution o

o, 23 o DA et SR8 DT TRt e b ST e
mixtue was egoled tai0Q Bnend solliicamf ttetrabintyddatmh fridfhnfinotid6QB 7 thel 88 MyxfmolvaM in
THF) was added slowly. T ction, mixtur r 1. and sti The mixture was
diluted wi?r%rg%ﬁ%%;%r%\é‘xfgnvh\%ggecdkv%ﬁn%%%@r%ﬁ?@%gg%v?/gy%ﬁggg%%gg%%%ﬁdﬁ%}e@red and
concentraXe®H (7aoub) Fikketsidlie miasvsaeifiedbby BB eh reiersraphycaiitisg: withtHYEtOAc/hexane
gradient %)E{K 5%%5%1 Gl AHiRr2 Qi F9000f 11 861QRs £ TR AEPHUIANRAE 22:Ing, 4 annol )
in THF (6 m ?‘c oled to OC was added pyridine (0.9 g. 12 mmo1) and SOC12 %1.4 2 mmol)
followed IspmsmxredBGhg T EHE Gibedlsives eetiEn Ba0@ For O rbith ity A He reaction

mixtyre wagcaoled 1oRdneiiiad ¥ithE30A¢ guashedwithibrings goed«Na2S04), filtered and

concentrated in vacuo. The residue was purified, by Sj02 chromato rcﬁ%hy deIutlrrglg dwith a EE%A%%/hexane
gradient (1094 TePanos e ALY IS HSRCE S A5 AFAPERY 18 NSRIBRMREHESER oR o T ¥407150 g,
0.65 mmakdMsiQh (50 4npNaNci a9 PaGnt2 Bemg ) Was Al shirrgd aend erith 2 4%cRiidahd atmbspheric
pressure. After 4 h the Pd was filtel eg the, solvent removed.in vac afford 100 mg (66%) of
116a. steﬁog(ﬁ*g% %%ﬁﬁ’ﬁlghsgf’{_’fvééll Jggﬁnﬁs .Sféirﬁmlglmgﬁf Rfeeéﬂn&%nil?) was added a solution of
LiOH monohydrate (65.1 mg, 1.55 mmol) and water (I mL). The mixture was stirred at RT for 16 h. The

reaction niixameiwaz: carfcetinpreryhNd ey drpsyraey Homrebslvrsitmaiadrtiasplc
2009/353269PCT/EP20OR31H3:89; dNilvasidifiashin-a-phlphaneubenvithiad tHOLpnd extracted
with EtOAc. The organic layer was dried (Na2S04), filtered and concentrated in vacuo to afford 93 mg
(99%) of 116b. 11-51 can be prepared anﬁloggusl to the procedure described in example 25, except
in step 4, BN,N-dim ¥ino-bepzoyl aey aced with 116b and the coupling of the 116 to
104 is 5 carried outwith HATU as described in s of example 21. Example 27:
4-tert-Butyl-N-(34%-(3-ethyl-ureido)-1-Methyl-6-0x 1,6-dihydro-pyridin-3-
y11-2-hydroxymethyl-phenyll-benzamide (11-3¢) C1-120-TBOMS 120: Ar = 4-tert-butyl-phenyl COAr
The urea (118) is prepared from 46 by the procedure in step 2 of example 16 except methyl 10 amine

was repladesttiytdehytbineharsrs! peffa B0 Eondling emedo sty stivarobarndaBat 4 Y8scribed in

step 5 of example g% 4d;68 AnAGe AR SaayHY:FBERNAL e SPzuK RIUDING.03 Gaiag aut with 120
(Ar = 4-(1-fluorocyc o?é:){;%)-phenyl). 1-54 can be‘pr%};)ared nalogou %}g ngceﬁ%% IS Eﬁgdaced with
1-(5-brom 81T Delity G16 2480 P PHERRI TN S 552 %?BS‘(@‘??FS&&? reawhich Carf be prepared
from 46 anghtSirlvarmingr4rapateB-CEbythevnroeaduitk Destribeghin Step2 of erantple 1iOand the
e s eyt WA BT EY EURORAPRE B30 13 A GRBISBRCC 2nelogously
N42-(tert-tiy behitratayibsitarngDxyme2hyBa3=(4-4yblépterdmithyl) [, 3R di dkM3oveierRistyusiaanyl]-4-c
yclopropyl-benzamide, 20 (120, Ar 5 4scyclopropyl-phenyl). 11-61 was prepared analogously except
120 is rep%?ggrzhﬁ?mlfﬁe-?téﬂ%ﬁ?ﬁ%ﬁzégfhyl-siIanonxymethyI)-B-(4,4,5,5-tetramethyl-[1,3,2] dioxabo ro
lan-2-y1)-pheny1]-4-dimethylamino-benzamide (120, Ar = 4-dimethylaming-ph ”5}")--11‘77-"" S
prepared dHamRMAY ckEastonronylrdniZuvimxmethidrdnligns é?ﬁ[;ﬁ'-éfgﬁi?h piperazin-1-
oxymethyl)-3-(4,4,5,5-te oy etiiydid 3-Ji2ioxalbeelas-dikihpkpnsiiid-syalophepyldenzamide (120,
Ar = cyclopropyl-phenyl), 11-78, 11-79, 11-80, 11-83, 11-84, 1-85 and 11-86 were prepared
analogously except the Yequi Jte ureas were prepared by substituting 2-pyridin-2-yl-ethylamine
(CASRN 2706-56-1), 2-pyridin-3-yl-ethylamine (CASRN 20173-24-4), NI,N1-dimethyl-




WO 2009/053269PCT/EP2008/063758 -91- propane-1,3-diamine (CASRN 109-55-7),
3-morpholin-4-yl-propylamine (CASRN 123-00-2), C-(tetrahydro-furan-2-y1)-methylamine (CASRN
4795-29-3) and 1-amino-butan-2-ol (CASRN 13552-21-1) and 1-amino-p -2~ ctively for
methylamineWﬁ) ﬁﬁ'ggﬁ)r%%@dure described in step 2 gfexample 16. 5 Exam[i)|cc;ﬁ%e}§§:%ﬂ&%g%%g
N-{345-(5-Diethylaminomethyl-pyridin-2-ylamino)-1-methy1-6-oxo-1,6-dihydro-pyridin-3-y11-2-hydroxy
methyl-phenyll-4-(1-fluogp-cyclopropyl)- benzamidell-glO) N e step 20step 3 CORNEt,BrNEE,Br r-

122a: R = 0QOR124126 b: R = NEt2 step 1 Step#t Wgs carrie4d out by converting 122a to the
corresponding fcid c : ;
Treating 3- 0-5-br =1-methyl1H-pyrg

& ety co.m‘acfed.with diethyl amine to afford 122b.
1 of example.'f{l8 and sulpsequently adding 122b afforded 124 which was reduced to 126 by
diborane.THE4 The pallagigm-coupling of 126 asd 120 (Ar = 1-fluoro-cyclopropyl-phenyl) was carried
out as described in step 5 of example 25. 15 Example 29:

(1-methyl-545-(morp -4- fyl)-pyridin-2-ylaminol-6-oxo-1,6-

dihydro-pyridi ‘ Ye

CH, step 3132a: Rl= Me 132b: R.= H step 1 - To a stirred suspension of the 128 (5.01 g, 21.7 mmol)
and KZCOSE(4. 0, 32.5 mmol) in 20 DMF (15 mL) was added dropwise 3-bromo-2-methylpropene
(2.93 g, 21.7 mmol) and tH8 resulting suspension was maintained at RT with vigorous stirring

overnight és—;r%%% T Kﬁﬁ{)ﬁ&[géﬁﬁt@ﬁ yxﬂm 204 FOACREBNES(HA0RL) {{{tg{g golg&g eanggntrated in

vacuo to r oil. The residue was purified with Si02 chromatography eluting with a EtOAc/hexane
gradient (62 '8 Etscyrica el 5.81§° 0 4% bf Ts Brseiniiant Bctyszyas cooled to RT dis-

2009/053260R £ /BB RORB/ARRE 8o 188 2raRlifAB N (L 20 MO Was RadeduntRA®PLItoN to a
solution of 130 (2.32 %%14 mmol) and tribut%%ftin hgdride 2.84 9,.9.76 mmol).in degag ed benzene

(75 mE), dieiRaSaRItYF HEee Rkl A A195%tm sperb At Y Rlie Bhfzene was
removed igyAEuQ, RAcktaentRsichicnwas issolved IMERA(HO0SE ). 1Ag eous ) OFd (1B WHY niH0 mL)
was added and the 5 bjphasic mixture was vigorously stirred for 3.5.h. The layers were separated and
the organit 3 wg%tk’/%gﬁb%ﬁﬁﬂ%f’;?@\//‘r?ﬁ?‘gﬂﬁé?egdgr\%i%@ %]%ﬁ%}%r%‘%?fﬁé ?&?%?L), dried
(MgS04) {ilteegoanticontenttatesstaladysltbie aild Tivel fdsidussyvd Dpthrifiéd With BiG2adktomatography
eluting with .%g}g@ig/he{ziQe

eluting Wity EOOCISIAG IRIEILIC P 8FIOAS) BATIELESS (SMIALAIAARAear ol 10

1'mL) was added to a solution of 132a (1.45 mmol) in MeOH (42

mL), 4hd Bi®splatictevelpsdaiiintled BORIDIGNan affp ASeact b6 was ddkusiea 8110 by the
addition ot 2 MGl i SHARFATRR WAL RUAGILIMUNEIRAC A1 Qi) b oot

ith
organics were washed with brine (25 mL), dried (MgS0O4), filtered and concentrated in vacuo to afford
1.34 g (99%) vPfis2ERls Awhite amorphous solid which was used without 15 further purification. The
preparation of 11-71 is then carried out in analogy to the procedures described in example 25, except
in step 4, EhhhpiidethBlamine-benzing kinlekdB ik) ieypiditdninsay32b and the coupling to 104 was

e AT R S L S0 Ay AR i, e
20(mbfphelifiens dito Mot inplatet SEytaphidronbstine: (Secdipmaiogs)ridih LK iasd e AYABRZamide
(11-72) %E%Qgﬁ&@p% Bl 1§%%hﬁa?e@b@duct is bound streptavidin sepharose beads. All

bound, radiolabeled products are detected by scintillation counter.

Plates assayed are 96-well polypropylene (Greiner) and 96-well 1.2 pm hydrophilic PVDF filter

plates (Millipore). Concentrations reported here are final assay concentrations: 10- 100 uM

20  compounds in DMSO (Burdick and Jackson), 5-10 nM Btk enzyme (His-tagged, full-length), 30

1M peptide substrate (Biotin-Aca-AAAEEIY GEI-NH;), 100 pM ATP (Sigma), 8 mM imidazole

(Sigma, pH 7.2), 8 mM glycerol-2-phosphate (Sigma), 200 puM EGTA (Roche Diagnostics), 1

mM MnCl; (Sigma), 20 mM MgCl (Sigma), 0.1 mg/ m! BSA (Sigma), 2 mM DTT (Sigma), 1

1Ci P ATP (Amersham), 20% streptavidin sepharose beads (Amersham), 50 mM EDTA



134c: R = CHF2 step 1 - To a solution of 134a (0.8 g, 3.6 mmol, 124276-67-1) in toluene (8 mL)
cooled to -50C was added dropwise DIBAH (4.4 mL, 44 mmol, 1 M solution in toluene) while
maintaining 25 terr‘g)erature below -40C. After stirring for 1 h at -40C the reacityi:%no\‘/)\é%sﬁ;gjggnched with 6
M HCI (3 mLBVQrﬁ? f48%at RT for 30 mm. The mixggre was diluted with, E'?S:&c; e organic layer was
separated and washed sequentially with saturated NaHCO3and brine, dried (Na2S04), WO

2009/0532§RG TR R0OHRGEZE8 - ABNfitere s angievARMaR AR 66 itB3URpehdR4b which

was used in the next step without further purification. step 2 - To a solution of 134b (0.56 g, 2.5 mmo 0
and DCMI%BWP_-) under a nitrogen atmosphere was added dropwise a solution of DAST (0.40 g,

2.5mmo1)in,REGMrki&itHs)art ReiceReivhEMXE4e passsisredmiditdfoti-ngdhen paoleddn an ice
bath and carefully quenched with ice water (4, mL)..The resulting mixture was diluted with EtOAc and
the organ%’ﬁﬁ%é@é]ﬁ%%%‘gg B@ﬁ?i%?ﬁ%ﬁ?ﬁg‘glﬂﬁra?éﬁ ﬁ)gﬁéﬁ(g% g gr?ﬁle,sgﬁ%% 22802, filtered
and cancextirtsditryastid.chhadesldisewdas gupifiedviey Si0 2abroatogliyp byretatinds withe a
EtOAc/hexane gradi 0to 10% c). to afford.0.2 % yie 4 st -Toa
solution 0??#_1@3 Lnllaﬁg]j}oé@n t¢’§11né11 %&Efrgn(%” 1 r%nr%gﬁ%’ﬂﬁ %%?u%ﬁagna{ ggﬁﬁﬂﬁm 89[5?)(3%%%% solution
was cooIaqbcmp%Baa@cgohmﬁOMa@fcomqmbinnﬂelmm(@.le&gtidmﬂhs’amt@l )iintaTHEi(/tm%}%\_/vas added The
mixure vgs HiEeo ) 18G 1920 MAADH RN GO AR BUSHEALONEIL LIS SRR O 05

cd enc ‘ .
The reaction-mixtire waswarmed , quenched with saturatéd NH4C1 (4 mL) and extracted with

ether. Thaétombibigidrorganic extracts were washed 15 with brine, dried (Na2S04), filtered and

conceptrafed in.vaclie, The resifug wasndissaiiad:ir satwated NebiCH3 (Hemml andvexitasted with
10% EtOAcC in hexane. The aqueous layer was acidified to a pH of about 2 with 3N HC1 and the

acidified séigsreisaebaawittheseheie. HE SrdifchalhaBSished with brine, dried (Na2S01),
filtered ang)%geﬁ{g%@q(m vacuo to afford 0.040 g (22%) of 136. 20 The preparation of 11-72 is then
carried out in ana ibed in example 25, except in step 4,

ogy to the procedftélres des é
p-N,N-dimethy Paiies 53503 ERIS? g%gtaép% &d with 136 and the coupling to 104 was accomplished

with HATU as degsedbedifitstepblads exdniBe 2dd ERGmplepddduce a 20% bead shurry
Dlla(ril E%ﬁ?ﬁégg%%}i %%?%% 6%%5}%4%){/%8}%%%%% i%ﬁaa%bg%llft%ﬁ{iilﬂl%’gé?m‘%ltﬂﬁ?ﬂa%%h@g Eré%l zamide
(11-73) CEE@ESe (4884 H0HREIOHIRD & 4¢P, 2epiUb sRosimie) SE§ gor 1328IR" = OH 142b: R' =
osqcF, 14§fToRst:ar? %s'}l;ay, pi"e-in.c\lll\() tez%) ?L/IQ %ﬁgﬁxg&%'é ‘B&BQ@(B%QZ&%, ghycerol-2-phosphate,
BSA) and 10uL of test compounds for 10 min at RT.
5) Add 30 uL reaction mixture without or with substrate to Btk and compounds.
20 6) Incubate 50 pl. total assay mix for 30 min at 30°C.
7) Transfer 40 uL of assay to 150 plL bead shury in filter plate to stop reaction.
8) Wash filter plate after 30 min, with following steps
a. 3 x 250 ul NaCl
b. 3 x 250 pL NaCl containing 1% phosphoric acid -
25 ¢. 1x250 uL H,0
9) Dry plate for 1 h at 65°C or overnight at RT
10) Add 50 uL microscint-20 and count 33p ¢pm on scintillation counter.
Calculate percent activity from raw data in cpm
percent activity = (sample — bkg) / (total activity ~ bkg) x 100
30 Calculate ICso from percent activity, using one-site dose response sigmoidal modet
y=A+(B-A)/ 1+ (/O
x = cmpd conc, y = % activity, A = min, B = max, C = ICsp, D = 1 (hill slope)

Example 35: Inhibition of B-cell Activation - B cell FLIPR assay in Ramos cells



-94- step 1 - To a solution of 1.0 M 4-methoxyphenyl magnesium bromide in THF (50 mL) at OC with
stirring was added dropwise a solution of 1,1,1-trifluoroacetone (6.11 mL, 1.3 eq) in TI-IF (50 mL).
After the addition was completed, the reaction mixture was removed fro i d stirred at
RT overnighwcfﬁ%(}?@éé%f’gn was complete by TLC, gpd the solution was rgpgzﬁ#g%ge% tjgee?%!!\;veen EtOAC
(300 rnL) and 1M HO (100 mL) and the mixture was stirred for 10 mm. Then the layers were separated

and the ofgaBiadavaBsas WasReEIBRAREHIX HARePlekcminatnthn Gl@Asdayersas dried (MgSO4),
filtered and concentrated. The crude product was purified by SlO%cr{{e%maﬁoﬁ%?hy eluting wih 5%

Et0AC/heS515E 5 SRS 918404 BF 19 SRR AUyt ESd Bimi§istep S ToR & ution of 140a
(2.181g, TROBFNOPTIPRGMa(33 M) casieduiaetibatl wad@toedtEieikn2 1ha offbctd Bpytuigyringe and
the resulting. mixture. was stirred at -78C for 1.5 h. A solution of dimethylzinc in heptane 39.6 mL, 4 eq,
10 ) waB LR PR Sy RS T s g T b Brare oL A Rl
mixture wadinGimed BuRTE bvgmabont 3¢5 hinEindlyGRsocERTiold Mikuars wagvetdredirmeidrushed ice
(500 9) ang sflvad daoronsiipr aR. 2o 80 BN FE0RIML therwanadded aadifie gaixiure

was partitione ayers separated. The aqueous layer was extracted with DCM (2 x 200 ml) and

the combimedi IS estrite e stz icRornisiae ¢5 4 000ME), ardgynrysoa flamsrdonsy

concentraieds The. oiude REQHOt WASRYrifieshbyRifR coramalgaanhy eiingdina Et0Ac/hexane
gradient (1% to 5% EtOAc) to afford 1.002 %of 140b as a white powder, 20 step 3 - Ta a solution of

140b (735w S ntediioh AWM BENPSOMTEbee S el ssadsd BEraYEossINE 348 was

addeghwithostiningal-/86 ANPHhgd esHEDgIIXIHE MABSHIradatc T84 o 3domemdefare the dry ice
bath was removed and the solution stirred at Rl for 3.5 h. TLC ,anil’ysiS iﬂ@éﬁ%ﬁ&that the t%rting

material WESRTRFETAeIHLHAEe. W@ RS AY SatiEt saierdmm St e Wik tffting
vigorouslyfelfawr dbre2 MNa@kd @Qowh awith 2B stitsing.and thendiheseldtiao Masdtidifiet-to pH of

about 2 wjth 4N HCI. The layers were rated quequs layer was further extracted with
DCM (2 x%ﬁiﬂﬁﬁ%ﬁ%’ﬂ@%@#ﬁﬁg&%éﬁﬁ%& c?t's%\gvgeér%b%v%s ’éggwﬁﬁyﬁﬁﬁ%“('iﬁx Y dred (MgS04),
filtered andccondéniratestmaforckOtZfidng whgal fasa IS wiish Gdivddr ( Gtopcdntiticasdlitidh of 142a
(702 mg, 3 44 mmo)). | ridine (3.5 mL).c - _ isewith: stiring triflic

an hyﬁidegfgégﬁ? m Ci figogéégl?a%cﬁjﬁf ewélrllldg ?ﬂeg g‘é&%ﬁ?ﬁﬁﬁ rgg\%g(r%n%%? %XRIES(%@!\%%% ﬁ?gv%]ith
continuedsstimigdEPAe (ool A s atdeanting heSmitheneRizisdudstiedosaqdendanpdvith 1M
Cu(S04)2 (4 x 20,mL), ) r] & dhe.grganiglaver@gs dried
(MgSO04), |taes}léada0nndzcﬁc%l?£g1@%l 9#?3?%%5 A\%%%Bgé%%%g%aPCT/E%ZOOSIO%WSS _95- reaction
mixture wesnpurifiath by SR dweoniatSbrieéatiany with a EtOAc/hexane gradient (1% to 3% EtOAC)
to afford 0,924 0Qfl42b as a colorless oil. stop5- A 5 mL microwave vessel was charged with 142b
(410 mg, 1.22 mmol), dppf (68 mg, 0.1eq), Pd(I1)(0Ac)2 (28 mg, 0.1 eq), pyridine (0.45 m
monBQen@WY@kﬁ@éﬂ%ﬁﬁ&%ﬂ%B,n@@.‘ﬁré‘éﬁgg SRATEIRS AP Stfre “#Iﬁief’ @é@ﬂ‘f&blk@ggj for 20
min at 15QG:iheathe B erwesRatiioBRI-bRinegn EONs. RIS andd N &iGin FhenBtoAc layer
was concentrated, 2N NaOH g{ 03@2@ and ether (75 mL) were added, the layers portioned and
separated BTHERG R oH 95! % wAYadded and the stirred mixture at 0C was acidified to pH of about
2 with coneemtratedii AR (Et0AcdayaravdbWaASH AT, Briné (26160 ipy, Criddo(MeS0Y), 10

iered anhconcanliled o orch0, 168,00 14264 5 IBBLI30 RGP TG PRRERIof 117315

then carrie analogy to the procedures’described in example 25, except in step 4,
p-N,Nedlime 8y [angime.- Beh 2oy e FIBAHd i ideensanticrepEamptie ‘@88bling to 104 was
accomplisﬂggl%iagd—gﬂ%g%ggﬁgibed in step 1 of examp Le 21. Example 32:
4-Cyclopropyl-N-(Z-hydroxy methyl-3- rl-methyl-5-(4-methyl-thiazol-2-
15ylaminolpeumkDia BRiRTGdRs-Pigherh sl iRsREsgnosaRzaRiak 0145 Hoafid Y cesparedalable
\(/ial was C@@&@%Mi&hﬁ%&@?ﬁ DS msagbd %ﬁ%@tﬁﬂ%ﬂﬂaw-&mem@Bﬁi@bQB’%}ek&teq), Pd(OA;\c)Zh
0.004 g, 0.1 eq), Xantphos (0.02qg,.0.2 eq), and K2CO3 (0. , 2 eq) and 1,4- dioxane (0.5 mL). The
argon puré@@?ﬂﬁ&ﬁ?é‘%&g%éﬂgfﬁﬁd{fé‘h%fgﬁ(ﬁ?@% 'fop %grgol%?‘%égg%%%é)dp SHRAR }%tﬁn A'iftered
through CElidEnwasheshwitieRE Mgt pubied oh e preparabive3Sioz ToT piike t&leldiseddith 3%
MeOH/DCM lt%igf(ol%jﬁ? {g%? 139 as a dark green solid. The condensation of 139 and 120 (Ar =
4-cyclopropyl-phenyl)’tc arford 11-92 was carried out as described in step 5 of example 25. Example
33: 4-Cycléapsapyhda@shgdroxymethy1-3-{1-methy1-5-(6-(4-methyl-piperazin-1-
o Dy Sl Bl e Sl B LB W eRA (i e O
2009/053269PCT/EP2008/063758 -96- 160 step 1 - A mixture of 154 (1.5 g, 15 mmol) and 156 (2.23
g, 15 mmaRsiinaieelinsreom thapdpl saprbby ad ol die tiBrvat et R dy HiRe BRREMEus
mixture was cooled to RT dissolved in methanol and dry loaded onto granular Si02. The crude reaction
was purified by Si02




5 chromatography eluting with 7% MeOH/DCM to afford 1.3 g of 158 as an off-white solid. step 2- A
heterogenous mixture of 46 (0.1 g, 0.49 mmol), 158 (0.16 g, 1.5 eq), Pd2(dba)3 (32 mg, 0.07 eq),
xantphos (31 mg, 0.1 e %. and Cs2C03 (0.32 g, 2 eq) in dioxane (1.5 mL) waspppggd-aith argon. The
mixture Wasvggg@a/ %ﬁ%% eated for 18 h in a sand_bath at 95C. The cooled mixture was partitioned
between EtOAc and H20, concentrated, and purified on a preparative 10 SiO2 plate developed with 6%
MeOHlf D%ﬁ@%ﬁ@%ﬁ%&ﬁ&&%&%@@%ﬁ@ahpl@@ﬁ%ea)dsaﬁaae.Cnrwmamti@mmaﬁewm&-a dr-=
4-cyclopropyl-phenyl) was carried out by the procedure in set 5 of examp. sExample 34: Bruton's
tyrosine KIRSEE Bk HfﬂB%aﬁ\gﬁ?‘fﬂ%%gaﬁgpéeég%%}vee5?Sﬁlza[td§|6€1§cﬁ?/1§a§§eg%hosphoryl.ated
product through filtratiofrABig:Inter- 15 actions of Btic, biotinylated SH2 peptide substrate (Src

ot

homology), and ATP lead to phosphorylation-ef-the peptide-substrate-Bipginytated product is bound
streptavidin sepharose Hemgguad bound, radi&ilaafﬂ%sé%%%ﬂrgsﬁ a[rfg%@e@(ld by scintillation counter.

Plates assayed are 96-ygirpolypropylene (Grgiper)sand 96-well 1.2 pm hydrophilic PVDF filter plates
(Millipore). Concentrations reported here are final assay concentrations: 10- 100 plVI 20 compounds in
DMSO (Burdick and Jaé’r&on), 5-10 nM Btk en(}gpt?e (His-tagged, full-length), 30 pM peptide substrate
(Biotin-Aca-AAAEEIYGERNH2), 100 ttM ATP (Sigma), 8 mM imidazole (Sigma, pH 7.2), 8 mM
glycerol-2-phosphate (Slia'r_pa), 200 12M EGTQ?( che Diagnostics), 1 mM MnC12 (Sigma), 20 mtVI
MgCb (Sigma), 0.1 mg/'mlI’'BSA (Sigma), 2 m ﬁ) (Sigma), 1 pCi 33P ATP (Amersham), 20%
streptavidin sepharose Be&gls (Amersham), 500iAM EDTA WO 2009/053269PCT/EP2008/063758 -97-
(Gibco), 2 M NaCI(Gibci?_,A‘% M NaClw/ 1% phqﬁ%@ric acid (Gibco), microscint-20 (Perkin Elmer). IC50
determinations are calculated from 10 data points per compound utilizing data produced from a
standard 96-well plate a8sty template. One coft®l compound and seven unknown in- 5 hibitors were
tested on each plate antill_ h plate was run twigg4 Typically, compounds were diluted in half-log
starting at 100 MM and ending at 3 nM.The control compound was staurosporine. Background was
counted in the absence Bf¥eptide substrate. T%‘l%sactivity was detelmined in the presence of peptide
substrate. The followingprotocol was used to determine Btk inhibition. 10 1) Sample preparation: The
test compounds were diluted at half-log increments in assay buffer (imidazole, glycerol-2-phosphate,
EGTA, MnC12, MgCl2, BSA). 2) Bead preparatiqn a,) rinse beads by centrifuging at 500 g

b.) reconstEAERIf éa%‘&ﬁﬂii?%g'lgﬂé)‘igg?ﬁ}g%sr&ﬁ}c%?a 20% bead slurry 15 3) Pre-incubate
reaction i déthoukeuhstigtetdssaly outfen DRBIBTPNS TBAT Oy barsmind prepimie e assay
buffer, DTT, ATP, 33P ATP tide, substr G yeringihate 10 4
Btk in enz?gﬁ%v%ﬁ er‘@m%g&tgge?néﬁ%ee%ﬁ&%ﬁ%fgﬁg%ﬁ?%@%%ﬁ?%%%ﬁgﬁsggﬁﬁﬁgg for 10 min at
RT.  5) AtoiB@eh eackiom migture avmsular il dubtiedtestr Bire ANACoiTBhess56 8 itubate

50 4 total Bé&éyfmmmg 300 A 30Cr TransiendQakofirsamteclied headishumyiinditerplate to
stop reaction. 8) Wash filtér plate after 30 min, with following, steps a. 3%250 iN%%S 'ﬁ%& 250 4

NaCl conthﬁﬁﬁé%%ﬁé;&%gﬂ@l&éiﬂeﬂ%ferwmeﬁﬁbeﬁ%béqugfg PIHAPERE S SVernight at
RT 1Q)Adgh 59 AJMIGHASCINLRR: N4 Ca1BE 33MR camiencstintibationagenitera Galouitte fehient activity

from raw data in cpm percent activity = (sagmple - total activity - bkg) x 100,30 te 1050
from percetraREGIIULRYBHRESLREH0 382%%%93 f)g{r}]l”lgoﬁ’ 4a mﬁibc?é{ e%r?e:&(&w&@-i) %%%HATX / C)D))))

X = cmpd gafgo¥uts YocaGtivity, daityn() Brrtwiexdaly (BI5D, D = 1 (hill slope) Example 35: Inhibition of
B-cell Actiyation - B cell ELIPR assay in Ramaos gglls eRP Gl iRRZPRHRE3758 -98-
Inhibition Xfl éggéfflgé:?%aﬁ%‘ﬁdﬁ)?lggr%‘égﬁﬁn S0 %%ﬁlp%rg%%%igr(?v%grﬁon IS de%onstlrated by determining
the effect eidhegesitconipoimadvon tantisigMmeitholated Bacafelapdratis oriters bR A%say is a

cell based dunctional method o determining, the efiest afaetgrtial inhibitors of the intracellular calcium

increase from stimulation by an anti-lgM antibody, Ramos 5 cells (human Burkitt's lymphoma cell line.
ATCC-No. CRL-1596) weteselinaiedia SrofthifMEdia (described below). One day prior to assay,

Ramos cells were resuspepded i diasogianibmerirnisarieasaboue} arndised.at a concentration of
0.5 x 106/mL in tissue culture flasks. On g%of assggm(j:%lsgar counted and set at a concentration of 1

x 106/mL1 in growth meid¥GFpiEHER el MR TefLabs Cat-No. 0116, prepared in
anhydrousfRMS@oalere made on day 0 for baseline measurement and starting again at the first signs or

20 swelling for up to three times per week until the end of the experiment. The arthritic index for
each mouse is obtained by adding the four scores of the individual paws, giving a maximum

score of 16 per animal.



10 10% Pluronic acid) in a tissue culture flask, and incubated at 37C (4% CO2) for one h. To remove
extracellular dye, cells were collected by centrifugation (5min, 1000 rpm), resuspended in FLIPR buffer
(described belowéga}t__l x 106 cells/mL and then dispensed into 96-well p%&%ﬂ%@&@%@d black/clear
plates (BD GRS %?6%992) at 1 x 105 cells per welly-Test compounds were added at various
concentrations ranging from 100 iuM to 0.03 p.M (7 concentrations, details 15 below), and allowed to
incubate yj istor BRaMinatRiaRampesalidsar+ signaling was stimulated by the addition of 10
il.g/mL anti-lgM (Southern Biotech, Cat-No.,2020-01) and measured on a FLIPR (Molecular Devices,
captures §rAEHREADIINHRRARIIIAN0D
Media/Buffers: 20 GroygBMgewem: RPM1 1640 medipmtwith L-glutamine (Invitrogen, Cat-No.
61870-010), 10% Fetal Bavine-SerHn-{FB. B -cat-No~-FP-100-05); 1mM Sodium
Pyruvate (Invitrogen CatiiE, 1E5662670). ? HBSS (Invitrogen, Cat-No. 141175-079),
2mM CacCl2 (Sigma Cat-Nexse-4901), HEPES (Invitrggesy; Cat-No. 15630-080), 2.5mM Probenecid
(Sigma, Cat-No. P-8761), 0.1% 25 BSA (Sigma, Cat- g;/.A-7906), [ImM Glucose (Sigma,
Cat-No.G-7528) Compé\ﬁ'?%’%mﬂﬁ]o%ea%at%ils: In order 1o achieve the highest final assay concentration
of 100 uMs1R4pkcaf-he mVisapaRednistackisatutiaps (hadenia BiMSO) s 180 deel ditkioieto 576 pl of
FLIPR buffer. The test compounds are djluted in FLIPR Buffer (using Biomek 2000 robotic pipettor)
resulting FFRNESSEFBRGABRG ttitoR QEHERIE: S8, 1.00 x 10-4 M, 1.00 x le, 3.16 x 10-6, 1.00 x 10-6,
3.16 x5 10€ bR sl 7ORIEdrilfisBafimséyland Analysis: Intracellular increases in calcium were

reported using a max m&het&e(eub&acnngﬂmmb;sefmﬂmh?‘pﬁak caused by addition
of the stimulatory antibd@¢'§&188% Molecular WO 2009/053269PCT/EP2008/063758 -99- Devices

FLIPR control and statigtie expestsigesoftware. The I@5@as determined using a nonlinear curve fit
(GraphPad Prism softwgé%. Re%%ei?en%tive results ag%g/g Table Ill. TABLE Il Compound Ramos B
Cell FLIPR [1Cso (j"M)] - Y807 471%8 0.205 1-32 0032 1-17 0.415 11-13 0.552 11-48 0.222 11-2
0.067 11-56 0.004 11-5810RiGnERamplelB6 Rat Colf#dfen-induced arthritis (rCIA) 5 On day 0, rats are
injected with an emulsiojrjagg ?eovine Type Il Collagen i kigomplete Freund's adjuvant (IFA), injected
intradermally (id,) on several locations on the back. A booster injection of collagen emulsion is given
around day 7, (i.d.) at tieMEaqe b imdnsirdidiarmative &ttes on the back. Arthritis is generally
observed 12-14 days aftertte-mittat-cottager hjection. Ammais may be evaluated for the development

of arthritis as described below (Evaluation of arthritis) from 10 day 14 onwards. Animals are.dosed with

candidate Therapeditstagenesmbagst aué Se BEARIIEA AN at i fiadh o dary ARG e and
for the pregeribesHime,§ wpisalYnds 3:vegkedansidesng frermendictad (ot twideadaily (BID).

appropriate tablet machine.

10 Composition for Oral Administration (C)

Ingredient % wit./wt.
Active compound 1.0g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 015¢
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 mi

The ingredients are mixed to form a suspension for oral administration.



In both models, developing inflammation of the paws and limb joints is quantified using a scoring
system that involves the assessment of the 4 paws following the criteria described below: 15
Scoring:1= swelling and/or redness of paw or one digit. 2= swelling in tw mru%sj @%83: gross
swelling of tlii%op?tg\‘)\?f\%fﬁﬁ%ore than two joints involygfl. 4= severe arthritisq) cgrrthe entﬁr‘é paw and digits.
Evaluations are made on day O for baseline measurement and starting again at the first signs or 20

swelling fpg i to: tpes.dimes e week until the end of the experiment. The arthritic index for each
mouse is obtained hy addingthe fo g indivi Givi

animal. WO 2009/05828datr/EP2008/063758 - PO ER4mple 37:
Magnesium stearate0.5% The ingredients are mixed and dispensed into capsules containing about
100 mg each; one c&psi@ WBBIA%Spproximate a t8tPIRKFISUERE. 5 Con_Apstsition for Oral
Administration (B) Ingrgdient%ajvdiimtdictive ingredigniR0.0% Magnesium stearate0.5%
Crosscarmellosc sadium?2.0%.l.actose?6.5%-RPVR (nohnvinyipyrrelidine)t-08%-The ingredients are
combined and granulated using a solvent such as methanol. The formulation is then dried and formed
into tabletsycaptainiig-aRauiAmavel act vo:compDHBd) atfcannieprepriakes faklet qnackiyef10
Composition for Oral Administration (C) Ingredientwt./wt. Active compoundl..0 g Fumaric acid0.5 g
Sodium cméiﬂ%ﬁ@&qﬂé%mlbﬁqgﬁﬁﬁ}ig%‘ tﬂﬂl%?rta ee%%’éf&%ngw&roanﬁ?jla ed %&%{"g&ggq § Sorbitol
(70% solutjom)¥2igh g McaguarisifandehbiltSo. jarngpHlavofitg@Od5mrib@dldrimgs0ms mg Distilled

waterg.s. to 100 ml Dfe ingredients,are, mixed to M I%SUSpension for oral administration. WO
2009/053%§|g@?7éﬁ 66@(%@%61 AT IORINCS

Supnository Formulation (E)

Ingredient % wt./wt,
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

10 containing 2.5 g total weight.

Topical Formulation (F)

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy 0.01
anisole)

Water g.s. 100

The features disclosed in the foregoing description, or the following claims expressed in their

specific forms or in terms of a means for performing the disclosed function, or a method or



-101- Parenteral Formulation (D) Ingredient% wt./wt. Active ingredient0.25 g Sodium Chloridegs to
make isotonic Water for injection to100 ml The active ingredient is dissolved in a portion of the water

for injection. A sufficient quantity of sodium chloride is then added with stifrin
0 s {9, mals

e solution
isotonic. The'SJtfig EHhade 5 up to weight with the remainder of the water for mwcﬁ%g% filtered

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

(E) Ingredient Wutiifin %@8&6%@9@%&-Q%ﬁp%ﬁﬁf!%@ﬂl%ﬁhﬂ@ﬁ%ﬂﬂm58@ Rehyaibyéene glycol
4000 24.5%  The ingredients are melted together and mixed 10containing %5 g total weight. Topical
FormulatiBhseh §rraiste aRbEERd Arid poaras i disarig: Thigrstie REYERIS tactive compound 0.2-2

Span 60 ZrimeenéaliNinanal et etalaibed L0sMathid:patabedy of illustration and example,
for purposes of clarity and understanding. It will be obvious to one of skill in the art that
5 changes and modifications may be practiced within the scope of the appended 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 instcad 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 in this application 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.



0.15 Propyl paraben 0.05 BHA (butylated hydroxy anisole) 0.01 Water g.s. 100 The features disclosed
in the foregoing description, or the following claims expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method or WO 2009/053269PCT/EP2008/063758
-102- process for attaining the disclosed result, a’§%?)’propriate, may, separately, or in any combination
of such features, be utilized for realizing the invention in diverse forms thereof. The foregoing invention
has been described in some detail by way of illustration and example, for purposes of clarity and
underst@kdmg. It will be obvious to one of skill in the art that 5 changes and modifications may be
practiced within the scope of the appended claims. Therefore, it is to be understood that the above
descriptiofy powpera @ FRYRLTAREENd not restrictive. The scope of the invention should,
therefore, be determined not with refepence to the above description, but should instead be determined
with reference to the following aj'ﬂoen ed clfims, along with the full scope of equivalents to which such
claims are entitled. 10 All pat&ts, Pteni‘gpplications and publications cited in this application are
hereby incorporated by reference intheiKentirety for all purposes to the same extent as if each
individual patent, patent application orjpubligation were so individually denoted. -103- Claims _
wherein 5 Xl is N; Rl is C(-:=O)NHR pheryl or heteroaryl wherein said heteroaryl is selected from the
group consisting of pyridinyl, pyridaz pyrigtdinyl, pyrazinyl; pyrrolyl, furanyl, thiophenyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, isoxazolyf; isothiazolyl, 2-C1_6alkyl-pyridazin-3- on-6-yl,
2-benzyl-pyridazin-3-on-6-yl, 1,4,5,6-téfrahydro-pyrimidin-2-y1 and 4,5-dihydro- 10@H-imidazol-2-y1;
said phenyl and said heteroaryl optionally independently substituted with one to three groups selected
from thesgreeim consisting of halogen, C1_6allcyl, Cl. 6alkoxy, Ci,sheteroalkyl, Ci.6heteroalkoxy,

C1. Ik&sulf?s , Cl.6alkylsulfonyl, C1- sheteroalkylsulfonyl and heterocycly1-Ci.6alkoxy wherein

said hetérocycClyl’is azetindinyl, PYrrolidinyl or piperidinyl, CONRaIe,_COiR , 202N aRthRaRb,
NHSO2RY oﬁmeomﬂﬂ%wh@r@i@ﬂ@@%ﬁd@gﬁﬁ%%gmﬁ?@iﬂéﬁéﬁ’ %Y%& T et Galkyl,

C3_6cycloalkyl pyridingC 1. 3alkyl, phenyher Ahemisi3aHasngai yIfoptinhadhjoplibsyituted with
C1_6alky1l, 5%{555&%%% I-0 %g{fé oalkoxy,}?falogen_, %N%lzﬁ%r %ﬁhﬁg : Rg nq 126 g;.seiected
independentlyraikeimlotopenzayl, 6aa4aiyl, @&3@1&9@&@@}@=1@%§3%269§;6§%W€md e
carboxy-C1,3alkyl.C3. [ hetgrecyclyls (Hsleaethedrareyiahidin A (G2 )2 sadieydin-m is 2
or 3and X2 i§ Bﬁ%yﬁb?grg%g&%g%%@;igt?&%%nd R8 is?t(lﬂ%?rfi;gggl CI? B I roxyalkyl

I, C1 6h
or Gb,3acyl; bHiiitbgetieyWitidmbenioyshsed hserraisl, ooy PR gﬁ%ﬂ%nﬁ%% gyrrolidinyl

said piperidinyl.gr sai reolidi [ j thrayaneyf Gal kaxyalk#l, 8hydroxyalkyl;
25Rg is hydrgéélearll %l}egfﬁggi%ﬁ%%%%ﬁyﬁ%ﬁﬁﬂmw 5 ogal ; 1

N R7is C1_6alkyl or C1 6heteroaé:§:1; FP@% [ drolg or C1_6 alkyl;
WO 2009/053288R¢ ER2E08#Ie376 8shetrorkoand RaZR¥ HiapEh e }@8 5§&n, Halogen, amino,
ChphydrOXyalsl%!t e%%%%{h%ﬁ){%?@%é?cﬁ%p@ emtkoxy wherein said heterocyclyl is azetindinyl,
pyrrolidiny! or piperidinyl, CONR®R?, CO;RE, SO,NR'R®, NR*R®, NHSO:R” o NHCOR';

15 wherein
RS is hydrogen, Cy.alkyl, C,¢haloalkyl, C.gheteroalkyl, Csgeyeloalkyl, pyridinyl-
C).salkyl, phenyl or phenyl-C).salkyl said phenyl optionally substituted with Crsatkyl,
C,6alkoxy, Cieheteroalkoxy, halogen, CONRR? or CO,R;
R® and R’ (i) selected independently are hydrogen, C1.¢alkyl, Cygheteroalkyl, Cy.aalkoxy-
20 C.3alkyl, carboxy-Ci.salkyl, Csgcycloalkyl or heterocyclyl; (if) together are
(CHQ)mXZ(CHZ)Q wherein m is 2 or 3 and X7 is O, S(O), or NR? and n is zero to two,
and R® is hydrogen, Cy.salkyl, C;hydroxyalkyl or Cisacyl; or (iif) together with the
nitrogen to which they are attached are piperidinyl or pyrrolidinyl said piperidinyl or
said pyrrolidinyl optionally substituted with hydroxy, Ci.salkoxy, Ci.shydroxyalkyl;
25 R® is hydrogen or Ciealkyl;
R’ is Ciealkyl or Cygheteroalkyl;
R* s hydrogen or C1. alkyl;



(ii) heteroaryl selected from the group consisting of pyridinyl, benzo[bilhiophen-2-yl,
54,5,6,7-tetrahydro-benzo[b]thiophen-2-yl, thiophenyl, I',21,3',4',5',61-hexahydro- [24]bipyridin-5-yl and
C1l3alkyl-indo lyl optionally substituted with one or two Cl_ &alkyl or hal (il idin-l-yl,
pyrrolidin-z-ﬂ(b%@ﬁfﬁ?ﬁ?yl, azepan-1-y1 or 2,3-d_i§1g(ée;l,“ro-1Hisoindolin-2-yli,g%%ﬂﬂ)g bt 1
6,7-dihydro-5H-pyrrolo[3,4-b]pyridine; 10(iv)NReRd wherein Rd and Rd together are (CH2)0X2(CH2)p
wherein ggangd prarg. in; AepEnAEnd-QlcR; Rk idbdefinsdalomyordReuagtdrdsisidependently
are hydrogen Chioalkyl or Cihohydroxyalkyl; (v) (vi) 15(viz) wherein R? is hydrogen, halogen or
Chalkyl, Whel‘é?ﬁ)géjd phenyl, heteroaryl, azetidin-I-yl, pyrrolidin-2-yl, piperidin-I-yl, azepan-I-yl or.
2,3-dihydgg-1Hsiseingilii2-y1 ring is optionally substituted with one to three groups independently

selected from the group consisting, of (a) halogen, (b) Cl6alkyl, (b) C2- 20 al | 4allcynyl, (d)
Chehaloalkyl, (e) ERBRETRACAIRY/ES Jé?f’f%fc%gﬂ?y ol’ﬁf?g)lﬁlﬁll%l/tlg%ﬁgﬁmfé& Wi nié)%%)et%rgég’groups
selected from Ch6alky/b, Cldntipalcytarisitdere (g} -gl Gatnheralky!, X1 Aydi@xexahidReltf, wherein
Rd and Rf are (i) in E@?dené%{ﬁ%@ﬂ?ﬂf&%ﬁ%ﬁ‘%&%g%ﬁ%ﬁﬂ?r_g&‘ﬂ&i@&'&@%&%gﬁgh@%@?rei” mis 2

or 3 and X3 is CH2, (lﬂﬂnor andnis zerotot BY Is as defined above; (j) Cialkoxy, (k)
trialkylsilyl, (1) 25C18kyamoalogeand (m) Sfis; A is -NHC(=-0)-, C(=0)NH-, NHC(=0)NH, CH2C(=0),
CH2S02 or IT RS I8 0% (). &% BDEREn-A0%- Apaiahialacenicaly aceopiahigmalt fereof. 2 A
compound according to claim I wherein Rl is phenyl, p&i% iIn-2-y1 or pyrimidin-4-yl, R2 is C1.3alkyl; A

is NHC(=0) and R3 i akagtnilopicd1! siikEco? HyfeXetrRIFy NS compound according to claim 1
Wheéc(ﬂ% )RI is C(=QMY Iﬂlﬁ%{%_@,%%@g@ ;fﬂiﬂdj %%ﬁmbwﬁ&mgﬁﬁcﬁg)l}(w}@feﬁﬂ cﬁklei@rzallﬁyl; adnd, A.Iis
NHC(=0). 4. A compound according claim 1 wherein R5 is (v) or.(vi), .2..A.,COMpPO according claim
1 wherein A is CH2 S ﬁe%ﬁ%»@i}ﬁﬁf&ﬁ&%&%‘e& %%%’ﬁné%%u%ﬁ%ﬁcglrgﬁ %I?ggt#%c?rrﬁprising a
compound accordingytRdgeira, ] auyiixed witlyatoeaskyine pharmaceutically acceptable carrier,
excipient or diluent. 10 7. The use of a compound of foiniula | according to claim 1 for the preparation

of a medicament for the tripatment of an inflammatory and/or autoimmune condition. 8. The use
according to claim 7, wh

)

(i)

15 i) "
wherein R? is hydrogen, halogen or Cysalkyl;
wherein said phenyl, heteroaryl, azetidin-1-yl, pyrrolidin-2-yl, piperidin-1-yl, azepan-1 -yi
or 2,3-dihydro-1H-isoindolin-2-yl ring is optionally substituted with one to three groups
“independently selected from the group consisting of (a) halogen, (b) Crealkyl, () Cy.

20 salkenyl, (¢) Crealkynyl, (d) Cishaloalkyl, () Cisheteroalkyl, (f) Csscycloalkyl optionally
substituted with one to three groups selected from C; salkyl, Ci¢haloalkyl or halogen, (g)
Cysalkoxyalkyl, (h) hydroxy, (i) NReRf; wherein R® and R are (i) independently hydrogen,
Ci.salkyl or (77) together are (CHz)mX3(CH2)2 wherein m is 2 or 3 and X is CHa, O, S(O)s
or NR® and n is zero to two and R® ig as defined above; (j) Cisalkoxy, (k) trialkylsilyl, (1)

25 C,scyanoalkyl and (m) SFs;

A is -NHC(=0)-, C(=0)NH-, NHC(=0)NH, CH,C(=0), CH,580; or if R is(Mor(v)Ais

absent;
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or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein R’ is phenyl, pyridin-2-yl or pyrimidin-4-yl, R?is
Ci.alkyl; A is NHC(=0) and R? is hydrogen or Cy.alkyl; or hydroxymethyl.

3. A compound according to claim 1 wherein R!is C(=O)NHR®, R® is C.6 alkyl, R® is hydrogen,
C.zalkyl or Cygheteroalkyl; and, A 1s NHC(=0).

4. A compound according claim 1 wherein R>is (v) or ().
5. A compound according claim 1 wherein A is CH,C(=0) and R is (), (if), (iif) or (V).

6. A pharmaceutical composition comprising a compound according to claim 1 admixed with at

least one pharmaceutically acceptable carrier, excipient or diluent.

7. The use of a compound of formula I according to claim 1 for the preparation of a medicament

for the treatment of an inflammatory and/or antoimmune condition..

8. The use according to claim 7, wherein the inflammatory and/or auto-immune condition 1s

rheumatoid arthritis.



