WO 2010/ 042699PCT/ US2009/ 059968 _ | M DAZOPYRI DAZI NECARBONI TRI LES USEFUL AS

KI NASE | NHI Bl TORS FI ELD OF THE | NVENTI ON 100011The invention relates to
novel substituted im dazopyri daz’mmmmmmmmms Suseful as prot ei n ki nase

i nhi bitors,, The ioyention also r t hods of ui E&JS; 05cég)rrpounds in
the treat rrerﬂ oF proliferative and oihey. types of dise S

phar maceuti cal compositions containing the compounds. BACKGROUND OF THE
| NVENTI ON 10[ 0002] The invention relates to fused heterocyclic conpounds

whi ch i nhibit protei ' | tions | Gh contain protein
ki nase inhibiti b%ﬁﬁggﬁmagﬁ%%%ﬁ ﬁ%#ﬁ%@&oﬁﬁot ein
ki nase enzynes to treat di seases which are characterized by an
over expressi on or upregul ation r i i . Protein kinases nediate
intracel lular signal transducti %LB%@&%WSR 15effecting a phosphoryl
transfer from 30000c| e®d iohenticrn rplatasmhm@ sﬁb@titﬁte@fnﬁﬂ:ﬁbpfyﬁammbmbouhhkat IS
i nvol ved in 5 SI alln |na nd pat hways
t hrough whi ch ex rac%rf)gllﬁlﬁ%nrase n thne[rhe "fvel%loflapo rneJPa?eé R rn?/taords 8&;"'8 ‘el I ul ar
responses to occrupoundssndmetrtdtmeruefwrollfémtr@mmdaﬂmmb af distsemandus may ef f ect
one or nore cel row h, mgration,
differentiati oﬁhméjg%}l%%lﬁ%ﬁ{ﬂgsﬁ%& %n%;ﬁ% th(g‘bogﬁ)toelr{/dgtl on of transcription
factors, muscle contraction, glucose metabolism control of protein
synt heS| s and regqgul ation of IggélkGﬁM%OP[ng‘g di seases are associ at ed
wi th abnormal cellular responses triggere pr ot e| n ki nase- nedi at ed
events. Thel¥e d909&laseThd ipienieiaelaigs @mmdjh@ermyslmmoundmwmm:bmy di seases,
i seasee, ol | oparaE R e B i ™ el at e

i seases ,
di seases. Accoreinpiynds and pethedsiofusingdaibitprssofiproreimkinast engpymeytp trpat nedi ci nal

chem stry to figRehs@ratidiaf drbR@SEed M UvERkStestibRbr BFBushdn®t bloks as
t herapeutic agentsmé{0004 ] Serine/threoni ne kinases are a class of protein

ki nases that akig greinkanasep @ediple dHsecslinigr dgnatfransfugiians Theyrdorthis by e snal |

mol ecul e i NBi biefrediifig a pHASHHBHA {rﬂ@feﬂfrorﬁgﬁﬁﬁiéoﬁl@é {rBRAPIAANE a kioRASREeptc? |1 kely to
have rel evance to the treatnent of cancer, diabetes and a varjety of

infl ammat ory ditebs deplyed i sisatling subyay Thet atedphuhtr obkinasesed pethyays as a
Bcr/ Abl  pr ot ei fhrbugh RaER ektbilfaiat Oid JitRs stipmubi\cewbe d virieht dTeEluBY rdgncs té hat - 1 -

occur inside the cell. An extracellular stimulus may effect one or more cellular

responses related to cell growth, migration, differentiation, secretion of hormones,

20  activation of transcription factors, muscle contraction, glucose metabolism, control of
protein synthesis and regulation of cell cycle.

[0003] Many diseases are associated with abnormal cellular responses triggered
by protein kinase-mediated events. These diseases include autoimmune diseases,
inflammatory diseases, neurological and neurodegenerative diseases, cancer,

25  cardiovascular diseases, allergies and asthma, Alzheimer’s disease or hormone-
related diseases. Accordingly, there has been a substantial effort in medicinal
chemistry to find protein kinase inhibitors that are effective as therapeutic agents.
[0004] Serine/threonine kinases are a class of protein kinases that are among the
most promising drug targets for future small molecule inhibitors. Inhibition of

30  serine/threonine kinases is likely to have relevance to the treatment of cancer,
diabetes and a variety of inflammatory disorders. The successful development of

GLEEVEC® as a Ber/Abl protein kinase inhibitor has provided further evidence that
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protein kinases including protein kinase CK2 are valid drug targets for
potential cancer therapies. [0005]Protein | dnase CK2 (fornmerly known as
casein kinase Il) is a highly conserved serine/threonine kinase. Protein

| cinase CK2 is ubiquitously distributed 5and constitutively active in

eul car yot esWOIZWOWt?g?f’a the enzyme exists in two isoziRTEUSRYWR'Nie to
variations in the cat aI yti c subunits of the enzynme. The CK2 hol oenzyne is a
het erotetraneric conpl ex conposed of two catalytic a (CK2A1l) subunits or a'
(CK2A2) subunits and two requlatory [3-subunits. The formation of CK2
conpl exes cont aPrAictdinaRs ICRIAR Projegn lgn?é@uﬁK% grevelifuAryetarcefs REPPIOUE] on of the
10 regul atory 1gﬁn§el,|mmb;Q§ CK2 interacts with a variety of cellular
proteins and has been inplicated in cell replication such as cell
proliferation alf80di f fiaptelnkinaei@r, fosmerfynavn aysesginidnase g highlsr i genesi s.

Wth respect tOcdntiiRiis@fBaTEchine RIn@ce Phtdil I0ASECKKR ubRGit Q9 QisirBited cat ed in
ki dney tunors (Stalter et al., "Asymetric exa@pesm on of protein kinase CK2

subunits in Hundid SRESHREYE!Y 3BT 8 °“kaBi°8’é W mengialp e enzyme existag Min. |
15202: 141- 147 ( &&%)c)fommmrvyng]bmd tHe BRI fic s(ubanglestnaauﬁﬁé Inﬁ &b al .

"Protein |Icinase I and i esi s

20: 3247- 3257 (266‘1%“%% ‘%%IFI Bﬁ%%f%ﬁyamwgﬁ of t‘é?“é‘i'y“w(ﬁﬁgl)atl on of a
t unor - associ at eghbpiiQbed’ mckzmslﬂ)uﬁlnéhﬁfmlﬁ)re@morgasﬁbumt«lmascem&domon human
squanous cel | @%ﬁ' nonas and. adenocarcin of g g) ncer Res. ,
54: 2262- 2268 (1994§§"P %8%&?“‘&}?8’%15&2‘3 t 8‘?‘%‘?%1“‘(” é{{h%“tzat pofiie " anti sense
ol i gonucl eotld de&glaganyrmshblmﬁmtcel(nnteranasah@Iﬁheay cbfrabildmrbro@ﬁr@\anmha@beeaquanous
cell carcinoma of 2:341- 346

(2000)). “and pr BEVRTE RER ERridhngat S SERRRRP e Sl O,
t he regul ati on ofvitalrod rumengemssus Wxamespectncehabmnapqpbtomlkmaser(ﬁmﬂlamg

| i gand-i nduced [.S,:Lh.

66: 2242- 2249 (2%8@%"%%"[%388 T R ERNGEL gg @?“FF i%?%%i%& BBt e ly
sought and snmal kinmCK@alhb@nitsdnrtmnmcisinc)atpmdeé B@fchérmm&;tsmﬁg @motuai, n Idnases
have been reporipd. ey (16?<4§F]€?|L8ma é[aﬂ&%a%&h%ks’ﬁﬁﬁ _Bflac a1, KPR | nhibitors

were reported in Nie et Bi oorganic & Medicinal Chemstry Letters,
17: 4191- 4195 ( 2oy CK2 & sagngy glagdoogjsenesitd Gnavlasyz ¥h3d7-daYi B )as | RAK

ki nase nodul at o3, &’M‘F‘Jnﬁm{a?@%rah\@ﬁqdé?a?cxctﬁldﬁ&d Sl 20U 2N08hRFAR79. I n
addition, certai n I m dazopyri dazi ne conmpounds were di sclosed in WO

2007/ 038314, pulpryHeEhgAs¢ip kigase 3igp rumapsngaomsy s 4958em2s3ab| i shed February -

21, 2008, both assdceROmisQfiHagunRYr, Qszsa&mésssngmezzsi Ne94y, es@nhd AW Nt i ON
relates to a new ¢l ass_of imdazopyridazi ne-carbonjtril E‘ found to be

ef fective i AR bfFgremasgFausiehila| Anteriealeonucleatides aguingt arofein kinaek X 24 nase. These
novel conpoundsinRibR gRWAVIfdQEmMbe: BB cat&ifdnb of @f hBdiRhIB&R W Vigdl, Hedd Nebk, desi r abl e

stability, bioaya Pl erapeuti c jndex anpd .toxici.t al yes that are
i mportant to thé 44139 h(?l) a?‘{;p s:'s‘"P Q&a’@ftalnglg‘?l?\R}xE’R?ﬁ‘b(lnisﬁggi“rhe

i nvention is di fhéfbfgﬁldtldﬂ@)ffumetibcfb@ﬁs Eicoeyetdtddapapesondudiag Eanfardneed ae

(I)-(X) or stereoisoners, tautone har jraceut. Yy eptabl e salts,
sol vates .or pr offPBfGYs Wﬁéoftégfcan%‘ieg% ?’ﬁ”ﬁ %ér%ég?%bﬁ(ﬁgﬁe enzymes,

especi al | y psot poes]| dﬁﬁlﬁmtoisﬂ)fﬁlﬁ?euf lonaséshaee wmdatmmmnd)imaﬂamﬂanle [ 0008] The

present inventign %H'm a[?)létﬁeo g P{u?c‘?&éﬁe?an%eéjhév@heeeﬁl%%eaat %%rexgmpl”ak' ng the
conpounds of t NE Presenit t hvent 7 St ereot Somers,

phar maceuti cal | gyraobafpzlablaec&aﬂ(msae ishdlivates:, remrtequdﬁc clg!s (lflhceg@uxf & [ 0009] The
present inventipn,al 5rBhO¥% A55 PRA FRERY 06, 1£615RI3 (JobHH5nd
imidazopyridazines as IRAK kinase modulators were reported in PCT Publication
30 WO 2008/030579. In addition, certain imidazopyridazine compounds were disclosed
in WO 2007/038314, published April 5, 2007, WO 2008/0045536, published

February 21, 2008, both assigned to the present assignee. The present invention
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15 conprising a pharmaceutically acceptable carrier and at | east one of the
conpounds of the present invention or stereoi soners, tautoners,
pharmaceutically acceptable salts, solvates, or prodrugs thereof. [0010] The
present invention also provides nethods for inhibiting the activity of
protein | cHBRYWE conpri sing administering to a host PEHUSEYOBI8such
treatnment a 20 therapeutically effective amount of at |east one of the
conpounds of the present invention or stereoisoners, tautoners,
pharmaceutical ly acceptabl e salts, solvates, or prodrugs thereof. [0011] The
present i nvent ird#esdP 8 8evpelass cfisddazenyRgainecaibonities fpund ipesfetisgenesi s or

treating cancensisiORIRIE pdichkiReell AkhBfy M CKO ka0 Thest RovrE&RhpBEndsUCh
treatment a 25t herapeutically effective anpunt of at |east gne of the

conmpounds of t RE A5V i bejuskfelae phasmeseuticpls arh desispRls dability biogpaiiphility,
phar maceut i cal lpsrapegr pidebid t&adilySalusaha ale@SporQht thHeE Bhgiliher eof . [ 0012] The
present invention also provides the conpounds of the present i nvention

or stereoisonmers, tautomers, pharmaceutically acceptable salts, solvates, .
or 30prodrugs thereof, for ussumMMmAlreORPHE INNER3ITke present invention also

provi des the u f the .conpounds of the present. inventjop. or

st er eoi soners, ?@92‘[ 0 es'?vegﬁ%{‘rlﬁgléeéﬁfl focﬂieldgetﬁr(?@'éb‘f cgtpgunds pt Eormulag,) ot es, or
pr odr ugs t her edf(X) o spreeisamdrs) uenrBdpammeniticfliyracdep@blt saatsolmts @f cancer in
a human patien

t parti 1y, . tive to. treatment Vi
T it on of | eHREG e nRol SR TS SRS neR SRR | he

i nventi on w0l | J5&2 farebe tfeamicht afmarickre expanded 5f orm as the di scl osure

continues. DET D | | . ILON [ 0015] The invention
provi des for n@%@ 'Eﬁ§§§%§§wﬁgg%Pﬁgyggwg%ﬁﬁlg$ﬁ%e?b%ﬁégﬂﬁﬁfm‘therapeutic
agent s, phar maoeking thakommupdsif the preseneimpéntyn ergtesavsbmerg wattoneoypounds 10 and

for nethods of Hﬁ&qu@#@%?%%%QEQQQS“mL%g%€¥%E%gﬁ§%&gance wth the

i nvention, thePe are ed compounds a (1) including
enanti oners, dilt8%ler ebiremresent inyontomelses propesmirerorecrulicghtdmpositgrept abl e sal t s,

g;?gujgz, . pgg{ a%rﬁiﬁ“:i,sin%'% Pﬁ%ﬁ?&‘éﬁ%ﬂ% %gép%(%%g:gﬁ%g zf/n?gt leastone LU @&ﬁioﬂnd@l I's
of the present invention or stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof.

[0010] The present invention also provides methods for inhibiting the activity of
protein kinase CK2 comprising administering to a host in need of such treatment a
20  therapeutically effective amount of at least one of the compounds of the present
invention or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or
prodrugs thereof.
[0011]  The present invention also provides methods for inhibiting angiogenesis or
treating cancers comprising administering to a host in need of such treatment a
25  therapeutically effective amount of at least one of the compounds of the present
invention or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or
prodrugs thereof.
[0012]  The present invention also provides the compounds of the present
invention or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or
30  prodrugs thereof, for use in therapy.
[0013]  The present invention also provides the use of the compounds of the

present invention or stereoisomers, tautomers, pharmaceutically acceptable salts,
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R2 is selected fromaryl substituted with 0-5 R2a and heteroaryl
substituted with 0-5 R2a; R2a, at each occurrence, is independently
selected fromH F, d, Br, =0, CN, 20 NO2, -ORb, -S(0)R, -C(0)Rd, -NRaRa,

- (CR2bR2e), C(=0) NR3Ra, -NRaC(=0)R I, - NRaC( =0) ORb, -0C(=0) NRaRa,
- NRaC( =0) NRARZIOO$ID HR2A- C(=0) ORb, - S(0) 2NR3Ra, - NRaQ(@YWR&”S
-NRaS(0)2Rc, Cl1 6 al kyl substituted with 0-5 Re, (CR2bR2e), _6car bocycl yl

substituted with 0-5 Re, and - (CR2bR2e)r-heterocyclyl substl tut ted with O-
Re; 25R2b, at each occurrence, is independently selected fromH and
Cl_6al | cyl substalvaies.cd PRiruis thergpfa preparing a nRgigament foptie Heasment pFeameein | s

I ndependent | y S@hﬁ&in%%efrclj{, Bmééﬂl %% Q;'ceﬁ@e'kb@élo §é&|&§én'tct(uutrﬁ$nmﬁohth9cﬁ2 Re; R3

is selected fromH, F, S(0) 2R, ,
-NRaC() Rd, - NRa€(#0j:0Rb, and Cl_6al kyI substltut ed with 0-5 Re; R4
is selected fro H Clrifial iy bih&UBIrést ditre thvithidol wi B Beforth (n%ﬁ% -
(CR4bR4e)rS( O)p éTCR4bR4Or g=0) Rd, - (CR4bR4ANRaRa, - (CR4bR4)) 0) NRaRa,
- ( CR4bR4e) 5 NREOD 2D RAIsClspieRasigss) | NRaC( =0) ORb, - ( CR4bR4e) r 0C( =0) NRaRa, -

(CR4bR4ANRaC( -0) NRaRa, (CR4bR4AC( ~0) ORb, - ( CRADRACY S(0) 2NRaRa, -
( CRAbRAOr NRaS( 0) 2NRaf t a, CR4AbRAc) r NR. S(0) 2Rc, 9310R4bR4e) r- C3_6car bocycl yl
‘substituted with 0-5 R4a,P @EQ CRIFEOR Y VF NVIENHON t uted with 0-5 -

Rda; Rda, at ea[DbIS}CCUFHeQﬂ@Iﬂ}onbﬁ)vldgﬁﬁpﬂ?aﬁﬂtdla%pfnﬂa@iﬁé Mpf)mmldéﬁnssl Br,
Cl. 6al kyl lOSUb%’[ItUt ed with 0-5 Re 6al ken 6al kynyl N02, =0, CN,

-S03H, -S(0)R, eré?%)@%ﬁé’hamﬂﬁ“ﬁﬁbﬁoﬁﬁesmom OY‘FWF&“OV‘? Eﬁ(““é“)’ Rd,

- NRaC( = P) N:?f(lﬁifi amd f&(m@r)o@ﬂﬁ ﬁsmgueﬂbtﬂﬁborndaq =0) Rd, -C(=0) NRg.Ra, )
G3_6cycl oal ky eraocyc , and aryl; . . R4b, at eac

oot tonce, 1 s’ 101 peadetyics B R ebiopribore s doeasea simeyisPhsubet i t ut ed
with 0-5 Re; Formuli(l) incﬁlﬁlngaﬁhhtuﬁms,lﬂi’aﬂﬂé:@nersi swionde ptmcendutiyallgel ect ed from
H and Cl1_6al kyl sulgiﬁ Lyt ed Wt : Iva tf1 §el ected from hydrogen and
Cl_6al kyl subst fTH@F SHi™ %roﬂfu%s éjra%orsgv %SI €t°&d from hydrogen and
Cl_6allcyl substituted with 0-5 Re; 20RRs & each occurrence, is

i ndependently selected fromH CN, Cl1_6 kyl substituted with 0-5 Re, C2-6
al kenyl substituted with 0-5 Re, C2-6 3 substituted with 0-5 Re,
-(CH2),-C3_10carbocycl y1 substitut B -5/Re, and - (CH2)r-heterocyclyl
substituted with 0-5 Re; or Ra and Rlctogﬁbth'é{ with the nitrogen atomto
whi ch they are both attached forma heterglﬁycllc ring substituted with 0-5
Re; 25Rb, at each occurrence, is independently selected fromH, Cl _6 alkyl
substitutediy t Whddeib Re CZ 6 al kenyl substltuted with 0-5 Re, C2-6

al Il cynyl substitute ocycl y1l substituted with

0-5 Re, and - (CHR) Fféflé?t fsoé‘? i su%@%&%ﬁ 0-5 Re;

R, is selected from aryl substituted with 0-5 Ry, and heteroaryl substituted
with 0-5 Ray;
. Ry, at each occurrence, is independently selected from H, F, Cl, Br, =0, CN,
20 NOy, -ORy, -S(O)pR., -C(=O)Ry, -NRaRq, -(CR2uR2:)C(=0)NR:R,, -NR.C(=0)Ry, -
NR.C(=0)ORp, -OC(=0)NR3R, -NR.C(=O)NRaR,, ~-(CR25R 2 C(=0)ORs, -
S(O);NRgR,, -NR,S(0);NRR,, -NR,S(O),R., C.6 alkyl substituted with 0-5 Re, -
{CR2R 2 )-Crscarbocyclyl substituted with 0-5 R., and -(CRauR 2 )-heterocyclyl
substituted with 0-5 R;
25 ' Ry, at each occurrence, is independently selected from H and C,.¢alkyl
substituted with 0-5 R.;
Ry, at each occurrence, is independently selected from H and C,.salkyl

substituted with 0-5 Re;



Re, at each occurrence, is independently selected fromCl_6 al kyl
substituted 30with 0-5 Re, C2_6al kenyl substituted with 0-5 Re,

C2_6al Il cynyl substituted with 0-5 Re. C3_6carbocyclyl, and heterocyclyl;
Rd, at each occurrence, is independently selected from H C 6 alkyl
~subst it ut eWQAHMRPR R, C2_6al kenyl substituted with BCEHURITIESI,| kynyl
substituted with 0-5 Re, -(CH2)r-C3 _10carbocyclyl substituted with 0-5 Re,
and - (CH2),-heterocyclyl substituted with 0-5 Re; 5Re, at each occurrence,
i s independently selected fromCl 6 al kyl substituted with 0-5 RA C2_6

al kCnyl , C2-6 al kyn§dis selecefifipm ey, GlebBe ColatQRpl -NReRa, (COBRRLON, NO2, =0,
CCRH, - (CH2), ORR, KOHRK yNRaC(@d%)NQIb( é"bRb%ﬁlcl 43@'9'1 s%l)stiNlﬁdenhOSR Rf,

at each occurrence,_iIs ind ndently selected fromH, CL al kyT C3-6

cycloal I cyl, and ph‘%‘ﬁwelecﬁﬂ ffP&n F fretoditpy! fubtysterbyith-§ Re t@&bﬁﬁ??ggen atomto
whi ch they are (@mm@quhmm m(@%hﬁtﬁlb@&mRQ (@mmm—d@NR@t each

occurrence, |s | ndependent r, at each

| .
occurrence, Ji s HBQT@%S@%@@MQ%@Q@ 6CR4}3R4 )ZOC(‘?OB%BM [0017] In
anot her aspect (CREEJMC%@NR%P@%IGQMO% -@RJRANSUHANKR], )} 1 ncluding

15enanti oners | astere ners har maceut i cal | y-acceptabl e salts,
pr odr ugs, hydréﬁg %g@@i&%@?fkﬁh@%ws )F&A( bifge)e- R%CKIb‘NQ’?l(lI ) wherein
R2 is selected sﬁb’sﬁﬂieawhosuhast(CR%RQ)i hwertolsyc@l dubReaxedwith feREf oar yl

and- 114 het o oat ol B BN o e G om £ AT Gliicr "o '
occurrence,l0i s sutntkepé wilk05IRy, Geileayked,. a‘alkgmyl I-IHozF—O @N, -80:H, -90),RN: - ORDb,
-S(0)Re, -C(0) o I R ’ el C( Q) NR\Re, - NRaC( =0} Rd,

R 0l 20 0RO Y R ES O Reo FRrer ol Lo B EE T ormh,

S(0) 2NR, R, - NREGB{@PRNRERD) R4 MIRASOIRu2-U(Q)NBIRAC atycidalksh bsdrodyotypendm t h 0- 3

Re, - (CRZbRze), é’ .C3_6carbocyclyl substituted with 0-3 Re,  and
r

- (CR2bR2e) r - heterocycl yl substituted with 0-3 Re;
Ry, at each occurrence, is independently selected from H and C,. 6alkyl

15  substituted with 0-5 Re;
_ Ry, at each occurrence, is independently selected from H and C, ealkyl
substituted witH 0-5 R;
Rs is selected from hydrogen and C,_salkyl substituted with 0-5 Re;
Rs is selected from hydrogen and Cialkyl substituted with 0-5 Re;

20 R,, at each occurrence, is independently selected from H, CN, C, alkyl
substituted with 0-5 R., Cy.¢ alkenyl substituted with 0-5 R, C.6 alkynyl substituted
with 0-5 R, -(CH,),-Cs.jocarbocyclyl substituted with 0-5 R,, and -
(CHa)-heterocyclyl substituted with 0-5 R; or R, and R, together with the nitrogen
atom to which they are both attached form a heterocyclic ring substituted with 0-5 R.;

25 Ry, at each occurrence, is independently selected from H, C;.¢ alkyl
substituted with 0-5 R., Ca.¢ alkenyl substituted with 0-5 R., Cs.¢ alkynyl substituted
with 0-5 R., -(CH,)-Cs.jocarbocyclyl substituted with 0-5 R., and -
(CHa)-heterocyclyl substituted with 0-5 R.;

R., at each occurrence, is independently selected from C, ¢ alkyl substituted

30  with 0-5 R., Cy.ealkenyl substituted with 0-5 R, C,.¢alkynyl substituted with 0-5 R,
Cs.¢carbocyclyl, and heterocyclyl;



R2b, at each occurrence, is independently selected fromH and C| zialicyl;

Rh, at each occurrence, is independently selected fromH and G ol kyl;

R4 is selected fromH, G alkyl substituted with 0-5 Re, (CR4bR4e)r0Rb -

(CR4bR4c), - S(0) pRe, -(CRIbRac), C(=0)Rd, -(CR4bR4e)r NRaRe,

- (CR4bR4e) WQ20PRRARa, - (CRi bR4e), NRaC(=0) Ra, - ( CR4bRAPGTRISRMEP29980RD,

- (CR4bR4e) r0C(=0) NRaRe, - 5 (CR4bR4c)i - NRaC(=0) NRaRa, -(CR4bRAOr C(=0)ORb,

- (CR4bR4c) , NRaS(0) 2R, - (CR4bR40)r-C3_6carbocyclyl substituted with 0-4
Rda, -(CR4bR4c),--heterocyclyl substituted with 0-4 Rda; ) Rda, at

each occurrence, i s Ronstieaokpetemencs issadependendlyfselentadirondi, CigrlkylCi  6al Ky

substituted wt t SR,

oo orar o 10 %bgﬁemm QR.N@ Jsﬁ%@fkub%mé& tvwé%@hvatz 6ﬁk)gl\l"¥§ul§§‘ﬁtuted

- NRaC( =0) NRaRa, wuh RBoy GlE)-Cs- @e@bwlylswtﬂ@y RdhOﬁcﬁ(e,ﬁeyl NRaRa

C3_6cycl oal | cyl ,CPDPBQErQ&)éFyl éﬁbstmﬁ&ﬂwﬂ{d& Rib, at each occurrence,

i's |ndependently sel ected fromH 4a| kyl; R4c, at each occurrence, is

i ndependent | ¥ sel ecRed! bR RAY lsejldeaqr@wly S‘d?FéFdlfSPF“ Cigelkgksabstigéadur r ence, is

i ndependent |y sgjiees &g cf.L ALY, alkdmy2(CANAC3. cyc[lmayB]FI 01, BNetNIRD,,enbodi nent
there are discl osed co ounds i ncl udi nggenantl omer s, di aster eoners,

taut omers, phar T QPP arliopt-GilkOdaP.and KEHANRR: hydrates, or

sol vates thereof, V\AR@raﬁéaEh &&R}enbeslss&ieg&mﬂyw&tm%mtm i3 ARyIbered nonocyclic
or 8- to 12- msrrbere bi cyclic ar stituted with 14R2 and 4- to

7. nember ed monoty BRI A Phenvk gy Ryand Redoustretr e ylesee 20@eFBish ey ¥eibst i tut ed
wWith 0-4 R2a0 both attafiRafor@ta he@@byci€fiby:r ence, is independently selected from

H F, d, Br, =0, CN, - . -5(Q lic, 0 - NRaRa,

- (CH2) , - C(=0) NRaRa, p’-%ﬁﬂﬁ%ﬁﬁcg’-‘g ‘Qgepﬁﬁqaﬂy%‘ﬁ%gfjﬂq"b@(%m%ﬁé}fi

- NHC( =0) NRaRa, - (CH2)at eaclf 9dciiiience, B(ifk)epdidaiRy selectdiHitpileINR, 8,3nd 4.NHS( 0) 212, ™
or C1 6 alkyl substituted with 0-3 Re, -(CH2),--C3-6 carbocyclyl

substituted with 0-3 Re, and -(CH2), -heterocyclyl substituted with 0-3 Re;
R4 is sel ected [on HIn Gbdat dspack, tierdesd diicﬂﬁsﬁbbomipbdhd@efﬁ?oamla({l()@eﬂ%ﬁﬂ@, -

CH2), S(0 R

E CHZ; , N(Ra)CE)l‘:%) F\;dlgIgH (r%‘ﬁ_‘%las%%? %{:rs %lgHA rs, p%ﬁcc§tlca &cc%{tﬁgaa?s prodrugs

(CH2) , NRaC( =0) Nialfages, or falrRp th€feo) ORb, - (CH2) r NRaS(0) 2R,, - (CH2),
6cycl oal I cyl substituted with 0-3 Rda, - QléiZ)r aryl substituted wlth 0-3

Rda, -(CHAheterocyclyl substituted W|th"' -3 Re; : Raa, at each
occurrence, is independently sel ect;§r R31 6al kyl substituted with 0-3

Re, -SRe. -S(0)2R,, -S(0)2NRaRe, -N e, R,01t1,, -NRaRa, - 5 NHC(=0)Rd,
-NHC(=0) NRaRa, -C(=0)0Rb, -C(0)Rd, w~ C(O?Rd,_, -C(=0) NRaRe, C3_6cycl oal | cyl,
het erocyclyl, and aryl. 100191l n anot her enbodi nent, there are disclosed
conpounds of formula (I11) i ncl udi A® enantioners, diastereoners,
tautoners, pharppceytically-acceptable salts, 10prodrugs, hydrates, or

sol vat es thereof HN - R4 wherein R ,a, at each occurrence, is

i ndependent | y sel ecRel s¢lpatash frgm gyl s@stltugglmthg -4 Reppnd heteroaryl substituted

20  with 0-4 Ra,, wherein said heteroaryl comprises carbon atoms and 1-4 heteroatoms

selected from N, O, and S(O),;
R2,, at each occurrence, is independently selected from H, F, Cl, Br, =0, CN, -

ORp, -S(O)Re, -C(=0)Rq, -NRRq, -(CR26R2:)C(=0)NRaRs, -NR.C(=O)Ry, -
NR,C(=0)ORs, -OC(=0)NR,R,, -NR,C(=0)NR,R,, (CR2uRsc )X C(=0)ORs, -

25  S(0);NRgRg, -NRyS(O):NRyR,, -NR,S(0)R,, Cy.4 alkyl substituted with 0-3 R, -
(CRabR5.)-Cj.gcarbocyclyl substituted with 0-3 R, and -(CR,,R 2 )-heterocyclyl

_ substituted with 0-3 Re;

Rup, at each occurrence, is independently selected from H and C,.jalkyl;
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15 ORb, -S(0)Re, -C(0)Rd, -NRaRa, -(CH2), C(=0)NRaRa, -NHC(=0)Rd, -

NHC(=0) OR1,, -0C(=0)NRaR3, -NHC(=0)NR3Ra, -(CH2),C(=0)0R1,, -S(0)2NRaRa, -
NHS(O)2NRaR3 -NHS(0) 212c, or Cl-4 al kyl substituted with 0-3 Re,
-(CH2)r-C3-6 carboc cIyI substituted with 0-3 Re, and - §:CHZ r-het erocyclyl
subst i t ut e ® ﬂ%‘“@g Itt is selected fromH Cl1_6aPFTYP28uEes: ut ed
with 0-5 Re, -(CHAORh, - 20(CH2), NRaRa, -(CH2)r-C3 6cycloallcyl substituted
with 0-3 Rda, -(CH2),-aryl substituted W|th03R4a and

-(CH2) r - het erocyclyl substituted with 0-3 |t Ri a, at each
occurrence, is indePerfbeah P?UE@F%&‘%FP?@B'HYGT%%lmH§Efb§‘t4?lﬂ%'t ed with 0-3

Re, _SRe. - S(0) 2NRalag, s MISLONGR . OBl b ynECR= ORI, ORI =0) R

0 ORb RaRa, 6 | |
Z%et )er ocycl yI ( %ﬁ%" )asr(9?PR° (Cmme%(‘o)éﬁ“ Cyg(r?ogg’mﬁ%( TPBFendent | y

sel ected from Hcmxﬁkﬂgﬁ alRgy- kCE&‘LﬂlS)INHaG(t%R\ﬂ t(ORARR)PEE=O)NR R, -

R R, W s

whi ch t hey are(ommc)acs aebecll ubstitutddetitroC R ;| - CRARDGhedesélylt ut ed with 0-5
Re; Rb, at eac 8 rrt%%qﬁHl s independently selected fromH, G _6 alkyl
substituted wi th 0- 5 & - C310car bocycl y1 substituted with 0-5 Re,
and - (CH2), -heter ORycat gath eqchusd:nlcd: ustledi‘pw'dbmly(ael&tﬂdromF CLBr,CiealRd, at each .

occurrence, is |n ituted 5with 0-5
Re, C3 6carbocy gﬁu{% gﬂ Er°6(a:1 '13"%“bs“t19r9v"lthl'-\d53 gdéacﬁg%{éturrence, is

i ndependentlioy §é<l))er1&a@d —NR&SIG@)Ich {CPREGI\@LR@WNIGO@QDRJ. INRE(=WNR.RA-5 Re,
-(CH2)r-C3_ 100 L SRDSEELBLED ARz 5o Reve LR [ terocyclyl
substituted wi t %é(% ?LO% d’séé(LBSﬁRed,(\i%)ltw EET 3'6g%cc(%£}9énectéer%§ ?ﬁgependent ly
sel ected from @yl6 al kyl substituted 10 with 0-5 Rf, -(CH2),-C3_6

cycloal kyl  F. O B ue b odlfencE B infpBHeny GEAM 0 A3hY] atf CF2) rOH, St

and - (CHANRI Rf ; each occurrence, Is Independentfly sel ected

fromH CL 5 alkyl, R—aﬂﬁeaph@qffyflrencws imjependentiRiselecirgcliamell and €halkyleandi t r ogen

atom to whigh they ,ast%a&%&réhéeaﬁhﬁgpea&rnm &Rl &HAGYS! 1.6, arnulag and 15n, at
each occurrence, is independentiy selected fromzero, 1, 2, 3, and 4.

1002011 n anot her enbodi nent, there are disclosed conpounds of Forrmula (E)

i ncl udi ng enantg@BEr Sin dﬂbtﬁ&%ﬁl‘b&ﬂﬂﬁft&her& &b HIET®e & compounds including
pharmaceutical | y-acceptabl e salts, prodrugs, hydrates, or sol vates thereof,

wherein 20R4 | SNASEPIRTY é&stfrﬁefmrﬂtauefle@awhewacglﬁlaélyfaﬁﬁp@hlemltsrpr@i@SRe

-(CH2) rORb, - (s, Nl%al%atesth%otﬁ@y&éuoal | cyl substituted with 0-3 Rda, aryl
mat i c _nonocyclic

substituted with O- or 6-nenbered.non-ar
het er ocycl S/lzl subst i %1} ile Vbﬁfrﬁmd‘ f 7R3ﬂ?begﬁd“°§9cy8lﬂc %gh@ﬁ%é?egﬁerﬁ%t eroaryl
substitut ed W bleydicAnRbdstitiddwitlal-4 Ra.cAd Q6 Ginicaibered mosockdlidependent | y

lected f d_al tityted .25 w 3 Re, -S(0)2NRaRa, -NHS(0) 2R,
oo, Neake, Rzt T b G raeih 04l 0ms Qb R - 00(0) R,

- C(=0) NRaRa, C3_6cyRi, caa&klychuﬂmbeuom@epénydbntlyaaebmlrf;olmH F, Cl, Br,R®, Citt - each

Wth 0.3 Re, - OB IONG: SrsBEr Y s ht COPURE TR or “Re and Ra 30
t oget her wi2sh tNHéJ(ﬂDlOP@,g@@(%Q)URxRaQNHG(ﬁh)NRqu-(@HﬂrCl(fGQ)@Rat $@MBARS or m a
monocyclic het qrREYGIR R, ARYGHHRRT  YHBH sWsbike®iviln BIR., -CH)-Cs

carbocyclyl substituted with 0-3 R., and -(CH,);-heterocyclyl substituted with 0-3 Re;

R4 is selected from H, C;_4alkyl substituted with 0-5 R, -(CH;).ORy, -
(CH2)S(O)pRc, -(CH2):C(=O)Rg, -(CH2)NR4R,, -(CH2).C(=0)NR.R,, -
30 (CH2)NR.C(=O)Rg, -(CH2):NR.C(=O)ORs, -(CH2:)OC(=O)NR.R,, -
(CH):NR,C(=O)NRaR,, -(CH):C(=O)ORs, '(CHi)rNRaS(O)ch, «(CHy)-Cs.



Rb, at each occurrence, is independently selected fromH and Cl1-4 al kyl
substituted with 0-3 Re, and heterocyclyl; Re, at each occurrence,
is independently selected fromCl_4 alkyl substituted with 0-3 Re and
het erocyclyl; Rd, at each occurrence, is independently selected fromH,

CL 4 al kyl ¥0B%00#26¥%d with 0-3 Re, -(CH2)1- C3_10car bo®RFaIYSR0020%8E8 t ut ed
with 0-3 Re, and - (CH2)r-heterocyclyl substituted with 0-3 Re;

Re, at each occurrence, is independently sel ect ed from Cl 4 al kyl
substituted with 0-4 Rf, F, NC2, %ZrGZlSalkyl
-(CH2), OH, SH, @ndealipl (l@lmteq\r\n*w k&a, f@Hvkmlé@t&Wu&sém Péiee (CHox-

i ndependent |y sgh@sdac shbsamdd vamd- 3R Al I cyl or Rf and Rf together with the
nitrogen atomto which they are both attached forma heterocyclic ring.

15[ 0021] I n anot her &%ﬁ&?%ﬁ‘f“”ei“ﬁe‘ﬁ tndepepdegilysselested fom bnpduhtigstgiedor mul a

(H') including @M@@me&s@mstmgﬂmsmmmm NRR,, -
phar maceut i cal I%ﬁgcce}g‘i able salts, (g(nod ug sol vat es t hereof,

wher ei n -NHRFOSERr r dRLOR gl@éép@ﬁﬁ‘éﬁ%l FEEMNEERed from H,
F, O, Br, CN, eQcydbalfyl Aadrosgylyl, sathsgli tuted with 0-3 Re,

-0(CH2), NRaCi 4al kyl -0-(CH2)rQCl . 4al kyl, - 200(CH2)cheterocyclyl,

-S(0)2C _aalkyl, -C(=0)Cl_4alicyl, -NH2, -N(Cl-4alkYl)2, - NHCN,

- NRa( CH2) r NRaCi LOGEi]I C)th anotthPaﬁt;ahG)ehgme{&am (ﬁsylosedwcblh%&h&—dmdr@ma@ml yl,

(02), -0 N, OLEO)ME DL eroeYel ool Al b 2

2C(=0)- het er ocY&F pe 'I\tﬁ@f RIS erN 6365 %ﬂcf&"f esa

- NHC( ) NHC1_ 4@l kybdm@(lﬁ@)a&@bciadlka]ds therdoCH2) , C(=0) OH, - S(0) 2NH2,

-S(0) 2NH het erocycl yl, - 25S(0) 2NHC 4alkyl , -S(0) 2- heterocycl y1l substituted
with 0-3 Re, -NH2S(0)2NF12, - NHS(O)'?Cf‘4aI kyl, Clal kyl, CF3, -(CH2)rOH,
C3_6carbocycl yl substituted with ~aromati c heterocyclyl
substituted with 0-3 Re, and 5- Wm@’%{)feroaryl substituted with
0-3 Re. 30100221l n anot her enbodicrentN” theré are di scl osed conmpounds of
Forrmula (11) including enantiomers, diastereoners, tautoners,

phar maceuti cal | y-acceptabl e salts, prodfilys, hydrates, or sol vates t her eof

wherein R2 is gghkgsted from 5 (1.11.ANa m---- represents an optional
bond,; R2ab, at each occurrence, is mdegendentl selected fromGC _4

~al kyI substituted wiehdtgacs OFfémenCS(‘E))“ﬂePR&de"“ycie gy RIom B EGLORTO4MN - m  at
each occurr efnCceQRry, S(ORRE A0 -NR B el(€erl) et-0)NRIR, Z8HT(=DR,4,2, and 3. 10

NHC(=0)ORs, -OC(=0)NR.R,, -NHC(=0)NRaR,, -(CH,)C(=0)ORs, -S(0);NR.R., -
NHS(0):NRaR,, -NHS(O)2R., or C}.4 alkyl substituted with 0-3 Re, -(CH2):-C3.6
carbocyclyl substituted with 0-3 R., and -(CH),-heterocyclyl substituted with 0-3 R;

Ry is selected from H, C, galkyl substituted with 0-5 R., -(CH;).ORy, -

20 (CH)NR.R,, -(CH;),-C;.¢cycloalkyl substituted with 0-3 Ry, -(CH,)-aryl substituted
with 0-3 Ry,, and -(CHy),-heterocyclyl substituted with 0-3 Ry,;

R4, at each occurrence, is independently selected from C;_salkyl substituted
with 0-3 R, -SR., -S(0):NRzR,, -NHS(O)2R., -ORs, -NRaR,, -NHC(=O)Ry, -
NHC(=O)NRR,, -C(=0)ORsy, -C(=0)Rg4, -OC(=0)Ry, -C(=0)NR.R,, C3¢cycloalkyl,

25  heterocyclyl, and aryl;

R., at each occurrence, is independently selected from H, CN, C; alkyl
substituted with 0-5 R, -(CH;),-Cj_jocarbocyclyl substituted with 0-5 Re, and -
(CHg)r—heterocyclyl substituted with 0-5 Re; or R, and R, together with the nitrogen
atom to which they are both attached form a heterocyclic ring substituted with 0-5 R;

-8-



[ 0023] I n anot her enbodi nent, there are disclosed conpounds of Formula (I1)
i ncl udi ng enantioners, diastereoners, tautoners,
pharnaceuticalIy-acceptable salts, prodrugs, hydrates, or solvates thereof,
wherein R4 is selected froan Cl4dal kyl substituted with 0-5 Re,
- (CHAORD, WOIBIW4439? NRaRa, - (CH2)r-C3_6cycl oal 1(y1l subB¢TURBHSR®Hh 0- 3
Rda, -(CH2)1-. aryl substituted with 0-3 Rd4a, and -(CH2)r-heterocyclyl
substituted with 0-3 R4a [ 0024] I n anot her enbodi nent, there are discl osed
conpounds of Fornula (11) i ncludi ng enanti oners, diastereoners, -

t aut omers, phar maceRi fteagh ogeurrerssps HidpRen ﬂX%*xﬁéﬁP@&*ﬁbsakﬂydrates or

sol vat es t her e@fipstitihe@%ah 0-5 R., (CHZEQZQ m‘éarﬁ&ﬂ &gts@&nﬁﬁ&%ﬁhﬁﬁw, aiiubstituted with
1-3 R2a and heteroar | suybstituted 5 Rra, at each

occurrence, is &l ﬁH@ﬂﬂF?”E@eé@WBHSﬁFon1H F, d, Br, =0, CN, - ORb,

-S(0)2R,, -C(=0)Rd,Rr; NBadRa)ccun(enQ-lZ) infdé Qaehlﬁad%&cted BJHQ(C‘QAIBd,subsmNéE( =0) ORb,

- NHC( =0) NRaRa, 1& e% 0)ORh, -3 0)2NRaR3 -NHS(0) 2NRaRa, - NHS(0) 2R, ,

Ci _aal kyl sdbs it Tk Greeas YLV rnd heigRecebmat i ¢ het erocyclyl substitut ed

5w: th 0;]|3f Re, and h&{&reﬁ@royd:un&hﬁé;sik ifdefeRdbnity iheln:cﬁd Forey, Césalléyl 0R§4 lsé3

sel ected fromH ut e

6cycl oal kyl suB¥Ft ?’ﬁ& L\%%Pﬁ @SF%I . g?cyyflylssﬂ%sélﬁ'i et%&"é'c? %{?%{’dd 3 Rda,
-(CH2)r-4- to GCHﬂHnbﬁkgﬂﬂsamum&ﬂadhnmﬂnpyclic heterocyclyl substituted

with 0-3 Rd4a, and -(CH te i tut d with 0-3
Ri. 108 o at - eacHtoH et PEHEERe ' MRS FY POt bet A SPPEHEET Aal Ky
substi t ut edOw twith 0-5RRECH. ORI cycdaatky CF Q) BIRERaNO:, =0, CORE, -(GH,):08¢ch
occurrence, is _jnde t romH, CN, Cl_4 alkyl substituted

with 0-5 Re, -(%ﬁ@)?ﬁﬁgﬁgf%%a‘f§§ﬁ§§§%%ituted with 0-3 Re; or Re and Ra

together with the rRdategbrcatronrelipindipendentyselected o blt G- saatllwa@mad forma
heterocyclic 1?ﬁén89§r %@Xd ﬂlgog’eth%Pw%btﬂghi?rB% ab %o%lcﬁ%?grefb&ﬂ%ﬁg ed: S and

- e; , at n

substituted wi o occurrence, 1S Independently
sel ect ed from Epm@heigrogydligringadtituted with 0-3 Re, and heter ocycIyI Re,

2t each ocaurence s, i WERRALCR ekt Sk sHbSK Lt e 0-3 Re;

Rd, at each occurrence, 1S Independently selected fromH and Cl1_4 al kyl
20substituted with 0-3 Re; - Re, at each occurrence, is |ndependently

sel ected from %20]' ainl%}{&th@r‘&%&dlﬂmé’rﬁ Qﬁjeré’\éré H‘isc@os@d @(mpoﬁ:nds 6f Forttila (IE?
-(CH2)r0C1-5 alk and - at each

occurrence, |S“I°K‘H@§é‘i‘?ﬂ%‘?ﬂ‘qf§/ d%F‘é‘(’f{“’éH tai“WWSI-Phaﬁ’&i’C@w%%ﬁaF‘@WabléFa“Rf and Rf

together with bnﬁm@g hy@g@sno@t)gmbgmermmr&,{wy are both attached form a
25het er ocycl icrin ach occg{é{r ence, is . independent|ly selected from

zero, 1, 2,%%and 3; gpa‘dﬂsekfte‘é rona b, fr1-glla ubstifted Withd-1 ReldpEnd Mt 1y sel ect ed
from zer o 1 chgmd 1B, Ch.29A8d1kyn subsebBewiteod Q] spnubstiti@nath@drerLi scl osed

compounds o Fg1 Bl 28 o080, o AL IS SR SRR BB SO
sol vat es t her eaiq 5 or 6 membered heteroaryl substituted with 0-3 Rys;

| R4, at each occurrence, is independently selected from C,_¢alkyl substituted
25  with 0—3'Re, -S(O),NRyR,, -NHS(O):R,, -ORs, -NRR,, -NHC(=O)Ry, -

NHC(=0)NR,.R,, -C(=0)ORs, -C(=0)R4, -OC(=0)Ry4, -C(=O)NR.R,, C3¢cycloalkyl,

heterocyclyl, and aryl;

R, at each occurrence, is independently selected from H, CN, C, 4 alkyl

substituted with 0-3 R., -(CH>)-heterocyclyl substituted with 0-3 R.; or R, and R,

30  together with the nitrogen atom to which they are both attached form a monocyclic

heterocyclic ring substituted with 0-3 R,;



[0026] I n anot her enbodi nent of the conpounds of Formulae (I) and (I11), R2
is Sheteroaryl selected frompyridyl, pyrimdinyl, pyrazinyl, pyridazinyl,
triazinyl, furyl, qui nol i nyl-, di hydroqui nol i nyl, tetrahydroquinolinyl,

i soqui nolin thienyl, im dazol yl, thiazolyl, indolyl, pyrrol oxazol yl ,
benzof uryl ‘xﬁé‘h‘ﬁ/&lzﬁ?ﬁ‘enyl benzt hi azol yl , benzoxazinyl, PCEG%@&%’B)/VPG
pyrazolyl, triazolyl, tetrazolyl, i ndazol yl, 1,2,4-th|ad|azolyl

i sot hi azol yl, puri nyI , carbazolyl, benzim dazolyl, indolinyl,
10benzodi oxol anyl, and benzodi oxane, each of which is substituted with 0-4
Rea. 1002711 n anot h8» asfsibecHEmee. istipdependently selpaied fogld arddppélitids of Formul a

(M) or (VII1), JubSiddcdivith ENRNLACRRIRycId! ast ereomers, tautomers,
phar maceuti cal | y-acceptabl e salts, rodru s, hydrates, or solvates thereof

wherein R2a, Ratt @seorcwedes rqevﬂ@@end@élyﬁﬁ@éﬁé@@@&alﬁ%@@b%@d from H,

F, d, Br, =0, mog&qala,het-e,%éﬁ)ylﬁ -C(=0)Rd, -NRaRa, -(CH2),C(=0)NR3ita,
C(=0) NRaRa, - NRaC(=0) NRaRa,

“NRaC(=0)Rd, - 20 NR
(Cﬁl% c% O)bRb - SRe a)%%ﬂé%u”enméswy@ﬂmkéﬂ“tﬂrﬁosk%)Cz%lkb‘r Cl_6 al kyl

substituted w tdbdimdedRath 01 RHATH;) s lgbaﬂﬁEﬁMMﬁLtMﬁtecﬁwiiﬂﬁdBRyhﬁ‘(ﬂ- with 0-3 Re,
and -(CH2),-heterocyclyl substituted with 0-3 Re; Re, at each

occurrence, is CHapEmbRAYl Ybeigidyihd-i Rom H, CN, Cl4 allcyl substituted
with 0-3 Re, -(CH2)R, heéaar&emednyellssmﬁanuémyeaecwdtﬁhnm 3 alRgl suBdti®d and Ra

monacyel i ¢ hot PBRGER BT motSUoE APRad e G5 kil TR I S g™ 1 % e

occurrence, 10 s {(Efdﬂ,p’aﬂd,ent ly selected fromH and Cl4 al kyl substl tut ed with

0-3 Re, and heteroc 5Re, at. each urren e end ’
sel ected from Cl_4 § ty‘°1a¢ B e\’/ﬁn&ﬁ'ﬁ selec g?'b ‘ﬂ’d;ﬁd ubst| t ut ed

with 0-3 Re, armidRZt@oalhdraymHe nitopstatdmitoechiohithdy af-b3thRaached forma Rd, at each
occurrence, is tly selected fromH, Cl4 al kyl substituted with
0-3 Re, -(CH2) r}!e%g&?cgiggﬁgocycl yl substituted with 0-3 Re, and -

10(CH2) , - heterocycl yl substituted with 0-3 Re; Re, at each

oceurrence. 1 s pRPReRNLYeBhFeh e LLAMEA AL R PBIBLIES W th 04

-(CH2) , NR(Rf ;  including enantigfers ghiastsgpomerns dertiomasy pkarmicsuticaldieqsesnthdletsklis. sel ect ed

fromH and G %&dr@@é'hy@&te?foréo?@&gt@eof Qastiher with the nitrogen atomto
which they are both attached forma heterocyclic rin n, at each

occurrence, is i ndeBendesshiogcuseicads adependspiyseleesed from B, F, €1, BirfN.4=O0.and r, at
Sech Secin nosp BT i spL oSt OEg i do RS,
R2a, 20 O(CHa)-heterocyclyl, -S(0),Ci4alkyl, -C(=0)C\.4alkyl, -NH;, -N(C,4alkyl),,

NHCN, -NR,(CH»),NR,C;.4alkyl -NR,(CH,),0C|_salkyl, -NH(CH;),-heterocyclyl, -

(CH,).C(=O)NH,, -C(=0)NH-heterocyclyl, -C(=0)NH(CH,).N(C_salkyl), -C(=0)-

heterocyclyl, -NHC(=0)C, 4alkyl, -NHC(=0)OC, 4alkyl, -NHC(=0)NHC, 4alkyl,

C(=0)OCialkyl, -(CH,)C(=0)OH, -S(0)NH,, -S(0).NH-heterocyclyl, -

25" S(0);NHC,4alkyl, -S(O),-heterocyclyl substituted with 0-3 R, -NH,S(0),NH>, -

NHS(0),C4alkyl, C;4alkyl, CF3, -(CH,).OH, C;scarbocyclyl substituted with 0-3

R., non-aromatic heterocyclyl substituted with 0-3 R., and 5- or 6-membered

heteroaryl substituted with 0-3 Re.

30 [0022] In another embodiment, there are disclosed compounds of Formula (1)
including enantiomers, diastereomers, tautomers, pharmaceutically-acceptable salts,

prodrugs, hydrates, or solvates thereof, wherein
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at each occurrence, is independently selected fromH, F, d, Br, CN, =0,
0-Clal l cyl substituted with 0-3 Re, -0(CH2), NRaCal | cyl '
-0-(CH2),0C 4al I cyl, -0(CH2)rheterocyclyl, -S(0)2Cil-4alkyl,

-C(=0)C _4allcyl  -NT-12, -N(C _aalkyl)2, -NHCN, - NRa N

14al k311, -?(Yﬁa’("é%%o 4al kyl, -NH(CH2), --heterocyclyl, i’%%%%?ﬁ&‘j’?ﬁé( =0) NH2,

-C(=0) NH heterocyclyl, -C(=0)NH(CH2),N(C _4allcyl)2. -C(=0)-

het er ocycl yl , - NHC() 0Cl 4all cyl, -NHC(=-0)NHC1 4al kyl, C(=0)0C14allcyl,

-(CH2), C(=0) OH, -S(0)2NH2, - SéO) 2NH- het erocycl yl, - S(0) 2NHC1_4al kyl

- 5(0) 2- het er ocycl yIRGHREIAFORA" wi th 0-3 Re, - NH2S(0) 2NH2, -

NHS(0) 2C1_4al I cyl, C1_4allcyl, CE3, y-(CH2), OH, _C3 6carbocyclyl substituted

with 0-3 30Re, n rohatd ¢ het@raCydlyg \subsEifidt e with 0-3 Re, and 5- or
—,éu{l)-\‘ .,’h df)g o ( 2a/m

2

6- menber ed hetgU ST twied NG
2010/ 042699PCT/ ©S2009) 059968 [20029] I n anoth enbodi nent ,of the conpounds
of Formula (1), RLis H R2 is selected fromphenyl substituted

with 1-4 R2a and
occurrence, is i

et exoaryl substjt it ed V\At@’%a; 5R2a, at each
[ WY stepi_erao > r, =0, CN, - ORb,
-S(0)pRe, -C(0 NRARa, - (€AY, CEN=0) IiIRar%%a -V\%&@G’) Rd, - NRaC(=0)O0Rb,
-0C(=0) NRaRa, -NRaC(=0)NRaRa, ¢ (CH2), C(=0) ORb, -S(® 2NRaRa, - NRaS(0)2NRaRa,
-NR2S(0) 2Re, Cl1_6 al %{e substituted with 0-3 Re, -(CH2),-C3_ 6carbocyclyl
substituted with 3" Re, aBnd-\ JIm - het gcyclyls jjtuted with 0-3 Re;
10R3 is sel ect o _H Bada Jeyl; || RuR 4 i ®ohLed fromH,

C _6al kyl subst tuted{,y\z,i;th 0%, - (&4 4e)r0Rb°2;z.L- CRAbRAA- NRaRa,

- (CR4bR4e) r- C3_6cycl oalfcyl > substituted with 0-3 Réa, -(CR4’bﬁ£e)raryI
substituted with Q ltia, and -(CR4bR4e), -heterocyclyl substituted with
0-3 R4a; Rda, at pachggcurrence, is independently selected fromF, Cd, Br,
CN, Cl1 156all CWLL Stituted with 0-3 Re, -ORb, and C(=0)NRaRa; R41,, at
each occurrence, ti s i ndependently selected fromH and G _4allcyl; Rac, at
each occurrence, is indegendentl ]sbeI‘ECt ed fromH and G _4alkyl; RS is H
R6 is H 20R,, at EatR'OTEIFPRHER "°PE i ndependently selected fromH, CN,
Cl 6 al kyl substi t uRgglatwhdhlocOmbndegis ind{fEhiithily seleetee from Y | 31yl Subsstinted ut ed Wit h

attached 1orm 3 HLEaoRiEME GIBES GBI 4875 s et er oat oms. sel ekt ed from
N, 0, S, and subst imdt exth vecutrer@e,3s iRdependently selected from zero, 1, 2, and 3.
10
[0023]  Inanother embodiment, there are disclosed compounds of Formula (II)
including enantiomers, diastereomers, tautomers, pharmaceutically-acceptable salts,
prodrugs, hydrates, or solvates thereof, wherein
R4 is selected from H, C;4alkyl substituted with 0-5 R,, -(CH,),ORy, -
15 (CH2)NRaR,, -(CH,),-Csecycloalkyl substituted with 0-3 Ry, -(CH>),- aryl
" substituted with 0-3 Ry,, and -(CH;)-heterocyclyl substituted with 0-3 Ry..

[0024] In another embodiment, there are disclosed compounds of Formula (I1)
including enantiomers, diastereomers, tautomers, pharmaceutically-acceptable salts,
20  prodrugs, hydrétes, or solvates thereof, wherein
R, is selected from phenyl substituted with 1-3 Ry, and heteroaryl substituted
with 0-3 Ry.; '
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Rb, at each occurrence, is independently selected fromH, G _6 alkyl
25substituted with 0-3 Re, and heterocyclyl; Re, at each occurrence,
is independently selected fromCl 6 al kyl substituted with 0-3 Re, C2-6

al kenyl substituted with 0-3 Re, and C2-6 allcynyl substituted with 0-3 Re;
Rd, at eachVB82Mi#%Nce, is independently sel ected fromBRET/ESR008/039963 |
30substituted with 0-3 Re, C2-6 al kenyl substituted with 0-3 Re, C2-6

al kynyl substituted with 0-3 Re, -(CH2)r-C3_10carbocyclyl substituted with
0-3 Re, and - (CH2)r-heterocyclyl substituted with 0-3 Re; Re, at
each occurrence, is Rentépdmaerrensy is idepcadegtly selsrediam & RyGl BupuGNout ed with
0-4 R, F, Cl, B8Ry, -S0hRN@-070,; -NRRH(CH)CHOMNRR, NGy, - (CH2) r OH, SH,
and - (CH2), NRfFRf; Rf ., at each accurrence, is_Independently

sel ected from HHAFXPBarNEGONRBS -EEACEP) RSt WehRRi-t HHB(ORNRRx ogen at om
to which they aMdSO@Izhca@ualﬂ{gmskltiﬁ@erdmgﬂafohﬁmemcay&hdf@ hétEl’g@';é:lstubgﬁut@ﬂCh )
occurrence, [S i ndent S cte rom.zero, 1, an ; and r, at eac
occurrence, iL’s Wﬁﬂ@ggﬂ% .]eq%}/o"égF‘g’é?%'ﬂdfvfﬂbpri3ﬁ;ro, 1, 2, and 3. 10100301l n
anot her enbodi nent & istshiect&orPOHNCS IR skidfitiiel &ith b3, R RACH50REl-€ct ed from

phenyl subst It uLeg yij e, f2, @ (R2ALTLR: RO MR 3R, o (B2 M N N

RRaym (R2a)m - -+
membered saturated monocyclic heterocyclyl substituted with 0-3 Ry,, and -(CH,),-5-

to 6-membered heteroaryl substituted with 0-3 Ry,;
10 Ru4,, at each occurrence, is independently selected from C4alkyl substituted
with 0-3 R, -ORy, and C(=0O)NR,R,;
R,, at each occurrence, is independently selected from H, CN, C, 4 alkyl
substituted with 0-5 R., -(CHz)-heterocyclyl substituted with 0-3 R.; or R, and R,
together with the nitrogen atom to which they are both attached form a heterocyclic
15  ring, having 1 to 3 heteroatoms selected from N, O, S, and substituted with 0-3 R,;
Ry, at each occurrence, is independently selected from H, C_4 alkyl
substituted with 0-3 R, and heterocyclyl;
R, at each occurrence, is independently Cy 4 alkyl substituted with 0-3 R,;
Ry, at each occurrence, is independently selected from H and C,4 alkyl
20  substituted with 0-3 R,; .
R., at each occurrence, is independently selected from C, 4 alkyl substituted
with 0-4 Ry, F, Cl, Br, =0, -(CH,),0C,.s alkyl, -(CH>);OH, and -(CH;).NRRy; and
Ry, at each occurrence, is independently selected from H and C,.;alkyl or R¢
and Rrtogether with the nitrogen atom to which they are both attached. form a
25  heterocyclic ring; |
T, at each occurrence, is independently selected from zero, 1, 2, and 3; and

m, at each occurrence, is independently selected from zero, 1, 2, and 3.
[0025] In another embodiment, there are disclosed compounds of Formulae (IV)

30  and (V) including enantiomers, diastereomers, tautomers, pharmaceutically-

acceptable salts, prodrugs, hydrates, or solvates thereof,
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("1'1, and 15---- represents an optional bond,; R73, at each
occurrence, is independently selected fromH F, d, Br, =0, CN, - ORb,
-S(0) 2R, C(O)R -NRaRa, -(CH2), E(----0)NRdRa, -NHC(=0)Rd, - NHC( O)ORb

- NHC( =0) NRa éCHZ) - C(=0) ORb, -S(0)2NRand, -NHS(0)2NRaR3, - NHS(O

G _aall cyl Wﬂﬂ%‘{/ %% ed with 0-3 Re, non-aronatic het er SSPUSIHYLEH: t| tut ed
20w th 0-3 Re, and heteroaryl substituted with 0-3 Re; R2ab, at each
occurrence, is independently selected fromCl-4 al kyl substituted with 0-3
Re, -S(0)R -C(=0)Rd, C( O)ORb Re is selected fromH, Chbalkyl
substituted W|th03Re (CHZ Rb, -C3_ 6cYcIoaIkI substituted with 0-3

Raa, aryl substituted vmth 0H R4d, -(CH2),-4- to B2 nmenbered saturated
nmonocycl i c heterocyclyl ted W|th03 R -(CH2)r-5- to
6- nrenber ed heteroaryl sub uted Rith 0-3 R4aN N. - R;Fa at each
occurrence, is mdependen y el fct ed frpm Cb&alkﬂ shibstituted with 0-3
Re, -ORI" and C(=0) NRaRa; 5Ra, at each occurrence i s i ndependently
selected fromH, CN, Cl4 al k{iV)substituted with 068, Re,
-(CH2),--heterocyclyl substituted with 0-3 Re; or Re and Ra together with
the nitrogen atomto which they are both attached forma heterocyclic ring,
having 1 to 3 HeR26k oalnowstherembediment Pf Garempognds Sf Farpglag(hadiuReld with 0- 3
Re; RID, at sea n f 4 al kyl
T0subSt t ot Sa R0 5 e Femp M BARRORFD bk gl ERMIAGE N i o
i ndependent | y GMOIHJIYkWhYéTG%BWIMItté‘dﬂhwlr?wl@llsylRé)quﬂéllmyatthlwbh occurrence, is
| ndependent |y SRkBRIEIEROMItoRGy 0, Slkoit SUBRULIGBINULLN O3 Rei Re. at
e

each occurrence, is i ndependentl cted from Cl4 al l cyl substituted
15wi th 0-4 Rf, bmﬂ@zolyBPenzwaZI(lMwal pyrazplyly friazalyl dpisazplyl indazelyl,

-(CH2) , NRERF;  amdh- tmadlazmﬁflsotmzo@ Gm@ﬂ;eubize@c@enzhﬁdazagenﬁud@nt ly selected
fromH and Cl 3ail cyl or and R? th the nltiijroétgl%n atom to which

they are botth é?F’iZ&‘c‘ﬂ’é’&F“f']o?‘}ﬁbﬁnzl‘?g‘Péaf“S’ (‘," foh fgubstituted with 0-4Ry. 5 g5ch
occurrence, is |ndependently selected fromzero, 1, 2, and 3; and 20m at

each occurrenc S i ndent ected. fromzero, 1. 2, 3. [00311ln
still another Z‘?{Béh. nE“r?Pgﬁﬁfmibg E'B’SL“F? e g'dd%eg ﬁonipogndﬁ?y:%ligi?gn%l ect ed
from phenyl angvngpiatubiyl enapfiéicezd, Hiasteroan die raumbR phhamteutiBily lasceptabis t i t ut ed
with 0-5 R2a an cteg fromthiazolyl, oxazolyl,

byrazol yl | tr.ga%§1ryf?4“mﬁse‘1ﬁa%| s PR TR 2 0f o1

_ HN NH,
NS AN NS 2N
g\:@\ /G'(RZa)n S\Jl%j\ /@ (R?a)n
N N NC N H

15 NC H or
v : (VID

wherein
Rs., at each occurrence, is independently selected from H, F, Cl, Br, =0, CN, -
ORy, -S(O)pRc, -C(=O)Rg, -NRaR,, -(CH2)C(=O)NR:R,, -NR.C(=O)Rq, -

20 NR,C(=O)ORsy, —OC(¥O)NRaRa, -NR,C(=O)NR.R,, -(CH;),C(=0)ORy, -S(0);NR,R,,
-NR,S(0);NR.R,, -NR,S(O);R,, or C;¢ alkyl substituted with 0-3 R, (CH;)-Cs.¢
carbocyclyl substituted with 0-3 R., and -(CH>),-heterocyclyl substituted with 0-3 R.;

R,, at each occurrence, is independently selected from H, CN, C;4 alkyl
substituted with 0-3 R., -(CH;),-heterocyclyl substituted with 0-3 R.; or R, and R,
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i soxazolyl, imdazolyl, pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl,

i ndol yl, indazolyl, isoindolyl, indolinyl, isoindolinyl, benzimdazolyl,

benzot hi azol yl, benzotriazolyl qui nolinyl, isoquinolinyl,

tetrahydr oq‘w noI i n%é and tet rahydr oi soqui noI i nyl. 30100331l n anot her

enbodi nent , & ected from WO 2010/ 042699PCT1US2FEFIEBHYRIS 41 o4

fsr 5[0034] I n anot her enbodi ment, R2a, at each occurrence, is |ndependently

selected fromF, d, Br, -0CF3, -OCHF2, -CF3, CN, NO2, CH3, -OH, -OCH3, -

NH2, - N(CHZCHB?2 " NH =0) CH3, -NHS(O)ZCHB -NHC(=0300HB, -

NHC( =0) CH( CH3) 2 ecthgrfth iy cltppesrtom tyhgh they eretihrgnghe yelic

f(() c?) BI;-ICEB -S( ﬁb)teiZ@y&c rrg@(s@s&hle‘giwah OEmGB) A= 0% CHg - NES( 0) _216\3|H2, et ed
=0) - het erocycl y1 substituted wt V- --5- to 6-nmenbere

het er ocycl yl conpri "r?@eaégP‘E?Bﬁe“ﬁ‘f 6WEd68ﬁH’eT§ﬁelﬁ%?dgﬁoﬁéﬁé%c‘§é‘“‘%t ed fromN,

0, and S(0)p, V\A‘Iﬁitﬁﬁtéﬁ\Sﬂi(m h@bﬁrmy&wyl is substituted with 0-5 Re.

Non-limting exarrpl he heteracyc n €. pyLro i m dazol e,

pyrazol e, oxazol e, a?&faﬁ S‘TC}ér,re"f%ilsdE%epﬂ%enttﬁyl %E%%eﬁon{é‘t“rah‘i'gﬂ BS mB‘?dper azi ne,

pi peri di ne, andwho-pRald,neaken}bsupQd&i]Wwith (BNRSE, kel C,q athkoi] sbedtutedR2ah 0-3

substituted wth 0-2 Re and is selected from SY M NKNSS "rNN.... eS
' )=--.11\)--N """ Mel----.-NO1./- , NN, -,N M, O-,0.,.. ,N,,,, M
C Srklr-SS Ry, at each occurrence, is independently selected from H, Cy_4 alkyl

substituted with 0-3 R, -(CH,),-Cj.iqcarbocyclyl substituted with 0-3 R, and -
10 (CHa)-heterocyclyl substituted with 0-3 Re;

R., at each occurrence, is independently selected from C; 4 alkyl substituted
with 0-4 Ry, F, CI, Br, CN, NO,, =0, CO,H, -(CH,)/0C,.s alkyl, -(CH,).OH, SH, and
-(CH2).NRRg

Ry, at each occurrence, is independently selected from H and C_jalkyl or R¢

15  and R¢together with the nitrogen atom to which they are both attached form a
heterocyclic ring;

n, at each occurrence, is independently selected from zero, 1, 2, 3, and 4; and

r, at each occurrence is independently selected from zero, 1, 2, and 3.

20  [0028] In another embodiment of the compounds of Formulae (V1) and (VII), Ry,
at each occurrence, is independently selected from H, F, Cl, Br, CN, =0, O-C, 4alkyl
substituted with 0-3 R, -O(CH,),NR,C, 4alkyl -O-(CH,),0C,4alkyl, -O(CH,),-
heterocyclyl, -S(0),C\.4alkyl, -C(=0)C,.salkyl, -NH,, -N(C; 4alkyl),, -NHCN, -
NR.(CH?).NR,C,.salkyl -NR,(CH,),OC,salkyl, -NH(CH;),-heterocyclyl, -

25  (CHy),C(=O)NH,, -C(=O)NH-heterocyclyl, -C(=O)NH(CH;)N(C;.salkyl), -C(=0)-
heterocyclyl, -NHC(=0)C, 4alkyl], -NHC(=0)OC, 4alkyl, -NHC(=0)NHC, 4alky],
C(=0)OC; 4alkyl, -(CH,),C(=0)OH, -S(O),NH,, -S(O).NH-heterocyclyl, -
S(O),NHC4alkyl, -S(O),-heterocyclyl substituted with 0-3 Re, -NH,S(0),NH,, -
NHS(0),C4alkyl, C4alkyl, CF3, -(CH,),OH, Cs¢carbocyclyl substituted with 0-3

30 R, non-aromatic heterocyclyl substituted with 0-3 R, and 5- or 6-membered
heteroaryl substituted with 0-3 R.. '
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INNH/\ - ------ NN"... INN----NN= -/ , M ,, N-) /--\_SSSr". -NO\_/
21 S, and HN-N . NMe , [0036]1n another enbodinent, R3 is selected
fromH F, d, Br, CN, -ORb, - 5NRaRa, and C _6al kyl substituted with 0-5
Re. [0037]1n another enbodinment, R3 is selected fromH and G 6all cyl

X y
substitut e U8 R [0038] I n anot her enbodi ment, RECTUSIONBYEQ] | n
anot her enbodinent, R4 is selected fromH, Cl 6allcyl substituted with

100-5 Re, -(CR4bR4c)rORb, -(CittbRac)rNRaRa, -(CR4bRac)r-C3_6cycloall cyl
substituted with 0-3 Raa, -(CR4bRic)r-heteroc cllyl substituted with 0-3
Rea, and - ( CR4H2) - Inagpther eabpdimpnt of g cqmropndy o8F qumyle (1004011 n anot her
enbodi ment, R4 is sgliegted from -(CH2)ORb, -(CH2CF12)0Rb, - (CH(CH3)CH2)ORb,
- (C(CH3) 2CH2) ORb, - (CH2CH(CH3))0ORb, - (CH2(( ! 2)ORb, 15 -(CH2) NRaRa,

- (CH2CH2) NRaRa, - (éﬂe éalﬁseé:ﬁgmggw{ %PS@H(@@&E@&@WM-Substlmted

( CH2CH( CH3) ) NRaRa .04l - (CH2C( CH3) 2) NRaRa, wherein Ra, at each occurrence,
is independently selected fromH and

Re and Re toget her Wa’taheafhgccﬁﬁnf’%@fe‘ﬂdeg%‘@%tg’ge l ?dcsquPt‘)‘TS%wle%f %L%g %ﬁ’ {C&tgeg F g’r mO;
het erocyclic rioRg, -SE)ECL-€¢-0)RQANR R, dEAD),CEHOMR R, -NREZZOR,AY| , i ni dazol yl,
ror ol 11, odet 0P Clza Y A 1 GRSy N Py
pyrazol yl, pyr i-SRA(OYNR.RRYNRS(DYR., Cpyalliytdubitinyed wigyo-8 al, H@iHayACs. pyrrolinyl,
pyrrolvl ot nazelo W il RPL A5 v 88 (RS Mo Bl AR M ibioPERIY! - and
10 R is selected from H and Calkyl;
| Ry is selected from H, C;_¢alkyl substituted with 0-5 Re, -(CR4R4.)/ORy, -
(CR4pR4):NRR,, -(CR4bR4c)-Ciscycloalkyl substituted with 0-3 Ry, -(CR4pR4c)-
aryl substituted with 0-3 Rua, and -(CR4pR4c)-heterocyclyl substituted with 0-3 Ry,;
Ra,, at each occurrence, is independently selected from F, Cl, Br, CN, C;.
15 ¢alkyl substituted with 0-3 R., -ORs, and C(=O)NR,R,;
Rup, at each occurrence, is independently selected from H and C,_salkyl;
Ry, at each occurrence, is independently selected from H and C;_salkyl;
Rsis H;
"‘Re 1s H;
20 R,, at each occurrence, is independently selected from H, CN, C,¢ alkyl
substituted with 0-5 R, -(CHa)~heterocyclyl substituted with 0-3 R; or R, and R,
together with the nitrogen atom to which they are both attached form a heterocyclic
ring, having 1 to 3 heteroatoms selected from N, O, S, and substituted with 0-3 R.;
Ry, at each occurrence, is independently selected from H, C;.¢ alkyl
25  substituted with 0-3 R, and heterocyclyl;
R., at each occurrence, is independently selected from Ci.¢ alkyl substituted
with 0-3 R,, C».¢ alkenyl substituted with 0-3 R, and C,.¢ alkynyl substituted with 0-3
Re;
Ry, at each occurrence, is independently selected from H, C,¢ alkyl '
30  substituted with 0-3 R, C;.6 alkenyl substituted with 0-3 R., Cs.¢ alkynyl substituted
with 0-3 R., -(CH;)-Cs.1gcarbocyclyl substituted with 0-3 R., and -
(CH_)-heterocyclyl substituted with 0-3 R,;
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[0041] I n another enbodinent, R4 is substituted with 0-3 R4a and is sel ected
from 25phenyl , napht hyl, biphenyl, cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, and cycl oheptyl. WO 2010/ 042699PCT/ US2009/ 059968 [0042] I n

anot her emnbodinent, Rd is -(CH2)0_2-heterocyclyl substituted with 0-3 Ria,

~ wherein saiWORMOGI® clyl is sel ected from azetidinyl, RHTE2YPHIN%0xazol yl |

pyrazolyl, triazolyl, tetrazolyl, thiadiazolyl, i soxazol yl, i mdazol yl,
pyridyl, pyri m di nyl, pyrazinyl, pyridazinyl, i ndol yI i ndazol yl,

i soi ndolyl, indolinyl, 5isoi ndoI i nyl, benzim dazolyl, benzothi azol yl,
benzotriazol yl, qui ?/Maf #rgh OCCP%‘%psn@depﬁwnﬂwéweairfgﬂm%q&ikﬁbﬂubﬁwed and

tet r ahydr oi soquiypd.sRY I, CI @%ﬁlk@z,&@oabﬁt @mp@cl%néyl (B%é ORRISHE

occurrence, is inde endently selected fromF al’kyl substltut ed

with 0-5 Re, C2(6HD C2_6al kynyl , NC2, OH CN _ S03H, - S(0)2NRaRa
-NRaS(0) 2R, - O?b, NR%R;%ch OMFQ%Mpen'denll &R?e@(ﬁ‘ommaﬂi@ualky@()rﬂf) ORb,
-C(0)R, -0C(=0) R C3 _6cycl oal I cyl, het erocgcly and aryl.

[ 0044] Al | as?)ec‘f"g R@fo"?thﬁ’é “é‘BﬁH?d’dF?@%“ atorR, o) Wi BEY ki ofh {PaPRabl e
definitions, maptdsyaRiened with other aspects to for m addi ti onal

conmpounds. For exanpl e, n one enbodi t la (1), i.s hydrogen
and R3 is hydrogen 8 él?‘i“&rﬁrfcef%’é‘&c?ﬂ‘ﬁ%%‘d“@d%éer%lF?é‘dzl Hdanot her

enbodi nent, Rl can het @hyﬁlb@gﬁéhcarbdnﬁﬁerﬂanlybﬂemmomﬁRaRaZ,, and@( =0) NRaRa,

- NHS( 0)2Rc, -NHC(=0) Rd, .or -NHC(=0)O0Rb. In still another enbodinment, Rl is
hydrogen, and R3, R5, and R6 are all hydrogen. [0045]In certain

enbodi ment s,10 t hp03n0] esem'andthweﬂﬁoﬂmm dfﬁieudlﬂﬁouﬂdbr’qf(ﬁumd& ©f Formula (I), or

st ereoi soners, taut ceyti tabl.e salts, solvates, 20or
prodrugs t her eof, e%sesl %Ctp‘%%’mnq‘equ t%tsexvsvu st?ﬂﬁ "dd with 0-5 R2a and i s

selected from phe and naphth \ 12. 7a, at each occurrence, is

i ndependently sel eddf rom F, ‘;B\f—(RQ)QF& ! -CF3, CN, NO2, CHg,

-OH, -OCH3, NH2: Yﬂ?@)nz ; " - NHC( =0) OCHS3,
- NHC( =0) CH( CHB)2, -NH &—13 ®{.70) OH‘?2 C(=0) NH2,

- - C(=0) NHCH3, -S(0)2CH3, -S(0)2NHCHS - N(CH3) C()CH3, -NHS3(0)2NH2,

-C(=0)-heterocyclyl._substitute wnth 0-5 Re - (CHZ) Rz to 6-menbered

het erocyclyl conpiji s g“car bg and 1- ( erm’?’pms sel ected from N,

0, and S(0)," ' A ocy c’l' Ot+sd with 0-5 Re.

30Non-limting e anples of e heteroc IyI |nclud pyrr ePidi ne, i nidazol e,
pyrazol e, oxazole, oxadlazole thlazole triazole, tetrazol e, piperazine,

pi peri di ne, and 8N ne;
) (RZa)m

R2ab

15 ---- represents an optional bond;
Ra,, at each occurrence, is independently selected from H, F, CI, Br, =0, CN, -
- ORs, -S(O)R., -C(=O)Ry, -NRaR,, -(CH,}C(=O)NR.R., -NHC(=O)Ry, -
NHC(=0)ORs, -NHC(=O)NR.R,, -(CH;)C(=0)ORy, -S(O);NRR., -NHS(0):NR:Ra,,
-NHS(O)2R., Ci4alkyl substituted with 0-3 R., non-aromatic heterocyclyl substituted
20  with 0-3 R, and heteroary! substituted with 0-3 Re:
Ruab, at each occurrence, is independently selected from C,.4 alkyl substituted
with 0-3 Re, -S(O)pR, -C(=0)R4, C(=0)ORy;
- Ryis selected from H, C,_alkyl substituted with 0-3 R, -(CH;);ORs, -C;.
scycloalkyl substituted with 0-3 Ry, aryl substituted with 0-3 Ry, -(CHj),~4- to 6-
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R4 is selected fromH, G _6al kyl substituted with 0-5 Re, -(CR4bR4c)rORb, -
(CR4bRI ANRaRa, -(CR4bR4c)r-C3_6cycloal lcyl substituted with 0-3 Rea,

- (CR4bR4c) rheterocyclyl substituted with 0-3 1243, and - (CR4bR4c)r- aryl-
substituted with 0-3 Rd4a; R43, at each occurrence, is independentl|y

sel ected fWORPOS? Br G 6al kyl 5substituted with OPET 009(9_5996§| kenyl ,
C2_6al kynyl, NO2, =0, CN, -S03H, -S(0)R - S(0)2NRaRa, -NRaS(0)2Re, ORb,
NRaRa, -NRaC( =0) Rd, -NRaC(=0)NRaRa, - C(=0)O0Rb, C( =0) Rd, -0C(=0)Rd,

-C(=0) NRaRa, C3_6¢cycl oal kyl, heterocyclyl, and a R5 is
sel ected from HVEI‘P‘H@%%‘}W%‘H’ regnogyglig Wro%ﬂb'sst“i’sflﬂ‘f“éd”%ot%@ 2nd feH)IPR6 i s

sel ected from nygiﬁ,&g&medadagm%J_ﬁﬁgtmgd wipesriuted with 0-5 Re. [0046]1n
certain enbodi nents, the present invention i ncl udes compounds of Formul a

(1), or stereoi songhs eta%]U‘fCSH’FéeI“Se isprEP IRl o7 ek Bpmelee lémsgtut§s| ts,

sol vates, or pmﬂoggﬁ ORgr80C(=0/RRIRGI N: 15Rl is H R, is substl tut ed
wth 0-5 R23 and is heteroaryl selected fromthi 1aIzoI yl oxaﬁqylny

pyrazolyl, Priazol atF@f‘P&‘%‘HFVP is pnfsparflenthpiciprted frarg 2] G2 dazol ylI ,

pyri d3d/l i onr Ib nk]distﬁrydéd wplyoazae Ewm),mytuodﬁzyn El)bkt;tu&:dld?lh 20 ,Reldﬂﬁaﬁﬂlml | | .
i soi ndol yl, benzi azo enzo 0 ot ri.azo ui.nol i ny an
i soqui nol i nyl ; g lﬂ"y%tg(?ﬁn %8‘8u°r‘?§ﬁ1cé¥y ‘1“%%%1@ g%'ﬁ‘taﬁ&?feéo Y¥ted from F,
Cl, Br, -0CF3, nﬂg,mhiﬁrzL to-3@ktdroatGiNs sd}m;i fichi3y, O, SHnds&lﬁﬂBr,ed Nt 0-3RM( CH2CH3) 2,

- NHC( =0)CI—|3 - NHS( CH NHC( =0) CH2CHS3,
_ C(=0)0H, -C(=0)0 a%%%“%‘)“ﬁi% S biemdggé‘egé‘f‘ﬁ%%m S(0) 2NHOHB, -

N( CH3) C( =0)1CH3 substitiiSf OtRONBIR,, andj(netmcyhl@l:erocycl yl substituted with 0-5 Re, -
25(CH2)r-5- to 6- ere G ! t and 1-4

het er oat ons sel ecte F%C% Rf%%gl{cg yg'h%fﬁ(%gmv\ﬁ ?Sﬁgsgigﬁ%%@t(gﬁdycl yl is
substituted with 0-F, eReach occurrence, is [R@ependegidy %tr;t:te@frﬁm@mnmpl Flk@ , Br, CN,

- ORb, -NRaRa, substituted with 0-5 Re; Rd is sel ected from
H, Cl1_6al kyl sglg)sf%dﬁ?g%b\?\nkfh 0-5 Re, -(CR 11 OR -b, - 30

( CR4AbR4AANRaRa, - ( CRERgah @@ueeryﬁellwﬂerpewentbtﬂsb@tpd v § vl spsuEda

- (CR4bRA4c) et Gz'iti?@)ﬁ%}ﬁ c§ B SIg, t(@t—l%d)(\f}‘stamyp'(@HBQ)H AR clGRRRGARYT - aryl
substituted with 0-3 each occurrence, 1s independently
sel ected fromF, c:Rf aBPachefcueaCqu indgpprdentpyifelseied frem Hang Cralkykes Real kenyl
C2_6al l cynyl, MRt herQNth theXdBbgen aron{0 %nch th Q’E BORaBched W2 . - NR C( 0) Rd,
-NR.C(:O)NR.Rh =0)ORb, -C(=0)Rd, -0C(0) -C(=0)NR. R,

C3_6cycl oal kyl et?fé?yélr“‘or(‘,‘&gcl yl, and 5aryl; R5 |s sel ected from hydr ogen and
G _6al | cyl subst i tutadamo&dfmn@ncé IRQdepBﬁiehﬁy wRrtected 2d6,ane hyds;agen and

Cl_6al I cyl 2t<$ubsti tuted with 0-5 R

m, at each occurrence, is independently selected from zero, 1, 2, and 3.

[0031] In still another embodiment, R, is substituted with 1-5 R;, and is selected
from phenyl and naphthyl.
[0032] In another embodiment, R; is substituted with 0-5 R,, and is .heteroaryl
25  selected from thiazolyl, oxazolyl, pyrazolyl, triazolyl, tetrazolyl, thiadiazolyl,
isoxazolyl, imidazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, indolyl,
indazolyl, isoindolyl, indolinyl, isoindolinyl, benzimidazolyl, benzothiazolyl, _
behzotriazolyl, quinolinyl, isoquinolinyl, tetrahydroquinolinyl, and
tetrahydroisoquinolinyl.

30  [0033]  Inanother embodiment, R; is selected from
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[0047] I n certain enbodi nents, the present invention includes conpounds of
10Formula (1), or stereoisoners, tautonmers, pharnaceutically acceptable
salts, solvates, or prodrugs thereof, wherein: RlL is H R is
selected from ary substituted with 0-4 R2a and heteroar substituted with
0-4 Rea, 15¥92010%#26¥ach occurrence and when val ence al Ik 52?"%’059968

i ndependently selected fromF, C, Br, -CF3, CN, NO2, CH3, -0OH -OCH3, NH2,
-N(CH, CH3) 2, - NHC(=0) CH3, -NHS(0)2CH3, -NHC(=0)0CH1, - NHC(=0)CH(CH3)2, -
NHC( =0) CH2CH3, -C(=0)0H, - O)OCHB -C( 0)NH2, - C(=0) NHCH3, - S(0)2CH3,
-S(0) 2NHCH3, - N( ocyclyl :
20substituted v%mé% 5= 'It\lo 23" d- Z§ ®focycl yl conpri sing
carbon atons ant 1-4 Heteroa; sel ected fr N, 0, and S(0)p, wherein
sai.d heterocyclyl is substituted with 0-5 Re; R4 is selected from

-(CH2) ORb, -(CH2CH2) ORb, - (CH(CH3 CH?)ORb

- (CH2CH( CH3) ) ORb, FRC( CH3) 2) (CHZ)N

- ( CH( CH3) CH2) NR3RRa, M4 C( ICF1% ~Ra (S BCH
-(CH2C(CH3) 2) NRR. wherei n R @ at each occurrenceReas s |ndeperﬂi®ntly
selected fromH and C1_6 al kyl substituted with 0-3 Re; or R and R
together with the mtmage,p atomto which they are attached forma

het erocyclic ring edfrom iRndmdazoI iNdi nyl, i mdazoli nyI i m dazol yl ,
i ndazol yl, indoli 0| ndolfilzﬂnyl in olﬁr_l(R i soqy n(M )y i soxazol yl,
mor phol i nyI : oxapi zolNl, ox pM'_LL S/T azl ﬁ'yl , pyrazinyl,

pyrazol yl, pyridazinyl Rmpyr; di nyI pyr rmi di nyI rrolidinyld, pyrrolinyl,
pyrrol yl, quinazolinyl, quinolinyl, tetrazolyl, thiazolyl, triazinyl, and

N

tri azol yI Ri a, at each occurrence, is independently selected fromfF,
a, fe _6al kyl stituted with 0-5 Re, C2_6al kenyl, C2_6al kynyl, NO2,
CH, CN - SO3H, |0),;R‘(R==)m5 S(0) 2NRaRa, -NRaS(0)2Re, -ORb, -NRaRa,

-NRaC(=0)Rd, -N C(”-O)NRaRa - CO0)OR, -C(0)Rd, -0C(=0)Rd, -C(=0)NRaRa,
C3_6cycl oalkyl, heterocyclyl, and aryl; R5 is selected from hydrogen and

G _6al kyl substuoout] ed Imﬁomepen%oﬁi%entRﬁ,aJﬁea%@b&%&fée fid indapbhaes: R aeIR.t@nd
Cl_6all cyl SUbS{SI tuted with 0-5 Re T[IOO4§‘15I n certal n_enbodi nents, the

present inventi Frfdi '%fd&CFéo%HﬁhbgFmCF - Qfl[) CHr Nber eoi soner s,
t aut oners, pharN@CBOH))S NHE=03CepNatd(6),6H), LISHCSOVE@HELS, or prodrugs

LT S0 e e e R R BT A B bbb €0 v th 04

C(=0O)NHCH3;, -S(0),CHj3, -S(0),NHCH3, -N(CH3)C(=0)CH3, -NHS(O),NH,, -

10  C(=0)-heterocyclyl substituted with 0-5 R., -(CH;),-5- to 6-membered heterocyclyl
comprising carbon atoms and 1-4 heteroatoms selected from N, O, and S(O),,
wherein said heterocyclyl is substituted with 0-5 R.. Non-limiting examples of the
heterocyclyl include pyrrolidine, imidazole, pyrazole, oxazole, oxadiazole, thiazole,
triazole, tetrazole, piperazine, piperidine, and morpholine.

15
[0035] In another embodiment, Ry, is substituted with 0-2 R, and is selected from:
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with 0-4 R23; R2., at each occurrence and when val ence allows, is

i ndependently selected fromF, C, Br, -CF3, CN, NO2, CH3, -0OH -OCH3, NH2,
-N(CH2CH3) 2, - NHC(=0) CH3, -NHS(0)2CH3, -NHC(=0) OCHS -NHC( =0) CH( CHS)2 -
20 NHC(=0) CH2CH3 C(=0)0H, -C(0)0CH3, -C(=0)NH2, %}
-5(0)2NH04’5V°2°N(‘&%@?C( =0) CH3, - NHS(0) 2NH2, - C(=0) - het of Wé%“??t"%%ﬁstutut ed
with 0-5 Re, -(CH9),-5- to 6-nenbered heterocyclyl conprising carbon atons
and 1-4 heteroatons seI ected fromN, 0, and S(0)p, wherein said

het er ocycl yl |s subst|tuted with 0-5 Re 25R4 is substituted with 0-3 Rda

and is select e yﬁlgenyl napht h 4 epenyl cyclgs_o cycl obutyl,
cycl opentyl, cyc Ml\ghe ch occurrence, is
i ndependently g &L BrE¥ Mylw\ﬁbst?‘t Med with 0-5 Re,
C2_6al kenyl , CZ 6a| I cynyl I\’I02, =0, CN, -SOBH -S(0)'Re, - S{0)2NR R

- NRaS( 0) 2Re, - ORb, -NRaRa - NR L(=0) Rd -NR, C(=0) NRaRa, - 30 C( O)ORb
-C(0)Rd, -0C(0)R 0) NRaR: oaI I c eterocycl yl, and aryl; RS
is selected fronﬂ@dragép"qﬂ_p uub t Néi% Wt Ry Q> Re: R6 is

sel ected from hy§fegen ang/Q, @a Kk sub ute h\O_/S Re 1004911 n

ot her enbodi nents, the pr esent invention includes conmpounds of Formula (1),
or stereoisone aut o] p@ ceutically acceptable salts, solvates,

or prodrugs th% neg 2 R2 is sel ected from aryl substit ut ed
with 0-4 Ra an het-ér, sudost"t"twt ed with 0-4 R2. 12.9a, at each
occurrence and when val ence allows, is independentl y selected fromF, d,
Br, -CF3, CN, mm O—Blanotﬁ}ﬂenlbmt RstHQselectNQ i BB, Br; CHO-ORWIC( =0) CH3,

-NHS(O)ZCHS )2, - NHC(=0)CH2CH3, -C(=0)0H,

- C(=0) OCH3, B“%yl '&Nﬁ%e-@%% - S( 0) 2NHCHS3,

- N( CH3) C( 0) 0-130037]NH8{1101)1@I\H2mb0@(n&1&)R3hfe‘teblﬁfe@§f@mVlanéGlo@ﬂqyt wheituted t h 0-5 Re,
-(CH2)r-5- to Qzipmdered heterocyclyl conprising carbon atons and 1-4

heteroatom; selected fromN, 0, and S(0)p, wherein said heterocyclyl 15is
substituted wi {0038l 5 Reanother embodimgnt; Ry is CH2) 0- 2- het erocycl y1 substituted

wi th 0-3 R43, \{‘61)@9]9' ntnsaabtﬂerteﬁto@mau%yd selete S BOA &L @F@fk&ﬁém)@iﬁﬁéd'vg{hnw
thiazol yl, oxazol yrazol y trlazoly tetrazo hi adi azol yl ,

i soxazol yI 0 i 01 pR N IRoeh(F b%v)r}fwur(%&bﬁﬁﬂﬁiﬂ‘yl SWRstimedzi nyl |

i ndol yl', " i ndazqligtlo,s ks OlORGRL Y hereioBfloy1 kitytutel §:2h 0@, B -(cragaaL giydazol yl ,
20benzoth|azolyl benzotriazolyl, quinolinyl, isoquinolinyl,

t et r ahydr oqui né‘i‘qsﬁ‘y‘ied wih 8- 3tIi'a"t’rahydrm soqui nol.i nyl ; Ria, at each
occurrence, is mdlepemmtrséms&hﬁ&ttadlg‘getwtbﬁmﬂ(c@romo(gﬁmm

sabet 0= ¢ e g DB -CRLA AR s or
- NRaC( =0) NR5R3 —(CHzNCRa-QQCﬂBUHz) NK.R) REH(EBGCHONREK,, «(CICHO).CRERA,R,, -
G3-Goyol all oyl ey ok ERORKCE Vi AL A INER, etk 6l LEGTA df ogen and
independently selected from H and C,.¢ alky! substituted with 0-3 R.; or R, and R,
together with the nitrogen atom to which they are attached form a heterocyclic ring
“selected from imidazolidinyl, imidazolinyl, imidazolyl, indazoly], indolinyl,

20  indolizinyl, indolyl, isoquinolinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolyl,
pyrimidinyl, piperazinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl,
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, tetrazolyl, thiazolyl,
triazinyl, and triazolyl.

[0041] In another embodiment, R, is substituted with 0-3 Ry, and is selected from

25  phenyl, naphthyl, biphenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and

cycloheptyl.
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R6 is selected fromhydrogen and Ch6al |l cyl substituted with 0-5 Re.

30[ 0050] Furt her enbodi nents of the invention relate to conpounds of
Formulae (M11), (IX), and (X), below, wherein the variables R2 and Rza,
where they appear, can be selected fromany of the enbodinents as set forth

above for cCORPUOAHE™%f Fornula (1), (11), (H), (1V), RCHUSHRPIBnd/ or
(VI'l1) (including as recited in any of the further enbodi nents). HN- RAHNA
NN R2 S'fie..."""N(Ra)1l -3 N 't.-iir%d R2'(R2a)1-.3NC NH , (V11)(IX)

5 NH2 N, NC (X) 100511Conpounds of the invention include, w thout
limtation, t hel0f42 | odp ﬁrt?_ther embodiment, Ry is -(CH>)q.2-heterocyclyl substituted with 0-3

1064( 3- cyano- 4- Retyhdl-RNeiNBTERB) is8elbcdtedMinl SbiidyRmine, dkdagol 1, 2-

b] pyri dazi ne-3-carbonitrile. o ) o ) :

NF (5- ( ( 3- cyano- BFzelyk st piirazaly h §yadieeldlz bpxezdyinmideze i airifyls - y Dani no) - 2-

(trifluoromet hogyihaignyradiapt gyidshenyl, indolyl, indazolyl, isoindolyl, indolinyl,

YN0 g Rin R bl Mharasakdn £ o ohfyy dazi -6 19

CN-(3- cy?nﬁ- 5- ( (iBoqadmi, SetlaByied@ROIRRY, had ey d:0isstpgelidyl 2- b] pyri dazi n- 6-
yeam no) phenyp m de, . ' -

6( (5- cyano- 2- rrea@ﬁ‘{}iy pﬁ%?ﬂ?’f})cé‘?ﬁ’t?‘?ﬂﬁqegt-’ Ry PSP PUBT TS 18I P rRIaU Y sFlgetest

b] pyri dazi ne- 3- fean Batlj B Cl.@lkyl2GbsetukedIwith 0-5 R, Cz.calkenyl, Cy.¢alkynyl, NO,, OH,
(543-cyano-8- (cyg! 8BIPPYFR."8)d)TutR? Mk 50y DRIk K, Sir.c-O)Re. -
10 NR.C(=O)NRR,, -C(=0)ORy, -C(=0)Ry4, -OC(=0)Ry, -C(=O)NRR,, Cs.scycloalkyl,
heterocyclyl, and aryl.
[0044] All aspects of the compounds, including individual variable definitions,
may be combined with other aspects to form additional compounds. For example, in
one embodiment of Formula (I), R; is hydrogen and R; is hydrogen or C,_alkyl
15  substituted with 0-5 R.. In another embodiment, R, can be hydrogen and R; can be
ORy, -NRqR,, -C(=O)NRR,, -NHS(O):R., -NHC(=0)Ry4, or -NHC(=0)ORs. In still
another embodiment, R, is hydrogen, and R3, Rs, and R are all hydrogen.
[0045] In certain embodiments, the present invention includes compounds of
Formula (I), or stereoisomers; tautomers, pharmaceutically acceptable salts, solvates,
20 or prodrugs thereof, wherein:
R, is H;
R, is substituted with 0-5 R, and is selected from p.henyl and naphthyl; |
R»,, at each occurrence, is independently selected from F, Cl, Br, -OCF3, -
OCHF,, -CF3, CN, NO,, CHs, -OH, -OCH3, NH;, -N(CH,CH3),, -NHC(=0)CH3, -
25 NHS(0),CHj;, -NHC(=0)OCHj3, -NHC(=0)CH(CHj;),, -NHC(=0)CH,CHj, -
C(=0)OH, -C(=0)OCHj3, C(=0)NH,, -C(=0)NHCH3, -S(0),CHj, -S(0);NHCH, -
N(CH3)C(=0)CHj3, -NHS(0);NH,, -C(=0)-heterocyclyl substituted with 0-5 R, -
(CH),-5- to 6-membered heterocyclyl comprising carbon atoms and 1-4 heteroatoms
selected from N, O, and S(O),, wherein said heterocyclyl is substituted with 0-5 Re
30 Non-limiting examples of the heterocyclyl include pyrrolidine, imidazole, pyrazole,
oxazole, oxadiazole, thiazole, triazole, tetrazdle, piperazine, piperidine, and

morpholine;
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yl ) am no) - 2- met hyl phenyl ) car banat e,

34643- acet am do- 4- net hyl phenyl ) am no) - 3- cyanoi m dazo[ 1, 2- b] pyri dazi n8-yl ) am
i no) - N-(2-(di et hyl am' no) et hypbenzam de,

8- (cycl obut Iamno‘% ((3-met hoxy-5-(4H 1, 2, 4-tri azol -

25yl ) pheny e UYO% dazo[ 1, 2- b] pyri dazi ne- 3- carboni tr ?FE/USZ"”/OS”GS

6- ((1-acetyl-2, 3-di hydro- 1H-| ndol - 6- yeam no) 8-

(cycl opropyl am no)i m dazo[ 1, 2-b] pyri dazi ne-3-carbonitrile, 64(3

- cyano- 5- ((4- et hyl 1 -piperazi nypsul fonyl ) phenypam no
(cycl opropyl ani no) i %‘d%gﬁﬁ‘)‘? By YH%‘??‘H‘QG% ggﬂ )rORb -

564( 2- chl or o- S(QW}@aﬁpt(mmeW%mbﬂ@lsﬁrs(ntﬁted with 0- 3 le, -(CR4pRac)-
pyri di nyl am noil m dazo| yridazi ne-3-carbonitri

8- (cycl opropyl FFFW&‘)CIYQSS‘(OE‘E“% \‘,ﬁt}h%? Ry angl @Bdh%)rzaréﬂ SHWF‘{S“?"’“}‘O -3 Raa;
qui ngl i(nyl I)am no): M&Z%Hpﬁu@dn@é’ﬁdﬁd&éérﬂ@m@s@l&ﬂ@ﬂfﬁn{F Id18r, S salkyano- 5( ( 3- cy
ano- cycC 0 anm n azo , &7 ri n- Q-
1091 ) 2t o) K. SR RBLRSR RS Fakim bz toms] NG T8 N 650 Sy PiRs) - 6- ( (3
t(_4 (2I hzdrlo?ysubbyrhm -119—1)%}35@(_9)31%@ M);\@l}wa&oﬁd -NRaC(—O)IgRR -
rrazol - 4- m 0 - | I nNe- rooni | e,
8- ((5- net hgxyP %?%@g%|ﬁ%®§n%fb§“(@_%@x -o8YCl %‘ll‘r-y’i "z‘efacyf ’é‘&JOI - 4-
yl ) phenyl ) am n@M m dazo [1 2- b] pyri dazi ne-3-carbonitrile,

156-((2- ol or o-5-cyanephen | A A5)a b £/ GLAPLERUATIARS ] dazo (1.2

b] pyri dazin e-3 -carb

(3((3-cyana08- (cycl Rxps @ﬂryieafrbmmydrngaﬂazd)@ﬂsa]kylb]mwnﬁedmmr@-ﬂ%.
yDam no) - 5- (et hyl sul f onyl ) phenyl ) car bamat e, 6-((5-cyan

0- 2- met hoxyphenyl )am no)-8-(cycl obutylamino)i mdazo [1, 2-
20b] pyri dazi ne{®46lar bbsettsin prabodiments, thEprésedt incy@amgnudertdmpounds of

| phenyl ) am no) +85.{5y@ a A
-carbonitrile, Pl w&)8§}?£e§e§}é})%{)% g%%/ B‘ﬁ‘@?&%“ %?ljbat %{ lgg%ﬂrsnraktoﬁ tI@Se’lm
i no) et hoxy) - 5- EapIodrugs, therqod,i vehetsin: 4- yI )phenyl Yam no)im dazo

[ 1, 2-b] pyri@azi ne- 3z Gaggbonitrile, 256-((2-chloro-5 -cyano-4-nethyl pheny
1)am no)-8- (cyclo rop | am no)i m dazo [1, 2-Db] g yridazi ne-3-carbonitrile,
ty

8- ami no- 6- ((5- cyan ’é%‘ﬁ%&/‘ﬁ‘ﬁb‘h??)a‘ﬁidhﬂ)e?efﬁa seted fFomthisaohdazi ne- 3-

boni'tril % - i i ! !
A e

N (5( ( 3- cyano- 8Y{RidEwbpyeripl m%wlmne%lzlolpiazglyb]Sﬁvﬁqlﬂa'ﬁlﬁm@%m no) - 2-

met hyl phenypac @é@bhmeolyl, benzotriazolyl, quinolinyl, and isoquinolinyl;

20 Ra,, at each occurrence, is independently selected from F, Cl, Br, —OCF 3, -
OCHF,, -CF;, CN, NO,, CHs, -OH, -OCHj3, NHj3, -N(CH,CHs);, -NHC(=0)CH3, -
NHS(0),CHj3, -NHC(=0)OCHj3, -NHC(=0)CH(CH3;),, -NHC(=0)CH,CHs, -
C(=0)OH, -C(=0)OCHs, -C(=0)NH,, -C(=0)NHCHg3, -S(0),CH3, -S(0),;NHCHj, -
N(CH3)C(=0)CH3, -NHS(O),NH,, -C(=0O)-heterocyclyl substituted with 0-5 R., -

25  (CHj)-5- to 6-membered heterocyclyl comprising carbon atoms and 1-4 heteroatoms
selected from N, O, and S(O),, wherein said heterocyclyl is substituted with 0-5 R.;

R: is selected from H, F, Cl, Br, CN, -ORy, -NR:R,, and C;.salkyl substituted
with 0-5 Re;
Ry is selected from H, C,_salkyl substituted with 0-5 R, -(CR4R4:);ORy, -

30 (CR4pR4c)NR;R,, -(CR4pR4.),-C3 scycloalkyl substituted with 0-3 Ry,, -(CR4pR4c )~
heterocyclyl substituted with 0-3 Ry,, and -(CR4pR4.),- aryl substituted with 0-3 Ry,;
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6( (2- chl or o- 5- cyanophenyl ) am no) - 8- (cycl obutyl am no) i m dazo[ 1, 2-
b] pyri dazi ne-3-carbonitrile,
N-(5 ((3-cyano- 8- (cycl opropyl am no)i m dazo[ 1, 2- b] pyri dazi n- 6- yDani no) -
4-di f 1 uor ophen pacet am de,

56 ((4-f1 uo‘?’gz@o Q0% 2, 4-tri azol - 4-yl ) phenyl ) ani no) - 8-RATHLSAWPRIREE. 2-
pyridi nyl)am no)| m dazo[ 1, 2-b] pyri dazi ne-3-carbonitrile,
N-(5- ((3-cyano- 8- ((5-(2-hydroxyethoxy)-2-pyridinyl)an no)imdazo[1, 2-
b] pyri dazi n- 6- yDam no) - 2- net hyl phenypacet am de,
N- (5- 43- cyano- 8((5- ﬁmﬁ@mhozmﬁrwqedlﬁ nlglmeaciw%ogeieﬁﬁe@ﬁzraFlClszFpgaﬂquaz| n-6- 10
yl) am no) - 2- net HylRp&nvinReRL @maﬂényl Ca.calkynyl, NO,, =0, CN. -SOH, -S(0)
8- (cycl opr opyl am m@g\&g E)bz | ami noiet hoxy) - Q ﬁ triazol -
yl ) phenyl ) ani no¥© MRA ]pr?’l"ddiff*nﬁe MR LATHBni TR ‘eO)NR
N (5- ((3- cyano- 8=050R), A0y -8 BR], 1T EDR0R R, %a&]yaymﬂa@ﬂefbc@w%m no) - 2-
nmet hoxyphenyg)acet am de,
1564(5-cyano= 2 (4 nmor phol i nypet hoxy) phenyl ) am no) - 8-
(8C)(/((:|20pr oEyI ani Rol) |) IKis d;aaec[téd,f?mgl}ym(fgﬁrd@aim%l@hﬁﬁmgﬂiﬂ With 0- SRC

- - met hoxyet hy m no) - 6- nmet hoxy- 5- - tri
yephenyl ) ani no) i ni d B[Si]e‘ﬁeddf idepgst #1d C\‘}‘Sa@ﬁ'll H‘éﬁit‘fth Yith gL
6- ((3-cyano- 4- (4- mor phol i nyl )phenyl ) am no) - 8-
20(cycl opr opyl am )i dazo[ 1 ri dazi ne-3-carbonitri met hyl
(5- ({ 8- ani no- 3-@1}‘&% 8%?8[3?"’%‘1‘ }‘%MW&??%‘“@WB&W?‘HQF)‘ C%‘“I’O““ds of
nmet hyl phenyli) cardmtmtla or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates,
8- (cycl opr opyl arp pogi}u h%r(e i étrggxy 5-(4H1, 2, 4-triazol -

) phenyDam no)| i o 2B pyri dazi ne-3-carbonitrile, 25rret hyl

((3-cyano- 8- (cycl ®&pisdpyl am no) i m dazo[ 1, 2- b] pyri dazi n- 6-
)am no)-2,4-diflu
Z((3- cyano- 8- ( cyc%o%gggﬁ%ﬁ af)r'ro] noriq g@ih%ted witilgy eilnrdlhateroarvl Sélbstltuted
) anmi no) - 2- f | verttoph&ny| ) car banat e,
6- ((5-cyano (trifluyo 1
30(cycl opr o%%l am nol)PT n‘%tgazot[]%gaog%? ggi%: %g)d% csalrS E)ndreﬁe'fl ?einf])éfelemed
N- ( 3- cyano- 5- ( (Bere B 8-(Fe . @)ﬁbc@%éﬁi T HaNHazB[CAH2Hb}.pyri dazi n- 6-
yDani no) pheny| )Nﬁé@@?@ﬁ#l}ﬁ ??tﬁf«‘,-NHC( 0)OCHL, -I\HC(—O GHIGH.
N- (2-chl oro-5((3- Cé_ﬁ;\ H(C\é rop Iamno)lmdazo iggrldazm 6-
yDani no) phenypald )g}—éc (—0) —O)OCH3 -C(=O)NH,, c(—om
8- (cycl opropy! agron @){ Gs(bé}zﬁftomrm@mé(ﬂoicm AHIOBRAL, ~B=0)-heterocyclyl

yl )phenypam no)| md ¥r| dazi ne-3-carbonitrile
subst1tuted w1th O 5 Rc -(CH2),-5- to 6-membered heterocyclyl comprmng carbon

yl
(5
yl
(5
yl

atoms and 1-4 heteroatoms selected from N, O, and S(O),, wherein said heterocyclyl
is substituted with 0-5 R,;

Ry is selected from —(CH,)OR;, (CH;CH»2)ORy, ~(CH(CH3)CH3)ORy, —
(C(CH3)CH2)ORy,  CH,CH(CH3))ORsp, (CH>C(CH3)2)ORp, «(CH3)NR.R,, —

25  (CH>CH,) NR,R,, (CH(CH3)CH;)NR R,, ((C(CH3)>CH)NR,R,, —
(CH,CH(CH3y)NRR,, and <(CH,C(CHz),)NR.R,, wherein R,, at each occurrence, is
independently selected from H and C,.6 alkyl substituted with 0-3 R.; or R, and R,
together with the nitrogen atom to which they are attached form a heterocyclic ring
selected from imidazolidinyl, imidazolinyl, imidazolyl, indazolyl, indolinyl, .

30 indolizinyl, indolyl, isoquinolinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolyl,

pyrimidinyl, piperazinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl,
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58- (cycl opropyl am no) - 64(4- (4-norphol inyl)-3-(4H 1, 2,4-tri azol - 4-
yl ) phenyDam no) i m dazo[ 1, 2- 14yri dazi ne-3-carbonitril e,

8- (cycl opropyl am no) - 6- ((3-net hyl -5- (1K1, 2, 4-tri azol -

yl) phenyDani n 0)| m dazo[ 1, 2- 14yri dazi ne- 3-carbonitrile,

8- (cycl opr SYRAAMMHASY - 6- (( 4- (3 (di net hyl ani no) pr opoxy) - é’cpfﬁﬁﬂfw%”?st riazol -
104-yl )phenypam no) i m dazo[ 1, 2- b] pyri dazi ne-3-carbonitrile,

6- ((4-cyano- 2- pyri di nyl )am no) - 8- (cycl opropyl am no)i m dazo[ 1, 2-
b] pyri dazi ne-3-carbonitril.e,

3- cyano- 543- cy a¥Be2 @‘W&W‘F‘HBW@W%%B’f?qlfﬂﬂefﬂlﬁ[oi“ﬂ»tﬁ]aﬁwlr tigzoln. 6-
yDam no) - I\I-(tettﬁ@h]ydamtaﬁo ran- 4- ypbenzenesul f onam de,

158- (cycl opropyl am po) - g%

fl 1H 1-
yl ) phenyDani no) i ni d¥%df iac T?}"ﬁﬁﬂlé?(rﬁ%%iﬁé"d%“téaféﬁﬁ?ﬁt% ‘;éil BinGr-ealkyl
N- (1 34( 3- cyano- 8ulfséiited Sth OFYR A0 BRIy IO i@ hyll, RO DBl CNA 3D - @@)lpacam no) - 4-

Cal 12w th &) ke Nbra YA AR D oafT SEE R PRt it "

al kal i ne eart h Qred xRS, s:&ed)RQSO(C(&b(;Rdum(aDﬂNqugGgﬁydluﬂkymmttbroqrcgaIahd: bases
such as dicycl ohgxyl am ne, tributylam ne, pyridine and am no acids such as
argi ni ne, 1ysi #&%and the like. Such salts can be fornmed as known to those
skilled in the art. R5215Ed])@&ﬂ]filiimélydmgqnaumds6aﬂ<grsqummmdlvafh IR (X) may form
salts with a variet 0 ndln ch,salts include
those formed with hﬂﬁ'rstsz)eleec%ggﬁfno d&" R 95? H(glcsugg%u?ﬁ% ng]}t{‘”nanesul fonic
acid, sulfuvdc acid, acetic acid, trlfl uor oacetic aci d oxalic acid, maleic
act o,  enzenesubda@! Cfthily e&QJdﬂﬁJﬂ%sfﬂlf A0 Enaskih Y B Bifsus QF NeT S (€. 9.
nitrates, phos ‘borat es, tart trates, succrnates, bcnzoates,
30ascor bat es, §atmd%/(ll)aolesger@|rsdmtlh,eaut®rk@$ ph@m@ﬂqutyalﬂbtm@a*hlebdwf@hm?d as known
to those skill gd i B bhGerdrlwnctdP54] I n addition, zwitterions ("inner salts")
may be forned. P/\O ?042699PCT/ US2009/ 059968 [ 0055] The present invention
is also intended toRllﬁHI; ude all isotopes of atons occurring in the present
conpounds. {ssot OpesRJ@géléé{i@ﬁ%m&%@s&tstﬂﬁi@dQﬁl‘(b-ﬂ@tztéﬂﬁh&éﬁﬁ—yl%h&mu?ednunber but
di fferent nmass nunbers. By way of gener al exarrpa| e and without limtation,

i sot opes of hde‘@é’e‘hRZP ncl ude deuteriumand tritium |sotopes of carbon

Sinclude 13C and 14f;,, at &h ORUG&E drdlvaRE VA AR U AcrRAdehiiEsclcR¥ENt | ON can
general ly be prepared by conventi gnal technlgges known to those skilled in

the art or by ﬁOH’CFe%(,Bé gﬁhPBIgHQé% Pho X Hhe¥dy &G Y= n, usi ng an
appropriate i smma:gmmymm@@ NFQEeO0iOCHY, NHTmeowH(CHS,,non- | abel ed
0 e AL RS LSRG PTGl ORI (e

al so have ance numer ous
desirabl e qual |S((Dﬁ(SHQfS(tp)aHHntngNmfgm(SOX(RhgNHSE@)I;MHm laE@)- hdﬂdrm@zmgj I ability,
ol tvered i n-prBuptle PR AR RGN Gt R RS B ¥ Biuod (o cover
prodrugs of thetoprsemcem hgterodtarmnnseticed o M Osand B odsreofsaid dbteroeycivhg t he same
and conposi ti or11ssSu (t&e%l nlh'bgs kge sane. -Prodrugs" are intended to include

any 15coval ent | y d''cartiers that rel ease an active parent drug of the
present i nv@ntion R4 is substituted with 0-3 Ry, and is selected from phenyl, naphthyl, biphenyl,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl;

Ru,, at each occurrence, is independently selected from F, Cl, Br, C;.¢alkyl
substituted with 0-5 R., C,.¢alkenyl, Cy¢alkynyl, NO,, =O, CN, -SO3H, -S(O),R., -
S(0):NRaRa, -NR.S(O)2R., -ORy, -NRaR,, -NR,C(=O)R4, -NR,C(=O)NRR,, -

30  .C(=0)ORy, -C(=0)Ry, -OC(=0)Ry, -C(=O)NR,R,, Cs.scycloalkyl, heterocyclyl, and
aryl;

R; is selected from hydrogen and C; salkyl substituted with 0-5 R;
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in vivo when such prodrug is admnistered to a manmal i an subj ect. Prodrugs
of the present invention are prepared by nodi fying functional groups
present in the conpound in such a way that the nodifications are cl eaved,
either in routine mani pulation or in vivo, to the parent conpound. Prodrugs
i ncl ude conPBdMYL3? t he 20 present invention wherein FGERIRYShi no, or
sul fhydryl group is bonded to any group that, when the prodrug of the
present invention is adm nistered to a mammalian subject, it cleaves to
forma free hydroxyl, free am no, or free sulthydryl group, respectively.
Exanpl es of prodr ugSsistelegierbironyipdrogerand Sl fubiiiuedwity@-éRat e, for mate, ~and
benzoate derivatives of al cohol and am ne functional groups in the
conpounds of 25t he present invention. [0057]Various fornms of prodrugs are
wel | known in t 849t Inpler cabadipruts thsmreseis VT ngyddspmrandsds, see:

a) Desi gn of Pr oprgs (1) Hdr stBUBEgRaY, AutoReks, phfmBeti@lly 69fio safd) oiedshods i n
Enzynmol ogy, 112:309-396, K, Wdder et al., eds., Academ c Press (1985);

30b) Bundgaard, #iProdgafeet shereipasi gn and Application of Prodrugs,"” A

Text book of Drug Des,gnelasiel fhryayiapbstifited with .0-4-,3anki%tierdaryl basganr d- Lar sen
et al., eds., Fﬁrmggngcadenic Publ i shers (1991); and WO

2010/ 042699PCT/ 059968 c)Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38
(1992). [0058] It .shaul st chdirdctigiende@andmntanskaedlidwials isiopenddngs sfeted. |

hydrates) of th C oynds o) I - r 0o Wthin the scope
of the inventioﬁqnEﬁgggﬁgﬂgﬁFeégﬁ¢é?yéﬂsé¢§ﬁﬁéﬁ%ﬁépﬁ?% %Wn in the art. The
i nventive cddmpoNHEEMEM:, eNH$(©).Che -NHCHBOCHe eNBE (YA @tHe).f-or m

[ 0059] Conpounds 1S Apvent | 2 one..o i netric centers.
Unl ess othermﬁsgﬁpﬁgﬁgg#%gfﬁébethgﬁ?Rgéﬁagfﬁgﬁg?Fg{gﬁgﬁéﬂggtereoneric)
and racem c f or$®©)6H: cHPNHUS, O CHHEFME@de MNHS(OWNHL.I-OfFOCrheteronyelylided i n t he
present inventi . Manys HEQPRE Yk Gy i = bl e bonds,
and the like cd%B%Wégibe p?gﬁgg?ﬁf%q?hzggg%%%ﬁ%%g%gg%ﬁﬁg?§ﬁ%%gﬁystabIe

i somers are conttemyrndt elcheicrpatoine sqhected drom N,y ent $(O%. WiGresn surtheterapdylgeonet ri ¢
i somers of the gompauRlsiPhsiRie present invention are described and nay be
isolated as a mxture of |somers or as separated isomeric forns. The
present conpounds c&niSb€Hpethetereeyclvhsubpititedaiity0-a i wherddt saidaceni ¢ f or ns.
151t is well kneockOylihRleakd fr@xﬁ\éée’ii@ing,r BRAIIA, KRLIAYytaroldCtria¥dtylf or ms, such
as by resolution of racemc forms or L synthe5|s fromoptically active
starting materi‘é‘l’%z?lnyl‘ad@ﬁ‘i’lylals?xa{‘éﬂa‘ﬁ’t“%é‘?’rﬂrﬁy@dﬁﬂﬁ’“mlch%ﬁl,é}y@é‘l’?ﬂri c) and
ralcem' ct L or s a@?i_déﬂidy%,ﬁkﬁi@l}ﬁ?]ﬁdﬁibl)il,smﬁyg irfdOlnyE fisefnda@@t, Béhﬁﬁr}id]!a_%olﬁllfle i nt ended,
unl ess e specific stereochem stry or isonmer formis specifically

i ndi cat ed. enbeﬁﬁotlgiﬁ%’f’g?‘t?oﬁ‘?@??f’il’&ﬁmfﬂé"yhﬁﬂ%“%?““l’lh‘é"%ﬁ@&‘b‘iﬂh&ﬂi*B‘H (cis, 20
trans or R or Sptradldraiseqimoruynd (or of an asymmetric carbon), then any one
of the isomers or a nixtu%e of nor.e. than one jsoper 'sligt nded. The
processes for prepafét 6P OSHTELE '} BeGRica: fm%HEQEWBhéFS,“ Felyhst er eoner s
as starting natsabitaltsl witld-5 Ry, Ogakses, (1saldnyIONOs, €pRICH, SOIPO8S(@R.0f t he

present inventi i nie [ S e €l e considered to be part
of the present ﬁ§y§%g%bﬁﬁg%@§%“gﬁgh?ﬂggﬁﬁ%gﬁég%gmg$§§fg$§3#§fic products
are prepare? t@epQRn-UieORepfatiORy, K(=00¥R:RAN T @pddalkybthiredsyclyf,@and exanpl e,
by chromat ography,. or fractional crystallization. Conpounds of the present

invention, and salts thereof, may exist in multiple tautonmeric fornms, in
whi ch hydrogen at onBs asdedieddrmapudeden and 6 -badkyl pbstingedofitth@Ravl ecul es and t he

cheri cal bonds. bet wae Jeit T aRber HE CTRHSPUbERA Fus@RiREaueNt |y

rearranged. It shoul

30 [0050] Further embodiments of the invention relate to compounds of Formulae
(VIID), (IX), and (X), below, wherein the variables R, and R,, where they appear,

can be selected from any of the embodiments as set forth above for compounds of
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30understood that all tautonmeric forns, insofar as they nmay exist, are
included within the invention. DEFIN TIONS [0060] The follow ng are
definitions of ternms used in this specification and appended clains. The
initial definition provided for a group or termherein lies to that
group or t P EHOMGhout t he speci fication and cl ai s, Pgﬁ@’?w’?ﬂ?ﬁ?ﬁsy or as
part of 5anot her group, unless otherw se indicated. [0061]In accordance
with a convention used in the art,is used in structural fornulas herein to
depict the bond that is the point of attachnent of the npiety or -
substituent to FOREEG él)o(tm)bﬁxk@S%EVIHWEW)&"C'[‘@'G%?]rﬁ\“ggg‘nan?" -Ogth‘f hat is not
bet ween two | etfiirtieSenitodiaitdol S i s used to indicate a 10 point of attachnent
for a substituent. For exanple, -CONFL is attached through the carbon atom
[ 0063] As used herein, the term™"al kyl"™ or "al kyl gj@' is intended to include
both branched and strai ghtg¢Rain saturated alipQéatic hydrocarbon groups
havi ng the specified nunper] of carbon atons. Fon exanple, "Cl1 al kyl" (or
allcylene), is 15inten oYi nclude C1, C2 N , 4, C5, Cs, C7, C8, (9,
and C10 al kyl groups. AQeNtj Rey, for exa PeN/'ngQaa | kyl " denot es

al kyl having 1 to 6 cawdon atoms. (Mgl gredps canHbe UREUbStituted or
substituted so that one or nore of its hydrogens are replaced by anot her
chem cal group. Exanple al ka@)roups i ncl ude, bufXare not linited to,

met hyl (Me),5 ethyl (Et), propyl (e.g., n-propyl and isopropyl), butyl
(e.g., 20n-butyl, isobutyl, t-butyl) ,mF)entyI (e.g., n-pentyl, isopentyl,
neopentyl), and the |ike. [0064]"Hal ogl® cyl" is intended to include both
branched and strai ght-chain satur ﬁi phati c hydrocarbon groups having
the specified nunber of carbon at NEURsRiiyhed with 1 or nore hal ogen.
Exanpl es of haloallcyl include, he¢it are mot |limted to, fluoronethyl,

di fluoronethyl, trifluoronmethyl, trichlqronethyl, 25pentafl uoroethyl,

pent achl oroethyl, 2,2,2-trifluoroethyl,“Heptafl uoropropyl, and

hept achl or opropyl . Exanpl es of hal oal kyl al so include "fluoroallcyl”™ which

hycr ocar bon or 8B haCPRE T BRaueicad harsar Rt EaRon® BUEHEE Subst | tut ed
with 1 or nidore fl uod-((Breyand-dmethyRDEGO6DIndhe(2-wyridinyhainogmitazodt,2-" hal 0" refers
to fluorine (F)o]pyﬁﬁ]alz%re-iﬂl?rbgﬁrﬂe. brom ne (Br) and i odine.
N-(5-((3-cyano-8-(cyclopropylamino)imidazo[ 1,2-b]pyridazin-6-yl)amino)-2-
(trifluoromethoxy)phenyl)acetamide,
3-cyano-5-((3-cyano-8-(cyclopropylamino)imidazo[ 1,2-b]pyridazin-6-
15  yDamino)benzenesulfonamide,
N-(3-cyano-5-((3-cyano-8-(cyclopropylamino)imidazo[ 1,2-b]pyridazin-6-
yl)amino)phenyl)acetamide,
6-((5 -cyano-2-methoxyphenyl)amino)-8-(cyclopropylamino)imidazo[1,2-
b]pyridazine-3-carbonitrile,
20 methyl (5-((3-cyano-8-(cyclopropylamino)imidazo[1,2-b]pyridazin-6-
yl)amino)-2-methylphenyl)carbamate, |
3-((6-((3-acetamido-4-methylphenyl)amino)-3-cyanoimidazo(1,2-b]pyridazin-
8-yl)amino)-N-(2-(dimethylamino)ethyl)benzamide,
8-(cyclobutylamino)-6-((3-methoxy-5-(4H-1,2,4-triazol-4-
25  yl)phenyl)amino)imidazo[1,2-b]Jpyridazine-3-carbonitrile,
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WO 2010/ 042699PCTM52009/ 059968 [ 0066] " Hal oal koxy" or i tal oal kyl oxy"
represents a hal oallcyl group as defined above with the indicated nunber of
carbon atons attached through an oxygen bridge. For exanple, "Cl 6

hal oal koxy-, is intended to include C1, C2, C3, C4, C5, and C6 hal oal koxy
groups. ExaHPrYLYOEYEMhal oal koxy include, but are not | i AGTA$2408/059963

trifl uororret hoxy, 2,2, 2-tri fl uoroet hoxy, pentafl uorothoxy, and the I|ike.
Simlarly, "haloal kylthio" or "thiohal oal koxy" represents a hal oal | cyl

- group as defined above with the indicated nunber of carbon atons attached
t hrough a sul phur bpildgesetykbi-didxdppHandorpyDusinotet hyl - S-,

pent af | uor oet hydcycﬁ)p’rop?ﬁgmfob'lﬁudaidfﬁz bk99@2$é§c%%rlﬁer ein, "carbocycle,

"car bocyclic residue, car bocyc s 10i ntended to mean any stable -
3-, 4-, 5-, 6-, or ﬂﬁeﬂﬁfﬁ@r%@“ ﬁ‘ﬁ%’cyep%mW)S%foeymhwl)mmvl8 8-, 9-, 10-,

11' 12-, or 13gpmiph&)Raiddhimield (5?2 Blpyhidaky 6lchBodikig, any of whi ch nmay be
saturat ed parti aIIy unsat ur ate unsaturated or aromatic. Exanples of such

carbocycl es 1 ncl ude 6-(Bcrhlosa-escypgp-4imethvinbenydamingy %2 pr opyl , cycl obut yl
cycl obutenyl, cygliRpeRinglimidesel, pp]gmdaﬁyé 3 c@ru&ﬂltﬁnexyl cycl ohept enyl ,
cycl oheptyl, cyclohepten |, 15adang g octyl cycl ooct enyl
cycl ooct adi enyl , [3: é‘:)t‘)‘*Pﬁ‘iOBVE'P‘B@Cq ghé d"’]felf‘y 29¥bi Eyf@wgﬁ&nane

[4.4.0Thicycl OC@ﬁrﬁbﬂﬁyI)ab&oﬁmZﬂﬁU[QX/BJpQﬁ&Eﬁ&&carﬁbﬂiﬁ[eeny| phenyl , napht hyl,

i ndanyl, adamantyl, _ant hrace nd tetrah rona t et aI in). As
shown above, bridged ViMgatss ’éma? Zéglio‘?fffﬁ’yﬂﬁ@ 1‘1?1datzﬁ£tz%y"ﬁ?zt“l n of
carbocycl e (@®. gy)amfind)-R-ethiibenradsoimbiaiae) . Preferred carbocycles, unless
ot herw se specified ar e 20cycl ap cycl obutyl ,. cycl gpentyl,
CycTonexyl . phenyl . “ANECPRBLNDPS UREH- es et PR 2t bocycr i o
resi due,” or " ctaaimbeybblgeﬁyl)ahm]omm?&tdzo[i 2-bipsridanineAatedlotivild, ncl ude "aryl". A
bridged ring occurs en one I adjacent
carbon atons. Pr efer\re}g’ 2@%’”%11%1%6“5"85 g?&tr{}\% Oxﬁséhﬁﬁazt‘tw%%m? is noted
that a bridge abﬂmhwl)amn&’)emti&OB Jrjpyoidyaidet Tearongrilent o a tricyclic ring. Wen
aringis 29 rldged q? y al so be
present on t e bri dgeé2 b%yg %%ﬂﬁ@@ﬁ)ﬁmfp@f ﬂ; FQ?gogr?é’rl Otgirrﬂrlrat}%o g?m iC,

bicyclic, tri cyldpxr@aerreo}mrboeltmdrocar bon groups having 6 to 15 carbon atons
inthe ring porti Onmef-flyl(‘(ﬁ| (g%y %bcloﬂ?@ﬂ?ﬂhﬂ% imidakdpNEBYhri@RH.di phenyl
groups, each of which substituted. Aryl groups Wwhich are bicyclic or
tricyclic nust XWQ@FQQH@-(@@W%‘EQWI)@P@Ylf)q}rblaylataromat| c ring but 30 the other
fused ring or ringsen@yyhR-BhaSEbienPlanMO)RER B BminMhG AN A Yl 1S
substituted with a furtclzu, het er ocygﬁ?ac]rl ng,stalt!cyi Frn:nng rrgyflbe attached to
the aryl t#} oJQWr‘SaZd‘&r%ﬁﬁ‘Poaﬁrb‘ﬁﬂ or a heteroatomand said ring in turn is
optional |y substi tum@ hrlotp- ﬂ&ﬁylﬁlQnﬂ%nﬁ)Ql-E-‘(@}‘cIoFl%Bj?lﬁmﬂg)ld«ﬁaizﬁﬂQe al | ows.
[0069]The terns X a%Y aryI am no aryl all cyl am no arylthlo

"aryl al kanoyl arﬁ]WcS‘d - 'Wbé)m“f bnyl ", "arylal koxy", "arylsulfinyl"

"aryl heteroaryl", 5%asywioplofyibrhind)as- ((3 -(28(dyheB3 IdaMIdYdthoxy - B (4H- aiz,kmyél%- or

"arylal kyl sul fo ryl..or substituted aryl bonded to an
oxygen; an anlHg%L%HB%T%?VE%F%@2q§%YWF8?§%ﬁa?P%§ﬁoylanlno a sulfonyl; an
al koxy; a sedfinyl; 6@Qhﬁmersawmb4m@ﬂ@mbe@bmumeezheteroaryl an al kylthio; a
carbonyl' an al ken

’ t I 0070] The t
oot o SRR S P AL RORGE e Yo 7T O

8-amino-6-((5-cyano-2- methoxyphenyl)amlno)lmldazo[l 2-b]pyridazine-3-

carbonitrile,
8-amino-6-((3-cyano-4-methylphenyl)amino)imidazo[1,2-b]pyridazine-3-
30  carbonitrile,
N-(5-((3-cyano-8-(cyclopropylamino)imidazo[ I,2-b]pyridazin-6-yl)amino)-2-
methylphenyl)acetamide,
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10 groups of 2 to 20 carbon atoms, preferably 2 to 15 carbon atons, and
nost preferably 2 to 8 carbon atons, having one to four doubl e bonds.
[0071] The term "al kynyl" refers to straight or branched chai n hydrocarbon
groups of 2 to 20 carbon atonms, preferably 2 to 15 carbon atons, and nost
pref er abl y WO B2 bon at oms, having one to four tri pFdUu 5%89,59961?5[00721An
"all cylidene" group refers to an ancyl ene group consisting of at |east two
carbon atons and at | east one carbon--carbon doubl e bond. Substituents on
this group include those in the definition of "substituted al kyl"

[0073] The term " cyctHarckyro-S-par@haypynian- %ﬁtf‘?lﬁﬂﬁ'&“l’%}“@ﬁb%"lz?[tlﬁt ed, saturated
cyclic hydrocampgfidizineg @w@ﬁl&n@ preferably containing 1 to 3 rings and 3
to 7 carbons per 20ri ar roups_.i ncl ude cycl oprop cycl obutyl,
cycl opentyl, cycl oh@@?@’ a3t (fﬁ’éfb‘%;’fﬁ%yla i}@?“@lﬁ’é‘% 12b}.?§7’64a6’6éc39%m“t9§/cl ododecyl
and adamantyl 2RxEMPréphynyPekEiiideient s i ncl ude one or nore al kyl groups as

ubst tuent S, [ 007408 HSBd ALAGr R eprd SDBP e aROR B et er ocycl v

"het er ocycl ic rpyﬁ@nylﬁﬁmfo)lmhﬁi@r DbYpgtidaeing8 @uponifrite, | Nt ended to mean a stabl e

4-, 5-, 6-, or l.i ¢ or .bi 11-
120, 13-, or 14- men]ggggg %ant‘f (fsy@ g'io }boifg)y%c @'"ﬁl"ﬁ%a%?)gﬂd#gﬁ.@at ur at ed,
parti al | y unsatbipyatiaoh-®yl)amihd)2- mnﬂw&fhamﬂ)hmhnode aromatic, and which consists
of oaron atome anduke GryRey plES AT HERRGUETY ApPakarhod Tom N
above- def i niéd héamm@)e%fmbﬂlyﬂphmyi@fsetalsldé used to a benzene ring. The nitrogen
and sul fur heteroaté)[@ lE'ﬁX Q()j (B@th ﬁng\'o fd H:l M?Q and S( 0)p).
The nitrogen atom nay’ be pLYbStI d or u su S%Itxt) cf‘3 Nor N

wher ei n Rgi s Hybphenﬂmrmélrmmst21bﬂn:femzme13fcad>eﬁilrﬂ®d) The het er ocycl i c ring
may be attached to i (@%?ﬂ@-@t(cy%'io(ﬁwﬂyl@ﬁnn@ﬁ%ldgﬁ)r[lef PRV RIER%- 3] ng atom t hat
results in a stable struc het erocyclic rings describe %ereln nmay
be substi t ut ed msthorhpyiyhasemifds. a nitrogen atomif the resulting conpound is

stabl e. A njstrogen épasithgohad 4% g&lg, W, Rl Baahdve.-be quaternized. It is
preferred that when gheﬁ?g g % bb yP@l 0)@5 l-!(?ggator%s){ in the heterocycle

exceeds 1, thelﬁcyf*‘]ﬁ%@éylﬁ%‘t"é)f'”é)‘ﬁ%zﬁﬂs? 'ﬂ?@d%‘fe%ﬁir%éﬁlﬁ to one another. It i's

preferred that the §qbadethofEli9hariiho)s- @me{ﬁogtpmi 1,04 kigolet erocycl e is not
nor e than 1. V\hﬁn the term " het g ﬁg’é 'het erocyclyl "het erocyclic
ring" or "hete? E@FEYl?aE“r@P‘H‘EPﬁZO[? b “‘F13 eoopifilanded t o i ncl ude

heteroaryl 10[0075(] E;xamabﬂ£{41ai‘ouﬂ1\elir@rll)pl€e)igzlbdﬂﬁnd)mcI ude, but are not linmited

acridi aZOCIn benzof uranyl , benzot hi of uranyl ,
benzoxazol % e Bé?i’[”f“r%wléazgh%Pﬁéiﬂ?ﬁ“r%ﬂﬁ%}ﬁ| azolyl, benztetrazolyl,
benzi soxazol yl , benmm;otﬁ«&zmhyb -cy rendidadoll azigpyridytin- 6@@5&1&3)92 yl,
4all- carbazolyl i ., chromanyl, chronenyl, cinnolinyl,
decahydr oqui nol"f Hl ?‘e“?bfa%-mft,es, 2-di t hi azi nyl ,
15di hydr of ur o[ 2, 3- §- (cettlmamyﬂmmfmafs méthn‘xa{i)(HH lfwmmyl , 1mdazolidinyl,

i m dazolinyl, [ N} i ndol i nyl, indolizinyl,
i ndolyl, 3HI n&g}h%%%%ﬂé) llmhgz pg%@ghéaﬁizn(e) Cr"'lany{]%{e i sochromanyl

i soi ndazol 5, i soi rdehyl (B((3- cyas@%fﬁd@loympylammq);mMaIO[lr%ﬂb pyridemit-6i azol yl,

i sot hi azol opyr ) I zol opyridinyl, methyl enedi oxyphenyl,
nor phol i nyl , ggﬁ&ﬁ%)rﬂ ?%(F}gp%eé{tl)éﬁb%‘?ofsoqw nolinyl, 20 oxadi azolyl,

1, 2, 3- oxadi azol yl, metlylgs- (ﬁ%aldmerﬁf§¢yylOpromy@ntBO)@m@@hOblzblb]y}'ridaz.l_ip-ié-, 4-

oxadi azol yl , H)diiﬁ\}’ h a¥date, OXi ndol yl', pyrim dinyl,

phenant hri d| ny?ﬁéghenantohpo%ggﬂ Sﬁenam nyl , phenot hi azi nyI

phenoxat hi nyl , pherfoftagiangL; (trlyﬂmrhratthczwwxbnyl)pmme}812| nyl, piperidinyl,

pi per i donylyy 4 @bn@&@bﬂgﬂmmwmrz%jwndaz%eeua%ﬂwue pur' nyl, pyranyl,
pyrazi nyl, pyr azol I di'ny yrazoli né yrazol g{rl da2| nyl ,
pyri dooxazol e, pyriNéi- ?ﬁaﬁfagé@é}’anﬁ;ﬁr Héﬁmpa@@rr@ lmpiy?-‘Q[ hlpb’rldaﬁlyrq mi di nyl

yl)ammo)phenyl)methanesulfonamlde,
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pyrrolidinyl, pyrrolinyl, 2-pyrrolidonyl, 2H pyrrolyl, pyrrolyl,

qui nazol i nyl, quinolinyl, 4H quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrazolyl, 6H 1, 2 5-t hi adi azi nyl, 1,2, 3- thr adi azolyl, 1,2,4-thiadiazolyl,
1, 2, 5-thi ad‘ivﬁiﬁ)‘l"&?f%”l 3, 4-t hi adi azol yI t hi ant hrenyl , 3&%5&%40%9?3 t hi enyl,
th| enot hi azol yl, thienooxazol yl, thienoimdazolyl, thi ophenyl , triazinyl,
1,2,3-triazolyl, 1,2,4- triazonI 1,2,5-triazolyl, 1,3,4-triazolyl, and
xant henyl . Al so |ncI uded are fused ring and spiro c ounds cont ai ni ng,
for exanple, the abdV@-dhbrei-déyrines: (crcemmylmepbmrde@[lg) -blpyridpgndenber ed

het erocycl es i ng?ag%) h@ﬁ&ﬁ)a@c‘iﬁﬂpt limted to, pyridinyl, furanyl, thienyl,
pyrrolyl, pyrazolyl, “pyrazinyl, piperazinyl, ferl di nyI 5i mi dazol yl,

i mi dazol i dinyl, i nddt§cloprgyipmimnel-§((4-uereda 4t lyA4-trigg Bhol i nyl, oxazol yl

oxadi azol yl , OXﬁm!zdydhrHMb)ﬂde%PaﬁaqgrrﬁifdﬂﬁeaﬁydrbonhmeadI azinyl, thiadiazolyl,
thiazolyl, triazinyl, triazol benzi m dazol %l 1H | ndazol yl,

benzof ur anyl benzo18ﬂFXSfOBFOa}‘Il?/’F““6)0%9{%%{“9@?‘6}“? 3-(fdr 2 ipaek i yi |

benzi soxazol yI 1m%gxrﬁglg)luylhazogxz tﬂgﬁld‘ﬁme p@dag&xﬁgol i nyl, benzt h| azol yl ,
benzi sot hi azol y%/ i satinoyl, isoqulnoli n%" 100ct ahydr oi soqui nol i nyl,

t et r ahydr oi soqui nol |8r(§/3f°l°pf°€¥lf’"3ﬁ9)d§ deénmery H}ﬂ L2f-dripgalo ko opyridinyl,
qui nazol i nyl , qyr)prﬂaiyl)mﬁlho)lmla%hlzatzp}rmazrﬁd dtdawmtmtehl azol opyri di nyl,

ouszl ooy Lo T Y BRI o SRR REPUA O vt 1o

to, pyridinyd, 4 ylr);aﬂawl)amtnh)rﬁmﬁorr py]rpmiaylhe 3-|6Mb@ﬂtﬂ£§:y| pyrazinyl ,
azol | al

pLperazi vl p1 per gl oL ROl LR O S PIOY gt

t et rahydr of i f f ablpyridaziind- hchrbxmltnlyj t hi adi azol yl, thiazol yI triazinyl, and
N T e e N S T
t he defi n| ti on yﬁamhr@t)elr(wyh)ldea -2HApjran- dgbhtnie@esuﬁglaomtwrs when one or nore
atons (i. Iélé(fﬁf gx%})%lhrhi’ﬂg éwﬂg&P 5&%6}% et S bon or nitrogen atoms.

Preferred br| dges in one carbon atom two
carbon atons, oxiwhenybaroigeimidazoih2- lt]m1dm1mq=bgaetwnamlg,rmd and a carbon-nitrogen

group. 1 15 noted taloaid Sasaiums RORELYS zegdm@eﬁly&;l lnifid) g i nto a

tricyclic ring. Wen a ring is eéd, the substituents recited for the
ring may al so b'@etbﬂ%@ﬂla@%ﬁethe br| dge. [0079] The term "heteroaryl"

refers to substitut ed and unsubstituted aromatic 5- or 6-nenbered

nonocycl i c gr @ -or 10-nenber ed bi cgcl iC groups and 11- to

14- nenber ed 9 r i %ler c Tae suppounghiot Formule (e mey 4mapls Widedebaesh (0, S or N)

in at |east onesueﬁ astsb@urh,| pGSsiun® AHddic i@, ermlkemecedm Rkt Bh bd AU ef er ably
having 1, 2, or 3 30 heteroatons selected fromO, S, and N  Each ring of

the heteroaryl HfSREEYR Yitheraicharrs puch andiprrobgrylamite WOHYBRIRCor two oxygen

or sul fur atomspyeiaié eid dnfiacianuch @s drgibihe, Mysink @@EMe AkeOSEh PG AR t hat the
total nunber of_heter tom; in g‘ﬁ?‘{}f‘“ ng is four or |ess and each ring has

at |east one calPB%d2y r’ﬁnt‘?-@{’%rs B5™Bups can be substituted or
unsubstitutesd. [0bss|ni trmegceﬁpoaﬁd@marrmynm (smhsm}ttutredh@rvmumsamla@tdft uted (i.e.,
N or NR wherein RlS H. or aot(r e ed The. nrtrogen
hnd sul fur et crBat-nd ey RS Rt fuek IS ishi e el b g GRS O p)
~and t he ni tr ogelrydrogen bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic

acid, oxalic acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various

others (e.g., nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates,
30  ascorbates, salicylates and the like). Such salts can be formed as known to those

skilled in the art.

[0054] In addition, zwitterions (*“inner salts”) may be formed.
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5atons may optionally be quaternized. [0080] Heteroaryl groups which are
bicyclic or tricyclic nust include at |east one fully aromatic ring but the
other fused ring or rings nmay be aromatic or non-aromatic. The heteroaryl
group may be attached at any avail able nitrogen or carbon atom of any ring.

The het er oYW system may contain zero, one, two EFTRFIEUISIIE

substituents. 10 [0081] Exenpl ary nonocyclic heteroaryl groups include
pyrrolyl, pyrazolyl, pyrazolinyl, imdazolyl, oxazolyl, isoxazolyl,

t hi azol yl, thiadiazolyl, isothiazol, I,_furanyL, t hi enyl, oxadi azol yl,
pyridyl, pyrazil®pl pﬁlq SRt ARMEntiog s alepddtprided to ipglydg il htopes RfatoE | i ke.

[ 0082] Exenpl ar YcdairigGh he ple@h Ldo8Pbitds. JEQRS inclad 6k alohd @hwilg thd@mg ot hi azol ylI ,
15benzodi oxol yl , benzoxazol benzot hi en ui nol i nyl ,

|, |, _
di hydr oi soqui nafomiumberdut ‘H?‘{fffa'?t(‘j'&fﬁsl ‘W&bf’rﬁygé’ W?gﬁﬁﬁ?%F’fWﬁa“ﬁé’HQ‘f% dazol yl ,
benzopyr alnyl ] iemaapigotopeh of_liymlg(_&d iiici:lméldel_xt&ﬁﬂi@_ﬁltlﬁtfhﬂﬂ!lsoé@hd’ff@?ﬁ&d :
coumari nyl, _benz Banyl w.ci nnol inyl , qui noxal i ., 1 ndazo :
pyrrolopyriéylPmﬁﬁgogf%#d91koﬂpﬁyGﬂﬂF?gFﬂﬂﬁwv#P?ﬁﬁHWFH@nF? nerally
[ 0083] Exenpl ar ye priepaattyiconeeficdalaadhifilueg koahasto tHoed skilled ahdaz@byl , benzi dol yl
20phenant hrol |'i nyl %Qﬁhﬂin%kﬁ g$quq}hgidin Ié xanthgnx“ and the like.
[0084] The t er mP*RETH P EALESHE™ HoRGYTerPRERSTE HL8 FhProRTAS T RB M i t r ogen.
[ 0085] As r ef er labeled magdrerie place dfitte nomlateleduehshi dthereisk enipdayeé t hat one or nore

hydr ogen .at ons s replaced w non- ogen. grou rovi ded that nor nal

val enci es are rﬁ%“.%ﬁk ai %Iapogrﬁ#ogﬂ'ﬁ? O?Wgaeg%gg)[rgafyuﬁlsgélﬁverpﬁé%(ﬁ“fgtPém?sngﬁcest abl e

conpound. Vi@en pREagsubtavinueerthancs niretrous(desieble qulifigs dfipbmmacehyedls Ggens on t he

atom are repl aﬁcﬁﬁ’bili%ﬁe&i&vaﬁﬁpﬁy B}%@%cﬁlriﬂ%%tcﬁ%e c%@éiﬁ L R gfyat 1 ¢ noi eties.
.g., carbocyclic or

Wien a ring system(e.g., C ' eteroctyc |Oc) i's said to be
substitut ed wi trvertiogaapbngdlivgedinpradrugdordolibisethbpmsgint intentien i inteadeded t hat t he

car bonyl grOUptcPJovéjrgﬁaﬁ?lh%s BARLL L& RA i %d.co ouplh, bfUidds Hlaetldfind h9- R ng

' f
doubl e bonds, as us rein, are double bonds 'that are 3‘8 Pormed bet ween
two adj acent r savef aad eerapogigions cont@imiag thesape. GRrogugy) are imodetpinchdapyy vari abl e

occurs nor st haR,QRGy Bond® chiticRMat RS Th haitRBbarllt dh@ToFhE Brefddf infenfigrPOUNd, i TS
definition at each occurrence i s independent of its definition at every

ot her occur r enée’voTigs such grodpigaadministered tg a grag3lignsubipsitiodreesi9bthe ubst i t ut ed

with 0-3 Re, tgl%ﬁbnﬁi\lzéﬁti&{ﬁblpreﬁﬁéﬁ BIRhddapial hiictRRalgrps prtddbaplma th up to three
R, groups and R at each occurrence is selected 1 ndependently fromthe

definition of RAMPoApdis suchyy et the HedifFationypss ¢leayedh eihentidewsive var i abl es are
per m ssi bl e onkignipiilatsod ®P x50 N0 ittt hiedtS mp&mU. Hrodniks Sicaidb eongRumPYNEs. UTI LI TY

[ 0087] The mpounds. of .the inventjon may be used to npdul ate ki nase
act i vi L] 6. 20Ty BEEIL SRR ROy, iR CPRBY SRRTCHR B stiake, ABL.
ACK, 10 ACTRZ, gy iR2Bwhelkdgdodrdd ¥k, prddkak Invesitoh 25 adAlalsteredAb Kmamkiilian ALKZ,
ALK4, AMPKA1L, % tCAZ ARtG, Auﬁéé{e A&JWURC AX B@k}ﬁgh Bl KE, BLK,
BVPRLA, BMX, BRRICH BRERSS R & 1 by SERfh IR MR SRS BOPAMKLD, CAMK2D,
CAMK1G CAMK2Gresfedidck] Exdod<I§PproCkslinclidopths arChiFimiteiic2aceaié 1i8inateCK1 D, CK1E,
Kid, i, %?b%r]fioate derivatives of alcohol and amine functional groups in the compounds of
25  the present invention.
[0057] Various forms of prodrugs are well known in the art. For examples of such
prodrug derivatives, see;
a) Design of Prodrugs, H. Bundgaard, ed., Elsevier (1985), and Methods
in Enzymology, 112:309-396, K. Widder et al., eds., Academic Press (1985);
30 b) Bundgaard, H., Chapter 5, “Design and Application of Prodrugs,” 4
Textbook of Drug Design and Development, pp. 113-191, P. Krosgaard-Larsen et al.,
eds., Harwood Academic Publishers (1991); and
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15 CK2A2, CLK1, CLK2, CLK3, CLK4, CSK, DAPK2, DAPK3, DCAMKL3, DDR2, DMPKI,
DRAKI, DRAK2, DYRKI, DYRK2, EGFR, EPHAl, EPHA2, EPHA3, EPHA4, EPHA5, EPHAS,
EPHA7, EPHAS8, EPHB1, EPHB2, EPHB3, EPHB4, ERK1, ERK2, FAK, PER, FES, FGFR1,
FGFR2, FGFR3, FGFR4, FGR, FLT1, FLT3, FLT4, FMS, FRK, FYN, FUSED, GAK,
GCN2, GPRKAYO @PRBI9CPRKE, 20 GSK3A, GSK3B, HCK, HPK1, BGERS2OpAII968

HER4/ ERBB4, HH498, | GF1IR, |KKa, IKK13, INSR, |RR |RAK4, |TK, JAK1, JAK2,
JAK3, JNK1, JNK2, JNK3, KDR, KHS1, KHS2, KIT, LCK, LIM1, LIM2, LKB1l, LOCX,
LTK, LYN, MAP3K4, MAP3K5, MAPK1, MAPKAP-K2, MARK1, MARK2, MARK4, MEK1, MER,
VET, MKK4, MKK6, M.RB, Nigedgaargpdcddy. Qradliviieka®: 1 #9225 MBT1, MST2, MST3,
MST4, MJSK, MYT1l, NDR2, NEK2, NEK6, NEK7, NEK9, NLK, P38A, P38B, P38G
PAK1, PAK2, PAK3, PAK4, PAK5, PAK6, PCTAI RE1l, PDGFRA, PDGFRB, PDKI, PHKGL,
PHKG2, PIML, PI B8] prAl shpihpusherpRrpawdsrstasikehat sopricHe.spRiptespRIChe  PKCT, PKCZ,
PKD2, PKGL, PKGmpBltef l‘%%ﬁkﬁ?are B dithiP B XeopEdKiKe infdntfon. BfRols RET,

Rl PK2, ROCK- 1, RO&K—_I I, 30 ROS, RSK1, RSK2, RSK4, SAPK2a, SAPK2b,
SAPK3, SAPK4S  eolvagiopare generallgjngvrydn thopyt Thspipyentiverprpandsang cithizdR1, TGFBRI,
TI E2, TLK1, T 62, fred Dl drateRife.  TRKB, TRKC, TTK, TXK, TYK2, TYR03, ULK3,
WNK3, YANK2, YANK3. YES, YSK1, ZAP70, ZO/HGK ZC2/ TNIK, and nutants

t hereof . 100881AMMN i c£omeotids of thi wueian WAy haye Pres OB FRYRIEEC Byl ae
(1)-(X) have pauiless dlhadwisdlididafed, all Bhital @AdntiOGedt Al dfagéradmerie) 4nd Ridbhicons

associ ated w th_the nodul achi ﬁn of 5 kinase acti vi_él_%, and particularly the
i nhi bition of sRFFSPEFYPROUBHICHEE RIEHFALRVREeT &5 npluded infia piets B‘CFHH%“- of the
present i nvenmtidmygeomdsc idaads éfoldfine @ENpioalé hoadghidbe ikesad derte associ at ed

wi t h abnormal Kkinase activit se rein, the ter "treating" and

"t r eatent - encERBRAL RE Panebas, o] of RE it R b roat Gt BEPE R asr e,
e.g., neasures idestignads ind thmpebhdtriokombed @yhetdompamsedf tiefprdsbhre idb@ease or

di sorder, achi ea\éeed %‘ n%g elflldlmaorbe Psa{age!i Q‘lar%&%lflecgfjis%gegfor &qgeepa%tYrgH;[oorg'slc or disease
state, and/or tO alleviate ~aneliorate, [essén cor cure the di'Sease or

di sorder and/ orfointss Toyprpteatrrempd0881 Ae sdrtdd mepycallpativagpermicdbmishe
invention isgcthe. - . J - '
phar maceut i §5a| ﬁg‘sg‘ggé‘g{%@l‘ g%sqgfﬁw gqrfg%pgﬁ)e;} %}1%1?1& Haéhlvﬁl%)r%%“ )zsilf:cgl l)ja(gr%y%%()hglo?mdi canent
for use in the ¢grduistoron oofy santhentfiopr oli¢dle peitv sterting meletaly. rAlechiely m 15

bl ooded ani mal  @u6RoRSic and WataRoRRliA%nd AOAROBAGCHE il BSnleRicdsofdhid her feature
of the invention there is provided-a nethod for producing an

ant i prol i f er at i fpensef # slprcturapreinigaderh ulesodiRepesifi HerFochamigy Adsomenfaman bei ng,
in need of suchg{fe@atdiMdicMel CHnGRHIRpR SR i0 s dEIrhRGodtRusdbd AN mal an
effective anpunt of a conPound of Fornmulae (1)-(X) or a pharmaceutically
accept abl e sl PHEPEBP yeomparndier e psmmetiscapen). the@oy arrpé the

anti - prol i f er atisonerd drealitee bf €ek iHag dndiemner R ikefded. ereBycheesagpl i ed as a sol e
t herapy or may involve, in addition to a conpound of the invenﬁion, one or

nore ot her subsHAEEL FAYFIRCTPIER FIABRIRCTS. SUEHIOBEE AR HI MY & Sachi eved by
way of the sinMuAll oGS usesd Ri@aicicahpandsSoE i k@t meldhtion Sidiaéiaiaed t he

i ndi vi dual corrponett s.of 25t.he dttr gat mer}tt. The corm.oun@.g of this.invention
may al so be usePHf HERBHPHATTOR PP H LT QU A Y PR n WS SBAORGH S oxil ¢
agents and 2% eairdistersomdric@radaéige praghrall iheyican Go sepautadiby @hvdndomaul ae (1) - ( X)
may be used sequenti ally wt no anti cancer or t of oxi.c_agents and
raament i nortary Jrgnlhe B SO AR, SORE Bl AR o R

i nappropri at e. @HecPoS Mventiberand Salintherecfamayesxist mgetipld tagbroateSoramsyin known
agent that is useful .for the tr nc i ncl udi ng..the f.oll ow ng:
o et nyl oot r b afofinal otk SR o Rher BAAGE e HMECE) 48 ol Mhers

fl uoxynest er oneongbrbgiwsett hnatbwnef the molecules are consequently rearranged. It should be

30  understood that all tautomeric forms, insofar as they may exist, are included within

the invention.
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propi onate, testol actone, negestrol acetate, nethyl prednisol one,

nmet hyl -t est ost erone, prednisol one, triantinolone, chlorotriani sene,

hydr oxypr ogest er one, am nogl ut et hi m de, estranusti ne,

medr oxypr ogest er oneacet ate, |euprolide, flutamde, toremn feneSi

matri x net g'qztg BY¥t%? nase inhibitors; VEGF inhibitors, EGE/HS%’OA?%?HU -VEGF
ant i bodi es (AVASTI Ng) and snall nol ecul es such as ZD6474 and SUG6668,;

Vat al ani b, BAY-43-9006, SU11248, CP-547632, and CEP-7055; HER 1 and HER 2
inhibitors including anti- HER2 antibodi es (HERCEPTI Ng); EGFR inhibitors
including gefitinib, erlotinib, ABXDEEET 2000, 11F8, and cetuxi mab; Eg5
inhibitors, sugdoetys Sbhe/dfS9ry arwzﬁﬁmterﬂmke&/lﬁlth18§5%c1ﬁaman mer 10

i nhi bitors, such as ﬁner ni b, <'iE B- 569, 033, AEE-788,. XL-647, mAb 2C4,
and GW 572016 2R§RIedGRITS; (T4f witialdefnitiogprieys T ETRPT SFER AETe iR it RSODEX( 1 )
(bi cal ut ami de, g of &dimaidpughda tiRspdceitatiMiakd dlaikds iadi eidianfibbdstpart 5 MAPK

ki nase inhihitors, PI3 kinase inhibjtors; PDG inhibitors, such as
imatinib; anti 9&%@(?&%?1816% O I0HLEd ar agents which, by i nterrupting
bl ood flow to solid tunors, render 15cancer cells @ui escent by depriving

t hem ofI n]tht ritiggesi) caﬁtagaﬁdae&,w?{ru&hveﬁﬁm,d@gcsinmdgogﬁ depangent carci nomas
non-proliferative i bitors of non-receptor and receptor tyrosine

| ci nases; i nhi B'l”fcéﬂraé? grulag;hergh ioﬁi"%‘f’td?\eaqof‘ﬁilg’at 1§ [li‘BH?‘P‘rPfé'E‘icP’H@“ﬁ 8hts such as
vi nbl asti ne, Vindgh &tsﬁtj’gﬁmedﬂd}ﬂé‘&Jré)&,rlbegkbé{ﬂel’gfrhdﬂﬁ}b ne, paclitaxel, docetaxel,

g._ E)E eﬁf Bﬁ![ ;gl %{BEE hyl %gslhl‘t ﬁ at is noﬁbegvség?\sot lytters or symbo¥sI 1?3528?0”1%1? aclitaxel,

20N-tert - buy| puiycAaitRhiyidnt fordeatseughl - Boreckeqpite FOANES, is Mtacted éi@@y thed- O-
met hoxycar bonyl - gacl itaxel, C4 nethyl carbonate paclitaxel, epothilone A
epot hi |l one B, 9% ne C, epot hi | ane D,
[ 19] 1R*, 3R*( E) ,[(R)R@]J OSAs ds&dRﬁe;réhamq tdaS4alkyr Bfila]kydeinbrwd rrmyed&o Sclife Hoth 16-
pent anet hyl - 1-4. th az aza-17 oxabicyclo
DSt 1. o) nept RAGEREnestubl A B & b S R BSHPERO A it RE B
[ 1R, 3R*(E), 7Répetifist pubibiX of 20860 &G |For S4DAR (Camaﬂkyﬁ’e(brfuyky)end} tshi azol y1]-1-
nmet hyl et henyl] X 1 2,~-16< pen 7 dloxablcyclo[14
.1.0]- heppédecngeﬁléédgg&%gge & z’32“(1%’ g:?/act}’;%\?ég % ‘%ﬁn]}/y o
i nhi bitors, anwdflﬂtlmaili,é@raemmlée é@i Co akpdl denptegwlkyil hmrs 1 teppdbtphydrﬂlsot oxi n,
et oposi de. VM 2y SOGRILNROALRSIEs GAENIRR <6tk one hOBRE SO ASEenl
i nhibitors, canptothecin, topotecan, procar bazi ne; mtoxantrone;
pl at i num coor deisagplased bycﬂﬁp'h@ﬁé@nlsahgwumsli)@rngbla&vl gioupemcbé‘plbattairwoand
oxal i platin; bi;ptQoh Rty 9\?{8081%@ (}ff?‘il}oHl%g’ n gtroB}WtaH'd isogioHy Dl Bud)i Pe.g

anti hor rmnal t her ageutl [ fur; anti met abol ites such
as purine 2t a@t‘?ﬁiy fsgbytd, ’d’“ty%pecnﬁ’l @@Ja‘rﬁeh‘é] &ﬁléfnﬁfl AEAPEREP; Gb‘h‘thH]ée gl ut ani ne

ant agoni sts, ejme4] DONWa{dbiky il 2Dintechltc@XPmilOde Bt Urdheled ahd @ﬁ%}i@éhﬁi@“ de reductase
i nhibitors; mIOR i nhibitors; and haemat opoi etic_growth ctors

5100931Addi t | oﬁﬁélrrate%ltsbﬁse.hzdra@&wgrqumamétheégﬁaﬁsﬁw&bﬁh%fﬁmen atefSor ubi ci n,

daunor ubi ci n, keSO Daﬁnorgﬁdlmal Eﬁmpn@zsﬂrmntyll indTRle28Wk B8 nott i Ot epa,
cytarabin, i da} rexate, tri xat e, rbazi n I]ﬁlaspar agi nase,
iy it

bi cal ut am de, P fugeome B‘H@'ﬂ%@ﬁ ‘Eo'aeéli‘ jethylnt er f er ons, and
interleukins. p&IKdbanyiRnfhiedrokisf, 2[mz:lmﬂa¢roamqieggﬂnotdprdp§1 aar mal  pr acti ce

bat  ent i th clResRerop RO, b heare By e e R TR O T o) of such
treatment in aitntédanincmdé kugh Bradch@y b stivﬁglmbha\kﬂsaﬁjfmtanﬁmtlc Riefkdca®oh her ei n may

be surgery, radiotherapy or ch herapy. Such eno may cover three
mai n cat egori e§°8F %Hﬁéﬁ%{nﬁ&f@mof&%on atoms § & tf‘*‘é‘ﬁbrgyd% Hfc agents that
wor k by di f f er 8mdrineretolmani sns from t hose 15defi ned herel n before (for

exanpl e, i Bon‘hﬂ%] I nﬂwq Qﬂeﬁocen ornhaelg’r férs%/ IlLo?fin]; ormé (Cq’)ngrooSt atin,

razoxane) ;
(Br) and iodine.
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(i1) cytostatic agents such as antiestrogens (for exanple, tanoxifen,
torem fene, ral oxifene, droloxifene, iodoxifene), progestogens (for

exanpl e, megestrol acetate), aronmatase inhibitors (for exanple,

anastrozol e, letrozole, 20borazole, exenestane), antihornones,

anti pr ogest‘éﬂﬁé%"’“ﬁ?ﬂl androgens (for exanple, flutam d&CTHIRUWPA R,

"~ bi calutam de, cyproterone acetate), LHRH agoni sts and antagonists (for
exanple, gosereline acetat e I euprolide), inhibitors of testosterone 5a-

di hydr oreduct ase éﬁ or exa finasteride), famesyltransferase inhibitors,
anti -invasi on alf@¢fls (ﬁﬁ}o %é(nﬁ! ‘dalopfiexleyyl” @@F%?“@ladﬁg’élmrﬂfﬁubia% #figeuch as

mari mastat and gaiRitint 916§at95 ndr!r{b%f@ﬁﬁéh AR RCOBRUBIEL MGEAbrifigCept or
function) and inhibitors of growth factor function, (Such growth factors

i ncl ude for exalyjleempiechCrspamalkeyyatieinerded & ipgluds (gronkh Ci-&std Cand

hepat ocyte gr oWidlhalkdgy &bupsS Hdhphed BT kil dakby ihélGdeUslR ad hOWMntitel &Ct Or  ant i bodi es,
growth factor receptor antibodies such as AVASTIN(r) (bevaci zumab) and

ERBI TUX(r) (et GRFHaBshowy3 b iTHBORPRETePIRAMGP TG 2 d it Ikoserilaiki t hr eoni ne

ki nase i nhi bi t oftgjoalkf@thb” or thlohal((alldok}) r@fﬂ&s’eﬂ% PhdidaByatroMPds ARl @Rt ast i ¢ drugs
and conbi nations, thereof, as di cal oncol ogy, such as

ant i met abol i t es™{h f ‘“@%Q%T‘E“be'é‘?{t‘:?rf’?ﬂ aé?‘%*s““%‘ﬁ’é‘illth&%'gh Hretinhyt bridge fe
f1 uoropyri m di n@@mplu@mua&ném&i Siope@iafladtbdthyl-BUkAIE: MRd adenosi ne anal ogues,

cytosine arabin cal at ntit antipiofi qQr. exanpl e,
ant hracycl i nes @ﬁ@ﬂ ad d‘ﬁ tryb 5 Wogy& B?fg‘t‘iy?t‘ilc respiuF-u By Cf OCé{%‘H "dar ubi ci n,
m t omyci n- C10 damtehmmymedn,anmtiﬂwawcs -, orplrﬁdmbﬁﬂdﬂfhﬂﬁicyédﬁtot megli¢ bor exanpl e,

5ci spl ati in); t f. t tard,
ol phal an. " chi or SR bt BRSO BB B ERal . Ty rbeRahPRes T

ni t rosour eas, thnmett@ipm;maﬂmmnmutmd; mlsagenadi sr e(rcﬁrmncez:aampleepfs«acmca aI kal oi ds
i ke vincristi NE oY or<%|u i rll)gt, re}/rllorg gsdtt!) Q:eclgr}d i nflob‘d% 9 t axoi ds such
as TAXOL41, (pac fy I'} Taxotere T cet e%’pyan%f o’f)’t ubul e
agents such as @pkopemt)ll@m@o;&n@hxb,g:scl()hexﬁlb@pioh@myl cyllbhhpim,@d@lohtpﬂenﬂe anal ogs,
and el eut hergbi p [ r npl e,

epi podophy! I%t o%flﬁs s’ucg’ lbocég ?klg&n%ﬁlaéy%oa&?dl&ﬁ g" 3'5(8(, C}%mga%rl ne, topotecan,
i rinotecan); cel3.0dyeickononahg, b‘!4Qiblsyc(wdmane)@ﬁrﬁllb@ycwdcave)[ﬂwrmdd)lphf)nyl bi ol ogi cal
response nodi fi ghsnANddRL0iRASRMEaIRER1 18d Rtrsty@Rn AR thYEkeleAkE( A)

(bortezom b). E)oogs glstat edlﬁgta bove, llgJtﬁle Fé?#u 21%% }/ﬁ X%corrpounds of

t he invention aﬂhewmbolvmbéd@dtrmgwe %tlwemluda%tmﬂm@ﬁmf@r@"@Prb@cyelfzf@t s. Such

conpounds of thg 2'Nﬁ@kb&ﬁe?@%f&?&@@a@ﬂ&%léq%@&q Hﬁ&&ﬂésde&ﬁ@d W.de range of
di sease states inclu cancer, psoriasis heumatoid arthritis.

[ 0096] More $Deci¥FioBBPYlyf y°‘9%‘rfdﬂﬁﬁ?ﬂﬁbl§y%‘?he¥yérmfﬂyéé“<tlpﬂan(’IX)W}&Pé‘eusef ul in

the 20treat mentiedf “cubRydet ware&cy@mssedus of RebELRE i Red, ioihtchdedkd ed to) the
followi ng: carcinoma, 1ncluding that of the prostate, pancreatic ductal

adenocar ci noma, PR aR!”. Adridged ring qecursoRhsp gne g5 a1Regcatben atamylit iy 8PH:  t unor s
of the central ﬁiﬁﬂder@&frbdﬁh&fnﬁl meahwusdgsyﬁ& &i¥lor twitdatbdh MEmé) EUis abkdst o,

gl i obl ast omg, ag :@9 %Obl ast oma; and 25- ,at her. t ynors, g@ncl udi.ng nel anoma
and nul tiple nmy$8td YT FBUE S PRI P 8 risyelicitigs When 4riRgHy

regul ati on of cu&idgui a:reslpfsmhmftseécaﬂedi Q)Iﬂthelﬂmgmﬂﬁiléd be plrda&ntbmﬂlebﬁdgeoul d act as
reversible cyto nts theg r?é E \he tr at ment of any

di sease process Pﬁr it qno‘iyéﬁ ]Fyalc 1°6?°(¥F cf“‘é?'%ﬁ'lcon e.g.

30beni gn prost altyﬂrohgrbmttgmb@shmng%ams ¢aztion athens et gy (1t syt ipBenyl,

neur of i br omat Osrllaghthyl, biphenyl and diphenyl groups, each of which may be substituted. Aryl

groups which are bicyclic or tricyclic must include at least one fully aromatic ring but
30 the other fused ring or rings may be aromatic or non-aromatic. When an aryl is

substituted with a further heterocyclic ring, said ring may be attached to the aryl
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pul nonary fibrosis, arthritis, psoriasis, glonerulonephritis, restenosis
follow ng angioplasty or vascul ar surgery, hypertrophic scar formation and
~inflammatory bowel disease. 100981The conpounds of Formula (1)-(X) are
especially useful in treatnment of tunmors having a high incidence of serine
i t hreoni neMAMUW26Rti vity, such as prostate, 5col on, BFHURVHY¥8i d and
pancreatic tunors. Additionally, the conpounds of the invention nay be
useful in treatnment of sarcomas and pediatric sarconas. By the

adm ni stration of a conposition gor a comhi natjon) of .the conpounds of this
i nvention, devdTeHsHacEOYY atep A heterqqtom and se ripsin tHB roptienalltifirtidyed

[ 0099] Conpoundsvitfond@hwaitudstlthehts @YaldiByalRs0 be useful in the treatnent of
10ot her cancerqus di seases (such as acute nyel ogenous | eukem a) that may be
associ ated wit tﬁébé?]gna?-hett?‘gﬁgﬂﬁ@ﬂ orf %{?‘H‘G\ayr/%ylﬂjﬂg?‘%‘f‘? mgarif'ﬂ‘i‘ogugh | ci nases

S U(r:] h as ] DYRKla,“_argmﬁano&mdliﬁsréab&ulf@ﬁge, ‘ia@gamw CarGIONROF], t‘a}rgﬂaerllaayl”,c 0 n]E ain :
ot her therapeut,ic nts.as descfribed abqye an e formul ated, for
exanpl e, by%enp?%k‘?&g@“%orﬁ/ ‘fﬁcr{?OB?‘lla:I a@’g’ﬁe qororl' ﬂgfg;/“yg?ﬁ‘ crleéétodlf’ il uents, as
wel | as phar naoeubititadd andl Doaddd td dn\oegeedfanamingpeh Mt b i ai 0 t he node of

desired adm nistratjon (e. excj pi ent i nder s re tives,
Stabi i zors |t PisplylaPhot Sesbony SEEUBLE T Brp B iR BLERENE L hose vl
known i n the ahtterofrylphaslksibiati cactanylf araikengt oran alkyOdbad] reeaivdiyngl y, t he
present inventi further i.ncludes.c 0sit 1 ons .C rising one or nore
conpounds of F&@gnﬂl a i‘l?e)%%()aﬁ(ﬁw rﬁfefnsﬁ%r f"flﬁ%%%rt |m€§lfefi§h%ﬁéic°é:%r 4ble carrier.
[ 00101] A "lfhagrmepeilitecZ( dayboasomptpadiérebly 2 tor iSenrbor @éray, gnd moshprdiembiyener al | y
accepted in t h%t(%& rgogratom%agﬂgbp{eg ¥0upriout31e%!019<ﬂi cally active agents to
animals, in parti cul ar, mammal s. arnmaceutically acceptable carriers are
formul at ed accdMdling Tl termrialkyenl” wfersfta straighs ondednichegdichdii hydrdserbpur vi ew of
those of or di naf Skl o BrdolSioft prefa e REL sicMBbikflSins, Wi RN brefolaBlyt at i On:
the type and ng{ ke oft t erac.ttlove’tp(r;le ent%hﬁei né: ornﬁ?sét ed-l;?&t rgesgfgj ect to
whi ch t he agenficbearkonsiony. hevinpeswite iwwntripl boedsbe adni ni stered; the intended
route of adei nigghsat i gp«Rify ke SONPRRkD MRl grdub EonsBfzAR §ULAC | ndi cati on
bei ng targeted. Pharmaceut’ically acceptable carriers iInclude both aqueous
and non- aqueou$"® §3RoR glome andat leay opgefarborrscaghoy deyblabpnd fSugiticats anthiss eni -
30sol i d dosage 54095 IRlude U6 it RE BdFRlidn 6ARubshfuled Iy nunber of different
ingredients and additives in addition to the active agent, such additional
i ngredi ents belMg3li ncThrdem eyl rafmin 2 apbenaturubsiye patgiedeyclicasons,
e.g., stabilizajdrevartoh rikd\§se@s, prteraffidhtainligNde s Sings a8l ¢ to 7 WRohs feROWN t O
those of ordinary skil] 1n the art. Descriptions of suitable
phar maceut i%al M) doCEBRRETEPE BFinfesysloprapd eleRubrcyFlpRFaMY ST thei 1
sel ection, arecjchsslyll ycRoMAl dyClofecOl, cycRaskietyl, 2a¥ adanablye Exempie®s such as, for
exanpl e, Rem ngton's Pharmaceutical Sciences, 17th ed. (1985), which is
hoor por at ed. hETETHEy MR SPCH e T EoB R EEF Y SO bpTB o e
phar maceut i cal goopsalesiribédubsveask alkiigubskiwens.i on cont ai ni ng the active
i ngredi ent may in fo sui tabl e, for oral.,use L..exampl.e,. as tabl ets,
troches, Iozenb@Z‘,‘] aq%seltl)sﬁéﬂ%?m’g?eﬁg/ms &gtﬁré)%:l’e()ng;gerafysfé’gr shlegfore‘}?%l&f\ﬂér s or
granul es, eful st ‘tasrocyrdic groop” isnfchdadapmednesiablsrd-, Sy, 164 s 7-orembéreki r s.
Conpositions | nmto &981%' ofr &E:yc%E ?)‘rI 7-,"?—?9-,% ll?-e 12-, 13-, or 14-membered bicyclic

heterocyclic ring which is saturated, partially unsaturated or fully unsaturated or

aromatic, and which consists of carbon atoms and 1, 2, 3 or 4 heteroatoms

independently selected from N, O and S; and including any bicyclic group in which

30 any of the above-defined heterocyclic rings is fused to a benzene ring. The nitrogen
and sulfur heteroatoms may optionally be oxidized (i.e., N—O and S(O),). The

nitrogen atom may be substituted or unsubstituted (i.e., N or NR wherein R is H or
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10 prepared according to any nmethod known to the art for the manufacture of
phar maceutical conpositions and such conpositions nmay contain one or nore
agents selected fromthe group consisting of sweetening agents, flavoring
agents, coloring agents and preserving agents in order to provide
pharnaceutﬂ@QPﬁgmﬁgﬁbant and pal atabl e preparations. 13@ 0598¢8ul at i ons
for oral use may al so be presented as hard gel atin capsul es wherein the
active ingredient is mxed with an inert solid diluent, for exanple,

cal ci um carbonate, cal ci um phosphate or kaolin, or as soft gelatin capsul es
wher ei n t he act $n9ter sybjtisgnteid defingd)mTheleptappey eliciag e1ay bottiaplied tibendept such as
pol yet hyl enegl y&ghp £ bhnyateRialon 02 d4rdh atdrPfha ¥ & sRERMricu@. IThe | 1 qui d _
paraffin, or oljve 0|l._2q%90104 The pharnaceutical conpositions nay be in
the form of st ebstaresysligirioat b‘["@“b%ﬁ!f‘é‘b@%y Resrbatifugndon caheny OF RBIt9ERept abl e

vehi cl es and sodty# i rbdfing BRdpoaf € MIOYLHitrd5 iNAE BterodgcRGRY' S sol ution and
i sotonic sodium chl oride solution. The sterile injectable prggaration may

al so be a steri{REoRaly Beaugtsimized; i nicfornddhat ipythetaia] wimber AARerLOek@sact i ve
i ngredient is dinsieakiérdydidextdas Ditlel (RRARRroafodk aRh314a|aant fold@e @fthey €

251 ngr edi ent .be first dissolved in a mxture of soybean oil and

| eci t hin. Then’g?‘/fs péecg‘fr[?fiiﬂ%tg? W&E“ﬁhef %&Pé&g’] 3msdn the Referaryelednoh Moer ol

m xture and pr om&ss ethdnahd exrmhaterst @lcgemttb@ticn” “HeRebO&ik rikgreori Nj ect abl e
solutions or mgroenul.sions,.may be intraduced.into a. patient's bl ood-stream
by local bol s TREGEITE ROV Bihats bRt B RisteBl ant ageous 30t0

adm ni ster tihe BOINt i Araoplesnif betrecptles inolndd, Butateaiot Bmivddyo, agridirgl,mai ntai n a

constant circul ati.n cor.lcl%gzt0 i on, of Epe%z%ﬂg%ﬁ%g%} t?eg%%z[l{)?yq' In order to

. . azociny!, bénzim Y nzofuranyl .
mai ntai n such a comstant concentration: a continuous i avenous delivery

devi ce nmay be ubentaxzzetinylAenztidazalyp benzofazayichenzictohealylcleenizisoxhdvdylDel t ec

CADD- PLUS(r) . { A L i ceuti cal
conposi tions x%ggse&ﬁ%g{yhg&{zg%%ﬁg% §59§E%Plly [ gg%%%eag%iggfagpoz%ﬂgous or

ol eagenous sus permiagyl, ¢hoamenplt ¢ipnlisdidecahy droghimlind AFAGTEDS 2-dibintinilst r at i on.

SThis suspepsi O&hjag&ﬁugﬁ,ﬁé?{eﬁ%&%ﬁﬁnﬁ‘ﬁ%ﬂ%&gm&f?i '??zof&ﬂ Nmfkloitsl NG those
ly

sui tabl e di spersi’ng or wett ‘agents and suspéndi ng agents which have been
menti oned aboveMm{ap@yloi-imitre! MEMde®Py1%¢W1naklng¢lyL {Kndadily be _

adm ni st ered by;aRYyl TRBASoMkN| AR, BrdnhyllifEn eI i§diR31i%ye iRddbiyeat ed, which
may depend on the need for site- 10specific treatnent or quantity of drug
to be del i ver edScarplinyhisotipglnh sethigtqlopyridiayl gearazolil ispxprolopgidigy f or

skin-rel ated di seRg@sdioapEensY HbRRYE ndph®dhidBAocRhREG GBoIfgr cancerous or
pr e-cancero al t ho her es of deliv are

condi t|ons, h .o . hod { er

cont enpl at ego.s FOPaEAR tzg,'OXPﬁQZOEYgﬁr?o‘{]?fﬁgla%Q’ Ib?es'ﬂ’?fjiawle]dx‘&ir ally, such as
in It hg_ f orm of dxa&lliszlyfli,,o;(zf‘zaTﬂcfin,Q)'iazoﬁfll,@mﬂh&ﬁ; phypiagui@n,sph;mﬁth{idiﬁw,i d fornul ations
i ncl udi ng syrups; t opi C , c N e for sol.uti ons,
suspensi ons, ge‘?@“aB&”og'gﬂt ﬂ’éﬁ%@?fﬁfﬂ?tﬁ%ﬂw&ﬂs‘woxﬁgﬁg}? noxgdPent eral Iy, such
as by subcut anegilazinylf pigereingl piperididyt, pipstidunyiad-pperidonylr isdrenyhal i nj ection or
i nfusi on technlpeur1 §ngf Sjm%’yl Bgr%nﬁé)(}%,%%ilnﬁnéygzgﬁi%ﬁlpgﬁg(ggyylo§y6%8@£aq. sol utions
or suspensions)f nasafly-’s a 7 1y, such as in
t2 ge for m of 28 cryedanngl, pyidobraeeit, pyridirhidbdole, @midbthiasalei, pyr_tdh@l,fpmimiadmf/l,_

suppositories: of . .|| . uni [ at i.ons. cont ai ni ng
non-t oxi c, pharp Hglgdd%yil’%gﬁ@gg Li(%)céérﬁ(%;dgll%gez\gy irliolyﬁég’ylgafly ldcﬁliuﬁtza%ingenay be
adni ni st ered. Theobuipstawislirayl, deoadingnquiuelidayliterabydrgmmmgdui t abl e f or
i mredi ate rel eggy h?cfroi @B%ﬂﬁﬁﬂ tJtShﬁqu%a ganleeWa?otl o2 ,?,@ﬁﬁaﬁa[zingff‘iﬁ,@ded

rel ease may be achieve n’suit rmaceut’i cal’conposi trons or,
particul arly i rhia¢iecobyhd@.‘othiaginzobndes-middaadd, 1.1 -thadpgelpl thipathregyich as

subcut aneo U%o i %@Nl,%hi@ﬂyl,%éﬂ%ﬁﬂia%o]% Hlpe%ooxazolyl, thienoimidazolyl, thiophenyl,

tr'iazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.
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[ 00108] Exenplary conpositions for topical admnistration include a topical
carrier such as Pl astibase (mneral oil gelled with pol yethylene). [00109]
Exenpl ary conpositions for oral admnistration include suspensions which
may contain, for exanple, mcrocrystalline cellulose for inparting bulk,
al gi ni ¢ 30%AWIYK2E8di um al ginate as a suspendi ng agenf’,CT’Hgg’H%/?sé"@ | ul ose as
a viscosity enhancer, and sweeteners or flavoring agents such as those
known in the art; and i medi ate rel ease tablets which may contain, for
exanple, mcrocrystalline cellulose, dicalciumphosphate, starch
magnesi um st ear'atedncaiad He fusgtringsad spigcomPYpferniaiRie fPEsTeEple herbayes |
extenders, disippbRgypats, diluents and |ubricants such as those known in
the art. The inventive coqgounds nag al so be orally delivered b% subl i ngual
f

and/ or buccal dWPhi sPrelrpdr to &0-Frembeagsd heterrsydesdncludg iyt we BAYMites ©f ¢ eeze-
Sdried tabl et s pyfx@nali@ay, (BewRSiblyOpGaABY, pyaghydepdrasit gipssmlyyi ng di | uent's

such as mannitol, lactose, sucrose, and/or. cyclodext [_‘I ns. Also included in
such formul at | SAE2l) BdasplidinyInBRold, rEazolb isghEolék BP IRy OgelK. as
cel | ul oses ( AVi&kiidzdlyoxapsding!t, Ryrhigre fghnyt tlisdidzME Ihiadabolgxbiapdant to ai d

To by col | ut 0SBk PRI SE LD LA BOR PRy By o PSEE) i or

mal ei ¢ anhydr i denzeapoly velizofrazdlyl, befsiximl), beioghzalgk otisdolyd, cont r ol rel ease

such as pol yacrylic co [ . 9. ,. Carbopol .934). Lubricants, glidants,
flavors, colori’ 'ﬁo’éaéglwggL%“’%élg‘b%"?lﬁ‘g@%m%fagﬁ'og]ca)'bﬂ%m%oz'agd for ease of
f abri cat i onl0andctalg@roiso@fioliyl, Exahyidoaoquirobmgh.astrahy dvomiobryl,nasal aer osol or

i nhal ati on adm.n| j [ . k i.ch . i for
exampi e, benzy oy BRIl AEhREHE S AL R H PRSI B,
pronoters to enkanlopyralngbimitizolepaiidlybrndpyoeepyrabiyli ty, and/or ot her

sol ubl |1 2i ng Ol SPeRlAt: A96RRnBUE AR NES Rt ARk BoiifcRl - 1001111
Exenpl ary conpositi-ons for parenteral adm nistration !nc?u e I nfectable
sol utions or suspbndifonsylukirnh praglylcemzalyh pymanyleiemsingl, pigeridingb| e
non-toxic, B0pahalRi %id)(zoagi%}g]roi'h@%l?te@dzbl%RBy?azSIM, SOIUARYS oxaSHGIN as

manni tol, 1,3-butanediol, w n%gr S solution, an isotonic sodium
chloride sol ut iogiazeyl. eapedidinglyfetraltydeolupny p driadiazigy o hiadiseqlylngiagelyl. suspendi ng
agents, i ncl udi@in§ly HaGd-ol1, RPncIAed He T Bfd H@ Spircddehpbiilil donAfirdS .

i ncluding oleic acid. {001 2] Exenplary conpositions for rectal

adni ni strat i on rFEARRe he @bRYS SFtE168%CEES 25whi ch may contain, for exanpl e,

sui t abl e non-i fgo78jat i BEARX EhdiafIHlsS inchidedindfe deNRifeh dThktREycleS WHrlagdd C
gl yceride esters or polyethyl ene ?OI ycols, which are solid at ordinary

t enper at ur €8 b PICYSSHGN AGET BPredfossfig & PnNt i) Frictvgmorsadisceyf cpoy | ease
the drug. [ 00123}itrd¥ee Brofs CRBRATHHIAGGRNe H@t drOndtllisted V@A IchrBoh dtdm,

adm nistered into hunman sub#'t ect, normal |y be :

the daily dosage, wil |
det ermi ned by HECHCBEOPSPABTSERRIPES BT AR ‘??1‘0%8“%?&68‘“5%"& ally varying
accordi ng to tkmupgkis nerd diat 3 briigXaland comgponmencofclit fieg infodi ticydlial pati ent,

as well as the severity.of the tient's s . Exenpl.ary dosage anounts
for s mammal | mEDET RIS e o0t R 5 e K R S50 IS0 gy kg. 1. 50
ng/ kg; 5-230 ngh kg bridge0- 1000 ng/ kg of body wei ght of active conpound per
day, which may adni.ni.st er L Ns.a.singl e . roi0. form of

i ndi vi dual di vi‘@Z%' dolism Sgtgroaa?‘ fr?f%rﬁq%%“?sé‘g“%%teaf‘%é%“%%r Eﬁéﬂ}’%a{gi Swill be
under st ood t habr ¢-membgaicidnocyctiogreutdsed e 1 amembaraidurynicyeraips,dodaigeo f or any
particul ar subject i M V.ag ; of
factors, incl uéi?%lgemgﬁédtglgﬁfc?lgg{oﬁg“fh%tﬂﬁ%wsaﬁk??? ?egﬂgéolré%ouogsgﬁ%q 'g%d, t he

met abol i ¢ st abildastiope efitlat rings gaith heydrozigrn-containifig tikgireferablp baving;, 1, Rhve3speci es,

age, body wgi giiterogd AEK, 206 HeBk 1 hedk Dy RGitainfh e mode and
time of ad\r@n'%ni strat ?Igsﬁ{e%tg?g%@%xc?efi o%, ds)utg c%trrbﬁzgﬁugn, tf’lﬂ"rlllhgseveri ty
of the parti cukbsteregprican eontainPpesrdye exyesudyjselfur gtoms and/grdepmmasato fowc| ude
ani mal s, nost  3foRnetRisPRiviie MRS B nRRECl RS HERs A%adi iR RASfoudnd donestic
ani mal s such as 8095,. cats, horses, and the Iike. Thus, when the term
"patient” is used herein, this termis ijgtended to include all subjects,
nost preferably mammal i an species, that“are affected by nedi ati on of
protein kinase enzyne | evels.



[00114] If fornulated as a fixed dose, a conbination product can, for
exanpl e, 15utilize a dosage of the conpound of Fornmulae (1)-(X) within the
dosage range descri bed above and the dosage of another anti-cancer
agent/treatnment within the approved dosage range for such known anti-cancer
agent / t r eat WEAPLV/04269% conbi nati on product is inappropr iRGTAIS20ME5¥6pounds
of Fornmulae (1)-(X) and the other anti-cancer agent/treatnent can, for
exanpl e, be admi nistered sinultaneously or sequentially. If 20adni nistered
sequentially, the present invention is not limted to any particular
sequence of adnlesiagd pagh ripmhas Pdeaseoa spben atene niikserpatyl gofupsesn beibulstitited - (X) can
be admi ni St er edoqhnbib@fud. 18 nfidgor Aonthb ey AHHAl S cliBRa ple. NI KNOWN

anti-cancer agent or treatnent. Assay
[00115] The eff@Bth@w&@Hdﬁawwp@@mnmf defiedp (T aivogingpéslfubn as

I nhi bitors of pﬁe@etr&std?nslw%é alhPlk J;ﬁnzreéaql ngﬁts%é} DohaARIAGEeANOWN L0
those skilled in the art or exanple, in'vitro protei n Kinase assays may
be conduct edSwi ¥PMEMAAREQuEHY bhEHeieRtizsdh 30pr ot ein | ci nase and an appropri at e

synthetic subst E»@m tq{éijéi‘%%}oﬂ& Wi drdbiEyR1id S fcyRed ek tnylu@efatielaﬁ ofOMmpounds.
Assays for inhibition of he i nstant. conpounds were perfornmed in

384-wel | pl at esfu\lA)/ﬁrﬁm?%car&ng.baﬁh?ﬁ%r&rbé%rlfwdﬁﬁazsw%e 19MetiG OrHPRsRrompficnt i de
substrate ( RRRAQQS‘HQBEADE)i gﬂb@;) may l%‘aaé)cjl}d%TEn}(aLQila[b%'rﬁtroa&n #2drbdd itmmq} or
51.11?4 (CK2A2) é %, 100 MM NaCl, 10 mM Cl2, .25 mv
dithiothreitol " .T,he 16"‘ i%%nra FOPRE SFFBT GO eiEDTAY SYPsIBucRiY

| nvi trogen) 10r @ERA2 (ﬁeﬂﬁlhwldﬂ)%b@t:& lBteﬁia@@@ﬂ@@éstg:Yl)de pyRedf gyeioll, Xt ur es were

5i ncubated at 30 C 1 ho an react | S were C red by
bi ndi ng to phos%‘&?@z‘ly dﬂ"&%zé’ ‘ﬁofaéPlygﬂ’é?{;@? H’f"ﬂl%‘ﬂﬂo‘?%‘ﬂ‘i“%w

radi oactive phosiphgat mlenm@aalhﬂym@pﬁdyd@y&kibﬂt;fyalhm]w@yd@tzﬁmmriaﬁdylby liquid
scintillation (&ﬁnﬁ k? The potency of conpounds in inhibiting CK2 is
expressed as | ined as the concentrations of compounds required to
inhibit the enzipn’i c Excmpletytbicyddie hﬁtﬁ%ryllg}blqn@inl:&hc eyl ednrdohiszotyy, acti vity of
t he i nstant ,gconpounds al so hol oenzynme

ki nase assayg ZO%IOXO]gP Men\%\/%xra%aolqeoe Zé)?ﬁeé] qum%- ﬁ') rg?m%pg?fmlmly pl ates. The
final assay voltﬁm@ydvawuiwnle is@uaplanyé derfzinodazd B, bérzopydayt bawnsadhylenzyne and
substrates (flugi8ssei E@?, bS8 ndT o RREODP %};‘ o TP) and test
conpounds in assay 8‘:‘?& Q OHEFQE’ a‘gH 7/ 4§ gfﬁﬂ) 100 M NaC1,
0. 015% Bri j 35 agwihogalpgl, imez0ipT pyrratenyridd tOpmdywd@ydrﬂlﬁQm@tyéémbW fikee

conbi nati on of - & er iglhya SRy aR5R @t itng BEDENYE W th
substrates and [?es? conpo%ll?lrg Y Ece rg)g tl gﬁéwas F%(E%%g‘?led at ?ﬁom

t enper at ur e29 or Pheernrdllifyé ecridinyl phenanthrdieyd xeythenyindghedbe.gl of 35 mM EDTA to
each sanpl e. Th@oﬂ#ac"”ﬂh@&rrm n&éﬂ&aeonyw&aﬁmhmz&@gansﬁlﬂaﬁammog&f LABCHI Pt 3000
(Cal i per, Hopkinton, ﬁ) el ect rophoretic 'separation t he fl uorescent
substrate and phqwhomr Ffé‘iﬂ‘ o heseimpdlhe e spbstifuied nmepas tatgae er BYF cul at ed by

conpari son to N dRBEYABNCGORDRE WiaGbh- Qflﬁoﬁe@@ro&@@p&zld@&lihmnﬁohﬂﬂ and
vehicle-only reactions for 0%inhibition, The final caoncentration of

reagents in t he'dSRoeHrpnaRained apd thabtke shhptiytion repules i pA Yl FEIRROPRSDOOED- NH2, 50
PM CK2 a/ 13240l Debaiyues: is Ril(:.4., 665, BBy dFépens dnidd atodD&0 RGREJAr &etoon of
reagentsintheCKZa/lSassa was 10 MATP, 1.5 jiMFL-

RRRADDSDDDDD- NHP SIS pifne4eses P‘1§°W6tr° %?Vhew*‘%{‘rfd‘mﬁ SEHEe. Dose response
curves were genarmatyedc brhedRicio) iN&id th@e ﬁmmaaiwaﬁaﬁfbohﬁqwupedal nh| b| ting

50% of ki nase a \; S
o et hyl S o, bt bl s ateees SRR SRy ERhE oS E b e Pt 8ne | Gso
val ues were 30d\elrhmaceﬁthbymg1dhng doubla borde, gk @s:d hersin panadoyBlie $ondSthaedre

Proliferati k(1) lfn rme I ttlwggn two ac"f‘Xcent ring atoms (e.g., C=C, C=N, or N=N).

[0086] When any variable occurs more than one time in any constituent or

formula for a compound, its definition at each occurrence is independent of its
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WO 2010/ 042699PCT/ US2009/ 059968 [ 00117] Conpounds were eval uated for their
ability to inhibit cell proliferation, using an assay that neasures

m tochondrial netabolic activity, that is directly correlated with cell
nunbers. Cells were plated at 2000 cells/well in 96-well Rﬂates and were
cul tured f &0 P22 RPM - 1640 suppl enented with 2% f ePSI/USENY %8 er um
S5before test conpounds were added. Conpounds were diluted in culture nmedi um
such that the final concentration of dinmethyl sulfoxide never exceeded 1%
Fol |l owi ng the additi on of conpounds, the cells were cultured for an

addi tional 72 KelaEabeveR) qthey PeeHiTence-JFhika for gempienit A 8EPUBYF SHRMSIAPE ng t he
conversion of Zosfufed HithO1IRL] thét B#Qkoug may bptiodalBidisiaiiel wWath i @ahiesim br om de
(MIT) dye using the Cel | Titer96 kit (Pronega) 10or q¥ neas%rlng }he
conversi on of [F3E{o4Psnd)Reptepah OPFHTERSS is sslectqq ingepengently ffom the definition o

car boxynet hoxy maeAKd, JcoRbigiosiidfsRhanslindvirableaopdruiibVES) ifdye usi ng t he
CELLTI TER 96(r) eous r.o a) . [00118] The foll ow ng conpounds
wer e found 'So ﬁ%’é@hjﬁt‘r‘?g“le%gdn ggbgec‘)roimé’galdf"n Tabl e 151 when neasured in the
assays descri bed above. TABLE 1 Exanple No. CK2Al (CK2a/[3) (1C50, NV
CK2A2 (CK2a713) (1C50, PIM HCT116 (IE@BHT§IAA 1 0.0060 0.0075 0.030 31

0. 1429 0. 0257 0.460
[0087] The compounds of the invention may be used to modulate kinase

activities. Types of kinases include, but are not limited to, AAK1, ABL, ACK,

10 ACTR2, ACTR2B, ADCK3, ADCK4, AKTI1, AKT2, AKT3, ALK, ALK, ALK2,
ALK4, AMPKA1, AMPKA2, ARG, AURA, AURB, AURC, AXL, BCR-ABL,
BIKE, BLK, BMPRI1A, BMX, BRAF, BRSK2, BRK, BTK, CAMKI1A, CAMK?2A,
CAMK2B, CAMKI1D, CAMK2D, CAMK1G, CAMK2G, CAMKK 1, CAMKK?2,
CDK1, CDK2, CDKS35, CHK?2, CK1A2, CK1D, CKIE, CK1Gl1, CK1G2, CK2A1,

15 CK2A2,CLKl, CLK2, CLK3, CLK4, CSK, DAPK2, DAPK3, DCAMKL3, DDR2,
DMPK1, DRAKI1, DRAK2, DYRKI1, DYRK?2, EGFR, EPHA1, EPHA2, EPHA3,
EPHA4, EPHAS, EPHAG6, EPHA7, EPHAR, EPHBI, EPHB2, EPHB3, EPHB4,
ERK1, ERK2, FAK, FER, FES, FGFR1, FGFR2, FGFR3, FGFR4, FGR, FLT]1,
FLT3, FLT4, FMS, FRK, FYN, FUSED, GAK, GCN2, GPRK4, GPRKS5, GPRKS6,

20 GSK3A, GSK3B, HCK, HPK1, HER2/ERBB2, HER4/ERBB4, HH498, IGFIR,
IKKa, IKKB, INSR, IRR, IRAK4, ITK, JAK1, JAK2, JAK3, JNK1, INK2, JNK3,
KDR, KHS1, KHS2, KIT, LCK, LIMKI1, LIMK2, LKB!, LOK, LTK, LYN,
MAP3K4, MAP3KS5, MAPK1, MAPKAP-K2, MARK1, MARK?2, MARK4, MEK 1,
MER, MET, MKK4, MKK6, MLK3, MNK2, MPSK1, MRCKA, MSK1, MSK?2,

25  MSTI1, MST2, MST3,YMST4, MUSK, MYTI1, NDR2, NEK2, NEK6, NEK7, NEK9,
NLK, P38A, P38B, P38G, PAK1, PAK2, PAK3, PAK4, PAKS, PAK6, PCTAIRE],
PDGFRA, PDGFRB, PDK1, PHKG1, PHKG2, PIM1, PIM2, PKA, PKACA,
PKACB, PKCA, PKCD, PKCH, PKCI, PKCT, PKCZ, PKD2, PKG1, PKG2, PKN2,
PLKI1, PLK3, PLK4, PRKX, PYK2, QIK, RAF1, RET, RIPK2, ROCK-I, ROCK-II,

30 RON, ROS, RSK1, RSK2, RSK4, SAPK2a, SAPK2b, SAPK3, SAPK4, SGK, SIK,
SLK, SKMLCK, SRC, SRPK1, STK33, SYK, TESK1, TGFBRI1, TIE2, TLKI,
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37 0.0110 0.0045 0.163 44 1.3110 0.0351 >1.00 46 0.0043 0.0024 0.150 47
0.0074 0.0052 0.041 48 0.4167 0.1058 0.460 56 0.1548 0.0359 0.482 57 0.3097
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TLK2, TNKI1, TRKA, TRKB, TRKC, TTK, TXK, TYK2, TYRO3, ULK3, WNK3,
YANK?2, YANK3, YES, YSK1, ZAP70, ZC1/HGK, ZC2/TNIK, and mutants thereof.
[0088] Applicants have discovered that compounds of Formulae (T)-(X) have
particular utility in treating proliferative conditions associated with the modulation of
5  kinase activity, and particularly the inhibition of serine/threonine kinase activities.

The compounds of the present invention can be used to treat proliferative disorders
associated with abnormal kinase activity. As used herein, the terms “treating” and
“treatment” encompass either or both responsive and prophylaxis measures, e.g.,
measures designed to inhibit or delay the onset of the disease or disorder, achieve a

10  full or partial reduction of the symptoms or disease state, and/or to alleviate,
ameliorate, lessen, or cure the disease or disorder and/or its symptoms.
[0089] Accordingly, one aspect of the invention is the use of a compound of the
Formulae (I)-(X), or a pharmaceutically acceptable salt thercof in the manufacture of
a medicament for use in the production of an antiproliferative effect in a warm-

15  blooded animal such as a human being.
[0090] According to a further feature of the invention there is provided a method
for producing an antiproliferative effect in a warm-blooded animal, such as a human
being, in need of such treatment which comprises administering to said animal an
effective amount of a compound of Formulae (I)-(X) or a pharmaceutically acceptable

20  salt thereof as defined herein before.
[0091] The anti-proliferative treatment defined herein before may be applied as a
sole therapy or may involve, in addition to a compound of the invention, one or more
other substances and/or treatments. Such treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of

25  the treatment. The compounds of this invention may also be useful in combination
with known anti-cancer and cytotoxic agents and treatments, including radiation. -
Compounds of Formulae (T)-(X) may be used sequentially with known anticancer or
cytotoxic agents and treatment, including radiation when a combination formulation
is inappropriate.

30  [0092] The term “anti-cancer” agent includes any known agent that is useful for
the treatment of cancer including the following: 17a-ethinylestradiol,

diethylstilbestrol, testosterone, prednisone, fluoxymesterone, dromostanolone
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0.0582 0.521 58 0.0122 0.0022 0.098 64 0.0120 0.0010 0.048 66 6.0640 0.7784
>2.50 [00119] Conpounds of the present invention exhibit enhanced CK2
inhibitory activity over the conpounds disclosed in U S. Publication.No.

2008/ 0045536 aring the data in Table 1 and Table 2, conmpounds of the
I nvention ﬁ”’&@ﬁ(’@%’?g. , 5 conpounds of Forrmula (I) (i nEFHHFW Sl ae

(rry, (rn), (IVvy, (M, (M, (M), (MI11), (I1X), and (X)), are surprisingly
advant ageous for their CK2 enzyme inhibition activity and/ or other
drugability properties.  TABLE 2 METHODS OF PREPARATI ON [ 00120] The
conpounds of t HBDPBPQ%??{M%C}?{}%H{eg%HOIﬁﬁgﬁt%gle‘ﬁ)"gﬁg?l%Oﬂsyn 1#89Eesifeh 5 as
those il ustr afpednisdlode/weiathehdlens] dhbr@E4HRIRS hydtsdywiepdstront,enper at ur es,

pressures, and other reaction conditions may readily be selected by one of
or di nary ki |1 2PHOBHEEe, cSRmishng AR B GroRREe e B L e Y™ | abl e or
readi |y prepar ederiyeneFOINDEX®E]inkadym&Xioploteimsdiligbittd; VEGhesmisshwees are

n the art ey AeE VRoaiRase oy 8S LR en e S B deh RarliA Hon ff or ent
et hods may be SE66ade Matalanibi BAY &3R04, SEH1 248, AMB17632 andATRP-T05SHER y, t he
order to g ve tRUESZ R b IR EFR  R B E REG n e
i ncor por at ed hénhdiitars includefg ee ftindte enlmintbhABK-EGT, EMEX79000, [10012d] | n general ,
the time taken cstﬁ)xir?lmlggtilﬁli%o;s,es%gﬁ &s%-ﬂ%@&?gﬁfﬁﬁéﬁ,l alnd 9&([1895{%29 Her
10 inhibitors, such as canertinib, EKB-569, CI-1033, AEE-788, XL-647, mAb 2C4, and
GW-572016; Src inhibitors, e.g., GLEEVEC® and dasatinib; CASODEX®
(bicaiutamide, Astra Zeneca), Tamoxifen; MEK—i kinase inhibitors, MAPK kinase
inhibitors, PI3 kinase inhibitors; PDGF inhibitors, such as imatinib; anti-angiogenic
and antivascular agents which, by interrupting blood flow to solid tumors, render
15  cancer cells quiescent by depriving them of nutrition; castration, which renders
androgen dependent carcinomas non-proliferative; inhibitors of non-receptor and
receptor tyrosine kinases; inhibitors of integrin signaling; tubulin acting agents such
as vinblastine, vincristine, vinorelbine, vinflunine, paclitaxel, docetaxel, 7-O-
methylthiomethylpaclitaxel, 4-desacetyl-4-methylcarbonatepaclitaxel, 3'-tert-butyl-3'-
20  N-tert-butyloxycarbonyl-4-deacetyl-3'-dephenyl-3'-N-debenzoyl-4-O-
methoxycarbonyl-paclitaxel, C-4 methyl carbonate paclitaxel, epothilone A,
epothilone B, epothilone C, epothilone D, [1S-
[IR*3R*(E),7R*,10S*,11R*,12R* 165*]]-7-11-dihydroxy-8,8,10,12,16-
pentamethyl-3-[ 1-methyl-2-(2-methyl-4-thiazolyl)ethenyl]-4-aza-17 oxabicyclo
25  [14.1.0]heptadecane-5,9-dione (ixabepilone), [1S-
[1R*3R*(E),7R*,10S*,11R*,12R*,16S*]]-3-[2-[2-(aminomethyl)-4-thiazolyl]-1-
methylethenyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4-17-dioxabicyclo[ 14.1.0]-
heptadecane-5,9-dione, and derivatives thereof; other CDK inhibitors,
antiproliferative cell cycle inhibitors, epidophyllotoxin, etoposide, VM-26;
30 antineoplastic enzymes, e.g., topoisomerase I inhibitors, camptothecin, topotecan,
SN-38; procarbazine; mitoxantrone; platinum coordination complexes such as

cisplatin, carboplatin and oxaliplatin; biological response modifiers; growth
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by the person performng the procedure, preferably with the aid of

i nformati on obtai ned by nonitoring the reaction by nmethods such as HPLC or
TLC. A reaction does not have to go to conpletion to be useful to this
invention. The methods for the 5preparation of various heterocycles used to
this i nventVOR AR found in standard organic refer erf&dBBYREI
exanple, Katritzky, A R et al., eds., Conprehensive Heterocyclic

Chem stry, The Structure, Reactions, Synthesis and Uses, of Heterocyclic
Conpounds, First Edition, Perganmon Press, New York é|1984)’ and Katritzlcy,
A R et al., edihibitassptioreee] theranaeticagsny; dqupqyot dsgp S ptimgtabolfeRuch ew of 10

the Literature J9384nc@%aonisti\@.gSbhMeuefifo anﬁlgaﬁéréag@ rinoYdMdigind s and Uses, of
Het er ocycl i ¢ Conpounds, Perganon Press, New York (1996). 1001221 Unl ess

ot herwi se speci Mtaggnise K- VL G\lsI Sudetorogeyring); sborugleotids fduciias are defi ned

in the same MaNRELIGS, TR HALAH;And habm&OpRQMRELWAH fabth®, | Nnvention. vii |
step 4 Step l}08?5}{]00123 The first step_in Schenme 1 is acconplished by

treating an app i atdditioa]sgietorig pesits dughdr.sudorbpsphpmide, doxorgdian, | ower al kyl |
Hal 1- Hal5 = O, ¢BherubicinMitodidttor, fOIp KN CheRSh@Ky1 &El)amw,cthioﬁgall, etkiinf ormate in

the presence of a base such as sodiumethoxide in a suitable solvent such
as ethanol to aflfEratcd RSy IacHRZRS LifjpPasRgfase, biggjgpmige. deuprolide,

[ 00124] Hal ogenapyridobenoimiokdietivkil g, intdlgbist andederpykihdazi ne- 3-ami ne (iv) such
as 6- chl oropyr| ine-3-amne using a reagent such.as brom ne i.n an
appropriate sol U’gﬁ‘ﬁ sﬁ&ﬁ‘ej{é}d@? H‘ﬁ&lifﬁlg%oloﬁ%tt%dﬁBPSB‘iaﬁt%ﬁe&Oe‘?e68 RHAY of
Formul a v. 16St efifferent GPh2&tredthentteaet ésonpaikntaampentad In medicahtittologyat

el evated tenperature, for e | e above, .80 in.an appropriate sol vent
Such as. et hanol e pusopgonef S AAMGHR dodfion pE uPRaERRs Bl V1
(Hal 4 = Hal | or ddfiatBperdihasy beayrghe, radietlerapy o vizsedurpy. Stlkegemaihtdput
separation. St eﬁ)la4C&Qr3%2§llai;ll'rc]§eo%césdof ae;aaé iggdenpydrol ysis of viivii using,
for exanpl e, aqueous 1T ST Vent Cheh & et hanol at el evat ed

t enper at ure af f or ds (9 onpotimg$ogedic #entathetawark by diffSeepneBhdnBHI BT those

Al ternati velyy, Y Ry . he.. - W .ahal oal dehyde
at el evat ed1 err%ee(a u?%?be?%? ngxf(eglrﬂrhﬂﬁ & hg%lg@é I%Sblég%?%%grﬁx\%‘?grf%g}@gte sol vent
such as et hanol angipstafif, sazokaponpounds of Fornula x. Step 6

(i1) cytostatic agents such as antiestrogens (for example, tamoxifen,
toremifene, raloxifene, droloxifene, iodoxifene), progestogens (for example,
megestrol acetate), aromatase inhibitors (for example, anastrozole, letrozole,

20  borazole, exemestane), antihormones, antiprogestogens, antiandrogens (for example,
flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and
antagonists (for example, gosereline acetate, leuprolide), inhibitors of testosterone Sa-
dihydroreductase (for example, finasteride), farnesyltransferase inhibitors, anti-
invasion agents (for example, metalloproteinase inhibitors such as marimastat and

25  inhibitors of urokinase plasminogen activator receptor function) and inhibitors of
growth factor function, (such growth factors include for example, EGF, FGF, platelet
derived growth factor and hepatocyte growth factor, such inhibitors include growth
factor antibodies, growth factor receptor antibodies such as AVASTIN®
(bevacizumab) and ERBITUX® (cetuximab); tyrosine kinase inhibitors and

30  serine/threonine kinase inhibitors); and

(iii)  antiproliferative/antineoplastic drugs and combinations thereof, as '

used in medical oncology, such as antimetabolites (for example, antifolates such as
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[00128] Treatnent of conpounds with general Fornula x with a base such as
l'ithiumdiisopropylamde in an aprotic solvent, such as tetrahydrofuran,
fol |l oned by quenchi ng with carbon di oxide may al so afford conpounds of
gener al Step 1 5[00129] Further nodifications

Schene 2
may be rradw(?g%mggg%g to Schene 2. Activation of the cﬁ?yg%’?w@’éﬁl d of

conpound viii through, for exanple, formation of the acid chloride with
thionyl chloride in a suitable solvent such as dichl oronet hane affords
conmpounds of Fornula xi, 10Step. 2 0013 Reaction of xi with amonia or a
sui tabl e equi vé‘}egﬁ'tre"latﬁ fpogagy R}‘B‘ﬁ{“ess%'ﬁmasés uprougactl pyyngAnd adenqsie a1 f or ds ani des
of Formul a xii anaNgue dfy&?dsln‘é&ﬂaymoﬁdeﬁﬁﬁer&alaﬁmgalytmhﬁouaﬁxﬁibmbd (Sdreghniple, @ Singl e
step through use, of

cou n agent such as in the presence
of amoni a or §mgr€l?ytcglbels é“cg ?‘88‘]"5’13@ ?%“%W%ﬁ”ﬁ%@?lf‘&?%‘d% GBnt such as 15
DVF. Step 3 [(ﬂﬁtﬂ:ﬁ&dm-b&ﬂhyﬁhoatybmnnﬂframmqﬂmd&naénvEmremtbxaexxmple may be

i shed th h . b bl e, dehydr at t h
POCS | - an apBPOni SRR, Bihied efoR s ARt Bt B sPF GPEREBpounds of
Formula xiii. Bhlsﬂampm&l tflﬁlﬂﬂlﬁlﬁ]cyalbmtpﬁmntde dfosmidpaiitidouteds) thisdepd) an am ne
RARSN h

( H) suc g‘rﬁr\lr\lg ic a%egg &fh g&%@ﬁ”z\){rlcl &%ﬁ 19:9 lrllg()angflncf:jl H‘ nnevm%l;ebbm

N- (4- met hoxybenz @ such as
di i sopropyl et hyinhlmtmealmirwrébldmcomld @K@ld:’(ﬁucloaschPé(erﬁ @aclagxeiptTiagotgel vent such as

e

Formul a xv may hr ou _ acenen with a
sui tabl e arﬁ)nedmodeﬂﬂ@h@ﬂ?@elog%wﬁ@ieathmbm aﬂmgsemwmeraabmibﬁomlﬂbrc in an

appropri ate sokyene Womn&wm seéhtagre%%g yﬁnﬁten*pBﬁ@et MRALiRf Tvx with a

15pal | adi um cat al yst, ‘such”as resence of a ligand, such
as 4,5- bis(di pmetﬁgﬂpylpmwpm Wéi)cy@e ghﬁlt%(fwaMG H@myvdoéﬁhtqmi@ggal(ajan Y.
et al. , Chem @éﬁonse]m@dlf?ers‘lazlé pfbdsdmeQfkibitors sﬂ&ﬁs&’E‘i@%@E&%&}sz&ﬁlbfes' um

carbonate, and an additive, such as copper i odi de, may be used with an
appropriately substituted anine with a sui tabl e solvent such as NWP to

afford conpeungmesf g&mtai abbRY mekammawnz%ﬁ@mag o\ idvenfidre@d grENt  Of i VX
with a palladiumcataly such as allyl palladium(Il) chloride dinmer, in

the presence offeest fobﬁﬁlﬂ am’g[?(]:‘FF‘""é’é(e gffectse Pychisampoppds. ofdherigrentionre

di phenyl cycl opepsttd 1o BosdRil ke Widtidahidd of dieas@tatél includ@\eancly plofiasisCaddal . |
350: 652 (2008) 2_]1 andda 1Prase such as sodi umt-butoxide, nay be used with an
appropri atel y 'eumatoid arthritis

[6096] More specifically, the compounds of Formulae (I)«(X) are useful in the

20  treatment of a variety of cancers, including (but not limited to) the following:
— carcinoma, including that of the prostate, pancreatic ductal adenocarcinoma,
breast, colon, lung, ovary, pancreas, and thyroid;
— tumors of the central and peripheral nervous system, including
neuroblastoma, glioblastoma, and medulloblastoma; and

25 — other tumors, including melanoma and multiple myeloma.

[0097] Due to the key role of kinases in the regulation of cellular proliferation in

general, inhibitors could act as reversible cytostatic agents which may be useful in the

treatment of any disease process which features abnormal cellular proliferation, e.g.,
30 benign prostate hyperplasia, familial adenomatosis polyposis, neurofibromatosis,

pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis following
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substituted am ne with a suitable solvent such as toluene to afford
conpounds of 25 general Fornmula xv. Step 6 [00134] In cases where R5 is an
am ne protecting group, such as p-nethoxybenzyl, renoval of the protecting

group can be effected through known net hods. For 30exar;p| e, treatment with
£rifluor oackPPUYAROY with or without an appropriate solR¢&HS200PR08,s

di chl oronet hane in the presence of a cation trap such as triethylsilane

af fords conpounds of Forrnula xvi. 5Step 1 [00135] Alternatively, conpounds
of Formula xv may. be prepared according to Schene 3. Treatnent of conpounds
of Formul a i vx WEloRlashoRicHiar i“F@SNIﬂ%peﬁ‘i"p'@? @@‘éﬁog’éflt‘f”éi‘ﬁﬁié?w&y, bavst exanpl e
above 100 C, i ngiaaseappropri ate sol vent such as DM or DVA may afford
conpounds of Fornula 'M. Alternatively, treatnment of 10ivx with a

pal | adi um cat al M998l sJéﬁC%OM@BWB‘?@W%GSBW&%H%&ﬂmtreatn}er nd, such as
4|, 5- bicrs1(di pgeanmEﬂ@Q?przg'?dgﬁétggci%;g%ﬁérﬁyVt}(lg&iilkbgﬁﬁse(%ﬁﬂtyﬁh@ﬁ)s fréssds i, Y. et
al ., em r. J., 7. - ,_an .base, such as cesium

car bonate. ahd SRR SRS s AR B SRS BERsed with an
appropri atel y sigbstiod iy vadfilietrosrhdat of ssrdbrha’h®pedntricamrtonsddcBy s NVP t 0

af ford conpounds of.‘trgenerfal Forrr.ulzal ;5xvg.i .. Al heﬁr natively htreat ment of ivx
with a pal | adi VHTERFRISAY 2 CQTRITSY OF # FOmbIioD) of hg Koo iy i de di mer, in
t he presence ofinenliomyandlopmert bf amodiin4 earimdiah yds( ik readedy| - 2, 2-

di phenyl cycl opr ) phosphi ne uzykij et al.. V. th. tal .,

© 350: 652 (2008))@%‘@ ?’Bﬁ%“e“,s fﬁ%ﬁ“‘g%h’s'@im&ha‘ﬁ‘? %eu‘{%f)@ﬁagfe%?e%é)%sed wWith an
appropri at el sotlxstircerdwdisaasen(guchiat dvue nyglopablisdewkeiaphbt msaybh as t ol uene to

af ford C-Onppundassso%fateg%ﬁrs]i%ﬁaﬂr ﬁgﬁcgy%ﬁ%fﬁ(w\éi 4 e1§{iﬁ:‘\ tﬁl%uLhol(QIé]a%g]suc%%gpounds of
Formul a xvii may then "be “Fur ther no e ?phro reactions known to one
skilled in art DPYREi4 6PK, odrgidifdehe afvelRor peposiions nBychntdibptberct i ons may

S el ud IVt . I ) . ¢

I nclude treat megl., of; u?hdt% %‘dﬁ%g?ﬁ&g%% a\l/l\n&]tﬁlh)" Qeefoénﬂnattéa?foPéx%B@i%g/ao a

pal | adi um cat al yst’, s ' (dba)3 with an appropriate nd, such as
Xant phos, and aenipdeyeng counghtions! seledsdrlimvid sighides @ dilugnts.g9pwellenpharatayii¢atie,. and an

additive, sygch aGiGQRPE fypé dpprdpREtt tfihe m¥R of QM LARRQRGH H20RRARI968
binders, preservatives, stabilizers, flavors, etc.) according to techniques such as those
well known in the art of pharmaceutical formulation.
[00100] Accordingly, the present invention further includes compositions
comprising one or more compounds of Formula (I)-(X) and a pharmaceutically

20  acceptable carrier.

[00101] A “pharmaceutically acceptable carrier” refers to media generally
accepted in the art for the delivery of biologically active agents to animals, in
particular, mammals. Pharmaceutically acceptable carriers are formulated according
to a number of factors well within the purview of those of ordinary skill in the art.

25  These include, without limitation: the type and nature of the active agent being
formulated; the subject to which the agent-containing composition is to be
administered; the intended route of administration of the composition; and, the
therapeutic indication being targeted. Pharmaceutically acceptable carriers include
both aqueous and non-aqueous liquid media, as well as a variety of solid and semi-

30  solid dosage forms. Such carriers can include a number of different ingredients and
additives in addition to the active agent, such additional ingredients being included in

the formulation for a variety of reasons, e.g., stabilization of the active agent, binders,

-42 -



NC i vx St ep 1 5[00137] An alternative route towards internediates of
general Fornula ivx is shown in Schene 4. Conpounds of Fornula x may be
treated with an al cohol or phenol (A =Cl_4 alkyl or Ph) in the presence of

a base, %33 or in an appropriate sol ven ch THF to
afford con%g)uzﬁgﬁéég For rrul a xviii. 10St ep 2 [00138] Trggf/?flg {’9/%?96§vi il wth
a suitabl e hal ogenati ng reagent such as Nbronosucci ni m de or

N-chl orosuccinim de in an appropriate solvent such as chl orof orm af f ords

conpounds  of For rrul I XX 0013 ano group . be introduced
either directly®t H’F d?éﬁ?efggw{y g‘#] T-A‘Fla”v#’fsﬁ“ Pse‘g.glé‘fr‘ir‘?%such as sodi um
cyani de in an appmeuticallpacseitabiitbrristicdnd & tobixdlad itthtiescatidny &t Yound hr ough
pal | adi um nedi at ed .cougl i(pg, vmf a reagﬁgt uch a %%éCN% in the presence
of Pd(PPh3)4 i N %" EEYVelitVg e &S *THURHR *of" BP0 " 41P8¢d* conpounds of
Formul a xx. St @parhabdufl 80¢nc, i BILtd. di98) alietnie nicobratel beraih kprefergicoup (- OA)
of corrpound Xx1wsterr]mrae& am ne (RAR5NH) at el evated tenperatures, for exanple
above 100 C T t hout an appropriate solvent such as DMF or DVA nay
af ford conmpound@16f] Folembbmmatankical SingjosiborkOf GO inddrjtioAkdreainied thy adtiye t r eat ment

of xx wth an e‘l&%'ag}% %g %ﬂHﬁgM&eF&a%rag&e%g&gr%&g%?%% Qepdsor mul @ xxi .

Step 6 [001 ma e converted to conpounds of
Formul a 15xiii ldzgnges, equeousior oiy Stumeaﬁlmmgernlatelpngdqrwgmules aohlsians, POBr 3 or

POCL3, either 'ﬂtﬁﬁtor &)';ftwh&u@p 0?&2 pgprr élﬁﬁf C%Qli‘g(ysg@é 121%% d?ﬁ' ot‘a?ln&%? be[ 00143] 1t

is anticipated ere € reactron schenes
descri bed al@ov@renﬁ?l morﬁlagtomy meqhacbbwazpéuthbw tnthe gfandfactirpelf y skill in the

art. For 20exa i i onal
o oups. st aDtfiectftal ARPANKAS i oREoRRH b/ SonBlh hell fort MG 0P8 ade

accordi ng to netiessddropehs erRypARASITIOE plysetening dgpgl flaypring ageapicologae e. g. |

March, J., AdvaneaedndheRRiif sebteith Skdkdi pRARE bh@Reutei @dhsRd and Structure,
ach B4, John Wi nﬁ] R et Do Pt 199% S i
palatable preparations.

15 [00103] Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredient is mixed with an inert solid diluent, for example,
calcium carbonate, calcium phosphate or kaolin, or as soft gelatin éapsules wherein
the active ingredient is mixed with water soluble carrier such as polyethyleneglycol or
an oil medium, for example peanut oil, liquid paraffin, or olive oil.

20 [00104] The pharmaceutical compositions may be in the form of sterile injectable
aqueous solutions. Among the acceptable vehicles and solvents that may be employed
are water, Ringer’s solution and isotonic sodium chloride solution. The sterile
injectable preparation may also be a sterile injectable oil-in-water microemulsion
where the active ingredient is dissolved in the oily phase. For example, the active

25  ingredient may be first dissolved in a mixture of soybean oil and lecithin. The oil
solution then introduced into a water and glycerol mixture and processed to form a
microemulation.

[00105] The injectable solutions or microemulsions may be introduced into a
patient’s blood-stream by local bolus injection. Alternatively, it may be advantageous

30  to administer the solution or microemulsion in such a way as to maintain a constant
circulating concentration of the instant compound. In order to maintain such a

constant concentration, a continuous intravenous delivery device may be utilized. An
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25 EXAMPLES [00144] The invention is further defined in the follow ng
Exanples. It should be understood that these Exanples are given by way of
illustration only. Fromthe above di scussion and these Exanples, one
skilled in the art can ascertain the essential 30characteristics of this
i nvention, WAAMO#¥¥ut departing fromthe spirit and scSg&RHO¥IEE can
make various changes and nodifications to the invention to adapt the

i nvention to various uses and conditions. As a result, the present

invention is not |imted by the illustrative exanples set forth herein
bel ow, but rat heemgierf sek2 giyice b Peicas AR IMRd 409 intlapeuss] For ease
of reference, thenf ollow ng abbreviations are used herein: BOC =

tert - but oxycar bonill 5b_l{) = boiling point BOP = R

(Benzot ri azol - 1[001%ky)the PRyrRssRHRLACTRP YIS D BB Hie dormré R SteTla S¥ SRR s phat e
DVAP = 4- di met hyjuadiis 5oQkémdudisghfiorfolneyttlsaite xyd suasdaadis bdrigiedaoM = .
acet ani do DNE TS PSerTiEl HEsBpdu A e necy HEGHD FOF Aot =
N- (3- Di net hyl aniisgepingpy Lettifg ageithatdcabbiigagintiey hididaocteometdRnddSEt = et hyl
Et 20 = di et hyl %her HOBT = 1- hydroxybenzotri azole EtOAc = ethyl acetate
Et OH = et hanol Y9 = gram(s) h = hr(s) = hour(s) H = hydrogen 1= liter
MCPBA - neta ch|00107] peThbendmiuadsaE Fatmulae (I)-(X) may be administered by any means

suitable for the condition to be treated, which may depend on the need for site-

10  specific treatment or quantity of drug to be delivered. Topical administration is
generally preferred for skin-related diseases, and systematic treatment preferred for
cancerous or pre-cancerous conditions, although other modes of delivery are
contemplated. For example, the compounds may be delivered orally, such as in the
form of tablets, capsules, granules, powders, or liquid formulations including syrups;

15  topically, such as in the form of solutions, suspensions, gels or ointments;
sublingually; bucally; parenterally, such as by subcutaneous, intravenous,
intramuscular or intrasternal injection or infusion techniques (e.g., as sterile injectable
aq. or non-aq. solutions or suspensions); nasally such as by inhalation spray;
topically, such as in the form of a cream or ointment; rectally such as in the form of

20  suppositories; or liposomally. Dosage unit formulations containing non-toxic,
pharmaceutically acceptable vehicles or diluents may be administered. The
compounds may be administered in a form suitable for immediate release or extended
release. Immediate release or extended release may be achieved with suitable
pharmaceutical compositions or, particularly in the case of extended release, with

25  devices such as subcutaneous implants or osmotic pumps.

[00108] Exemplary compositions for topical administration include a topical
carrier such as Plastibase (mineral oil gelled with polyethylene).

[00109] Exemplary compositions for oral administration include suspensions
which may contain, for example, microcrystalline cellulose for imparting bulk, alginic

30  acid or sodium alginate as a suspending agent, methylcellulose as a viscosity
enhancer, and sweeteners or flavoring agents such as those known in the art; and

immediate release tablets which may contain, for example, microcrystalline cellulose,
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25 Me = nmethyl MeCN = acetonitrile MeOH = nethanol mn(s) = mnute(s) NW
1- met hyl - 2- pyrrolidi none 30Pd2(dba)3 = Fd2dba3 =
Tris(di benzyli neneacet one) di pal  adi um{0) Pd/C = pal |l adium on carbon Rt =

retention tine = tetrahydrofuran TEA = triethylam ne TFA =

trifl uoroaé"éﬁ“&‘”‘é{'&@& Xant phos = PCT/US2009/059968

4, 5- bi s(di phenyl - phosphi no) -9, 9-di net hyl xanthene 5ng = mlligran(s) m or
mL = mlliliter = mcroliter mol = mllinole p.nmol = micronole 10 nol
nmole PSI = | bs/in2 SYNTHESI S OF | NTERVEDI ATES 15| NTERVEDI ATE 1

3- (1H 1, 2, 4- Tr idigalsjumphgsphate, siagch; picyeyhieFRIHHIIOr [aptaseapdongihgr N
10014613- Br onp eRcifibrid, foinuag Qim@ideN PANhkdrites, GiBuchts gnd 1&14“&mmah )s,th&s@pper (1)

i odide (1.39g, .7.3 mmol ot assi um car bonat e ( ) and
1M1, 2, 4-tri azdPevy gty a?o Tge imyetive GoprpPYnds HlaW l(efea“pﬂsiyh%ﬁ@y heated at 195

for 2 hour S. TREbIME&T hddMA buccal administration, e.g., with molded, compressed, or freeze-

5  dried tablets. Exemplary compositions may include fast-dissolving diluents such as
mannitol, lactose, sucrose, and/or cyclodextrins. Also included in such formulations
may be high molecular weight excipients such as celluloses (AVICEL®) or
polyethylene glycols (PEG); an excipient to aid mucosal adhesion such as
hydroxypropyl cellulose (HPC), hydroxypropyl methyl cellulose (HPMC), sodium

10  carboxymethyl cellulose (SCMC), and/or maleic anhydride copolymer (e.g.,
Gantrez); and agents to control release such as polyacrylic copolymer (e.g., Carbopol
934). Lubricants, glidants, flavors, coloring agents and stabilizers may also be added
for ease of fabrication and use. '

[00110] Exemplary compositions for nasal aerosol or inhalation administration

15  include solutions which may contain, for example, benzyl alcohol or other suitable
preservatives, absorption promoters to enhance absorption and/or bioavailability,
and/or other solubilizing or dispersing agents such as those known in the art.

[00111] Exemplary compositions for parenteral administration include injectable
solutions or suspensions which may contain, for example, suitable non-toxic,

20  parenterally acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water,
Ringer’s solution, an isotonic sodium chloride solution, or other suitable dispersing or
wetting and suspending agents, including synthetic mono- or diglycerides, and fatty
acids, including oleic acid.

[00112]) Exemplary compositions for rectal administration include suppositories

25  which may contain, for example, suitable non-irritating excipients, such as cocoa
butter, synthetic glyceride esters or polyethylene glycols, which are solid at ordinary
temperatures but liquefy and/or dissolve in the rectal cavity to release the drug.
[00113] When a compound according to this invention is administered into a
human subject, the daily dosage will normally be determined by the prescribing

30 physician with the dosage generally varying according to the age, weight, sex and
response of the individual patient, as well as the severity of the patient’s symptoms.

Exemplary dosage amounts for a mammal may include from about 0.05 to 1000
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m xture was filtered through a plug of silica gel, washed wth ethyl
acetate, and concentrated. The crude residue was purified by silica gel

col um chr omat ogr aphy (stepwi se gradient, from hexanes to 75% et hyl

acet at e/ hexanes The fractions were concentrat ed, dissolved in diethyl

et her (150 WPy? 046Med with wat er (4 x 50 nth), 25 dri RETNRBIOIREIISS,
filtered and concentrated to afford Internediate 1 (1.95 g, 58.6 %yield)
as a tan solid. HPLC: Rt = 1.193 min. (PHENOVENEXR Luna 5 micron Cl18 4.6 x

30 mn 10- 90% aqueous net hanol containing 0.1% TFA, 2 m n. gradient, flow
rate = 5 ml/ nmi nmgkgdt 0P mefe a1t50258ﬂ(81ﬁ”)250 WR/keE2S)-100f me/kg ofpodyOneightm] . 1H NMVR

(500 M—|Z DVBO- g&)e &nﬁgﬁﬂd%e%y (\Jhd'ﬂ ma}r ac?mlﬁ'%{eljed ha s?ﬂgle fosér if the Formd, J =

2.29), 6.14 (1 H, s). Intermediate 1 was used in the synthesis of Exanples
13, 104, 165, 1@‘9ndnaﬁ&l diyided JorgrERAED|fisre tp 4 times per day. It will be understood

53- Met hoxy- 5- ( ligarkneZpéifid doanIQJ'e'l el ety da8saEMRr HhyNarticular shbjNtrhay be

I ntermedi ate_2A: Preparation
1- ( 3- met hoxy? 5- ¥ried WH‘@HQ@&’fndl‘Fﬂ-oiaZaW%qflfaé’z%ﬁ Bcluging thg sqyvity of the specific

10[ 00147] 1- Br on&n?poﬁmteh@myeérh@Iniefaemr@,ﬁsm& 4n® QA tHBf acaeril&tmwlﬁpou&iopper (1)

i odi de (205 ng, 1. 08 mol gsm um carbonate ( ngté mol ) and

1H 1,2, 4- triazOf &Pepigugse tRBET HeAlthigs a("élefLO)f t% e%é’ﬁtﬂé)&e at 100 C
for 12 hours. T:hﬂ tllhea)@‘a'dnﬁﬂstf&ll(ﬁ Wté?oﬂ/bﬁé‘retdinl dti@ebmbdinationDiMlsefetilytogthied t hr ough a
plug of silica acet at.e. Theflsltrate was

concentrated, a ﬁ E@P‘Bﬁ)ée%ﬁéj Sb‘ﬂ?‘it%/tj PeErmelingludrapioils iat e HPLC t o
obtain Int eﬂmdﬁraﬁeﬁbla n(a&ﬁﬁh:i@pe(ﬁ& s&h%s h‘dn&in@])mcﬁﬁon&at}é&hinﬁw sﬁ@Msdg/mHPLC Rt =
1230 i (PEROEE] st e gD G050 o0, 008 s
det ecti on at 25itendg) to IvBudetaB)subjertsz most pRfer:Dly MantdhaliaR §heciespthntadrd aifected
3-met hoxy- 5-( 1|_i5y]mgd’ia£t]iblrl 51' p‘?&glll I(ﬂ’lé% le)lz?‘/me lleivglg Ove H
[00114] If formulated as a fixed dose, a combination product can, for example,
15  utilize a dosage of the compound of Formulae (I)-(X) within the dosage range
described above and the dosage of another anti-cancer agent/treatment within the
approved dosage range for such known anti-cancer agent/treatment. If a combination
product is inappropriate, the compounds of Formulae (T)-(X) and the other anti-cancer
agent/treatment can, for example, be administered simultaneously or sequentially. If
20  administered sequentially, the present invention is not limited to any particular
sequence of administration. For example, compounds of Formulas (I)-(X) can be
administered either prior to, or after, administration of the known anti-cancer agent or

treatment.

25 BIOLOGICAL ASSAYS
A CK2 Kinase Assay
[00115] The effectiveness of compounds of the present invention as inhibitors of
protein kinases can be readily tested by assays known to those skilled in the art. For
example, in vitro protein kinase assays may be conducted with a relevant purified
30  protein kinase and an appropriate synthetic substrate to determine the inhibitory
activity of the compounds. Assays for inhibition of CK2 by the instant compounds

were performed in 384-well plates with reaction mixtures contaihing 10 uM of
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[00148] A solution of Internediate 2A (197 ng, 0.895 nmol) in ethyl acetate
(30 m) was passed through a 10% Pd/ C cartridge of a H Cube hydrogenator
(Thal esNano, 20 bar of hydrogen at 25 C). After a second passage, the
reaction nm xture was concentrated to give Internediate 2 (131 77%
yield) as X928 1 ow solid. HPLC R = 0.298 mm (%EN&?E‘KE%P) Luna 5
mcron C18 4.6 x 30 mm 10- 90% aqueous net hanol containing 0.1% TFA, 2
mn. gradient, flowrate =5 niL/mn., detection at 254 nm. M5 (ES): rniz =

191.09 [M+H] . Internedi ate 2 was _used in 5thg 2&£thesLs of Exanple 2.
1001491 The f olPFRIF SHystratk BREAGDIOLDOLINHZ s BARE () Hrik34r 8 using t he
procedur es desgckbed ot HutNEKPABPZY @b dpeQbH 7). 00BN Ri®, 1o anvdMbober medi at e

2 LOTABLE 5 o MR oL Sl BBl AT e [WH HPLC
5- (trifl uor onetidytkggeor CKD&2 (5 nM, Upstate Biotechnology). Reaction mixtures were
~ 5 incubated at 30 °C for 1 hour, and reaction products were captured by binding to
phosphocellulose (P81) filter plates. Incorporation of radioactive phosphate into the
peptide substrate was determined by liquid scintillation counting. The potency of
compounds in inhibiting CK2 is expressed as ICso, defined as the concentrations of
compounds required to inhibit the enzymatic activity by 50%.
10 [00116] The inhibitory activity of the instant compounds may also be measured by
recombinant CK2 holoenzyme kinase assays. The assays were performed in U-
bottom 384-well plates. The final assay volume was 30 ul prepared from 15 ul
additions of enzyme and substrates (fluoresceinated peptide FL-RRRADDSDDDDD-
NH2 and ATP) and test compounds in assay buffer (20 mM HEPES pH 7.4, 10 mM
15 MgCl,, 100 mM NacCl, 0.015% Brij35 and 0.25 mM DTT). The reaction was initiated
by the combination of bacterially expressed, CK2 o/B or CK2 a//p holoenzyme with
substrates and test compounds. The reaction was incubated at room temperature for
60 minutes and terminated by adding 30 ul of 35 mM EDTA to each sample. The
reaction mixture was analyzed on the Caliper LABCHIP® 3000 (Caliper, Hopkinton,
20  MA) by electrophoretic separation of the fluorescent substrate and phosphorylated
product. Inhibition data were calculated by comparison to no enzyme control
reactions for 100% inhibition and vehicle-only reactions for 0% inhibition. The final
cbncentration of reagents in the CK2 o/p assay was 25 uM ATP, 1.5 uyM FL-
RRRADDSDDDDD-NHZ, 50 pM CK2 o/ holoenzyme, and 1.6% DMSO. The final
25 concentration of reagents in the CK2 a'/B assay was 10 uM ATP, 1.5 uM FL-
RRRADDSDDDDD-NH2, 100 pM CK2 o//p holoenzyme, and 1.6% DMSO. Dose
response curves were generated to determine the concentration required inhibiting
50% of kinase activity (ICsg). Compounds were dissolved at 10 mM in
dimethylsulfoxide (DMSO) and evaluated at eleven concentrations. ICs, values were

30  derived by non-linear regression analysis.

B. Cell Proliferation Inhibition Assay
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228.17 1.38 a 4 OCF3 0 2NN "N i?lz----/ 137 3-(1H1,2,4-Tri azol -
(trifluoronethoxy) aniline 245.02 1.01 a 51 H2NN'--.Ni?l z:-.-/ -

5-(1H1,2,4-Triazol - 1-yl)pyridin-3-amne 162.09 0.17 a 6 Me 401---.

\-N N--=--/

10

15

155
WO 2010/042699 PCT/US2009/059968

[00117] Compounds were evaluated for their ability to inhibit cell proliferation,
using an assay that measures mitochondrial metabolic activity, that is directly
correlated with cell numbers. Cells were plated at 2000 cells/well in 96-well plates
and were cultured for 24 h in RPMI-1640 supplemented with 2% fetal bovine serum,
before test compounds were added. Compounds were diluted in culture medium such
that the final concentration of dimethyl sulfoxide never exceeded 1%. Following the
addition of compounds, the cells were cultured for an additional 72 h before cell
viability was determined by measuring the conversion of 3-(4,5-dimethylthiazol-2-
y1)-2,5-diphenyltetrazolium bromide (MTT) dye using the CellTiter96 kit (Promega)
or by measuring the conversion of [3-(4,5-dimethylthiazol-2-y1)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) dye using the
CELLTITER 96®: AQueous (Promega).

[00118] The following compounds were found to have the ICsy described in Table

1 when measured in the assays described above.

TABLE 1
Example No. | CK2A1 (CK2a/B) | CK2A2 (CK2a/B) | HCT116

(ICso, M) (ICs0, uM) (ICs0, uM)
1 0.0060 0.0075 0.030
31 01429 0.0257 0.460
37 ~ 00110 0.0045 0.163
44 13110 0.0351 >1.00
46 T 0.0043 0.0024 0.150
47 T 0.0074 0.0052 0.041
48 0.4167 0.1058 0.460
56 0.1548 0.0359 0.482
57 03097 0.0582 0.521
58 00122 0.0022 0.098
64 0.0120 0.0010 0.048
66 6.0640 0.7784 >2.50
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3-Methyl -5-(1H 1,2,4-triazol-1 - yl)aniline 175.20 0.63 a I nter-
Used for Exanple Name [ MtH HPLC Retention Tine (mn.)* 7 OH
3- Ami no-5-(1H 1, 2, 4-

No. Structure

1401---- \ H NN \-

triazol-l-&llo)%

"N N-=--/ 159 net hanol

?O?Orl¥6|9g PCT/US2009/059968
Example No. | CK2AT (CK2wp) | CK2A2 (CK2w/B) | HCT116
(ICs0, uM) (ICs0, uM) (ICs0, uM)
71 0.2612 0.0156 0.945
73 4.6040 0.7379 2243
80 4.6580 1.4930 >1.00
’1 0.5125 0.1149 >1.00
82 0.4792 0.1258 0.127
89 6.6690 0.9400 >1.00
93 0.7120 0.0684 >1.00
95 0.0065 0.0030 0.022
111 0.1164 0.0240 0.034
160 0.0197 0.0046 0.045
167 0.1031 0.0125 >1.00
168 0.0119 0.0049 0128
196 0.0122 0.0034 0.065
214 0.5957 0.1189 >10.00
224 0.7938 0.1261 >10.00
225 0.0082 0.0011 0.035
223 0.0090 0.0017 0.327
233 0.0071 0.0023 0.128
235 0.0250 0.0064 0.433
244 0.1023 0.0228 L111

[00119] Compounds of the present invention exhibit enhanced CK?2 inhibitory

activity over the compounds disclosed in U.S. Publication No. 2008/0045536.

Comparing the data in Table 1 and Table 2, compounds of the invention herein, e.g.,
compounds of Formula (I) (including Formulae (IT), (II), (TV), (V), (V), (VID), (VII),
(IX), and (X)), are surprisingly advantageous for their CK2 enzyme inhibition activity

and/or other drugability properties.
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191.17 0.27 a 8 ONH2 \ HNN-N\ 192 3-Am no-5-(1H 1, 2,4- triazol-1-y1)

benzam de 203.9 0.41 a 9 F 401 ---%HNN\- ' N Nz--/ 170
2-Fluoro-5-(1H1,2,4- triazol-1-yl)aniline 179.25 0.78 a 10 M el..--? N
H2NN \- " N------ /
WO 2010/042699 PCT/US2009/059968
TABLE 2
Example No. Structure CK2A1 CK2A2
in US 2008/0045536 . ICso (uM) | ICso (UM)
(1) ' OE1 >50 10.35
Page 27 N '
Nﬁ)j ANH:
LA
N N
H
1(7) >50 >50

Page' 29

e
\ﬁ)ﬁ\ NH,
Q\/X\K = \\\U

N N

H
. 11(16) ﬂ% >50 31.77
Page 46 e SN
N X NH:
Q\/N\ ~ \\\U
: NT N
H

XXV(1) /@ 2.69 8.09
Page 70 HN
NQ‘)\ICH:’ ANHz
SO
N N
NC H

METHODS OF PREPARATION
[00120] The compounds of the present invention may be prepared by methods such
5 as those illustrated i_n the following schemes. Solvents, temperatures, pressures, and
other reaction conditions may readily be selected by one of ordinary skill in the art.
Starting materials are commercially available or readily prepared by one of ordinary
skill in the art. These schemes are illustrative and are not meant to limit the possible
techniques one skilled in the art may use to manufacture compounds disclosed herein.
10  Different methods may be evident to those skilled in the art. Additionally, the various
steps in the synthesis may be performed in an alternate sequence or order to give the
desired compound(s). All documents cited herein are incorporated herein by
reference in their entirety. .
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162 2-Methyl -5-(1H 1,2,4-triazol-1- yl)aniline 175.14 1.01 c¢c 11 F 40
H2NN'.. \ N 163 4-Fluoro-3-(1H1,2,4- triazol-l-yeaniline 179.07 0.21 a 12
"F3C0 0 2NN """ \N N-z---/ 167 5-(1H1,2,4-Triazol- 1-yl)-2-

(trifluorogethoxy) janiline 245.11 2.5 ' 13 MeO 0 "-- HNIDIN & .00

[00121] In general, the time taken to complete a reaction procedure will be judged
by the person performing the procedure, preferably with the aid of information
obtained by monitoring the reaction by methods such as HPLC or TLC. A reaction
does not have to go to completion to be useful to this invention. The methods for the
5  preparation of various heterocycles used to this invention can be found in standard
organic reference books, for example, Katritzky, A.R. et al., eds., Comprehensive
Heterocyclic Chemistry, The Structure, Reactions, Synthesis and Uses, of
Heterocyclic Compounds, First Edition, Pergamon Press, New York (1984), and
Katritzky, A.R. et al., eds., Comprehensive Heterocyclic Chemistry II, A Review of
10 the Literature 1982-1995: The Structure, Reactions, Synthesis and Uses, of
Heterocyclic Compounds, Pergamon Press, New York (1996).
[00122] Unless otherwise specified, the various substituents of the compounds are

defined in the same manner as the Formula (I) compound of the invention.
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1+1.
14 ONHMe H2NNN \ -

/" 160 2- Met hoxy-5-(1H 1,2,4-triazol -

\' N

.-/ 194 3- Am no- N- net hyl -

1-y1) aniline 191. 14 066b

(1H1,2,4-triazol -1-y1) benzam de 218.17 0.15 a Inter- medi ate Structure
Used for Exanple Name [ MtHl HPLC Retenti on No. '
WO 2010/042699 PCT/US2009/059968
Scheme 1
o step 1 Haly
A. Hal, —  » Mo Haly Nar N Ro
O R1 R1 \ =~
N+ R H™ S0 N Ha,
H i iii o
i /
I + step3 A ° vi
Halz Halz L .
R, | X N step 2 Ri_~ N +
- - Hal
N HaI3 >N N ! R
Xy 3
NH, NH, R—\_n
i o
v v N~ Hal,
P
A o T
N Vil Y
~
‘ step 4
Hal, Hal, Hal 4
Rie N N H _step5 Rs step6
| = ?l‘l + Ha“)Y _Q/N /
NH,
iv ix X viii
Step 1
5 [00123] The first step in Scheme 1 is accomplished by treating an appropriately
substituted a-haloester (ii, A = C;4 lower alkyl, Hal;-Hals = Cl, Br, I, F) with a
formate ester (i) such as ethyl formate in the presence of a base such as sodium
cthoxide in a suitable solvent such as cthanol to afford a compound of Formula iii.
10 Step2
[00124] Halogenation of a suitably substituted pyridazine-3-amine (iv) such as 6-
chloropyridazine-3-amine using a reagent such as bromine in an appropriate solvent
such as ethanol or methanol provides compounds of Formula v.
15 Step3
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Ti me (mn.)* 15 C H N111IN'..- 9% 156 3-Chloro-5-(1H 1, 2, 4-
triazol-1-yl)aniline 195.12 1.03 a * HPLC conditions a PHENOVENEX(r), Luna
5 mcron C18 4.6 x 30 mm O to 100 Bin 2 min. with 1 min. hold tinme, flow
rate = 5 ni/mn det ection at 254 nm Solvent A: 10% net hanol / 90%wat er /
0. 1% TFA: WO RS 1006 wat or | 90% et hanol 0.1 9% TERCHURD IR0 1 TH( 1)
colum 4.6 x 50 mm eI uting with 10-90% aqueous net hanol over 4 mn.
containing 0.1% TFA, 4 nLlmn, nonitoring at 220 nm g Waters Sunfire Cl18
4.6 Xx 150m*r15 ron. 1 ni/m 0- 100% Wat er - Met hanol 0. 2% H3PO4 gr adi ent
over 4 nmin. | 'B’e ﬁlaét“ﬂ_%o ‘cOmpounds iii and v at elevated temperature, for example

3-(2-(Di met hyl apove 8) &t, datyappprialdtolve sdchtak Bl ebulslin fRhitionSf a

mixture of esters vi and vii (Hal, = Hal, or Hals) that may be used in subsequent steps

without separation.

5

Step 4
[060126] The acid catalyzed hydrolysis of vi/vii using, for example, aqueous HCl in
a solvent such as methanol at elevated temperature affords compounds of Formula
viii.

10
Step 5
[00127] Alternatively, compounds of Formula iv may be reacted with an a-
haloaldehyde at elevated temperature, for example above 80 °C, in an appropriate
solvent such as ethanol to afford compounds of Formula x.

15
Step 6
[00128] Treatment of compounds with general Formula x with a base such as
lithium diisopropylamide in an aprotic solvent, such as tetrahydrofuran, followed by
quenching with carbon dioxide may also afford compounds of general Formula viii.

20
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Me H2ZN N Nz--/ I nternedi ate 16A: Preparation of

2- (3-brono-5-ni trophenoxy) - N, NL5di net hyl et hanam ne M M

[ 00150] 1- Brono- 3, 5-di ni trobenzene (1 g, 4.1 nmol), 2-(di nmethyl am no) et hanol
(0.54 g, 6.1 mmol ), potassium hydroxide (0.45 g, 8.1 nmml), and water (0.5
m.) in DVF V8243 ¢ heated at 80 C. After 20 hours, RHEPYIEEPHh ni xture
was diluted 5Swith cold water and extracted w th dichl ororrethane (2 x 100
m.). The organi c phase was washed with brine, dried over sodium sulfate,
filtered and concentrated. The crude product was purified by silica gel
chromat ogr aphy (stepw se gradient, 2%¥hH¥A2 acet ate i n hexanes to ethyl
acetate) to give 2-(3- hmpm) 5- nltrophenoxy bN Ndi net hyl et hanam ne (669 ng,

57.2 %yield) as a ro Rl HPLC. Rt = 4 mn. 10 (PHE EX(r) Luna 5
mcron Cl8 4.6 xR, 0- 90%: ueousN I g@mal n| o’I'FA 2 m n.
gradient, flow rat A|gn-n—cre ech\Lrn At 25-¢—n111

290. 93 [M+H] nterrredl ate 16B: iljzépzﬂ atl®n of "'a'z

N, N- di met hy1- 2- (3 ni? rai 5- (1H 1, 2, I"Prlazol 1- 15 yI) FNs y)(ethanam ne Me

Me' O 02N [00151] Internediate 16A (200 rrg, 0.69 mmol), copper(l) i odi de

(65.9 ng, 0.35 mmol ), potassium carbonate (287 ng, 2.1 mmol ) and

1H1,2,4-triazole (143 ng, 2.075 mol) in NWVP (2gq1l)R wer e heated at 120 C

for 6 hours. The reaction %e 20was diluted w tN1 di chl or omet hane, and
N

filtered through gend ugR of N 3 gel _atapl4 \H\/[Re' step 5

Xiii

Rd\ R4\

NH
*ﬁ e o L
‘$,N P R5- 14%\,N\N/ N,RG
Protecting NC )
Group (PG) Rz

Step 1

5 [00129] Further modifications may be made according to Scheme 2. Activation of
the carboxylic acid of compound viii through, for example, formation of the acid
chloride with thionyl chloride in a suitable solvent such as dichloromethane affords

compounds of Formula xi.

10 Step2
[00130] Reaction of xi with ammonia or a suitable equivalent in a solvent such as
1, 4-dioxane or THF affords amides of Formula xii. Alternatively, steps 1-2 may be
accomplished in a single step through use of a coupling reagent such as BOP or DCC
in the presence of ammonia or a suitable equivalent in an appropriate solvent such as

15 DMF.
Step 3
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washed with ethyl acetate. The filtrate was concentrated, and the residue
was purified by reverse phase HPLC to obtain Internediate 16B (109 ngy, 56.8
%yield) as a yellow solid. HPLC. Rt = 0.74 mn. (PHENOVENEX(r) Luna 5

m cron C18_ 4. mnm 10- 90% aqueous et hanol cont ajnin 100 TFA. 2
mn. gradi gﬁ’ﬁ?"ﬁ“iﬁ%ﬁrate =5 n/mn, detection at 254 Hﬁ{’_‘lgﬁ\?%’/({%%j‘; mz =
278.08 [ MtH] f. Preparation of

3-(2- (di net hyl am no) et hoxy)-5-(1H 1, 2, 4-triazol -1-yl)aniline [ 00152]
Internediate 16 B. (97 .. Q.35 nrnol nd 10% Pd/ 22. 3. 0.21 mml) in
VOH (10 Ly witodd: | PRBHin i coBbam e B b o e GO PR LB or 8
hours. The r eagdattvn wiihtstitablewalsydfatihg REgdt subtods PO CR ipadappfoptatk idhangel . The

filtrate was concentrated to _give Internediate 16 (81 ng, 94 %yield) as a
yel | ow sol i d. ElfsPes chigrotppn o .%Owwngs(%ﬁgmi@wo Luna 5 micron C18 4.6 X

30 mm 10-90% aqueous net hanol containing 0.1% TFA, 2 mn. gradient, flow
rate = 5 rHJ'n.,[\%getection at 254 nm. M5 (ES): mz = 248.15 [ M+H].
Intermediate 16%ds used in the synt hesi s of Exanples 146 and 147.

15[ 00153] The fl@dnw Tigatimaiitef conthoaridedii with dredmise R, RB sywhepuir(éd usi ng t he

procedures descr:nre{hge ei 0t rC\I% repar at I QR 0f Llnter medi. 1e 16. . BLE 4 Inter-
medi at e St ruct GFECRREEY PSS %p?grrp e mg [I'I%t‘flﬁy 2174 yﬂgi entl o :

presence of a base such as diisopropylethylamine or sodium fert-butoxide in an

aprotic solvent such as THF or DMF affords compounds of Formula ivx. |

10
Step 5
[00133] Compounds of Formula xv may be formed through the direct displacement
of Hal, with a suitable amine at elevated temperature, for example above 100 °C, in
an appropriate solvent such as NMP. Alternatively, treatment of ivx with a

15  palladium catalyst, such as Pd,(dba)s, in the presence of a ligand, such as 4,5-
bis(diphenyl-phosphino)-9,9-dimethylxanthene (Xantphos) (Guari, Y. et al., Chem.
Eur. J., 7:475-482 (2001)), and a base, such as cesium carbonate, and an additive,
such as copper (I) iodide, may be used with an appropriately substituted amine with a
suitable solvent such as NMP to afford compounds of general Formula xv.

20  Alternatively, treatment of ivx with a palladium catalyst, such as allyl palladium (II)
chloride dimer, in the presence of a ligand, such as di-ferz-butyl(1-methyl-2,2-
diphénylcyclopropyl)phosphine (Suzuki, K. et al., Adv. Synth. Catal., 350:652
(2008)), and a base, such as sodium ¢-butoxide, may be used with an appropriately
substituted amine with a suitable solvent such as toluene to afford compounds of

25  general Formula xv.

Step 6
[00134] In cases where Rsis an amine protecting group, such as p-methoxybenzyl,
removal of the protecting group can be effected through known methods. For

30 example, treatment with trifluoroacetic acid with or without an appropriate solvent,
such as dichloromethane in the presence of a cation trap such as triethylsilane affords

compounds of Formula xvi.
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Ti me (mn)* 17 F3 0 N2N el 141-- \ N 157 3-(1H 1, 2,4-Tri azol -

y1)-5-(2, 2, 2-

trifluoroethoxy)aniline 259.15 1.10 a Nz----/

WO 2010/042699 PCT/US2009/059968

10

15

20

25

Scheme 3
R4\ r R4\ ,R5

Step 1

[00135]  Alternatively, compounds of Formula xv may be prepared according to
Scheme 3. Treatment of compounds of Formula ivx with an amine (RgNH,) at
elevated temperatures, for example above 100 °C, in an appropriate solvent such as
DMF or DMA may afford compounds of Formula xvii. Alternatively, treatment of
ivx with a palladium catalyst, such as Pd,(dba)s, in the presence of a ligand, such as
4,5-bis(diphenyl-phosphino)-9,9-dimethylxanthene (Xantphos) (Guari, Y. etal,
Chem. Eur. J., 7:475-482 (2001)), and a base, such as cesium carbonate, and an
additive, such as copper (I) iodide, may be used with an appropriately substituted
amine with a suitable solvent such as NMP to afford compounds of general Formula
xvii. Alternatively, treatment of ivx with a palladium catalyst, such as allyl palladium
(II) chloride dimer, in the presence of a ligand, such as di-fert-butyl(1-methyl-2,2-
diphenylcyclopropyl)phosphine (Suzuki, K. et al., Adv. Synth. Catal., 350:652
(2008)), and a base, such as sodium ¢-butoxide, may be used with an appropriately
substituted amine with a suitable solvent such as toluene to afford compounds of

general Formula xvii.

Step 2

[00136] Compounds of Formula xvii may then be further modified through
reactions known to one skilled in art to afford compounds of Formula xv. Such
reactions may include treatment of xvii with an aryl halide in the presence of a
palladium catalyst, such as Pd,(dba); with an appropriate ligand, such as Xantphos,
and a base, such as cesium carbonate or sodium ¢-butoxide, and an additive, such as

copper (1) iodide.
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Inter- nediate Structure Used for Exanple Nanme [ MH] HPLC Retention No.

Ti me (mn)* 18 8f,, , cou z-zz-z \---\0 *
WO 2010/042699 PCT/US2009/059968
Scheme 4
Hal, OA OA
R
N X R, step1 R, step 2 NY%[ 3
S —— R
R 1
1—<\/N\ P _&N N7 —S\/N‘N/ Hal
N~ Hal; Hal, H 2
a|1 ;
x xviii ixx
Hal3
3
step3 ‘S:(Jj: step5 _g/j/J\/[ stepG RF-S\/N
*N” “Hal,
NC
xiii
1 step 4
R4\N.R5
el
R4 A\
_S’N‘N/ Hal,
NC
ivx
Step 1

5 [00137] An alternative route towards intermediates of general Formula ivx is
shown in Scheme 4. Compounds of Formula x may be treated with an alcohol or
phenol (A = C;.4 alkyl or Ph) in the presence of a base, such as K,COs or NaH, in an

appropriate solvent, such as THF to afford compounds of Formula xviii.

10 Step?2
[00138] Treatment of xviii with a suitable halogenating reagent such as N-
bromosuccinimide or N-chlorosuccinimide in an appropriate solvent such as

chloroform affords compounds of Formula ixx.

15 Step3
[00139] A cyano group may be introduced cither directly through displacement of
Hal; with a reagent such as sodium cyanide in an appropriate solvent such as DMSO

or alternatively, through palladium mediated coupling with a reagent such as Zn(CN),
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z E 174 tert-Butyl 2-(3-amno-5- 334.15 1.35 a (1H1,2,4-triazol - 1-y1)
phenoxy) et hyl (nmet hyl ) car bamat e * = |-[PLC conditions a = PHENOVENEX(r)
Luna 5 micron C18 4.6 x 30 mm O to 100 Bin 2 min. with 1 min. hold tine,
flowrate =5 nL/mn., detection at 254 nm Solvent A: 10% net hanol /
90%nat er / WO IOPAEA? Sol vent B: 10% wat er! 90% net hanolPCTEIS20009PpG8 5

| NTERVEDI ATE 19

NI - (2- Mor phol i noet hyl )-2-(1H1, 2, 4-triazol -1-yl) benzene-1,4-dianmine N Lo
N 10l ntermedi ate 19A: Preparation of

2- br ono- N- ( 2- noip geardsense eiRABPha). mjatsplyent fuch astolyeny or DMFDQ 8H9rd

2- Brono- 1- f | uor Qufhottat saRehdsene (1.0 g, 4.5 mmol ), 2- norphol i noet hanam ne
(0.77 g, 5.9 mol ) and potassium carbonate (1.571 g, 11.4

Step 4
5 [00140] Direct displacement of the alkoxy group (-OA) of compound xx with an
amine (R4RsNH) at elevated temperatures, for example above 100 °C, with or without

an appropriate solvent such as DMF or DMA may afford compounds of Formula ivx.

Step 5
10  [00141] Alternatively, treatment of xx with an acid, such as aqueous HCI affords

compounds of Formula xxi.

Step 6
[00142] Compounds of Formula xxi may be converted to compounds of Formula
15  xiii by treatment with a halogenating reagent such as POBr; or POCIs;, either neat or

in an appropriate solvent such as toluene.

[00143] It is anticipated that, where possible, the products of the reaction schemes
described above may be further elaborated by one of ordinary skill in the art, For

20  example, in instances where R, contains suitable functional groups, such as amino or
carboxy groups, further modifications may be made according to methods well known
to those skilled in the art (See e.g., March, J., Advanced Organic Chemistry:
Reactions, Mechanisms and Structure, 4th Ed., John Wiley and Sons, New York
(1992).)

25

EXAMPLES

[00144] The invention is further defined in the following Examples. It should be
understood that these Examples are given by way of illustration only. From the above
discussion and these Examples, one skilled in the art can ascertain the essential

30  characteristics of this invention, and without departing from the spirit and scope
thereof, can make various changes and modifications to the invention to adapt the

invention to various uses and conditions. As a result, the present invention is not
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15 mmol) in DVSO (5 nL) were stirred at roomtenperature for 1.5 hours. The
m xture was triturated with water, and

2- br ono- N- ( 2- nor phol i noet hyl )-4-nitroani line (1.1 g, 72.8 %yield) was
collected via filtration. HPLC. Rt 0.61 min. (PHENOMENEXQO Luna 5 nicron
C18 4.6 x 3 W049? 90% aqueous met hanol  cont ai ni ng 0. TEAPERIMSHE :
gradient, flowrate 5inUmn., detection at 254 nm. M5 (ES): mz =
332.06 [ MHHI . 5Prepar ati on of

NI - ( 2- nor phol i noet h % (1H-1,2, 4-triazol 1) benzenc- di am ne

[ 00155] Inter né‘é'ﬂ“&‘i%y E‘IWE‘“bereéb‘aPlésoPe te 'H“ir?ﬁ‘ f‘r‘%d’i‘"a“f‘@erfgfk'ef‘(’:?bf fwi ng t he

pr ocedure in |rdtaﬁﬁsm§§dnaéd&1e?eto HPLC. Rt = 0.10 mn. (PHENO\/ENEX(r) Luna 5
mcron C18 4.6 x 30 nm 0% aqueouys. met hanol containing 0.1% TFA, 2 mn.
10gr adi ent, f1 dWP%t eFe esse iR GRCe, thedeliouteshbrgyiatnsarg Hjed Rl ES) - i 2 =
289. 12 [ M+H] . IBUiceF mRdbuttkaBnyas used in the synthesis of Exanple 148.

| NTERVEDI ATE 2% . :

NI - ( Tet r ahydr oPPAPBUPGRRIE. y1) - 2- (1H 1, 2, 4-tri azol - 1-y1) benzene- 1, 4- di ani ne
0 15 H2N [ O0BoR|= (BeiRtriardi afiexy2hs(dimsthplaapa)pRebphon@it hexafluorophosphate

.2-br ono- 1- quorq\?ﬁz\l nltro enzene f§||OWI ng the procedure in Internediate 16.
HPLC: Rt = 0. 63Mih. * ﬂ-‘é‘%ﬁ&{}ﬁ?\‘i@ﬁ “{una 5 micron C18 4.6 x 30 mm 10-90%
aqueous net han®CGobicadlotiery crbddimideA 2 m n. gradient, flowrate =5

m./ mn., det ectd %tlc f%omenmle 20 M5 (ES): mz = 260.08 [ MtH]. Internedi ate

20 was used int esi s of Exanple 158. | NTERMVEDI ATE 21
3- Fl uor o- 5- 1@1H-DLPEAdrIﬁlElAaiMW-dllsgdrC)pahthb/lammeand

3,5-di (1H 1, 2, iline [00157]1, 3-Difluoro-5-nitrobenzene
(1g, 6.29 mol ;bl\vi %%Qgiyﬁacl):étr]al)ngd%ol e (0.43 g, 6.29 mmol ), and potassium

carbonat e (2. 1PME =13-dimetpaxhgthann DVSO (5 nl) were stirred at room
tenperature fopnd- BRKESH foldibmideeact i on m xture was triturated with Swater,

and the solid was colleCted via filtration. The solid was dissolved in
met hanol EDCI = N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride

15 Et=ethyl
Et,0 = diethyl ether
HOBT = 1-hydroxybenzotriazole
EtOAc = ethyl acetaté
EtOH = ethanol
20 g=gram(s)
h = hr(s) = hour(s)
H = hydrogen
1 = liter
mCPBA — meta chloro perbenzoic acid
25  Me=methyl
MeCN = acetonitrile
MeOH = methanol
min(s) = minute(s)
NMP = 1-methyl-2-pyrrolidinone
30  Pdy(dba); = Pd,dbas = Tris(dibenzylineneacetone)dipalladium(0)
Pd/C = palladium on carbon

Rt = retention time
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(40 m.), and treated with 10% Pd/C (100 ng, 0.94 nmmol) and stirred under a
hydr ogen at nosphere at roomtenperature for 8 hours. The reaction m xture
was filtered though a pad of silica gel. The filtrate was concentrated to
give Internediate 21 as a m xture of

3-fl uor o- 5-YQRAHNOK6W + rj azol - 1-y1)ani li ne and 3, 5-di ( 1HCI/G52009/059968
10triazol-1-yl)aniline (825 ng, 65%vyield). [00158] HPLC. Rt = 0.78 mn.

( PHENOVENEXO Luna 5 mcron C18 4.6 x 30 nm 10-90% aqueous met hanol
containing 0.1% TFA, 2 min. gradient, flowrate =5 niL/mn., detection at
254 nn). M5 (ESTHF mitggrabydiofgam7 [ MkH]. HPLC. Rt = 0.82 min. ( PHENOVENEX(r)
Luna 5 mcron GCiBa4.4Semiiadfind™ 10- 90% aqueous net hanol 15containing 0.1%
TFA, 2 min. gradient, flowrate =5 nL/mn., detection at 254 nn). M5 (ES):
mz = 228.10 [ MH1A Tprifluoroagesic pidii ate 21 was used in the synthesis of the
conpounds of Exgampies=U/2bisdipRendiishoino)-d, NiERVERa Al &e 22

203- Ami no-N-(tet fﬂgéhyd_r o- 2H-("p3;;r ag?%l- 3%% )5 (1H1,2,4-triazol -1-yl)benzam de
NH H N | nt er fredPaT &BERM(SPr epar ati on of

3-ni tro-5-(1H 1mPordnit ¥ maB®t- 1- yl ) benzoic acid

[00159] 3-Ni tro-5-( l.l-l-i. 2,4-triazol-1-yl)benzoic acid was prepared from
3-bromo- 5-ni t rOBEASBIE aci d ol | ow ng the procedure in Intermedi ate 2A
HPLC: Rt = 1. 12mfAm = aPHENEOVENEXO Luna 5 micron C18 4.6 x 30 nm 10-90%
aqueous net hanol ac_ont ai ”f ng 0.1% TFA. 2 mn. gradient, flowrate =5

mL/ min., detectBhd"984°m). M5 (ES): mz = 235.07 [MtH|. Preparation of
3-am no- N- (et r ablydhae 2H pyran-4-yl1)-5-(1H 1, 2, 4-triazol -1- yl)benzam de 10
l-12N [ 00160] Péli(;l%/igpl ution of Internmediate 22A (400 ng, 1.71 mmol),

t et rahydr o- 2Hpyran-4-am ne (207 ng, 2.05 nmmol) and TEA (0.36 ni, 2.56 nmmol)
in DVF (4 nmL) was added BOP (1133 ng, 2.56 mmol ), and the reaction solution
was stirred at roomtenperatu ction m xture was
filtered though a pad of sili %gNggFS%l%%RNEbﬁ'?g?% was concentrated and
purified with reverse phase HPLC. The fractions were concentrat ed,

di ssol ved i psmethanol (30 ni), a”drﬁfﬁﬂkﬁﬁm"’fﬁtf‘ 10% Pd/ C (27.3 nmg, O0.26
nmmol ) and stirred under a hydrogen atnosphere at roomtenperature for 8
hours. The reaction mi xt uf-€lHvh34flriazodd ob--(eflngremgthybanilof silica gel. The
filtrate was concentrated to give Intergegdiate 22 (276 ng, 56.2 %yield) as
a yellowsolid. HPLC: 20 Rt = 0.75 m n. \(PHENOVENEX(r) Luna 5 m cron C18
4.6 x 30 mm 10-90% aqueous net hanol ni ng 0.1% TFA, 2 min. gradient,
flowrate =5 nL/mn., detection aty,R54 NS (ES): mz = 288.09 [ MtHI .

I ntermedi ate 22 was used in the synthesis qf=Exanple 171.

[00146] 3-Bromo-S-(trifluoromethyl)aniline (3.5 g, 14.6 mmol), copper(I) iodide
(1.39¢g, 7.3 mmol), potassium carbonate (6.0 g, 43.7 mmol) and 1H-1,2,4-triazole (3.0
20 g, 43.7 mmol) in NMP (10 mL) were heated at 195 °C for 2 hours. The reaction
mixture was filtered through a plug of silica gel, washed with ethyl acetate, and
concentrated. The crude residue was purified by silica gel column chromatography
(stepwise gradient, from hexanes to 75% ethyl acetate/hexanes). The fractions were
concentrated, dissolved in diethyl ether (150 mL), washed with water (4 x 50 mL),
25  dried over Na,SQ,, filtered and concentrated to afford Intermediate 1 (1.95 g, 58.6 %
yield) as a tan solid. HPLC: Rt = 1.193 min. (PHENOMENEX®: Luna 5 ﬁlicron Cl18
4.6 x 30 mm, 10-90% aqueous methanol containing 0.1% TFA, 2 min. gradient, flow
rate = 5 mL/min., detection at 254 nm). MS (ES): m/z = 229.01 [M+H]". "H NMR
(500 MHz, DMSO-ds) 8 ppm 8.27 (1 H, s), 7.34 (1 H, 5), 6.47 (2 H, d, ] = 2.29), 6.14
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| NTERVEDI ATE 23

3- Am no- N (2-(di ethylam no)ethyl)-5-(1H 1, 2,4-triazol -1-yl) benzam de

Et, N Et H2N NJ N [00161] Internmedi ate 23 was prepared fromlnternedi ate 22A
and NI, thane12d|amnefollow|ngthe pr re in -

I nt er rredl a é”é’g“m“%ﬁﬂg 0.65 min. (PHENOVENEX(r) s%gi’.%gz“@’%%%ﬁm 10- 90%
aqueous net hanol cont ai n| ng 0.1% TFA, 4 min. gradient, flowrate =5
m./mn., detection at 254 nm. M5 (ES): rn/z = 303.15 [M-H] +. Internediate

23 was usedin he synthesis of Example 1 DI ATE_2

3- Ami no-4- (trif Hosr)o%éet"‘ﬁ‘iﬂs*)t%la‘r’f?&ﬁf ‘r“u“leéy‘ﬁg“é‘ ﬂgj%‘amp ’H%rlgied?%ta'éd 24A:
Preparation of 135.(4- nmet hoxybenzyl am no)-4- 15(trifl uoronet hypbenzonitrile
F3C HN CN [ 00162] 3- Fl uoro-4(trifluoronethyl)benzonitrile (1g, 5.29
mol ), (4- methoxyphenyl)nethanani ne (0.73 g, 5.29 nmol) and potassium
carbonate (1.46 g, 10.6 muol) in mBGR(NPEmlA)rE\aere heated at 75 C for 6
hours. The reaction mxtureﬁ\&) é(yii t(rad 21f\é;/ater and the solid was
col lected vi’a filtration to 10 a¥ lisz né%yleld) as a yell ow
solid. HPLC. Rt = 2.64 mm ( PHENOVENEX( lyle

H,N

0

Intermediate 2A: Preparation of 1-(3-methoxy-5-nitrophenyl)-1H-1,2,4-triazole.
OMe

O,N” t ‘N/\\

N\/

10 [00147]  1-Bromo-3-methoxy-5-nitrobenzene (500 mg, 2.16 mmol), copper(I)
iodide (205 mg, 1.08 mmol), potassium carbonate (893 mg, 6.5 mmol) and 1H-1,2 4-
triazole (446 mg, 6.5 mmol) in NMP (2 mL) were heated at 100 °C for 12 hours. The
reaction mixture was diluted with DCM, filtered through a plug of silica gel and
washed with ethyl acetate. The filtrate was concentrated, and the residue was purified

15 by reverse phase HPLC to obtain Intermediate 2 (251 mg, 52.9 % yield) as a yellow
solid. HPLC: Rt = 1.235 min. (PHENOMENEX® Luna 5 micron C18 4.6x30 mm,
10-90% aqueous methanol containing 0.1% TFA, 2 min. gradient, flow rate =5
mL/min., detection at 254 nm). MS (ES): m/z = 221.0 [M+H]". .

20  Preparation of 3-methoxy-5-(1H-1,2,4-triazol-1-yl)aniline
OMe

H,N~ t TN
=/

\

N —
[00148] A solution of Intermediate 2A (197 mg, 0.895 mmol) in ethyl acetate (30
m) was passed through a 10% Pd/C cartridge of a H-Cube hydrogenator (ThalesNano,

20 bar of hydrogen at 25 °C). After a second passage, the reaction mixture was
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S5 4.6 x 30 mm 10-90% aqueous net hanol containing 0.1% TFA, 4 mn.
gradient, flowrate =5 nLimn., detection at 254 nm. M5 (ES): nmz =
329.09 [MtH]. Preparation of 3-am no-4-(trifluoronethyl)benzonitrile F3C
5H2NCN [ 00163] A sol ution of

3- (4- met hox¥yYB@MEPI24M no) - 4- (trifluoronet hyl ) benzoni tri IRCYEBORE68. 63
nmmol ) and triethylsilane (0.2 nL) in dichloroethane (2 nL) was treated with
TFA (1 nmL) and stirred at roomtenperature for 30 nm The reaction m xture
was concentrated to obtain Internmedi ate 24 %284 93 %yield) as an 10
orange sol i d. HPnesntried to give puterprediate ¢ PR eld) asplight peilpw3elic 10 90%
aqueous net hanolpt@ntiaioion ehif (ﬁi%NEMENéXWI‘uan é&ﬁlhﬁ'ﬁls 4f6|x036! hRl19- =

m./mn., detection at 254 nm 1 [MH1-1]-. Interrredl ate

24 was used in Pd7e2cusens mstipeol E%Péaﬁ’ﬁ‘l‘?e%?"/zﬁ/\ ). %wﬂaenzzﬂfw rasT RTEANMEDI ATE 25 3

- Ami no- 5-f | uor Odamﬁ&tdmwrb@nmgmsyduelwe@ N GierrhdataR R udddgn 25A:
Preparation of 5-bragno-3-fluoro-2-nethoxyaniline 20

10016415- Br ofo- TCFX%?‘bOfZEXﬁ'EPlﬁaxy 3-nitrobenzene (1.0 g, 4.0 mol), zinc
(2.62 g, 40.0 nmol) and ammnl umchloride (2.14 g, 40.0 mmol) in EtOH (20

m.) and water ( heated a 10 m nutes and then stirred
at room t enper aeoﬁ}@f O]Ehe kyinednterpg atF“e‘H%f‘ l%é]“ﬁ’ie%’feﬁ?r& WIS B | uted with

di chl or onet haneprodQtedesdribyd it prephation @Ontértkdiate @l hicthedraed. t hr ough

CELI TE(r). The organic phase was dried over sodiumsulfate and filtered and
t hen concentrated to afford Internedi ate 25A

10 TABLE 3
Inter- . Structure Used for Name [M+H]| HPLC
mediate Example Retention
No. Time
(min.)*
3 CF3 103 [3-(1H-Pyrazol-1-yl)- [228.17| 1.38?

/@\ 5-(trifluoromethyl)
H,N N ili

\ § aniline
N\

4 /GEOCF3 137  |3-(1H-1,2,4-Triazol- |[245.02]| 1.01°
HoN N 1-yD)-4-

N=/ (trifluoromethoxy)
aniline
5 /Nl 145 |5-(1H-1,2,4-Triazol- |162.09{ 0.17°
HoN x h\l/\\N I-yl)pyridin-3-amine
N=/
6 ‘Me 155  |3-Methyl-5-(1H- 17520 0.63°
/@\ ' 1,2,4-triazol-1- '
HoN N/\\N yl)aniline
N=/
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(723 ny,

82 %yield) as a gray solid. HPLC. Rt

Luna 5 mcron C18 4.6 x 30 nm 10-90% aqueous net hanol

2 mm gradient,

flowrate

=5 n/mn.,

1.3 mn.

( PHENOVENEX( 1 )

contai ning 0.1% TFA,

detection at 254 nm. MS (ES):

mz =

222.0 [M+H].. 5 Preparation of 3-am no-5-f|uoro-4-nethox§benzonitriIe MeO
H2N ON  oUPs¥IYA2Y xt ure of 5- brono- 3-f 1 uor o- 2- net hoxFSNUFIREYY¥80 ny,
2.27 mol ), potassiumferrocyanide (Il) hydrate (240 ng, 0.57 mmol), sodium
carbonate (241 ng, 10 2.27 nmol) and pal |l adiun(H) acetate (25.5 ng, 0.11
mml) in DVA (R—ad)—a 1120 C for 6
hours. The reafd®®n |ni xt sFetuigs dilUstdder [wi t h Bemgl acdiMedl | HPLE)| and
filtered throubReq &l TE(r). The fiklsahg was washed wijt h vatggenfigd mM). 5%
NHAOH (10 mL),| dried over MgSO4, fliltergd and concentrjated [to I sollate
Internmediate 2p 1213 ny, 56.4 %yileld). HPLC. Rt = 0.73 min[ Tige
( PHENOMVENEX(r)| Luna |5 mcron C18 4.6 x 30 mm 10-90% EQUEOUS([Hﬁt)hcnm
Containing O0.1PATEA 1 2 min gqgradient fllowrate = 5 mMi/mn detedti on at
254 nn). MS (BS):7 mlz = 16798 [ MY 150 nt [2rAmbesi-5f 181-DBAvdSL. Ukle 377 t|he
synt hesi s of Exanplgs 234 land 239, 20l I\Hggg@@l)ﬁg Cﬁlﬁ
3-Am no-4-(trifluorgmeth benzonitrile FSCI) NCN' [ Q0166]
3- Ami no-4-(trifl uorgngj mitrilg reparedfrom4-brom:-2-
nitro-1-(trifluorongt hoxy)ben fol |l oW ng the procecure in I nterlnmedi at e
25. 25 HPLC. R—1129 mn /PHE!\.”/F'\":WF\ S5-4. 6 _x-30 tmm —10-90% dqueous
met hanol cont af nithg ‘ n. 199 gerAgtiro-5{ s f‘*t:’éﬁé’ 5 %Y nijn. |
detection at 264 nnj|. 7 = 20 trfhz({WHylﬂl I nt @r nedifat e 26 |was used
in the synthesjs of | NTERNEDI ATE
3- Ami no- 4- ( 2- npr pholl|i zoni t ri[PEZY92NCN 5l|nt er nedi at e |27A:
Preparation of| 4-(2- DXY) - 3-|ni trobenzonitrlile O
9 170 [2-Fluoro-5-(1H-1,2,4-[179.25| 0.78*
triazol-1-yl)aniline
10 162  [2-Methyl-5-(1H- 175.14 1.01°
1,2,4-triazol-1-
yl)aniline
11 163  |4-Fluoro-3-(1H-1,2,4-(179.07( 0.21?
triazol-1-yl)aniline
12 167 |5-(1H-124-Triazol- |245.11| 25°¢
1-yl)-2-
(trifluoromethoxy)
aniline
13 Meo:©\ 160  [2-Methoxy-5-(1H- [ 191.14] 0.66°
H,N h\‘/\\N 1,2,4-triazol-1-yl)
N=/ aniline
14 Oy _NHMe 194  |3-Amino-N-methyl-5-| 218.17| 0.15°%
/g/)\ (1H-1,24-triazol-1-y])|
H,N "\‘/\\N benzamide
N=/
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N ) ONCN [00167] 4- Fl uor o- 3-nitrobenzonitrile (0.5 g, 3.0 muol),

2- nmor phol i noet hanol (0.37 nmL., 3.0 nmol ), and potassium carbonate (0.42 g,
3.0 mol) in DVMSO (2 nL) were heated at 50 C for 16 hours. Water (10 ni)
was added to the reaction m xture, and 10the solid was collected via
filtrati on. WPRRYMPYH was washed with water (3 x 2 nlL) RI7ERIG0e968
Internedi ate 27A (422 ng, 50.6 %yield) as a tan solid. HPLC. Rt = 0.78 nm
(PHENOMVENEXI | S5 4.6 x 30 mm 10-90% aqueous net hanol contai ning 0. 1% TFA,
4 min gradient._flowrate =5 m/nin detection at 254 nm M (FS): mlz
= 278.16 [ MrH] .| In®erPy epardmuftars of | Used for Name [M+H]| HPLC
3-am no-4-(2-ngr if noet hoxy) benzphj.tri.le rN-A ) H2NCN [ 00 -
4- ( 2- nor phol i ncgglqlg{? )-3-nitrobenz[o)¢1ula%nHeI e (422 ng, 1.9%82 mm#%gdsuag)ended in
MeOH (20 nl) wgs N@dded 10% Pcl I C (L00 ng), and the reagtion|20im«t pire
stirred under Hydrogen atnosphere (ballogpn). After 30 mn., t(%_j'*eacti on

o

m xture was fillteredlithrough CFI1TF4) The filtrate 5 _congentrated to
give Internedi dtel®27((322 , 86 % yil&l d)3-Gora-5t@H-124-| S IRIPLCO3 Rt | = 0.5

m n. (PHENOVENEX(r) $5 4. 30 M} 10- 90 Aaavegys; et hanol |contai ping 0. 1%
TFA, 4 mn. grddient,| flag 5 i nUm H dggecﬁ on|at 2%4 nm.| M5 (ES):

te =
ni/z = 25248. 19 [ MrH] .HNnt &7 nidNatp 27 was used in the|synthesis of Exanple
238. | NTERVEDI ATE 28|4-Fl uor oM¥(4H 1,2, 4-tri azol -4-yl )anil ifne HPNN LN
I nt ermedi ate 28A7 Preparation of
4- (2-fl uor o- 5- nttHrORAdIdgns 4H- 1, 2, 4-tri azol e 02N L- NP1 51001691A sol ution
of 2-fluoro-5-nitroaniline (415 ng, 2.7 mmol) in pyridine (15 nL) was
treated with N * PHENOMENEX®cha & micten € IR0B6 1) mih, @6 W0oBli) 2 mmditHVS- CL (5. 10
m., 39.9 mmol) was n added dropw se., After e i tion, Et3N (2.60 ni,
T8 6 ol ) v toistd Bl BOF PaRRTR IR bR S A A 0% 100 Cror 4
hours. The reacmetbmoliPfbwater /RS THerSolye Be d0% orareoiitd reetipmolaOUr% TAAd

concentrated to 10dryness. The resulting solid was suspended in H20 (25 i)
and filtereds ﬁ@HRiQMQIé{lH@ column 4.6 x 50 mm eluting with 10-90% aqueous methanol

over 4 min. containing 0.1% TFA, 4 mL/min, monitoring at 220 nm.

& Waters Sunfire C18 4.6 x 150mm 5 micron. 1 mL/min., 0-100% Water-Methanol

0.2% H3PO,, gradient over 4 min.

10 INTERMEDIATE 16
3-(2-(Dimethylamino)ethoxy)-5-(1H-1,2,4-triazol-1-yl)aniline
Me

"

Me’N
(o)
H,N” i >

Intermediate 16A: Preparation of 2-(3-bromo-5-nitrophenoxy)-N,N-

O

15  dimethylethanamine

- 64 -



was extracted with EtOAc (4 x 20 nlL), and the organics were dried (Na2SOQ4),
filtered and concentrated. The crude product was dissolved in a snall
anount of DCM and purified by flash chromat ography (Si 02, hexanes to 100%
Et 0Ac, 40 col urm@ 40 min. gradient) to afford Interrreﬁwge 28A (210 nyg,
37.9 9. HPOGMW*221 497 nin. 15 (YMC S5 ODS 4.6 x 50 5 aqueous
met hanol containing 0.2% H3PO4, 4 mn. gradient, nonitored at 220 nml M
(ES): trilz = 209.1 [MH . 1H NWR (400 MHz, DMSO-d6) 6 ppm 9.05 (1 H, s),
9.05 (1 H s), 872 (1 H dd, J =6.5 2.77 Hz), 8.39 - 8.45 (1 H nm,
7.85 (1 H t, J =9.57 Hz) . 20Prepara?40n of
4-fluoro-3-(4H1,2,4-triazol -4-yl)ametT™e HN [00170] A-sol uti on of
4-(2-f|uoro-5-nitrophenyl)-4H—1,2,4-tri\gzole (210 ng, 1.009 mol) in MeOH
(4 'TIP was treated with 10% Pd/ C (20 rrg,°0. 19 mol ) and stirred under a
hydr ogen at nosphere at room tenperature 16 hours. The reaction m xture
25was filtered, and the filtrate was_c rated to dryness to afford

| nt er medi at e 28 (155 my, 86%. HPLC:OR = 0.%43 nin. (YMC S5 ODS 4.6 x 50

mm 10-90% gﬁﬂ mﬁ%@isﬁﬁﬁkﬁén@édagl Qﬁ%xh@?@‘kdm{éth afhinogirARbIENt
nonitored at 2 nm . mz = 179.1 [MrH . 1H N &)OOM-lz DVSO- d6)

ES) :
8 ppm 8.85(1 HO-¥e 64 USBOD( potpgsiumhydroxide (043 g 8.1 gpiol)gand waisr W migh in 4" 1) | 6. 68
I( 1H, dg_ J @1\515(5 rﬂ,)zv?:rdﬂﬁted £.363C.- Afer06 hélﬁrs khe réftionmidfare(was ilutsd -
nt er nedi at

The fol | ow Eg ifp & 31@35%3@'&2“}%%?%?3@@5' g gl 5(5%35@%&?5 GQ%?ﬂ‘é%‘tli’?f‘ocEaggrl (73; ]
described in thas wﬁsﬂaasxﬂtbrme, doitd bvet idrmachulite fiki8red A lcMettrded mMher - nedi ate
No. Structure US Se proguct was p l’led by sﬁ%a Le%h'ﬂ)mﬂcl?gl?%)hye ?stte%wise gradient, 2% ethyl
acetate in hexanes to ethyl acetate) to give 2-(3-bromo-5-nitrophenoxy)-N, V-
dimethylethanamine (669 mg, 57.2 % yield) as a brown oil. HPLC: Rt = 1.04 min.
10 (PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol
containing 0.1% TFA 2 min. gradient, flow rate = 5 mL/min., detection at 254 nm).

MS (ES): m/z =290.93 [M+H]".

Intermediate 16B: Preparation of N,N-dimethyl-2-(3-nitro-5-(1H-1,2,4-triazol-1-
15  ylphenoxy)ethanamine
Me

"

_N
o

O,N” t NN

N
<
[00151] Intermediate 16A (200 mg, 0.69 mmol), copper(I) iodide (65.9 mg, 0.35

minol), potassium carbonate (287 mg, 2.1 mmol) and 1H-1,2,4-triazole (143 mg,

Me

2.075 mmol) in NMP (2 mL) were heated at 120 °C for 6 hours. The reaction mixture
20  was diluted with dichloromethane, and filtered through a plug of silica gel and
washed with ethyl acetate. The filtrate was concentrated, and the residue was purified
by reverse phase HPLC to obtain Intermediate 16B (109 mg, 56.8 % yield) as a
yellow solid. HPLC: Rt = 0.74 min. (PHENOMENEX® Luna 5 micron C18 4.6 x 30
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Time (mn.)* 29 M@ H2ZN 01 --? \"=",4 N111' 106 4- Methyl-3-(4H 1, 2, 4-

triazol-4-yl)aniline 175.1 0.28a 30 OC F3 H2ZN O N'..... k"N 17, 52, 111
3-(4H1,2,4-Triazol -4- ye-4-(trifluoronethoxy) aniline 245.1 2.20a 31 CF3
0..... " H2NN |'N N 169, 236 3-(4H1,2,4-Triazol-4- y1)-5-(trifluoronethyl)
ani | i ne 229V0 2010/042699 PCT/US2009/059968

mm, 10-90% aqueous methanol containing 0.1% TFA 2 min. gradient, flow rate =5
mL/min, detection at 254 nm). MS (ES): m/z = 278.08 [M+H]".

Preparation of 3-(2-(dimethylamino)ethoxy)-5-(1H-1,2,4-triazol-1-yl)aniline

l\ille

Me” N

Q »
H,N LN\>

[00152] Intermediate 16 B (97 mg, 0.35 mmol) and 10% Pd/C (22.3 mg, 0.21
mmol) in MeOH (10 mL) were stirred under a hydrogen atmosphere (balloon) for 8
hours. The reaction mixture was filtered though a pad of silica gel. The filtrate was
concentrated to give Intermediate 16 (81 mg, 94 % yield) as a yellow solid. HPLC: Rt

10  =0.26 min. (PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous
methanol containing 0.1% TFA 2 min. gradient, flow rate = 5 mL/min., detection at
254 nm). MS (ES): m/z = 248.15 [M+H]". Intermediate 16 was used in the synthesis
of Examples 146 and 147.

15 [00153] The following intermediates in Table 4 were prepared using the

procedures described in the preparation of Intermediate 16.

TABLE 4
Inter- Structure Used for Name [M+H]| HPLC
mediate Example Retention
No. Time
(min)*
17 CF3 " 157 |3-(1H-1,2,4-Triazol-1- [259.15| 1.10°
. I\O y)-5-(2,2,2-
/@\ trifluoroethoxy)aniline
NN
N=/
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1.28" * = HPLC conditions a = YMC S5 ODS 4.6 x 50 nm 10-90% aqueous
met hanol containing 0.2% H3POX4, 4 mn. gradient, nonitored at 220 nm b =
CHROMOLI TH(r) colum 4.6 x 50 mmeluting with 10-90% aqueous nethanol over
4 mn. containing 0.1% TFA, 4 nL/mn, nonitoring at 220 nm INTERI\/EDI ATE 32
51- (3- Ani n3O2UHPI 5> 4t riazol - 4-yl ) phenyl ) pi peri di n- BCHUSTRP435%¢8
[00172] A m xture of 4 (3-fluoro-5-nitrophenyl)-4H1, 2, 4-triazole (200-rrg,
0.96 mmol ) and piperidin-4-ol (486 ng, 4.80 mmol) in Dl\/BO(l nm.) was heated
at 100 C over nigaht The reaction mxture was extracted wth Ft0QAc five
times. The 10 & hed Swugwets {&sel fadshed Wiame bri nel [MdH pdiBhd
concentr at ed t?neGlaiée an orange sd bkgnple Jhe solid was dijssol vq@téngod\/eOH (25
m.), and 10% Pg/ C (55 ng) was added. ThHe m xture was degassped and|stirred
under a hydrogkrNat posphere for 1 hour.| The catal yst s fi|tEmed |of f, and
the filtrate was cohcentrated to|give Ilnternediate 32 (233 ”gmm&‘l | as a
brown solid. HRLC. Rt = 0 227 pin (CHROMO I THV coluonl 15 4le x 5¢ mm
~eluting with 1D- %% aqueous Met hanol74o\er-Butyl2ri3-amipatsa)i3af-ny| oL-30% TFA, 4
mLimin., nonitpring|lat 220 nAN§ec N5 (ES) IMZ4T1£§q JivHH . Iptermediate 32
was used in the synthesis ;{? Exanpl e 14& NTERMEDI'ATH 33 2Pt ert - But yl
(3R, 48) - 1- (3- afri no- b- (4H-9, 2, 4- t fi azol - HI‘W‘PX)YWHV‘P}‘Y@ hydr okypi peri di n-
4-yl car bamat e NHBoc| H2N nt er medi at e [33AmaRr epar ati gn of
(3R 4S)-4-azidp-1-(B-ni 5-(4H{1, 2, 4-|tri azol - 4- yl) phenyl ) pi peri|di n- 3-01
N3 _

D

* = HPLC conditions

a=PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 0 to 100 B in 2 min. with 1
min. hold time, flow rate = 5 mL/min., detection at 254 nm, Solvent A: 10% methanol
/ 90%water / 0.1% TFA; Solvent B: 10% water / 90% methanol / 0.1 % TFA.

INTERMEDIATE 19
N'-(2-Morpholinoethyl)-2-(1H-1,2,4-triazol-1-yl)benzene-1,4-diamine

oy
H,N Ny
N=/
10  Intermediate 19A: Preparation of 2-bromo-N-(2-morpholinoethyl)-4-nitroaniline

H
IO e
°2N Br °

[00154] 2-Bromo-1-fluoro-4-nitrobenzene (1.0 g, 4.5 mmol), 2-
morpholinoethanamine (0.77 g, 5.9 mmol) and potassium carbonate (1.571 g, 11.4
15 mmol)in DMSO (5 mL) were stirred at room temperature for 1.5 hours. The mixture
was triturated with water, and 2-bromo-N-(2-morpholinoethyl)-4-nitroaniline (1.1 g,
72.8 % yield) was collected via filtration. HPLC: Rt = 0.61 min. (PHENOMENEX®
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5[ 00173] A m xture of 4-(3-fluoro-5-nitrophenyl)-4H1,2,4-triazole (200 nyg,
0.96 mmol ), 4-azidopiperidin-3-ol (164 ng, 1.15 mml) and K2CG3 (199 ny,
1.44 mmol) in DVMSO was heated at 100 C for 4 hours. The reaction m xture
was poured into water and extracted with EtOAc (two tinmes). The conbined -
extracts weW@2N49KEeY with water and brine, dried over N§S@OH20005% ed and
concentrated. The crude 10material was purified by flash chromatography,
(Si02. 24 g colum, O- 12%I\/EOI-I/DCI\/9 to give Internedi ate 33A (135 ng, 43%
as a yellowsolid. HPLC: Rt = 1.722 min. (CHROMOLI TH(r) colum 4.6 x 50 nm
el uting with 10098frigoebiist friethamol 0-Bierqugourimsthapdd peddimingy°0 TESo TFA, 4

nL/mn., nonitopjpn acﬂ@nt 2R )= n&@m(nEg}tectfoHlatZ%#m%?ll\/{SlYtgﬂ m/z=3330gpar ati on

of tert- butyI (3R 5) 1- ( 3- am no- 5- -triazol -4-yl)phenyl) - 3-
hydr oxypi peri di ] yl car bamat e NHBoc [00174] To a solution of
I nt er redi at e 33A (135 ng, 0.41 mmol) in THF (5 m_) 20vvas added

trimet hyl phosphi ne M sol ution in tol ue ). The

reaction m x{ ur®e ‘O‘éPW r@d“of‘ﬁ‘r‘)h‘ioe%l)‘r“”éﬁd %Wléil)?ﬁ_")‘e“ﬁﬁd JidpirgoH (2 )
were added and stirred for an addltlonaIHBO mn. The reaction m xture was
extracted wth EtOAc (three tines). ’ﬁ\sﬁd extracts were dried over
MSH, filtered and concentrated. T sidu di ssolved in THF (30 nlL)
with TEA (0.171 ni, 1.23 mol) afeNBoc20N(™N 190 mL, 0.82 mmol) and stirred
at roomtenperature for 2 hours. The reall t‘(on m xture was diluted with

wat er and ext r apyEss) V\/ilhthmﬁai@ué09(v‘amraﬁre'a flolB@imedihiea 94 @sTARdheOr gani c | ayers

were washed wth brine, dr| S filt centrated. The
crude was puri fPEFIYS PR %oﬁé%%%m‘? éﬁ%@g‘)%@@%@d%g
I\/EOH/ DCMVFO- 8% inoragiCL@ 48 xyiﬂhﬂrﬁlWO@O%ladueoﬂ_hﬁethllodntu\ia'&crdiIEKSIHAIEdnﬂ.I’l MeOH (20
and 10% Pd/ dde ture stirr nder hydrogen
at m)sphere g@/erg{?ﬁ‘%ﬁ?%o‘?ﬁé‘emgé‘g??‘dngﬁf";[lf’ﬁp?saﬁ’gifWﬁ?%ﬁy %gégncentrat ed 10
to give |nternedile 38AnedB4 Ifyas 1@8Gn thPh@esisRif Exardpl& 8. mi n.  ( CHROMOLI TH(r)
colum 4.6 x 50 mmeluting with 10-90% aqueous net hanol over 4 mn.
containing 0.1% TFA, 4 mtnin., nonitoring at 220 nm. M5 (ES): mz = 375
[MHH t I nternedi ate 33 was used | NINHRMEDRIARESDSs of Exanpl e 142.

151 NTERVEDI ATE 34 A NG RfAR) 3By 4 hoda B4 A b AR Ol etk 8T diddifie 112N N

o}

c
H,N N

15 N=/
[00156] Intermediate 20 was prepared from 2-bromo-1-fluoro-4-nitrobenzene
following the procedure in Intermediate 16. HPLC: Rt = 0.63 min.
(PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol
containing 0.1% TFA 2 min. gradient, flow rate = 5 mL/min., detection at 254 nm).
20 MS (ES): m/z = 260.08 [M+H]". Intermediate 20 was used in the synthesis of
Example 158.

INTERMEDIATE 21
3-Fluoro-5-(1H-1,2,4-triazol-1-yl)aniline and 3,5-di(1H-1,2,4-triazol-1-yl)aniline
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[00175] To a solution containing

4-(2-fluoro-5-nitrophenyl)-4H1, 2, 4-triazole (0.500 g, 2.402 mol) and

nmor pholine (0.251 g, 2.88 nmmol) in DMSO (6 nL) at 20 room tenperature was
added pot assi um carbonate (0.498 g, 3.60 rrinol). .The dark brown m xture
was stirre¥ XY n. The solution was then diluted RFVESHEYEPIBand a
precipitate formed. Filtration of the suspension afforded a brown solid.
The solid was then suspended in MeOH (15 nlL), and 10% Pd/ C (0.051 g, 0.480
mmol ) was added. An atnosphere of H2 (balloon) was introduced, and the

bl ack suspension was 25stirred for 30 m nutes aTE\nbi ent tenperature. The
catal yst was renoved via filtfation. The filtrat Mas concentrated and
dried overnight to afford I ng pdi ateged (0.250)g, 42.4 %yield) as an
orange solid. HPLC. Rt = '?zﬂ @- Ny (YMC S5 ODS[4.p x 50 nm 10-90% aqueous
met hanol contai ning 0. 2% RSPM4, n. gradi gt A0 '/m&red at 220 nm. M
(ES): mz = 246.1 [ MtH . 1H NWR 0 MHz, DVB0- d6)N&/ ppm 8.79 (2 H, s),
7.06 (1 H d, J =28.81 Hz%*‘ 6.64 (1 H dd, J = 8.56, 2.52 Hé} 6.55 (1 H,
d, J = 2.52 HzJO0ETI51,3-Difljorgyy-nitrgbanzeng (Lgg6.29 mmgl), 1F1 p-tigzole 0438, . 2 57 (4
H m. [ ntermediaihtnoddandapstatitmtcattdndth@. 1901 e&ins]) @f DMBePheswdd6, 118- and
119. 5[00176] The foll ow np% intter di at %ﬁ in Table 6 were agreg%r ed using
the procedur es SYEEEHOBBHT raflﬁeeob[%ﬁ)é{fﬁat DRADPT IEE WEUTRAe Y™ TABLE 6

I nter- nedi at e waler, afat thelgdlid ias dddleded via filkrxtaonp | Tehe Bisl ey abtisk ol 3 dreliaanlt | on Ti ne
(mn.)* 35r- N-(M3 mL), and treated with 10% Pd/C (100 mg, 0.94 mmol) and stirred under a

hydrogen atmosphere at room temperature for 8 hours. The reaction mixture was

A
(*

filtered though a pad of silica gel. The filtrate was concentrated to give Intermediate
21 as a mixture of 3-fluoro-5-(1H-1,2,4-triazol-1-yl)aniline and 3,5-di(1H-1,2,4-
10  triazol-1-yl)aniline (825 mg, 65% yield).
[00158] HPLC: Rt=0.78 min. (PHENOMENEX® Luna 5 micron C18 4.6 x 30
mm, 10-90% aqueous methanol containing 0.1% TFA 2 min. gradient, flow rate = 5
/min., detection at 254 nm). MS (ES): m/z = 179.07 [M+H]". HPLC: Rt=0.82
min. (PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol
15  containing 0.1% TFA, 2 min. gradient, flow rate = S mL/min., detection at 254 nm).
MS (ES): m/z =228.10 [M+H] . Intermediate 21 was used in the synthesis of the
compounds of Examples 172, 173 and 207.

INTERMEDIATE 22
20 3-Amino-N-(tetrahydro-2H-pyran-4-y1)-5-(1H-1,2 4-triazol-1-yl)benzamide
o

®

Oy NH

H,N

0

- Intermediate 22A: Preparation of 3-nitro-5-(1H-1,2,4-triazol-1-yl)benzoic acid
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di N) H2N111"N ‘"' --11 121 4-(4-Methyl pi perazin- 1-yl1)-3-(4H 1, 2, 4-
triazol-4-yl)aniline 259.2 0.160 a 36 , Mg, NMe H2N | 17?1"-- L--N141 4, 122,
166 N1-(2- (Dinethylam no) ethyl)-2-(4H1, 2, 4-

triazol -4-y|ébenzene1,4-di amne 247.2 0.152 a 37 0- M H, 11.,J illr---\
H2NN \ - 11V92810R¢269%_ Met hoxyet hyl ) - 2- (4H1, 2, 4-t ri azdICTAS2PB¥ABene- 1, 4-
diam ne 234.1

O;N r\l’\\N
N=/
[00159]  3-Nitro-5-(1H-1,2,4-triazol-1-yl)benzoic acid was prepared from 3-bromo-
S-nitrobenzoic acid following the procedure in Intermediate 2A. HPLC: Rt=1.12
min. (PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol
5 containing 0.1% TFA 2 min. gradient, flow rate = 5 mL/min., detection at 254 nm).

MS (ES): m/z =235.07 [M+H]".

Preparation of 3-amino-N-(tetrahydro-2H-pyran-4-y1)-5-(1H-1,2 4-triazol-1-

yDbenzamide
o

@

Os_~NH

H,N h\l/\\N

10 N=/
[00160] To a solution of Intermediate 22A (400 mg, 1.71 mmol), tetrahydro-2H-
pyran-4-amine (207 mg, 2.05 mmol) and TEA (0.36 mL, 2.56 mmol) in DMF (4 mL)
was added BOP (1133 mg, 2.56 mmol), and the reaction solution was stirred at room
temperature for 2 hours. The reaction mixture was filtered though a pad of silica gel.

15  The filtrate was concentrated and purified with reverse phase HPLC. The fractions
were concentrated, dissolved in methanol (30 mL), and treated with 10% Pd/C (27.3
mg, 0.26 mmol) and stirred under a hydrogen atmosphere at room temperature for 8
hours. The reaction mixture was filtered though a pad of silica gel. The filtrate was
concentrated to give Intermediate 22 (276 mg, 56.2 % yield) as a yellow solid. HPLC:

20  Rt=0.75 min. PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90%
aqueous methanol containing 0.1% TFA 2 min. gradient, flow rate = 5§ mL/min,,
detection at 254 nm). MS (ES): m/z =288.09 [M+H]". Intermediate 22 was used in
the synthesis of Example 171.
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0.173a 38 Mg, NAle la co,) """----dN H2N.igr N 127 4-(2-(D net hyl am no)
ethoxy)-3-(4H1,2,4- 248.1 0.27 b Inter- nediate No. Structure Used for
Exanpl e Name M F-H HPLC Retention Time (mn.)* 39 Me

WO 2010/042699 PCT/US2009/059968
INTERMEDIATE 23
3-Amino-N-(2-(diethylamino)ethyl)-5-(1H-1,2,4-triazol-1-yl)benzamide
Et. N’ Et
O~ _NH
H,N 'f/\\N
N=/

[00161] Intermediate 23 was prepared from Intermediate 22A and N',N'-
5  diethylethane-1,2-diamine following the procedure in Intermediate 22. HPLC: Rt =
0.65 min. (PHENOMENEX® S5 4.6 x 30 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min. gradient, flow rate = 5 mL/min., detection at 254 nm). MS (ES):
m/z = 303.15 [M+H]". Intermediate 23 was used in the synthesis of Example 183.

10 INTERMEDIATE 24

3-Amino-4-(trifluoromethyl)benzonitrile
H,N CN
Intermediate 24A: Preparation of 3-(4-methoxybenzylamino)-4-
‘ HN CN
MeO :
[00162] 3-Fluoro-4(trifluoromethyl)benzonitrile (1g, 5.29 mmol), (4-

methoxyphenyl)methanamine (0.73 g, 5.29 mmol) and potassium carbonate (1.46 g,
10.6 mmol) in DMSO (2 mL) were heated at 75 °C for 6 hours. The reaction mixture

15  (trifluoromethyl)benzonitrile

20  was triturated with water, and the solid was collected via filtration to isolate 24A
(1.14 g, 70.6 % yield) as a yellow solid. HPLC: Rt = 2.64 min. (PHENOMENEX®
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Me itl -- rj 0 NH H2N141-- 129 N1-(3- (D nethyl am no)
propyl)-2-(4H1,2,4- triazol-4-yl)benzenel ,4-diamne 261.2 0.158 a 40

Me, NN Me ri NNMe O I-12NN'--. 132 N1-(2- (D methylam no) ethyl)-NLl-nethyl-
(4H1,2,4-triazol -4-y1) benzene-1,4-diamne 261.2 0.175 a 41 OV r) N..

Me -"----- NWR2QL02F 135 N 1 - (2- Met hoxyethyl)- N 1 PCT/US2009/059968
-met hyl-2- (4H1, 2, 4-triazol -4-yl) 248.2

S5 4.6 x 30 mm, 10-90% aqueous methanol containing 0.1% TFA 4 min. gradient,
flow rate = 5 mL/min., detection at 254 nm). MS (ES): m/z = 329.09 [M+H]".

Preparation of 3-amino-4-(trifluoromethyl)benzonitrile

F,C

e
[00163] A solution of 3-(4-methoxybenzylamino)-4-(trifluoromethyl)benzonitrile
(500 mg, 1.63 mmol) and tricthylsilane (0.2 mL) in dichloroethane (2 mL) was
treated with TFA (1 mL) and stirred at room temperature for 30 min. The reaction
mixture was concentrated to obtain Intermediate 24 (284 mg, 93 % yield) as an
10 orange solid. HPLC: Rt = 1.24 min. (PHENOMENEX® S5 4.6 x 30 mm, 10-90%

aqueous methanol containing 0.1% TFA, 4 min. gradient, flow rate = 5 mL/min.,

detection at 254 nm). MS (ES): m/z = 187.1 [M+H]". Intermediate 24 was used in
the synthesis Examples 229, 230 and 241.

15 INTERMEDIATE 25
3-Amino-5-fluoro-4-methoxybenzonitrile
F

H,N CN
Intermediate 25A: Preparation of 5-bromo-3-fluoro-2-methoxyaniline

20
[00164] 5-Bromo-I1-fluoro-2-methoxy-3-nitrobenzene (1.0 g, 4.0 mmol), zinc (2.62

g, 40.0 mmol) and ammonium chloride (2.14 g, 40.0 mmol) in EtOH (20 mL) and

water (12 mL) were heated at 80 °C for 10 minutes and then stirred at room

temperature for 2 hours. The reaction mixture was diluted with dichloromethane (100
25 mL)and water (60 mL), and filtered through CELITE®. The organic phase was dried

over sodium sulfate and filtered and then concentrated to afford Intermediate 25A

-T2 -
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0.663 a 42 Hso N.,.......... 9 ".." H2ZNNNi_ ""---14 139
N1-(2-(Pyrrolidin-1- yl) ethyl)-2-(4H 1, 2,4- triazol-4-yQbenzenel, 4-di am ne

27310158a43( N ,_,OHID, H2ZNN, tz--fiN 149
2-(4-(4- Anmino- 2-( 1, 2, 4- trlazol 4- yl) phenyl)pl perazin-1 - 3 et hanol
289.1 0. 15W°a2°1°’q4ﬁ§98r medi ate No. PCT/US2009/059968

(723 mg, 82 % yield) as a gray solid. HPLC: Rt = 1.3 min. (PHENOMENEX® Luna
5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol containing 0.1% TFA 2 min.
gradient, flow rate = 5 mL/min., detection at 254 nm). MS (ES): m/z = 222.0
[M+H] .

Preparation of 3-amino-3-fluoro-4-methoxybenzonitrile

[00165] A mixture of 5-bromo-3-fluoro-2-methoxyaniline (500 mg, 2.27 mmol),
potassium ferrocyanide (I) hydrate (240 mg, 0.57 mmol), sodium carbonate (241 mg,

10 2.27 mmol) and palladium(Il) acetate (25.5 mg, 0.11 rhmol) in DMA (2 mL) was
purged with nitrogen and heated at 120 °C for 6 hours. The reaction mixture was
diluted with ethyl acetate (20 mL) and filtered through CELITE®. The filtrate was
washed with water (20 mL), 5% NH4OH (10 mL), dried over MgSQy, filtered and
concentrated to isolate Intermediate 25 (213 mg, 56.4 % yield). HPLC: Rt = 0.73 min.

15 (PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol
containing 0.1% TFA 2 min. gradient, flow rate = 5 mL/min., detection at 254 nm).
MS (ES): m/z = 167.2 [M+H]". Intermediate 25 was used in the synthesis of
Examples 234 and 239.

20 INTERMEDIATE 26
3-Amino-4-(trifluoromethoxy)benzonitrile
F,CO
qujijl\m
[00166] 3-Amino-4-(trifluoromethoxy)benzonitrile was prepared from 4-bromo-2-
nitro-1-(trifluoromethoxy)benzene following the procedure in Intermediate 25.
25 HPLC: Rt =1.29 min (PHENOMENEX® S5 4.6 x 30 mm, 10-90% aqueous
methanol containing 0.1% TFA 4 min. gradient, flow rate = 5 mL/min., detection at

254 nm). MS (ES): m/z = 203.1 [M+H] . Intermediate 26 was used in the synthesis
of Example 237. '
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Structure Used for

ni

H2N NI ™.

Exanpl e Name M+rH HPLC Retention Tinme (mn.)* 44 "----
---"C 1lysl "-N 150 4-(2-Morpholino- ethoxy)-3-(4H1, 2, 4-

triazol -4-yDaniline 290.1 0.163 a 45 M NI H2N14111N.--- 130, 152

3- (4- Met hyl pi perazin-
WO 2010/042699

46

10

15.

20

25

1-y1)-5-(4H1,2,4- triazol-4-yl)aniline 259 0.233 b
PCT/US2009/059968

INTERMEDIATE 27

3-Amino-4-(2-morpholinoethoxy)benzonitrile

SRSt
0\) H.N CN

Intermediate 27A:; Preparation of 4-(2-morpholinoethoxy)-3-nitrobenzonitrile

[00167]

Shee!
0 O.N CN

4-Fluoro-3-nitrobenzonitrile (0.5 g, 3.0 mmol), 2-morpholinoethanol (0.37

mL, 3.0 mmol), and potassium carbonate (0.42 g, 3.0 mmol) in DMSO (2 mL) were

heated at 50 °C for 16 hours. Water (10 mL) was added to the reaction mixture, and

the solid was collected via filtration. The solid was washed with water (3 x 2 mL) to
afford Intermediate 27A (422 mg, 50.6 % yield) as a tan solid. HPLC: Rt = 0.78 min.
(PHENOMENEX®R: S5 4.6 x 30 mm, 10-90% aqueous methanol containing 0.1%
TFA, 4 min. gradient, flow rate = 5 mL/min., detection at 254 nm). MS (ES): m/z =
278.16 [M+H]".

Preparation of 3-amino-4-(2-morpholinoethoxy)benzonitrile

[00168]

Shpe!
0 H.N CN

To 4-(2-morpholinoethoxy)-3-nitrobenzonitrile (422 mg, 1.52 mmol)

suspended in MeOH (20 mL) was added 10% Pd/C (100 mg), and the reaction

mixture stirred under hydrogen atmosphere (balloon). After 30 min., the reaction

mixture was filtered through CELITE®. The filtrate was concentrated to give
Intermediate 27 (322 mg, 86 % yield) as a tan solid. HPLC: Rt = 0.5 min.
(PHENOMENEX® S5 4.6 x 30 mm, 10-90% aqueous methanol containing 0.1%
TFA, 4 min. gradient, flow rate = 5 mL/min., detection at 254 nm). MS (ES): m/z =

248.18 [M+H]". Intermediate 27 was used in the synthesis of Example 238.

INTERMEDIATE 28
4-Fluoro-3-(4H-1,2,4-triazol-4-yl)aniline
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Z'ZNZi /--\ 0zz*z 1" 133 2-(4-(3-Anino-5-(4H 1,2, 4-triazol-4-yl)

phenyl ) pi perazin-1-yl) ethanol 289 0.215 b 47 0 iiii,;) N SlBoc
[ -12NN"--. ""--4N 151 tert-Butyl 3-((4- am no-2-(4H1,2,4- triazol-4-
yl) phenyl am noi met hyl ) nor phol i ne-4- carboxyl ate 375.2 3.260 a | nt
medi at " NoW Ot Hét4d? e PCT/US2009/059968

5 [00169] A solution of 2-fluoro-5-nitroaniline (415 mg, 2.7 mmol) in pyridine (15

mL) was treated with N'-formylformohydrazide (703 mg, 7.98 mmol), and TMS-CI
(5.10 mL, 39.9 mmol) was then added dropwise. After the addition, EtzN (2.60 mL,
18.6 mmol) was added, and the reaction mixture was heated to 100 °C for 4 hours.
The reaction mixture was then cooled to room temperature and concentrated to

10 dryness. The resulting solid was suspended in H,O (25 mL) and filtered. The filtrate
was extracted with EtOAc (4 x 20 mL), and the organics were dried (Na,SO,), filtered
and concentrated. The crude product was dissolved in a small amount of DCM and
purified by flash chromatography (SiO;, hexanes to 100% EtOAc, 40 g column, 40
min. gradient) to afford Intermediate 28A (210 mg, 37.9 %). HPLC: Rt = 1.497 min.

15 (YMCSS5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H;PO,, 4
min. gradient, monitored at 220 nm). MS (ES): m/z = 209.1 [M+H]". 'H NMR (400
MHz, DMSO-ds) 8 ppm 9.05 (1 H, 5), 9.05 (1 H, s), 8.72 (1 H, dd, J = 6.55, 2.77 Hz),
8.39-8.45(1 H, m), 7.85 (1 H, t,J = 9.57 Hz). -

20  Preparation of 4-fluoro-3-(4H-1,2,4-triazol-4-yl)aniline

F

o
=N

[00170] A solution of 4-(2-fluoro-5-nitrophenyl)-4H-1,2,4-triazole (210 mg, 1.009

mmol) in MeOH (4 th) was treated with 10% Pd/C (20 mg, 0.19 mmol) and stirred

under a hydrogen atmosphere at room temperature for 16 hours. The reaction mixture

25  was filtered, and the filtrate was concentrated to dryness to afford Intermediate 28
(155 mg, 86 %). HPLC: Rt = 0.343 min. (YMC S5 ODS 4.6 x 50 mm, 10-90%

=75 -
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Used for Exanple Nane M+rH HPLC Retention Time (mn.)* 48 NHBoc H N
1101....-. 2M- | _,N""--N 144 tert-Butyl 1-(4-am no-
2-(4H-1,2,4-triazol -4- yl)phenyl) piperidin-4- ylcarbamate 259.1 2.527 a
HPLC conditions YMC S5 ODS 4.6 x 50 mm 10-90% aqueous net hanol cont ai ni ng
0. 2% H3PO4, WA 244269 adi ent, nonitored at 220 nm PCT/US200§/059968

CHROMOLI TH(r) columm 4.6 x 50 mm el uting w th 10-90% aqueous net hanol 5over
4 mn. containing 0.1% TFA, 4 nL/mn, nonitoring at 220 nm | NTERMEDI ATE 49

4- (Trifluoronmet hoxy) benzene-1, 3 -di am ne OCF3
aqueous methanol containing 0.2% H3PO4, 4 min. gradient, monitored at 220 nm).

MS (ES): m/z=179.1 [M+H]". 'H NMR (400 MHz, DMSO-ds) 8 ppm 8.85 (1 H, s),
8.85(1 H,s),7.15(1 H, dd, J = 10.45, 8.94 Hz), 6.68 (1 H, dd, J = 6.55, 2.77 Hz),
6.61 - 6.66 (1 H, m), 5.35 (2 H, s). Intermediate 28 was used in the synthesis of

5 Examples 46 and 114. '

[00171]

procedures described in the preparation of Intermediate 28.

The following intermediates in Table 5 were prepared using the

10 TABLE 5
Inter- Structure Used for Name [M+H]| HPLC
mediate Example Retention
No. Time
(min.)*
29 /@Me 106 |4-Methyl-3-(4H-1,2,4- 175.1 0.28"
H,N T\«N triazol-4-yl)aniline
=N
30 /©:0CF3 17,52, [3-(4H-1,2,4-Triazol-4- | 245.1 2.20°
A 111 |yD)-4-(trifluoromethoxy)
=N aniline
31 CFy 169, 236 |3-(4H-1,2,4-Triazol-4- 229 1.28°
/@\ yD-5-(trifluoromethyl)
H,N N aniline
=y

* = HPLC conditions

a=YMC S5 ODS 4.6 x 50 mm, 10-90% aqucous methanol containing 0.2% HiPOs4, 4

min. gradient, monitored at 220 nm
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H2NNH2 10[ 00177] A m xture of 3-nitro-4-(trifluoromethoxy)aniline (500 nyg,
2.25 mmol) and 10% Pd/ C (240 ng, 0.225 mmol) in ethyl acetate (20 nL) was
degassed with nitrogen. The m xture was stirred under a hydrogen atnosphere
overnight. The catalyst was filtered off, and the filtrate was concentrated
to give | nPEHEUNO 49 (433 ng, 100% as a brown sol i FETURIEYORR68= 0. 707
mn. (YMC SS ODS 4.6 x 50 mm 1510-90% aqueous net hanol containing 0.2%
H3PO4, 4 min. gradient, nonitored at 220 nn). M5 (ES): mz = 193.1

[ MF1-1]-". T FINVR (400 MHz., DNVSO d6) P m(?.,69(1 H dd, J= 8.56, 1.26 Hz),
5.95 (1 H d, $= GTEGMOLITH® Column 46 550 b eiyingy 098 gaiepppyiethingy (2 1 )
4.89(2 H, s). londrarmmsdomhigingd. IWAIF A2t /i, hbsoayddthesis of Exanpl es 90 and
91. 20 I NTERVEDI ATE 50 [00178] To a sol ution containing 2-methoxyet hanol
(0.136 nm., 1.730 mmol) in anhydrous DMF (15 nt.) at 0 C was added NaH
(0.063 g, 1.585 nmol) as a 60% S5dispeERMEDMATEZ2M neral oil. A solution of

4-(2-fluoro-5-nitrophenyl)-4H 1,2 4-tri.azpole (0.300 g,. 1.441 mol) in DV
(2.0 inL) was added vi gémlﬂ‘bé(ﬁﬂf Ft”%zﬁm?f‘?'ll)ié]’f"éy ),p‘pf'ﬂ‘gn'r%@é\cti on m xture was
guenched with water. A brown precipitat@was collected by filtration and
washed with water. The solid was suspe din MeOH (10 nL) and treated with
Pd/C (0.031 g, 0.29 mmol ), and the regctijon was stirred under a hydrogen
10at nosphere. The dark suspension was sWirred for 1 hour at anbient
tenperature. The catal yst was renoved filtration, and the filtrate was
concentrated to dryness to give Inter ate 50 (0.073 g, 21.4%yield) as a
brown oil. HPLC. Rt = 0.187 mn. (YA DS¥¢t. 6 x 50 mMm 10- 90% aqueous
met hanol containing 0.2% H3PO4, 4 min. Fgnt, nonitored at 220 nn). MS

g
ES): nez = 235 1 _[M+H]. |FIN 400 _15 , d6). 8 8.75 (2 H, s),
(7. 0)1 (1 H d, §@15£.157k“|1&‘}t}“6’f gg"ﬁu%?‘éﬁ‘"t'\g!ﬁﬁ?‘%&%%ﬁzo(‘ggﬁé m§’)°,-96f°,. 98 - 21. 06
(2 H m, 3.50 mmad) dnd pipridih-445) (48Bmg,2.803nhbl) ia )DMSM{ 1atiBchs a¢ateda0100as used in
t he synt hesis Exanpl.e 126. | NTERVEDI ATE 51. .
204- (1o Nt b1 bt BEFTHER. The RS RS BCAE S5 Fith EOAC e JIEs Tt  ne v +oN
[00179] To al0solcunbiodd e@fracth-we2e Fdstial withrine, idriepdnd ryrikpatdibdd 1g glyelantarangz ol e (0. 150
g, 0.721 mmol) _i.n anh ous,. (.0 ).at. e er.at ur s added
cesi um car bonatsoehd( 3}?4%9%3“51‘?‘??"’\{5&%W%§#&%ﬂ‘}ﬁ%€ ‘hdy{op'l'plégéél? imrﬁ)xa%?(%f%élw g, .
0.94 mmol ). Thdhe mégurt wendgeseidund gimedasichelmdagert gmgphee forfl hewr. Thehour's, the
reaction was coalgd AN i Gt A bl RhEloncehifie Bt LRGmURRe SXt ract ed

three tines wt
(233 mg, 84%) as a brown solid. HPLC: Rt = 0.227 min. (CHROMOLITH® column

15 4.6 x 50 mm eluting with 10-90% aqueous methanol over 4 min. containing 0.1%
TFA, 4 mL/min., monitoring at 220 nm). MS (ES): m/z = 260 [M+H]". Intermediate
32 was used in the synthesis of Example 141.

INTERMEDIATE 33
20  tert-Butyl (3R,4S)-1-(3-amino-5-(4H-1,2,4-triazol-4-yl)phenyl)-3-hydroxypiperidin-
4-ylcarbamate
P:JHBoc

SN

N

H,N" t NN

N
\QN
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organi cs were conbi ned, washed with water and brine, and dried over
anhydrous sodium sulfate. The reaction m xture was filtered and
concentrated, and the solid 5 was suspended in MeOH (10 ni) at ambi ent
tenperature. To the m xture was added 10% Pd/C (0.015 g, 0.144 nmol), and
the reacti OHORROE red under. a hydrogen at nosphere. TBHAR0PISpensi on
was stirred for 1 hour. The catalyst was renoved via filtration, and the
filtrate was concentrated to give Internediate 51 (0.064 g, 0.222 mol,
30.9 %yield) as a beige solid. HPLC. R = 0.160 mn. (YMC S5 ODS 10 4.6 X
50 mm 10-90% aqueous net hanol containing 0.2% H3PO4, 4 m n. gradient,

noni tored at 220 nfddiatdBA( B éramnzoff3kzls§-43az{d%lt&-niu%l?l-dh'hﬁ A8, Vaz, DVEQd6)
8 ppm 8.70(2 H, spzb, 7.01 (1.H d, J=8.81 Hz), 6.57 - 6.66 (2 H m, 5.04-
5.12 (2 H, m, ¥Orbeybpriperidgy3-os )y 220 - 2.36 (2 H m, 2.07 (3 H s),
1.66- 1.78(2 H m, 1.39 - 1.50 (2 H, mN, Internediate 51 was used in the
synthesis of Exanple 128. 15 [00180] The. f@H owi ng internmediates in Table 7
were prepared using the procedures desEriEed in the preparation of

I nternediate 50 and Internediate 51. T 7 Inter- nediate No. Structure

Used for Exanple Nane M+rH HPLC Retentiogg Tinme (mn.)* 52 m e Me 40...."N,
H2NNv * N
O,N Ny
S

S [00173] A mixture of 4-(3-fluoro-5-nitrophenyl)-4H-1,2 4-triazole (200 mg, 0.96
mmol), 4-azidopiperidin-3-ol (164 mg, 1.15 mmol) and K,CO: (199 mg, 1.44 mmol)
in DMSO was heated at 100 °C for 4 hours. The reaction mixture was poured into
water and extracted with EtOAc (two times). The combined extracts were washed
with water and brine, dried over MgSOy, filtered and concentrated. The crude

10 material was purified by flash chromatography, (SiO;, 24 g column, 0-12%
MeOH/DCM) to give Intermediate 33A (135 mg, 43%) as a yellow solid. HPLC: Rt =
1.722 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous
methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220 nm). MS

_ (ES): m/z =331 [M+H]".

15
Preparation of zerr-butyl (3R.4S)-1-(3-amino-5-(4H-1,2 4-triazol-4-yl)phenyl)-3-
hydroxypiperidin-4-ylcarbamate )

B:IHBOC

SN

HoN L/\\'N
N
[00174] To asolution of Intermediate 33A (135 mg, 0.41 mmol) in THF (5 mL)
20  was added trimethylphosphine (1.0 M solution in toluene, 3 mL, 3.00 mmol). The
reaction mixture was stirred for 1 hour, and MeOH (2 mL) and 1N NaOH (2 mL)

were added and stirred for an additional 30 min. The reaction mixture was extracted

-78 -



140 4-(3-(D nethyl am no) propoxy)-3-(4H1,2,4- triazol-4-yl) aniline 262.1

0.173 a 53 11011 ... . N H2NN \- N L:ri 143 4-(2-(Pyrrolidin-1-
yl ) et hoxy)-3-(4HL, 2, 4-triazol -4-y1l) aniline 274.1 0.162 a 54 H2N | a
441J-F BocN-Me so) 14".-N ?-,--.N 153 tert-Butyl 2-(4-a

2-(4H 1,2, ¥APIRH24- yi) phenoxy) et hyl (met hyl ) car baﬁﬁ?’@“é’é%“?“ﬁ 158 a

with EtOAc (three times). The combined extracts were dried over MgSOy, filtered
and concentrated. The residue was dissolved in THF (30 mL) with TEA (0.171 mL,
1.23 mmol) and Boc,O (0.190 mL, 0.82 mmol) and stirred at room temperature for 2
hours. The reaction mixture was diluted with water and extracted with EtOAc (three
5  times). The combined organic layers were washed with brine, dried over MgSO,,

filtered and concentrated. The crude was purified by flash chromatography, (SiO,,
12g column, MeOH/DCM=0-8%) to give a yellow solid. The solid was dissolved in
MeOH (20 mL), and 10% Pd/C (50 mg) was added. The mixture was stirred under
hydrogen atmosphere overnight. The reaction mixture was filtered and concentrated

10 to give Intermediate 33A (84 mg, 19%). HPLC: Rt = 1.573 min. (CHROMOLITH®
column 4.6 x 50 mm eluting with 10-90% aqueous methanol over 4 min. containing
0.1% TFA, 4 mL/min., monitoring at 220 nm). MS (ES): m/z =375 [M+H]".

Intermediate 33 was used in the synthesis of Example 142.

15 INTERMEDIATE 34
4-Morpholino-3-(4H-1,2,4-triazol-4-yl)aniline

o
oY
HN" N

e

[00175] To a solution containing 4-(2-fluoro-5-nitrophenyl)-4H-1,2,4-triazole
(0.500 g, 2.402 mmol) and morpholine (0.251 g, 2.88 mmol) in DMSO (6 mL) at

20  room temperature was added potassium carbonate (0.498 g, 3.60 mmol). The dark
brown mixture was étirred for 30 min. The solution was then diluted with water, and
a precipitate formed. Filtration of the suspension afforded a brown solid. The solid
was then suspended in MeOH (15 mL), and 10% Pd/C (0.051 g, 0.480 mmol) was
added. An atmosphere of H» (balloon) was introduced, and the black suspension was

25  stirred for 30 minutes at ambient temperature. The catalyst was removed via
filtration. The filtrate was concentrated and dried overnight to afford Intermediate 34
(0.250 g, 42.4 % yield) as an orange solid. HPLC: Rt=0.327 min. (YMC S5 ODS
4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3;PO,, 4 min. gradient,
monitored at 220 nm). MS (ES): m/z = 246.1 [M+H]". "H NMR (400 MHz, DMSO-
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* HPLC conditions YMC S5 ODS 4.6 x 50 nm 10-90% aqueous net hanol

contai ning 0.2% H3PO4, 4 min. gradient, nonitored at 220 nm [00181] To
a solution of 2-chloro-5-nitrobenzal dehyde (2.5 g, 13.5 mml) in DVE (27
m.) at room tenperature was added tosyl nmethyl isocyanide (2.76 g, 14.15

mmol ) 10and¥P3EEEWm carbonate (3.72 g, 26.9 mml ). THETHSXEPEWas heat ed
to reflux overnight. The m xture was cool ed and poured into Et0Ac. The
resul ting suspension was vvashed vvith H20 (2 x 100 nL) and brine (2 x 100
m.). The organics_were _conbi ne dried over anhydrous nagnesium sul f at e,

filtered, and c¥héent $atedl |Sh7\9§(:U'éd TR -8 Hrd & 7t Brddedr 856 314 ssol ved

in DOM and charges1t 43y 89.5918), bbse et s13.Lantsuisdgenybischy. el uted at 60
m./mn. with a Zgﬁ(m n. grad |e§n)!t fr%m 100‘2} exanes( to )2%% Etgg@/ hexanes

(noni toring at @B@tmdlatem"ewaw?ddbfheé%heﬁ'?af:%%@*Wérblf%caa%le‘?ntrat ed, and
the resulting solid was d| ssol ved in THF (40 nlL). Acetic acid (54.0 nL, 943
nmol ) and iron powder 33.7 mmul ) were then added, and the

resul ting nixt ul®®Rhs ég’c]léﬂmé\‘}é‘?rﬁff‘ﬂﬁfs in, Fablg)6 were preparedusingithsn i xt ur e was
cool ed 20 and pgbdedshed dtE@IbEOA tH¥lprPhrasamtofdr@ediagseous sodi um car bonat e and
extracted with ethyl acetate (3 x 100 nL). The organics were conbi ned,
washed with water and brine, and dried over anhydrous nmagnesium sulfate,
and concentrat ed. The crude product waBlEssol ved in a snall anount of DCM
and char ged to p—88—g—silieca—gel—ecgrt+ridge—vwhi-ch—was—eluted—at—601l / m n.
with a 25 nin. |gluai bnt £ 3BRE0006 HERSHEY 25t 0 N8WS6 Et 0AHE K AHRC
(nmonitoring at |akd4iatdr) . The appropriEadngpld|r acti ons were | contrRéntiaied to
afford I nternedi %55 (0.40 g, 15 |%vyielld) as a light |yell pw_solid. HPLC
Rt = 1.837 min] ( S5 ODS 4.6 x 50 nm [10- 90% aqueous| net hahB¥ cpnt ai ni ng
0.2% H3PO4, 4 rfin. gradient, nonitgred at 220 nn) IVB (IES) : ndnzn)t 195. 1

[ MiH] . | FI NVR (1400—MH-= DP/SOd@)M,g;mQ/‘ : 751 H- s 57.18(1
H d, J = 8.56|H7, .01 (1 Iﬁ;/g J 4%, “?‘(‘ILM)"}IY‘G'PS’S{‘E K39-4p,0$2" g 56, 2. 77
Hz), 5.49 (2 H| s). |[nte gN 53 was UyseD-3iaHL1Ps- sert hes| s of Exarrple
79. I ntermedi ate 56Apar atign of 2 rézz %hl or.0-5-ni trophenyl )oxazol e
C 0--/ [00182] To a|BMNoudy Nudpensi on ofMZXANYPEIEE nil r obknzoi ¢ faci d (1.0

g, 4.96 nml) 15 and|DVF (0.0I% niL,| 0.25 |mml) in DCM (|12. 4| nL) at| 0 C was
added a 2M sol ytion pf oxalyl chloride i DCM (2.98 ni,[ 5.9p mol )} The

resul ting suspeg Hbj6()ll WS St lMeeuMleu4 {22"‘ _ggi T OONT tET ;égJ]il. LUBgaTile
nd '

reaction m xturle was concentnat d ijn’vaéyo azeotroq th™tolluene to
renove HC1 and |oxaly Ye- The rigsi diemwhgamingsol vied in
t et ramet hyl enegul f on 9H2& HLQN, whi cketp}q}_g_@ﬁ_p’gh_car bonat e
‘ triazol-4-yl)benzene-
1,4-diamine
37 O,Me 123 [N1-(2-Methoxyethyl)- | 234.1| 0.173*
H
/@EN\) 2-(4H-1,2,4-triazol-4-
H,N N yl)benzene-1,4-
\Q N
N diamine
38 Me. -Me 127  [4-(2-(Dimethylamino) [248.1| 0.27°
/@EO\) ethoxy)-3-(4H-1,2,4-
H.N N triazol-4-yl)aniline
2 L :N
=N
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20(1.37 g,

nitrogen f

or 1

hour .

9.92 mol) and 1H 1, 2,3-triazole (0.29 nL, 4.96 Mol ) were
added. The m xture was heated to 150 C under
m Xture was cooled and diluted with Et 0OAc and wat er.

The

The | ayers were

separated, and the aqgueous phase extracted three times with EtOAc (50 ni).
The organi &9 YU nbi ned, washed with water and bri nECTEREYREWBdri ed

over anhydrous magnesi um sul fate.

Filtrati on 25and concentrati on afforded a

dark brown oil which was-dissolved in a small anount of DCM and charged to
i i i-tha-25 mn.

a 80g silica gel—car

gradi ent from
Concentrati on

g, 39 % yield
4.6 Xx 50 mm 1
gradi ent, noni
DVBO- d6) 6 ppm
8.81, 2.77 Hz)
4- chl or o- 3- (0ox
56A (0.431 g,

(19.2 nmL) was

heated to 50 C
300 nL of satu
and washed wt
magnesi um sul f
15di ssol ved in
cartridge whic
hexancs to 709
afforded Inter
1.923 mn. (YM
H3IPO4, 4 m n.

[ VHY' . NMR (40
H d, J = 8.56
2.77 Hz), 5.53
Exanpl e 81. 25
Preparation of
of 3-nitrobenz
H20) (2.01 g,

for 1 hour. Th

| Aot

D- ¥6%

ored
Q 71

aqueous net han

at 220 nm). MB
(1 4 d 1 =2

0 50%@@%/ hexdssd §or

Dhedidde appropriate f
as g light yell ow

50l 1 d.
DI
(ES):
77 o

BambrNs af forded | nt
HPLC. Rt = 3. 346 nf
confai ning 0.2% H3PO4,

od _at 65 nl/m

n A}

moni t¥#hg at

tn/z = 225.0 [
Q 42(1 H s)

RSz

er ne

MtH]
8

nHPLC

zhﬁFn.
. (YR (

22 (1]

Gicahe,H6A (0. 431
in._ (YNC S5 QDS

400 MHz,
i, dd, J=

7995
azol - 2
1.92 n
hdded
over n
rat ed
N wat g
ate, f

(1 H d, Ye 58
-yl ) anigd-N

mol ) and aglet i
iron powdér (O
i ght. NHeact
aque 2003
r Hald Bri New T
iltered, and c

81247
10018}
c acid
ion m
and e

bncent |

NI-B-56(1 H, s)
i

10

HAM-£ y VB z&00!

ated. The darkK

bhmgygmggbuticn of
.69 nL, 134
268 g PropyBd-GHod4 The

2612

efdpal i

I ntern

ed

drie
bro

1) in
I Xxture
nd pour

d over
WN Ol

on of

edi at e
THF

was

ed into

tracted with Bt OAc (3 x 45 L),
ne or garit€2BiRase was

anhydr ous
was

d4ell
N Was

Et 0AC
medi at
C S5 (
Or adi €
D VHz,
Hz) ,

H—amouTge 0feD
eluted at B0 m
/ hexanes. nc

e 56 (0.301 g,
DS 4 5¥e
) .\ or

)
ni['i\'}so dél, 8 p

Jvilgilu'
|/ m n.
bnt rat i
80% vyi

10-9

bm 8. 24
) = 2. ]

wth a 25 mn.
(Bimatifylantieo) appr]
e%ly%)N lar%etﬂﬂ-ZQr g

D00 aqueous’ net

%eﬁénﬁl,&%ﬂami%- K
(7 Hz), 6.67 (1

_ hanol
od at  {20-1Atriaggs4yBS) - nif z

gra
opri
lnge

8 (1
| H

G{IErged oo 495 S hiGee gel

dient f
ate frg
oi | .
cont a
19
H s),
dd, J 3

HRLC. Rt

(31H,
NTERN
2-(3-
bt hi 04
11.53
e m xt

-

7.13 (1 H d,
|
T

s). Inter
(EDI ATE 57 _3- (
Ni trophenyl)th

m de We 1

ce
Hpglmas cgéybd

Lt @356
hi azol 1
azol e

(i c aci
toro

ne
184]

N

D. 98 mind,j-friaol-4ethl or gacet

bgnz(eZe— EZ—d[ﬂlﬁneS\‘

bm t enper at ur e,

NBQ-Mebakybthyll-f 2453 n DI663T 9

I nte
AY

vas h
pou

r redi at
el |l ow 9
al dehyd
eated t
red

42

=

HzN/C[::\\/\ D

L\N

I

139

N1-(2-(Pyrrolidin-1-
yl) ethyl)-2-(4H-1,2 ,4-
triazol-4-yl)benzene-

1,4-diamine

273.1

0.158°

43

~_-OH

$

A

N

‘

WL

z

149

2-(4-(4-Amino-2-(4H-
1,2 4-triazol-4-yl)
phenyl)piperazin-1-yl)

ethanol

289.1

0.157°

rom 100%
ctions

ning 0.2%
5.1

7.19 (1
8. 56,

of
e S57A
uspensi on
e (45%in
o reflux
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into ice water,
Et hyl
t hrough CELI TE(
acet at e,

and rendered al kaline using 30 nL of 12 N NaOH sol ution.

r.

acetate was then added,

and the conbined organic |ayers were dried over

and the resulting emul sion was filtered
The aqueous |ayer was extracted twice wth ethyl
magnesi um sul f at e.

Filtration WA4Y¥EHE¥t rati on under reduced 10 pressure P& ?;1’8’(959968
Internedi ate 57A (2.107 g, 91 %yield) as a brown solid. HPLC. Rt 3.331
mn. (YMC S5 ODS 4.6 x 50 mm 10-90% aqueous net hanol cont ai ni ng 0. 2%
H3PO4, 4 min. gradient mmnitored at 220 nn) NS (FS): z = 207.0 [ M+H]
1H NVR (400 MHz, InBv/SO- d6) St8icpism 8. &/s¢difor, t, Namel. 89 HeyH | 8HBUC - | 8. 41 (1
H m, 828 - 8341 H m, 8.00 -E§ar9p‘§e(; H om, 7.94 (1 Helyiod| = 3: 27
Hz), 157.80(1 H, t, J = 8.06 Hz). Rreparation of 3-(thi azol-2-y1') Ani | i ne
[00185] To a sysp¥nsion of Internediate 57A (500 nmg, 2.@25 fmdide jn
absol ute 20 ethanol (12 nlL) at anbijent tenperature was jpdded yy| ni ckel
(60 ng, 2.425 runal) ! An atnonspherd of hyidrogen was theh i niroduceld, and
the mxture wag s#dr t@g‘sfh g at5O0ani(zhornhelper at 2981 | Th3Suspensi on
was filtered through ko@ncentragtgg‘ ygg@ilrﬁdu ed pressurp and
dried in vacuo, furnlshl ng | “ermedi ate 57 d’ %yield) ps a
yellow oil. HPUC Rt|= 1.433 mn. ([YMC s5tr@@$4zvl)emknez5 0 mn 10-9p%
aqueous net hangl contai ning 0.2% H3PO4, 4 min. gradient|, nopitoredl at 220
nm. MS (ES): miz = 177.1 [MtH . 1FI NVR (J400 MHz, DVBSCdB) .8 ppm 7| 85 (1 H,
d, J = 3.02 Hz)—F—7B{1 H; t J =13 10 |-|7\ 717{1H ol —120 Hz) ,
7.02 -7.15 (2 H 9, [6.60 Me6. 67 (1139 153[>-(4Msthyiiveraziay | 23%{ +3di ht e 57
was used in thg synthesis Exanplie 107.|1NEERYEDIATE 58 SMet hyl
6- am noi ndol i ng- 1- carboxykate H2N | 0 [00186] A suspensijon of methy
6- ni t roi ndol i nd- 1- caf boxyl Le (187 |mg, 0. [8%2¢Holpniliee MeoH (L5 L) as
purged wi th nit|rogen|and ted wifth 10% Pd/ C (20 ng, [0.19|nmol).[ The
reaction m xturle was|stir A/ 0gm tenperature under [a 10| hydrogen
at nosphere for |5 houts 2NThe SLR‘ipgncl on was then purged wthjnitrogen,
filtered and cgncent ated to dritegs to gfford Internedi ate[58 (93| ny, 57.5
%. HPLC. Rt :J/ RE TN gWMCTS5 OPS &30 Jqpﬂgb t hanol
cont ai ni ng 0. 2% H3PO#, 4 n. gradijent, noni M5 (ES): nlz
= 193.1 [ MtH . |1H NVR (400 IVHz, DNMBO- d6) 15ﬁrﬁlaz0b‘8ylel H s)| 6.80(L H d, J
15= 7.81 Hz), .15 (L H, ~NJ = 7.093, 2. g;{gnﬁ? era&,nwy]jz H|s), 3.81 -3.91
(2 H m, 3.70((3 H|s), 88 (2 H| t, J 4p nt er npdi at e b8 was
used in the synthesis o npl e 43 ethanol
HzN Ny
=y
o _ _ _ a
47 H\/[] 151  |tert-Butyl 3-((4 375.2| 3260
/@N N amino-2-(4H-1,2,4-
0oC
H,N N triazol-4-
=y _
yl)phenylamino)
methyl)morpholine-4-
carboxylate .
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| NTERMVEDI ATE 59 20Met hyl 5-am no- 2-f 1 uor ophenyl carbamate 0 H2ZNN AOwve
I nternmedi ate 59A: Preparation of nethyl 2-fluoro-5-nitrophenyl carbamate 02N
O N.L Ow 25[00187] A solution of 2-fluoro-5- nitroaniline (500 ng, 3.20
mmol) in THE (20 nl) was treated with DI EA (0.84 niL, 4, %/followedby
met hyl chl SfOPOYHEPE (0.25 niL, 3.20mol). The reacti oﬁc?ﬁUﬂoﬁ ERMs stirred
at room tenperature overnight and concentrated to dryness. The crude
product was dissolved in a small am)unt of DCM and purified by flash
chromat ogr aphy (Si-02 200 et hyl ace xanes to 5004 ot hyl
acet at e/ hexane$, 1180 |g colSMFue30 i

(YMC S5 ODS 4.6 x|fenin| 10-90%

(450 ng, 5 65. by %iate HPLC Rt = 2. 8()§xaﬂ’-}p1}.
aqueous net hangl contai ning 0. 2% HEPO4, m n. gradient|, nopitoredq at 220
8.72 ( H, ddIims o 6. 80,

nm . NVR (400 MzNODMBO d6) 6 ppm 9/94 (1|H s),
2.77 Hz), 7.87)- 8.09 (1 H m, 7.%2 (1 S) (mikQFrleparati on
hannt ¢ rmi&&)é_é sol ution
2r5éat gd with
turel under |a

of nmethyl 5-a nn-?-fllmrnnh
of Internediate %8A |(450 ng(\;ﬁ ;"L'??°
d
as fjiltered and 15
(376 ny, 97 9.

3 (4'HOPML%£&Q¢
tron m Xt ure

10% Pd/ C-(40 ny, 0.38 stlrred
hydrogen at nosphere ff,or The reaq

concentrated tp a white sol\aq to af

HPLC. Rt = 0.4p3 min. (YMC S5 ODS 4. us met Hanol

cont ai ni ng 0.2 , 4 mn. gradl ES): mz
= 185. O] M+ ; 0 A h . .86 (2 H,
m, 6.20 - 6.29 494(2H s) 362(3H s). Interrredlate 59 was
used in the syntﬁ%l“s(ﬁgong%mr?o Exanpl es 8, 68, and 39.

? YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3POy, 4

min. gradient, monitored at 220 nm

® CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous methanol

5  over 4 min. containing 0.1% TFA, 4 mL/min, monitoring at 220 nm.

INTERMEDIATE 49

4-(Trifluoromethoxy)benzene-1,3-diamine

H,N NH,

10 [00177] A mixture of 3-nitro-4-(trifluoromethoxy)aniline (500 mg, 2.25 mmol) and
10% Pd/C (240 mg, 0.225 mmol) in ethyl acetate (20 mL) was degassed with
nitrogen. The mixture was stirred under a hydrogen atmosphere ovemight._ The
catalyst was filtered off, and the filtrate was concentrated to give Intermediate 49 (433
mg, 100%) as a brown solid. HPLC: Rt = 0.707 min. (YMC S5 ODS 4.6 x 50 mm,

15 10-90% aqueous methanol containing 0.2% H3POy4, 4 min. gradient, monitored at 220
nm). MS (ES): m/z = 193.1 [M+H]". 'H NMR (400 MHz, DMSO-ds) § ppm 6.69 (1
H, dd, J=8.56, 1.26 Hz), 5.95 (1 H, d, J=2.52 Hz), 5.75 (1 H, dd, /= 8.69, 2.64
Hz), 4.91 (2 H, 5), 4.89 (2 H, 5). Intermediate 49 was used in the synthesis of Examples |
90 and 91.

20

INTERMEDIATE 50
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| NTERVEDI ATE 60 Met hyl 6-am no- 3, 3-di net hyl i ndol i ne- 1- car boxyl at e

I ntermedi ate 60A: Preparation of nethyl 2-brono-5-nitrophenylcarbamate NH
0OVe [00189] A solution of 2-brono-5-nitroaniline (500 ng, 2.30 mmol) in
THF (40 nL) was treated with pyridine (0.19 nL, 2.3 nmmol) and net hyl

chl or of or re¥@ 2010104269 | 3.5 mmol ) at room tenperature. {E2009/088¢f s,

‘addi tional nethyl chloroformate 5(0.27 nL, 3.5 mmol) was added, and the
reaction mxture was stirred at roomtenperature for an additional 3 hours.
The reaction m xture was concentrated to dryness and then taken up in EtOAc
(30 nL) and washed with F-®RMgdoxyshoxypd(4-).2.4-dazeld-(IMadis04) , filtered and
concentrated. The crude product was dissol vedomgn a snmall amount of DCM and
purified by flash chronat ography (Si 02 0%\ey1yl 10acet at e/ hexanes to 30%
et hyl acet at e/ hexanes, 40 g colum, 3 n. “‘gradient) to afford

| nternedi ate 60A (390 ng, 61.5 % .4 A< 3.215 mn. (YMC S5 ODS 4.6 X
50 mm 10-90% aqueous net hanol cont ai ni ng Q. 2’% H3PO4, 4 mn gradient,
nonitored at 220 nm. Ms (ES): mz = 274.9 ['er H . 1HNVR (400 MHz,

DVSO- d6) 13 ppm @9B88] ( oM, sokdion @ntd#ingR-drbthodtyetanal (@152mHEZ)730 mn®® in 7. 96 (1 H,

m, 7.88 15- 7.9 1%@27 H, i.af e 60B: Preparation of
net hyl 2- br ono- -?‘ﬁsrf’lf‘s e ?tl%iects‘ﬁﬁflagiﬁ)d%awgﬁﬁgégg mmogﬁ“[?)g)lém A

sol ution of §ntdsmpestnat @in6@Bil( 261utign of0t- Qalﬂummﬁ mtrbpheDWF%( 23 4ntigzolvas treat ed
wi t h sodi um hydy,i (4 o ure was warned to
room t enper at ur{g'#1 P %1 mmw) mb t(EHDmLe 56 e‘@ (!c):wa fky”tn o g(ﬁlﬁmutﬁ% 'xture was
treated with 3-the mwﬁmurhyv‘am@mmw(ﬂﬂwﬁm An&rownﬂpr@dplmma); colltxeld hyhe

react on vs vagflel, (AR L AIBRLATHE Syl AL AU, yTBR B Lng was poured

into Et0Ac (5 ) and washed W Yo a
organi cs were dir¢ated withE2S@AP3 1 ¢, 10120 emead)), anddhegerstemvasatined ltnéerdrhydTem; The

crude brodugh "fedhaaohieshul Ry RTall  AIRURY 16l PEMARLBUELE] o DY ] ash

chr omat ogr aphy 2" hexanes to 30% et acetate col um,
30 min. gradi entafabsbwasfrérerved Ylhﬁblfaﬁwia@ttbe Bone prRu@nepytr8ghey dryriss @ Rt = 3.835

mn. (YMC S5 (3 i gl 0. 2%
H3PO4, 4 min. G;ééé]ﬁngﬁ?edﬁ%om gilggg Qpﬂ//ngﬁéi@%%meBﬁQ%LCCQPZ@lQH?:g% 0 [ MtHI .

1HNMR (400 MHz, IDABES @65 46 H=ibrms. lfﬁo%qaqwouumetbanel czmawinsﬂz?Y HEOpd - 8.11(1
H m, 8.00 - 8m£ﬁ5gréd1xerhﬂ,mdﬁ)tere&lat§@0 nrfh). 88S (Bs)Hn/zM235.4 [u( I'Hhme (46b =

15  MHz, DMSO-dg) 8 ppm 8.75 (2 H, s), 7.01 (1 H, d, J = 9.57 Hz), 6.59 - 6.66 (2 H,
m), 5.04 (2 H, s), 3.98 - 4.06 (2 H, m), 3.50 - 3.57 (2 H, m), 3.22 (3 H, s).

Intermediate 50 was used in the synthesis of Example 126.

INTERMEDIATE 51
20 4-(1-Methylpiperidin-4-yloxy)-3-(4H-1,2 4-triazol-4-yl)aniline

[00179] To a solution of 4-(2-fluoro-5-nitrophenyl)-4H-1,2,4-triazole (0.150 g,
0.721 mmol) in anhydrous DMF (0.721 mL) at room temperature was added cesium
carbonate (0.49 g, 1.5 mmol) and 1-methylpiperidin-4-ol (0.108 g, 0.94 mmol). The
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15.36 Hz), 3.88 (1 H d, J = 15.36 Hz), 3.57 (3 H s), 1.75 (3 H, s).

I nternedi ate 60C. Preparation of nethyl

3, 3-di met hy1- 6-ni troi ndoline-1-carboxylate Me Me 02N 0OV 10[ 00191] A
solution of Internediate 60B (248 ny, 0.75 mol) in degassed DMF (3 -nL) was
treated wi NP PHIun(11) acetate (16.9 nmy, 0.075 moF TSI Por mat e
(64.6 nmg, 0.95 nrnol), sodiumacetate (161 ngy, 1.96 nmol), and

t et raet hyl ammoni um chl oride (0.146 ni, 0.95 mml). The reaction m xture was
purged with argon and heated to 90 C faor one hour, then cooled to room
tenperature. TRSUiagAlYton wat beptgd b 7P5 Cnddter 7 houp, ereasiign det (ol 2 t h Et 0AC

(25 nL). The saliukd Afth watsr, Was buddiowhadlexdBOk Btfiree tim€shvith20nI2DCM nd tBY | ed
(Na2SO™4), filtered and congentrated to dryness. crude ]%r oduct was

: The .
di ssol ved in a “HRIFY VHRBUPRNCES Vasest Ve ARG hrive: aBﬁrfqda%ﬁ aghdERAL ogr aphy
(Si 02, 0% et hylsoagftatae! hexaaesontntixdR%ae tilyrbd d ebrabrattexanes soltl0 g col um,
30 mm gradient) to affar 196.1 ...99 9. LC: Rt = 3. mm 20
(YMC S5 QDS 4. 6‘2“% suspenfgf) in %%g‘gd/é Q%b@&ﬁ‘gg%‘f%%‘fm?E%‘g%i“ﬁﬁt‘ﬁbwbi “gg}% H3PO4, 4
m n. gradi ent, 10®AdOEODI5 at0.132 thnivm) andMiz rédctdn waslsdrred 1AGdr.ahyfirbdn] . | FI NVR
(400 MHz, DMBO-d6) .ppm.8.43(1 H s). 7.90 dd.. J = 8.31, 2 27 Hz),
Viea 1 H g e ik Gubing ) es ety hol hetagnty il piad, )
25Pr epar at i on ofa fitedtiop| and tha filtrae-v3is Serdienmateti yd gived bitdrmedidte £l0064 gl at e [ 00192]
A suspensi on of ter Lat e .60C (196 ol 83 i 0 nmL) was
treated with 1(90%5%31%[?% %nﬁelg >f elﬁ%%olh '%n&zg‘?i %dd&gt&%rgnypééper ature
under a hydilogédrb xatms plfei0ts dqesous nctbaohautamingtOlPehHIAC.t emmdgradieht,concent r at ed

to dryness. The. t I 55 i e I t DCM and

pur 11 od by 5f ALEEu BRORHE RS BB e L Ry RTRHE Dro

acet at e/ hexanes) 340mg. Hd? v, 7.801 M, d. 7 gB-&HHEN6 §7 t ©6GR 6. 3¢t-érl3edi at e 60

(112 ng, 64.9 ﬁ,m),‘ﬂf@i e, §) 8.-2@/9%%%, n‘&,Yi\.@ S%1, PPséH 78230 ndfT 3910- 90%
0 ,

aqueous net han containing 0.2 4 mn. gradient, nonitored at 220
nm. M5 (ES): nmil20£ Boy). miqrpdigte Slpvaspsqdumthe sochenppf Expgloldd) 8 ppm 7.01 (1
H s), 6.845(1 H d, J =8.06 H), 6.17 (1 H dd, J = 107.93, 2.14 Hz),
4.98(2 H, s), 3.70(3 H s?,.3.61 (2. H s), 1.18 (6 H, 's). Internediate 60
was used in t hd00§t haks felleyringpisrpadiates in TablTravERsyeTe ugipe the

7- Ani no- 1, 4- di pRickdokd Wbsombeld i Bé e arios oMaterttdbid 5 a2®MeerhQRAO8]. A sol ution
of 7-am no-4-net hyl qui nolin-2(1H)-one (530 ng, 3.04 Mol ) in DVF (40 nl)
was treated with sodi um hydride (146 ng, 3.65 mmol), followed by nethyl
iodide (0.23 nmL, 3.65 nmol). The reactrABDEwWas stirred at room tenperature

for 2 hours. The—+egeti-oA—was—guenrched—w-ih a(—e%@@—n%—a-n-d—e*t—r act ed
with Inter- Structure Used for Name +H| HPLC
mediate Example Retention
No. Time
_ (min.)*
52 Me 140  |4-(3-(Dimethylamino) | 262.1| 0.173°
O ~N.
,C[ ~ Me propoxy)-3-(4H-1,2,4-
HN N n - o
=y triazol-4-yl) aniline
53 /CKO\/\D 143 |4-(2-(Pyrrolidin-1- 274.1| 0.162°
H;N L/\\'N ylethoxy)-3-(4H- _
N 1,2,4-triazol-4-yl)
aniline
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]

20 EtOAc (3 x 50 nL). The conbi ned organics were washed with 10% aq Li Cl
solution, dried (Na2SO™4), filtered and concentrated to dryness. The crude
product was dissolved in a small amount of DCM and purified by flash

chr omat ogr Si 02, 0- 10% MeOH CH2C12, 24 g colum, 30 min. gradient) to
afford Int e\BﬁéHﬁ H4269% 1 (124 ny, 21.7 % . HPLC. Rt = 1. PETRYR0090 S5 ODS
4.6 x 50 mm 10-90% aqueous 25 net hanol containing 0.2% H3PO4, 4 mn.
gradient, nonitored at 220 nn). I\/B (ES): mz = 189.1 [ MtH]. 1H NIVR (400

MHz, DVSO- d6) 42 (1 H 1 =903 H) 653 (1H, .27 Hz),
6.52 (1 H, s), 6. 6‘9 1 H d, aoc-n Me 00 188 |rem-Haiy! 2-p+-pming) 33431 4%%83"‘ i s),
2.30 (3 H d, J= at &r nedi at e Eﬂ.(mﬁzu%golm t he |synt hesi s of

Exanpl e 164. INTERM_DI A 2 N-(4 Am nopyr i di n-2-yl)acetanm|de H NNH MeO 5
| nt er medi ate 63A: PrepaNatyo /Gﬁ met hyl Z-ﬁb@FWB@W onilcotilnate N 1
MeO2CNH ., L Me |0 [00194] To a oI ution of |mRipYarkAmai NOI soni cotinate (0.5
g, 3.29 mol) iln-Ac —| (R 6 n1\ at roomtenperature was added acetic
anhydride (0.37, and 10 the m xture was refluxed for 1 hour.
The mixture was Fea ‘Bﬁﬁ?ﬁ“transferred to a 100 nL round-bottom where the
product was prec f d Y. in 6 nL).

The suspensi on \Agg/lét%ﬁg??:é%greeﬁ%gw’%@hw rgéﬂ%\ﬁélcoﬁgigm gﬁ(»ﬁﬁs}g{)‘fg was dried
i n vacuo over ni ght gradient,makipndati22é emnedi ate 62A (0.491 g, 76 %yield) as a
light yellow solid. HPLC. Rt = 1.927 nmin. (YMC S5 ODS 4.6 x 50 mm 10-90%
15 aqueous net hanol containing 0.2% H3PO4, 4 mn. gradient, nonitored ai
220 nm. MS §ES): mz = 195.1 [ MFHINTERNINRTES60 MHz, DMSO d6) 8 ppm 10. 76
(1 H s), 857(1 H s), 8.48(1 Hcnls 3J®x§zop§yb¥rﬁlm 7.51 (1 H dd, J 5. 04,
1.51 Hz), 3.88(3 H s), 2.11 (3 H, O) I nt é&rnedi ate 62B: Preparatlon of

2- acet am doi soni coti noyl azi de 1 0 NH 'AO [00195] To a suspension of
I nternedi ate 62A (0.250 g, 1.29 nmol) (2 mL) at roomtenperature
was added anhydrous hydrazine (0.04%Nm” 1. 5Nmm|) and the m xture was
heated to reflux for 1 hour. The suspensi or?‘véas cool ed and 25filtered,

washi ng the sol jodi8y t rolRQikionld¥e-cBRtJ-SInivaisenehildcBitici(D5 ¥,AG $qnAd Pin WHEX
(27 mL) at room temperature was added tosylmethyl isocyanide (2.76 g, 14.15 mmol)

10  and potassium carbonate (3.72 g, 26.9 mmol). The mixture was heated to reflux
overnight. The mixture was cooled and poured into EtOAc. The resulting suspension
was washed with H>O (2 x 100 mL) and brine (2 x 100 mL). The organics were
combined, dried over anhydrous magnesium sulfate, filtered, and concentrated in

| vacuo. The crude intermediate was dissolved in DCM and charged to a 80 g silica gel

15  cartridge which was eluted at 60 mL/min. with a 25 min. gradient from 100% hexanes
to 40% EtOAc/hexanes (monitoring at 254 nm). The appropriate fractions were
concentrated, and the resulting solid was dissolved in THF (40 mL). Acetic acid
(54.0 mL, 943 mmol) and iron powder (1.88 g, 33.7 mmol) were then added, and the
resulting mixture was heated overnight at 50 °C. The reaction mixture was cooled

20  and poured into 500 mL of saturated aqueous sodium carbonate and extracted with -
ethyl acetate (3 x 100 mL). The organics were combined, washed with water and
brine, and dried over anhydrous magnesium sulfate, and concentrated. The crude
product was dissolved in a small amount of DCM and charged to a 80 g silica gel
cartridge which was eluted at 60 mL/min. with a 25 min. gradient from 100% hexanes

25  to 50% EtOAc/hexanes (monitoring at 254 nm). The appropriate fractions were
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i medi ately. The acyl hydrazide was suspended in 2N HC1 (5 nL) and cool ed
to 0O C, whereupon sodiumnitrite (0.533 g, 7.72 mmol) was added slowy in
~portions with vigorous stirring. The resulting solution stirred for 1 hour

at 0 C. The reaction was then quenched by carefully adding solid sodium

bi car bonat WOR81WH2E? wher eupon a precipitate formed. TRETABIPUISHHE
filtered, washed with cold water, and dried in 5vacuo overni ght to provide
I nternedi ate 62B (0.182 g, 68 %yi eld) as a white solid. HPLC. R = 2. 345
mn. (YMC S5 ODS 4.6 x 50 mm 10-90% aqueous net hanol containing 0.2%
H3PO4, 4 min. geueenteted o afiord Intsrreadiaiet 552040 mny “Arirtdy s e dighipiellovsivBd d6) 6 ppm

10.82 (1 H, s) Hpﬁcsmﬂgﬂ,mlﬁ)mﬁc 52003 4l st 15:903ucoBmeifandl (1 H, =
5.16, 1.64 Hz), "é&b{’éﬁf‘lo Preparation of

N- (4- Armi nopyr | a?rﬁanzngm &an. gﬁdmm%@efi@b%@]nwvgﬁ@ﬁbm on of
2- acet am doi sonys PINCAY | oA Q4((M§%l\@$0@5)%%ﬁmml()mﬁ »ein( g, nt) and

water (2 nL) was heated to 100 ture was_ 15 cool ed and

azeot roped rul tilpleHtd de$-RiHA 1B 1(LENS 102 PV 3 dte dd dndf X &4 The

resul ting whit ez56l4b ¢ MaS 16tEdREiale 35 WAL MRS FhiB&ls,of Exd ngiles‘bl ng I nternediate
62 (0.178 g, 134 %yield - residual toluene, acetic acid by NVR) as a |ight
tan solid. HPLC. Rt = 0.183 mn. (YMC S5 ODS 4.6 x 50 mm 10-90% aqueous
met hanol contai ning 0.2% H3PO4, 4 INSTPRMEDBAIIERSE, nonitored at 220 nnm). MS

(ES): mz = 152.1 [MH . 20NMR (400 : 8ppm9 94 (1 H, s), 7.69
(1H d .1=0579 H), 7.28 (f‘?A-‘t?"‘%)hﬂ?g’%ZO?g'B%m °dd, J = 5.67, 2.14 Hz),
6.03 (2 H s), 1.90 (3 H, s). Interned pClI62 was used in the synthesis of
Exanpl e 69. | NTERMEDI ATE 63 251- ( 3- Amijpofthenyl ) pyrrol i di n-2-one [ 00197]
A 25 L round-bottoned flask was cliaNged v cesium carbonate (1.38 g, 4.2
mol ), copper(l) bromde (0.029 g, 0.20 mmH, and ethyl 2-

oxocycl ohexanecar boxyl ate (0.064 nit, 0.40 nmmol). The m xture was

punp/ purged with argon three tines, and then DMSO (1.0 nL) was added. The
m xture was st eregdi®e S Preparation of 2-@rigderedwiteopbassbexazalgon. A sol ution of
1-i odo- 3-ni trobenzene (0.5 g, 2.0 mmol )_.ang pyrrolidin-2-one (0.20 g, 2.4

nmmol) in DVBO (1.0 nmlL) was then
N

Y
[00182] To a cloudy suspension of 2-chloro-5-nitrobenzoic acid (1._0 g, 4.96 mmol)
15 and DMF (0.019 mL, 0.25 mmol) in DCM (12.4 mL) at 0 °C was added a 2M
solution of oxalyl chloride in DCM (2.98 mL, 5.95 mmol). The resulting suspension
was stirred for 1 hour at room temperature. The reaction mixture was concentrated in
vacuo and azeotroped with toluene to remove HCI and oxalyl chloride. The residue
~ was dissolved in tetramethylenesulfone (12.4 mL), to which potassium carbonate
20 (1.37 g, 9.92 mmol) and 1H—1,2,3—triazole (0.29 mL, 4.96 mmol) were added. The
mixture was heated to 150 °C under nitrogen for | hour. The mixture was cooled and
diluted with EtOAc and water. The layers were separated, and the aqueous phase
extracted three times with EtOAc (50 mL). The organics were combined, washed
with water and brine, and then dried over anhydrous magnesium sulfate. Filtration
25  and concentration afforded a dark brown oil which was dissolved in a small amount
of DCM and charged to a 80g silica gel cartridge which was eluted at 65 mL/min.
with a 25 min. gradient from 100% to 50% EtOAc/hexanes (monitoring at 254 nm).
Concentration of the appropriate fractions afforded Intermediate 56A (0.431 g, 39 %
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5added, and the m xture was stirred for 2 days at roomtenperature. The
bl ue suspension was filtered through CELITE(r), and the filter cake was

- washed with Et0Ac. The filtrate was washed with brine, dried over Na2SH4,

and then filtered and concentrated. The solid was dissolved in a small
anount of DEM2BNA4XParged to a 40 g silica gel cartri dgRCHFN2899/060868 el ut ed
at 40 nL/mn. with a 20 mm gradient from 10 100% to 30% Et 0Ac/ DCM
‘monitoring at 254 nm The appropriate fractions were coll ected and
concentrated to provide 0.22 g of product as a light yellow solid. The

mat eri al was di gisld) asadightryeFpvosdid dH1-Ce Rar g4 mint (YMQS6 PBSE 6(xp0048. g, 0. 402
mol ), and a hygy %ﬁﬁhu@&ls'n%&@nd’l"@&tdlmg @%‘P@}doaﬁ mhpgr%wm&ﬁta%ea'at fonhe dar k

suspenS| on was stirred yst waS renoved via filtration

and the filtrat émi/vaMsig%)om@erﬁ?ﬁQt{MdHil nH/T&MB&OOdYIHérQM%dd)ﬁP@IﬂWéIK'ate 63
(0.190 g, 53 %M'@Ui)z ﬁﬁ{z?ézlquﬂh M%iﬂ‘l"ﬂ’ﬁé@%&%'ﬂk{'ﬂ%&(ﬁi a=70. 543 mm
(YMC S5 ODS 4.6_x -90% aqueous net’hanol "contai ni ng 0. 2% H3PO4, 4
m n. gradienf, %hﬁ%)o?é@(leﬁ 220 nm). MS (ES): miz = 177.1 [MrH . 1H NMWR
(400 MHz, DVEO- d4 6 ppm6.89 - 7.00 (2 H m, 6.70 (1 H dd, J = 8.06, 1.26
Hz),-631(1H dd, J=8.06, 1.26 Hz), 5.08 (2 H, 20s), 3.72(2 H t, J =
6.92 Hz), 2.39 Prepargfipn pbA-ghlorgy3- (O>@Z@J§ xl)awh@e? (2 H n). Internediate 63 was
used in the synthesis of Exanple 73. R\ DI ATE 64

1- (Met hyl sul f onyl) - 1H i ndol- 6- am ne 25 Int ernmedi ate 64A: Preparation
of 1-(rnethylsulfonyl)-6-nitro-1H i ndm7e e= 8] To a solution of
6-nitro-1Hindole (0.250 g, 1.54 mmol) in doyW THF (15.4 nlL) at -78 C under

nitrogen was ad o] i.s(trimeth m 1. 850 mml )
Gt opviae vi s oy POREC teirRoplidtm it 34 T "B hroGa e s o nur oo
-78 C, fol | 00ed(7y nddd34 manl) aﬂHFe(tlhanﬂswhs‘mdgd ircnhpbeddr de268@, 440 L., 1. 85
mz/egfog‘r’f )y L' ”%re wag hfa?‘ﬁft%%ié‘ovem ‘?1% L réact‘i({rllemr%%tgr% et foo e%;][‘t ot
hour, the suspesslipowrchas momwmuratammuemxemmmd axgagal with B@sc (3aken up in
10 niL of aqueou vas filtered to
afford a |light ?/SeJI}{F %@?e@%@%ﬁ%ﬁ? i b%aé %5 Or‘(”t%%c gﬁ)asewa f‘%ﬁjlré(ringvseﬁl ng
I nt er redi at e 64MhyGoRABgpesiuBGuibts;ifiétrdd, andcoacdnirgbrd. Tylekiilrbwowolmldvas 10 HPLC. Rt
= 3. 160 mm ngNst%emg sﬂlal@arﬁoxglpofrﬁﬂM ;TQT C%Qrggcptggg@é‘jﬁllda‘%gl@%geQ@Qhal ni ng
02%H3PO4 4 mn. gradient, nonitored mz = 241.0
[ MFF1] -. 1H NVRvgssbdedatg0 mbivs@“a@)a%nprpmaswmdrom Op%hqxangs te7<ﬁ%01 Hz) $8.18(1
H, dd, J_ 8. 81, tz)AQAiemés’ C%n&gt(’a:hohof tﬁle p%ro r1§c g‘&tlmaﬁo%egl%(e;médaatéj% = 8.81
Hz), 705(1H J= 3 Hz), 8 m Preparati on of
1- (Met hyl sul fong%j)l £+30; /ﬂ?ﬂ'élflfﬁaéﬁiaﬁ%f’ml Hf@éfﬁ@]‘%@%@é%ﬁé@ 49 nternedi ate
64A (0. 100 g, 050412mmo)'/o @ﬂ@buphaﬂlmu%{awngqmwﬁf(d} ﬂlalnngadl&twl mmol) in
MeOH (4. 16 enated, a in a 20 hydrogenation éressure

ni) r
Vessel at b PenisELE: Do e V2 Hie BUERa NI GHONE DU
concentrated i ndyagmos 2800, d; red (1M, sgi7vie (I Al gUreglcatg, 08 (( &, §95 g, 103 %

AR v L e s et T SR s

nonitored at 22fe symphesidvid Bxkple 8z = 211.0 [MH . 1H NVMR (400 MHz, DWVMSO d6)
6 ppm7.27 (1 25H, d, J =8.31 Hz), 7.16 (1 H, d, J = 3.53 Hz), 7.03 (1 H,
s), 6.54 -6.63 (2 H m, 526 (2 H s), 3.24 (3 H s). Internediate 64 was
used in the2synthesis of Exanpl e 6INTERMEDIATE 57

3-(Thiazol-2-yl)aniline

Ol

N
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| NTERVEDI ATE 65 N- (5- Am no- 2, 4-di fl uor ophenyl ) acet am de HNNH MeAO [ 00200]
Hydr ogen was introduced via a balloon to a suspension of
N- (2, 4-di fl uoro5-nitrophenyl)acetam de (0.300 g, 1.39 mmol) and 10%Pd/C

(0.052 g, W4 omIm% in ethyl acetate (5 nlL) at roomteC eraturg
suspensi on %P ed for 1.5 hours. 5The catal yst waSCEREVER %ﬁ’a
filtration, and the filtrate was concentrated in vacuo to glve I nternedi ate

65 (0.240 g, 93 %yield) as an off-white solid. HPLC. Rt 0.442 mn. (YMC
S5 ODS 4.6 x 50 nm 10-90% aqueous_net han (iOI’]taI ni ng O. 2% H3PO4, 4 min.
gradi ent, noni tYFEGdigE S PrRpryatio %@éﬂ“mlﬁ‘ﬁﬁy dthiazgle 1 'MrH] . 1H NMR (400
MHz, DIVBOd6) 6 ppm9.45 (1 H s), 7. 1 H dd, J = 9.44, 8.44 Hz),
107.04(1 H, t, J= 10.83 Hz), 5.02(2 H, 1596 - 2.07 (3 H, :

I ntermedi ate 65 was used in the sy®MesYs anpl e 76. | NTERVEDI ATE 66
Met hyl 3-am no-4-fl uorophenyl carbamate 0O HMNMA' Ove 15 [00201] To a sol ution

of 4-fluoro-3- anj | i, ; ), Was added
DI EA (0. 839 n{“"iﬁ‘ﬁ A A S(‘gf’éa%ﬁ?g oD RAbide o ; O%g’&n‘mr? 3,20 mol ).
The brown sol uthlowacstiichyde (%&fdnéiz@}(ﬁloglgtllaﬁﬁ mrmdhﬁnd@m@ﬂalﬂtﬁ?@mﬂ'he sol ution
was di | utedswi g H@Ie@'for@m.g(fglt%gr ﬂf&%lirﬁ% »Ja?&%ie% th‘f%B{ﬁ tHRALA BblireaThe 20

aqueous phase was extracted tw ce with Et OAc, he organi ¢S were
combi ned, vvashétﬂoWwﬁemdé?ndawélalb?hnﬂ@sm%lmhfeHT‘HNP@HSQiW &y dr ous sodi um

sul fate. Filtraldan,antnGoRashl El@&és@lﬂn@é:&ﬁsﬁ&iﬁ@as%ltler‘e@moutr@@EﬁﬁEtﬁ;d1 whi ch was
taken up in EtOAc (30 nmL) and treated with ‘8%0961 nmol )

and hydrogen ( BAS tagey layersvas ﬁ’ftfaefa%wmfhw@yﬁ %cgmetqnﬁghewplablne 89nsi on was

stirred vigoroyghywkRldrid &@%&n@sﬁm@anfa@rrrﬁ@m@mtceﬁc%mram@uﬂ&lemwc@d was then
filtered and subjected to sanme reaction caond ons. After 1.5 hours,

t he suspensi®on Piresyrerafiprdgd B‘EF““%‘I‘?&F YR BP0 P4 Y ‘?‘F)aﬁ“ & beeelit FREERY n vacuo
and azeot r oped =360 i (YIS 50D 26D YEmmnE 8-90968hqubdlal Methdkte céntdida r esi due. was

di ssolved in a unt of. DCM and . c ed 24 g silica gel
cartridge whi CHE%@I@%{}F@E‘?P 1% 'ﬂ‘f‘/‘tﬂ’ie%?‘t@%{)ﬁﬂ)‘akd%d%% W24l ent from 100%
to 300/2 Et ?Aﬁl D@gﬂﬂﬁnmNm(?g)ﬂHzng@mig.apﬁm?@m Haze:/flrs_aelltz),ens werF_ "
concentrat ed, rdi ng a : yi el alig

yel | ow solid. SHQE% IQF@ §E§8§5%%msm8ég(k%§9h7é4g %Of ﬁmg)zigé@O% aqueous
met hanol cdAt ai7i80 aigHQ, 298.66q8H0O4, 4 min. gradient, nonitored at 220 nn). M
(ES): mz = 0.837 [MrH +. 11-1 NWR (400 MHz, CDC13) ppm7.02 (1 H, s),
6.87 (1 H dd, J = 10.58, 8.81 Hz), 6.47 - 6.53 (1 H m, 6.41 - 6.47 (1 H,
m, 3.67 -3.81P(cBaritjonpy 3-(thiatd2rybdindine 66 was used in the synthesis of

Exanpl e 78. _

N
[00185] To a suspension of Intermediate 57A (500 mg, 2.425 mmol) in absolute
20  ethanol (12 mL) at ambient temperature was added Raney nickel (60 mg, 2.425
mmol). An atmosphere of hydrogen was then introduced, and the mixture was stirred
for 5 hours at ambient temperature. The suspension was filtered through CELITE®,
concentrated under reduced pressure and dried i vacuo, furnishing Intermediate 57
(0.32 g, 73.0 % yield) as a yellow oil. HPLC: Rt =1.433 min. (YMC S5 ODS 4.6 x
25 50 mm, 10-90% aqueous methanol containing 0.2% H3PO,, 4 min. gradient,
monitored at 220 nm). MS (ES): m/z = 177.1 [M+H]". 'H NMR (400 MHz, DMSO-
dg) dppm 7.85 (1 H,d,J=3.02Hz),7.70 (1 H,t,J/ =3.40Hz), 7.17 (1 H, t,J = 1.89
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101 NTERVEDI ATE 67 Met hyl

3-am no-5- (tetrahydro-2H pyran- 4-yl car banoyl ) phenyl car bamat e [ 00202] To a
solution of BOP (0.911 g, 2.06 mmol) and 3-am no-5-nitrobenzoic acid (0.25
g, 1.37 mmlz) in DVE (6.5 nL) at roomtenperature was added

15t et r ahydr¥t Zﬂo’ﬁﬁ%\"n 4-amine (0.17 g, 1.65 nmol). The BIERIBEREEs stirred
overni ght at anbient tenperature and then concentrated. The crude coupling
product was suspended in DCM (6.50 nL) and treated with pyridine (0.22 ni,
2.75 mmol ), and nethyl chl oroformate &0. 128 L, 1.647 mmol). The solid was
i sol ated via fiH®raP? ohl>4R4L 890 - 6 f hilghk 5346 B sk ispmedirte 7 WS et hyl

3-ni tro-5-(tetralymRs$hihes?Of P¥dndle th7y| car bamoyl ) phenyl car bamate (0.140 g,
0.433 mml) in MeOH (5 ntL) at roomtenperature was added 10% Pd/ C (9 nmg,
0.085 rrunol). An atnosphere of hydrogen was introduced. The reaction

m xture was stirred for 30 m nut esinTHRMERANMTEKSt was renoved via
filtration, and the filtrate Was concentrated under reduced pressure to
give Internediate 67 (0.134 gMeyfopyipundeiineskscadbaxyldiit gray solid. HPLC 25
Rt =1.583 mn. (YMCS5 ODS 4.6 x 50 - 90% aqueous net hanol cont ai ni ng
0.2% H3PO4, 4 mn. gradient, rmnltoremo nm. M5 (ES): mz = 294.1
[MtH] . Intermedi ate 67 was used i nHNe Synhhesis of Exanple 177.

| NTERMEDI ATE 68 - 100 - Methyl 3- am no- 5g{ ne¥ayl sul fonyl ) phenyl car bamat e
SO2Me [00203} To a suspensi on of rret hyl sul fon¥ -nitroaniline
(0.026 g, 0.120[08H%]) Aaﬂ@peﬁwwﬁm?@yt@nmwdﬂwe | arpogy amﬁiﬂmgroaﬁow (3.00 nL)

at room t enper ahoR imMYES (BARIS G BErBdl withhiSgef sl it MI0pIE (200. 129
nol ). The reaction m xture was stirred at roomtenperature for 30 mn.

The reaction nmi R’ BAY- JURHRHMEHYGVIRSHEF 2t E00m ARSI Wider fuer e

separated. The mh@mmp@a@@fowﬁom@sn@du@aﬁﬁn%gtlﬂerﬁpuagedQ@Mnnﬂigéa or gani cs
wer e conbi ned, Hashed with water, and brj ried over anhydrous

sodi um sul f at e. filfEr9diapd gqnsptraiigitodpmess /it ‘ffgﬂ“i @F?r%?dfa&rséé@ 2.4kl el | ow sol i d.
10 The crude solprC:\mas 1<$I4$rslol(vﬁ¢ SSFOMHX 6@ min) L)-9®% aquatiis aRthak@per at ur e,

and 10% Pd/ C (2. 56. s added hydr ogen
(bal | oon) was |??P%'g'%é)ezc{ gég)d 4trH'8 %%Afg éﬁ??%?{edsﬁt?%fﬁo ?@gf‘%ﬁh‘ﬂ/ﬁr The
catal yst was rermue{MWliTa'HNWRaimOMHz aMBCt te & pprh 72081 1eH wa $.800hHeht r at ed
under reduc r| d g, 85 %
yield) as a 7 gh?gFHe)e P g St 20 AL bEOEE TR 1?9?@&7& Bos 4.6 x
50 mMm 10- 90% a@ukon2 sfretHhancl 8.4i01r) dntaimredia@.58 YeaH3ROH, theksynthesis ofr adi ent
noni t ored at 22]9a9m?4 M5 (ES): rﬂz = 245.0 [M+H +. NWR (400 MHz, DMSO-d6) 8
ppm9 73 (1 H s 12 (1H t, J =1.76 Hz), 6.98 (1 H t, J = 1.88 Hz),
.70 (1 H t, J =1.88 Hz), 5. 70 (2 H s), 3.65 (3 H s), 3.06 (3 H s).
Int ermedi ate 68 was used in the sypihespRirp¥anpl e 182. 20 | NTERMEDI ATE
69 (2,4-Di arr(l) nophenyl ) ( 4- et hyI pi per azi n-1- ylg%mat hanone H2NNHAc

Methyl 5-amino-2-fluorophenylcarbamate
e @
H.N N~ "OMe
H

Intermediate 59A: Preparation of methyl 2-fluoro-5-nitrophenylcarbamate

S

O,N g H/U\OMe

25 [00187] A solution of 2-fluoro-S-nitroaniline (500 mg, 3.20 mmol) in THF (20 mL)
was treated with DIEA (0.84 mL, 4.8 mmol) followed by methyl chloroformate (0.25
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251 nternmedi ate 69A: Preparation of 2-Am no-4-nitrobenzoyl chloride - 101 -
Cl [ 00204] 2- Am no-4-nitrobenzoic acid (15 g, 82 mmol) was refluxed with
sul furous dichloride (40 nL, 82 nmol) for 2.5 hours. The reaction mxture
“was cooled to roomtenperature and concentrated to give Internedi ate 69A
(19.7 g, 1Y@ YJOUIH prown 5 oil. HPLC Rt = 2.323(as RETNGIOOUSPUE) nin.
(CHROMOLI TH(r) colum 4.6 x 50 mmeluting with 10-90% aqueous net hanol over
4 mn. containing O. 1%TFA 4 m./mn., nonitoring at 220 nm). M5 (ES): mz
= 197 (as nethyl ester) | ntermedi ate 69B: Preparation of

(2- am no- 4- ni trﬂ&pﬁémymﬂ’ﬁéfaﬁwﬁmp@fem firned afigor) tempeiRREERYR@ISh (PRINH2

[00205] To a S%dé'&ﬁtﬁfbd(ﬂfdr}neﬁﬁtﬁh}!l:rﬂﬂ@&&ﬁét\ﬂé@d(s?ol@d(jha%ll%ﬁxoﬁﬂf@f@CMﬂ DCM (30
nm.) at OC was a%{j mg%lzyot}lutlon of Internediate 69A ( in

DCM (10 mi) sl § ash ehromaiogipply 631 L4 cthyl aF?iGFﬂ’?"é'i‘Fég’r%)F ‘?‘]é‘/lfor 1
hour. The r eactatcdie/HeRar®h, 40 dlceluR S 0\Was Rediewd) toufBaltIHeAicadte 3gH €450mdNaHCCB,
dri ed over SO, Jfiltered con t The crude material was
purified by|¥19I %ﬁ }Qn’%i%%éﬁ%g%gwm ?@qéfgd}%‘b go HHW to give
I nt er medi at e 69Bthakbl éohtLnind@ % HABO Q4 yhir. lgﬁWexm ﬂlonltbi}euﬁlzzﬁkhm):ll@m m n.
(CI-lROVL’]_ITHIS MS tin 1 00/ hanol over
4 mn. containin L@ﬁé\%&?ﬁp%%&lﬁ]ﬂ{ ?}63 QFII dg at 89%%%3 . M8 (ES):
mz = 265 [ M-HRBH9 (1 Hire), s2l{1at.e), 6IL(3 Wrsgpar at i on of et hyl

2- (4- net hyl pi per azi ne- 1-carbonyl)-5- nitrophenyl carbanmate - 102 - 0 Ove NH
[ 00206] To a solution of Internediate 69B (540 ng, 2.04 nmol) in DCM (20

I nL) was added PTpAa{@.of methplei-amido-DPuerapiohylcartagetei ¢ anhydri de (0.289 ni,

3.06 mmol ), and DVAP (2 ng, 0.016 nmol). Aghe reaction mxture was stirred
overni ght, then washed 5 with saturat aq_ ous NaHCO3, dried, and

concentrated. The reaction mxture, oRd by flash chromat ography,
(Si02, 24 g, O- 10%I\/EOI—VDCM to gi ve Inte'r'rredl ate 69C (600 ng, 96% as a

yel | ow solid. gﬁg ) A smu{?on%ﬁméﬂngdlaté gﬂf@é@nﬂ%&&% Hect @0%r30_nm

eluting with 1 ueous net hanol over mn. containing 0.1% TFA, 4

nth/mn., noni 8 irmfda‘tlthé% Pdffy (40 mig, Q- Fgpmolygng stirredpt o tempepqture widghar at i on
of N-(5-anino- 3h§&’r0é§ﬁ'faﬁ%|s@ie¥é%@2ﬂoﬁ@. ncrihommlxhphenlikrgeiam de Me

15  concentrated to a white solid to afford Intermediate 59 (375 mg, 97 %). HPLC: Rt =
0.403 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
HiPOy, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 185.0[M+H]". 'H
NMR (400 MHz, DMSO-d¢) 8 ppm 8.97 (1 H, 5), 6.76 - 6.86 (2 H, m), 6.20 - 6.29 (1
H, m), 4.94 (2 H, s), 3.62 (3 H, s). Intermediate 59 was used in the synthesis of

20  Examples 8, 68, and 39.

INTERMEDIATE 60
Methyl 6-amino-3,3-dimethylindoline- 1-carboxylate |
Me

o0
HoN N

0)‘OMe

25

Intermediate 60A: Preparation of methyl 2-bromo-35-nitrophenylcarbamate

-91-



CN) O H2NNHAc [00207] To a solution of Internmediate 69C (600 ng, 1.96 mmol)
in Et0OAc (25 mL) 15 and MeOH (5.0 nmL) was added 10% Pd/ C (208 ng, O0.196
mol ). The m'xture was degassed and stirred under a hydrogen atnosphere
(bal I oon) over ni The catalyst was filtered off, and the filtrate was
concentratéﬁOF‘BO/ 29?? I nternmedi ate 69 (505 ngy, 93% as W&T{US2UPI%8 HPLC: Rt
= 0.243 mn. (CHROMOLITH(r) colum 4.6 x 50 mmeluting with 10-90% aqueous
rret hanol over 4 mn. containing 0.1% TFA, 4 nL/mn., 20 nonitoring at 220
nm. M5 (ES): mlz = 277 [MtH]. Internedi ate 69 was used in the synthesis of
Exanpl e 93 and Exanple 89. | NTERVEDI A - 103 -
1- (3- Am nophenyl ) pi peri di n-4-ol H2N 08] A solution of
1-f | uor o- 3- ni trobenzene (200 ny, 1942 mmol’), and pi peridin-4-ol (430 ny,
4.25 mol) in DVMBO (1 nL) was heated at 8g C°Mor two 5days The reaction

mxture was diluted with water, extracted with EtQAc (two tines), and the
conbi ned ext r acP818qkr & sRiiAR of AiprpRo-fmjtipanil “Er(?@dn%lﬁéow?é)é%?ﬁﬁf‘@d The

residue was purmfyed wbyted diasgyriging @rmtnqgnarhhﬂol)(a‘éu%shglq?&loe&&ruma (0.97 100%
Et OAc/DCM to gi vg,‘t an oj | e [ ssgll ve in MeOH, and 10% Pd/ C

The residu
was added. The HF UP‘@OQN%"%’E femPEUG: ngg i‘oﬁ?nald ’Q‘Ethﬂ%lﬂ@ﬁémﬁtﬁal | oon)
10over ni ght . 5 The.2¢ aiLa.y simoWyass hdded, afictle ﬁ:fi(ftl,on anduré hes dtikrkd itadcﬂl was

(&?ncegt} r23t8e:’jn ::_]O l?ﬁlaﬁvﬁﬁﬁ %t enl.%qlogééglhours T e earqué} 1xture as fonﬁen¥ % W18I |90%HPL C:
aqueous net hanodrymesseind themiaken womE@Am(ﬁgnD) a:b%wm,éd w4h nN/Hﬁlr(ﬁ x 25mh),t ori ng at
532 t rhlersrlj S (I\)/fB (Exa)ed Fﬁg %.%QZ :}tirgd %nﬁ#ﬂ%@h?%&e@%%}dgpl%du&waq FRssSR& 1niars]m§lpe

3- Ani no- 5- cyan(ﬁrmun@lf R¢Moand pemfeed by flashahiothatography’ (M§2, 0% ethyl

10 acetate/hexanes to 30% ethyl acetate/hexanes, 40 g column, 30 min. gradient) to
afford Intermediate 60A (390 mg, 61.5 %). HPLC: Rt =3.215 min. (YMC S5 ODS
4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3;PQ,, 4 min gradient,
monitored at 220 nm). MS (ES): m/z = 274.9 [M+H]". 'H NMR (400 MHz,
DMSO-ds) 6 ppm 9.39 (1 H, s), 8.44 (1 H, d, J = 2.52 Hz), 7.92 - 7.96 (1 H, m), 7.88
15 -792(1H,m),3.71 3H,s).

Intermediate 60B: Preparation of methyl 2-bromo-5-nitrophenyl(2-

O,N N~ “OMe
Mef

20  [00190] A solution of Intermediate 60B (250 mg, 0.91 mmol) in DMF (25 mL) was

methylallyl)carbamate

treated with sodium hydride (43.6 mg, 1.1 mmol) at 0 °C. The mixture was warmed
to room temperature for 10 min. and then cooled back to 0 °C. The mixture was
treated with 3-bromo-2-methylpropene (0.092 mL, 0.91 mmol), and the reaction was
warmed to room temperature for 4 hours. The mixture was poured into EtOAc (50

25 mL) and washed with 10% aq. LiCl (3 x 25 mL). The organics were dried (Na;SO,),
filtered and concentrated to dryness. The crude product was dissolved in a small |

amount of DCM and purified by flash chromatography (SiO,, hexanes to 30% ethyl
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20l nternedi ate 71A: Preparation of 3-am no-5-nitrobenzonitrile CN [00209]
To a suspension of 3,5-dinitrobenzonitrile (4.5 g, 23.30 mol) in MeOH (100
m.) was added concentrated HC1L (15 nlL), followed by iron powder _(3 90 g,

69.9 mmol ). The m xture was stirred at roomterrperature for 30 mn. and
t hen 2500n?@n’t°?%q4é@9 The residue was treated with watef® yHﬁ”f'%@”@sul ting
solid product was - 104 - collected by filtration to give Internediate 71A

(2.3 g, 61%. HPLC. Rt = 1.245 min. (CHRC]V[]_ITH(r) colum 4.6 x 50 mm
eluting with 10-90% aqueous mnet hanol. over m n. contajnin 0 1% TFA, 4
nLinin., nonit@fsaighextnes Ip egpipmn s wdlew afipfgdeicamsiatc oM 8aee (1 H, ),
|73 64 (1 H, S)f 8%%24{%@3?5 3335 rﬁnB(QMczsdistl)tfé x50 I, ﬁlonef{zigqﬁeg\lwlg .
reparation o ano ni enzene S onyl. C orl de

[00810] To a s&reﬂl@ﬁ/%ﬁonaafm% ‘9% 6m(n7gfgh'lﬁlﬁ éwafeﬁ@d%ZBem-oMSéE sid, 37%
(1.5 nL) was acded3imng mmdl‘aﬁmil(m((mléawse dHI ppar®i4) HTmeréms:pensi on was

vater (2 mp vl d06aa bioimetod i el d G i HrnPpal Ol 7RG 10

for 2 hours. A1sB&HuYy, 2801 ILappens.téHy), &bt GrH,dp 108 (BH, sy, 2.28 mmol) in
acetic acid (15 nL) was saturated with sul fur dioxide by bubbling for 40
mn. The reaction m xture containing the diazoniumsalt was slowy poured
i nto the coppeintérinkdiatc KOG RrefmraB0R ofimhotiyli B 8-dinTdthey -6 @g whndpling - Indajtorylee 15was
stirred at 0 C for 30 mnutes, diluted witfice-water, and extracted with

DCM (three tines). The combi ned organis aymes were dried over MySO4,
filtered and concentrated to give Int dpate 71B (1.9 g, 84% as yellow
oil. HPLC. Rt = 1.622 m n. (CHROM@&N Ncolurm 4.6 x 50 mnelutlng with

10- 90% aqueous net hanol over 4 mn. cont a(%: toMe 0. 1% TFA, 4 nli/mn.
nonitoring at 220 nm. 20 Internediate 71 Preparation of
3- cyano- N- net hydo1 9t ni Arsologsnzd eshikdine 608 @e8 mpy 0. B2MEDPikIdbEassed DMF (3

mL) was treated with palladium(II) acetate (16.9 mg, 0.075 mmol), sodium formate
(64.6 mg, 0.95 mmol), sodium acetate (161 mg, 1.96 mmol), and tetracthylammonium
chloride (0.146 mL, 0.95 mmol). The reaction mixture was purged with argon and

_ heated to 90 °C for one hour, then cooled to room temperature. The reaction mixture

15 was filtered and diluted with EtOAc (25 mL). The solution was washed with 10% aq.

LiCl (3 x 25 mL), dried (Na;SOy), filtered and concentrated to dryness. The crude
product was dissolved in a small amount of DCM and purified by flash
chromatography (SiO,, 0% ethyl acetate/hexanes to 30% ethyl acetate/hexanes, 40 g
column, 30 min. gradient) to afford 60C (196.1 mg, 99 %). HPLC: Rt = 3.831 min.

20 (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3;PO4, 4
min. gradient, monitored at 220 nm). MS (ES): m/z=251.1 [M+H]". 'H NMR (400
MHz, DMSO-de) & ppm 8.43 (1 H, s), 7.90 (1 H, dd, J = 8.31, 2.27 Hz), 7.52 (1 H d,
J=831Hz),3.82(2H,s),3.78(3H,s), 1.32 (6 H, s).

25  Preparation of methyl 6-amino-3,3-dimethylindoline-1-carboxylate
Me

ooy
H,N N

o)"‘OMe
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[00211] To a solution of Internediate 71B (150 ng, 0.61 nmol) in DCM (4 nl)
was added nethylamne (2.0 Msolution in THF, 1.5 nL, 3.0 mml) and TEA
(0.424 25nm., 3.04 nmol). The reaction mxture was stirred at room
tenperature for 1 hour, diluted with DCM washed with water, dried over
MySO4 and BRRYAI24Ped. The residue was purified by si IPCJQI%@P/%”“

chromat ography (flash chromat ography, 12 g, Et OAC/ hexane 0-100% to give
Internmediate 71C (45 ng, 31% as a white solid. - 105 - HPLC Rt =1.112
mn. (CHROMOLI THo colum 4.6 X 50 mm el uti n% with 10-90% aqueous net hanol
over 4 min. cont081%i ng"*%)'sﬂm)ﬁlqﬂ:‘lﬂmmﬁ‘ﬁtﬁiﬁi’p(l rogi @ GPimeelan MeO®l (0 . 1H NWVR

(500 Mz, CDC13ﬂ1Lﬁw£|%ht§1»9@1 1(0?%Hi/cﬁoméolémﬁ%l)ﬂdﬁ}mdﬁr&ﬁn&ﬁapéﬁatu@ 4.76 (1
H, br. s) 2.81 d, ) aration of

3- ani no- 5- cyanouwrﬁélyﬁﬂ?g?i‘éﬁﬁ‘é‘ﬁléﬁ%ﬁof%&W%‘@?I‘%@Wﬁe@@zlﬂ

I nt er medi ate 71dry\@3< e pbestoducOms ldRE @VeTRd aiafl amdéat bobCMhdpurifiédbpgenat i on
0084 i ( ORISRy (e (b e iy HO 8690 hqueous
net hanol over dmiil gradi@s) 16 effird intdrnlidle 4000 THAg, 64.994) HPILC: Rt FR30E M. Ng at 220

. NS (ES): MmNl NSl S i8S BT 01l 1,5, YT s s of

Exanple 178. 1
3- Am no- 5- cyanomin: grddiens tnivaicyrbien 290 Hrive MESS wl/£ © AN [wfme NMRQ@@1 3]

| nt er nedi at e 72 redf nt.e e 7 3
" et hoxyphenyl ) rrep%anasnsﬁg fPBPI%O\ﬁm?Lg S[)hégﬁg(?gaéfd'ur%g%lg%c? BgE i Tihe
preparati onl@f 2B,PRn# Ezneds @tie sy 3.70 HRLG), 3Kl (2H15)9131F1:§ (ﬁrHlns) (rTirRENADE | TH( 1)
colum 4.6 x 50 ] L ueous net hanol over 4 mn.
cont ai ni ng 0. 10/6%?&%%%?%@?5 nnnl'g%/r ?ﬂg at 220 nm. 1H NWMR (500 MHz,
DVMSO- d6) 8 ppm 8.13 (1 H, br. s.), 7.22(1 H s), 7.08 - 7.16 (3 H m, 7.01

(1 H s), 6.83(2 H d, J = 8.80 Hzy W@T - 106 - s), 3.93 (2 H s),
3.72 (3 H, s). | nt er medi ate 72 was use in e synthesis of Exanple 187.

| NTERVEDI ATE 73 7-Amino-1,4-dimethylquinolin-2(1H)-one
Me
jee!
H2N rﬂ o
15 Me

[00193] A solution of 7-amino-4-methylquinolin-2(1H)-one (530 mg, 3.04 mmol)
in DMF (40 mL) was treated with sodium hydride (146 mg, 3.65 mmol), followed by
methyl iodide (0.23 mL, 3.65 mmol). The reaction was stirred at room temperature
for 2 hours. The reaction was quenched with water (60 mL), and extracted with

20  EtOAc (3 x 50 mL). The combined organics were washed with 10% aq LiCl solution,
dried (Na,S0,), filtered and concentrated to dryness. The crude product was
dissolved in a small amount of DCM and purified by flash chromatography (SiO,, 0-
10% MeOH/CHCl,, 24 g column, 30 min. gradient) to afford Intermediate 61 (124
mg, 21.7 %). HPLC: Rt = 1.93 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous

25  methanol containing 0.2% H;PO,, 4 min. gradient, monitored at 220 nm). MS (ES):
m/z = 189.1 [M+H]". '"H NMR (400 MHz, DMSO-d¢) & ppm 7.42 (1 H, d, J = 9.03
Hz), 6.53 (1 H,d,J = 6.27 Hz), 6.52 (1 H, s), 6.09 (1 H, d, J = 1.00 Hz), 5.87 (2 H,
s),3.45(3 H, s),2.30 (3 H, d, J =0.75 Hz). Intermediate 61 was used in the synthesis
of Example 164,
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53- Ami no- 5-cyano- N- (t et rahydr o- 2H pyr an- 4-yl ) benzenesul f onam de HN 0=S=0
[00214] Internediate 73 was prepared fromiInternedi ate 71B and

t et rahydr o- 2Hpyr an- 4-am ne followi ng a procedure enployed for the
preparation of Internediate 71. HPLC. Rt = 1.180 min. (CHROMOLI THi g, col umm
4.6 x 50 mAOAWHI Wi th 10- 10 90% aqueous met hanol oVEFUR2MY9%Bont ai ni ng
0.1% TFA, 4 nL/mn., nonitoring at 220 nm. 1H NMR (500 VHz, DVBO d6) 5 ppm
7.86 (1 H br. s.), 7.26 (1 H s), 7.22 (1 H s), 7.03 (1 H s), 6.15 (2 H,
s), 3.73 (2 H d, J =11.55 Hz), 3.06 - 3.28 (3 H m, 1.53 (2 H d, J =
10.45 Hz), 1.25 - 1.42 (2 H m. Internediate 73 was used in the synthesis
of Exanple 185. 15 [00215] The f olihoprm@piAtresedi ates in Table 8 were
prepared using the procedures descrjbed jn the preparation of Internediate
71. TABLE 8 - 107 - 75 M{ApmingpyEidm-2avhagcidnide 4. 281 0.83 a )

“ "N

H,N NH

Intermediate 62A: Preparation of methyl 2-acetamidoisonicotinate
Z N
Me0,C”~ l NH
Me™ ~O

[00194] To a solution of methyl 2-aminoisonicotinate (0.5 g, 3.29 mmol) in AcOH

(6.6 mL) at room temperature was added acetic anhydride (0.37 mL, 3.94 mmol), and
10  the mixture was refluxed for 1 hour. The mixture was cooled and transferred to a 100

mL round-bottom, where the product was precipitated out of solution by slowly

adding water (~6 mL). The suspension was then filtered and washed with water. The

solid was dried in vacuo overnight, fumishing Intermediate 62A (0.491 g, 76 % yield)

as a light yellow solid. HPLC: Rt= 1,927 min. (YMC S5 ODS 4.6 x 50 mm, 10-90%
15  aqueous methanol containing 0.2% H;PO,, 4 min. gradient, monitored at 220 nm).

MS (ES): m/z=195.1 [M+H]". 'H NMR (400 MHz, DMSO-de) 8 ppm 10.76 (1 H, ),

8.57(1 H,s),848 (1 H,d,J=5.04Hz), 7.51 (1H, dd, J=5.04, 1.51 Hz), 3.88 (3 H,

$),2.11 (3 H, s).

20  Intermediate 62B: Preparation of 2-acetamidoisonicotinoyl azide
Z N

I
o S NH

Ns Me~ O
[00195] To asuspension of Intermediate 62A (0.250 g, 1.29 mmol) in MeOH (2
mL) at room temperature was added anhydrous hydrazine (0.048 mL, 1.55 mmol),
and the mixture was heated to reflux for 1 hour. The suspension was cooled and
25  filtered, washing the solid with MeOH. The solid was dried in vacuo and used

immediately. The acyl hydrazide was suspended in 2N HCI (5 mL) and cooled to 0
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N  net hyl pi perazin-1- ylsul fonyl)benzonitrile 0-4=0 H2N 401
N

WO 2010/042699 PCT/US2009/059968

10

15

20

25

°C, whereupon sodium nitrite (0.533 g, 7.72 mmol) was added slowly in portions with
vigorous stirring. The resulting solution stirred for 1 hour at 0 °C. The reaction was
then quenched by carefully adding solid sodium bicarbonate to pH 6, whereupon a
precipitate formed. The solid was filtered, washed with cold water, and dried in
vacuo overnight to provide Intermediate 62B (0.182 g, 68 % yield) as a white solid.
HPLC: Rt =2.345 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.2% H:PO,, 4 min. gradient, monitored at 220 nm). "H NMR (400 MHz,
DMSO-ds) & ppm 10.82 (1 H, s), 8.58 (1 H, 5), 8.52 (1 H, d, J = 5.29 Hz), 7.51 (1 H,
dd, J =5.16, 1.64 Hz), 2.11 (3 H, s). ' :

Preparation of N-(4-Aminopyridin-2-yl)acetamide
. o~
H,N N NH
Me™ ~O

[00196] A suspension of 2-acetamidoisonicotinoyl azide (0.180 g, 0.877 mmol) in
AcOH (2 mL) and water (2 mL) was heated to 100 °C for 30 min. The mixture was
cooled and azeotroped multiple times with toluene to remove water and AcOH. The
resulting white solid was dried in vacuo overnight, furnishing Intermediate 62 (0.178
g, 134 % yield - residual toluene, acetic acid by NMR) as a light tan solid. HPLC: Rt
=0.183 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing
0.2% H3PO,, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 152.1 [M+H]".
'H NMR (400 MHz, DMSO-ds) & ppm 9.94 (1 H, s), 7.69 (1 H, d, J = 5.79 Hz), 7.28
(1 H,s),6.18(1 H,dd, J=5.67,2.14 Hz), 6.03 (2 H, s), 1.90 (3 H, s). Intermediate

62 was used in the synthesis of Example 69.

INTERMEDIATE 63
1-(3-Aminophenyl)pyrrolidin-2-one

Wl

[00197] A 25 mL round-bottomed flask was charged with cesium carbonate (1.38
g, 4.2 mmol), copper(I) bromide (0.029 g, 0.20 mmol), and ethyl 2-
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* HPLC conditions CHROMOLITH t colum 4.6 x 50 nm el uti ng with 10-90%
aqueous net hanol over 4 mn. containing 0.1% TFA, 4 nL/mn, nonitoring at
220 nm 5] NTERMEDI ATE 76

N ( 3- Am no- 5- c no henye- N- (net hyl sul f onyenet hanesul f onan de 00 kMe
| nt er nedi ai*® P6X42¢P epar ati on of PCT/US2009/059968

N- (3-cyano-5-nit rophenyl) N1O( et hyl sul f onyl ) met hanesul f onam de [00216] To
a suspensi on of 3-am no-5- nitrobenzonitrile (161 ng, 0.987 mmol) in DCM (8
m.) was added TEA (0 55 rnL, 3.95 mol fol | owed by net hanesul f onyl

chl oride (0. 16%*pAyClobexansoarhayylpte @ﬂ%‘ %Qé‘f’.nawlmaf H‘P‘&“M%S RIPPEEEd at  r oom

15t enper at ur e fyaih af3n Wrdd-timeb, RGN hEH bNI‘S@QIWn{U)WMCd/\BI&BQﬁixtﬁ%WQS dildeq dried
over Na2S44, ar}S concentrated. The crude solid s triturated ﬁ/iéth DCM and
I

i sol ated by fi I°DFUEPHROP FMPFRRra e 2Hen AcQusBAT (Sofls-3itroborssse A< &y whit e
solid. HPLC R.0emmholi&d ptirétidin-TbiRAVID b, DiH mm6p inDvISE@ (60 mLp@asdinel uting with

10-90% t.h | - 108 - . 4 t % TFA, 4 U
roni tor i ng &t 2SGCY te piRiRRe; Y g Stk p S GBS, REPRE 1y sy, 8. 45 (1
H s), 7.98 (1 stdpersjon wids ArddGhroghs)ELITER, ahdltlﬁlﬁlt‘ﬁd:hlﬁztv@as%SheE’Wﬂh)ar ation of

N- ( 3- Am no- 5- | | 00217] A
SuSpens on of 1Dar gt el s WTRs 1 BBl U S et B AGE a0 J0e
0.099 mol ) i n civserrafed0Thd Splidwes dissalpgd 1t 2 5mat amonpif BEYbadebiargaddo ¢ #Hen stirred
under a. by 006, FRSAAGES, (AR of Ry QLS i Gfpl Aot vas

filtered 100off,” and trate was concentrate ntermedi ate 76
(215 nmg, 99% IP{PSL@’ 30p% EtOAQ/ BV, mpmitoring R, Tilki¢ ngrmhteﬁtﬁctwmﬁww 50 mm

eluting with 1Q,R0 @lﬂi%%f?déﬁtrd@tt@%QQHe OYES oigpr(mu@t as &1 @am\mh@ e TFA, 4
mL/mn., nonitoring at GIippm8 93 (1 H,

s), 8.82 (1 H mppteriglwag d‘%@“!ﬂﬂ n E@Aasnd(%all(aed yith U"’/*Pdrc 6‘230‘&-’4;8) 0.462 pmol}.1 H, 's),
7.14(1 H, t, Jamd Z2hfddogidallosh W iftRdided 8)room temperature. The dark suspension
was stirred for 1 hour. The catalyst was removed via filtration and the filtrate was
15  concentrated in vacuo, affording Intermediate 63 (0.190 g, 53 % yield) as a light
yellow viscous oil. HPLC: Rt = 0.543 min. (YMC S5 ODS 4.6 x 50 mm, 10-90%
aqueous methanol containing 0.2% H3;POQ,, 4 min. gradient, monitored at 220 nm).
MS (ES): m/z = 177.1 [M+H]". 'H NMR (400 MHz, DMSO-ds) & ppm 6.89 - 7.00 (2
H, m), 6.70 (1 H, dd, J = 8.06, 1.26 Hz), 6.31 (1 H, dd, J = 8.06, 1.26 Hz), 5.08 (2 H,
20 s),3.72(2H,t,J=692Hz),2.39-2.47 (2H, m), 1.95 - 2.07 (2 H, m). Intermediate
63 was used in the synthesis of Example 73.

INTERMEDIATE 64
1-(Methylsulfonyl)-1H-indol-6-amine

e
H,N N

.0

25 0" me

Intermediate 64A: Preparation of 1-(methylsulfonyl)-6-nitro-1H-indole

0
O.N N

o
Me
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15Internedi ate 76 was used in the synthesis of Exanple 179. | NTERMEDI ATE 77
3- Am no- 5- (net hyl sul fonyl ) benzoic acid Me 0=S=0 O Internmediate 77A:
Preparation of 3-(nethylsul fonyl)-5-nitrobenzoic acid Nb 0=Ss=0 = 0 - 109 -
[00218] A mi xture of 3-(nethylsulfonyl)benzonitrile (1.2 g, 6.62 muvl) in
30 % ol eumVWPIMONGFIPSHU, 6 nl) was cooled to 0 C,  and RUNSAYIREES acid (5
m.) was added dropwi se. The resulting m xture was heated at 70 C for 30
mn.. The reaction m xture was poured over ice water. The solid was

col | ect ed by filtration, rinsed wth Swater, and dried to give Internediate
77A (832 ng, 51HP198% aToyﬂéIOIUbW of Glniitep- 1 Hpdgle (G50:2, 1.5@@okrinry (@Hml TH(

colum 4.6 x 50p teﬁgut'ufﬂ@er\ﬂdnfogenl&s%&H’é@i?&ﬂﬁ%&tﬂﬁﬁmﬁnﬂam@dﬁ[ 35b il
containing 0.1% nDn|tor|q3 1H NMR (500 MHz,

DVSO- d6) 8 ppm i&502Wn‘€12LdrPPWIEFr“a gyripge. Fhgrss t1ngﬁolug9n g smed(fqrmnu@)tes 8.84(1 H,
d, J =11.55 HZat,-788>c7§)61éLwédby%hdm§}élf%e(lénels'{nfdﬁ)l chﬂaﬁdémtl@mcedgﬁﬁmﬁ.oﬂ?

Prepar ati on of 3-am no-5- (net hyl sul fonyl ) benzoi¢ acid Ire 0=S=0
~ dropwise via syrmge Following the a d1t1on the cooling bath was removed, and the

mixture was allowed to warm to room temperature. After 1 hour, the suspension was _
filtered, and the resulting solid was taken up in 10 mL of aqueous MeOH and heated
to reflux. The hot mixture was filtered to afford a light yellow solid which was dried
in vacuo, furnishing Intermediate 64A (0.208 g, 56 % yield) as a light yellow solid.
10 HPLC: Rt =3.160 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.2% H3PO4, 4 min. gradient, monitored at 220 nm). MS (ES): m/z =
241.0 [M+H]". '"H NMR (400 MHz, DMSO-de)  ppm 8.70 (1 H, d, J = 2.01 Hz),
8.18 (1 H,dd, J=8.81,2.01 Hz), 798 (1 H, d, J = 3.78 Hz), 7.92 (1 H, d, J = 8.81
Hz), 7.05 (1 H, d, J = 3.78 Hz), 3.55 - 3.66 (3 H, m).
15
Preparation of 1-(Methylsulfonyl)-1H-indol-6-amine

@
H,N

[00199] A suspension of Intermediate 64A (0.100 g, 0.42 mmol) and platinum(IV)
oxide (4.73 mg, 0.021 mmol) in MeOH (4.16 mL) was hydrogenated at 40 PSIina_

20  hydrogenation pressure vessel at room temperature for 1 hour. The suspension was
filtered, concentrated in vacuo, and dried to give Intermediate 64 (0.095 g, 103 %
yield) as a light yellow solid. HPLC: Rt = 1.167 min. (YMC S5 ODS 4.6 x 50 mm,
10-90% aqueous methanol containing 0.2% HzPO,, 4 min. gradient, monitored at 220
nm). MS (ES): m/z=211.0 [M+H]". '"H NMR (400 MHz, DMSO-ds) & ppm 7.27 (1

25 H,d,J=831Hz),7.16 (1 H,d,J=3.53 Hz), 7.03 (1 H, s), 6.54 - 6.63 (2 H, m), 5.26
(2 H, s), 3.24 (3 H, s). Intermediate 64 was used in the synthesis of Example 64.

INTERMEDIATE 65
N-(5-Amino-2,4-difluorophenyl)acetamide
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0 0 110- [00219] Internediate 77 was prepared fromlnternedi ate 77A
foll ow ng hydrogenati on condi ti ons enployed in the preparation of
I nternmediate 70. HPLC: Rt 15 = 0.465 nmin. (CHROMOLI THA colum 4.6 x 50 mm

eluting with 10-90% aqueous rret hanol over 4 mn. containi ngwo 1% TFA, 4

miinin., mQPHEAG at 220 nmy. MB (ES): miz = 216 [ M-BETUPHPEYREEI ate 77
was used in the synthesis of Exanple 188. | NTERVEDI ATE 78

N- ( 5- Am no- 2- et hyl phenyl ) met hanesul fonami de Eto H NN H Me I nternedi ate 78A:
Preparati on of N-(2-ethyl-5-nitrophenyl)net hanesul f onam de -110-

[00220] To a sol ution of 2-ethyl-5-ni @ fline (200 my, 1.20 nunol) in DCM
(5 m.) was added pyridine (0.195 nL pl ) and net hanesul f onyl
chloride (0.11 nm., 1.44 muol). The Bacti ofPi xture was stirred at room
tenperature overnight. The m xture was dwmbktGfted with DCM washed wi th water

and brine and dried t ive 5 Internediate 78A 290 asayellow
solid. 1H NWR %gﬂ y‘geﬁﬁ&i‘?ﬁ INGRHF .%%*?}(GT‘OWOG uspenst ng ’i“g%ﬁagh U4 (1 H,
dd, J = 8.53, 3. n&ﬁ)ph%)/l,)adtarﬁﬂie((ﬂ})dd g, t39 thmsl) 8ndb®9H2)C (06055 2 A4%Hnmbl in S. )
3.15(3 H s), 2.7 .
| nt er nedi at e 7§fhylF9& SHak a'%h‘) agm(%?“ t?\rme? t“é‘)an S‘fpérfs‘r?nwa?lsme?forrré’tsﬁ%%sul f onani de
Eto HZNN M5 [ 002&idlyst wiseemeail aib ltia8onyarsl the Blpate eds doncemirdtert ievarsdicat e 78A
foll owi ng hydrg 0 r A 1L f
| ntermedat e 76 ptrprdiuf L0 808 SRR AT QR R RN oo
eluting with 1@11®©W§cﬁjé@f‘s4 4 & 50renrh &h80% equepusdnethanol cmﬁmmag W%g 0.1% TFA, 4
mbimn., nonit g mhtenyedi ate 78
@“9(5]4 4 %&Qw nawmt Qﬁz%gnmmlg{S'(E“%SéEDz JVEH]%&M ﬁ}. HTe

was used in the sy nt
NMR (400 MHz DMSO d6) o ppm 9.45 (1 H, s), 7.23 (1 H, dd, J = 9.44, 8.44 Hz),
10 7.04 (1 H,t,J=10.83 Hz), 5.02 (2 H, 5), 1.96 - 2.07 (3 H, m). Intermediate 65 was

used in the synthesis of Example 76.

INTERMEDIATE 66

Methyl 3-amino-4-fluorophenylcarbamate

F
1R
H,N N~ “OMe
H

[00201] To a solution of 4-fluoro-3-nitroaniline (0.500 g, 3.20 mmol) in THF (30
mL) was added DIEA (0.839 mL, 4.80 mmol) and methy] chloroformate (0.248 mL,

15

3.20 mmol). The brown solution was stirred overnight at room temperature. The
solution was diluted with water and EtOAc, and the layers were separated. The

20  aqueous phase was extracted twice with EtOAc, and the organics were combined,
washed with water and brine, and then dried over anhydrous sodium sulfate.
Filtration and concentration afforded a light tan solid, which was taken up in EtOAc
(30 mL) and treated with 10% Pd/C (0.102 g, 0.961 mmol) and hydrogen (balloon)
was introduced. The resulting black suspension was stirred vigorously for 2 hours at

25  room temperature. The mixture was then filtered and subjected to the same reaction
conditions. After 1.5 hours, the suspension was filtered, and the brown filtrate
concentrated in vacuo and azeotroped with toluene to remove residual MeOH. The

crude residue was dissolved in a small amount of DCM and charged to a 24 g silica

99 -



N- ( 5- Am no- 4- chl or o- 2- net hyl phenyl ) net hanesul fonam de CIMe 0',0 20H2NN Me

I nternmedi ate 79A: Preparation of N (4-chloro-2-nethyl-5-

ni trophenyl ) met hanesul fonanmide CIMe 0 SO "* 02NN "FA e 25[00222]

I nternedi ate 79A was prepared from 4-chl oro-2-nethyl-5-nitroaniline

fol | owi ng tWe2PPEEERre enployed in the preparation of RGHERMBEMAEe 78A.
HPLC. Rt = 1.618 mn. (CHROMOLITH(r) colum 4.6 x 50 mmeluting with 10-90%
aqueous methanol over 4 min. containing 0.1% TFA, 4 nL/mn., nonitoring at
220 nm. M5 (ES): mz = 265 [MtH]. Intermedi ate 79: Preparatlon of

N- (5-ani no- 4- c hgbeatridge %wﬁbﬁ%ﬁmwﬁlﬁawé&mm@Wagrpdj@t fomEB0®e® :\ S+ H2NN

nme [00223] A niost BIOAAICM NinBhitoRAE ﬁt294 Z:%M( Ioganra&o&@mhéentr&émc (432
ng, 6.61 nmol), ammoni um chl ori de r’rq mol ) in et hanol (om_)
and water (5.0 d‘MteH@Qt“&fq‘be%fW fithas afelyellow sphd HPeGeRion ni xture

was concentr at ecks 136h. sYmpeR & 4.6 60 Ml 1009084 fuBoud Rdihbidl tRk@fngoThe filtrate

was vvashed . aqueous NaHCO3 _and brine, drjed over and
concentr at ed thHé%tr‘“’P'ﬁt iR mepioreret 20 VS Ggymiz s 043 WT%]@S& id. HPLC

Rl = 0.453 mn. Nmrdmmﬂ(m)) a@@hurm(ﬂH&m 85Q1 HledEJHthBQ 2 1tHy), 10- 90%

aqueous net hano Y n n nitoring at
230 . N5 (e S LR e il T S0 To o Fatbe o he

synt hesi s of Ex@&dpinehc24dhesisrof Exampthi 78t e 80A: Preparati on of

2- (2-nmet hyl -5-ni trophenyl )acetic acid 02N [ 00224] A sol ution of
2-o0-tolylacetic acid (3.54 g, 23.6 mol) in DCM (12 nL) was added to a
pre-cool ed 9 xture of concentrat edNSIHRMEDIATESYd (10 nl, 188 mol)

Methyl 3-amino-5-(tetrahydro-2H-pyran-4-ylcarbamoy!l)phenylcarbamate

H
O+ N
o

(o)

N

H,N N~ “OMe
H

[00202] To a solution of BOP (0.911 g, 2.06 mmol) and 3-amino-5-nitrobenzoic
acid (0.25 g, 1.37 mmol) in DMF (6.5 mL) at room temperature was added

15  tetrahydro-2H-pyran-4-amine (0.17 g, 1.657mmol). The solution was stirred
overnight at ambient temperature and then concentrated. The crude coupling product
was suspended in DCM (6.50 mL) and treated with pyridine (0.22 mL, 2.75 mmol),
and methyl chloroformate (0.128 mL, 1.647 mmol). The solid was isolated via
filtration and dried overnight. To a éuspension of methyl 3-nitro-5-(tetrahydro-2H-

20  pyran-4-ylcarbamoyl)phenylcarbamate (0.140 g, 0.433 mmot) in MeOH (5 mL) at
room temperature was added 10% Pd/C (9 mg, 0.085 mmol). An atmosphere of
hydrogen was introduced. The reaction mixture was stirred for 30 minutes. The
catalyst was removed via filtration, and the filtrate was concentrated under reduced
pressure to give Intermediate 67 (0.134 g, 104 % yield) as a light gray solid. HPLC:

25 Rt=1.583 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing
0.2% H3PO,, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 294.1 [M+H]".

Intermediate 67 was used in the synthesis of Example 177.

INTERMEDIATE 68
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25and 90%nnitric acid (1 nL, 22.4 mol) at - 20 C. The reaction m xture was
stirred at -20 Cfor 30 mnutes, then slowy warnmed to room tenperature and
stirred overnight. The reaction m xture was poured into ice-water. The

white solid Was collected by filtration, rinsed with [ d
concent r at 8@ 24Y 42881 i d was triturated - 112 - with \g?hﬁpsﬁ?ﬁ%s?%f‘tered to
obtain Internediate 80A (2.4 g, 42% as a white solid. 1H NVR (400 MHz,
DMSO-d6) 8 ppm 12.62 (1 H, br. s.), 8.13 (1 H d, J:251Hz) 8.04 (1 H,

dd, J = 8.28, 2.51 Hz), 7 80 (2 H s), 2.34 (3
H s). H2NO [00225] Int eMFéHiét“@“‘%é (Wﬁé‘ylb‘fléﬁg?l’éﬁf‘ﬁcﬁ BATH Rt er medi ate 80A

foll ow ng the hydrogenation conditionssaeMpl oyed in the preparation of
Internediate 70. HPLC. Rt 10 = 0.705 pan. (CHROMOLI TH(r) columm 4.6 x 50 mm
eluting with 10-90% aqueous net hanol ar mn. containing 0.1% TFA, 4
m./mn., nmonitoring at 220 nm. NN oMe 166 [ MtH] . Internmedi ate 80
was used in the synthesis of Exanple 224 H| NTERVEDI ATE 81

154- (4- Met hyl plmn Z”Po ASIMMQ@@@@D@% ﬁuman@nmsmr&@hhe(owzé\lgmaé’l) NH2
I nt er redi at e 81A -Dini trrF]ghen | pi perazi ne rN., M 02NNO2

20[ 00226] To 1 TRl Pwd&led? G B’elr?géﬁ'?é’l)("iDﬁl‘yé °§7‘LﬁﬁHP‘)mWH’§eréHE?ed 1-

met hyl pi per azi Res ﬁdhe(ﬁﬂa&hﬁ,chll;ﬁ)fdk&atmlb nl, 0Wb Y mmbi) umcee@quaau&r&h&dcoe was
added, and the m xture was extrgoct w th EtQAc.. The conblp xtracts were
dried, concent SHfEdt A0 HRIPTFTIE f6§m|"s P! %‘hm@‘&re ¥R Ephy (24 g,

st 0epwi se gradi eater,afidi G were 1¥ealde OFHidaghdout shagh Wk wakhee bitedidtseni81( 1. 4 g,
S0 52 3 Yol AP by oA iy SO M (G o urm 4.6 »
0. 1% TFA, 4 nlL afifiydrops stdinint soifite) OFilttich2ad conbentiMion(alfiS)ded mflark wel@G doljdvi-H] .
10  The crude solid was dissolved in MeOH (3 mL) at ambient temperature, and 10%
Pd/C (2.56 mg, 0.024 mmol) was added. An atmosphere of hydrogen (balloon) was
introduced, and the suspension stirred for 1 hour. The catalyst was removed via
filtration, and the filtrate was concentrated under reduced pressure and dried to afford
Intermediate 68 (0.025 g, 85 % yield) as a light green solid. HPLC: Rt =1.370 min.
15 (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3PO4, 4
min. gradient, monitored at 220 nm). MS (ES): m/z = 245.0 [M+H]", 'H NMR (400
MHz, DMSO-de) 6 ppm 9.73 (1 H, s), 7.14 (1 H, t, ] =1.76 Hz), 6.98 (1 H,t,J = 1.88
Hz), 6.70 (1 H, t, J = 1.88 Hz), 5.70 (2 H, s), 3.65 (3 H, s), 3.06 (3 H, s). Intermediate
68 was used in the synthesis of Example 182,
20
INTERMEDIATE 69
(2,4-Diaminophenyl)(4-methylpiperazin- 1-yl)methanone

%

25 Intermediate 69A: Preparation of 2-Amino-4-nitrobenzoyl chloride
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I nternedi ate 81: 4-(4-Methyl pi perazin-I|-yl)benzene-1, 3-di am ne N 5H2NNH2

[ 00227] Corrpound 81 was prepared from8lAin a simlar way as Internedi ate
70. HPLC. Rt 0.228 mn. (CHROMOLI THk colum 4.6 x 50 mneluting W th

10- 90% aqueous net hanol over 4 mn. containing 0.1% TFA, 4 nl/mn.

moni tori ng XP 299844%n) . NS (ES): mz = 207 [MrH +. | nt HGRSRUPASA was used
in the synthesis of 10 Exanples 92 and 94. EXAMPLE 1

N- (5((3- Cyano-8-(cycl opropyl am no)i m dazo[ 1, 2- b] pyri dazi n- 6- yDam no) - 2-

nmet hyl phenypacet am de /NH 15 1A: Preparati on of

4- br ono- 6- chl or opyri dazi n-3-amne C BrN N 20[00228] To a 250 nL

round- bottonmed fl ask was added 6-chl or in-3-amne (3.92 g, 30.3
nmol ), sodi um bi carbonate (5.08 g, 60. | ) and ethanol (20 nmL). To the
resulting solution, bromne (1.559 r?EN 30. 3N | ) was added dropw se. The

resul ting m xt U['D@ZO\WS ZSAI'mnB let%er{z&@ 'ﬂ@:l& @@%egﬂ%f%l?wfi%ﬂlgx@d BaMLSrurolde

solution was - 114 - | tered hen concentrated i n vacuo. The residue
was di ssol ved |‘?1°}\}6ﬁtdéf40 “&nézf“ﬁ@')6‘?’&&1@!’“6&‘?@6‘“@@%&%‘%99@@t‘?i’@é‘ﬂ‘ate (3
times). The or g@mp@ath@ym@nm@edqeg‘oe esmeditid &0 QY 2%, BDBYAL HHSwHOdi UM

sul fate and gong ted j acu |ve %vyield). HPLC
Rt = 1.25 msﬁ (‘Vggéf'g u‘r?fﬂ? onk ylc?BtF éf{%éwogﬁg‘ﬁﬁomw65 SOB% aqueous
net hanol cont ai dhiting with 1690% Aquedusthethaid] aderarmim chitgiving 1% TFA%44 FMUmiA,
detection at 25 207, .eparation of ethyl
2- chl or o- 3- oxopr%nﬁtgaﬁ%?aatwgz Iﬁ‘is%i ‘t@é@gﬁ“% 92%3{5[:159@%@)?%&0' sodi um (4. 45 g,
194 mol ) and ethanol (56.5 nl, 968 mmol) and the mixture was stirred at
room tenperatu r]ﬁteLl?edlate 6|agui’repara ;(oln Iof él mlr%f—4—giggphenyl)(4-methylpipérazin—l—

10 yDmethanone

[00205] To a solution of 1-methylpiperazine (2.5 g, 24.96 mmol) in DCM (30 mL)
at 0 °C was added a solution of Intermediate 69A (1.13 g, 5.63 mmol) in DCM (10
mL) slowly. The reaction was stirred at room temperature for 1 hour. The reaction

15 mixture was washed with saturated aqueous NaHCOs, dried over MgSO,, filtered and
concentrated. The crude material was purified by flash chromatography, (Si0,, 24 g,
0-10% MeOH/DCM) to give Intermediate 69B (0.77 g, 52%) as a yellow oil. HPLC:

= 0.360 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90%

aqueous methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220

20 nm). MS (ES): m/z =265 [M+H]".

Intermediate 69C: Preparation of methyl 2-(4-methylpiperazine-1-carbonyl)-5-

nitrophenylcarbamate
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nmetal had di ssolved. D ethyl ether (100 nL) was added, followed by the slow
addition of ethyl formate (17.2 nlL, 213 mmol) and et hyl chl oroacetate
(22.79 mL, 15213 mmol) as a solution in diethyl ether (100 nL). The'
reaction sQlution was stirred at roomtenperature for 16 _hours

resul ting PPRIPIAe that formed was filtered and \A/asﬁgﬁrU%OP%’s@%6ﬁer and
di ssolved in water. The aqueous | ayer was acidified with HCL (IN) to pH 4,
and the product was extracted with diethyl ether (3 tines). The organic

| ayers were conbi ned, dried over anhydrous, sodium sul fate and concentrated
20to give 1B (4.5 g, 15.4 %yield). 1C Prgf)aration of et hyl

8- br ono- 6- chl oroi m dazo[ 1, 2- 14yri dazi ne- 3 boxyl ate and et hyl

6, 8- di chl oroi m dazo[ 1, 2- b] pyri dazi ne- 3- ca b ylate CIBr [00230] To a 250 ni
round-bottoned flask was added 1B (4.33 g, M2g. 8 mml) and A (5 g, 24.0
mol ). The solution was heated to 90 hours. The solution - 115 -
was quenched with ethyl acetate and with water. The organic | ayer
was dried over anhydrous sodi um sul98t e Tan§Hconcentrated i n vacuo. The
crude was purified by flash chronmatograp M¥ 02, 10 % et hyl acetate / DCM

[ 00261] 10.1:  1B0eI° o Lhchiogh SpRlemreile PR e 2% enePin AN BT 50 oy

10- 90% aqueous waeiddadDEA QOITOAILNH. ngnﬁmlb%cail%/hnhy@nﬁa (0.289 mdl| 208 mmbl),and r ate = 4

T e

aqueous net hanahthcszmmmd wmjupaps aH QOF Ehed, zﬂndmomceglrmsﬂl "élmrszacfld)rowxmm»ms— 4 10

mL/ mn, detectiQk

Preparation of ngﬁgrﬁtgﬁ@?sé-cg ato%@%l(yE@%z[ %%6 A’é@% azwk% car boxyl ic acid
and 6, 8-di chl ofwérmediatz 6Q(690 ik HpP4) dazyatiew s@idcHPGREFiOS 13 oiid Cl Br

151D 11D-2 [ 00¢33 M%L@rmb@(humwgaqsmé:hnﬁ,gwlmtle'bmqaueagrﬁe%%olrsue 0.98
nmol ) in netha ? hi's m xture was HCL (1.64 nmL, 9.85
mmol ). The sol 6mlmﬁ0msln$1@é%éf&Aaﬂ myAigs, fgpitotigg ﬁ@&‘? Em) TM@(ES)I Bizion was
diluted witjfy eshpyhragetate, and the product extracted with saturated
aqueous sodi um bi car bonate sol ution. The conbi ned 20aqueous | ayer was
acidified with HCL (1IN) to pH 4 and extracted with ethyl acetate (3 tines).
The et hyl acet atBargdn o NL(S-HRLL-@ MR razfEJ1 Qe heapiusetiaids sodi um

sul fate and concegntrat ed (I n vacu(g toygﬁge mxtgﬂr@bof W%l and 1D-2 (150
nmg, 55% . 1002341 1D-1: HPLC. Rt = 1.67 ma (Waters Sunfire C18 colum (4.6
x 50 mm). 10-90% aqueous et hanol cont ai ng 0.1% TFA, 4 min gradient, flow
rate = 4 25nL/mn, detection at 254 an). (ES): mz = 231.87 [ MH]'
[00235] 1D-2: HPLC. Rt = 1.81 min (Waters | [
10- 90% aqueous net hanol contai ning 0. 18 TF
nmJm n, detection at 254 am. M5 (Eﬁﬁ

o4 mn gradient, flowrate = 4
2275. 79 [MrH . - 116 -
NHAc

[00207] To a solution of Intermediate 69C (600 mg, 1.96 mmol) in EtOAc (25 mL)
15 and MeOH (5.0 mL) was added 10% Pd/C (208 mg, 0.196 mmol). The mixture was
degassed and stirred under a hydrogen atmosphere (balloon) overnight. The catalyst
was filtered off, and the filtrate was concentrated to give Intermediate 69 (505 mg,
93%) as white solid. HPLC: Rt =0.243 min. (CHROMOLITH® column 4.6 x 50 mm
eluting with 10-90% aqueous methanol over 4 min. containing 0.1% TFA, 4 mL/min.,
20  monitoring at. 220 nm). MS (ES): m/z= 277 [M+H]". Intermediate 69 was used in
the synthesis of Example 93 and Example 89.

INTERMEDIATE 70
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1E: Preparation of 8-brono-6-chloroi mdazo[ 1, 2-b] pyridazi ne-3-car boxam de
and 6, 8-di chl oroi m dazo[ 1, 2- b] pyri dazi ne- 3-carboxam de Cl if H2N 1E-11E-2
5[00236] A1 L flask was charged with a m xture of 1D-1 and 1D-2 (10 g,
36.2 mmol ) and DCI\/IélOO m.). DWF (0.280 niL, 3.62 mmvl) was added, foll owed
by the dr op¥P2M0R#6% i on of oxalyl chloride (72.3 ni, PABTUSRYPNIO6RHe
resulting reaction was heated to 45 C for 2 hours and then concentrated to
dryness. The crude acid chloride was taken up in 1, 4-dioxane (100 nL) and
treated with ammonia (0.5 N 10 ammonia in THF) in THF (72.3 m, 36.2 nmol).
The reaction mixture was stirrdd3dmipgbeabergelinat-ate for 1 hour, and nore
ammonia in THF (72.3 nL, 36.2 mml) was\added. The resulting suspensi on was
stirred for 1 hour and then concent rto dryness. The crude material was
suspended in water (100 nL) and stHNT ed r hours. The solid was
collected by filtration, and dried under pressure to afford a
15m xture of 1E-1 and 1E-2 (8.7 g, 87 % . [00237] 1E-1: HPLC. Rt = 2.08

n.. (YMC S5 CO8085 »A ®Mutigarpf 11 {uodddmnumgbraacns (298 igahéd? mmohitaad ni ng 0. 2%

mn.
[00238] 16 2; CHBPeR o TR 6 88 nfto SERMADIG Ry erbie 8GR 00
aqueous net hainofays ohleakastipymptuposyss3ibaad with witer, eptraci¢dewith E@bnitvor ed at 220

nm; M (ES): ”#mges ard/tRe &d}‘ﬂ'ﬁhﬂed e)gtEicts ReRRasRl Wi}fl‘bf?ﬁe dried and concentrated.
8- br onp- 6-chl oroi m dazo[ 1, 2-b] pyri dazi ne-3-carbonitrile and 6, 8-

di chl or oi mi daz o[ ridyp Bt fuad Weﬂaah@mrmﬁrarphy (SE0.J2g eplups 04100%1F-2 - 117 -

100239] A suspegngisebcdi) td vétarﬂnpl ThDredidkBwak dBsolvdl iPMEOR! dnd 162, BHIE13 (500 ni)
was treated with POCI 3 t(}@a"a‘ , 380 mmol ) and heated to reflux for 3 days.

The resul ting sHB@fdednT ”‘E‘&‘o‘f"éd"rt“’é' unds hy drpgsa piogphsredbailopur ed i nto col d

saturat ed ageeodsmatiChBeatalystdias eled B NAL BB MRSV deREhdRE td gieut ral  pH was
achi eved. 5The resulti n Iayers were separated and the aqueous | ayer was

extracted with IﬁQ@iedlatel (500" mgn 6ctan? ¥V OHGE C KR8 B ed wi t h™ Na2SO4,
filtered and coUGRUMGILIEHRLQUEHWHEST hird clafifgorith 18- W/a@qu&es @éthabbt vetnd 1F- 2

. 0 : \
S5 O05 4. o v 500 i s, Sl B Ao EaH ZOAGMS 535 RSPOL, 4 min
gradi ent, nonitE3ed+HT. BROmMBdidte 70MBasiBe (il symilezis of RAhople Wi4] +.
15
INTERMEDIATE 71
3-Amino-5-cyano-N-methylbenzenesulfonamide

H

0
O:“s’N\Me

H,N" t AN

20  Intermediate 71A: Preparation of 3-amino-5-nitrobenzonitrile
CN

N

O,N NH,
[00209] To a suspension of 3,5-dinitrobenzonitrile (4.5 g, 23.30 mmol) in MeOH
(100 mL) was added concentrated HCI (15 mL), followed by iron powder (3.90 g,
69.9 mmol). The mixture was stirred at room temperature for 30 min. and then

25  concentrated. The residue was treated with water and the resulting solid product was
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[00241] 1F-2: HPLC. Rt = 2.67 mn. (YMC S5 ODS 4.6 x 50 mm 10-90% aqueous
nmet hanol containing 0.2% H3PO4, 4 mn gradient, nonitored at 220 nn); M
(ES): mz = 258.9 [ MtH]. 151G Preparati on of

6- chl or o- 8N(C cl o ropy1(4 met hoxybenzypam no) im dazo[l t

b] pyri dazi 2Y @3n| trile 1G [00242] To a sol utiof 341151%9/‘159%d 1F-2
and N-(4- 20 rret boxybenzypcycl opropanam ne (1, 4.13 g, 23.30 mmol) in THF
(155 nlL) at roomtenperature was added DIEA (4 1 nm, 23.3 nmol). The
resulting solution was _heated to_refl ux hours. and then cooled to
room t enper at urc@legied by Bl tp give [nterm at%?'lf‘d@ 38%9?}/6) HREC i cP4dmRr 1 educed

pressure over nil@AROMUISTE® &6Igms 2l6ixB0Was elsfidgrwid 0190%Maoud Méthaholer at room

t emper at ur e, flltered an e th MeOH.. The ollql 25 dri ed under
reduced pressurtdiifiFORPiNEgE 1%%51!}5(3# /g, f@mﬁﬁmﬁﬁ‘rﬂz gy %‘W%ﬁ@?% an

of f-white sol i dM$GUGS phin 76841 ﬁﬁs)mmt(QHNB B @PGsy6.83 2 BA@).Mm  10- 90%
aqueous net hanol cont aining 0.2% H3PO4, 4 min gradient, nonitored at 220
nm. M5 (ES). tn/z = 354.0 [MtHI. - 118 - Exanple 1: Preparatlon of
N-(5-((3- CyanO-I&elﬁreyﬁﬂedeOBryb@aﬁoﬂﬁf 3-t§a6@ 3@ fttbbéhzene-1-sulfonyl chloride

b] pyri dazi n- 6- yDam no) - 2- met hyl phenypacggani de A.NH // 5[00243] DMA (1.5
m) was placed in a 1-dramvial with a geflon-lined septumcap, and the
sol vent was degassed by bubbli ng argoﬁ:mraough it for 10 m nutes. 10 (0.15
g, 0.42 mml), N-(5-am no-2-nethyl m de (0.104 g, 0.636 mol),
copper (1) iodide (0.040 g, 0.212 nutfiol ), xantphos (0.049 g, 0.085 nmol),
and Pd2(dba)3 ([01120)@9 @o a Col@bA ommﬁc)acwe(ﬂe n&ddﬁydmehimec apml; u%)(Hram:I t he
suspensi on was [ pur th a1 ar S s then
heated to 125 (‘f’als a(PdJ%E'teDmeog&eﬂA{l %itg oo e {rﬁ'esu n51 nwaqé?oa u?e he solids
wer e renoveld viasohitibt pisbdiom nithite QUR2 oCEL TIRER@D]) mv»a@n(th)/waﬂhddEHiF The

and e aqueoud B e iplinh il s A ) S My RYRLE WRLGrEZPE" 21
combi ned, washél) ahiaride Q! e 2.3humbb) imaseticaad (Hy mbdwvassetrat8amthydfuous  sodi um
sulfate. Filtrafj.on b@%bﬁ%?ﬁ xﬁig.t 'E}{%Qngh iJn%iQﬁﬁ:tc%ntElﬂﬂ #RldiDonitMlag was

triturated in coo e resu Feci pitate was filtered
and washed wi t vaggpulyDoned Mieethd qoppar chiggde- W?S‘B’étuved'hf-‘ F?Sldtl@ﬁrmlleufeanount of

DCM and purijsfi gghs Q)f“reﬁ Iaﬁﬁ‘*@ ﬁhgmﬁ@gHﬁRéWWI(hSEeQ@atexoa{?dEek%&/dWﬁ(ﬁA 60%
Et OAc/ DCM 24 gtco um, 20 m n gradient, rmnltorlar;% at 254 nm.

The appropri at h@@flmaﬁtmﬁgmmwérgﬁaml@arbm&%ﬁe\@nmé@eéiltﬁm reduced

pressure. The mc@ﬁtfa_?eldtd §Géla{eﬁﬁledfaEeOﬂ‘BQhé(g@t’/Q%%ﬂlWoxlé}m,d Re-3@bi d were
conbi ned, suspended in reated with triethylsilane (0.68 ni,

4.24 mmol) and WFACkIBOy%?P(IbA?'P%? 486 591%?1\&}@% Withd 090 ¢ 8oL TR iiS! cool ed in
an ice bath an@véridlriifrc8stainthB 6. 1%OIHA] 4 WA Imin Y mpmitEeglati2no EhPAc (20 i) and
stirred with saturated aqueous sodi um bi carbonate 25(15 nlL). After 30

m nutes, t solid was isolated via filtration, washed wth water and

Et OAc, and dri aesteri¢dintdi7 it Prepuratias b3 &)@nﬁﬁfrﬁﬁtl@l EnaropérenksOndbfdg, 0. 422
nmmol, 100 %9 as a white solid. HPLC 3.496 mn (YMC S5 ODS 4.6 x 50
nm 10- 90% aqueous mnet hanol cont ai n| ng hb 2% H3PO4, 4 m n gradient,

noni tored at 220 nm. /@\

O,N SO,NHMe
[00211] To a solution of Intermediate 71B (150 mg, 0.61 mmol) in DCM (4 mL)
was added methylamine (2.0 M solution in THF, 1.5 mL, 3.0 mmol) and TEA (0.424
25 mL, 3.04 mmol). The reaction mixture was stirred at room temperature for 1 hour,
diluted with DCM, washed with water, dried over MgSQ, and concentrated. The
residue was purified by silica gel chromatography (flash chromatography, 12 g,

EtOAC/hexane = 0-100%) to give Intermediate 71C (45 mg, 31%) as a white solid.
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- 119 - M5 (ES): mz = 362.0 [MHH]. NWR (400 MHz, DMSO-d6) 8 ppm 9.24 (1
H, s), 9.21(1 H s), 810 (1 H s), 7.81 (1 H s), 7.64 (2 H s), 7.11(1 H,
d J =8.03 H), 6.25 (1 H, s), 2.52 -2.55 (1 H m, 2.15 (3 H s), 2.06 (3
H s), 0.75-0.82 (2 H n), 0.61 -0.68 (2 H m. EXAMPLE 2 N-(6-(3

- Cyano- 8- ( YePYRPESY ar ni no) i ni dazo[ 1, 2- b] pyri dazi n- 6- WCJfﬁSﬁWj’/ﬁW@dl n- 2-
yl)acetamide HN A \ NNNIII M 2A Preparati on of

6- ( 6- am nopyri di n-2-yl am no) - 8- (cycl opropyl(4-

met hoxybenzyl ) am no) i m dazo[ 1, 2-b] pyri dazi ne-3-carbonitrile O 2A

15[ 00244] A sealBeL Rid  \Amin HHRIOM TP e 46 5 Shmpn chyiae itk gé%p%m th

argon. The veSS@hem&e&MDo&h@ﬁﬁesbn%ﬁd} 011@ P 0501 B, Qnolaﬂormm
pyri di ne-2, 6-di ani pe 039 cesi unt car bonat e &g 184 g, 0.57

ol ). copper (171 SNME (¥ Mt QPCTg 30mm Sh6l 5 Rtk bHow 15 @ 16Vg. 0-028
ol ), and Pd2(gba) 31, 60023183 1A, 04 9vmh), in one portion. The resulting

suspensi on was punp/ purged with argon three 20ti nes. The cap was pl aced on
the vessel, and the suspensi on heated to 125 C overnight. The solids were

filtered off, aPrepatdfin bff 3-dniidd-&-cy¥as-NCRRBARnEdERModamhidacuo. The crude product
was dissolved in a small anount of DCM.gnd charged to a 24 g - 120 -
silica gel cartridge which was el uted 30 mML/mn with a 20 m n gradi ent
from 100% DCM t o 60% Et 0Ac/ DCM noni t/@g at 254 nm affording 2A (0.014
g, 23 %yield) as a tan solid. HP éai&mn(YNCSSODSAGxSOmn
10- 90% aqueous net hanol contai ni ng ZB 2% H3 ®4 min gradient, nonitored at

220 nm). 5 M5 ([@®12) ﬁﬂitermedi2t37ﬂ.wﬁd\ﬂk&[ﬂared frbirl INMe(i4Q0 1 dd1owYSO- d6) 8 ppm
8.19-8281 96-. 7.03 (1 H,

M. 6.7 - 6. BEDSRf OB pIdikd infhe emalonsTiermpbn g g i e ) 540
-3.65 (3 H, mr) 0.2 Min. (CHROMQILITAR=0oRmAS.6Hz30, mi) eBilng-with. 198)0%2aqiﬂ:oum 0.74 (2

! methanol over 4 minutes containing 0.1% TFA, 4 mL/min., monitoring at 220 nm),
MS (ES): m/z =212 [M+H]". Intermediate 71 was used in the synthesis of Example
178.

15 INTERMEDIATE 72
3-Amino-5-cyano-N-(4-methoxybenzyl)benzenesulfonamide
OMe

[00213] Intermediate 72 was prepared from Intermediate 71B and (4-
methoxyphenyl)methanamine following the procedure described in the preparation of
20  Intermediate 71. HPLC: Rt = 1;932 min. (CHROMOLITH® column 4.6 x 50 mm
eluting with 10-90% aqueous methanol over 4 min. containing 0.1% TFA, 4 mL/min.,
monitoring at 220 nm). 'H NMR (500 MHz, DMSO-ds) & ppm 8.13 (1 H, br. s.),
7.22(1H,s),7.08-7.16 (3H, m), 7.01 (1 H, s),6.83 (2H, d,J=8.80 Hz), 6.12 (2 H,
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10Exanpl e 2: Preparation of N (6-(3-cyano-8-(cyclopropylam no)i m dazol[1, 2-
b] pyri dazi n- 6-yl am no) pyri di n-2-ypacetam de HN.A 0 // 1002451 2A (0.014 g,
0.033 mml) was suspended in acetic acid (3 nL) at roomtenperature, and
acetic anh%(},dri dc?%g& 72 gL, 0.039 mol ) was added. The resulting 15 clear
yel | ow sol O BWRE r ef lTuxed for 30 min. The sol ution RaYYSIEFEo room
tenperature, and water was added slowly until a precipitate fornmed. The
resulting solid was filtered and washed with water, then dissolved in THF
and azeotroped thr i | 11.h toluene to renoye residual AcOH H20. The
Fosulting | htesheds it g2t oy RREeg S par R Rl i A FRIPRE sol vod i n
TFA (0.4 nL) ansr.triethylsilane 20 (0.021 nL, 0.13 mmol) was added

i mredi ately. The mixture was stirred for 30 min. at roomtenperature. The
vol atiles were renoved via a stream of nitrogen, and the solid was

di ssolved in DM and purified viaINTERMERIATE73 -1 PLC using a YMC ODS C- 18

colum (30 x 250 . +.0% 100% ol vent . B: 0% MeOH, .10%.H20, 0.1% TFA).
Sol vent A (10% Ne"gh,'A'3‘69/2)%151%@%@%5‘%‘%%5@@3&%r yﬁ??n,ze‘?f%‘llp{‘a"é}éi% = 0, 25final
% B = 100, gradient time 30 mn (total ruptpne: 37 mn), flowrate 25
mL/mn, nmonitoring at 254 nm Rt = 27.582 nm.n. Fractions were concentrated
and | yophilized overnight, affording EXhple 2 (0.005 g, 32 %yield) as a
white solid. HPLC. R = 3.14 min (YMC'S5GDS 4.6 x 50 mm 10-90% aqueous
met hanol containing 0.2%-.121 - H313 4 mn gradient, nonitored at 220
nm. M5 (ES): rru'z = 349.1 [MH . 1 (400 MHz, DMSO d6) 8 ppm 10.00
(1 H s), 965 (1 H s), 8.16 (1 H"®) ~7.98y(1 H d, J = 1.51 Hz), 7.68(1

H d, J =17.81 7.58(2.H_d, J = 8,06 , 6.93(1 H s), 2,55 - 2.64(1
H m, 2.10(3 llﬁwéi‘ﬂ [ytesmediatey3guns prepgged gﬁ“} F’é‘%f%‘ad?‘lte g‘.(Bi‘H‘d(‘eéfa ,d“ﬁ??i EXAVPLE 3
N- (3 - (3 - Cyangyén-4-amine GfllodinglagiidcBdnrd drplk@zo for fhe prepdrpyoni of dginiddiate
yl am no) phenyl esul f onam g E@@'(O A Preparation of .
6. (5 am nophony et e ¢ BP PRt oL L enlbRg BER2) afhe e vie 10-
i m dazo[ 1, 20b] g% iagiezusmeildnd @avdrdmih rcohteiniplyB.1% TFA, 4 mL/min., monitoring at

220 nm). 'H NMR (500 MHz, DMSO-d¢) & ppm 7.86 (1 H, br. 5.), 7.26 (1 H, 5), 7.22

(1 H,s),7.03 (1 H,s),6.15(2H,s),3.73(2H,d,J=11.55Hz), 3.06 - 3.28 (3 H, m),

1.53 (2 H,d,J=10.45 Hz), 1.25 - 1.42 (2 H, m). Intermediate 73 was used in the

synthesis of Example 183,

15
[00215] The following intermediates in Table 8 were prepared using the

procedures described in the preparation of Intermediate 71.

TABLE 8

“Inter- Structure Used for Name M+H| HPLC
mediate Example Retention
No. Time

(min.)*
74 o 3\8 _NHEt 180 [3-Amino-5-cyano-N- 226 1.1?
? ethylbenzenesulfonamide
H,N \\N
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3A 15[00246] A 1-dramvial was charged with :

1- met hoxy- 2- ( 2- net hoxyet hoxy) et hane (1.5 nL) and purged for 10 min with
argon. The vessel was then charged with 1G (0.100 g, 0.28 nmol),

benzene-1, 3-di am ne (0.037 g, 0.34 mol ), cesium car bonates((ao 368 g, 1.13
mol ), coppRP@W/H%8M de (0.027 g, 0. 14 nunol ), Xant phosP{(f! ?93’06’9680 057
nmml ), and Pd2(dba)3 (0.026 g, 0.028 mmol) in one portion. The resulting 20
suspensi on was heated to 125 C overnight. The suspension was filtered
through a mediymporosity fit and the solid was washed with THE_ The
filtrate was dill ut®ed|with E?OAC and'8qat EAmigmtt(4 he | ayef 88hwer B83&par at ed.
The aqueous phase was - l[é extracteg{ethﬂbggraglﬁ qes with Ef0Ac. The
organi cs were then combi n d] dried over drous sodiumsulfate, filtered
and concentrated in yacuo. ¥The crude re!éli“&@éyliké“}f’ﬁﬂ“ﬁ%ol ved in DMF and
purified via prjepar af ng a YMC ODS C-18 colum (80 x 250 nm,

0% 100% B. Sol vent B ; 10% H20, 0.1%5 TFA). Solvent A: (10%
MeOH, 90% H20, |0. 1% ] .di ent, stagrt %B =0, final % B = 100

gradient tine 60 m n,| 5 nL/min, nonitoring af 220 nm R =
53.697 mn.. The app! nnri ate frnrfinn': were concentrated and | ynph lized to

dryness, afford ggj%Aéé 9 %yield). HPLC. Rt = 3.68 mn (YMC S5 QDS
4.6 x 50 mm 10- 989544 tb‘iﬁ‘% met hanol cont ai ni ng 0. 2% H3PO4, 4 m n gradi ent,

10 nonitored at. ;
Preparation of N-%glgo?@ Lcr{/ﬁ/ﬁgg %’é;%‘lsé n%"(‘)élyﬁm%‘ﬁl{r}\'cl\){l)b :drkﬁ/" eo[‘srlrlpkﬁl‘%’m01
b] pyri dazi n- 6- ybvam md) pheimig) (gt iBAckul fdm amwhideing BN20Onm0 -S, N Me HO
15[ 00247] To a solution of 3A (0.011 g, 0.026 trunmp in THF (0.5 nL) at 0 C
was added pyridine (6.27 !'IL, 0.078 mmol) and met hanesul fonyl chloride (2.2
1.iL, 0.028 hunol). The reaction WASITERMERIAdEGCer ni ght at room tenperature.
The reaction m xt ur y e aqueous
| ayer was extract ed%ﬁ%gﬁ&%%%p %ﬁw\ﬁﬁeﬁ%}bggﬂ] E&g%‘re%??%nﬁv%re conbi ned,
dried over anhydrous sodi um sul f ate, "ﬁ.’g @& ed, and concentrated in vacuo.
The crude material was dissolved in 5 m_) and triethylsilane (0.041
m., 0.26 nmmol) was added. The reaction s stirred for 30 mn. at room
tenperature. The volatiles were renove der a stream of nitrogen, and the
crude material was dissolved in DCMyR . 1) and charged to a 12 g
silica gel cartridge which was eluted at 30 ®L./nin with a 15 min gradient
from25 100% DCM to 40% Et OAc/ DCM Exanple 3 was isolated as a |ight yellow
solid (5 nyg, % l d HPLC. Rt = 3. 52 mn ODS 4.6 x 50 mm
10- 90% aqueouszxr?f%ﬁ 6%766‘ ATRPATTPE D (étﬁﬁ%ﬁc&i& %C'H‘ﬁ ‘gradi ent, nonitored at
220 nm . MS1§ EShiethylsdlfony 383heduibtdnidel H NNR (400 MHz, DMSO-d6) 8 ppm 9.71
(1 H s), 935 (1 H - 123 - s), 8.12 s)786(1HdJ-176Hz)
769(1H dd, J= 8.18, 1.38 Hz), 7.3 H%eJ:201H2)724(1Ht,J
806Hz)677(1Hdd J = 7.55, @77 6.26 (1 H s), 3.00 (3 H,
s), 2.51 -2.56 (1 H m, 0.75 -0.83 (2 , 0.62 - 0.68 (2 H m.

N

O,N
[00216] To a suspension of 3-amino-5-nitrobenzonitrile (161 mg, 0.987 mmol) in
DCM (8 mL) was added TEA (0.55 mL, 3.95 nuhol), followed by methanesulfonyl
chloride (0.165 mL, 2.12 mmol). The reaction mixture was stirred at room

15  temperature for 60 min., then diluted with DCM, washed with H-O, dried over
NaySO,, and concentrated. The crude solid was triturated with DCM and isolated by
filtration to give Intermediate 76A (242 mg, 76%) as a white solid. HPLC: Rt=1.198

min, (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqucous methanol
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EXAMPLE 4 8- (Cycl obutyl am no) - 6((44(2-(di met hyl am no) et hypam no) -3

-(4H 1, 2,4-triazol -4-

yl ) phenyl ) am no)i m dazo[ 1, 2- b] pyri dazi ne-3-carbonitrile HN 4A:
Preparation of N I(z|4- met hoxybenzyl ) cycl obut anam ne Owe_ 4A 0024%]8

4- Met hoxy bR UMASe (5.63 L, 46.4 mol) and cycl obufSHERTHREPH33 15 ¢,
46.4 mmol ) in dichloromethane (40 nL) were stirred at room tenperature.
After 45 min., magnesium perchlorate (0.231 g, 2.320 nunol) was added, and
the reaction mxture was stirred at roomtenperature. After 16 hours, the
reaction m xt ur¥enidRNPRANEE 0Py HAng e poypringdd 2t 1 &fd NYMR 86 m
tenperature f oMz IDOL$ S phrh BisS (1609, sRBASCOACH M IRl &dls)f 4gdBYNe)Ss. The reaction
m xture was dissolved in nmethanol (40 m.), 20 cooled to 0 C, and NaBH4
(1.6g, 69.6 mmol) was added. After 15 min., the reaction m xture was war ned
to room t enper ghtbiRdiat®76:€Pregardliol bEN-(3-AthideReahephenyi)®{-ur e was diluted wth

1IN NaCH (100 d extracted with ethyl acetate (3 x 100 nL). The

conbi ned oréam?et@%%%gyw%@“ﬁ}l"%‘am er Na2SO4, filtered and concentrated
to isolate 4A (8.5 g, 82 %yield) as aOcl@ oil. ITPLC. Rt = 0.82 mn
(PHENOVENEXI ) Luna 25 5 micron C18 Megsx .8¢mm 10- 90% aqueous net hanol
containing 0.1% TFA, 2 min - 124 - gradient, flowrate =5 ni/ mn,
detection at 254 nm. M5 (ES): mz = [ MEH] +. 4B: Preparation of
6- chl oro- 8- (cycl obut y1(4- net hoxybené i mdazo[ 1, 2- 5b]

pyri dazi ne-3-carbonitrile 4B [ 00 ] Nture of 1F (500 ny, 1.94
mrol ), 4A (464 2. ! : . O o) phix DMF (0.5
nL) was heated @%lgo é%u%g%)ske()rn O{ﬂhq%a%g%t gg‘g‘z‘%m%ﬁ‘"ﬁ&ﬂ?&e@g@
concentrat ed t ¢lQ5myg:88%9 mmakl int V@M, (38rreld apd E@Aedt hmhbwastdegassed and then

stirred under a hydrogen atmosphere (balloon) for 1.5 hours. The catalyst was filtered

10 off, and the filtrate was concentrated to give Intermediate 76 (215 mg, 99%). HPLC:
Rt = 0.847 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90%
aqueous methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220
nm). 'H NMR (400 MHz, DMSO-ds) & ppm 8.93 (1 H, 5), 8.82 (1 H, d, J = 1.76 Hz),
743 (1 H,t,J=1.63 Hz),7.23 (1 H,s),7.14 (1 H, t, J =2.01 Hz), 3.55 (6 H, s).

15  Intermediate 76 was used in the synthesis of Example 179.

INTERMEDIATE 77
3-Amino-5-(methylsulfonyl)benzoic acid

nllle

0=S=0

HoN OH
20

Intermediate 77A: Preparation of 3-(methylsulfonyl)-5-nitrobenzoic acid

l\llle

0=8=0

N OH
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isolate 4B (582 ny, 77 %yield) as a yellowsolid. HPLC. Rt = 2.02 mn
(PHENOMENEX(r) Luna 5 mcron C18 4.6 x 30 mm 10-90% aqueous net hanol

cont ai ni ng O. 1%TFA 2 mn gradient, flowrate = 5 ni/mn, detection at 254
nm. M5 (ES): mlz 367.98 [ MtHr. 15 Exanple 4: Preparation of

8- (cycl obut pépﬁOﬁéﬁG%B ((4-((2- PCT/US2009/059968

(di met hyl am no) et hyl ) am no) - 3- (4H 1, 2, 4-tri azol - 4-yl ) phenyl ) am no) i m dazo[ 1
, 2- b] pyridazine-3-carbonitrile 20[00250] A suspension of 4B (79 ny, 0.22
mml) I ntermedi ate 36 (50 ng, 0.20 nmol) and

di -tert-but y1( 1108%8hy|A mixpurepish@ehylbsyléing e@wlltyllphb%g)mq%mMngO%g 0. 041

mol ) in tol Uen&elﬁﬂ- fﬂﬂaﬂlom@ (PHLQ\%Q c%lEJ‘to'@ht?refﬁg%m‘aﬁinawl&/ 591&12 hadi um (11)
chloride dinmer (7.4 1), d sodi um tert-butoxi de ny,

0.244 mmol) wer @d%ﬁé@meﬂi@ rﬁ%lawgmﬁurmw hpeed pierd °ﬁé%ft38@matﬂ‘f@®c'@“f or 45

mn.. The 25 reﬁ\ﬁ(ftdr@ﬂasrﬂoiﬁ%w&%r%%a{épﬁﬁ@ﬂﬁlﬂ @E@&ilec@éﬁq)ytfh?aﬁoﬁ QA wWHR I N water
(50 rrL) and extract ed - 125 - dried over 2504,

filtered and’coNeentiddyiggto g*l"ﬁé“t?‘@ﬁ@:‘f‘F oMt 3%?1&@@1&3%'@%9%5%9 Rt

di chl or oet hane {=4ongaunam1m\e@L1¢ﬁwotuhmt4m 40 ShutidN @it D-dpofdgheand TFA (1
m.). After 15 m n he reaction mxture was concentrated, and,then

purified using Pebekeyerhmuecopsingaede [k Sml/mime dopfesipe tn20em)+ B i sol at e
Exanpl e 4 5 (8 RMR (300lMPle,\DNeSO1s)3Pp@ 192k (10MY b3.Gl)] 8385 (HBLG; 8. &X (171, 4), 38 min

( PHENOMENEX( 1) r 8 4. 3 10- 90% aqueous net hanol

cont ai ni ng O. 10/{(%@\£5 ﬁﬁg%[%?i %?&(?Pfr)ogv“@@)u 5 nL/mn, detection at 254
nn. M5 (ES)0 mlz = 458.17 [MtH . 1HNMR (500 MHz, CD30D) 8 ppm 9.77 (2 H,
s), 8.26 (1 H, 1 H dd, J = 8.94, 2.52
Hz), 7.10(1 H, Pte”ﬂed““ 2777%%‘%"”“)“6’%1"}{’11‘8( 1(’11912hV1§)‘1f°“211(’Ti"(°i° ¥y 3= 7.79 H),
3.58 (2 H t, J =596 Hz), 3.41 (2 H tMe J = 5. 96 Hz), 2.87 -3.01 (6 H,
m, 2.39 - 2.65 (2 H mM, 2.02 -2.21 (&S0 in), 1.84 -2.00 (2 H m.

EXAMPLE 5
15N (5- ( 3- Cyano- 8- ( 5- et hoxypyri di n- 2- @ i ngﬁi m dazo[ 1, 2- b] pyri dazi n-6-yl a
m no) - 2-net hyl phenyl ) acet am de nOMV&N A. Preparation of

‘5-nmet hoxy- N- (4- net hoxybenzyl ) pyri di ne-2-ame. OV N N 20Me0

[00219] Intermediate 77 was prepared from Intermediate 77A following

hydrogenation conditions employed in the preparation of Intermediate 70. HPLC: Rt
15 =0.465 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous

methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220 nm). MS

(ES): m/z = 216 [M+H]". Intermediate 77 was used in the synthesis of Example 188.

INTERMEDIATE 78
20 N-(5-Amino-2-ethylphenyl)methanesulfonamide

E
Iy
HoN u Me
Intermediate 78 A: Preparation of N-(2-ethyl-5-nitrophenyl)methanesulfonamide

Et
/C[ %
O:N N™™Y

H Me
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5A [002511 5A was prepared from 4-net hoxybenzal dehyde and

5- net hoxypyridin-2- amne follow ng the procedure enployed for the
preparation of 4A. HPLC Rt = 1.30 min (PHENOMENEX(r) Luna C18 4. 6x30mm 3u,
Al10- 90% aqueous net hanol 25 containing 0.1% TFA in 2 mn; 4 nL/mn flow).
VB (ES): mPP219%69% [ MeH. - 126 - 5B: Preparation ofCI/US2009/059968

6- chl or 0- 845- met hoxypyri di n-2-y1) (4-

met hoxybenzyl ) am no) i m dazo[ 1, 2- b] pyri dazi ne-3-carbonitrile. 5B
5[00252] To a mixture of 1F (100 0.47 rmmol ) and 5A (138 0 56 nmol)
in DVE (3 nL) JR22¢ddéa 2 ks 0(&6@81 ritroggilige (30D e, ) 'E}F‘PBH‘)D&&&)W se at 0

C. After 10 m nuit)Qas addB@pyrRfe (0. 3 A, 4<ﬂmfhﬁﬁlm‘élh£d}sx§%hﬁkﬁlhﬁ& @gyeous
anmoni a chloride, extracted with ethyl acetate (3 x 15 ml), dried over

Na2SO4, fil t er &8b A maohc BisreagtiimixtiFravas sURdiat iepr apeiRidreR@nights sol ved i n

DCM and puri fi @[@le Bkt Whediukd »&thmfmt“cag{eaw walF ﬂfé'b%ﬂé ard dQe/e t%%wl,oo%
hexanes to eth acetate in 12 mn, give 5[3 2 %yield).

e R = e PN ERESS: 1) MU0 TENNR U2 (@O0, aqueous
met hanol cont a'pBianQBSQl i%, TEA. 26ng g04) H4ad.[yrE 953 b owMHz), Wi (1BEBM; sa1 z = 421.0

[ MiH] . 155C. Pre f ( n 5- net_hoxypyr.idin 1)(4-
met hoxybenzypari 53%52? 5§gk’§[q g{)érrf %gﬁ?zéé ﬁﬂ?ﬁ)ﬂég 32%Ht !
met hyl phenyl ) ageBax.de Ove 5C 20[ 00253] A m xture of 5B (60nmg, 0.14 mmol),
N- (5-am no-2- net hyl phenyl )acetam de (46.8 ng, 0.29 mmol ), Pd2(dba)3 (13.1
ng, 0.014 mmol ), - 127 - Xantphos(18.2 ng, 0.031 mmol ), copper(l) i odide
(13.6 ng, 0.007 Inteamelihte ABrdPrejsa4Hiod of N-8BHamigo-2@tHylphenyhmpthamesuliventide nL) was
purged with nitrogen and heated at 125 'C. . After 1.5 hours, the reaction
m xture was diluted with ethyl acetat ded with 15% NHAOH, dried over
Na2SO4, and concentrated to drynes,'a|2 ﬁ«%ﬁlgqed pressure. The

H e

[00221] Intermediate 78 was prepared from Intermediate 78A following
hydrogenation conditions employed in the preparation of Intermediate 70. HPLC: Rt
=0.230 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous
15 methanol over 4 min, containing 0.1% TFA, 4 mL/min., monitoring at 220 nm). MS
(ES): m/z =215 [M+H]". Intermediate 78 was used in the synthesis of Example 235.

INTERMEDIATE 79
N—(5—Amino—4—chloro—2—methylphenyl)methanesulfonafnide

Cl Me
LU oo
/S
H2N N Me
20 H

Intermediate 79A: Preparation of N-(4-chloro-2-methyl-5-

nitrophenyl)methanesulfonamide
Ci Me
j@[ %°
ON N ™e

25 [00222] Intermediate 79A was prepared from 4-chloro-2-methyl-5-nitroaniline
following the procedure employed in the preparation of Intermediate 78A. HPLC: Rt
=1.618 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous
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S5resul ting oi

" 0% 100% hexanes to et hyl
yield). HPLC Rt

was purified by silica colum chromat ography (gradient

met hanol containing 0.2% H3PO4, 4 mn gradient, nonitored at 220 nm
(ES): mz W83YM4PhH . 10Exanple 5: Preparation of  PCT/US2009/059968
N- (5- ( 3-cyano- 8- ( 5- net hoxypyri di n- 2-

yl am' no) i m dazo[ 1, 2- b] pyri dazi n- 6-yl am no) - 2- net hyl phenyl ) acet am de HN N
Me, "N/ NNA Me NC [002544!3“,:\ solution of 5C (60 ng, 0.11 mml) in DCM (0.5

m.) was treat edmethangl qves
(0.06 nL, 0.78
hours, concentrat ed pur

Bz = gga[r Miafeaction mxture was stirred at 45 C for

VS

1.5

acetate in 12 min.) to isolate 5C (47.5 ng, 60.7 %
= 3.805 min (YMC S5 ODS 4.6 x 50 mm 10-90% aqueous

ygogiaingngd- 100 TS 4rl/moy., Toniterinig pt 220 Inmpwedd by TFA

vvi th reverse phase HPLC, and | yophi lized with

1.0 NHC1 to yield Exarrple 5 (21.9 nmg, 37.1%yield). M5 (ES):= 429.1 [ MtH].

s),

1H NVR (400 MHzy, DM OB) P?bp%mn%f&&ﬂa;mddq @tﬂoroa 42 (1 H s), 9 22(1 H,
8.19 (1 H s), 8.04 (1 H, = 2.38, 1.13 Hz), 7.60 -
7.69 (2 H, methﬂphe?ylmfzmﬁulffrﬁmld? 10 (1 H, d J— 8.28 Hz), 203.80 (3 H,

s), 2.12 (3 H

, . s), 2.03 (3 H s). ESAVELE fe
N-(5- 08- (3- Azeti di nyl am no) - 3- cyanoi mjdazo[%,2- b] pyri dazi n- 6- yDam no) - 2-
met hyl phenypacet ami de HN Li NH  6Anreparathon of tert-butyl

3- (4- met hoxybenzyl ani no) azet i di ne- 1- car box$Jl at e.

5[ 00255] 6A was[opr®parfealixkiros freiRiiBeYYRersaldeby fgobMhel(E32tmd ¥y |

10

15

20

25

mmol), ammonium chloride (354 mg, 6.61 mmol) in ethanol (10 mL) and water (5.0
ml) was heated to reflux for 30 min.. The reaction mixture was concentrated,
suspended in ethyl acetate and filtered. The filtrate was washed with water, aqueous
NaHCO; and brine, dried over MgSO, and concentrated to give Intermediate 79 (149
mg, 96%) as a white solid. HPLC: Rt = 0.453 min. (CHROMOLITH® column 4.6 x
50 mm eluting with 10-90% aqueous methanol over 4 min. containing 0.1% TFA, 4
mL/min., monitoring at 220 nm). MS (ES): m/z = 235 [M+H] . Intermediate 79 was
used in the synthesis of Example 243.

INTERMEDIATE 80
2-(5-Amino-2-methylphenyl)acetic acid

M
H,N o

Intermediate 80A: Preparation of 2-(2-methyl-5-nitrophenyl)acetic acid

o
OuN CO.H

[00224] A solution of 2-o-tolylacetic acid (3.54 g, 23.6 mmol) in DCM (12 mL)
was added to a pre-cooled mixture of concentrated sulfuric acid (10 mL, .188 mmol)
and 90% nitric aéid (1 mL, 22.4 mmol) at - 20 °C. The reaction mixture was stirred at
—20 °C for 30 minutes, then slowly warmed to room temperature and stirred
overnight. The reaction mixture was poured into ice-water. The white solid was

collected by filtration, rinsed with water, and concentrated. The solid was triturated
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am noazeti di ne- 1l-carboxylate follow ng the procedure enployed for the
preparation of 4A. HPLC. Rt = 3.0 mn (PHENOVENEX(r) Luna C18 4.6x3Qmm 3u,
10- 90% aqueous net hanol containing 0.1% TFA in 2 mn; 4rr1_/m' nflow. M
(ES): rrifz = 293 9 [M-H . 10 6B: Preparation of tert-b g

3- ((6- chl o™ BRI ni dazo[ 1, 2- b] pyri dazi n- 8-y1) (4- PCTU$2009/059968

nmet hoxybenzypam no) azeti di ne-| -car boxyl ate O [00256] A solution of IF
(100 ng, 0.47 mmol) in THF (5 nmL) was treated with 6A 15 (274 ny, 0.94
mmol ) and DIEA (0.246 nL, 1.41 nmol) and heated at 70 C. After, 18 hours,
the reaction mivhare and §lterpd Qrob@ninternediaeSPA (2% a3 exe Wiitrolk HyI acet at e
(3 x 15n), dr mﬂzmemﬂaﬁmdﬁfsm@rm(mdbncpneesmra,t@a 2181z esi due was
purified byflash chromat gez(o ica colu % %j %[adlent = m n,
100% hexanes t & f’é/ﬁlec{dh'{/FS & %t%q)’t e‘&?a(h@sﬁ”togfﬁr ?/)r%l @ (“’)iﬁé‘*@ﬁ[rg 0 305
mmol, 64.9.0 %yield) as a tan 20 solid. HPLC. Rt 4.55 m n ( PHENOVENEM
Luna Cl18 4. 6x30mm 3u, 10-90% aqueous net hanol cont ai ning 0.1% TFA in 5 m n;
A/ m n flov§/). MS (ES): mlz = 469.0 [MH]. - 129 - Exanple 6: Preparation
of N-(5 -(8-(az@érddiae 80:yPraptration 3f L(santnon-tahPlpHandhacctic acid

b] pyri dazi n- 6-yl am no) - 2- et hyl phenyl )ac%am de HN MeO NNA NC [00257] A
m xture of 6B (50 ng, 0.11 mmol), N (5 n@H2- 5Snet hyl phenyl ) acet am de
(35.0 ng, 0.213 nmol), Pd2(dba)3 (aQJ -. Q.7 |linp!), xantphos (13.6 ng,
0.023 mml ), copper (I) iodide (10 ng, O. 05% mmol ) and Cs2CO3 (139 ny,
0.43 Mol ) in lmmi]l I]iie.n)wdiﬁéSWs@ﬁiﬂar\M frém mérmagﬁas(md)nh\eageﬁ at 125 C.

After 2 hours e, washed
it 1506 N+ 1a01PoaP R eoiliom i TR it Sl e Bhlth FEEC A,

resul ting aol HOAS nih. $CHROMOLITHEECN A 4.6k 50 m@tamgdlwloao%taaﬁbtﬂ (0.1 m.)
and TFA (0.1 nth eated at. 60 C. Afje eact,y,@n m xture
was concentrat 64 h‘a‘bc’ﬁnef’?é%“ Bomamm 1seTpli ajéeiﬂﬂ?qultorl%gﬁgdze M?h 1.0 N
HCl to i sol at e (EBamfzl=el66 [Mﬂl] Olnmmecﬁa'le &yas usiidliCthe Rnthesi9 o62@mpie324. YMC S5 CODS
4.6 x 50 mMm 10-90% aqueous net hanol containing 0.2% H3PO4, 15 mn
gradient, nmonitored at 220 nm. M5 (ES): 15 mlz = 377.1 [MtH. 1HNWR (500
VHz, DIVISOd6) ppm 9.25 (1 H, s), ISTBRMERIAMES) K 9.10(1 H, br. s.), 8.89(1.

H b A7(L H S)) ZuSutiiFodB cnihe. (1 H d), 591 (1H
s), 252(1 B, e s.),s) 4(45%@1*@%4?% g’ lzd?aqm(%s (2 H ), . 2.(14(3

H s), 2.05 (3 H s). 20EXAMPLE 7
N- ( 3- ( 3- Cyano- 8- (phenyl am no) i m dazo[ pQLdyrl dazi n- 6-yl am no) phenyl ) acet a
m de HN

HoN NH;

Intermediate 81A: 1-(2,4-Dinitrophenyl)-4-methylpiperazine

N(\\)N.

ol Foe
20  [00226] To 1-fluoro-2,4-dinitrobenzene (1 g, 5.37 mmol) was added 1-
methylpiperazine (1.615 g, 16.12 mmol) slowly. Dilute aqueous NaHCO; was added,
and the mixture was extracted with EtOAc. The combined extracts were dried,
concentrated and purified by ISCO silica gel chromatography (24 g, stepwise gradient
from DCM to 10% MeOH/DCM) to give Intermediate 81 (1.4 g, 98%) as a yellow oil.
25 HPLC: Rt=1.032 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90%
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N, N NH ) MeksO - 130- 7A: Preparation of

6- chl or o- 8( (4- et hoxybenzyl ) (phenyl )am no)i m dazo[ 1, 2-

b] pyri dazi ne-3-carbonitrile 7A 5[ 00258] A solution of 1F (0.200 g, 0.94
mrol ) and N-é4 net hoxybenzyl)aniline (0.210 g, 0.99 nmol) in THF (9.4 nl)
was cool ed V8 2010€426@%t assi um t ert - but oxi de (1.0 M sol utB@AUS29099%9%8 = 1. 03
nmol ) was then added ciropw se via syringe. The resulting solution was
stirred for 10 mm at 0 C, and then warnmed to roomtenperature. The

reacti on was quenched with water and diluted with Et 0Ac. The 10 aqueous
phase was ext r atqueqys mgthanol gyer f miz oogainieg (Y1 % FEA of himlis snepitpengep P ned, dried
over sodi um sul fgf eMsf(Eé)tlgfzgdzm%zeﬂHponcentrat ed. The crude product was

di ssolved in a snmall anount and charged to a 24 g silica gel flash
chromat ography (Si02) which was eluted at 30 niL/mn. with a 20 mn.

gradi ent from 10Q¥nmbexanes. 4-OehyipbeAc,Nexaaes (dmfht oring at 254 nn).
Concentration of the 15appropriate fractions forded 7A (0.13 g, 33 %
yield) as a light brown solid. HPLC. Rt =4 xmMn. (YMC S5 ODS 4.6 x 50 mm
10- 90% aqueous net hanol cont ai ning 0. EQ& 4 mn. gradient, nonitored
at 220 nm. M5 (ES): mz = 390.0 [ M+ 1H NVR (400 MHz, DMSO-d6) 8 ppm
8.41 (1 H, s} , 7.45 (2 H, t, J = H,8 NH7.36 (1 H t, J=7.43 Hz), 7.22
-7.30 (2 H, 17(2.H d, J=8.81 Hz), 6.77 - 6.84(2 20H, m, 5.91 (1 H,
s), 5.78 (2 H, @;{2271; éepmpgurid 81 s pregaseaTom &1.A ‘P’Pé‘ﬁé‘iah‘f*}y&ﬁl%?fmedla‘e 70.

N- (13- (3-cyano- 8Hpmemeloamnm)l(mmmur%&dlmﬁmaso RaralapvitR) ebenyl ) acet am
ide - 131 - 1002591 A seal ed tube was ch)arged with DVE (1.5 rnL) and
purged with argBHeRdFehpoheysr 4 7 eepiayyre §1% GFA14 BidgHY-, meniSriRgA ¢4t honat e
(0.209 g, 0 64 InroM} (EQopper20f )Mol thera&iddd @l whs ubbdQBdhe BEHedis ofXant phos
(0.015 g, @26 r ur))le% ar@g) Pd2(dba)3 (0.012 5g, 0.013 mmol) were all added
in one port| %a é‘sel was punp/purged three tines with argon. The
vessel was then seal ed and heated to 125 CC overnight. The solids were
filtered off, and the filtrate was E)% Eated in vacuo. The crude product
was dissolved in a small anount of Ahd arged to a 12 g silica gel
cartridge whi ch wWS(5€(3tEyzao-8{cy8opmiylamime)invidazbl 1 2-blfyridizam-6-ghadn®t from 100%
DCM to 50%

._‘—1

methylphenyl)acetamide

NH
N\ N ~
>’N‘N N NJ\Me
i H H
15 N

1A: Preparation of 4-bromo-6-chloropyridazin-3-amine
Cl

~N
Ak

NH,
1A
20 [00228] Toa 250 mL round-bottomed flask was added 6-chloropyridazin-3-amine
(3.92 g, 30.3 mmol), sodium bicarbonate (5.08 g, 60.5 mmol) and ethanol (20 mL).
To the resulting solution, bromine (1.559 mL, 30.3 mmol) was added dropwise. The

resulting mixture was stirred at room temperature for 16 hours. The solution was
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10 EtOAc/DCM (nonitoring at 254 nnm). The fractions were concentrated,
dissolved in TFA (0.4 nmL), and triethylsilane (0.082 nL, 0.513 mmol) was

i mredi atel y added. The mi xture was stirred for 20 mn. at roomtenperature
A gray precipitate forned after 20 mnutes, and the reaction was filtered,
af f or di ng VU269 (0. 047 g, 73 %vyield) as a gray soff{USTBVEM% = 3. 928
mn. (YMC S5 ODS 4.6 x 50 nm 10-90% l15aqueous net hanol containing 0.2%
H3PO4, 4 m n. gradient, m)nitored at 220 nm. I\/B (ES) tn/z = 384.0 [ M+HI .
1H NVR (400 MHz, DI\/SOGG pm9.88 (1 H, s), 9.28 (1 H,
s), 8.23 (1 H, f’%‘fred ?“déllen(cinoFP‘méFd ”i’J"“c”‘B Bgr ‘Fﬁ’;’e was dT%Ol %“Fiwa‘% and?‘h‘?LO - 7.47
(4 H m, 7.15 prodzctaﬁraﬁt%d With Bﬁlyl abetdld (3(t11neﬁ T orgﬁné’_)lzye(rslwéfe cSnbined; 04(3 H, s).
20EXAMPLE 8 Met hyl

(543- cyano- 8- (z'ﬂf)wiemnhxﬂr%tﬁﬁ%w P28 Cneengt el irivadithese Ym fo) - 2-

f 1 uorophenyl ) canbagyitie). HPLE: Ri321 25 mi@ AW afefs Safird Cil ©&u1@hn (4.6 x 50 mm). 10-

_6ch|or08(4 benzyl ) (2-pyri di pyDam no) i

b] pyri dazi n gﬁdr“ﬂ‘b%?“t‘?‘?ﬂ}/aé‘%l Comg'éﬂg?d%?—%"‘@ﬂ e‘B’rfg%‘ar?t«SJ ¥PYM% i xture
of 1F and |\|—(4-d8fectthﬁ)xty.>beﬂﬂ1y| MSWESd ime= Ry7a8i[MeH] ol | owi ng the procedure
enpl oyed for the preparation of 5B.Rt = 3.881min. (YMC S5 ODS 4.6 x 50 mm
10- 90% aqueous net hanol contai ning 0.2% H3PO4, 4 mn gradient, nonitored at
220 nm . NS ( ESB: Preparationd9dthyl 2fdivkokd-3-oddprdpBhoater epar at i on of
6- (3- am no- 4-f | uor ophenyl am no) - 844- net Qoxybenzyl ) (pyri di n2- yDam no) i m dazo
[1,2-14yridazi ne-3-carbonitrile OV NN/\%QOZGI] A sol ution of
Intermediate 59 (70.7 ng, 0.384 nunolB9| nfdegassed DMVE (5 nmlL) was treated
with 8A (7 5 ng, 0.192 mol ), Xantphos (2%44 ng, 0.042 mmol),
bi s(di benzyl i deneacet one) pal | adi um (11. 03 ng, 0.019 mmol ), cesium carbonate
(250 ng, 0."68 nmol ), and copper (1) io#¥de (18.3 ny, 0.096 mmol). The

react i on i UTR2YAS P8 SRA Wk dddedolRf @08 OR bR BndRAsE I niciiDe O 125 C
or ours. e
968 mmol) and the mixture was stirred at room temperature for 4 hours until all of the

metal had dissolved. Diethyl ether (100 mL) was added, followed by the slow
addition of ethyl formate (17.2 mL, 213 mmol) and ethyl chloroacetate (22.79 mL,
15 213 mmol) as a solution in diethyl ether (100 mL). The reaction solution was stirred
at room temperature Ifor 16 hours. The resulting precipitate that formed was filtered
and washed with ether, and dissolved in water. The aqueous layer was acidified with
HCI (IN) to pH 4, and the product was extracted with diethyl ether (3 times). The
organic layers were combined, dried over anhydrous sodium sulfate and concentrated

20 togive 1B (4.5 g, 15.4 % yield).

1C:  Preparation of ethyl 8-bromo-6-chloroimidazo[ 1,2-b]pyridazine-3-carboxylate
and ethyl 6,8-dichloroimidazo[1,2-b]pyridazine-3-carboxylate
(o] Br

A and \ N. =
N. N/ Cl “N” °Cl
EtO 5 EtO o
25 1C-1 1C-2

[00230] To a 250 mL round-bottomed flask was added 1B (4.33 g, 28.8 mmol) and
1A (5 g, 24.0 mmol). The solution was heated to 90 °C for 16 hours. The solution
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20reaction was cooled to roomtenperature and filtered. The filtrate was
concentrated to dryness. The crude product was dissolved in a small anount
of DCM and purified by - 133 - flash chromatography (Si02, DCMto 50%

et hyl acetate/ 40 g colum, 40 min. gradient) to afford 8B (82 ng, 89 %
yieid). [00¥829100B0¥. Rt = 3.71 min. (YMC S5 ODS 4.6 x PS3/USR99T92@ 00,
aqueous net hanol cont aining 0.2% H3PO4, 4 mn. gradient, nonitored at 220
nm; M5 (ES): mz = 481.1 [(MHf. 8C. Preparation of rrethyl

5- ( 3- cyano- 84( 4- rret hoxybenzyl ?(pyl‘l di n- 2-

yDani no) i ni dazoy® aenshesyrithedn] sre@tepndivishes) with wateio ! bpoteanidl levsr wesrdied Ove N N
108C [00263] A sl d{hhﬂ/d?éhs@&dlﬁﬁsﬂﬁ% aHEQcon@enathedm}zaud heldrlide Wds plsificidBy treated
wi th DVA ( OOSQHE 22 rmolﬁ)l owed by mahg chIorofornate(O 048 ni,
0.62 mmol ). Thel#kEiPRaipgny( @1&%&%&%%&%4@9 0g bty éngi¥raat ure for 12

hours and t hen @Qﬁ,@eedftlca;taodltq@_q B35 yiellfe crude product was di ssolved in
a small amount of DCM 15 and purified &B{flash chromatog&aqph%or (Si02, DCMto
¥

20% et hyl acet aP®3dom !4 LG Rumd 54 mén (i aters b cylumg BMBC (15 ny,
16.3 %9 . HPLC 890% atuélids efRano( OMkainhly 0(IDSTHA @ nfin DRIEHY) f1cW0raBG% aqueous

rednancl con i i 2 S0 L L A el oo at 220 T 18

5- ( 3- cyano- 8- ( pwoisdj n-12= Hancrm)=| msdﬁm@Mmasunﬁre C18 column (4 6 x 50 mm).

b] pyri dazi n-6-y - 2- fI hen r te HN N 34 - [ 00264]
A sol ution of 8@6;{(5%5]3 “56'6 P [ ngl(ﬁ))ﬁ;% HW%T“F‘S?{E O(‘Y)fatﬁzrzf‘ nL, 0.279
mol ) and TEA (BLminrdeted@ioRR 54rmm). ) MBABS)heat=e3d3ap [MBHLC for 2 hours The
reaction m xture was concentrated to dryness. The crude reaction product
was dissolved in a small anount of MeOH and purified by reversed phase HPLC

(YMC ODS- A 5 umIB®Préparatidibar SMmdcﬂeﬁlﬁl%rﬂdpzeD@St)] pridaaineB-caboxyhd avidg 0. 1% TFA,
25 mL/ mn. d at 24 o afford Exanple 8 (3.2
% HPL%H%&% ﬁou% Aihzor[’fpfl)]:p 1§% 3C§5 ﬁymé 015

mg, 20.3 50 mm 10- 90% aqueous
met hanol containing 0.2% H3PO4, Z£im n. gradient, tored at 220 nm; M
(ES): mz = 419.1 [ M+tH . 10EXAV 9 N X
\ and \_N. ~
NN el Nl
HOY, - HOTY
15 1D-1 - 1D-2

[00233] To a vial was added the mixture of 1C (300 mg, 0.98 mmol) in methanol
(10 mL). To this mixture was added 6 N HC1 (1.64 mL, 9.85 mmol). The solution
was heated at 90 °C for 16 hours. The solution was diluted with ethyl aoetate, and the
product extracted with saturated aqueous sodium bicarbonate solution. The combined
20  aqueous layer was acidified with HCI (IN) to pH 4 and extracted with ethyl acetate (3
times). The ethyl acetate extracts were combined, dried over anhydrous sodium
sulfate and concentrated in vacuo to give a mixture of 1D-1 and 1D-2 (150 mg, 55%).
[00234] 1D-1: HPLC: Rt = 1.67 min (Waters Sunfire C18 column (4.6 x 50 mm).
10-90% aqueous methanol containing 0.1% TFA 4 min gradient, flow rate = 4
25  mL/min, detection at 254 nm). MS (ES): m/z = 231.87 [M+H]'".
[00235] 1D-2: HPLC: Rt = 1.81 min (Waters Sunfire C18 column (4.6 x 50 mm).
10-90% aqueous methanol containing 0.1% TFA, 4 min gradient, flow rate = 4

mL/min, detection at 254 nm). MS (ES): m/z =275.79 [M+H] .
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645- Cyano- 2- net hoxyphenyDam no) -8-((2, 2, 2-tri fl uoroet hypam no)i m dazo[ 1, 2-
13] pyri dazine-3-carbonitrile .5F3 HN M O N N 159A: Preparation of

6-chl oro-84(2, 2, 2-trifluoroethypam no)i m dazo[ 1, 2- b] pyri dazi ne-
3-carbonitrile Z3 NH 9A [00265] 9A was prepared froma m xture of 1F and
2,2, 2-trif MBS Rani ne 20 fol l owing the procedure eRpFEyRE7458158¢ he
preparation of 4A. HPLC. Rt = 0.88 mn. (BEH C18 2.1 x 50mm 1.7u, 0 to 100
Binlmn wthO5mn holdtine, flowrate = 1 niL/mn., detection at
254 nm Solvent A. 100% wat er 10. 1% TFA; Sol vent B; 100% ACN1/ 0.1 % TFA).
M5 (ES): tn/z -—lE??@P%at[oﬁ‘/lpﬁlf'.bro-mol%@‘IQrO‘mE;?Za‘fﬂb?'Q]pgfldaﬂné'ﬁ?f?rgf”faﬁ‘rﬁde&lﬂd

6( (5- cyano- 2- meshietypbignikol &b p9id3thé 2 .catbexamide

trifluoroethyl)am no)imdazo[1, 2-b] pyridazi ne- 3-ca5rboni trile .5F3 HN M O N

NCN [ 00266] A mixture of 9A (100 %y, 0.36 mmol),

3- am no- 4- net hoxybenzoni tril eNx 08 gy, ,0.73 and

di-tert-butyl (1-nethyl -2, 2-di nycycl opr opyl ipe (25.6 ng, 0.073
mol) in toluene (1 nL) was %g 'th nit qﬂg‘aill?rpalladi um (11)

chl oride dinmer (13.3 ng, 02838 mvl) and sogf a ert - but oxi de (41.8 ny,

0.435 mmol ) were added, and the_reaction m xture was purged with nitrogen
and heated at 100 C. After 20 Mtutes, the react!¥h nixture was cooled to

room t enper at un@23dio il e wid dhiirgBGVih ABdrd dit1EX BShdtibrough 36ELI TE(r) . The
filtrate was concentrated under reduced pressure, dissolved in

DVBQ' et hanol | a5t POM Q80 Y- TR G280 51 4 82 mBiob waprEsReNRieRd Py Luna Axi a
5 mcron 30 x 2@wBPHwis2@dsifdn(cBokane bklofmict7 DOMI MG Ithmol)l A% Hklting Bactife TFA) to

100% B in (Sol ven = 1Q9 - 90% H20 - 0.1% TFA) in 15 m.n.) to obtain
Exanmple 9, (9. é"afr@%aé(%.“’o‘%oéoﬁji;@o“,"“g.a ‘9 Eﬁ‘?“ PECPITEP ‘fdéYé‘e%“f Wegﬁﬁ‘fdeﬂ@& ow sol i d.
HPLC. Rt = 0. 9bhlofide. wag Blkth (5l 1 2-dloxane5000mL)land trgatdd with abddnB (0.ONL min. with
0.5 mn. hgld tine,. fl L. = Lmn. . detection at 254 n. ol vent A:
100% vvaterol)o 02 T%Oqlf—'ﬂ;ﬁ_gallﬁé%ﬁéj '%35%%1) /e[]il orete t%%ﬁr?wﬁﬁu? E%?Sf mz =
388. 3 [ MtH] . 1kboniBnges@@re Kdrid hoMBDncEd anBngyenm FHF 72 AmH, 362, mmél) wasl. 94 Hz) ,

8.67(1 H s), Qaced {'lile rt&ultﬁ% Susgenglgn 5vas8s‘tig‘rgd foi‘l‘l Ebur gld the c%ﬁ'ceﬁtzdte?dﬁo( 1H m,

7.24
dryness. The crude material was suspended in water (100 mL) and stirred for 2 hours.

The solid was collected by filtration, and dried under reduced pressure to afford a

15  mixture of 1E-1 and 1E-2 (8.7 g, 87 %).
[00237] 1E-1: HPLC: Rt=2.08 min. (YMC S5 ODS 4.6 x 50 mm, 10-90%
aqueous methanol containing 0.2% H3;PO,, 4 min gradient, monitored at 220 nm); MS
(ES): m/z =231 [M+H]".
[00238] 1E-2: HPLC: Rt=2.20 min. (YMC S5 ODS 4.6 x 50 mm, 10-90%

20  aqueous methanol containing 0.2% H3POs, 4 min gradient, monitored at 220 nm); MS
(ES): m/z =275 [M+H]".

1F: Preparation of 8-bromo-6-chloroimidazo[1,2-b]pyridazine-3-carbonitrile and 6,8-
dichloroimidazo[1,2-b]pyridazine-3-carbonitrile

Cl Br

Nﬁ)j\ d Nﬁ
an
\ P
>\’N‘N/ cl >’N‘N o
/ Il
25 N/ N

1F-1 1F-2
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20(1 H, d, J =8.32 Hz), 6.75 (1 H, s), 4.06 - 417(2H m, 4.00(3 H, s).
EXAMPLE 10 6- (3 Cyano-5

-(trifluoromethyl)phenyl anino)- 8- (|sopropylan1no)|n1dazo [1, 2-

b] pyri dazine-3 -carbonitrile - 136 - 10A: Preparation of

6- chl or 0- 8-WP2H80H8%1 ( 4- met hoxybenzyl ) ami no) i mi dazo[ 1, 2CT/US2009/059968

b] pyri dazi ne-3-carbonitrile 5 Owe 10A [00267] 10A was prepared froma

m xture of 1F and N-(4-nmethoxybenzyl) propan2- anine fol l ow ng the procedure
enpl oyed for the eparation of 1G HPLC. Rt = 4.27 min. (YMC S5 CDS 4.6 X
50 nm 10-90% a[?ﬂ&?hs Aasprasien ofddht add Priy(83. 823/1)(1@mPBP(§ZfHC14(5|QPn”‘L)gr adi ent ,

moni tored at 22Q,dfhted Wh PES) (35f§1n¥L 38(35@1011) allid\ﬁ'é'i{Ld 1olE4ARRGS ¢h(s. TRE €par ati on

of 6-(3-cyano-5-(trifluoromethyl)phenyl ani no) - 8-
(i sopropyl am noFrylingasiytion vees spqsAtp epepy teraremtyg pdldrired infocoidsatyiteadN N( N NCI

NC 15[ 00268] A D;mleda N@Hc@f(lijagaua%%cﬁtwdbfaadé@mnﬁémlqh@wmemweuI e (0.078 g,
0.42 mmol ) in 1 tnL) was placed in a 1-dramvi al th a teflon-1ined

sept um cap, éndﬂieﬁ@w%g %ﬁéﬁﬁ WS SePpided et the 3eRs HUF. Waiewaeted YoloCHC 0. 281
mol ), cesi um c@rnhommd @mbReBEBanths whrekigidd MIPN,SOL GRECI 4d)conOfli=ea «f 0. 027 g,

wol) wore Addeli v BAETSS TEe POl AHA e *dAERRERHS 268&84?8/2&?@8 o
three tines w tjoxogonE-iTIHPIERSED. sm&l m&o slsue)wsetcb 1 0 @b 0Q0bor 45 mn.
The sol i ds wer eaqﬁleeorll;ls)\régt(ﬂar}{)ll g)n]:almllrggrO % %;P@,h min radlent m(7)n1t0red at 220 nm); MS
10 (ES): m/z=213 [M+H]".
[00241] 1F-2: HPLC: Rt=2.67 min. (YMC S5 ODS 4.6 x 50 mm, 10-90%
aqueous methanol containing 0.2% HzPO,, 4 min gradient, monitored at 220 nm); MS

(ES): m/z = 258.9 [M+H]".

15  1G: Preparation of 6-chloro-8-(cyclopropyl(4-methoxybenzyl)amino) imidazo[1,2-

b]pyridazine-3-carbonitrile

1G
[00242] To a solution of 1F-1 and 1F-2 and N-(4-

20  methoxybenzyl)cyclopropanamine (1, 4.13 g, 23.30 mmol) in THF (155 mL) at room
temperature was added DIEA (4.1 mL, 23.3 mmol). The resulting solution was heated
to reflux for 5 hours, and then cooled to room temperature and concentrated. The
crude solid was dried under reduced pressure overnight. The crude solid was stirred
in MeOH for 1 hour at room temperature, filtered, and washed with MeOH. The solid

25  was dried under reduced pressure to afford 1G (5.17 g, 14.03 mmol, 90 % yield) as an
off-white solid. HPLC: Rt =4.26 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous
methanol containing 0.2% H;PO,, 4 min gradient, monitored at 220 nm). MS (ES):
m/z = 354.0 [M+H]". '
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CELI TEt and washed with THF. The dark brown filtrate was concentrated under
reduced pressure and then diluted with water and ethyl acetate. The |ayers
were separated, and the aqueous phase extracted with ethyl acetate (2 x 10
m.). The or anl cs_were conbi ned, washed with water and gl‘l ney dried over
sodi um sul 21 V9%t er ed, concentrated, and the residl T %?.?P?“lsl ed by
flash chromat ography (Si O?, hexanes to 40% Et OAc/ hexanes, 12 g colum, 30
m./mn., 20 mn. gradient, nonitoring at 254 nm. The fracti ons were
concentrated, dissolved in DCM (1 nlL), and treated with triethylsilane
(0.45 nL, 2.8 nmmol), and TFA (0.3 nlL) at roomtenperature. After 20 mn.,
the volatiles \Eﬁﬁrﬁplé eNPréfatioh af M-(S{(B-eiNb-Bf(cytidpfopgeino)lhidazbfl,2-esi due was
triturated V\nthl\/e agg\l} %%@ le{’ﬁi’ }@rec tate. The solid was isol ated
via filtrationPIR{ALFEL oRYIEYSAEEEfed in 1:1 1IN HC1/ MeCN and

| yophi |l i zed, affordl ng Exanmple 1 (0.081 g, 68.3 %yield) as a wite
solid. HPLC. Rt = 4.35 mn. (YI\/C NEDS 4 6 x 50 nm 10-90% aqueous

met hanol cont ai ni ng 0. 2% H3PO4, i @at, nonitored at 220 nm. M
(ES): mz = 386.0 [ M+H]. 15IH N D%Odes) 8 ppm 9.98(1 H, s),
8.52 (1 H, s), 8.24(1 H s), N B8Me(1l H s), 7.48 (1 H d, J

= 8.03 Hz), 5.94 (1 H s), 252/ 255(1 H My, 1.28 (6 H d, J = 6. 27
Hz). EXAMPLE 11

20N- (5- (3- Cgangyedad)2- B F@Ysmf%g eaqam.qmw » BB fih &g 6- Y1 ami no) - 2
- et hyl phenypacet am de reparation o
6-chl or o- 8- ((z.cmmddk@@[mymaeqegassed by bubbling argon through it for 10 minutes. 1G

25nmet hoxybenzy pars leub tinthiyz &- @%nt&mﬁem Sarhiak oIl 1 0.638 mmat38 - 11A
[00269] 11A vvagﬁpriﬁ;r ed fI‘OIT(l 2a-1 4- e gl%r/lg%%l )a§1plno;get har?(l)nl1 gnd a

m xture of |F FOIF gt eﬁwo;ﬁr%b?dwp@) éﬁww&oo & 0% mypdhardat i on of 4A

HPLC Rt 5 = 3P6{édtﬁ)3r00 OE\QV@O&BaneGddédﬁﬁonmma@am% agp@abswaet hanol
conta|n|n902% H3PO4, gr.adi ent, nonitored nm. M (ES): mz =

358..0 | I\/I-I-H] E)Q%plggeffhrew%ﬁéylgltamgﬁ B]Fe vessel was then eated to 125 °C for 45
N- ('5- (3- cyano- k. andieh cox)¢e topdma tmperhiuten ITH@ gl wete rdioved via filtration

pyridazin-6-yl al'u'oug )CE%H[]E%I %bhpnue\a}flp&&etﬁ@ﬁpratel_\!vNas /then dl}utelﬂ with water and

EtOAc. The layers were separated, and the aqueous phase extracted EtOAc (3 x 10
mL). The organics were combined, washed with water and brine, and dried over

15  anhydrous sodium sulfate. Filtration and concentration afforded a tan solid, which
was triturated in DCM and cooled to 0 °C. The resulting precipitate was filtered and
washed with cold DCM. The filtrate was dissolved in a small amount of DCM and
purified by flash chromatography (SiO,, 0% EtOAc/DCM to 60% EtOAc/DCM, 24 g
column, 30 mL/min, 20 min gradient, monitoring at 254 nm). The appropriate

20 fractions were pooled and concentrated under reduced pressure. The matérial isolated
from chromatography, and the solid were combined, suspended in DCM (3 mL) and
treated with triethylsilane (0.68 mL, 4.24 mmol) and TFA (0.3 mL). After 30
minutes, the suspension was cooled in an ice bath and filtered. The solid was
suspended in EtOAc (20 mL) and stirred with saturated aqueous sodium bicarbonate

25 (15mL). After 30 minutes, the solid was isolated via filtration, washed with water
and EtOAc, and dried overnight in vacuo to afford Example 1 (0.154g, 0.422 mmol,
100 %) as a white solid. HPLC: Rt =3.496 min (YMC S5 ODS 4.6 x 50 mm, 10-90%

aqueous methanol containing 0.2% H3PQOj, 4 min gradient, monitored at 220 nm).
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[00270] A m xture of 11A (50 ng, 0.14 mol), N-(5-am no-2-

nmet hyl phenyl )acetam de (45.9 ng, 0.28 mmol), Pd2(dba)3 (12.80 ng, 0.014
mmol ), Xantphos (17.79 nmg, 0.031 nmol), copper (I) iodide (13 31 ng, 0.070
mol ) and cesi um carbonate (182 ng, 0.56 mol) in DVA (1.0 nL) was purged
wi th nitrogdf20WBEER ed to roomtenperature and then r d&TBHW M RtBure was
stirred at 125 Cin a sealed vial for 2 hours, and then diluted with ethyl
~acetate. The reaction mxture vvas washed with 20% NH4OH, dried over Na2SO4,
filtered and concentrated under reduced pressure. The resulting solid was

triturated w t hMeth®F mﬁrrd%?@éMa‘ﬂéd FOYMR; (#Q0MHz. MSOrHe S9pmi9d4 6btledned was
suspended in DCMZ((Z Hﬂs? 8 I@UCH tsf eat @ﬁHVM)tﬂBM(IH T)*17}/11501 II-IaH\%V=(@031Hi)1— 20 0.63

mol ) and TFA (0.1 tirred mn, room

t enper at ur e. Th@z?@aﬁzﬂ 6ﬁ2n¥§§ﬂ%%l5déﬁe8rﬁ96a@éﬁs)aﬂa5 %@l%d’)by reverse
phase HPLC, |yophildegdaMdhh 1.0 N HC1 to yield Exanple 11(15.0 ng, 26, 7%
yield). HPLC. Rt = 11.424 nmm (YMC S5 ODS 4.6 x 50 mm 10-90% aqueous

met hanol cont ai ni ng 0.2% H3PO4, 15 mn. Gadient, nonitored at 220 nn). M
(ES): mz = 366.0 [ MtH . 11-1 25NVR EQQuiNtizz DVBO-d6) 8 ppm 9.24 (1 H, s)

3: ig Ei ﬂj 3?,‘]%\]}63(3(5%%%'?‘)%10 i"&l’o)‘é’)‘dgzgiléi’lp(yi‘d# ?y‘a’gmﬁ’s Z (1 H3 65

(2 H q, J =577 H), 3.22 - 342 ( Ytetamide 2. 15 (3 H, s), 2. 01 2 13 (3
H m. 5EXAMPLE 12

8- ((1-(2-Hydroxyethyl)-1H pyrazol - SWm no) - 6- ((3- met hoxy- 5- (5- met hyl -
tetrazol -1-yl ) phenypam no)i m dazo[ - 13] pyr| da2| ne-3-carbonitrile

1012A: Preparation of
8-((1-(2-((tert-butyl (di rrethyl)s\ I,)U\lH-pyrazoI 3-
yDani no) - 6- chl or oi ni dazo[ 1, 2- b] z.ﬁ;e B-dhr dhitrile HN 12A [00271] 12A
was prepared froma m xture of and 1-(2-(tert-

15but yl di net hyl si |l yl oxy) et hyl ) -1H pyrazol - 3-am ne followi ng the procedure
enpl oyed i n!®he preparation of 4A. HPLC. Rt = 4.26 min. (Waters Sunfire C18

colum (4.6 x 5fk: nmparawn w/@amwﬁjmymm S%E\lb@bngvl(ﬂg 0.1% TFA, 4 min.
gradient, flow raﬁ m.n,, detection at M5 (ES): mlz = 418.2
[ MHH] . 20Exarrp| met qugpébgﬁngpplglﬁzoélr 2-b]pyridazine-3-carbonitrile

8- ((1-(2-hydroxyethyl)-1H pyrazol - 30oyk) am no) - 6- (( 3-

met hoxy- 5- (5-net hyl - 1H-tetrazol - 1- henyl ) am no) i m dazo[ 1, 2- b] pyri dazi ne-
3- carbonitrile - 140 -

NA
T 2L
>\/N\ 2 x> I

N N7 N7 NH,
il H
N

2A
15 [00244] A sealed tube was charged with DME (1.5 mL) and purged with argon.
The vessel was then charged with 1G (0.050 g, 0.14 mmol), pyridine-2,6-diamine
(0.039 g, 0.35 mmol), cesium carbonate (0.184 g, 0.57 mmol), copper(1) iodide (0.013
g, 0.071 mmol), Xantphos (0.016 g, 0.028 mmol), and Pdx(dba); (0.013 g, 0.014
mmol), in one portion. The resulting suspension was pump/purged with argon three
20  times. The cap was placed on the vessel, and the suspension heated to 125 °C
overnight. The solids were filtered off, and the filtrate was concentrated in vacuo.

The crude product was dissolved in a small amount of DCM and chargedto a24 g
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OH N44 HNOVve Me Ir' N 1002721 A suspension of 12A (39 ng, 0.093 nmol),

3- net hoxy-5- (5-net hyl- 1Ht etrazol -1-ypaniline (28.7 ng, 0.14 mmol), and
di-tert-butyl(1l-nethyl-2,2- diphenylcyclopropyl) phosphine (6.58 ng, 0.019
mol ) in toluene §0'75 m.) was 5purged with nitrogen. AII%JPaIIadiun1(II)
chlori de d™f1Y%2%9 ny, 9.3 gnol) and sodium tert - but EXTHEMNH*%E ny, 0. 11
nmmol ) were added, and the reaction m xture was purged with nitrogen and
heated at 100 C. After 15 minutes, the reaction m xture was concentrated,
suspended in matergégg¥ﬁL extracted with 10% i sgpropanol / dichl| oronet hane

(3 x 25 ni), diiiey wigyvas ghuipd ebifomt iy e 20vR erediert Togel 00 puri fi ed
Wit h si}ihca gelD@\htocﬂwamgma/th ,ﬁﬁn&@iﬂg&ﬁ%@l’n&?hm&mg20((1(114@0%%'[ hyl g
acet at e/ hexanes, neat et etate).. The s_ywere concentrate

di ssol ved in div 8-?%ﬁ’éfﬁ&nék’@sﬁﬁ%-@)ﬁﬂ“m&éﬁg’m‘%X#ﬁm( 9%‘% After 3
hours, the reaafueoin mathaholicontivaidg 0 AMCIRMOL, Atneifl graicifit) thordred 81 229 nmgver se phase
HPLC, and | yophidjzed wt , H I, S0l at l.e 12, ( ny, 3.84%
yield) as at aW%@gﬂ/faéHI—ﬁh%}HRt %]:N¥Ré@%{ﬂ2%( %Q/PERE Iégllﬁﬁg( m cron
Cl18 4.6 x 30 mH, m)O-AqYEageetssy. 1?8 Hamd|6.966 M0 INig), 6.79.96.56A,H, Zh)i n. -
gradient, flowgr = 1 0. tecthbon ) 4 zZ =
473.06 [ MHH] . fﬁ&ff&s(%?o‘%ﬁ’z@%%?@gﬁ%% ?g‘%)ﬁ? %Eﬁ"@% (?/?’ éﬁss?'?fm{?.sa(l H
s), 7.61 (1 H H),09+-0988 Hzd), 0.74@H,0. H, s), 7.47 (1 H s), 6.68 -6.89 (1
H n, 6.13 (1 H d, J= 2.29 Hz), 4.23 (2 H t, J 20= 5.27 Hz), 3.97 (2 H,
t, J=5.27 Hz), 3.94 (3 H s), 2.69 (3 H, s). EXAWPLE 13

8- ( Et hyl ani o) Esaryle2:( Breparatipn of Ny(§-Ez¢yRnot8{cyylogyopylamino)imidazo[ 1,2-

(trifluoromet hyh ) nReHVA- JaRoR)hidi-0 389k grlApyridazine-3-carboMtrile - 141
- 13A Prepara?%on of %-ch?@%o-8-?§th P(ﬁ-nethoxybenzypanino)inidazo[1,2-
b] pyri dazi ne-3-carbonitrile 5 Ow 1 [00273] 13A was prepared from

N- (4- net hoxybenzypet hanan ne and aHM xture of 1F followi ng the procedure

enpl oyed in the preparation of 4w§r#%EC: = g.88m n. (PHENOMENEM Luna 5
mcron C18 4.6 x 30 mm 10-90@6?99@09 t Hanal_
N H N H Me
4/
[00245] 2A (0.014 g, 0.033 mmol) was suspended in acetic acid (3 mL) at room
temperature, and acetic anhydride (3.72 uL, 0.039 mmol) was added. The resulting

15  clear yellow solution was refluxed for 30 min. The solution was cooled to room
temperature, and water was added slowly until a precipitate formed. The resulting
solid was filtered and washed with water, then dissolved in THF and azéotroped three
times with toluene to remove residual AcOH/H,O. The resulting intermediate was
dried in vacuo for 1 hour, and then dissolved in TFA (0.4 mL) and triethylsilane

20  (0.021 mL, 0.13 mmol) was added immediately. The mixture was stirred for 30 min.
at room temperature. The volatiles were removed via a stream of nitrogen, and the -
solid was dissolved in DMF and purified via preparatory HPLC using a YMC ODS
C-18 column (30 x 250 mm), 0%-100% B. Solvent B: (90% MeOH, 10% H,0, 0.1%
TFA). Solvent A: (10% MeOH, 90% H;0, 0.1% TFA). Gradient, start % B =0,

25  final % B = 100, gradient time 30 min (total run time: 37 min), flow rate 25 mL/min,
monitoring at 254 nm. Rt=27.582 min. Fractions were concentrated and lyophilized
overnight, affording Example 2 (0.005 g, 32 % yield) as a white solid. HPLC: Rt =
3.14 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
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10containing 0.1% TFA, 2 min. gradient, flowrate =5 nL/mn., detection at
254 nm. M5 (ES): mz = 341.9 [M+H . Exanple 13: Preparation of
8-(ethylamno)-6-((3-(1H1,2,4-triazol-1-yl)-5-

(trifl uororret%l%} henyl ) am no)| m dazo[ 1, 2- 14yri dazi ne-3-carbonitrile HNC F3
15 [00274] VORI fﬁﬁ%" of 13A (100 ng, 0.29 mmol), | nter REABRWIASPHBO0 ny,
0.44 mmol ), Pd2(dba)3 (26.8 ng, 0.029 nmmol ), cesium carbonate (381 ng, 1.17
mrol ), copper (1) iodide (27.9 ng, 0.15 nmol), and Xantphos (33.9 ng, 0.059
mol) in DVA (2 nl) was purged with nitrogen and heated at 125 C for 1
hour. The react}® 4’2‘0n1ﬁ1g?@1§i“em9@§"efilal%28r“ My ESyRVa- pd BFHiHca gel and
washed with 30%~Imt(h(ﬁfMHz/DMSd—ﬂ§8p meb@(quI CA; m6sThﬁ sf)'8| l%r(ﬂhes)\fﬁ%(l
concentrated and dissol ved in m.) treat W th

triethylsilane tohd=ndtd)! B Gﬁth(‘?I:JrﬁJm Iﬁ?f)’t%?s (%b{ i 80@%@ Q%%{éﬁ on mxture

was concentrat ed, 253 -dreanessm), dile S0 w§@. 741 0BYVBOH (rd), 0k) - (amkzrmhhanol (1 nm),
purified usipg reverse phase HPLC, and |yophilized with 1.0 NHCL to

i sol ate S5Exanple 13, as a tan solid (20 ny, 15.2%yi el d) HPLC. R = 1.9
m n. (PHENOVENEX(r) Luna 5 mcron CLEXAMPDE BO nm 10- 90% aqueous et hanol

cont ai ni ng 0. 1% TFA. 1 r ent ow r.ate = [m.n., detection at
254 nny. NS (ES): mz%ﬂﬁ‘?&@?&[ EPPYJf d@%’ébékﬁ‘?‘mﬂw@o d6) 6 ppm 9. 26
(1 H s), 871 (1 H s), 7.41ylam7r108)718r(y4)rrietharre)qlfoﬁarﬂldc(l H s), 5.27 (1 H s),
2.87 -3.50 (2 H m, 102.57 - 2.79 (1 m, 0.58(3 H t, J =7.10 Hz).
EXAMPLE 14 8- Ami no-6-((3 -chl oro-5- phenyl ) am no) i m dazo
[1, 2-14yridazine-3 -carbon itrile NH2CI CN 15 14A. Preparation of
8- (bi s(4- net hoxybenzyl ) am no) - 6- i m' o[ § 2- to]
pyri dazi ne-3-carbonitrile Owe NS Me

HO

Iz

10
3A: Preparation of 6-(3-aminophenylamino)-8-(cyclopropyl(4-

methoxybenzyl)amino) imidazo[ 1,2-b]pyridazine-3-carbonitrile

NH,

3A
15 [00246] A 1-dram vial was charged with 1-methoxy-2-(2-methoxyethoxy)ethane
(1.5 mL) and purged for 10 min with argon. The vessel was then charged with 1G
(0.100 g, 0.28 mmol), benzene-1,3-diamine (0.037 g, 0.34 mmol), cesium carbonate
(0.368 g, 1.13 mmol), copper(I) iodide (0.027 g, 0.14 mmol), Xantphos (0.033 g,
0.057 mmol), and Pd,(dba); (0.026 g, 0.028 mmol) in one portion. The resulting
20 suspension was heated to 125 °C overnight. The suspension was filtered through a
medium-porosity frit, and the solid was washed with THF. The filtrate was diluted

with EtOAc and water, and the layers were separated. The aqueous phase was
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14A 20[ 00275] 14A was prepared froma mxture of 1F and

N- (4- met hoxybenzyl)-1-(4- net hoxyphenyQOret hanam ne fol | ow ng t he procedure
enpl oyed in the preparation of 4A. HPLC. Rt = 1.13m n. (BEH C18 2.1x 50mm
1.7u, 0 to 100 Bin 1 mn. with 0.5 - 143 - mn. hoId tine, flowrate =1
m/mn., d¥ORYYHIAt 254 nm Sol vent A 100% water,' BCTESPPAFES| vent B:
100% ACN1 / 0.1 % TFA). M5 (ES): in/z = 434.2 [M+H . Exanple 14:

Preparation of 8-am no-6-((3-chloro-5- SCyanophenyI)am' no)im dazo [1,2

- b] pyri dazi ne-3-carbonitri |e NHCI [00276] A mi xture of 14A (100 ng,
0.23 mml), cestirfiee Brassimst with bdicpghe @gwswﬂen cenbipeh fdrief ovgdi de (21. 95
nmg, 0.12 mol) anhddAR0d HAubrstit HaBeNZarbAckhttatd (Bficio. Mhe cRld2Rsidiela) ,

Pd2(dba) 3 (21. 10 023 and Xant phos 51 10 mml ) in
DVA (2 nl) was BW@@H‘WEH“‘E’TD &ﬁs@@ﬁprgmaﬁ&é{%&wgm%&%%rér 13 hours,
the reaction mcxhmh S0WR30 dhind) Lo d00s BhSENM: Bf (0b% 8L, 1 0% eLQJ0.B6Si | | ca gel

plug (20g) and W th 10% b trate concentrat ed,
triturated Wit H\Q/%;F%?V,ema'shd(lejﬁ R/[E 'Iql_&(ﬁ) /ir/]\%w&ﬁ-[@%t)eh”\ﬂeﬁt thr\fl\?jaaf on. The
solid was dri edinalntBrE= 10@ it thiefshin dlowdhats 2 ¥ étin | monBeidg(aP220inm., and
treated with t e ila 0..64 and TFA After 1 hour, the
reaction m xtulrke \%A/gééﬁ%lﬁcgﬁl %{Kgdlatefrgw Pssvé%r FVed® grl[e‘f/g@b—%%f)edand pur i f| ed
by HPLC (PHENCNER!EXIaIffotdmgdAAXl ag? Wyetdp HRC: Rt—i@@&Tﬁn(B’@%BSOBSHxﬁecnt B = 90%
MeOH - 10% H20 MeOH - 90% H20 -
0.1% TFA) in 1§0 }{@égfﬁaueg a{lé‘é%%@%oﬁt nlA%6§9é-YF8 4@1?)%94% 12. 61%

yi el d) as a0l i gtonitdsedan@2Gum) dMS EES)@VZRt42&0 EYH@] 88 m n. (PHENOVENEX(r) Luna
5 mcron C18 4.6 x 30 mm 10-90% aqueous net hanol containing 0.1% TFA, 2
mn. gradient, flowrate = 5 nL/mn., detection at 254 nm. M5 (ES): mz =
310.0 [ MtH] . | Expunre 3:40epasatien of MAECSasnoB-(cpglenrepypminolimpdazef),2- 8. 19(1 H, s),
8.14(1 H, t, ‘]'bggn@a;mbéz amlzo)glzen 1)r§et9471es(ll¥orl_|nﬁd91 7.46 - 7.57 (1 H m, 7.28
(2 H br. s 25 E E 15

643- Cyano- 5- (tr| f1 uor omet hyI )phenypa - 842-
met hoxyet hyl ) am no) i m dazo[ 1, ﬂ ri da2| ne-3-carbonitrile - 144 -
0
N NZ _S.
ua e

15 [00247] To asolution of 3A (0.011 g, 0.026 mmol) in THF (0.5 mL) at 0 °C was
added pyridine (6.27 puL, 0.078 mmol) and methanesulfonyl chloride (2.2 pL, 0.028
mmol). The reaction was stirred overnight at room temperature. The reaction mixture
was diluted with water and EtOAc, and the aqueous layer was extracted twice with
EtOAc. The organic extracts were combined, dried over anhydrous sodium sulfate,

20  filtered, and concentrated in vacuo. The crude material was dissolved in TFA (0.5
mL) and triethylsilane (0.041 mL, 0.26 mmol) was added. The reaction was stirred
for 30 min. at room temperature. The volatiles were removed under a stream of
nitrogen, and the crude material was dissolved in DCM/EtOAc (1:1) and charged to a
12 g silica gel cartridge which was eluted at 30 mL/min with a 15 min gradient from

25 100% DCM to 40% EtOAc/DCM. Example 3 was isolated as a light yellow solid (5
mg, 52% yield). HPLC: Rt = 3.52 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous
methanol containing 0.2% H3PQO4, 4 min gradient, monitored at 220 nm). MS (ES):
m/z = 383.9 [M+H]". "H NMR (400 MHz, DMSO-d¢) & ppm 9.71 (1 H, 5), 9.35 (1 H,
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WD 2010/ 042699PCT/ 1JS2009/ 059968 MeO NHCF3 15A: Preparation of

6- chl or 0- 844- net hoxybenzyl ) ( 2-

met hoxyet hypam no)i m dazo[ 1, 2- b] pyri dazi nc-3-carbonitrile MeO 5NC 15A

[ 00277] 15A was ared from 2- net hoxy- N- (4- net hoxybe ) et hanam ne and
1F fol | owi n\}J’OtZP\’@ g"cedure enpl oyed in the preparation 18%”‘15@09#5]2@ Rt =
3.20 mn. (CHROMOLI TH(r) colum 4.6 x 50 mmeluting with 10-90% aqueous

met hanol over 10 4 mn. containi ng 0 1% TFA, 4 nL/mn., nmonitoring at 220
nm. M5 (ES): n1z—3721Ll . npl e 15: Prep aratlon of

6- 43- cyano- 5- (t Pi #1domet-K§(l) Heﬁyﬂ)&ﬁﬂﬁbib%ﬂ(f(lzidJ 8.18, 1.38 Hz), 7.33 (1

net hoxyet hypani Hoaymzcbami 3;,22(1114,ytudez;5 y§7¢ﬂrmalj£vk§ 1M8Qiz) kBIC F3 15
[00278] A sol ut| on of 3-am no-5-(trifluoronethyDbenzonitrile & 075 g, 0.40
mol ) in DVA (10 ﬁ/&g(%ﬁ{éééél 5§(th‘F‘hﬂ17@r9183\§ﬁItlﬁn)ao%fpé% iH.ned septum
cap, and the solyent was purged with argon.. 15A (0.100 g, 0.269 mmol),

cesi um car bogat e (0.351 g, 1.076 mmol ), copper (l) iodide (0.026 g, 0.134
mol ), Xantphos - 145 - (0.031 g, 0.054 mmol ), and Pd2(dba)3 (0.025 g,
0.027 nmmol ) were added in one porti orEXAMELE e suspensi on was punp/ purged
three tines vvit on. The v ated to 125 C for. 45 mn. and then
cooled to roomt %glf’%tﬂ?némo @E§%1((¥%§thaé'?‘§°)l"t@ﬂ&%'b°§\}l(éHTIrzﬁ'I“éffoilgn t hr ough
CELI TER and washed wi t h yDpltenyJdxeénd)inlidazell 2-blpsid&xinescanbiiatied under reduced
pressure and diluted with water and OAc. The | ayers were separated, and
t he agueous phase extracted with Et (3 x 10 nL). The organics were
conbi ned, washed with water and bfiine, dried over anhydr ous sodi um sul f at e,
filtered and concentrated. The '&s@qpr ~wasytl®ssol ved in DCM and
purified by flash chromatograp ngs |6|@ 40% Et OAc/ hexanes, 12 g
10colum, 30 nL/mn., 20 mn. adf‘enﬂ nmon |Nt tONing at 254 nm. The
fractlons wer e concentrated d{ssol ved in DéIVN(l m.) and treated with
triethylsilane (0.430 nm., 2.7 nmol) and TFA (0.3 nL) at room tenperature.
After 20 mAlites, the volatiles were renoved via a stream of ni trogen, and

t he residue wasy4. rpliel%a%@gf Wéﬁgeth@?ﬁnz}g&l@d% anghip@s isolated via

filtration, suspended in and | yophilized

N
H/\@\
OMe

4A
[00248] 4-Methoxybenzaldehyde (5.63 mL, 46.4 mmol) and cyclobutanamine (3.3
15 g,46.4 mmol) in dichloromethane (40 mL) were stirred at room temperature. After
45 min., magnesium perchlorate (0.231 g, 2.320 mmol) was added, and the reaction
mixture was stirred at room temperature. After 16 hours, the reaction mixture was
treated with NaySO4 (2g) and stirred at room temperature for 2 hours, filtered and
concentrated to dryness. The reaction mixture was dissolved in methanol (40 mL),
20  cooled to 0 °C, and NaBH4 (1.6g, 69.6 mmol) was added. After 15 min., the reaction
mixture was warmed to room temperature. After 2 hours, the reaction mixture was
diluted with 1N NaOH (100 mL) and extracted with ethyl acetate (3 x 100 mL). The
combined organic layers were dried over Na,SQO,, filtered and concentrated to isolate
4A (8.5 g, 82 % yield) as a clear oil. HPLC: Rt = 0.82 min (PHENOMENEX® Luna
25 S5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol containing 0.1% TFA 2 min
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15overni ght, furnishing Exanple 15, (0.080 g, 0.181 mmol, 67.3 %yield) as
a gray solid. HPLC. Rt = 4.160 mn. (YMC S5 ODS 4.6 x 50 mm 10-90% aqueous
met hanol containing 0.2% H3PO4, 4 min. gradient, nonitored at 220 nr’r) VS
(ES): mz = 402.0 [M-Hr. | FI NWVR (400 MHz, DI\/SOdG 8 8m9 98 s),
8.52 (1 H WO21004339 (1 4 ), 8.20 (1 H s), 7.82 (1 HB E/}JSZOWB’%M H s),
5,99 (1 H s), 3.54 - 3.62 (2 20H, m, 3.40 -3.52 (2 H mM, 3.30(3 H, s).
EXAMPLE 16

6- 03- Cyano- 5- (trlfluororretP;/:vé henypam no) - 8- S met hyl am nopmdazo[l 2-

b] pyri dazi ne- 38tdicHolie fatq nNdrigetiop gt 266 am).p Pa Y o 1 B0

6- chl or o- 8- 44- pt-Apxybenzyl ) (et hypam no) i m dazo[ 1, 2- 13]

pyridazi ne-3-carbonitrile - 146 - 16A [00279] 16A was prepared from 1F and
1- (4- met hoxyphenye- Nret hyl net hanami ne foll ow ng the procedure enployed in

t he preparati oaBOPrepéeatica OHE’Jeﬂorol%t(cy_c10%u@24-meﬂ10x3(b@ﬂm6)ﬂﬁ|idkzd§m-Urm 4.6 x 50
nmeluting with 10-90% aq equs rret hanol over 4 mn. containing 0.1% TFA, 4

mL/min., nonitSPYRGZRE3FA8OHIC MS (ES): rniz = 328.1 [ MH]. Exanpl e
16: Pr epar ation of 6-((3-cyano-5-(¢nifluoronethyl)phenyl)am no)- 8-

10( et hyl am no) i m dazo[ 1, 2-b] pyrid RE™ rbonitrile Me, NNCF3 // [00280]
A m xture of 16A (80 ng, 0.24 mol), k-a - 5-
(trifluoromethypbenzonitrile (68. p. 3 ¥ ), Pd2(dba)3 (22.35 ny,

0.024 mmol ), xantphos (28.2 ng, O. N |), copper (1) iodide (23.2 ny,
0.12 mmol ) and 15 cesi um car bonatNe (318 ng, 0.976 mml) in DVA (0.8 nL) was
purged with N2 and .t hen heated at 120 C,for 6 hours. The reaction m xture
was cooled to roomtenperature and diluted with DCM (5 nlL). The m xture was
| oaded onto a $19249] sAlmixare@€lF ($8@manicPiehmells dA#ddmgl 043 MO DEM The

filtrate was c d S rgtive HPLC
(XTERRAt C-8 ZWE%%)@% 238%&0%%@%% %\g}(qaet%%%lg{@l egéegﬁ?laﬁhl ng 0.1%
TFA, 15 mi 0 gthgdéacian miniyre was cengendated BYidryneys, anfiisturited iwith anefhapad td on was
concentrat ed. Tbﬁtemgs(sg&qﬁ 9% ia&)sd%yaf&w BiPHM 2R oA treated with

Et3SiH (200 'IL) and T reaction m xture was stirred at room
t enperature fof P@‘IQMF\NE&M«UP micen{dé dtorxaOanm, 19198%ragudodtimethgns! tri t ur at ed

wi th DMF and ”E&JP&HI@%G1@'T'eriﬁﬁlg%&@n%%%ﬂe%&ﬁ/rﬁn%%&%n%@is\ﬁm of DCM and

2N 25anmmonia in V@s di ssolved in ethyl acetate and filtered
t hrough sili caMpdES): M= $4HR8(MEl was concentrated to afford Exanple 16 (47

ng, 53% . HBLC
Example 4: Preparation of 8-(cyclobutylamino)-6-((4-((2-
(dimethylamino)ethyl)amino)-3-(4H-1,2 4-triazol-4-yl)phenyl)amino)imidazo[ 1,2-
. b]pyridazine-3-carbonitrile

20 [00250] A suspension of 4B (79 mg, 0.22 mmol), Intermediate 36 (50 mg, 0.20
mmol) and di-fert-butyl(1-methyl-2,2-diphenylcyclopropyl)phosphine (14.3 mg,
0.041 mmol) in toluene (1 mL) were purged with nitrogen, and allylpalladium (IT)
chloride dimer (7.4 mg, 0.020 mmol) and sodium rerz-butoxide (23.4 mg, 0.244
mmol) were added. The reaction mixture was heated at 100 °C for 45 min.. The

25  reaction mixture was concentrated, and then taken up in water (50 mL) and extracted
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- 147 - R =3.268 mn. (CHROMCLITHIt colum 4.6 x 50 mmeluting with -
10- 90% aqueous net hanol over 4 mn. containing 0.1% TFA, 4 nL/mn.,
nmonitoring at 220 nm. M5 (ES): mz = 358 [ MtH . 5EXAMPLE 17

842- (4- Mor phol i nypet hyeam no) - 643-(4H 1, 2, 4-tri azol -4-y1)-4-
(trifluorof®®RUZENenyl ) ami no)i mi dazo[ 1, 2- b] pyri dazi n@CIUSHOHBMPEBril e r()
HN 17A [00281] 17A was prepared from 1F and N-(4- et hoxybenzyl)-2-(4-
15nor phol i nyl ) et hanani ne fol I owi ng the procedure enployed in the
preparation of 1G HPLC. Rt = 2.95min. (YMC S5 ODS 4.6 x 50 nm 10-90%
aqueous net hanoVithcBEMd? nizh ol doed eysriSe30s, Altgrpdrnd gengeriteaied. Theopdctior ed at 220

nm. M (ES): Mhznw »%k%?ns}ol{ rl_ﬁl%'hlorg%qa 54&)%9@[r9attéd%thq iethylsilane (0.5
6-(3-(4H 1,2,4-tri1azol -4-y1)- uor onet hoxy) phenyl arii no) -

8- ((4- met hoxybemb gad FA ﬂmlg)héﬁﬁrriéémhytlhs rfmtw@)mwrdaz%{omeztrmq@m theaizi ne- 3-
carbonitrile - Zémlﬁed usmgy?verbe pﬁz&ﬁwgﬁa}opﬁih%m&d uefto gszﬁ‘te(]ﬁ@mlﬂgtl 0.131

nmml ) in DVA ( was treated with Internediate 30}(1 26 nanol ),
Pd2( dba) 3 (152 o<8rﬁ§ 7.4 Yoiddarapslonesslib L) Kt 5] SunigdP WM@N%R’@HGGG mol ),

xant phos (15.2 $@icrdd-A26.600 mm 1@@@%%6@0%&&%@%%@1@31%% 2hi6 ol ).
The reaction mxture was purged with argon and heated to 125 C for 2 hours,

and then cool eds#denf @erft%nﬁé'?%‘f‘ﬂr@tecwt?%‘dﬁ‘%)l RS FSXtE s &Y filtered and
concentrated. TiveH S4H BWR BBGMHRKEDOM) SippmBIDACH (1B ML) H, d, / =2.75

Hz), 8.10(1 H, s), 7.56 (1 H, dd, J = 8.94,2.52 Hz), 7.10 (1 H, d, J = 8.71 Hz), 5.91
10 (1H,s),411(1H,t,J=779Hz),3.58 (2H,t,J=2596Hz), 3.41 2H,t,J=596
Hz), 2.87-3.01 (6 H, m), 2.39 - 2.65 (2 H, m), 2.02 - 2.21 (2 H, m), 1.84 - 2.00 (2 H,

m).
EXAMPLE 5

15  N-(5-(3-Cyano-8-(5-methoxypyridin-2-ylamino)imidazo[ 1,2-b]pyridazin-6-ylamino)-
' 2-methylphenyl)acetamide

e
&1 1,

NC
5A: Preparation of 5-methoxy-N-(4-methoxybenzyl)pyridine-2-amine.

"]
N N
IO
MeO

5A
[00251] 5A was prepared from 4-methoxybenzaldehyde and 5-methoxypyridin-2-

20

amine following the procedure employed for the preparation of 4A. HPLC: Rt=1.30
min (PHENOMENEX® Luna C18 4.6x30mm 3u, A10-90% aqueous methanol
25  containing 0.1% TFA in 2 min; 4 mL/min flow). MS (ES): m/z =244.9 [M+H]".
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and washed wth 10% Li Cl solution (2 x 10 nL). The organic |ayer was dried
10(Na2SO™4), filtered and concentrated to dryness. The crude product was
dissolved in a small amount of CH2C12 and purified by flash chronatography
(Si02, DCM.to. 1 MeOH DCM 24 9 colum, 30 mn. gradrent% to afford 17B
(73 ny, 8W%739f°‘14%‘3” HPLC: Rt = 3.441 min. (YMC S5 oDS'4'B® 10- 90%
aqueous net hanol contai ni ng 0.2%)H3PO4, 4 mn. gradient, nonrtored at 220
nm. M5 (ES): mz = 15635.2 [ M FH| +. Exanple 17 Preparati on of

84( 2- (4- nor phol_{ nypet hyl ) am 41/ -
triazoI-4-y1)-ﬂb(¥gP¥wﬁBPgﬁﬁﬂﬂ%i¥g%ﬂé VﬁBﬂ?ﬂ%g?H¢dazo[l 2- b] pyri dazi ne- 3-
carbonitrile Nmnetibkyenzyl)amidd)nidazo[1P0AS3MaAnesicapnniien of 17B (73 ny, 0.12
nmmol) in DCM (3 nmL.) was treated wth _triethylsilane (0.092 nL, 0.58 mmol),
followed by TFA (0.1 nL, 1.298 nmol).[ The resulting solution was stirred at

roomtenperature for 2 hours and co trated. The crude reaction product
was dissolved in a small anmount of @nd-, purified 5 by reversed
phase HPLC (YMC ODS-A 5 urn 30 x 250 |mm -90% aqueous net hanol cont ai ni ng

0.1% TFA, 25 nL/mn., 30 mn. gradien
| yophi lized with 1:1 1N HCL: ACN t o \af d Exanple 17 (8 ng, 11.3 % . HPLC
Rt = 2.995 min. (YMC S5 ODS 4.6 X Sg nm} 10- 90% aqueous net hanol containing
0.2% H3PO4, 4 min. gradient, nonit StNarei220 nm. M5 (ES): mz 515.2

[ MtH] +. 10 [00284] The conpounds Nfsted bel ow were prepared by the simlar
synt hetic procedure used for Exanples 1gghrough 17. TABLE 9 Exanpl e No.

&WMWeMWJ HPLC Retention Tine
5 ] 252] To a mixture of 1F (100 mg, 0.47 mmol) and 5A (138 mg, 0.56 mmol) in

DMF (3 mL) was added KHMDS (1.13 mL, 0.5 molar solution) dropwise at 0 °C.

After 10 minutes, the reaction was quenched with saturated aqueous ammonia

hitored at 254 nm, and

chlvoride, extracted with ethyl acetate (3 x 15 mL), dried over Na;SQy, filtered and
concentrated. The resulting residue was dissolved in DCM and purified by silica

10  chromatography (gradient = Q% to 100%, hexanes to ethyl acetate in 12 min.) to give
5B (156 mg, 63.2 % yield). HPLC: Rt = 1.13min (PHENOMENEX® Luna C18
4.6x30mm 3u, 10-90% aqueous methanol containing 0.1% TFA in 2 min; 4mL/min

flow). MS (ES): m/z =421.0 [M+H]".

15  5C: Preparation of N-(5-(3-cyano-8-((5-methoxypyridin-2-y1)(4-
methoxybenzyl)amino)imidazo[1,2-b]pyridazin-6-ylamino)-2-

OMe
(?KT
N"N

*ONeE:
\ P

Sr*LN N N)k
NC H H

5C

20 [00253] A mixture of 5B (60mg, 0.14 mmol), N-(5-amino-2-
methylphenyl)acetamide (46.8 mg, 0.29 mmol), Pdy(dba); (13.1 mg, 0.014 mmol),

methylphenyl)acetamide
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(mn.)* 18 A HNCF3 NH2 H/ N 6-((3-Am no-5- (trifluoronethyl)phenyl)
am no) - 8- (cycl opropyl am no)i m dazo [1, 2-b] pyridazine-3- carbonitrile 374.1
1.57 " 19 Arl HN\.0 "NN NH, H// N 6-((3-Am no-5- cyanophenyl)am no) - 8-

cycl opropyl am no)i mdazo [1, 2-b i dazi ne-3- car boni il 1.1 1.48 " -
(1536 ) P onwo 2010/0}2699 zo | I'pyridazi ' ItPrCIT/Ueszo:i’)g/osms 8

Xantphos(18.2 mg, 0.031 mmol), copper(I) iodide (13.6 mg, 0.071 mmol) and Cs>COs
(186 mg, 0.57 mmol) in DMA (1 mL) was purged with nitrogen and heated at 125 °C.
After 1.5 hours, the reaction mixture was diluted with ethyl acetate, washed with 15%
NH4OH, dried over Na,SO; and concentrated to dryness under reduced pressure. The
5 resulting oil was purified by silica column chromatography (gradient = 0%-100%

hexanes to ethyl acetate in 12 min.) to isolate 5C (47.5 mg, 60.7 % yield). HPLC: Rt =
3.805 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
H;POs, 4 min gradient, monitored at 220 nm). MS (ES): m/z = 549.2 [M+H]".

10  Example 5: Preparation of N-(5-(3-cyano-8-(5-methoxypyridin-2-
ylamino)imidazo[1,2-b]pyridazin-6-ylamino)-2-methylphenyl)acetamide

Z OMe
o |
HN N
N\ X Meo
\ P
$/N‘N N NJ\Me
NC H H

[00254] A solution of 5C (60 mg, 0.11 mmol) in DCM (0.5 mL) was treated with
triethylsilane (0.03 mL, 0.19 mmol) followed by TFA (0.06 mL, 0.78 mmol). The

15  reaction mixture was stirred at 45 °C for 1.5 hours, concentrated, purified with reverse
phase HPLC, and lyophilized with 1.0 N HCl to yield Example 5 (21.9 mg, 37.1%
yield). MS (ES): m/z =429.1 [M+H]'. "H NMR (400 MHz, DMSO-ds) 5 ppm 9.88
(1 H,s),9.42 (1 H,s),9.22(1 H,s),8.19(1 H,s), 804 (1H,s),802(1 H,dd, J =
2.38,1.13 Hz), 7.60 - 7.69 (2 H, m), 7.44 - 7.47 (2 H, m), 7.10 (1 H, d, J = 8.28 Hz),

20 3.80(3H,s),2.12(3H,s),2.03(3H,s). |

EXAMPLE 6
N-(5-((8-(3-Azetidinylamino)-3-cyanoimidazo[1,2-b]pyridazin-6-yl)amino)-2-
methylphenyl)acetamide

o
HN
yONeS:
\
%’N‘N/ N NJ\Me
NC H

25 H
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Exanple No. Structure Nane [MrH' HPLC Retention Tinme (mn.)* 20 N &\H |
N140 -NNA Me Olc HH N N-(3 -Cyano-5-((3-cyano-8- (cycl opropyl am no)i m dazo
[ 1, 2-b] pyri dazi n- 6- yDam no) phenyl)acetam de 373.1 1.64c 21 &NHCF3 N,

/4111) ONrji"lme
WO 2010/042699 PCT/US2009/059968

10

15

20

6A: Preparation of tert-butyl 3-(4-methoxybenzylamino)azetidine-1-carboxylate.

£t
N~ 0" 'Me
MeO

6A
[00255] 6A was prepared from 4-methoxybenzaldehyde and fert-butyl 3-
aminoazetidine-l7carbdxylate following the procedure employed for the preparation
of 4A. HPLC: Rt = 3.0 min (PHENOMENEX® Luna C18 4.6x30mm 3u, 10-90%
aqueous methanol containing 0.1% TFA in 2 min; 4mL/min flow). MS (ES): m/z =
293.9 [M+H]".

6B: Preparation of tert-butyl 3-((6-chloro-3-cyanoimidazo[1,2-b]pyridazin-8-y1)(4-

methoxybenzyl)amino)azetidine-1-carboxylate

OMe
(o] MeMe
LNJj\OkMe
N
vp!
$\/N‘N/ cl
NC

[00256] A solution of IF (100 mg, 0.47 mmol) in THF (5 mL) was treated with 6A
(274 mg, 0.94 mmol) and DIEA (0.246 mL, 1.41 mmol) and heated at 70 °C. After

18 hours, the reaction mixture was diluted with water, extracted with ethyl acetate (3 x
15mL), dried over Na,SQ,, filtered and concentrated. The residue was purified by
flash chromatography, silica column (12 g, gradient = 12 min, 100% hexanes to 70%
ethyl acetate/hexanes) to provide 6B (142.8 mg, 0.305 mmol, 64.9.0 % yield) as a tan
solid. HPLC: Rt =4.55 min (PHENOMENEX®: Luna C18 4.6x30mm 3u, 10-90%
aqueous methanol containing 0.1% TFA in 5 min; 4mL/min flow). MS (ES): m/z =
469.0 [M+H]".
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N N (3-((3-Cyano-8- (cyclopropylam no)im dazo [1, 2-b] pyridazin-6-yl)

am no)-5-(trifluoronethyl) phenyl)acetam de 416.1 1.8 ¢ 22 &\Ha ONN 41Lilir
NMe HH N N-(3-Chl oro-5-((3-cyano-8- (cycl opropyl am no)i m dazo

[ 1, 2-b] pyri dazi n- 6- yDam no) phenyl )acetam de 382.1 1.72 ' 23 &N\Hci - NO
NNMVe HH 0 W%?W?Fzﬁ%/%-chl oro-5-((3- cyano-8-(cyc | opr i EPHE59968

I m dazo[ 1, 2- b] pyri dazi n-6- yl)am no) phenyl)carbamate 398.1 1.79 ¢ 24 HN--L\

Example 6: Preparation of N-(5-(8-(azetidin-3-ylamino-3-cyanoimidazo[l,2-

b]pyridazin-6-ylamino)-2- methylphenyl)acetamide

//:/N H

HN
\
S/N‘N/ N NJ\Me
NC H H

[00257] A mixture of 6B (50 mg, 0.11 mmol), N-(5-amino-2-

5  methylphenyl)acetamide (35.0 mg, 0.213 mmol), Pdy(dba); (9.76 mg, 10.7 umol),
xantphos (13.6 mg, 0.023 mmol), copper (I) iodide (10.2 mg, 0.053 mmol) and
Cs,CO3 (139 mg, 0.43 mmol) in DMA (1 mL) was purged with nitrogen and heated at
125 °C. After 2 hours, the reaction mixture was diluted with ethyl acetate, washed
with 15% NH4OH, dried over Na,;SOj filtered and concentrated. The resulting oil

10 was dissolved in DCM (1 mL), treated with Et:SiH (0.1 mL) and TFA (0.1 mL), and
heated at 60 °C. After 10 min., the reaction mixture was concentrated, purified by
reverse phase HPLC, lyophilized with 1.0 N HCl to isolate Example 6 (18.0 mg,
37.6%). HPLC: Rt =9.610 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqucous
methanol containing 0.2% H3PO,, 15 min gradient, monitored at 220 nm). MS (ES):

15  m/z=2377.1 [M+H]". "H NMR (500 MHz, DMSO-de) 5 ppm 9.25 (1 H, s), 9.24 (1 H,
$),9.10 (1 H, br.s.), 8.89 (1 H, br.s.),8.17 (1 H, 5), 7.57 - 7.63 (2 H, m), 7.11 (1 H,
d), 591 (1 H,s), 456 (1 H,br.s.),4.19-427(2H, m), 409 - 4,18 2H, m), 2.14 (3
H, s), 2.05 3 H, s). |

20 EXAMPLE 7
N-(3-(3-Cyano-8-(phenylamino)imidazo[ 1,2-b]pyridazin-6-ylamino)phenyl)acetamide

e
T2

N\
>‘/N NH
rﬂ/ M /J§o

[}
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+ T O

- ((3-Cyanophenyl ) am no) - 8-(cycl opropyl am no) imdazo
] pyri dazi ne-3- carbonitrile 316.1 1.74 ' Exanple Structure Nane
HPLC No. Ret enti on Ti me
WO 2010/042699 PCT/US2009/059968

10

15

20

7A: Preparation of 6-chloro-8-((4-methoxybenzyl)phenyl)amino)imidazo[1,2-

SLOL

>\/\/
N~ el
/]
N

7A
[00258] A solution of 1F (0.200 g, 0.94 mmol) and N-(4-methoxybenzyl)aniline
(0.210 g, 0.99 mmol) in THF (9.4 mL) was cooled to 0 °C. Potassium fert-butoxide

b]pyridazine-3-carbonitrile

(1.0 M solution, 1.03 mL, 1.03 mmol) was then added dropwise via syringe. The
resulting solution was stirred for 10 min. at 0 °C, and then warmed to room
temperature. The reaction was quenched with water and diluted with EtOAc. The
aqueous phase was extracted twice with EtOAc, and the organics were combined,
dried over sodium sulfate, filtered, and concentrated. The crude product was
dissolved in a small amount of DCM and charged to a 24 g silica gel flash
chromatography (SiO,) which was eluted at 30 mL/min. with a 20 min. gradient from
100% hexanes to 15% EtOAc/hexanes (monitoring at 254 nm). Concentration of the
appropriate fractions afforded 7A (0.13 g, 33 % yicld) as a light brown solid. HPLC:
Rt=4.5 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing
0.2% H3POy, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 390.0 [M+H]".
'H NMR (400 MHz, DMSO-ds) & ppm 8.41 (1 H, s), 7.45 2 H, t, J = 7.68 Hz), 7.36
(1H,t,J=743Hz),7.22-730 2H,m), 7.17 (2H, d, J=8.81 Hz), 6.77 - 6.84 (2
H,m),5.91 (1 H,s),5.78 2 H,s),3.68 3H,s).

Example 7: Preparation of N-(3-(3-cyano-8-(phenylamino)imidazo[1,2-b]pyridazin-

6-ylamino)phenyl)acetamide
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mn.)* 6-((3-Cyano-4-fluorophenyl) am no)-8- (cyclopropylam no)i m dazo
1, 2-b] pyridazine-3- arbonitrile 6-((3-Cyano-4- nethyl phenyl)am no) - 8-
cycl opropyl am no)i m dazo [1, 2-b] pyri dazi ne-3- carbonitrile
-(Cycloprqulanino%-6-43- (trifluoromethyl)phenyl) am no inidazo£1,2-13]
ri dazi ne-X8224MBHA™ rile 8- (Cycl opropyl ani no) - 6- ((3- PCT/US2009/059968
i fl uoronet hoxy) phenyl) am no)i m dazo[ 1, 2-b] pyridazi ne-3-carbonitrile
-((5-Cyano- 2- net hyl phenyl)am no)-8- (cycl opropyl am no)i m dazo
1, 2- b] pyri dazi ne-3- carbonitrile (3-((3-Cyano- 8-
(cycl opropyl am no)i m dazo [1, 2-b] pyrid -6-y1l) am no)-5- net hoxypheny 1)
cyanam de 6-((4-Cyano-3- (trifluor | ) phenyl)am no) - 8-
(cycl opropyl am no)i mi dazo [ 1, 2-b] pyridazi ne-3- carbonitrile
6- ((3- Cyano- 2-fl uorophenyl) am no)=8§- Yjcy pr opyl am no)
i mdazo[ 1, 2-b] pyri dazi ne- 3- car boj-Nkj Ny (3-((3-cyano- 8-
(cycl opropyl am no)i m dazo [1, 2-b]pyridaz#in-6- YI)am no)-5-
(trifluoronethyl) phenyl)carbama Exanpl éMeNoO St ruct ure

[00259] A sealed tube was charged with DME (1.5 mL) and purged with argon for
10 min. 7A (0.046 g, 0.31 mmol), cesium carbonate (0.209 g, 0.641 mmol), copper(I)
iodide (0.012 g, 0.064 mmol), Xantphos (0.015 g, 0.026 mmol), and Pdx(dba)s (0.012
5 g 0.013 mmol) were all added in one portion, and the vessel was pump/purged three

times with argon. The vessel was then sealed and heated to 125 °C overnight. The
solids were filtered off, and the filtrate was concentrated in vacuo. The crude product
was dissolved in a small amount of DCM and charged to a 12 g silica gel cartridge
which was eluted at 30 mL/min. with a 15 min. gradient from 100% DCM to 50%

10  EtOAc/DCM (monitoring at 254 nm). The fractions were concentrated, dissolved in
TFA (0.4 mL), and triethylsilane (0.082 mL, 0.513 mmol) was immediately added.
The mixture was stirred for 20 min. at room temperature. A gray precipitate formed
after 20 minutes, and the reaction was filtered, affording Example 7 (0.047 g, 73 %
yield) as a gray solid. HPLC: Rt = 3.928 min. (YMC S5 ODS 4.6 x 50 mm, 10-90%

15  aqueous methanol containing 0.2% H3;PQOy,, 4 min. gradient, monitored at 220 nm).
MS (ES): m/z = 384.0 [M+H]". "H NMR (400 MHz, DMSO-ds) 5 ppm 9.88 (1 H, s),
949 (1 H,s),9.28 (1 H,s),823(1H,s),7.81 (1H,d,J=6.29 Hz), 7.73 (1 H, s),
7.40-7.47(4H, m),7.15-7.25 (2 H, m), 6.97 (1 H, 5), 6.57 (L H, 5), 2.04 (3 H, s).

20 EXAMPLE §
Methyl (5-((3-cyano-8-(2-pyridinylamino)imidazo[1,2-b]pyridazin-6-yl)amino)-2-

fluorophenyl)carbamate

soBed

\ P

>/N‘N N)LOMe
I H

N
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Name [ MrH HPLC Retention Tine (mn.)* 34 z zx z-c(z zi z
6- ((3-Cyano-4- (trifluoronethoxy)phenyl) am no)-8- (cycl opropyl am no)
i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile 400.1 1.97 a 35 A HNOWe NN ' 1r

I N 6-((3; -b- et hoxyphenyl )ami no)-8- (cyclopro ] j p.dazo
[1, 2-b] pyri &%’W@? ? carbonitrile 346.2 1.93 ¢ 36 R8s

8A: Preparation of 6-chloro-8-((4-methoxybenzyl)(2-pyridinyl)amino)imidazo[1,2-

L

N N/\©\
Nﬁ/%\ OMe
) N“N/ Cl

c

b]pyridazine-3-carbonitrile
=
¢
NC
5 8A
[00260] 8A was prepared from a mixture of 1F and N-(4-methoxybenzyl)pyridin-
~ 2-amine following the procedure employed for the preparation of 5B. HPLC: Rt =
3.881min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
H3PO,, 4 min gradient, monitored at 220 nm). MS (ES): m/z=391.0 [M+H]".
10
"8B: Preparation of 6-(3-amino-4-fluorophenylamino)-8-((4-methoxybenzyl)(pyridin-

2-yl)amino)imidazo[ 1,2-b]pyridazine-3-carbonitrile
OMe

L)

N7 N
L
N\ P

>’N‘N N NH,
0 H

N

8B
15 [00261] A solution of Intermediate 59 (70.7 mg, 0.384 mmol) in degassed DME (5
mL) was treated with 8A (75 mg, 0.192 mmol), Xantphos (24.4 mg, 0.042 mmol),
bis(dibenzylideneacetone)palladium (11.03 mg, 0.019 mmol), cesium carbonate (250
mg, 0.768 mmol), and copper (I) iodide (18.3 mg, 0.096 mmol). The reaction mixture
was purged with argon and heated in a sealed tube to 125 °C for 8 hours. The
20  reaction was cooled to room temperature and filtered. The filtrate was concentrated to

dryness. The crude product was dissolved in a small amount of DCM and purified by
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HNA -, "NNHN/ / N 6-((3-Cyano-5-fluorophenyl) am no) - 8-
(cycl opropyl am no) i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile 334.1 1.86 a 37
HNAOWe 1?1IN H N 8- ( Cycl opropyl am no)-6-((3- -
met hoxy- 5- (5-net hyl- 1Ht et razol - 1- yl ) phenyDami no) i m dazo[ 1, 2- 14yri dazi ne- 3-
carboni tri ¥0AHW0269 5 * 38 HNA 2..ihil \ N ii-NHN 115PCTASRREONI68
N-(3-((3-Cyano-8- (cyclopropylam no)i mdazo [1, 2-b] Pyridazi n-6-yDam no)
phenyl ) acet am de 348.0 '

flash chromatography (SiO,, DCM to 50% ethyl acetate/DCM, 40 g column, 40 min. -

gradient) to afford 8B (82 mg, 89 % yield).

[00262] HPLC: Rt=3.71 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous

methanol containing 0.2% H3POj4, 4 min. gradient, monitored at 220 nm); MS (ES):

5  m/z=481.1 [M+HT".

8C: Preparation of methyl 5-(3-cyano-8-((4-methoxybenzyl)(pyridin-2-
yl)amino)imidazo[1,2-b]pyridazin-6-ylamino)-2-fluorophenylcarbamate
OMe )

@

|

NN

coled

N\

>/N‘N/ N NJ\OMe
H H

I

N

10 8C
[00263] A solution of 8B (82 mg, 0.17 mmol) in THF (3 mL) was treated with
DIEA (0.039 mL, 0.22 mmol), followed by methyl chloroformate (0.048 mL, 0.62
mmol). The resulting solution was stirred at room temperature for 12 hours and then
concentrated to dryness. The crude product was dissolved in a small amount of DCM

15 and purified by flash chromatography (SiO,, DCM to 20% ethy] acetate/DCM, 24 g
column, 40 min. gradient) to afford 8C (15 mg, 16.3 %). HPLC: Rt = 3.98 min. (YMC
S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3POy4, 4 min.
gradient, monitored at 220 nm). MS (ES): m/z = 539.2 [M+H]".

20  Example 8: Preparation of methyl 5-(3-cyano-8-(pyridin-2-ylamino)imidazo[1,2-
b]pyridazin-6-ylamino)-2-fluorophenylcarbamate

-

N

HN™ N

soNes

N\ P

>/N‘N N N/U\OMe
1l H

N

H
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3.62 a Exanpl e No. Structure Nane [MFH f HPLC Retention Time (mn.)* 39
HNA \ N140 NNNOwve HH O N lethyl (5-((3-cyano-8- (cyclopropylam no)i m dazo
[ 1, 2-b] pyri dazin-6-yl) am no)-2-fluorophenyl) arbamate 382.1 3.856 a 40 HNA

HNH WO 2010/042699 _ . PCT/US2009/059968

[00264] A solution of 8C (15 mg, 0.028 mmol) in triethylsilane (0.044 mL, 0.279
mmol) and TFA (0.5 mL, 0.028 mmol) was heated at 45 °C for 2 hours. The reaction
mixture was concentrated to dryness. The crude reaction product was dissolved in a
small amount of MeOH and purified by reversed phase HPLC (YMC ODS-A 5 um 30
5  x250 mm, 10-90% aqueous methanol containing 0.1% TFA, 25 mL/min., 40 min.
gradient, monitored at 254 nm) to afford Example 8 (3.2 mg, 20.3 %).HPLC: Rt =
4.04 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
H:PQy, 4 min, gradient, monitored at 220 nm); MS (ES): m/z = 419.1 [M+H]".

10 EXAMPLE 9
6-((5-Cyano-2-methoxyphenyl)amino)-8-((2,2,2-trifluoroethyl)amino)imidazo[ 1,2-
| b]pyridazine-3-carbonitrile
CF;

HN" Me
50
\

>’N‘N/ N CN

1 H

N

15  9A: Preparation of 6-chloro-8-((2,2,2-trifluoroethyl)amino)imidazo[ 1,2-b]pyridazine-

3-carbonitrile

9A
[00265] 9A was prepared from a mixture of 1F and 2,2,2-trifluoroethanamine
20  following the procedure employed for the preparation of 4A. HPLC: Rt = 0.88 min.
(BEH C18 2.1 x 50mm, 1.7u, 0 to 100 B in 1 min. with 0.5 min. hold time, flow rate
= 1 mL/min., detection at 254 nm, Solvent A: 100% water / 0.1% TFA; Solvent B:
100% ACNL/0.1 % TFA). MS (ES): m/z=276.1 [M+H]".

-135 -



OW..," N 8-(Cycl opropylam no)-6-((3- (1Hi m dazol-4-yl)phenyl)
am no)i m dazo[ 1, 2-b] | yri dazi ne-3-carbonitrile 357.1 3.313 a 41 HN 0--141
N 8- (Cycl opropyl am no)-6-((3- (2-nethyl-1Him dazol -1-yl)
henyl )am no)i m dazo[1,2- ID ]pyridazine-3-carbonitrile 371.1 3.116 a 42 HNA
" N-N// N ¥O2EYOr¥Pt opyl ami no) - 6- ((3- (1H-imi dazol - 1- y?QWPﬁ?WP%S
am no)imdazo[1l,2-1)] yridazine-3-carbonitrile 357.1 3.186 a 43 HN. A
0"ti._.",bie No
Example 9: Preparation of 6-((5-cyano-2-methoxyphenyl)amino)-8-((2,2,2-
trifluoroethyl)amino)imidazo[ 1,2-b]pyridazine-3-carbonitrile

CF,
HN I\Ille
vohel
N\
>/N‘N/ N CN
1) H
N

[00266] A mixture of 9A (100 mg, 0.36 mmol), 3-amino-4-methoxybenzonitrile

5 (108 mg, 0.73 mmol) and di-zerr-butyl(1-methyl-2,2-diphenylcyclopropyl)phosphine
(25.6 mg, 0.073 mmol) in toluene (1 mL) was purged with nitrogen. Allylpalladium
(1I) chloride dimer (13.3 mg, 0.036 mmol) and sodium ferz-butoxide (41.8 mg, 0.435
mmol) were added, and the reaction mixture was purged with nitrogen and heated at
100 °C. After 20 minutes, the reaction mixture was cooled to room temperature,

10  diluted with DCM, and filtered through CELITE®. The filtrate was concentrated
under reduced pressure, dissolved in DMSO/methanol, and purified by reverse phase
HPLC (PHENOMENEX® Luna Axia 5 micron 30 x 250mm) 20% B (Solvent B =
90% MeOH - 10% H,0 - 0.1% TFA) to 100% B in (Solvent A = 10% MeOH - 90%
H,0-0.1% TFA) in 15 min.) to obtain Example 9, (9.9 mg, 0.020 mmol, 5.4.%

15  yield) as a light yellow solid. HPLC: Rt =0.95 min. (BEH C18 2.1 x 50mm, 1.7u, 0
to 100 B in 1 min. with 0.5 min. hold time, flow rate = 1 mL/min., detection at 254
nm, Solvent A: 100% water / 0.1% TFA; Solvent B: 100% ACNI/0.1 % TFA). MS
(ES): m/z = 388.3 [M+H]". 'H NMR (500 MHz, DMSO-ds) § ppm 8.76 (1 H, d, J =
1.94 Hz), 8.67 (1 H, s), 8.23 (1 H, s), 8.03 - 8.12 (1 H, m), 7.41 - 7.55 (1 H, m), 7.24

20 (1H,d,J=8.32Hz),6.75(1 H,s),4.06-4.17 (2 H, m), 4.00 (3 H, s).

EXAMPLE 10

6-(3-Cyano-5-(trifluoromethyl)phenylamino)-8-(isopropylamino)imidazo[1,2-

b]pyridazine-3-carbonitrile
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| et hyl 6-((3-cyano-8- (cyclopropylam no)im dazo [1, 2-b]pyridazin-6-yl)
am no) - 1- indolinecarboxylate 390.1 4.185 a Exanpl e No. Structure Nane
[ MMH HPLC Retention Tinme (mn.)* 44 HNA OH H N 3-((3-Cyano- 8-

- gcyégl;lesogr Zg%mwm@}ég@ dazo [1, 2-b] pyri dazi n- 6- yDamni no) 198?/%(532'089/(?589'69 335.2

\ﬁ @L
>/N‘N N CN
Vi H

N

10A: Preparation of 6-chloro-8-(isopropyl(4-methoxybenzyl)amino)imidazo[1,2-

b]pyridazine-3-carbonitrile

Me
Me)\N/\©\
N\j/lﬁ\ OMe
S\/N‘N/ cl
NC
10A

[00267] 10A was prepared from a mixture of 1F and N-(4-methoxybenzyl)propan-
2-amine following the procedure employed for the preparation of 1G. HPLC: Rt =

4.27 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
10 H3POy, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 356.1 [M+H]".

Example 10: Preparation of 6-(3-cyano-5-(trifluoromethyl)phenylamino)-8-

(isopropylamino)imidazo[1,2-b]pyridazine-3-carbonitrile
Me
Me)\N/\©\
Nﬁ)i OMe
S\/N‘N’ cl
NC

15 [00268] A solution of 3-amino-5-(trifluoromethyl)benzonitrile (0.078 g, 0.42
mmol) in DMA (1 mL) was placed in a 1-dram vial with a teflon-lined septum cap,
and the solvent was purged with argon. 10A (0.100 g, 0.281 mmol), cesium
carbonate (0.366 g, 1.124 mmol), copper(I) iodide (0.027 g, 0.141 mmol), Xantphos-
(0.033 g, 0.056 mmol), and Pd,(dba); (0.026 g, 0.028 mmol) were added in one

20  portion, and the suspension was pump/purged three times with argon. The vessel was

then heated to 125 °C for 45 min.. The solids were removed via filtration through
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ame Home N Methyl 6-((3-cyano-8- (cyclopropyl am no)i m dazo

[1, 2-b] pyri dazi n-6-y1l) am no)-3, 3-di nethyl-1- indolinecarboxylate 418.1

4.41 a 46 HN A N'-- //s'"N N 8-(Cycl opropyl am no) - 6- ((4-

fluoro-3-(4H 1, 2,4-triazol -4- yl)phenyl)am no)i m dazo [1, 2- 1Apyri dazi ne- 3-

carboni tri IVWO30B0426% 715 a 47 HNA ".. ¢ N, N1. %N 111, RGTAUSRPOR0S9968

6- ((2- Chl or o- 5- cyanophenyl ) am no)-8- (cycl opropyl am no)

i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile 350.1 3.996 a 48 HN A
CELITE® and washed with THF. The dark brown filtrate was concentrated under
reduced pressure and then diluted with water and ethyl acetate. The layers were
separated, and the aqueous phase extracted with ethyl acetate (2 x 10 mL). The
organics were combined, washed with water and brine, dried over sodium sulfate,

5 filtered, concentrated, and the residue was purified by flash chromatography (SiOs,
hexanes to 40% EtOAc/hexanes, 12 g column, 30 mL/min., 20 min. gradient,
monitoring at 254 nm). The fractions were concentrated, dissolved in DCM (1 mL),
and treated with triethylsilane (0.45 mL, 2.8 mmol), and TFA (0.3 mL) at room
temperature. After 20 min., the volatiles were removed via a stream of nitrogen. The

10  residue was triturated with MeOH, forming a white precipitate. The solid was
isolated via filtration, washed with MeOH, and suspended in 1:1 1IN HCl/ MeCN and
lyophilized, affording Example 10, (0.081 g, 68.3 % yield) as a white solid. HPLC:
Rt =4.35 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing
0.2% H3POy4, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 386.0 [M+H]".

15 'HNMR (400 MHz, DMSO-ds)  ppm 9.98 (1 H, s), 8.52 (1 H, s), 8.24 (1 H, 5), 8.19
(1H,s),7.82(1 H,s),7.48 (1 H,d, J=8.03 Hz), 5.94 (1 H, s),2.52-2.55 (1 H, m),
1.28 (6 H,d, J = 6.27 Hz).

EXAMPLE 11
20 N-(5-(3-Cyano-8-(2-hydroxyethylamino)imidazo[ ! ,2-b]pyridazin-6-ylamino)-2-
methylphenyl)acetamide
HN/\/OH

\
S’N‘N/ N o
NC H H

11A: Preparation of 6-chloro-8-((2-hydroxyethyl)(4-
25  methoxybenzyl)amino)imidazo[ 1,2-b]pyridazine-3-carbonitrile
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N.N 110N -- ,..NH//N--Y Nwe' 8-(Cycl opropyl am no) - 6- ( ( 3-
(4-methyl-4H1, 2, 4-triazol 3- Y1) phenyl )am no) i m dazo[ 1, 2-b] pyri dazi ne- 3-
carbonitrile 372.1 3.341 a Exanpl e No, Structure Nane [MtH HP LC

Ret enti on worrz%w(“{n&,)* 49 HNA\ N. .., rib Ng'FlI---- H /p/cjf_}w's%os%w%s

11A
[00269] 11A was prepared from 2-((4—metﬁo_xybenzyl)amino)ethanol and a
mixture of 1F following the procedure employed in the preparation of 4A. HPLC: Rt
5 =3.64 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
H3POy, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 358.0 [M+H]".

Example 11: Preparation of N-(5-(3-cyano-8-(2-hydroxyethylamino)imidazo[1,2-
b]pyridazin-6-ylamino)-2-methylphenyl)acetamide

HN/\/OH
N\ AN (o]
N\
S/N‘N/ N N
10 NC H H

[00270] A mixture of 11A (50 mg, 0.14 mmol), N-(5-amino-2-
methylphenyl)acetamide (45.9 mg, 0.28 mmol), Pd,(dba); (12.80 mg, 0.014 mmol),
Xantphos (17.79 mg, 0.031 mmol), copper (I) iodide (13.31 mg, 0.070 mmol) and
cesium carbonate (182 mg, 0.56 mmol) in DMA (1.0 mL) was purged with nitrogen,
15  cooled to room temperature and then reaction mixture was stirred at 125 °C in a sealed
vial for 2 hours, and then diluted with ethyl acetate. The reaction mixture was washed
with 20% NH4OH, dried over Na;SQ,, filtered and concentrated under reduced
pressure. The resulting solid was triturated with ether and isolated by filtration. The
solid obtained was suspended in DCM (2 mL), and treated with triethylsilane (0.1 mL,
20 0.63 mmol) and TFA (0.1 mL, 1.3 mmol), and stirred for 20 min. at room temperature,
The reaction mixture was concentrated and purified by reverse phase HPLC,
lyophilized with 1.0 N HCl to yield Example 11 (15.0 mg, 26,7% yield). HPLC: Rt =
11.424 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
H3PO,, 15 min. Gradient, monitored at 220 nm). MS (ES): m/z = 366.0 [M+H]". 'H
25 NMR (400 MHz, DMSO-d¢) 6 ppm 9.24 (1 H, 5),9.15 (1 H, s), 8.13 (1 H, 5), 7.62 (2
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8- (Cycl opr opyl am no) - 643- (1H pyrazol -5-yl ) phenyl) am no)i m dazo[ 1, 2- b]
pyri dazi ne-3-carbonitrile 357.2 3.286 a 50 A HN N....I* OCF3 NH2 H N
6-((3-Anino 4 (trifluoromethoxy)phenyl) am no)-8- (cycl opropyl am no)

i m dazo N] yridazine-3 - carbonitril e 390.1 3.973 a 51 HNA Me

i s- NNNH2 H W 2440 5426?93- Anmi no- 4- net hyl phenyl ) anmi no) - 8-  PCT/US2009/059968

(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi ne-3- carbonitrile 320.2 2.988 a
52

H,s), 7.26 - 7.37 (1 H, m), 7.12 (1 H, d, J = 8.03 Hz), 5.99 (1 H, 5), 492 (1 H, t, J =
5.40 Hz), 3.65(2H, q,J =5.77 Hz),3.22-3.42(2H, m), 2.15(3 H, 5),2.01 - 2.13
(3 H, m).

5 EXAMPLE 12
8-((1-(2-Hydroxyethyl)-1H-pyrazol-3-yl)amino)-6-((3-methoxy-5-(5-methyl-1H-
tetrazol-1-yl)phenyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile
OH

N-N
l
HN OMe

7\/N\N/
i ;
N

10 12A: Preparation of 8-((1-(2-((tert-butyl(dimethyl)silyl)oxy)ethyl)-1 H-pyrazol-3-

\

z-Z
z.

=

yl)amino)-6-chloroimidazo[ 1,2-b]pyridazine-3-carbonitrile

/Ef?N\Jf\OTBS
HN N
N

)
N\
<7’N‘N/ cl

NC
12A
[00271] 12A was prepared from a mixture of 1F and 1-(2-(tert-
15  butyldimethylsilyloxy)ethyl)-1H-pyrazol-3-amine following the procedure employed
in the preparation of 4A. HPLC: Rt =4.26 min. (Waters Sunfire C18 column (4.6 x
50 mm). 10-90% aqueous methanol containing 0.1% TFA 4 min. gradient, flow rate

=4 mL/min., detection at 254 nm). MS (ES): m/z =418.2 [M+HT".

20  Example 12: Preparation of 8-((1-(2-hydroxyethyl)-1H-pyrazol-3-yl)amino)-6-((3-
methoxy-5-(5-methyl-1H-tetrazol-1-yl)phenyl)amino)imidazo[ 1,2-b]pyridazine-3-

carbonitrile
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HNA 6..61 ocF3 N.. O,N N 8-(Cycl opropyl am no)-6-((3-

(4H 1, 2,4-triazol -4-y1)-4- (trifluoronethoxy)phenyl) am no)im dazo[ 1, 2-Db]

pyri dazi ne-3-carbonitrile 442.1 3.915 a 53 N....,.om 0 N. 00Oo NNNMe HH M

N (5- ((3 no- 8- ((2- met h oxyet hyl)am no) |n1dazo[1 2- 14yri dazi n- 6-

yl ) ani no) - (H@PWV‘%ﬁenyl) acetam de 380 12.43 b N (5- F€§%§§ﬂ%%9%@((2-(4-

nmor phol i nyl ) et hyl ) am no) i m dazo[ 1, 2-b] pyri dazi n- 6-

yDam no) - 2- et hyl phenyl ) acetam de N (5-((3-Cyano-8-((2-

hydr oxy- 2- met hyl propyl ) am no)i m dazo[ 1, 2-b] pyridazi n-6-yl)am no) - 2-

met hyl phenyl ) acet am de 8- ( Cycl opropyl a I"no)-6- ((3, 4-di net hoxyphenyl )

am no)i m dazo[ 1, 2-b] pyridazine-3-carborytrile 6-((5-Cyano-1, 3-thiazol -2-

yl)am no)-8- (cycl opropyl am no) inida%ohl,Z-b]pyridazine-3- carbonitrilc
I

V
HN OMe

[00272] A suspension of 12A (39 mg, 0.093 mmol), 3-methoxy-5-(5-methyl-1H-
tetrazol-1-yl)aniline (28.7 mg, 0.14 mmol), and di-tert-butyl(1-methyl-2,2-
diphenylcyclopropyl) phosphine (6.58 mg, 0.019 mmol) in toluene (0.75 mL) was
5  purged with nitrogen. Allylpalladium (II) chloride dimer (3.41 mg, 9.3 umol) and
sodium ferz-butoxide (10.76 mg, 0.11 mmol) were added, and the reaction mixture
was purged with nitrogen and heated at 100 °C. After 15 minutes, the reaction
mixture was concentrated, suspended in water (50 mL), extracted with 10%
isopropanol/ dichloromethane (3 x 25 mL), dried over Na,SO,, and concentrated. The
10 crude was purified with silica gel chromatography (stepwise gradient, 20 to 50%
ethyl acetate/hexanes to neat ethyl acetate). The fractions were concentrated,
dissolved in dichloromethane (2 mL) and treated with TFA (2 mL). After 3 hours, the
reaction mixture was concentrated, purified using reverse phase HPLC, and
lyophilized with 1.0 N HCI to isolate Example 12, (2.1 mg, 3.84 % yield) as a tan
15  solid. HPLC: Rt = 1.65 min. (PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm,
10-90% aqueous methanol containing 0.1% TFA, 2 min. gradient, flow rate = 5
' mL/min., detection at 254 nm). MS (ES): m/z = 473.06 [M+H]". '"H NMR (500
MHz, methanol-d:) 8 ppm 8.03 (1 H, s), 7.86 (1 H, s), 7.61 (1 H, d,/J=1.83 Hz),7.51
(1 H,s),7.47 (1 H,5s), 6.68 - 6.89 (1 H, m), 6.13 (1 H,d, /J=229Hz),423 (2H,t,J
20 =5.27Hz),3.97(2H,t,J=5.27Hz),3.94(3H,s),2.69 (3 H,s).

EXAMPLE 13

8-(Ethylamino)-6-((3-(1H-1,2,4-triazol-1-y1)-5-

(trifluoromethyl)phenyl)amino)imidazo[ 1,2-b]pyridazine-3-carbonitrile
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8- (Cycl opr opyl am no) - 6- ((4- nethyl-2-oxo0-1, 2-di hydro- 7-
qui nol i nyl )am no)i m dazo[ 1, 2-14yridazine-3-carbonitrile Exanple Structure

Nane [ M+H] + HPLC No. Ret enti on Ti me (mn.)* N (5- ((3- Cyano- 8-
(cycl opropyl am no)i mi dazo [ 1, 2- 14yri dazi n-6- yDam no) - 2-fl uor ophenyl
acet am de WO 2010/042699 PCT/US2009/059968
Me
HNJ\ CF,

yoel

\

>/N\N/ N N’N\>

r{JI H \=y

13A: Preparation of 6-chloro-8-(ethyl(4-methoxybenzyl)amino)imidazo[1,2-

b]pyridazine-3-carbonitrile

13A
[00273] 13A was prepared from N-(4-methoxybenzyl)ethanamine and a mixture of
IF following the procedure employed in the preparation of 4A. HPLC: Rt = 1.88min.
(PHENOMENEX®: Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol
10 containing 0.1% TFA 2 min. gradient, flow rate = 5 mL/min., detection at 254 nm).

MS (ES): m/z = 341.9 [M+H]".
Example 13: Preparation of 8-(ethylamino)-6-((3-(1H-1,2,4-triazol-1-yl)-5-

(trifluoromethyl)phenyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile
Me

HNJ CF,
T
N\
>/N‘N/ N N’N\>
r/‘/ H \QN

- [00274] A mixture of 13A (100 mg, 0.29 mmol), Intermediate 1 (100 mg, 0.44

15

mmol), Pd»>(dba); (26.8 mg, 0.029 mmol), cesium carbonate (381 mg, 1.17 mmol),
copper (I) iodide (27.9 mg, 0.15 mmol), and Xantphos (33.9 mg, 0.059 mmol) in
DMA (2 mL) was purged with nitrogen and heated at 125 °C for 1 hour. The reaction

20  mixture was filtered through a pad of silica gel and washed with 30% methanol /
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6- ((3- Am nophenyl ) am no) - 8- (cycl opropyl am no) i m dazo[ 1, 2-b] pyri dazi ne- 3-
carbonitrile N (3-((3-Cyano-8- (cyclopropylam no)im dazo

[ 1, 2-b] pyri dazi n- 6- y1) am' no) - 4-f 1 uor ophenyl ) acet am' de

8- (Cycl opr am no -6-((2- nethyl-1H benzi m dazol -

yDam no) i m d%/&” pyri dazi ne-3-carbonitrile NEt hFETUS200V%9%F ano- 8-
(cycl opropyl am no)| m dazo [ 1, 2- b] pyri dazi n- 6- yDam no) phenyl ) carbamat e
Exanple No. Structure Nane [MtH HP LC Retention Tinme (mn.)* 64 HNA -..,am

NN ."Ir HM N . L
chloroform. The filtrate was concentrated and dissolved in dichloroethane (4 mL),

and treated with triethylsilane (0.3 mL) and TFA (1 mL). After 30 min., the reaction
mixture waé concentrated to dryness, dissolved in DMSO (1 mL) and methanol (1
mL), purified using reverse phase HPLC, and lyophilized with 1.0 N HCI to isolate
5 Example 13, as a tan solid (20 mg, 15.2% yield). HPLC: Rt = 1.9 min.

(PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous methanol
containing 0.1% TFA, 2 hlin. gradient, flow rate = 5 mL/min., detection at 254 nm).
MS (ES): m/z =414.98 [M+H]". '"H NMR (500 MHz, DMSO-ds) & ppm 9.26 (1 H,
s), 871 (1H,s),7.41 -7.87 (4 H, m), 7.14 (1 H, s), 5.27 (1 H, 5), 2.87 - 3.50 (2 H, m),

10 257-279(1H,m),0.58 3H,t,J=7.10Hz).

EXAMPLE 14
8-Amino-6-((3-chloro-5-cyanophenyl)amino)imidazo[ 1,2-b]pyridazine-3-carbonitrile

NH, cl
N\ P

>’N‘N N CN
i H

N

14A: Preparation of 8-(bis(4-methoxybenzyl)amino)-6-chloroimidazo[1,2-

15

b]pyridazine-3-carbonitrile
’ OMe

14A
20 [00275] 14A was prepared from a mixture of 1F and N-(4-methoxybenzyl)-1-(4-
methoxyphenyl)methanamine following the procedure employed in the preparation of

4A. HPLC: Rt = 1.13min. (BEH C18 2.1x 50mm, 1.7u, 0 to 100 B in 1 min. with 0.5
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6((l-Acetyl-2, 3-di hydro- 1Hindol-6-yl)am no)-8- (cyclopropylam no)im dazo
[ 1, 2- b] pyri dazi ne- 3-
N.NN 1'6 NH H MO N N (3-((3-Cyano-8-(2- pyridinylamno)imdazo[1, 2-

b i dazi n- 6-
NN e

phenyl) - 2-

Danm no)

carbonitrile 374.1 3.931 a 65 -,------- I HNN

phenyl ) acetam de 385.0 3.761 a 66 HNA Me NNN HH || Me

DS cycl opr opyl ami no)i mi dazo [ 1, 2- 13] RAEFE9PNRI98E8) Dari no)

nmet hyl propanam de 376.1 3.863 a 67

10

15

20

25

min. hold time, flow rate = 1 mL/min., detection at 254 nm, Solvent A: 100% water /

0.1% TFA; Solvent B: 100% ACNI1/0.1 % TFA). MS (ES): m/z=434.2 [M+H]'.

Example 14: Preparation of 8-amino-6-((3-chloro-5-

cyanophenyl)amino)imidazo[ 1,2-b]pyridazine-3-carbonitrile

NH, cl
vp P
N\ P
>/N‘N N CN

Il H

. .

- [00276] A mixture of 14A (100 mg, 0.23 mmol), cesium carbonate (225 mg, 0.69

mmol), copper(l) iodide (21.95 mg, 0.12 mmol), 3-amino-5-chlorobenzonitrile (38.7
mg, 0.25 mmol), Pd>(dba); (21.10 mg, 0.023 mmol) and Xantphos (29.3 mg, 0.051
mmol) in DMA (2 mL) was purged with nitrogen and heated at 125 °C. After 13
hours, the reaction mixture was diluted with DCM, filtered through a silica gel plug
(20g) and washed with 10% MeOH in DCM. The filtrate was concentrated,
triturated with water, and the solid was collected via filtration. The solid was dried
under reduced pressure, dissolved in DCM (2 mL), and treated with triethylsilane
(0.64 mL) and TFA (1.3 mL). After 1 hour, the reaction mixture was concentrated,
re-dissolved in MeOH/DMSO and purified by HPLC (PHENOMENEX® Luna Axia
5 micron 30 x 100mm) 30% B (Solvent B = 90% MeOH - 10% H,0 - 0.1% TFA) to
100% B in A (Solvent A = 10% MeOH - 90% H,0 - 0.1% TFA) in 15 min.) to isolate
Example 14 (9 mg, 0.029 mmol, 12.61 % yield) as a light brown solid. HPLC: Rt =
0.88 min. (PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 10-90% aqueous
methanol containing 0.1% TFA 2 min. gradient, flow rate = 5 mL/min., detection at
254 nm). MS (ES): m/z = 310.0 [M+H]". '"H NMR (400 MHz, DMSO-de) 8 ppm
9.71 (1 H,s),8.19 (1 H,s), 8.14 (1 H, t,J =2.01 Hz), 7.97 - 8.07 (1 H, m), 7.46 -
7.57 (1 H, m), 7.28 (2 H, br. s.), 6.04 (1 H, s).

EXAMPLE 15

6-((3-Cyano-5-(trifluoromethyl)phenyl)amino)-8-((2-

methoxyethyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile
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HNA N,

/0111 NN HHti N N (3 -((3-Cyano-8- (cycl opropylam no)i m dazo
[1, 2- 14yri dazi n- 6- yDam no) phenyl ) propanam de 362.1 3.769 a 68 HNA -

NNNOVe HH N Met hyl (5-((3-cyano-8- (cycl opropyl am no)i m dazo

[ 1, 2- b] pyridazi n-6- yl)am no)-2-fluorophenyl) carbamate 382.0 3.841 a
Exampl e NoWORMUHE{WP e Nane [MH1-1]1

PCT/US2009/059968

15A: Preparation of 6-chloro-8-((4-methoxybenzyl)(2-
methoxyethyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile
— MeO

Nﬁ)j OMe
$\/N‘N/ cl
5 NC
15A
[00277] 15A was prepared from 2-methoxy-N-(4-methoxybenzyl)ethanamine and
1F following the procedure employed in the preparation of 1G. HPLC: Rt = 3.20 min.
(CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous methanol over
10 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220 nm). MS (ES): m/z =
372.1 [M+H]".

Example 15: Preparation of 6-((3-cyano-5-(trifluoromethyl)phenyl)amino)-8-((2-

methoxyethyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile
MeO.

\LNH CF,
N\_N_. =
NN N
N

[00278] A solution of 3-amino-5-(trifluoromethyl)benzonitrile (0.075 g, 0.40

15

'mmol) in DMA (1 mL) was placed in a 1-dram vial with a teflon-lined septum cap,
and the solvent was purged with argon.. 15A (0.100 g, 0.269 mmol), cesium
carbonate (0.351 g, 1.076 mmol), copper (I) iodide (0.026 g, 0.134 mmol), Xantphos
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HPLC Retention Tinme (mn.)* 69 AHN --1A---- N NNNH OHL NMeO
N-(4-((3-Cyano-8- (cyclopropylam no)i mdazo [1, 2-14yri dazi n-6-371)

am no)-2-pyridinyl) acetanmde 349.1 2.965 a 70 HN A NH HO,L NWve 6 -0
N (5-((3-Cyano-8- (cyclopropylam no)im dazo [1, 2-14yridazi n-6-y1)

ami no) - 2- f INB2HBAELAYY ) et hanesul f onani de 402. 0 3. 56 a PEI/USRPOAONPLS

(0.031 g, 0.054 mmol), and Pdy(dba); (0.025 g, 0.027 mmol) were added in one
portion, and the suspension was pump/purged three times with argon. The vessel was
heated to 125 °C for 45 min. and then cooled to room temperature. The solids were
removed via filtration through CELITE® and washed with THF. The filtrate was
5  concentrated under reduced pressure and diluted with water and EtOAc. The layers

were separated, and the aqueous phase extracted with EtOAc (3 x 10 mL). The
organics were combined, washed with water and brine, dried over anhydrous sodium
sulfate, filtered and concentrated. The crude product was dissolved in DCM and
purified by flash chromatography (SiO,, hexanes to 40% EtOAc/hexanes, 12 g

10 column, 30 mL/min., 20 min. gradient, monitoring at 254 nm). The fractions were
concentrated, dissolved in DCM (1 mL) and treated with triethylsilane (0.430 mL, 2.7
mmol) and TFA (0.3 mL) at room temperature. After 20 minutes, the volatiles were
removed via a stream of nitrogen, and the residue was triturated with MeOH. The
solid was isolated via filtration, suspended in 1:1 1IN HCI/MeCN, and lyophilized

15  overnight, furnishing Example 15, (0.080 g, 0.181 mmol, 67.3 % yield) as a gray
solid. HPLC: Rt = 4.160 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous
methanol containing 0.2% H:POs, 4 min. gradient, monitored at 220 nm). MS (ES):
m/z = 402.0 [M+H]". "H NMR (400 MHz, DMSO-ds) § ppm 9.98 (1 H, s), 8.52 (1 H,
s), 825 (1 H,s),820(1 H,s),7.82 (1 H,s),7.68 (1 H,s),5.99 (1 H, s),3.54 - 3.62 (2

20 H,m), 3.40-3.52 (2 H, m), 3.30 (3 H, s).

EXAMPLE 16
6-((3-Cyano-5-(trifluoromethyl)phenyl)amino)-8-(methylamino)imidazo[ 1,2-

b]pyridazine-3-carbonitrile

Me-NH CF,
\
i :
N

25

16A: Preparation of 6-chloro-8-((4-methoxybenzyl)(methyl)amino)imidazo[1,2-

blpyridazine-3-carbonitrile
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N HN 3-((3-Cyano-8- (cyclopropyl am no)i mdazo [1, 2-Db] pyri dazi n-6-yDam no)
benzam de _ 334.1 3.496 a 72 HNA al N. ON , aup, HO M N

8- (Cycl opr opyl am no) - 6- ((4- nethyl - 2-oxo-1, 2-di hydr o- 6-

qui nol i nyDami no) i m dazo[ 1, 2-14yridazine-3-carbonitrile 372.1 4 093 a 73 H
NA H N 8- ( 8PAEBHE1Y1 am no) - 6- ((3- (2- oxo- 1- pyrrol i di nyf}/US2009/059968

phenyl ) am no)i m dazo[ 1, 2- b] pyridazi ne-3-carbonitrile 374.1 3.978 a

Me.
N/\©\
N OMe
N. =

16A
[00279] 16A was prepared from 1F and 1-(4-methoxyphenyl)-N-
methylmethanamine following the procedure employed in the preparation of 1G.
5 HPLC: Rt=3.12 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90%
aqueous methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220
nm). MS (ES): m/z=328.1 [M+H]".

Example 16: Preparation of 6-((3-cyano-5-(trifluoromethyl)phenyl)amino)-8-

10 (methylamino)imidazo[ 1,2-b]pyridazine-3-carbonitrile

NH CF,
N\_N. =

N °N X
N

[00280] A mixture of 16A (80 mg, 0.24 mmol), 3-amino-5-
(trifluoromethyl)benzonitrile (68.1 mg, 0.37 mmol), Pdy(dba)s (22.35 mg, 0.024
mmol), xantphos (28.2 mg, 0.049 mmol), copper (I) iodide (23.2 mg, 0.12 mmol) and
15  cesium carbonate (318 mg, 0.976 mmol) in DMA (0.8 mL) was purged with N; and
then heated at 120 °C for 6 hours. The reaction mixture was cooled to room
temperature and diluted with DCM (5 mL). The mixture was loaded onto a short
silica gel pad and eluted with 10% MeOH/DCM. The filtrate was concentrated and
purified by reverse phase preparative HPLC (XTERRA® C-8 20 x 100 mm, 40-90%
20  aqueous acetonitrile containing 0.1% TFA, 15 min. gradient, monitored at 254 nm).
The desired fraction was concentrated. The residue was dissolved in DCM (2 mL)
and treated with Et3SiH (200 puL) and TFA (2 mL). The reaction mixture was stirred
at room temperature for 30 min. and then concentrated. The residue was triturated
with DMF and methanol, filtered and washed with a mixed solvent of DCM and 2N
25 ammonia in MeOH. The solid was dissolved in ethyl acetate and filtered through

silica gel. The filtrate was concentrated to afford Example 16 (47 mg, 53%). HPLC:
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Exanpl e No. Structure Nane [ MtH HPLC Retention Time (mn.)* 74 4, NH,
414.Lir Nve OMe N N (3-((3-Cyano-8- (cycl opropyl am no)i m dazo

NNH

[ 1, 2- b] pyri dazi n- 6- yDam no) phenyl)-N-net hyl acetam de 362.1 3.858 a 75 HNA

0O oH
WO 2010/042699 PCT/US2009/059968

Rt =3.268 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90%

aqueous methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220

nm). MS (ES): m/z =358 [M+H] .

5 EXAMPLE 17
8-((2-(4-Morpholinyl)ethyl)amino)-6-((3-(4H-1,2,4-triazol-4-yl)-4-

(trifluoromethoxy)phenyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile

0
INQ
HN"
r‘/‘/ \:Nl

10  17A: Preparation of 6-chloro-8-((4-methoxybenzyl)(2-(4-
morpholinyl)ethyl)amino)imidazo[ 1,2-b]pyridazine-3-carbonitrile

o)

LN

17A
[00281] 17A was prepared from |F and N-(4-methoxybenzyl)-2-(4-

15 morpholinyl)ethanamine following the procedure employed in the preparation of 1G.
HPLC: Rt =2.95min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.2% H3;PO,, 4 min. gradient, monitored at 220 nm). MS (ES): m/z=
427.1 [M+H]".

20  17B: Preparation of 6-(3-(4H-1,2,4-triazol-4-yl)-4-(trifluoromethoxy)phenylamino)-
8-((4-methoxybenzyl)(2-morpholinoethyl)amino)imidazo[ 1,2-b]pyridazine-3-

carbonitrile
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O ' Nve 8-(Cycl opropyl am no)-6-((1-

(met hyl sul fony1) - 1Hi ndol 6-yl ) am no) i m dazo[ 1, 2- b]

pyri dazi ne-3-carbonitrile 408.1 3.956 a 76 HN A --. .5.,1. "NNNH H N

N (5-((3-Cyano-8- (cycl opropyl am no)im dazo [1, 2-13] pyridazin-6-y1)

am no)-2,4-&zpF%? f)henyl) acetamde 384.1 3.481 a 77 FW§20R?/?56%F\INNOVE HH
0O N Methyl (5-((3-cyano-8- (cycl opropylam no)i m dazo [1, 2-b]pyridazin-6-yl)
am no) - 2, 4-di fl uorophenyl ) carbanate 462 2.395 a 78

OMe
0
N
N X OCF,
\
/i =N
N

17B
[00282] A solution of 17A (56 mg, 0.131 mmol) in DMA (2 mL) was treated with
Intermediate 30 (64.1 mg, 0.26 mmol), Pd,(dba); (12.0 mg, 0.013 mmol), copper (I)
5 iodide (12.49 mg, 0.066 mmol), xantphos (15.2 mg, 0.026 mmol), and cesium

carbonate (214 mg, 0.66 mmol). The reaction mixture was purged with argon and
heated to 125 °C for 2 hours, and then cooled to room temperature. The reaction
mixture was filtered and concentrated. The residue was taken up in EtOAc (10 mL)
and washed with 10% LiCl solution (2 x 10 mL). The organic layer was dried

10 (NapSOy), filtered and concentrated to dryness. The crude product was dissolved in a
small amount of CH,Cl, and purified by flash chromatography (SiO,, DCM to 10%

- MeOH/DCM, 24 g column, 30 min. gradient) to afford 17B (73 mg, 88 % yield).
HPLC: Rt = 3.441 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.2% H3PO,, 4 min. gradient, monitored at 220 nm). MS (ES): m/z =

15 6352 [M+H]".

Example 17: Preparation of 8-((2-(4-morpholinyl)ethyl)amino)-6-((3-(4H-1,2,4-
triazol-4-yl1)-4-(trifluoromethoxy)phenyl)amino)imidazo[ 1,2-b]pyridazine-3-

carbonitrile

9

20
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HNA N ,ibi i ...urNOvw HH O N Methyl (3-((3-cyano-8-
(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi n-6-yl) am no)-4-fl uorophenyl)
carbanmate 382.1 3.673 a Exanpl e No. Structure Nane [ MtH HP LC Retention

Time (min.)* 79 HNA N,O CI Ho-SN O N
WO 2010/042699 PCT/US2009/059968

[00283] A suspension of 17B (73 mg, 0.12 mmol) in DCM (3 mL) was treated with
triethylsilane (0.092 mL, 0.58 mmol), followed by TFA (0.1 mL, 1.298 mmol). The
resulting solution was stirred at room temperature for 2 hours and concentrated. The
crude reaction product was dissolved in a small amount of MeOH and DMF, purified
5 by reversed phase HPLC (YMC ODS-A 5 um 30 x 250 mm, 10-90% aqueous
methanol containing 0.1% TFA, 25 mL/min., 30 min. gradient, monitored at 254 nm),
and lyophilized with 1:1 IN HCL:ACN to afford Example 17 (8 mg, 11.3 %). HPLC:
Rt =2.995 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing
0.2% H3PO4, 4 min. gradient, monitored at 220 nm). MS (ES): m/z=515.2 [M+H]".
10
[00284] The compounds listed below were prepared by the similar synthetic

procedure used for Examples 1 through 17.

TABLE 9
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
8 A o, [F(G-Aminos- 3741 | 1.57°
N \j)j /@\ (trifluoromethyl)phenyl)
>\/N~N’ N NH, gmino)—8-
,ﬂ/ (cyclopropylamino)imidazo
[1,2-b]pyridazine-3-
carbonitrile _
19 HN/A ' N 6-((3-Amino-5- 331.1 1.48 ¢
N \\Hﬁ\ /CS\ cyanophenyl)amino)-8-
>\/N~N’ N nNH, [(Cyclopropylamino)imidazo
4 [1,2-b]pyridazine-3-
carbonitrile
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6- ((4-Chloro-3-(1, 3-oxazol - 5-.."'5-8-

[1, 2- 1Apyri dazi ne- 3-

8- (Cycl opr opyl am no) - 6- ( ( 3-
phenyl )am no)i m dazo[ 1, 2-
ci NHN 691:@yHHFQ?o-S-(l,S-oxazol- 2-yl ) phenyl)am no
(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi ne- 3-

88. 1

(cycl opropyl am no)i m dazo
carbonitrile 392.1 4.368 a 80 HNA NN H /-
(2-nmethyl -1, 3-thi azol - 4-y1)

b] pyri dazi ne-3-carbonitrile 3 4 271 a

fg’gp52009/059968
carbonitrile 392.1 4.201 a

82 HNA _
Example Structure Name [M+H]'| HPLC
No. Retention
Time
(min.)*
20 A\NH I IN-(3-Cyano-5-((3-cyano-8- | 373.1 | 1.64°
:l\ SN /<5\ )oL (cyclopropylamino)imidazo
/ B N N° Me [1,2-b]pyridazin-6-yl)amino)
phenyl)acetamide
21 ANH o, IN-(3-((3-Cyano-8- 416.1 1.8
\Nﬁ /@ i (cyclopropylamino)imidazo
/>’"‘N/u N"“Me ] 2 blpyridazin-6-yl)
N amino)-5-(trifluoromethyl)
phenyl)acetamide
22 ’ANH “ IN-(3-Chloro-5-((3-cyano-8- { 382.1 1.72°¢
\N\ EN /@\ i (cyclopropylamino)imidazo
/7"‘" N“SNMe 1 bpyridazin-6-yl)amino)
phenyl)acetamide
23 ANH o Methyl (3-chloro-5-((3- 398.1 | 1.79°¢
\Nﬁ/i /@ i cyano-8-(cyclopropylamino)
No 2
2,’ Nl N °™ limidazo[1,2-b]pyridazin-6-
yl)amino)phenyl)carbamate
24 AN 6-((3-Cyanophenyl)amino)- | 316.1 1.74° -
HN
NN\ 85(cyclopropy1amino)
NN 7 N/@\\\N imidazo[1,2-b]pyridazine-3-
H
4/ carbonitrile
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NsN H //0-2/ N 8-(Cycl opropyl am no) - 6- ( ( 3-
phenyl )am no)i m dazo[ 1, 2- b] pyri dazine-3-carbonitrile 359.2 3.4 a 83 HNA ne

N11' 11P H

[ MtH f HPLC Retention

(1, 3, 4- oxadi

N:, N ON-N N 8- (Cycl opropyl am no) - 6- (( 3-
(1-nethyl-1Htetrazol -5-yl) phenyl)am no)i m dazo[ 1, 2--

azol - 2-y1)

b] pyri dazi EO3ULE2HEYni trile 373.2 3.688 a  Exanpl e No PCEUSHIPBIINane
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min,)*
25 JYAN 6-((3-Cyano-4-fluorophenyl)| 334.1 1.81°¢
N% F amino)-8-
>\/N~N/ N/Q/\\\ (cyclopropylamino)imidazo
o " 2 bjpyridazine -
carbonitrile
26 AN 6-((3-Cyano-4- 3302 | 1.83°¢
N% Me methylphenyl)amino)-8-
3 N.? N/@ (cyclopropylamino)imidazo
& ) " [1,2-b]pyridazine-3-
carbonitrile
27 8-(Cyclopropylamino)-6-((3-| 359.1 1.93°¢
N HN\ (trifluoromethyl)phenyl)
>\/N~N/ N’©\0F3 amino)imidazo[1,2-b]
4/ i pyridazine-3-carbonitrile
28 o 8-(Cyclopropylamino)-6-((3-| 357.1 1.83°¢
Ne Ny /@\ (difluoromethoxy)phenyl)
/>/N‘N/ N OCHF; lamino)imidazo[1,2-b]
N pyridazine-3-carbonitrile
29 AN 6-((5-Cyano-2- 3302 | 1.69°
Ns. HN\ Me methylphenyl)amino)-8-
) N.\# N@\\\ (cyclopropylamino)imidazo
p/‘/ i " [1,2-b]pyridazine-3-
carbonitrile
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Time (mn.)* 8 P. HN*. \ NH//" Null0 MeN Ove N (5-((3-Cyano- 8-

(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi n-6-yl) am no) - 2-net hoxyphenyl)
acetam de 378 2.492 b 8 x z * ¢3 A< z- zzx I-- \ 1z 0 z 2

N- ( 2- Chl or 0- 5- (cycl opropyl am no) i m dazo

[1, 2- 14yri ¥E2A

;.p 3- cgno- 8-
I¥289Pani no) phenyl ) acet ami de 382 2. 643 BCEES2009/059968

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min. )*
30 (3-((3-Cyano-8- 361.2 1.7°¢
HN OMe
Ny N (cyclopropylamino)imidazo
>\’"‘~/~ " [12-bpyridazin-6-y1
p N [1,2-b]pyridazin-6-yl)
N amino)-5-methoxyphenyl)
cyanamide
31 /A 6-((4-Cyano-3- 3842 | 1.86°
HN
A /@\///N (trifluoromethyl)
>\/N~N/ N cr, [phenyl)amino)-8-
;ﬂ/ (cyclopropylamino)imidazo
[1,2-b]pyridazine-3-
icarbonitrile
32 6-((3-Cyano-2-fluorophenyl)| 334.1 1.76 ©
HN
N A amino)-8-
}Nm’ NQ\\\N (cyclopropylamino)
H
K F imidazo[1,2-b]pyridazine-3-
carbonitrile
33 AN Methyl (3-((3-cyano-8- 432.1 | 1.76°
HN CF,
NS o (cyclopropylamino)imidazo
) N\N/ NJkOMe . .
y H [1,2-b]pyridazin-6-
N
'vl)amino)-5-
(trifluoromethyl)
phenyl)carbamate

-153 -




, H

a". 61 OCF3 WO 29108426

(met hyl sul fonyl ) phenyl ) am no)i m dazo[ 1, 2- b]
2.675 b 87 HNA Hs Nril XMe 0o o N 3-((3-Cyano- 8-
[ 1, 2- b] pyri dazi n- 6-ye am no)-N- net hyl benzenesul f onam de 384 2. 405 b 88 HNA
OHJ NGs.rOA, N-(5-((3-Cyano-8-
(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi n-6-yl)

"0 Me N 8-(Cycl opropyl am no)-6-((3-
pyri dazi ne-3-carbonitrile 401
(cycl opropyl am no)i m dazo

PCT/US2009/059968

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min,)*
34 6-((3-Cyano-4- 400.1 1.97°¢
N% ocF; |(trifluoromethoxy)phenyl)
?’N‘N’ H’Q/\\\N amino)-8-
N (cyclopropylamino)
imidazo[l,2-b]pyridazine-3-
carbonitrile
35 | HN/A otte 6-((3-Cyano-5- 3462 | 1.93°
N ﬁ methoxyphenyl)amino)-8-
/>\/N~N’ N Sy (cyclopropylamino)imidazo
N/ [1,2-b]pyridazine-3-
carbonitrile
36 i /A ; 6-((3-Cyano-5-fluorophenyl)| 334.1 1.86 ¢
N \j)j amino)-8-
>\/N~N’ N Sy (cyclopropylamino)
4/ imidazo[1,2-b]pyridazine-3-
carbonitrile
37 - ome 8-(Cyclopropylamino)-6-((3-| 403.2 1.5°¢
New N me methoxy-5-(5-methyl-1H-
/>/N N" N E:\:N tetrazol-1-yl)phenyl)amino)
N imidazo[1,2-b]pyridazine-3-
carbonitrile _
38 o IN-(3-((3-Cyano-8- 3480 | 3.62°
>\N:N\ Nt ) /@\N J?\ . (cyclopro;?ylar.mno)lmda.zo
p H M [1,2-b]pyridazin-6-yl)amino)
N phenyl)acetamide
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am no)-2-(trifluoronethoxy) phenyl)acetam de 432 3.098 b
HPLC Retention Tinme (mn.)* 89 nme N AC |
1411 NH2 H// N 6-((3-Am no-4-((4-methyl-1-

Structure Nanme [ M+tH]'

am no) - 8-

Exanpl e No.

WO 2010/042699 PCT/US2009/059968
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
39 - AN Methyl (5-((3-cyano-8- 382.1 | 3.856°
N Fo cyclopropylamino)imidazo
YNy NJ@[NJ\OMe (evelop ny .
y/ H H [1,2-b]pyridazin-6-yl)
amino)-2-fluorophenyl)
carbamate
40 " A 8-(Cyclopropylamino)-6-((3-| 357.1 | 3.313°
N (1H-imidazol-4-yl)phenyl)
\N. 2
NP N > e e i
/>/ N Y amino)imidazo[1,2-b]
N pyridazine-3-carbonitrile
41 8-(Cyclopropylamino)-6-((3-| 371.1 | 3.116°
HN
NN /©\ (2-methyl-1H-imidazol-1-yl)
>\’N‘N/ N N7, [phenyl)amino)imidazo[l,2-
/ =
/ N blpyridazine-3-carbonitrile
42 AN 8-(Cyclopropylamino)-6-((3-| 357.1 | 3.186°
HN
N " /@\ (1H-imidazol-1-yl)phenyl)
N\ P
/}'N‘N N DN amino)imidazo[1,2-b]
pyridazine-3-carbonitrile
43 » AN Methyl 6-((3-cyano-8- 390.1 | 4.185°
Nar @ (cyclopropylamino)imidazo
NN 7 N e
2/ NN o}om [1,2-b]pyridazin-6-yl)
amino)-1-
indolinecarboxylate
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(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi ne-3- carbonitrile 432.1 2.008Th
90 HNA ocF3 NH IiH\ Nu p Me Met hyl
(cycl opropyl am no)i mi dazo [ 1, 2-b] pyri dazi n-6-y1l)

am no)-2-(trifluoronethoxy) phenyl)carbamate 448 3.298 b 91 9 Ag
H OCF3 N MYRyNUOE6% 3- cyano- 8- (cycl opropyl ami no) i mi dd£d/US2009/059968 -

(5-((3-cyano- 8-

1, NHHNOWe

[ 1, 2-b] pyri dazi n-6-y1) amino)-4-(trifluoromethoxy) phenyl)carbamate 448

3.136 b 92 HNA---N'" Me (
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
44 HN/A 3-((3-Cyano-8- 3352 | 3.816°
Nﬁ)ﬁ\ (cyclopropylamino)imidazo
>\’N‘N/ NO\,(OH [1,2-b]pyridazin-6-yl)amino)
Vi H o
N benzoic acid
45 HN,A " Methyl 6-((3-cyano-8- 418.1 | 441°
§j~)j\ m"‘e (cyclopropylamino)imidazo
i NN Jowe [[1:2-blpyridazin-6-y)
amino)-3,3-dimethyl-1-
_ indolinecarboxylate
46 - 8-(Cyclopropylamino)-6-((4-| 376.1 | 3.715°
Nee HN\ F fluoro-3-(4H-1,2,4-triazol-4-
/>/N i ”’@N\;\;N yD)phenyl)amino)imidazo
N [1,2-b]pyridazine-3-
carbonitrile
47 AN 6-((2-Chloro-5-cyanophenyl)] 350.1 | 3.996°
NQ%\CI amino)-8-
>\/N~N/ Njg\\\ (cyclopropylamino)
i i " hmidazo[1 2 blpyridazine-3-
carbonitrile
48 /ZX 8-(Cyclopropylamino)-6-((3-| 372.1 | 3.341°
N HN\ (4-methyl-4H-1,2,4-triazol-
//\ N-n? H/Q\,S/j//" 3-yl)phenyl)amino)
Me imidazo[ 1,2-b]pyridazine-3-
carbonitrile
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a& --1 *NNH \

---N,

-gl, N Ho=(

NOME Met hyl

(5-((3-cyano- 8-

(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi n-6-yl)

Structure Nane

WO 2010/0426

am no) - 2- (4- net hyl - 1pi perazi nyl ) phenyl ) carbanmate 462 2.395 b Exanpl e
MtH] + HPLC No. Ret enti on Ti me PCT/US2009/059968
Example Structure Name [M+H] | HPLC
No. Retention
Time
(min, )*
49 8-(Cyclopropylamino)-6-((3-| 357.2 | 3.286°
N HN\ (1H-pyrazol-5-yl)phenyl)
>\/N‘N/ N =\ [amino)imidazo[1,2-b]
4/ " - pyridazine-3-carbonitrile
50 AN 6-((3-Amino-4- 390.1 | 3.973°
Ne HN\ ocF, [(trifluoromethoxy)phenyl)
>\/N‘N/ N/<j[m|2 amino)-8-
PIJ/ | " (cyclopropylamino)
imidazo[1,2-b]pyridazine-3-
carbonitrile
51 /A 6-((3-Amino-4- 320.2 | 2.988°
N%\ me [methylphenyl)amino)-8-
>\/N~N/ N/©[NH2 (cyclopropylamino)imidazo
lr H [1,2-b]pyridazine-3-
carbonitrile
52 o~ A 8-(Cyclopropylamino)-6-((3-| 442.1 | 3.915°
N OCF;  (4H-1,2,4-triazol-4-yl)-4-
}mu’@ NL:\\'N (trifluoromethoxy)phenyl)
'/‘/ N amino)imidazo[l,Z-b]
pyridazine-3-carbonitrile
53 HyS-OMe . IN-(5-((3-Cyano-8-((2- 380 12.43°
gﬁj\uﬁuim methoxyethyl)amino)
U H H imidazo[ 1,2-b]pyridazin-6-
yl)amino)-2-methylphenyl)
acctamide
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S

nyl

(m
[1
(c
ph
[1

) acet am de

) N (3-((3-Cyano- 8-
,2-b]pyr|da2|n 6-yl) am no) -
ycl opropyl am no)i m dazo [ 1, 2-b] pyridazi n-6-yl) am no)-2-(trifluoronethyl)
e (cycl opropyl am no)i m dazo

, 2- b] pyr iVQ2918089891) anmi no)-2-(trifluoromet hyl) phenyBOTAERWAREIES
N- (5-((3-Cyano-8-((2- nethoxyethyl)am no)

Met

hyl

(543- cyano- 8-

yl ) am no) - 2- net hyl phenyl ) acet am de

met hoxy-5- (5-nethyl-

I m dazo[ 1, 2-b]
HPLC Ret enti on

H etrazo

-1-vyl)

(cyclopropylanino)inidazo
4- met hyl phenyl ) acet am de

8- (Cycl opr opyl am no) - 6- ( ( 3-

henvl) ani no)

N- (5-((3-Cyano- 8-

i mi dazo[ 1, 2- b] pyri dazi n- 6-

ame [ MrH

2-b]pyridazine-3-carbonitrile

pErarmielefi ne- 3Stneardboni tfile  Beawpl e No. |[Bt-Hii¢t BPlC N
Ti 1\ Retention
Time
(min.)*
54 (o IN-(5-((3-Cyano-8-((2-(4- 4351 | 9.673¢
' HN/\/N\)
NN Mo, imorpholinyl)ethyl)amino)
/?’" NZ H/GEHJLM, imidazo[1,2-b]pyridazin-6-
y)amino)-2-methylphenyl)
acetamide
55 o N-(5-((3-Cyano-8-((2- 394.1 | 3.263°
\N\N S Me M})\ | hydroxy-2-methylpropyl)
/>( NN N ™ |amino)imidazo[1,2-b]
N
pyridazin-6-yl)amino)-2-
methylphenyl)acetamide
56 ANH 8-(Cyclopropylamino)-6- 3512 | 1.69°
Ne\ O-pe |((3,4-dimethoxyphenyl)
YNy N’©:O\ amino)imidazo[1,2-b]
y H Me
N pyridazine-3-carbonitrile
57 ANH 6-((5-Cyano-1,3-thiazol-2- 323.1 1.67°¢
N \W)ﬁ\ NN yl)amino)-8-
>\’N‘N/ HJI\S =N |(cyclopropylamino)
A/ imidazo[1,2-b]pyridazine-3-
carbonitrile
58 - AN o 8-(Cyclopropylamino)-6-((4-| 372.0 | 3.961°
Nﬁ SN methyl-2-0x0-1,2-dihydro-7-
/>/N\"/ N N on quinolinyl)amino)imidazo[1,
N
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(min.)* 103 A HN,."
-1-y1)-5-
pyri dazi ne-3-carbonitrile 425.12 2.045 "'
8-(Cyc|oprﬁ8¥lan1n

(1H pyrazo

(trifluoro
426.11 1.958 '

8- (Cycl opropyl am no) - 6- (( 3-

yI)phenyI)an1n

0)-6-((3-

Sof 3 NN N\4'1..P

I H-

(1H1,2,4-triazol - 1)-

nyl) anino)im dazo[ 1, 2- 13] pyrldazFﬁ§“§”@ﬂ¢88ﬁltrlIe
105 HNA \ N, NN 011 HHN. .
(3-ethyl-1H1,2,4-triazo

/(NN N---Me

N 8- (Cycl opropyl am no) - 6- (( 3-
(trifluoronethyl)phenyl) anino)inidazo[1,2-13]
104 H N ACF3 H(-N N

azine-3-_carbhani trl I e 336 10
xample Structure Name [M+H]"| HPLC
No. Retention

Time
(min.)*
59 /A IN-(5-((3-Cyano-8- 366.0 | 3.595°
HN

N\j)j F (cyclopropylamino)imidazo

NN 2 N/@NH [1,2-b]pyridazin-6-

Il oA -

N Me” 0 [yl)amino)-2-fluorophenyl

acetamide

60 AN 6-((3-Aminophenyl)amino)- | 306.1 | 2.82°
HN _
Ne N\ 8-(cyclopropylamino)
>\/N~N’ H/@\NHZ imidazo[1,2-b]pyridazine-3-
,/‘/ carbonitrile
61 AN IN-(3-((3-Cyano-8- 366.0 | 3.483°
HN
N, F (cyclopropylamino)imidazo
YNy 2 N:Q\NH [1,2-b]pyridazin-6-y1)
i SEEPN ~
Me” o lamino)-4-fluorophenyl)
acetamide
62 " AN 8-(Cyclopropylamino)-6-((2-| 345.0 | 3.131°
N N methyl-1H-benzimidazol-5-
\ N‘N/ N/©:N>_Me l R . d 12 b
p N H iyD)amino)imidazo[1,2-b]
N pyridazine-3-carbonitrile
63 " Methyl (3-((3-cyano-8- 364.1 | 3.783°
N o (cyclopropylamino)imidazo
>\/N~N’ NO\NJ\OM@ . . .
b H H [1,2-b]pyridazin-6-yl)amino)
phenyl)carbamate
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3.370 a 106 HNA ,.40e Wwo N 8- (Cycl opropyl am no) - 6- ((4-

nmet hyl-3-(4H 1, 2, 4-tri azol 4-yDpher| y0OaML110) i m dazo[ 1, 2- b] pyri dazi ne- 3-
carbonitrile 372.10 3.606 a 107 HN A H // |/ N 8-(Cycl opropyl am no)-6- ((3-
(1, 3-thiazol -2-yl)phenyl) am no)im dazo [1, 2-13] pyridazine-3-carbonitrile
374. 10 4. 21‘6’0a'3010/0&&?ml e No. Structure Name [ MrH] + HPLQCT/US2009/059968

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min,)*
64 A 6-((1-Acetyl-2,3-dihydro- 374.1 | 3.931°
N%\ 1H-indol-6-yl)amino)-8-
>\VN~N’ N/©\/N> (cyclopropylamino)imidazo
,G’ " ueNo [1,2-b]pyridazine-3-
lcarbonitrile
65 3 IN-(3-((3-Cyano-8-(2- 385.0 | 3.761°

pyridinylamino)imidazo[1,2-

N
\ N7 /©\NH blpyridazin-6-yl)amino)
A, [phenylacetamide

66 | A N-(3-((3-Cyano-8- 376.1 | 3.863°

§:"~N\’ ) /@\N f'\r " (cyclopropylamino)imidazo
i
N

H H 4 [[1,2-b]pyridazin-6-yl)amino)

phenyl)-2-
methylpropanamide
67 HNA IN-(3-((3-Cyano-8- 362.1 | 3.769°
S o cyclopropylamino)imidazo
}mnﬁl&m (evclopropylaminojimida
i H H [1,2-b]pyridazin-6-yl)amino)
phenyl)propanamide
68 - A Methyl (5-((3-cyano-8- 382.0 | 3.841°
N ™ Fo cyclopropylamino)imidazo -
\mNQNJLOMe (y p py )
i H H [1,2-b]pyridazin-6-

iyl)amino)-2-fluorophenyl)

carbamate
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Retention Tinme (mn.)* 108 HNA NOO1 Ho |i Ni
-4-yl)phenyl) am no)i m dazo[ 1, 2- b]
358.10 4.115 a 109 10Me HNOVe M2 N N HNN N-,

(1, 3-oxazo

am no) -

8- ((2- Met hox 52
6- (( 3- net h&@z % et hyI 1Htetrazol - 1-yl ) phenyl ) ani n8FTSHAYEPI82. p]
3-carbonitrile 421.20 1.675 ¢ 110 HNA

pyri dazi ne-3

--4 N

N 8-(Cyclopropylanino)-6-((3-
pyri dazi ne-3-carbonitrile

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
69 AN IN-(4-((3-Cyano-8- 349.1 | 2.965°
N% AN (cyclopropylamino)imidazo
}"m/ A [[1,2-bpyridazin-6-y1)
4/ i Me’go amino)-2-pyridinyl)
acctamide
70 AN IN-(5-((3-Cyano-8- 402.0 | 3.56°
Ns HN\ F (cyclopropylamino)imidazo
>\/N~N/ N/G[NH [1,2-blpyridazin-6-yl)
i " Me/o”é ~0 [amino)-2-fluorophenyl)
' methanesulfonamide
71 HN/A 3-((3-Cyano-8- 334.1 | 3.496°
Nap N (cyclopropylamino)imidazo
//\ N-N? EQ\Q\/NHZ [1,2-b]pyridazin-6-yl)amino)
N benzamide
72 » AN 8—(Cyclopropylamin(;)-6-((4- 372.1 | 4.093°
NS Ny imethyl-2-0x0-1,2-dihydro-6-
2\'" N N w: quinolinyl)amino)imidazo[1,
N 2-b]pyridazine-3-carbonitrile
73 AN 8-(Cyclopropylamino)-6-((3-| 374.1 | 3.978°
Ne HN\ o (2-ox0-1-pyrrolidinyl)
>\/N‘N/ H/Q\% phenyl)amino)imidazo[1,2-
4 blpyridazine-3-carbonitrile
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\ ---N.anme NN....11P-N HHmre ii N N (5-((3-Cyano- 8-

(cycl opropyl am no)i m dazo [ 1, 2-b] pyridazi n-6-yl) am no)-2-net hyl phenyl) - 2-
met hyl propanani de 390.30 3.753 a 111 Ove HNN ocF3 NN "' . % H p N -

8- ((5- Met hoxy-2-pyridinyl) amno)-6-((3-(4H1,2,4- triazol-4-yl)-4-
(trifluorof®RUMNIZENenyl ) ami no)i ni dazo[ 1, 2-b] pyri daziPGEUS2Q98BSni tril e

509.10 4.160 a 112 ¢ zs z it 00 * ZX z-cC Z
Example “Structure Name [M+H] | HPLC
No. Retention
Time
(min.)*
74 NHA IN-(3-((3-Cyano-8- 362.1 | 3.858°
N\N t @ JOL (cyclopropylamino)imidazo
/>/ N" “NH :"ne Me 1[1,2-bJpyridazin-6-yl)amino)
" phenyl)-N-methylacetamide
75 - 8-(Cyclopropylamino)-6-((1-| 408.1 | 3.956°
N ,@j\> (methylsulfonyl)—l.H-indol-
Y- N N‘s ,o [6-yhamino)imidazo[1,2-b]
{ e pyridazine-3-carbonitrile
76 /A IN-(5-((3-Cyano-8- 384.1 | 3.481°
Na HN\ F F (cyclopropylamino)imidazo
>/N~N’ Nj;/j[NH [1,2-b]pyridazin-6-yl)
4/ § Me/go amino)-2,4-difluorophenyl)
acctamide
77 - A Methyl (5-((3-cyano-8- 462 | 2.395° |
Ne Y, F Fo cyclopropylamino)imidazo
}"‘“’ HI/IH%“" E1y2-b]i)y:zazin—6-)yl)
d ’
amino)-2,4-difluorophenyl)
carbamate
78 - A Methyl (3-((3-cyano-8- 382.1 | 3.673°
>\“:\©\: ) j\om (cyclopropylamino)imidazo
il H H [1,2-b]pyridazin-6-yl)
amino)-4-fluorophenyl)
carbamate
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6- (( 3- Met hoxy- 5- ( 5- net hyl -
pyridinyl)am no)i mdazo [1, 2-b] pyri dazi ne- 3-
Structure Nanme [ MtH HPLC Retention Tine (mn.)* 113 HNMe Meo \

i m dazo
9968

Exanple No.

1Htetrazol

-1-yl ) phenyl) am no)-8-((5-net hoxy-2-
carbonitrile 470.06 1.918 ¢

11, 2 5] pyr VURDHIE9 1) At o) - 2- met hyl phenyi ) acet ant dECSUBE
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
79 » AN 6-((4-Chloro-3-(1,3-0xazol- | 392.1 | 4.368°
Nﬁ)ﬁ\ a 5-y1)phenyl)amino)-8-
/?’"‘N/ H%" (cyclopropylamino)imidazo
N [1,2-b]pyridazine-3-
carbonitrile
80 - A 8-(Cyclopropylamino)-6-((3-| 388.1 | 4.271°
Nﬁ (2-methyl-1,3-thiazol-4-y1)
/?’N‘N/ H%S phenyl)amino)imidazo[1,2-
N Me |b]pyridazine-3-carbonitrile
81 - A 6-((4-Chloro-3-(1,3-oxazol- | 392.1 | 4.201°
Nﬁ)j cl 2-yl)phenyl)amino)-8-
YNy HQ(:’} (cyclopropylamino)imidazo
Pli/ ° [1,2-b]pyridazine-3-
carbonitrile
82 - AN 8-(Cyclopropylamino)-6-((3-| 359.2 34°
Nao (1,3,4-oxadiazol-2-yl)
//\ N-N? E/O\\::‘//‘N phenyl)amino)imidazo[1,2-
b]pyridazine-3-carbonitrile
83 » AN 8-(Cyclopropylamino)-6-((3-{ 373.2 | 3.688°
N me |(1-methyl-1H-tetrazol-5-yl)
/?’N‘N/ H/Q\M/\i" phenyl)amino)imidazo[1,2-
blpyridazine-3-carbonitrile
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met hoxy- 5- (‘ﬁ

-4-yl) phenypam no) -
[1,2-1)]
8- (Cycl opr

8- (Oycl opr opyl ani no) - 6- ((4- 443.00 (4-norphol inyl)-3

114 Ove HNN C, HNN ----14 N 6-((4-Fluoro-3-(4H1, 2,4-443.04
' 8- ((5-nmet hoxy-2-pyridinyl) am no)im dazo

pyridazine 3- carbonitrile 1.755 " 115 HNAome \N--\ H N
am no (3- 388.10
2‘?90/242& o% r| azol 4-yl ) phenyl ) ani no) i m dazo[ B2BPHPIAEzi ne- 3-
carbonitrile 3.815 a 116 z ,z < 8 \-z z-- .<i ¢ 91 izx zz ---z

-(4H 1,2,4-triazol -

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
84 J> N-(5-((3-Cyano-8- 378 | 2.492°
HN (cyclopropylamino)imidazo
>\le/§\ [1,2-b]pyridazin-6-yl)
N" NH amino)-2-methoxyphenyl)
rﬂl o acctamide
Me/u\ir:ll
OMe
85 IN-(2-Chloro-5-((3-cyano-8- | 382 2.643°
HN (cyclopropylamino)imidazo
>\N:N t [1,2-b]pyridazin-6-yl)amino)
"N” UNH phenyl)acetamide
Voo |
Me)l\ H
Cl
86 8-(Cyclopropylamino)-6-((3-| 401 2.675°
N% (methylsulfonyl)phenyl)
>\/N~N’ ,(@\é/\? amino)imidazo[1,2-b]
4/ " ue© pyridazine-3-carbonitrile
87 A 3-((3-Cyano-8- 384 | 2.405°
§:N Nt ) Q\S,H.MB (_cyclopro;?ylar.mno)lmldazo
p N & [1,2-b]pyridazin-6-yl)
" amino)-N-
methylbenzenesulfonamide
38 -(5-((3-Cyano-8- 432 3.098°
Nx HN\ ocF; |(cyclopropylamino)imidazo
>\’N‘N/ H/Q:NH [1,2-blpyridazin-6-y1)
4 ?’L""e amino)-2-(trifluoromethoxy)
phenyl)acetamide
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yephenyl ) am no)

i m dazo[ 1, 2- b] pyri dazi ne- 3-

HNNOVe SN NO f4--i si

am no) - 6- (( 3- met hoxy- 5-

Hllll

(4H 1, 2, 4-tri azol

b]pyrlda2|ne 3-carbonitrile 4.118a

Retention W

QRNYR29) 118 ¢ 0) z SSZExarrpI e Mo. Structg%[%52009/059£68
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min,)*
89 6-((3-Amino-4-((4-methyl-1-| 432.1 | 2.008°
/A [ piperazinyl)carbonyl)phenyl)
N amino)-8-
>/ Z /@ (cyclopropylamino)imidazo
[1,2-b]pyridazine-3-
carbonitrile _
90 PN Methyl (5-((3-cyano-8- 448 | 3.298°
N% OcCF; |(cyclopropylamino)imidazo
>’N‘N/ ﬂ/@NH [1,2-b]pyridazin-6-y1)
h/l/ oMe,O amino)-2-(trifluoromethoxy)
phenyl)carbamate
91 4, )?\ Methyl (3-((3-cyano-8- 448 | 3.136°
NH  HN" OMe | opropylamino)imidazo
>\Nijj\N [1,2-b]pyridazin-6-y1)
’4/ H  ocr, amino)-4-(trifluoromethoxy)
phenyl)carbamate
92 - e Methyl (5-((3-cyano-8- 462 | 2.395°
:‘\N S ,@"\) (cyclopropylamino)imidazo
,>' " 1[1,2-blpyridazin-6-yl)
" o amino)-2-(4-methyl-1-
piperazinyl)phenyl)
carbamate
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carbonitrile 3.638 a 117 Ow , |
N 8- ((5- Met hoxy-2-pyridi nyl)455. 10
-4-ye phenyl)am no)i m dazo[ 1, 2-

H + HPLC



ZI zz 0 Z-c(Z 8-((5-Methoxy-2-pyridinyl) am no)-6-((4-(4-
nor phol i nyl)-3-(4H 1, 2, 4- triazol -4-yephenypan no)
i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile 510.20 3.951 a 119 0 e_z CD 0zz

z-c(z z 8-((

2- Met hoxyet hyl ) am no) -

(4H 1, 2, 4- tWPaYBP4249 y| ) phenyl ) ami no)i mi dazo[ 1, 2-

b] pyri dazi ne-3-carbonitrile 461.20 3.445 a 120 10Me HNOWe HN' \sp4 L--ri

8- ((2- Met hoxyet hyl ) am no) -

6- ((3-net hoxy-5 -(4H 1, 2, 4-

64(4- (4- nor phol i nyl) - 3-

PCT/US2009/059968

N

triazol-4-yl)phenyl)am no) imdazo[1 2-blpyridazine-3- carbonitrile 406.10
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min,)*
93 :.;'e Methy1 (5-((3-cyano-8- 490 | 2272°
» AN [Nj (cyclopropylamino)imidazo
N\j)ﬁ\ /@E&o [1,2-blpyridazin-6-y1)
>\’N‘N/ N NH  [amino)-2-((4-methyl-1-
Il "o
N OMe piperazinyl)carbonyl)phenyl)
carbamate
94 - AN e Methyl (3-((3-cyano-8- 462 2.283°
N\ °=Ym (cyclopropylamino)imidazo
>\/" N7 Hﬁ "~ [1,2-blpyridazin-6-y1)
P/J/ (‘N amino)-4-(4-methyl-1-
Me’N‘) piperazinyl)phenyl)
carbamate
95 A Methyl (5-((3-cyano-8- 378 | 2.916°
S "o (cyclopropylamino)imidazo
N/,\ " NJ@EN&”" [1,2-b]pyridazin-6-y)
amino)-2-methylphenyl)
carbamate
96 N Methyl (3-((3-cyano-8- 378 | 2.891°
>N:"~N\’ M:DN j)\ome (cyclopropylamino)imidazo
Y H H [1,2-b]pyridazin-6-yl)
amino)-4-methylphenyl)
" lcarbamate
97 N A IN-(5-((3-Cyano-8- 398 | 2.838°
NN Mo  |(cyclopropylamino)imidazo
N,/\ e [1,2-b]pyridazin-6-yl)
amino)-2-methylphenyl)
methanesulfonamide
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3.628a 121 m..--rmme , .i O1°. ..? ) \ NN k-, -NNN
8- (Cycl opropyl am no)-6-((4- (4-methyl-I -piperazinyl)-3-
(4H 1, 2, 4-triazol -4-yl) phenyl)am no)i m dazo[ 1, 2-
b] pyri dazi ne- %—ca}‘r bonitrile 456.10 2.883 a Exanpl e %Io/.USStruct ure Nane
[ MrH HPLCWRAYEHESA Time (nin.)* 127 HNAME"Me O PCT/US2009/059968
Example © Structure Name [M+H]"| HPLC
No. Retention
Time
(min,)*
98 " A IN-(3-((3-Cyano-8- 36220 [ 2.66°¢
N Me cyclopropylamino)imidazo
}TNELNID\ im (cyclopropy )
P H [1,2-b]pyridazin-6-yl)
N
amino)-4-methylphenyl)
acetamide
99 AN IN-(5-((3-Cyano-8- 416.10 | 2.94°¢
HN
Ne N\ QCFJ (cyclopropylamino)imidazo
>\’"‘N/ N J\H [1,2-b]pyridazin-6-y1)
/
g 0" Me lamino)-2-(trifluoromethyl)
phenyl)acetamide
100 . JYAN Methy! (5-((3-cyano-8- 432,10 3.22°¢
Neo N CFa (cyclopropylamino)imidazo
\ N, 7 N/@NH S
P N b [1,2-b]pyridazin-6-yl)
o ome amino)-2-(trifluoromethyl)
phenyl)carbamate
101 oy~ OMe IN-(5-((3-Cyano-8-((2- 380.00 | 12.434
O -
methoxyethyl)amino
}N‘N/ N/@NJLMe yerys )
4 H H imidazo[ 1,2-b]pyridazin-6-
iyD)amino)-2-methylphenyl)
acetamide
102 A 8-(Cyclopropylamino)-6-((3-| 403.17 | 1.5°¢
HN OMe _
Ne /@\ me [methoxy-5-(5-methyl-1H-
>\/N‘N’ N N/£N tetrazol-1-yl)phenyl)amino)
Il N=pn
N i imidazo[1,2-b]pyridazine-3-
carbonitrile
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-j di NN-"\'s HL,p N 8-(Cycl opropyl am no) - 6- ( (4- (2-(dinethylanino)ethoxy)-
-(4H 1, 2,4-triazol -4-yl) phenyl)am no)i m dazo[ 1, 2-

b] pyri dazi ne- 3- carbonitrile 445,10 2.905 a 128 flI'' N HNACTJ Il Hrysi

8- (Cycl opr opyl am no) - (4- ((2-nethyl-4-piperidinyl) oxy)-3

-(4FL1,2,4f@5ﬂ§@@F5 yI)phenyI)anino)inidazo [ 1, 2- 14y rRCIAB2HpaLFI68

N

carbonitrile 471.10 3.040 a 129 Pee N HNAne d NO NH HI I -N
Example Structure Name [M+H] | HPLC
No. Retention
Time
(min, )*
103 » AN o, 8-(Cyclopropylamino)-6-((3-| 425.12 | 2.045°
Nﬁ /@\ (1H-pyrazol-1-y1)-5-
>\/N‘N/ N q} (trifluoromethyl)phenyl)
4/ N= amino)imidazo[1,2-b]
pyridazine-3-carbonitrile
104 " /A or. 8-(Cyclopropylamino)-6-((3-| 426.11 | 1.958 ¢
NY%L Q  |(1H-1,2,4-triazol-1-y1)-5-
>\(N\N/ N Ny ((trifluoromethyl)phenyl)
il N=/
N amino)imidazo[1,2-b]
pyridazine-3-carbonitrile
105 HNA 8-(Cyclopropylamino)-6-((3-| 386.10 | 3.370°
>\N:N,F . O\(,N. (3-ethyl-1H-1,2 4-triazol-5-
il H N iyD)phenyl)amino)imidazo
" [1,2-b]pyridazine-3-
carbonitrile
106 A 8-(Cyclopropylamino)-6-((4-| 372.10 | 3.606°
N HN\ Me imethyl-3-(4H-1,2,4-triazol-
/}’N N” ”’G[h\::" 4-yl)phenylyamino)
imidazo[1,2-b]pyridazine-3-
_ carbonitrile
107 AN 8-(Cyclopropylamino)-6-((3-| 374.10 | 4.216°
N HN\ (1,3-thiazol-2-yl)phenyl)
//\ i HJ@\NW} amino)imidazo[1,2-b]
N pyridazine-3-carbonitrile

- 168 -



[i.-_-1,4 N, 8-(Cyclopropylam no)-6-((4- ((3-(dinethylam no)propyl)

am no)-3-(4H 1, 2,4-triazol 4-yl ) phenyl )am no) i m dazo[ 1, 2-13] pyri dazi ne-3 -
carbonitrile 458.10 2.938 a 130 ire NHNACON N "NH// 7--4 N

8- (Cycl opropyl am no)-6-((3 - (4-nethyl-I-piperazinyl)-5-

(411, 2, 4- W 22 ?y1) phenyl ) ani no)i ni dazo[ 1, 2- b] pyrCdA2r {04968
-carbonitrile 456.10 2.405 b Exanpl e No. Structure Nane [ MtH HPLC
Retention Tine

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min, )*
108 o AN 8-(Cyclopropylamino)-6-((3-| 358.10 | 4.115°
N~ (1,3-oxazol-4-yl)phenyl)
/}’N‘N) N N;/ o jamino)imidazo[1,2-b]

pyridazine-3-carbonitrile

109 J/°M° 8-((2-Methoxyethyl)amino)- | 421.20 | 1.675°¢
HN” oMo 6-((3-methoxy-5-(5-methyl-
N Me
\_N. 2 1H-tetrazol-1-yl)phenyl)
L. NN
W N=N  [amino)imidazo[1,2-b]

pyridazine-3-carbonitrile
110 A IN-(5-((3-Cyano-8- 390.30 | 3.753°

NS Meg (cyclopropylamino)imidazo
ST A [omermom
P H H o we [[1,2-b]pyridazin-6-yl)

amino)-2-methylphenyl)-2-

methylpropanamide _
111 e OMe 8-((5-Methoxy-2-pyridinyl) | 509.10 4.160°
N%" ocE, amino)-6-((3-(4H-1,2,4-
| ?,N\N/ " ,@[NCN trl'flzol—4—yl)—4-
& N  |(trifluoromethoxy)phenyl)
amino)imidazo[1,2-b]
pyridazine-3-carbonitrile
112 @ OMe 6-((3-Methoxy-5-(5-methyl- | 470.06 | 1.918 °
HN" 'N" OMe 1H-tetrazol-1-yl)phenyl)
§ji{j~ ,©\N /ZI: amino)-8-((5-methoxy-2-
4/ H N=y pyridinyl)amino)imidazo

[1,2-b]pyridazine-3-

carbonitrile
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(mn.)* 131 "fie N HN. "4,141eHN HN-N IiL-N

((2-(di nmet hyl am no) et hyl)

dazine -3 -

N 8-

(Cycl opropyl am no) - 6- (( 3-

am no)-5-(4H1, 2,4-triazol 4-yl)phenyl)amno)imdazo [ 1, 2 -1) ] py ri
carbonitrile 444.10 2.440 b 132 zz\ 1z rz)z,z/ 61
8- (Cycl opr o¥PI2&WOMET2 6- ((4- ((2- (di net hyl ani no) et hyl) PCT/US2009/059968
(methyl)am no)-3-(4H 1, 2,4- triazol-4-yl)phenyl)am no) .
i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile 458.10 3.041 a 133 OH LI NHNC) N
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
113 /’l"\e IN-(5-((3-Cyano-8- 364.20 | 3.556°
S (isopropylamino)imidazo
Ne N Me isopropy
\mN/@NiM 1,2-blpyridazi
N N““me [1,2-blpyridazin-6-yl)
/]
N amino)-2-methylphenyl)
acctamide
114 N OMo 6-((4-Fluoro-3-(4H-1,2,4- | 443.04 | 1.755°
HNS , triazol-4-y1)phenyl)amino)-
T2 X a
}N\N/ ' i, [F(-methoxy-2-pyridiny)
Y \_*N' amino)imidazo[1,2-b]
pyridazine-3-carbonitrile
115 " AN on 8-(Cyclopropylamino)-6-((3-| 388.10 | 3.815°
Na X /@\ imethoxy-5-(4H-1,2,4-triazol+
\_N. 2~ .
/?ALN N NL:\\'N 4-y1l)phenyl)amino)
N
imidazo[1,2-b]pyridazine-3-
carbonitrile
116 » A o 8-(Cyclopropylamino)-6-((4-| 443.00 | 3.638
[ NPEN ,@[N\) (4-morpholinyl)-3-(4H-
\_N_ 2
}"‘ NN [1,2,4-triazol-4-
1 \ey
iyD)phenyl)amino)
imidazo[1,2-b]pyridazine-3-
carbonitrile
117 @ OMe 8-((5-Methoxy-2-pyridinyl) [ 455.10 | 4.118°
NN oMe amino)-6-((3-methoxy-5-
N
>\,N\N, " -, (4H-1,2,4-triazol-4-yl)
b ‘N phenyl)amino)imidazo[1,2-
b]pyridazine-3-carbonitrile
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.dm-.-N".

Z zZ--1]

[ [HL_

. NPI

- zz i z", ..

11111L1

-~z 8-(CQycl

: N 8- (Cycl opropyl am no) - 6- (( 3-
(4 (2 hydroxyethyl) 1- piperazinyl)-5-(4H1,2,4- triazol-
|mdazo[1 2- b] pyr|da2|ne 3- carbonitrile 486.10 2.437 b 134 z 0 /--\
| ami no) - 6- (( 3-

HYPMRYPi mi dazo

RERORY

4-y-ephenyl ) am no)

(2 (d| met h?’l"azﬂ%%“diﬁé’?hoxy) 5-(4H 1,2, 4-triazol-4- yl)p
2-b] pyridazine-3- carbonitrile 445.10 2.468 b Exanpl e No.
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min, )*
118 \/ I OMe 8-((5-Methoxy-2-pyridinyl) | 510.20 [ 3.951°
. HN\ N O amino)-6-((4-(4-
%N P NQMN morpholinyl)-3-(4H-1,2,4-
b " sy triazol-4-yl)phenyl)amino)
imidazo[1,2-b]pyridazine-3-
carbonitrile
119 /r°""° 8-((2-Methoxyethyl)amino)- | 461.20 | 3.445°
. HN\ (\0 6-((4-(4-morpholinyl)-3-
}\mu @[N A |4H-12,4-triazol-4-
4" SU bipheny
amino)imidazo[1,2-
b]pyridazine-3-carbonitrile
120 J/°M° 8-((2-Methoxyethyl)amino)- | 406.10 | 3.628 *
HN OMe 6-((3-methoxy-5-(4H-1,2,4-
>\Nj,)Nj\” ,@N ~ triazol-4-yl)phenyl)amino)
W ‘N imidazo[1,2-b]pyridazine-3-
carbonitrile
121 HNA v 8-(Cyclopropylamino)-6-((4- 456.10 | 2.883°
>\N:"N\’ ) /@[:j (4-methyl-1-piperazinyl)-3-
il H [N (4H-1,2,4-triazol-4-yl)
phenyl)amino)imidazo{1,2-
blpyridazine-3-carbonitrile
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Structure Nanme [ M+H] + HPLC Retention Time (mn.)* 135 2z 0- \_2 tiz zz zx
z-¢c(Z x z 8-(Cycl opropyl am no)-6-((4- ((2-nmethoxyethyl) (nmethyl)

am no)-3-(4H1, 2,4-triazol 4-yl ) phenyl )am no)i m dazo [ 1, 2-b] pyri dazi ne- 3-
carbonitrile 445.10 3.791 a 136 HNAOw -... N--Ni H% N

8- (Cycl opr oOpYPUMHES- 6- ((3- net hoxy-5- (1H 1, 2, 4-t ri azolPLT/US2009/059968

-yl ) phenyDam no)i m dazo [ 1, 2-b] pyri dazine-3- carbonitrile 387.98

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
122 HN,A Mesy e 8-(Cyclopropylamino)-6-((4-| 444.10 | 2.800°
S ,C[N\) ((2-(dimethylamino)ethyl)

/>( "N N\;:'" amino)-3-(4H-1,2,4-triazol-
4-yl)phenyl)amino)imidazo
[1,2-b]pyridazine-3-
carbonitrile

123 » . ome 8-(Cyclopropylamino)-6-((4-[ 431.10 | 3.561°
§:N~N\/ ) /C[:,\\ ((2—methoxy.ethyl)ammo)-3—

il H ' |[(4H-1,2,4-triazol-4-yl)
phenyl)amino)imidazo[1,2-
b]pyridazine-3-carbonitrile

124 NSO oy, 6-((3-Cyano-5- 364.01 | 1.783°¢
§:@\N - methoxyphenyl)amino)-8-

4 H “Nl(2-methoxyethyl)amino)
imidazo[1,2-b]pyridazine-3-
carbonitrile

125 fj/o""e 6-((3-Cyano-5- 413.02 | 1.983°
HN” SN oMe methoxyphenyl)amino)-8-

>\N:N‘N: N _ (-methoxy-2-pyridiny)

16 A H N lamino)imidazo[1,2-
blpyridazine-3-carbonitrile

126 o oMo 8-(Cyclopropylamino)-6-((4-| 432.00 | 3.666°*
S /@k) (2-methoxyethoxy)-3-(4H-
NN N .

2/ H - 1,2,4-triazol-4-yl)phenyl)
amino)imidazo[1,2-
b]pyridazine-3-carbonitrile
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1.803 a 137 uNA gari ocF3 N--N N 8-(Cycl opropyl am no) - 6- (( 3-
(1H1,2,4-triazol-1-y1)-4- (trifluoronethoxy)phenyl) am no)im dazo[1, 2-
b] pyri dazi ne-3-carbonitrile 441.91 1.793 a 138 'Cl., NHOW , -..ra P.1".
[ITHPi Il N 8-(0{cl obut yl am no) - 6- (( 3-

met hoxy- 5- wﬂﬂz—o V42R21 v i azol 4- yepherly0al1111110) 1M daZOPf:I/P’EZOBﬁ]/W%Pdazi ne- 3-
carbonitrile 402.1 1.76 ¢ 139 0 ZX z zz 8- (Cycl opropyl am no) - 6- ((4-

((2-(1-pyrrolidinyl)ethyl)
2

am no) - 3- (4H 1 2rdtid ' -dazo [ 1.2-bloyridazine- 3-
carbonitrile 4fprepplep g51 Siucture ame [M+H]"| "HPLC
No. Retention
Time
(min, )*
127 HN,A Me., e 8-(Cyclopropylamino)-6-((4-| 445.10 | 2.905°
N‘T)ﬁ\ /C[o\) (2-(dimethylamino)ethoxy)- ' '
>’N‘N/ N N
i H " 3-(4H-1,2,4-triazol-4-yl)

phenyl)amino)imidazo[1,2-

b]pyridazine-3-carbonitrile

128 L."" 8-(Cyclopropylamino)-6-((4-| 471.10 | 3.040°
N Q ((1-methyl-4-piperidinyl)
Nﬁ /@0 oxy)-3-(4H-1,2,4-triazol-4-
/}’N\N/ N "L::,N yl)phenyl)amino)imidazo
N : [1,2-b]pyridazine-3-
carbonitrile
129 ’x" 8-(Cyclopropylamino)-6-((4-{ 458.10 | 2.938°
AT (3-(dimethylamino)propyl)
N /(:["” amino)-3-(4H-1,2,4-triazol-
/?'N'N/ N NL::,N 4-yl)phenyl)amino)
N imidazo[1,2-b]pyridazine-3-
carbonitrile
130 xe 8-(Cyclopropylamino)-6-((3-| 456.10 | 2.405°
A ] (4-methyl-1-piperazinyl)-5- '

NN Q (4H-1,2,4-triazol-4-y1)
>\/N‘N/ N N

phenyl)amino)imidazo[ 1,2-

b]pyridazine-3-carbonitrile
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Exanpl e No. Structure Nane [ M+H + HPLC Retention Tinme (mn.)* 140 u 2

cri -1z 0 Z z z 8-(Cycl opropyl am no)-6-((4- (3-(dinmethyl am no)
propoxy)-3-(4H 1, 2,4- triazol-4-yl)phenyeanm no) im dazo[ 1, 2- b] pyri dazi ne- 3-
carbonitrile 459.00 2.920 a 141 OH HN\ N4O NI-N H |1

8- (Cycl opr OPYPUMOHEY- 6- ((3- (4-hydroxy- 1- pi peri di nyl) - 5}’CT/U52009/059968

(4H 1, 2,4-triazol -4-y1l) phenyl)am no)i m dazo[ 1, 2-

b] pyri dazi ne-3-carbonitrile

Example Structure Name [M+H]"[ HPLC

No. Retention

Time

(min.)*

131 'x" R-(Cyclopropylamino)-6-((3-| 444.10 | 2.440°
N ((2-(dimethylamino)ethyl)

Nap A Q amino)-5-(4H-1,2,4-triazol-
\ N\N/ N N/\\ . « .

N N MA-yDphenyl)amino)imidazo
1l =y
N [1,2-b]pyridazine-3-
_ carbonitrile
132 A Me.y-Me  R_(Cyclopropylamino)-6-((4-| 458.10 | 3.041°
HN H ((2-(dimethylamino)ethyl)
NS N‘MB
>/N.N/ ﬂ/@“\‘:\ (methyl)amino)-3-(4H-1,2,4-
& "N ftriazol-4-yl)phenyl)amino)
imidazo[ 1,2-b]pyridazine-3-
carbonitrile
133 "q 8-(Cyclopropylamino)-6-((3-| 486.10 | 2.437°
N (4-(2-hydroxyethyl)-1-
HNA [Nj piperazinyl)-5-(4H-1,2,4-
Ner ™ /@\ triazol-4-yl)phenyl)amino)
YNy N .
il H o \=N'N imidazo[ 1,2-b]pyridazine-3-
carbonitrile
134 Mo ~ 8-(Cyclopropylamino)-6-((3-| 445.10 | 2.468°
» AMB o (2-(dimethylamino)ethoxy)-

Na A Q 5-(4H-1,2,4-triazol-4-
) NN N N Vi

, iyl)phenyl)amino)imidazo
N [1,2-b]pyridazine-3-

carbonitrile
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457.00 2.545 b 142 (.% 2z ZI o 17/ 17 11 7 --- 8-(Cycl opropyl am no)-6-((3-
((3aR, 7aS) - 2- oxohexahydro [ 1, 3] oxazol o[ 5, 4-c] pyri di n5(2H)-y1)-5-(4H1, 2, 4-
triazol - 4- yI)phenyeanino) i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile 498.00
2.753 b 143 HNA il ¢c..----- NED NW-- Nr4"-- //HL--N N_N

8- (Cycl opr&%ﬁ“é"r‘r‘l“ﬁ%ﬁ’ 6-((4- (2-(1-pyrrolidinyl)ethoxy)P§I/US2009/059968

(4H 1, 2,4-triazol -4-y1l) phenyl)am no)i m dazo[ 1, 2-
b]pyridazine-3-carbonitriIe 471.00 2.846 a

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
135 A OMe  B_(Cyclopropylamino)-6-((4-| 445.10 | 3.791°
HN H
A ((2-methoxyethyl)(methyl)

amino)-3-(4H-1,2,4-triazol-

z:\f\z
> f

4-yl)phenyl)amino)imidazo
[1,2-b]pyridazine-3-

carbonitrile
136 " AN on 8-(Cyclopropylamino)-6-((3-| 387.98 | 1.803
6
Ne AN /@\ methoxy-5-(1H-1,2,4-triazol-
\ P
>’N‘N N N7y |I-yDphenyl)amino)imidazo
/] N=/
N ' [1,2-b]pyridazine-3-
carbonitrile
137 ™ A 8-(Cyclopropylamino)-6-((3-| 441.91 | 1.793 ¢
N\j/i /@EOCF:! (1H-1,2,4-triazol-1-yl)-4-
\ P .
>/N‘N N N7y [(trifluoromethoxy)phenyl)
l/ N=/ -
amino)imidazo[1,2-
blpyridazine-3-carbonitrile
138 Y 8-(Cyclobutylamino)-6-((3- | 402.1 1.76 ¢
NH OMe :
NS methoxy-5-(4H-1,2,4-triazol-
N\ P . .
/}’N‘N N E:'N 4-yl)phenyl)amino)imidazo
N [1,2-b]pyridazine-3-
carbonitrile
139 A 8-(Cyclopropylamino)-6-((4-| 470.10 | 2.851°

Nﬁ)j ~~v [(2-(1-pyrrolidinyljethyl)
>\,N.N/ N/C[N/\\N O . .
A H sy amino)-3-(4H-1,2,4-triazol-

4-yl)phenyl)amino)imidazo
[1,2-b]pyridazine-3-

carbonitrile
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8- (Cycl opropyl am no) -6-((4- (4-(2-hydroxyethyl)-1- piperazinyl)-3

-(4H1,2,4- triazol-4-yl)phenyl)am no) imdazo[1l, 2-b]pyridazi ne- 3-

carbonitrile 8-(Cyclopropyl am no)-6-((4- (2-(4-norpholinypethoxy)-
-(4H1,2,4-tri azol - 4-y1) phenyl ) am no) i m dazo[ 1, 2-

b] pyr i dazi MEO30104426%ni t ri | e 8- (Cycl opropyl am no) 6- (( FCT/US2009/059968

((3-norpholinylmethyl) am no)-3-(4H 1, 2,4-triazol 4-yl) phenyl)am no)i m dazo

[ 1, 2-b] pyri dazi ne-3- carbonitrile 8- (Q/cl obut yl am no) - 64( 3-

(4-methyl -1 -piperazinyl)-5- (4H1,2 4-triazol-4-y1)

phenyl ) ani no) i njfdamel[L, 2- Biysyure dazi me- 3- carponsi tri | e |[M+H]'| HPLC

8- (Cycl opropyl 'ﬂg) 6- ((4- (2-(nethyl am no) et hoxy) - 3-

(4H1, 2, 4-triazpl-4-yl) phenyl)anm no)i m dazo[ 1, 2-

b] pyri dazi ne-3-fcarbonjtrile Exanple|Structure Nanme [ M+H + HPI@dNo}

Retenti on (min.)*

Retention

140 8-(Cyclopropylamino)-6-((4-| 459.00 | 2.920°

M
N-ve |(3-(dimethylamino)

propoxy)-3-(4H-1,2,4-

Z

triazol-4-yl)phenyl)amino)
imidazo[1,2-b]pyridazine-3-
carbonitrile

141 OoH 8-(Cyclopropylamino)-6-((3-| 457.00 | 2.545°

ﬁj (4-hydroxy-1-piperidinyl)-5-
N /@ (4H-1,2,4-triazol-4-y)
>/N N N phenyl)amino)imidazo[ 1,2-
/ b]pyridazine-3-carbonitrile
142 i _<° 8-(Cyclopropylamino)-6-((3-| 498.00 | 2.753°
fﬁé ((3aR,7aS)-2-oxohexahydro

N [1,3]oxazolo[5,4-c]pyridin-
>\/N NN N 5(2H)-yl)-5-(4H-1,2,4-
g

Z

triazol-4-yl)phenyl)amino)
imidazo[1,2-b]pyridazine-3-

carbonitrile
143 AN 8-(Cyclopropylamino)-6-((4-| 471.00 | 2.846°
Nap ™y O\ (2-(1-pyrrolidinyl)ethoxy)-3-
}ﬁﬁa () (2-(1-pymolidinyDethoxy)
i H - (4H-1,2,4-triazol-4-yl)

phenyl)amino)imidazo[1,2-

blpyridazine-3-carbonitrile
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Ti me .(mn.)* 8-(Cycl opropyl am no)-6-((3- (4-hydroxy-1-piperidinyl)
phenyl)am no)i m dazo[ 1, 2- b] pyri dazi ne-3-carbonitrile

8- (Cycl opr opyl am no) - 6- ( ( 3-

met hy1-5-(1H1, 2 4-triazol 1-yl ) phenyl)am no)imdazo [1,2-b ri dazi ne- 3-
car boni t ri 'O 208442699 on| or 0- 5 (1H-1, 2, 4- triazol - 1-yl )pﬁgwlﬁﬁ’é?ﬁsﬁ?ﬁ-

8- (cycl opropyl am no) i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile

8- (Cycl opropyl amno)-6-((3- (1H1,2,4-triazol-1-yl)-5-
(2,2,2-trifluoreethoyy)—phenyl)lam no)imdazoll 2. -

b] pyri dazi ne- 3{®&@fBni t ri 1S8UCBE( Cycl opr opy! Baff0) - 6- ((WMFH]| HPLC
(tetrahydro- 2Hi pywan{4- ylam no)-3-(|1H1,2,4- triazol{1-yl)phepidam no)

i m dazo[ 1, 2- b] gyri dazi ne-3- carbonitfile Exanpl e No.| Strugture WName [ MtH|
HP LC Retentiof Time

(min.)*

144 HNA O/NHz 6-((4-(4-Amino-1- 456.10 | 3.053°¢
Nar S N piperidinyl)-3-(4H-1,2,4-

- - triazol-4-yl)phenyl)amino)-
8-(cyclopropylamino)
imidazo[1,2-b]pyridazine-3-
carbonitrile

145 A 8-(Cyclopropylamino)-6-((5-| 358.92 | 1.533 ¢
N N (1H-1,2,4-triazol-1-yl)-3-
>\/N~N N S | NN, pyridinyl)amino)imidazo
,C’ [1,2-blpyridazine-3-

carbonitrile

146 Mo 8 (Cyclopropylamino)-6-((3-] 444.98 | 1.420°
“Me . .

AN J/ (2-(dimethylamino)ethoxy)-

Nﬁ)j /@\ 5-(1H-1,2,4-triazol-1-yl) -
SR

NN Ny |phenyl)amino)imidazo[1,2-
/i N=/
N blpyridazine-3-carbonitrile
147 : "b.“"’ 3-Anilino-6-((3-(2- 48122 | 1.532°¢

Mo . .
N /© o I (dimethylamino)ethoxy)-5-

N*H\/L Q (1H-1,2,4-triazol-1-yl)

N [phenyl)amino)imidazo[1,2-

blpyridazine-3-carbonitrile

148 (°j 8-(Cyclopropylamino)-6-((4-| 486.22 | 1.310°¢
N A .

A ((2-(4-morpholinyl)ethyl)

amino)-3-(1H-1,2,4-triazol-

N A NH
>\/N.N/ N/@ -, |I-yD)phenyl)amino)imidazo
[1,2-b]pyridazine-3-

carbonitrile
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Time (mn.)* 159 HNAOH \ill 1 HP(N N 8- (Cycl opropyl am no) - 6- (( 3-
(hydroxynet hyl)-5-(1H1, 2,4-triazol -1 -yl)phenyl) am no)im dazo[1, 2-

b] pyri dazi ne-3-carbonitrile 388.13 1.533 ' 160 HNA MOO \ N N--IIlillTA N _ ,
[l----94 N 8- (Cycl opropyl am no) - 6- (( 2-

met hoxy- 5- (WPR41094269% r | azol 1-yl ) phenyl ) ami no) i m dazo [ PCIUSRYYOIEEBzi ne- 3-
carbonitrile 388.00 3.083 b 161 * '1(zx z zs,""), z

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
149 N e 8-(Cyclopropylamino)-6-((4-| 486.10 | 2.825°
N

Na Xy 7 L
%)1@« (4-2-hydroxyethyl)-1
i ! ‘SN piperazinyl)-3-(4H-1,2,4-

triazol-4-yl)phenyl)amino)
imidazo[1,2-b]pyridazine-3-
carbonitrile

150 A 8-(Cyclopropylamino)-6-((4-| 487.10 | 2.836°
\'}kﬁj\" Q::\/N\O (2-(4-morpholinyl)ethoxy)-
il sy 3-(4H-1,2,4-triazol-4-yl)

phenyl)amino)imidazo[1,2-

blpyridazine-3-carbonitrile

151 8-(Cyclopropylamino)-6-((4-| 472.00 | 2.910°
A HJ:OJ (Cyclopropy )-6-(( 7

>\N:m,. YW (Gmomholinylmethy)

i Ho

[ amino)-3-(4H-1,2,4-triazol-

4-yD)phenyl)amino)imidazo
[1,2-b]pyridazine-3-

carbonitrile
152 'x" 8-(Cyclobutylamino)-6-((3- | 470.3 1.45°
QNH [Nj (4-methyl-1-piperazinyl)-5-
2N Q (4H-1,2,4-triazol-4-yl)
YN Ny |phenyl)amino)imidazo[1,2-
) H E“N P y s
N b]pyridazine-3-carbonitrile
153 HN/A e 8-(Cyclopropylamino)-6-((4-{ 431.00 | 2.798°
"\j)i /(:[o\) (2-(methylamino)ethoxy)-3-
>\/N‘N’ N N .
W EN'" (4H-1,2,4-triazol-4-yl)

phenyl)amino)imidazo[1,2-

b]pyridazine-3-carbonitrile
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6- ((3- Cyano- 5-
-[ 1, 2-b] pyridazi ne- 3-

nethyl 5-(
carbonitri
fluoro-3-(1H 1, 2,4-triazo
carbonitrile 376.09 1.68 C

.--2-NI
1H 1,2

PO B3y

(trifluoronethyl)phenyl) am no)- 8-

carbonitrile 384 3.430 b 162 a..NH Me .

N 8- (Cyclopropylanino) 6-((2-

trlazoll yl ) phenyl )am no)i m dazo [1
91.72 ¢ 163 &\H N 8- (Cycl opropyl am

-1- yl)phenyl)am no)i mdazo [1, 2-b] pyri dazi ne- 3-

Exanpl e No. Structure

ROy

(cycl opropyl am no) i m dazo
4

Y5968

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
154 A 8-(Cyclopropylamino)-6-((3-| 390.10 | 2.243°
S (4-hydroxy- 1-piperidinyl)
\ N"N/ NQNO\ . L.
i H on phenyl)amino)imidazo[1,2-
blpyridazine-3-carbonitrile
155 Y AN 8-(Cyclopropylamino)-6-((3-| 372.14 | 1.808 °
N Me
Nﬁ)j Q methyl-5-(1H-1,2,4-triazol-
N\ P . ..
>/N‘N N Ny |1-yD)phenyl)amino)imidazo
Vi N=/
N [1,2-b]pyridazine-3-
carbonitrile
156 AN 6-((3-Chloro-5-(1H-1,2,4- | 392.05| 1.910°
HN cl
N /@\ triazol-1-yl)phenyl)amino)-
\ =z .
>’N‘N N Ny [8-(cyclopropylamino)
/k N=/
N imidazo[1,2-b]pyridazine-3-
carbonitrile
157 A )CF:* 8-(Cyclopropylamino)-6-((3-| 456.12 | 1.928
HN [0} .
Ne A\ f (1H-1,2,4-triazol-1-yl)-5-
>\7N~N’ N Ny (2,2,2-trifluoroethoxy)
H o
4/ N~/ phenyl)amino)imidazo[1,2-
blpyridazine-3-carbonitrile
158 A o 8-(Cyclopropylamino)-6-((4-| 457.15 | 1.623 ¢
H Q (tetrahydro-2H-pyran-4-
Nas "Xy NH )
}"m’ N@[N A ylamino)-3-(1H-1,2,4-
H \ . .
i N=/" triazol-1-yl)phenyl)amino)
imidazo[ 1,2-b]pyridazine-3-
carbonitrile
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Name [ MtH + HPLC Retention Time (mn.)* 169 HNACF3 N NN OS IsIN N

8- (Cycl opropylam no)-6-((3- (4H1,2,4-triazol -4-yl)-5-
(trifluoronethyl)phenyl) am no)im dazo[1,2- e ]pyridazine-3-carbonitrile
425.90 3.073 b 170 & NH N HxN N 8- ( Cycl opropyl am no) - 6- (( 2-

f1 uor o- 5- (1MORIYWNA2P% | az0l - 1k 1) phenyl ) ani no)i ni dazo [15é?@§4¥?@?8§%ine-3-

arbonitrile 376.02 1.760 ' 171 z z-Z o:' * ZX
Example Structure Name [M+H] | HPLC
No. Retention
Time
(min.)*
159 N AN 8-(Cyclopropylamino)-6-((3-| 388.13 | 1.533°
NYS\ (hydroxymethyl)-5-(1H-
/}’N‘N/ N :\J‘;/\\N 1,2,4-triazol-1-yl)phenyl)
N amino)imidazo[1,2-
bpyridazine-3-carbonitrile
160 o 8-(Cyclopropylamino)-6-((2-| 388.00 [ 3.083°
UNSZEN Me")@\ methoxy-5-(1H-1,2,4-triazol-
/>\'N‘N/ N ’L:\) 1-yl)phenyl)amino)imidazo
N [1,2-b]pyridazine-3-
carbonitrile
161 N A . 6-((3-Cyano-5- 384 | 3.430°
N\ (trifluoromethyl)phenyl)
>\/N\N/ N Ny amino)-8-
4/ (cyclopropylamino)imidazo
' [1.2-b]pyridazine-3-
carbonitrile
162 8-(Cyclopropylamino)-6-((2-| 372.20 | 1.72°
Ns. N\HMe methyl-5-(1H-1,2,4-triazol-
>\’N‘N/ ng\["\> 1-yl)phenyl)amino)imidazo
v N [1,2-b]pyridazine-3-
carbonitrile
163 8-(Cyclopropylamino)-6-((4-| 376.09 | 1.68°
Ne. N\H F fluoro-3-(1H-1,2,4-triazol-1-
>\/N‘N/ H/G[[N? yl)phenyl)amino)imidazo
4 N [[1,2-b]pyridazine-3-
carbonitrile
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X_c' zz ---Z 3-((3-Cyano-8- (cyclopropyl am no)i m dazo

[1 2-b] pyridazin-6-yl) am no)-N-(tetrahydro-2H |s yran 4-y1)-5-(1H1, 2, 4-
riazol - 1-yl)benzam de 485. 14 1.705 " 172 ' NN-Ni

fluoro-5-(1H 1,2 4-triazol - i OpherlyeaMIIO)lM dazo/kll 2- b”) ridazi ne- 3-
arboni tri| ¥OHEHINY g32 173 ANHNir' NNON-" /5)4

8- (Cycl opropylam no)-6- ((3,5-di-1H1,2,4-triazol -1l Iphenyl)am no)i m dazo
[ 1, 2-b] pyri dazi ne-3- arbonitrile 425.05 1.757 "'

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
164 AN 8-(Cyclopropylamino)-6- 386.00 | 4.170°

Nﬁ/ﬁ /@\/i ((1,4-dimethyl-2-ox0-1,2-
>\,N\N/ . o L o »
y H

\ dihydro-7-quinolinyl)amino)
imidazo[1,2-b]pyridazine-3-

carbonitrile
165 &NH o, 8-(Cyclobutylamino)-6-((3- | 440.09 [ 1.983 ¢
N\j)ﬁ\ Q (1H-1,2,4-triazol-1-yl)-5-
?’N‘N/ N E:\/N (trifluoromethyl)phenyl)
amino)imidazo[1,2-
b]pyri_dazihe-3-carbonitrile
166 @\ 8-Anilino-6-((4-((2- 480.19 | 1.46°
"ﬁ/’%\ i \/\’#_Me (dimethylamino)ethyl)
N. 2

>‘"N N N, M lamino)-3-(4H-1,2,4-triazol-
V] H sy

4-yl)phenyl)amino)imidazo
[1,2-b]pyridazine-3-
carbonitrile

167 | AL 8-(Cyclopropylamino)-6-((5-| 441.99 [ 1.91°¢

Nﬁ/‘ﬁ\aco;@\ (1H-1,2,4-triazol-1-yl)-2-
1) H
N

) (trifluoromethoxy)phenyl)
amino)imidazo[1,2-

blpyridazine-3-carbonitrile
168 AN 6-((4-Cyano-2-pyridinyl) | 317.00 | 2.796° |

amino)-8-

) NP SN XN [(cyclopropylamino)
imidazo[1,2-b]pyridazine-3-

carbonitrile
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Exanpl e No. Structure Name [ MtH + HPLC Retention Tine (mn.)* 174 ri HN 1
A" NHCo HP?4'N ON------ / N 8-(Cycl opropyl am no) - 6-( (3-

(2- (et hyl am no) et hoxy)-5- (1H 1, 2,4-triazol-1-y1l) phenypam no)i m dazo[ 1, 2-
b] pyri dazi ne-3-carbonitrile 431.13 1.377 ' 175 NH3cF3 NL \N ....

NAL. 4. 111. NWOZ010/04268%\ PCT/USZ009/059968
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
169 » AN o5, 8-(Cyclopropylamino)-6-((3-| 425.90 3.073°
A (4H-1,2,4-triazol-4-yl)-5-
/>\/N‘N/ N NL::'" (trifluoromethyl)phenyl)
N amino)imidazo[1,2-

b]pyridazine-3-carbonitrile

170 ANH 8-(Cyclopropylamino)-6-((2-| 376.02 | 1.760 €
NeXy, F fluoro-5-(1H-1,2,4-triazol-1-
>\’N‘N/ Hj@\rg’\\,‘ vI)phenyl)amino)imidazo
) N=/
N [1,2-b]pyridazine-3-
carbonitrile
171 o 3-((3-Cyano-8- 485.14 | 1.705°¢
ANH o QNE (cycloprog?ylar.nino)imidazo
N A /5\ [1,2-b]pyr1dfazm-6-yl)
>/N~N’ N Ny amino)-N-(tetrahydro-2H-
4 " NS pyran-4-y1)-5-(1H-1,2,4-
triazol-1-yl)benzamide
172 A 8-(Cyclopropylamino)-6-((3-| 376.03 | 1.832°¢

N /@\ fluoro-5-(1H-1,2,4-triazol-1-
\ z e e
>/N‘N N Sy IyDphenyl)amino)imidazo

/
N [1,2-b]pyridazine-3-

carbonitrile

35 | AL 45 [P-Cyclopropylamino)-6- | 425.05 | L757°

N i ((3,5-di-1H-1,2 4-triazol-1-
=" :
>VN~N’ N - [ylphenyl)amino)imidazo
[1,2-b]pyridazine-3-

carbonitrile
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N zi

N 8- Am no-6-((3-(1H 1, 2, 4-

triazol

-1-y1)-5-

(trifluoronethyl)phenyl)

anino)inidazo[l,z- b] pyri dazi ne-3-carbonitrile 385.99 1.75 C 176 HA CF 3

NI f

Met hyl

am no) -

"Me 0 N N-(3-({(3-Cyano-8-

1,2-b d 6-
5151 90] giglﬁ?’ﬁ’azzfl‘i“?"w

(3-((3-cyano- 8-

4

0o p z

iz * 0

.z2. z c-(z ,

(cycl opropyl am no)i m dazo
am no) -5-(trifluoronethyl) phen

net hanesul f onam de

¥C%'/USZOE9/0<9968 o

(cyclopropylan1n0)|n1dazo [ 1, 2-b] pyri dazi n- 6- yl)
5- (t et rahydr o- 2Hpyr an- 4-

Example

No.

Structure

Name

[M+H]"

HPLC
Retention
Time

(min,)*

174

Me
HN

[

N
\
N=

8-(Cyclopropylamino)-6-((3-
(2-(methylamino)ethoxy)-5-
(1H-1,2,4-triazol-1-yl)

N [phenyl)amino)imidazo[1,2-

blpyridazine-3-carbonitrile

431.

13 ] 1.377°¢

175

gﬁ Q

0

8-Amino-6-((3-(1H-1,2,4-
triazol-1-yl)-5-
(trifluoromethyl)phenyl)
amino)imidazo[1,2-

blpyridazine-3 _carbonitrile

385.99

1.75°¢

176

HN" CFs
N X o
>,N~N/ N N,é\Me
0 H
N

IN-(3-((3-Cyano-8-
(cyclopropylamino)imidazo
[1,2-b]pyridazin-6-yl)
amino)-S-(trifluoromethyl)

phenyl)methanesulfonamide

451.90

9.139"

177

AN
R
>\’N‘N/ N N ~orMe

p! H H

Methyl (3-((3-cyano-8-
(cyclopropylamino)imidazo
[1,2-b]pyridazin-6-yl)
amino)-S-(tetrahydro-2H-
pyran-4-
iylcarbamoyl)phenyl)

carbamate

491.00

3.690°

178

3-Cyano-5-((3-cyano-8-
(cyclopropylamino)imidazo
[1,2-b]pyridazin-6-y1)

amino)-N-

methylbenzenesulfonamide

408.90

2.800°
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yl car banoyl ) phenyl ) carbanmate 491.00 3.690 a 178 A91,1, HN4:1-7-S Me .40 HN
/1 N 3-Cyano-5-((3-eyano- 8-

(cycl opropyl am no) i m dazo

[ 1, 2-b] pyri dazin-6-yl) am no)-N nethyl benzenesul f onam de 408.90 2.800 b

Exanpl e No.

Structure Nanme [ M+HI

WO 2010/042699

HPLCRet ention Tine (mn.

)* 179 ne., 0

PCT/US2009/059968

Example Structure Name (M+H]"| HPLC
No. Retention
Time
(min.)*
179 A\NH ::s/;: N-(3-Cyano-5-((3-cyano-8- | 409.00 | 2.773°
N A (cyclopropylamino)imidazo
>\/N\N_/ H,( l\\N [1,2-b]pyridazin-6-yl)amino)
,ﬂ/ phenyl)methanesulfonamide
180 N PN ol ,n\’Me B-Cyano-5-((3-cyano-8- 422.90 | 2.925°
Nﬁ (cyclopropylamino)imidazo
>\/"~N’ N sy |[1:2-bIpyridazin-6-y1)
N/ amino)-N-
ethylbenzenesulfonamide
181 JYAN 6-((3-Amino-4-fluorophenyl)l 324.00 | 3.386°
Ns HN\ F  [amino)-8-
>\/N~N/ N/@NH; (cyclopropylamino)
i i imidazo[1,2-b]pyridazine-3-
carbonitrile
182 ” AN o Methyl (3-((3-cyano-8- 442.00 | 3.561°
Nasrr X o (cyclopropylamino)imidazo
/}’" NN HJL°'M° [1,2-b]pyridazin-6-y1)
N amino)-5-(methylsulfonyl)
phenyl)carbamate
183 "ﬁ’N)M" 3-((3-Cyano-8- 500.19 | 1.410°
H (cyclopropylamino)imidazo
N OoNH [1,2-b]pyridazin-6-y1)
\N\N\\/ /5\ . amino)-N-(2-(diethylamino)
p N YN lethyl)-5-(1H-1,2,4-triazol-1-
N
yl)benzamide
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09 M HN-.
[1, 2-b] pyr
HNA NH, H

PRI isgod

I m dazo[ 1, 2- b] pyri dazi ne- 3-

&NHHN "0 HN O N N-( 3-Cyano-5-((3-cyano- 8-
[ 1, 2- 14yri dazi n- 6- yDam no) phenyl ) net hanesul f onam de 409.00 2.773 b 180 A
-S- \--Me N N 3-Cyano-5-((3-cyano- 8-
) am no)-N- ethyl benzenesul f onam
Am no- 4-f 1 uor ophenyl) an1no) 8-

R

(cycl opropyl am no) i m dazo

(cycl opropyl am no) i m dazo
90 2.925 b 181
%%?*3n1no)

carbonitrile 324.00 386 a
Example Structure Name [M+H]{ HPLC
No. Retention
Time
(min.)*
184 A 6-((3-Chloro-5-cyanophenyl)| 350.08 | 1.967
NH cl
N \j/i amino)-8-
>\/N-N/ N Sy (cyclopropylamino)
H
L imidazo[1,2-b]pyridazine-3-
carbonitrile
185 O 3-Cyano-5-((3-cyano-8- 479.00 | 2.850
/A o*_':_ (cyclopropylamino)imidazo
Nﬁ [1,2-blpyridazin-6-yl)
>\’N‘N/ N Xy amino)-N-(tetrahydro-2H-
I H
N pyran-4-yl)
benzenesulfonamide
186 :.:'9 6-((3-Cyano-5-((4-methyl-1-| 478.00 | 2.661°
[ ] piperazinyl)sulfonyl)phenyl)
N
HNA 0=$=0 amino)-8-
\N\N \ (cyclopropylamino)
/>(\N N SN imidazo[1,2-b]pyridazine-3-
N .
carbonitrile
187 A\ N 3-Cyano-5-((3-cyano-8- 395.00 | 2.562°
HN o=s=0
Ne A\ (cyclopropylamino)imidazo
>\/N~N’ N Sy [1,2-b]pyridazin-6-yl)amino)
H
rﬁl benzenesulfonamide
188 Me 3-((3-Cyano-8- 626°
» Ao:é:o ((3-Cyano 413 2.626
NN (cyclopropylamino)imidazo
NPy OH |1 2-b]pyridazin-6-y1)
Vi H )
N amino)-5-(methylsulfonyl)
benzoic acid
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182 A 9 HNO=S-Me 00 | HNI Ome O N Met hyl (3-((3-cyano- 8-

(cycl opropyl ami no)i mi dazo [ 1, 2-b] pyridazin-6-y1) am no)-5-(nethylsul fonyl)
phenyl ) car bamate 442.00 3.561 a 183 PAr" () i)i NHONH H1)4,..... "7 0O N
3((3-Cyano- 8- éc%clqpropylanino)inidazo [ 1, 2-b] pyri dazi n- 6- %}
anmi no) - N- ( 2YP3P8P#¥¥ani no) ethyl)-5-(1H 1,2, 4-tri azol - 11’-CTW% BUPAR de
500.19 1.410 " Exanpl e No. Structure
Example Structure Name [M+H] | HPLC
No. Retention
Time
(min,)*
189 /@ 8-Anilino-6-((3-cyano-5- 420.00 | 4.460°
HN CFs (trifluoromethyl)phenyl)
N\
>\/N j amino)imidazo[1,2-
NN NN
4/ H b]pyridazine-3-carbonitrile
190 /VOH 6-((3-Cyano-5- 388.00 | 3.958°
HN CF4 (trifluoromethyl)phenyl)
\NﬁN amino)-8-((2-hydroxyethyl)
X
0 H N lamino)imidazo[1,2-
N
blpyridazine-3-carbonitrile
191 (o] 6-((3-Cyano-5- 457.00 | 3.376°
N .
J/ (trifluoromethyl)phenyl)
) ' Amino)-8-((2-(4-
Nee X
\ Tj\ morpholinyl)ethyl)amino)
NN ¥
'ﬂ/ imidazo[1,2-b]pyridazine-3-
carbonitrile '
192 Z&\NH O _NH, 3-((3-Cyano-8- 401.14 | 1.700°
NN /5\ (cyclopropylamino)imidazo
YNy NNy |[1,2-blpyridazin-6-yl)
Vi H N/
N amino)-5-(1H-1,2,4-triazol-
1-yl)benzamide
193 NH, CFs 3-Amino-6-((3-cyano-5- 344.00 | 0.900°
N\ .
>\J‘)j\ (trifluoromethyl)phenyl)
NN BN
V) H N lamino)imidazo[1,2-
N
blpyridazine-3-carbonitrile
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Name [ MrHI HPLC Retention Tinme (mn.)* 184 &NHCI NNN ... ,..0 H N

6- (( 3- Chl or o- 5- cyanophenyl ) am no) - 8-

z coll,

0

(cycl opr opyl am no)

i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile 350.08 1.967 ' 185 Q, II
W'OSZ%iO/O’456-9£ ' PCT/US2009/059968
Example Structure Name [M+H]"{ HPLC
No. Retention
Time
(min, )*
194 A\NH o ".:; 3-((3-Cyano-8- 415.13 ] 1.975°¢
NN 5\ (cyclopropylamino)imidazo
NN Py N [[1,2-blpyridazin-6-y1)
rﬁl " o amino)-N-methyl-5-(1H-
1,2,4-triazol-1-yl)benzamide
195 f | 6-((3-Cyano-5-fluorophenyl)| 371 | 3.423°
HN™ °N" F amino)-8-(2-pyridinylamino)
\N‘N\j N/@\\ ~ limidazo[1,2-bJpyridazine-3-
‘/ H SN carbonitrile
196 \/ | 6-((3-Cyano-4-. 367 | 3.396°
HN" N methylphenyl)amino)-8-(2-
NN Me :
N NlN/ . /©/\\\ pyridinylamino)imidazo[1,2-
4 H N Ib]pyridazine-3-carbonitrile
197 NH,  F 8-Amino-6-((3-cyano-5- 294 | 2.831°
>\Nj’i>\N < fluorophenyl)amino)imidazo
i H N [1,2-b]pyridazine-3-
" carbonitrile
198 \ "\"'2 Me 8-Amino-6-((3-cyano-4- 290 2.813°
\\N‘N’ N/©/\\\ methylphenyl)amino)
i H N limidazo[1,2-b]pyridazine-3-
" carbonitrile
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Z1111"

z 3- Cyano- 5- ((3-cyano- 8-

(cycl opropyl am no)i m dazo

[1 2-b] pyridazin-6-yl) am no)-N-(tetrahydro-2Hpyran-4

benzenesul f onam de 479.00 2.850 b 186 Me

N A(N

-y1)

1 HNo=s=0 N \--11I

NN H N ' N 6- ((3- Cyano-5- ((4- methyl - 1- pi perazinyl)sﬁifo heny!
anmino) - 8- (¥ E?IB/B 8Pyl ami no) i m dazo[ 1, 2- b] pyri dazi ne- Pﬁ“@ﬁ?"%’f?f’%’rl l e
478.00 2.661 b 187
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
199 Meo\L 6-((3-Cyano-5-fluorophenyl)] 352 | 3.068°
NH F amino)-8-((2-methoxyethyl)
§:\$\N - amino)imidazo[1,2-
/ H SN Ib]pyridazine-3-carbonitrile
200 Meol 6-((3-Cyano-4- 348 | 3.06°
NH methylphenyl)amino)-8-((2-
\N\N\j N/©/\M\e methoxyethyl)amino)
p/ H SN imidazo[1,2-b]pyridazine-3-
" carbonitrile
201 Csz 6-((3-Cyano-5-fluorophenyl)| 376.00 | 2.100 €
"Y%\ i amino)-8-((2,2,2-
}N\N/ N S trifluoroethyl)amino)imidazo
1l H N |[1,2-b]pyridazine-3-
carbonitrile
202 & 6-((3-Cyano-5- 42620 | 1.000°
NQKN%\ & (trifluoromethyl)phenyl)
>\/N\N/ N S amino)-8-((2,2,2-
i H N trifluoroethyl)amino)imidazo
[1,2-b]pyridazine-3-
carbonitrile
203 &NH o, 6-((3-Cyano-5- 398.10 | 2.270°¢
N ﬁ (trifluoromethyl)phenyl)
>\/N~N/ N/@\\\ amino)-8-(cyclobutylamino)
,ﬁ/ i " imidazo[1,2-b]pyridazine-3-
carbonitrile
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Arp-12 HNO=S=0 \O-NN H// N 3-Cyano-5-((3-cyano- 8-
(cycl opropyl am no) i m dazo [ 1, 2-14yri dazi n- 6- yDam no) benzenesul f onam de
395. 00 2.562 b 188 A ye HNO=S=0 \ N "' , 10 N HN OH 3-((3-Cyano- 8-

(cycloprop am no)im dazo [1, 2-Db] pyrlda2| n- 6-yl) am no - hyl sul fonyl)
benzoi c aci c? A1004 %% )PC%/UQ%%&OSX%%

Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
204 N 8-Amino-6-((3-cyano-4- 360 | 3.135°

N\ OCF,
>\7N P /@ (trifluoromethoxy)phenyl)
N N Y
I H
N

amino)imidazo[1,2-

blpyridazine-3-carbonitrile

205 NHa " Methyl (5-((8-amino-3- 338 | 2.377°
soNe
>\/N\N/ /©/\H M oo fcyanoimidazo[1,2-
,ﬂ/ bpyridazin-6-yl)amino)-2-
methylphenyl)carbamate

206 D\ 6-((3-Chloro-5- 36430 | 1.030°
NH cl | i
N ﬁ)ﬁ\ cyanophenyl)amino)-8-
>\/N\N/ N S\ (cyclobutylamino)imidazo[ 1,
i 2-b]pyridazine-3-carbonitrile
207 NHz F 8-Amino-6-((3-fluoro-5-(1H-{ 336.30 [ 0.770 ¢
1,2,4-triazol-1-yl)phenyl
>\/N‘N/ N N N yl)phenyl)
4 H N=/ [amino)imidazo[l,2-
b]pyridazine-3-carbonitrile
208 g\ 8-(Cyclobutylamino)-6-((3- | 417.30 [ 0.930°¢
NH OMe
N\ i e methoxy-5-(5-methyl-1H-
>\/N~N’ N '}'/&N tetrazol-1-yl)phenyl)amino)
,ﬂ’ NN imidazo[1,2-b]pyridazine-3-

carbonitrile
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Exarrpl e Structure Nanme [ MtH HPLC No. Retenti on Ti me (mn.)*
WO 2010/042699 PCT/US2009/059968
Example Structure Name [M+H]*| HPLC
No. Retention
Time
(min,)*
209 ANH ~ [B-(Cyclopropylamino)-6-((2-| 360.14 | 1.69°
Nﬁ)ﬁ\ m 0x0-1,2,3,4-tetrahydro-7-
/>\/N‘N/ N N“~0 \quinolinyl)amino)imidazo[1,
N 2-b]pyridazine-3-carbonitrile
210 QN/\/°M° Methyl (5-((3-cyano-8-((2- 396 | 2.715°
§:\@N /GLM:)?\OMe methoxyethyl)amino)
U H H imidazo[1,2-b]pyridazin-6-
vl)amino)-2-methylphenyl)
carbamate
211 QNH 6-((5-Cyano-2- 360.30 [ 1.000°
NQ')ﬁ\MBO methoxyphenyl)amino)-8-
/>/N‘N/ qu\\\N (cyclobutylamino)imidazo[1,
N 2-blpyridazine-3-carbonitrile
212 & 6-((2-Chloro-5-cyanophenyl)| 364.30 ( 1.030°
NH :
Ne A, © amino)-8-(cyclobutylamino)
}ﬁ,‘m\\\ imidazo[1,2-b]pyridazine-3-
3 i " Lcarbonitile
213 A\NH 6-((5-Cyano-2- 346.30 | 0.950°
Nﬁmo methoxyphenyl)amino)-8-
>\/N~N’ N/\Q\\\ (cyclopropylamino)imidazo
o " N[l,2-b]pyridazine-3-
carbonitrile
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Exanpl e Structure Nane [ M+H + HPLC No.
8- Am no- 6. ((3-cyano- 4-

Ret enti on

Ti me

(min.)*

(trifluoronethoxy)phenyl) am no)im dazo[1, 2-
b] pyri dazi ne-3-carbonitrile

WO 2010/042699 PCT/US2009/059968
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
214 A\NH 8-(Cyclopropylamino)-6-((3-| 368.14 | 2.872
Nﬁ/lﬁ\ (3-pyridinyl)phenyl)amino)
\ P>
/>/N‘N H% imidazo[1,2-b]pyridazine-3-
N carbonitrile
215 HN"CMe 6-((3-Cyano-4- 418 | 3.321°
\Nﬁ /@C: Fs |(trifluoromethoxy)phenyl)
N. =
/>// NN Ny {amino)-8-((2-methoxyethyl)
N amino)imidazo[1,2- \
b]pyridazine-3-carbonitrile
216 A 8-(Cyclopropylamino)-6-((3-| 368.14 [ 1.51°
NH
Nﬁ\ (4-pyridinyl)phenyl)amino)
N\ P . . . .
NNTN Ny [midazo[1,2-b]pyridazine-3-
/4 H I =N
N carbonitrile
217 O 6-((3-Cyano-4- 437 3.633°
HN™ N (trifluoromethoxy)phenyl)
N\ OCF,
>\:@\ Q amino)-8-(2-pyridinylamino)
NN W
p/‘ I imidazo[1,2-b]pyridazine-3-
carbonitrile
218 8-Amino-6-((4-methyl-2- 332 | 2.681°
\
}ﬁ N 0x0-1,2-dihydro-7-
quinolinyl)amino)imidazo[1,
2-b]pyridazine-3-carbonitrile
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Met hyl

nmet hyl phenyl ) car banat e

8- Ami no- 64(3-fl uoro-5-(1H 336.30 1, 2,4-triazol -1-yl )phe(r%l
ami no) i m da¥8pA1Y%426%)| pyri dazi ne-3-carbonitrile

(5-((8-am no-3- cyanoi m dazo[ 1, 2- b] pyridazi n-6-yl)am no) - 2-

64(3- Chl oro-5- cyanol phenyl ) am no) - 8-
(cycl obutyl am no)i m dazo[ 1, 2-b]pyridazi ne-3-carbonitrile

met hoxy-5- (5-nmet hyl- 1Ht et razol - 1- yl ) phenyl ) am no)

i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile

HPLC No.

Ret

8- (Cycl

P

a%sg'voa/ﬁf%) -6- ((3-

Exanpl e Structure Nane [ M-H| +

ntion
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min.)*
219 NHp 8-Amino-6-((4-methyl-3- 336 | 2.725°
L0, b
%Nw’ ' o ox0-3,4-dihydro-2H-1,4-
W Me benzoxazin-6-yl)amino)
imidazo[1,2-b]pyridazine-3-
carbonitrile
220 A, 8-(Cyclopropylamino)-6-((4-| 376 | 3.17°
Nﬁ /C(OL methyl-3-0x0-3,4-dihydro-
\ P
>’N‘N N N“ 7o DH-1,4-benzoxazin-6-yl)
1/ Me
N amino)imidazo[1,2-b]
pyridazine-3-carbonitrile
221 ‘ﬂza 6-((3-Cyano-4- 372.10 | 1.070°¢
Ne T me |methylphenyl)amino)-8-
\_N_ /q ((2,2,2-tritluoroethyl)amino)
NN Sy
i imidazo[1,2-b]pyridazine-3-
carbonitrile
222 ck"a 6-((3-Methoxy-5-(1H- 431.10 | 1.010°
NH OMe .
N tetrazol-1-yl)phenyl)amino)-
>\/N\N/ ﬁﬁlN«N 8-((2,2,2-trifluoroethyl)
/ =N
/ NN amino)imidazo[1,2-
b]pyridazine-3-carbonitrile
223 /_\\NH o 8-(Cyclopropylamino)-6-((2-] 426.20 | 1.030°¢
Nﬁ/ﬁ\ /@\)\l 0x0-4-(trifluoromethyl)-1,2-
N\ P
/?/N‘N N N0 |dihydro-7-quinolinyl)amino)

imidazo[1,2-b]pyridazine-3-

carbonitrile
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(mn.)* Exanple Structure Nane [ MH + HPLC No. Ret enti on
WO 2010/042699 PCT/US2009/059968
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min,)*
224 ANH (5-((3-Cyano-8- 363 | 2.993°¢
\N\N‘: ) /GLMQ/CEO (cyclopropfylar.mno)lmldazo
y H [1,2-b]pyridazin-6-yl)
N amino)-2-methylphenyl)
acetic acid
225 A\NH 6-((2-Chloro-5-cyano-4- 364 | 3.296°
N © Me [methylphenyl)amino)-8-
NN 7 Nj@\\ (cyclopropylamino)imidazo
K i " [1,2-b]pyridazine-3-
carbonitrile
226 NH, 8-Amino-6-((2-chloro-5- 324 | 3.873°
Nee N\ © Me
N N7 Njg/\\\ cyano-4-methylphenyl)
i H N lamino)imidazo[1,2-
" blpyridazine-3-carbonitrile
227 . N\"'ZCI 8-Amino-6-((2-chloro-5- 310 2.678°¢
\\N\ P @\ cyanophenyl)amino)imidazo
Vi N SN [1,2-b]pyridazine-3-
" carbonitrile
228 " "\“2 e 8-Amino-6-((5-cyano-2- 306 | 2.613°¢
\ Noy? NJQ\\\ methoxyphenyl)amino)
4 H N limidazo[1,2-b]pyridazine-3-
carbonitrile
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(mn.)* 8-(Cyclopropylam no)-6-((3- (3-pyridinyl)phenyl)am no)

I m dazo[ 1, 2- b] pyri dazi ne-3- carbonitrile 64(3-Cyano-4-
(trifluoromethoxy)phenyl) am no)-8-((2-nmethoxyethyl) am no)im dazo[ 1, 2-
b] pyri dazi ne-3-carbonitrile 8-(Cycl opropyl am no)-6-((3-

(4- pyri di nyVPEREMAN M no) i mi dazo[ 1, 2- b] pyri dazi ne- 3- RE/BBMOFF%

6- ((3- Cyano- 4-

i m dazo[ 1, 2-b] pyri dazi ne-3- carbonitrile

0x0-1, 2-di hydro-Z-_quinalinypam no)inmdazol[1 2-blpyridazine-3-car
Exanpl e Struct ufFxamglae [ MrBfructure HPLC | No. Yesteent | on |[M+H]'| HPLC
No. Retention
Time
(min.)*
229 " 6-((5-Cyano-2- 384.20 | 1.290°¢
Ne o, Fi€ (trifluoromethyl)phenyl)
>\/N‘N/ N/\©\\\N amino)-8-
b/J/ " (cyclopropylamino)imidazo
[1,2-b]pyridazine-3-
carbonitrile
230 iFs 6-((5-Cyano-2- 426.10 | 1.280°¢
Ne N\H F,C (trifluoromethyl)phenyl)
>\/N“N/ NJQ\\ amino)-8-((2,2,2-
4/ H N trifluoroethyl)amino)
imidazo[1,2-b]pyridazine-3-
carbonitrile
231 Csz 6-((3-Cyano-4- 426.10 | 1.090°
Ne N:I CF, (trifluoromethyl)phenyl)
>\,N P N,CJ/\\\ amino)-8-((2,2.2-
i : N trifluoroethyl)amino)imidazo
[1,2-b]pyridazine-3-
carbonitrile
232 6-((3-Cyano-4- 384.12 | 2970°
Ny N\H cF, ((trifluoromethyl)phenyl)
>\/N~N/ H/Q/\\\N amino)-8-
pﬂl (cyclopropylamino)imidazo
[1,2-b]pyridazine-3-
carbonitrile
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8- Ami no- 6- ((4- net hyl- 2-
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Ti me (mn.)* 8- Ami no- 6- ((4- net hyl- 3- oxo- 3, 4-di hydro-2H 1, 4-
benzoxazi n-6-yl)am no) imdazo[1l, 2-b] pyri dazine-3- carbonitrile

8- (Cycl opropy | am' no) - 644- net hyl- 3- oxo- 3, 4-di hydro2H- 1, 4- benzoxazi n- 6-y1)
am no)im dazo& b9]9 yr| dazi ne-3-carbonitrile 64(3-

met hyl phenW9 Frq/?i'aﬁ ((2,2,2-trifluoroethyl)am no)

I m dazo[ 1, 2- b] pyri da2| ne-3- carbonitrile

6- ((3- Met hoxy-5- (1Ht etrazol - 1-yl ) phenyl ) am no) - 8-((2,2,2-trifluoroethyl)

C%ano- 4-
CT/US2009/059968

am no)i m dazo| 2-_bloyridazine-3-carbonitrile 8 (Qycl oprQ opyl ani no) - 64( 2-
0x0-4- (trifl uol BXEI] ) - 1, wciehy dr of 7- qui ndlmAy| ) ani fEYHHI | HPLC
i m dazo[ 1, 2- b] gpymigazi ne-3- carbonitrile Exanple Strycture|Naygod|MH +
HPLC .
Time
(min.)*
233 @ 6-((2-Chloro-5-cyano-4- 401 | 3.228°
NTNH methylphenyl)amino)-8-(2-
Ne A C! Me
\ﬁ Kj/\ pyridinylamino)imidazo[1,2-
NT N Y
4/ H blpyridazine-3-carbonitrile
234 CFy 6-((5-Cyano-3-fluoro-2- 406.20 | 1.030°
" ge i methoxyphenyl)amino)-8-
N
\ N7 NI l Sy ((2,2,2-trifluoroethyl)amino)
b imidazo[1,2-b]pyridazine-3-
_ icarbonitrile
235 N N-(5-((3-Cyano-8- 412 258"
HN Me
Nﬁ .~ o [cyclopropylamino)imidazo
PSR (12 lpridasines)
Y amino)-2-ethylphenyl)
methanesulfonamide
236 NH,  CF; 8-Amino-6-((3-(4H-1,2,4- 386 | 246°
53
P triazol-4-yl)-5-
>,N\N N Ny yl)
4 H =y [(trifluoromethyl)phenyl)
amino)imidazo[1,2-
b]pyridazine-3-carbonitrile
237 ANH 6-((5-Cyano-2- 40020 | 1.150°¢
Nﬁco (trifluoromethoxy)phenyl)
>/ N N SN amino)-8-
4
(cyclopropylamino)imidazo
[1,2-b]pyridazine-3-
carbonitrile
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No.

Ret enti on

Ti me

(mn.)*

(5-((83- Cyano 8-

(cycl opropyl am no)i m dazo [ 1, 2-b] pyridazi n-6-yl) am no)-2-net hyl phenyl)
acetic acid 6-((2-Chloro-5- cyano 4- met hyl phenyl ) am no) - 8-

(cycl opropyl am no)i mdazo [1, 2
8- Ami no- 6- (V928R{087%. 5-
b] pyri dazi ne-3-carbonitrile
cyanophenyl ) am no)i m dazo [ 1, 2-b] pyri dazi ne- 3-

8- Am no-6-((5-c

- b] pyri dazi ne- 3-
cyano- 4- met hyl phenyl ) ani no) i niffd75j2909959968
8- Am no- 6( ( 2- chl or o- 5-
carbonitrile

carbonitrile

carbonitrile

ano-2- nethoxyphenyl)amino) imdazo[1, 2-blpyridazi
Example Structure Name [M+H]"| HPLC
No. Retention
Time
(min. )*
238 [Oj 6-((5-Cyano-2-(2-(4- 44530 | 0.870°¢
A N morpholinyl)ethoxy)phenyl)
NH H amino)-8-
N Yy, ©
}N\ _ jg\ (cyclopropylamino)
NN Sy
/i H imidazo[1,2-b]pyridazine-3-
carbonitrile
239 ANH . 6-((5-Cyano-3-fluoro-2- 36420 [ 0.970°
Nﬁ)ﬁ\ma/\@\ imethoxyphenyl)amino)-8- .
\_N. ~
y "N N ¥\ [(cyclopropylamino)imidazo
N [1,2-b]pyridazine-3-
carbonitrile
240 A\ 6-((4-Chloro-3- 35090 | 191°
NH
N\ ¢l cyanophenyl)amino)-8-
NN, 2 HJ[::I:sgn (cyclopropylamino)imidazo
i [1,2-b]pyridazine-3-
carbonitrile
241 NH; 8-Amino-6-((5-cyano-2- 344.18 | 3.09°¢
N\ n Fgc
\_N. 2 Jij\ (trifluoromethyl)phenyl)
°N N N
r{‘/ H amino)imidazo[1,2-
blpyridazine-3-carbonitrile
242 N A 8-(Cyclopropylamino)-6-((2-| 398.22 | 1.59°¢
Nﬁ\"‘w methoxy-5-(4-pyridinyl)
\ P
/>/N‘N N | \N phenyl)amino)imidazo[1,2-
N blpyridazine-3-carbonitrile
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6- ((5-Cyano-2- (tri flu oronethyl)phenyl) am no)- 8-

(cycl opropyl am no)i m dazo [1, 2-b] pyridazi ne-3- carbonitrile 6-((5-Cyano-2-
(trifluoronethyl)phenyl) am no)-84(2,2,2 - trifluoroethypam' no)

I m dazo[ 1, 2- 4[' r|da2|ne 3- carbonltrlle 6- ((3-Cyano

(trifluoro¥® W pienyl) amino)-8-((2,2,2 - tI’If|UOI’O€FﬁW550M53%?ImdaZO

[1,2 -b]pyridazine-3- carbonitrile 6- ((3 Cyano-4- (tri flu

oronet hyl ) phenyl ) am no)-8- (cycl opropylam no)i m dazo [1, 2-b] pyri dazi ne- 3-

carbonitrile %P Structure ] +Nl:n?:: S [M-Il?f‘{:]t I’;}PIL%I’I
No. Retention
Time
(min.)*
243 N A N-(4-Chloro-5-((3-cyano-8- | 432 | 2.67°
TS /os// (cyclopropylamino)imidazo
,7 NN N~ Mel[1,2-blpyridazin-6-yl)
N amino)-2-methylphenyl)
methanesulfonamide

* = HPLC conditions

* YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3POy, 4

min. gradient, monitored at 220 nm

° CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous methanol

5  over 4 min. containing 0.1% TFA, 4 mL/min, monitoring at 220 nm.

¢ PHENOMENEX® Luna 5 micron C18 4.6 x 30 mm, 0 to 100 B in 2 min. with 1
min. hold time, flow rate = 5 mL/min., detection at 254 nm, Solvent A; 10%
methanol/ 90%water / 0.1% TFA; Solvent B: 10% water / 90% methanol/ 0.1 % TFA
4 YMC S5 ODS, 4.6 x 50 mm. 1 mL/min., 0-100% Water-Methanol 0.2% H3;PO,, .
10 gradient over 15 min.
° BEH C18 2.1x 50mm, 1.7u, 0 to 100 B in 1 min. with 0.5 min. hold time, flow rate
= 1 mL/min., detection at 254 nm, Solvent A: 100% water / 0.1% TFA; Solvent B:
100% ACN1/0.1 % TFA

T Column: PHENOMENEX® Luna C18 4.6x30mm 3u, A10-90% aqueous methanol
I5  containing 0.1% TFA in 2 min; 4mL/min flow

& Waters Sunfire C18 4.6 x 150mm 5 micron. 1 mL/min., 0-100% Water-Methanol
0.2% H;3PO,, gradient over 4 min.

b Sunfire-S5-C18 4.6 x 50 mm (4 min. grad) 10-90% aqueous methanol over 4 min.

containing 0.1% TFA, 4 mL/min., monitoring at 220 nm.
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Ti me (mn.)* 64(2-Chloro-5-cyano-4- nethyl phenyl)am no) - 8- ( 2-
pyridi nyl am no)i m dazo[ 1, 2- b] pyri dazi ne-3-carbonitrile

6- ((5- Cyano- 3-fl uoro-2- met hoxyphenyl)am no) - 8-
((2,2,2-trifluoroethyl)amno) imdazo[1, 2-b]pyridazine-3- carbonitrile
N- (5- (( 3- O)ERABNO426¥ c| opr opyl ami no)i mi dazo [ 1, 2- b] pyr iFGAZSALY037298

am no) - 2- et hyl phenyl ) net hanesul fonam de 8- Am no-6-((3-(4H 1, 2, 4-
triazol-4-y1l)-5- (trifluoromnethyl)phenyl) am no)im dazo[ 1, 2-

b] pyri dazi ne-3-carbonitrile 6-((5- -2- (trifl th henyl
am ho) 5. (cy ol CHTORMBNENB)iuR s 301 590 BT hacsth RENaD LR HOIPRd | | &

Exanpl e Struct uxgs ANagBvEMSH] 9stPAEN New, H20 -10mM NH4Ac, flow rate = 4 mL/min.,

detection at 220 nm, gradient over 4 min.

} PHENOMENEX® Luna 3.0 x 50mm S 10, 10-900% Water-Methanol 0.1% TFA,

5  gradient over 2 min., monitoring at 254 nm.

EXAMPLE 244
8-(Cyclopropylamino)-6-((4-(diethylamino)phenyl)amino)imidazo{1,2-b]pyridazine-

3-carbonitrile

HN/A Mej
N._ Me
“N

vo U]
\

/. H
10 N

244A: 8-(Cyclopropyl(4-methoxybenzyl)amino)-6-(4-

(diethylamino)phenylamino)imidazo[1,2-b]pyridazine-3-carbonitrile .
OMe
EN/A MeW
Nﬁ)j N ~ Me
\ L
U
N

15 244A
[00285] A microwave tube was charged with 1G (30 mg, 0.085 mmol), N N-
diethylbenzene-1,4-diamine (139 mg, 0.85 mmol), and NMP (1 mL). The mixture was
irradiated in a microwave for three cycles of 15 min. (300W), 120 °C. The crude
. reaction mixture was dissolved in a small amount of MeOH and purified by reversed
20  phase HPLC (YMC ODS-A 5 um 30 x 250 mm, 10-90% aqueous methanol
containing 0.1% TFA, 25 mL/min., 30 min. gradient, monitored at 220 nm) to afford
244A, (5 mg, 9.0 % yield). HPLC: Rt = 3.896 min. (YMC S5 ODS 4.6 x 50 mm, 10-
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Ret enti on Ti me (mn.)* 6- ((5-Cyano-2-(2-(4- 111
or phol i nyl ) et hoxy) phenyl) am no)-8- (cycl opropyl am no)
i m dazo[ 1, 2- 14yri dazi ne-3- carbonitrile 6-((5-Cyano-3-fluoro-2-

met hoxyphe% 2020%?6%(;3 (cycl opropyl am no)i m dazo [1, 2-1)91“/;?%{&09%%&69& 3-

carbonitri | or o- 3- cyanophenyl ) am no) - 8-
(cycl opropyl am no)i m dazo [ 1, 2-b] pyri dazi ne-3- carbonitrile

90% aqueous methanol containing 0.2% H3POy4, 4 min. gradient, monitored at 220
nm). MS (ES): m/z=482.1 [M+H] .

Example 244: 8-(Cyclopropylamino)-6-((4-
5  (diethylamino)phenyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile

HN/A Mej
soUene

>\/N‘N/ N

1 H

N

[00286] A solution of 244A (5 mg, 10.38 umol) in DCM (1 mL) was treated with
TFA (1 mL, 12.9 mmol) and stirred at room temperature for three hours. The reaction
mixture was concentrated and dissolved in a small amount of MeOH and purified by

10  reversed phase HPLC (YMC ODS-A 5 um 30 x 250 mm, 10-90% aqueous methanol
containing 0.1% TFA, 25 mL/min., 20 min. gradient, monitored at 220 nm) to give
Example 244, (1.2 mg, 22.12 % yield). HPLC: Rt = 3.178 min. (YMC S5 ODS 4.6 x
50 mm, 10-90% aqueous methanol containing 0.2% H3;PO,, 4 min. gradient,
monitored at 220 nm). MS (ES): m/z = 362.1 [M+H]". "H NMR (400 MHz, DMSO-

15 ds)dppm 11.09-11.33 (1 H, m), 9.70 (1 H, s), 8.15(1 H, 5), 7.82 - 8.05 (2 H, m),
7.51-7.67(2H, m),6.24 (1 H,s),1.01 (6 H, t,/=6.80 Hz), 0.72-0.86 2 H, m, J =
5.54 Hz), 0.53 -0.72 2 H, m, J = 2.77 Hz).

EXAMPLE 245

20  8-(Cyclopropylamino)-6-((3-((2-(dimethylamino)ethyl)amino)-5-(4H-1,2,4-triazol-4-
yl)phenyl)amino)imidazo[1,2-b]pyridazine-3-carbonitrile

A

L 2L
>\/N‘N/ N N
I H

N

N
\QN
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8- Am no- 645-cyano-2- (trifluoronethyl)phenyl) am no)i mdazo[ 1, 2-
b] pyri dazi ne-3-carbonitrile 8- (Cycl opropyl.am no) - 6-((2-
met hoxy- 5- (4- pyridi nyl) phenyl)am no)i m dazo[ 1, 2-

b] pyri dazi ne-3-carbonitrile Exanpl e No. Structure Nane
Retention TYMEYMHH9» 243 HNA O Me 0,,c, /jilMe H/F
N- (4- Chl or o-5- ((3-cyano-8- (CYd Opr Opyl aML110) 1M dazO

MeHE HPLC
S$2009/059968

[00287] A mixture of Example 36 (30 mg, 0.090 mmol) and 1-methylpiperazine
(100 pL) in NMP (1 mL) was heated in a microwave at 160 °C for 1 hour and 15 min.
The reaction mixture was purified by prep HPLC. The fractions were concentrated,
diluted with saturated aqueous NaHCO; and extracted with EtOAc. The organic

5  phase was dried with Na,SO,, filtered, concentrated, and purified by flash
chromatography, silica gel (4g, stepwise gradient from 100% dichloromethane to
10% methanol/dichloromethane) to give Example 245 (8.0 mg, 21% yield) as a white
solid. HPLC: Rt = 2.608 min. (CHROMOLITH® column 4.6 x 50 mm eluting with
10-90% aqueous methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring

10 at220 nm). MS (ES): m/z=414 [M+H]".
EXAMPLE 246

6-((3-Cyano-5-(4-morpholinyl)phenyl)amino)-8-(cyclopropylamino)imidazo[1,2-

b]pyridazine-3-carbonitrile

(o)
A [N]
O
fi-
N" N X
H N
N//

[00288] Example 246 was prepared from Example 36 and morpholine following

15

the procedure employed for the preparation of Example 245. HPLC: Rt = 3.466 min.

(CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous methanol over

4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220 nm). MS (ES): my/z =
20 401 [M+H]".

EXAMPLE 247

6-((3-Cyano-4-(4-morpholinyl)phenyl)amino)-8-(cyclopropylamino)imidazo[1,2-

b]pyridazine-3-carbonitrile
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[ 1, 2- b] pyri dazi n-6-y1) am no)-2-net hyl phenyl ) net hanesul fonam de 432 2.67 h
* = HPLC conditions a YMC S5 ODS 4.6 x 50 mm 10-90% aqueous net hanol
containing 0.2% H3PO4, 4 mn. gradient, nonitored at 220 nm CHROMOLI TH(r)
colum 4.6 x 50 nmeluting with 10- 90% aqueous net hanol ver 4 mn.

cont ai ni ngwé)Té/O/OI‘ERS’ 4 mL/mn, nonitoring at 220 nm f;l S(61*') Luna 5
mcron C18 4.6 x 30 mm O to 100 Bin2 mn wth 1 mn. hold tine, flow
rate = bdetection at 254 nm Sol vent A 10% met hanol / 90%wat er /0. 1% TFA,
Sol vent B: 10% water! 90% net hanol % TFA YMC S5 ODS, 4.6 x 50 mm 1
mUni n., O-100% Wt er - Met hanol 0. 2% Hsjbt 109%a.d| ent over 15 mn. BEH C18
2.1x 50mm 1.7u, 0 to 100 B in 1 mM with 0 n. hold tine, flowrate =
1 nml/mn., detection at 254 nm ewat er / 0.1% TFA; Sol vent
B: 100% ACNL / 0.1 % TFA N\ _N. PHENOVENEXt Luna C18

4. 6x30mm 3u, A10-90% aqueous net fandy iviing 0.1% TFA in 2 nin;
4ml/min flow Waters Sunfire Cl& 4.6 x 150mm 5 micron. 1 nlimn., 0-100%
Wat er - Met hanol 0. 2% H3PO4, gradient over 4 min. h Sunfire-S5-Cl8 4.6 x 50
mm (4 min. grad)0289- OBSémmip 3 ues prepararfiom Example25 midmonplmhinafoiowigs 0. 1% TFA, 4

m./mn., nonit ; NEA(. H x 50mm
S10 Sol vent A %ﬁogp Gofire %’Q%??ﬁ}z”hefge Zratr\?ﬁfﬂg%gogl !v'gnt B2 ki gf?/?SA’éN 5% H20
-10mV NH4Ac, f (GHRPMOLIEH® columed 6 ixSA man clpting m%loéﬁ%dn@nus raskanolpveri n.
PHENOVENEX( r5) Ly c§nt9m>ﬁg 59@’“?1@' QmL%9m9QQIfﬁoV}ﬁ%§'t<226/ﬁﬁg‘am|(E@ thip=TFA,

5gr adi ent over 2 nonitori
8- (Cycl opr opyl & %’)H 6AH NMR (499 %@W‘iﬁh@?ﬁf‘l‘?éﬁlrﬂ))@} RRUEZB[NJ Z- b] pyri dazi
ne- 3 -carboni brlg) 814 (1 H, ), 7.93 (1 H, 5), 7.77 (1 H, dd, J = 8.94, 2.64 Hz), 7.20 (1 H, d, J

=9.07 Hz), 6.18 (1 H, 5), 3.70 - 3.82 (4 H, m), 3.03 - 3.11 (4 H, m), 2.51 - 2.59 (1 H,
m), 0.76 - 0.86 (2 H, m), 0.62 - 0.71 (2 H, m).

10
EXAMPLE 248
6-((3-Cyano-4-(4-methyl-1-piperazinyl)phenyl)amino)-8-

(cyclopropylamino)imidazo[1,2-b]pyridazine-3-carbonitrile

HN 5
NQ‘/i /@C\)
\

15 [00290] Example 248 was prepared from Example 25 and 1-methylpiperazine
following the procedure employed for the preparation of Example 245. HPLC: Rt =
3.188 min. (CHROMOLITH® column 4.6 x 50 mm eluting with 10-90% aqueous
methanol over 4 min. containing 0.1% TFA, 4 mL/min., monitoring at 220 nm). MS
(ES): m/z =401 [M+H]". "H NMR (400 MHz, DMSO-de) & ppm 9.47 (1 H, 5), 8.19

20 (1H,d,J=2.77Hz),8.13 (1 H,s),7.92 (1 H,s), 7.74 (1 H, dd, J = 9.06, 2.52 Hz),
7.18 (1 H,d,J =9.06 Hz), 6.17 (1 H, 5), 3.01 - 3.13 (4 H, m), 2.42 - 2.60 (5 H, m),
2253 H,s),0.74 - 0.87 (2H, m), 0.61 - 0.71 (2 H, m).

EXAMPLE 249
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10 244A:. 8- (Cycl opropyl(4-net hoxybenzyl )am no) - 6-(4-
(di et hyl am no) phenyl am no) i m dazo[ 1, 2- b] pyri dazi ne-3-carbonitrile Ow
15244A [ 00285] A mi crowave tube was charged with 1G (30 ng, 0.085 mmmol),

, Nl di et hyl benzene-1, 4-diamne (139 ng, 0.85 mml), and NWVP (1 nL). The
m xture wasVPRPU@A#28%%d in a mcrowave for three cycl es FET/US300H03996% 300w ,
120 C. The crude reaction m xture was dissolved in a snmall anmount of MeOH
and purified by reversed 20 phase HPLC (YMC ODS-A 5 um 30 x 250 nm 10-90%
aqueous net hanol containing 0.1% TFA, 25 m./mn., 30 m n. gradient,
moni tored at 220 nm) No3&Pfrep-Sieagiorpnylamynoludyzad JibdyveyazinpLC. Rt = 3. 896
mn. (YMC S5 ODS 4.6 x 50 mm 10‘yl)am1;1%§hcnyl Afi%iagueous net hanol contai ni ng
0.2% H3PO4, 4 min. gradient, nonitore 20 nm. M5 (ES): mz = 482.1
[ MeHf . Exanpl e 244: 8- (Cycl opropyl ani ) 6- ((4-
5(di et hyl am no) phenypam no) i m dazo[™, 2- b] pyri dazi ne-3-carbonitrile [00286]
A sol ution of 244A (5 ng, 10.38 Ni BCM (4 mL) was treated with TFA
(1 m, 12.9 mml) and stirred at\r t elyp ‘gre for three hours. The
reaction mixture was concentrate aHd i sSOl Wd NHa a snal | anount of MeOH
and purified by 10 reversed phage HPLC (YMC OCDS-A 5 urn 30 x 250 nmm 10-90%
aqueous net hanol containing 0.1% TFA, 25 niL/mn., 20 mn. gradient,
- m)ni tored at 22[003%) tSolfgrhayéciirin).@72204 0.034m@okgM splRtichdoMeC) w)s HPLC. Rt

= 3.178 min.g (Y] ; cont ai ni ng
0. 2% H3POA, 4 mMﬁed%ra ?8ﬁ?§°la§8ﬁ?¥m4)b ngégmﬁﬁﬂ‘dﬁ%ﬂ%s@%#} 362. 1
[ MFH . 1H NMVR (%038 W) in EHVESO 0. ﬂmdﬁpm%@ (%e resultingdglufian whs stigred f@f 70(1 H,

s), 8.15 (1 H, ﬁ»mmhl@geac&n%s ﬁl?enhlled Whth th-e15a1=1d BaJltI&Zd gc%wé'eln \mer afd- 24 (1 H
s), 1.01 (6 H, 80 Hz), O. 4 Hz), 0.53 -

0.72 (2 H m CMzW'?ereumf) 3 prmmtfmﬁswegacvquu@pvaﬁ ébVthﬁ?dﬁbS 6- ((3
- ((2- (di net hyl aﬂlrﬁl@)ﬁ@@ ddYidch@ditd) The Rsitddal d%bcﬂveﬁ il 820 (041mL) and treated
yl) phenyl) ar% no&rllthnt]rletﬁzlsﬂa[ﬁ 1(15 9 ]Lp(}/ 5(49 n(ar?'o )I arrllg TFA (6; 9 I;ntI)f))aTndI s%urrédl a? rolggl G N
temperature for 20 min. Volatiles were removed via a stream of nitrogen, and the
solid was dissolved in DMF and purified via preparatory HPLC using an ' YMC ODS
C-18 column (30 x 250 mm), 0%-100% B. Solvent B: (90% MeOH, 10% H,0, 0.1%
TFA). Solvent A: (10% MeOH, 90% H,O0, 0.1% TFA). Gradient, start % B =0,
15  final % B = 100, gradient time 180 min. (total run time 200 min.), flow rate 25
mL/min. (monitoring at 254 nm). The appropriate fractions were concentrated in
vacuo, and the remaining residue was suspended in 2 mL 1:1 MeCN/IN HCl and
lyophilized overnight, furnishing Example 249 (0.002 g, 28% yield) as a light yellow
solid. HPLC: Rt = 3.390 min. (YMC S5 ODS-A column (4.6 x 50 mm). 0%-100% B.
20  Solvent B: (90% MeOH, 10% H,0, 0.2% H;PO,). Solvent A: (10% MeOH, 90%
H,0, 0.2% H;PO,). Gradient, start % B = 0, final % B = 100, gradient time 4 min.,
hold at 100% 1 min., flow rate 4 mL/min.). MS (ES): m/z = 385.1 [M+H]". 'H NMR
(400 MHz, CD;OD) 6 ppm 7.99 (1 H, s), 7.57 (1 H, s), 7.44 (1 H, d, J = 1.76 Hz),
7.23 (1 H,d, J=8.06 Hz), 6.84 (1 H,d, J = 1.51 Hz), 6.36 (1 H, s), 3.68 - 3.74 (1 H,
25 m),2.86(1H,s),2.62(1H,s),1.82-1.89(1 H,m), 1.39 (1 H, s), 1.27 - 1.34 (1 H,
m), 0.85-0.94 (2 H, m), 0.67 (2 H, s).

EXAMPLE 250
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- 199 - [00287] A m xture of Exanple 36 (30 ng, 0.090 mmol ) and
1- met hyl pi perazine (100 pt) in NMP (1 nL) was heated in a mcrowave at 160
C for 1 hour and 15 mn. The reaction mxture was purified by prep HPLC.
The fractiQps [ oncentrated, diluted with saturated agueous NaHCOL and
extracted % Wm@ gﬁﬂg The organi ¢ 5phase was dried wi t B¢ 1@5@84959% tered,
concentrated, and purified by flash chromatography, silica gel (4g,
st epwi se gradient from 100% di chl oronet hanc to 10%
met hanol / di chl or thane | ve Exanpl e 245 21% yjel d ~as a
white solid. HFL ngano'é' ‘6’618 ﬂam‘(‘@%{% ?.ﬁ"h‘ 1 l)ﬂn‘éo)ﬂh“%l el uting
with 10-90% aqueous met hanol over 4 méhyhgeant ai ni ng 0. 1% TFA, 4nonitoring
10 at 220 nm. M5 (ES): mz = 414 [Z&:&]. EXAMPLE 246
64( 3- Cyano- 5- (4- nor phol i nyl ) phenyl no) - 8- (cycl opropyl am no) i m dazo[ 1, 2-
b] pyri dazi ne-3-carbonitrile 0 AC ) 15 [ 00288] Exanpl e 246 was
prepared from Exanple 36 and npN 'ne | opi ng the procedure enpl oyed
for the preparation of Exanple ¥ H# 3m466 mn. (CHROVOLI TH(r)
columm 4.6 x 50 mm el uting with 10"90% aquedhis Nret hanol over 4 nin.
containing 0.1% TFA, 4 nL/ mn. N/ monitoring at 220 nm). M5 (ES): mz = 20
401 [ MtH] +. EXAVPLE 247 64(3

- Oyano- 4- (4- nol{aHi n?‘l’ﬂﬂliéﬁyplﬁﬁﬁoﬁléygﬁl]@ém@pﬁ@ﬁM@rﬁﬂﬁG)@?ﬁﬂ%ﬁzo[1 2-
b] pyri dazi ng- 3 ;aaRANisolyahfe 9.18ME, 0.16 mmol). The reaction was slowly warmed to

22 °C and stirred overnight. The reaction mixture was filtered, and the solid was

washed with cold DCM. The solid was then dissolved in THF and concentrated in
vacuo, revealing a light tan solid, which was dissolved in a solution containing 1:1
TFA/DCM and 0.1 mL triethylsilane. The mixture was stirred at 22 °C for 30 min.,

10 The volatiles were removed via a stream of nitrogen, and the residue was taken up in
EtOAc/DCM, whereupon a precipitate formed. The solid was filtered and washed
with DCM and dried overnight. The resulting solid was taken up in 1N HC1 (2 mL)
and lyophilized overnight, furnishing Example 250 (0.041 g, 67 % yield) as a white
solid. HPLC: Rt = 3.573 min. (YMC S5 ODS-A column (4.6 x 50 mm). 0%-100% B

15  Solvent B: (90% MeOH, 10% H,0, 0.2% H3PQ,4). Solvent A: (10% MecOH, 90%
H,0, 0.2% H;PQ,). Gradient, start % B = 0, final % B = 100, gradient time 4 min.,
hold at 100% 1 min., flow rate 4 mL/min.). MS (ES): m/z = 363.1 [M+H]". '"H NMR
(400 MHz, DMSO-d¢) 6 ppm 9.24 (1 H, s), 8.45 (1 H, s), 8.11 (1 H, 8), 7.81 (1 H, s),
7.62 (1 H,dd,J =8.06,1.26 Hz), 7.50 (1 H, d, J= 1.76 Hz), 7.12 (1 H, t, / = 8.18

20 Hz),6.82-6.92 (1 H,m), 6.29 (1 H, s),5.95-6.13 (1 H, m), 2.60 - 2.67 (3 H, m),
243 -2.55(1 H, m),0.73 - 0.83 (2 H, m), 0.58 - 0.69 (2 H, m).

EXAMPLE 251

N-(5-((3-Cyano-8-((5-hydroxy-2-pyridinyl)amino)imidazo[1,2-b]pyridazin-6-
25 yl)amino)-2-methylphenyl)acetamide
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[ 00289] Exanple 247 was prepared from Exanpl e 25 and norpholine foll ow ng
the procedure enpl oyed for the preparation of Exanple 245. HPLC. Rt = 3.188
mn. (CHROMOLI THO columm 4.6 x 50 mmeluting with 10-90% aqueous net hanol
over 54 mn. containing 0. 1% TFA, 4 nL/mn., nonitoring at 220 n (%)
(ES): mfz VO@YMON4MY . 1H NVR (400 Mz, DVBO d6) ppm g’gcg@s(zwewg, 8.21
(1 H d, J =277 H), 814 (1 H 5s), 7.93(1 H s), 7.77 (1 H dd, J =
8.94, 2.64 Hz), 7.20 (1 H, d, J =9.07 Hz), 6.18 (1 H, s), 3.70 - 3.82 (4
H m, 3.03 -3.11 (4 H m, 2.51 -2.59 (1 I—II_i m, 0.76 - 0.86 (2 H m, 0.62
- 0.71 (2 H m. 10 EXAVPLE 248 =

6- (( 3- Cyano- 4- (4- net hyl - 1- pi per azi nyl
(cycl opropyl ami no) i ni dazo[ 1, 2- Npyr ifhazithe-3-carbonitrile 15[00290] Exanpl e
248 was prepared from Exanpl e 25 - Yoper azi ne fol | ow ng t he
procedure enpl oyed for the prepd i mil e 245. HPLC. Rt 3.188
mn. (CHROMOLI TH(r) colum 4.6 x>§0 ’hmﬂa utindy Wweh 10- 90% aqueous met hanol
over 4 min. containing 0.1% TFA,,ﬂ/ m./mn., nonitoring at 220 nm. M (ES):
mz = 401 [M+H . 1H NWR (400 MHz, DI\/SOdG) ppm 9.47 (1 H, s), 8.19 20(1 H,
d, J = 2.77 Hz) 008313 Tok skhpession O?Emp(eﬁ (bt mg)0. 157miel) ia DAY/ (L) Was= 9. 06,
292 ), 7. 18(Jatd nihy iy 1 SR, D mp O LA ol ool diibg bl ), 2,42 -

2.60 (5 H m L074 -0.87 (2 , 0.61 - 0.7 (2 H m.
EXAVPLE 249 - 2gler mtrogen and t e resulting suspension btlrred at amblent temperature for 1 hour.

N- (343- Cyanos 8- A f ¥di:RR4I aRY-R 07 B¥}) 110 MagiRhich, &5 FﬁLP()’S el iwas &1ded and the
yDam no) phenyl ) sul fam de HN 291] Sul fanoyl chloride

0
(0.017 ml, 0. 03WxHRHYas <2md§6fml?%ﬁnipﬁaw@ém)l8\[ha 353 BREF PR WaTAlupRehedc o d

sol ution of 3A {fh @Q&Balﬁ,nelﬁraﬁﬂeztdmpk witRD® NAGEA (& résamlnl: hnixtiéke %8 mol ) in
DCM (0.5 nlL) under nit en. The{oiultln }_‘utl Bstll’l’ for 30 mn.
The reaction Wa%mﬁﬁﬁ@r"} ’é SRR YRRE 'awate%a% ‘E?"B 38 Pdeiddn Wtk and Dom

wher eupon a pr egisgd wist ®atérahdEtldried Ehe rreaiaé wapufified byrrévewaghaké HPler,aad and t he
filtratewa conc tr [ esi | v n 2rrL) and
treat ed 10 quﬁ T“gh { %Hgﬁil N0R ,&V‘p gsgég‘sso %%S%WHPEF:%\Q 0.2 nl) and
stirred at roonytlda)nﬁé]:@*tRuteS £28 mi QY MICrs5 ORY ammsmmn% 0ot efblwehta a St ream
of nitrogen,
preparatory HPE% %@fnﬁe&w %ﬁ%s%%é%qf?e Oﬂe ; ég@}j \%ﬁ(}# m‘r‘?q{ g)% 100% B
Sol vent B: (90%. 33@@3?0410@&&142@,, ste@t % % T(F/ﬁ)lal WBBIﬁﬂéhtgraAlen(tmm% e kpld B0% H20,
0.1% TFA) . G adj@ily mAL AbY rat® BnT/nth). MS (ES): m/z=415.0 [M+H]". 'H NMR (400
15 MHz DMSO-de) 8 ppm 9.74 (1 H, 5), 9.37 (1 H, 5), 9.20(1 H, s), 8.16 (1 H, 5), 7.95
(1H,s),791(1H,d,J=2.76Hz),7.59 - 7.67 (2 H, m), 7.32 (1 H, d, J = 9.04 Hz),
7.19 (1 H, dd, J = 8.78, 3.01 Hz), 7.07 (1 H, d, J = 8.28 Hz), 6.88 - 6.95 (1 H, m).

henypam no) - 8-

EXAMPLE 252
20 N-(5-((3-Cyano-8-((5-(2-hydroxyethoxy)-2-pyridinyl)amino)imidazof 1,2-
b]pyridazin-6-yl)amino)-2-methylphenyl)acetamide

e
N\

HN” °N
sONeS:
\

>/N‘N/ N NJ\
y/ H H

N
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15final % B = 100, gradient time 180 mn. (total run tinme 200 mn.), flow
rate 25 nb/mn. (nonitoring at 254 nm. The appropriate fractions were
concentrated in vacuo, and the remaining residue was suspended in2n 1:1
MeCNAN HC1_and | hilized overnight, furnishing Exanple 24 50 002 g, 28%
yield) as ¥974H Q/ {}& low solid. HPLC Rt = 3.390 min. CYRESHEIRPESA col um
(4.6 x 50 MM . 0% 100% B. 20 Sol vent B: (90% MeOH, 10% H20, 0.2% H31304).
Sol vent A: (10% MeOH, 90% H20, 0.2% H3PO4). Gradient, start % B = 0, final
% B = 100, gradlenttlrre m n hold at 100% 1 rrin, flowrate 4 nb/mn.).
M5B (ES): ink =[R84 melutnw%mle%m@&@wIsmﬁlbm%ép(ffnlﬂwag) 7.57(1
H s), 7.44(1 Hideda- bﬂomo'bchﬁ)ltlYOanl 838 fnfno foﬂowe@lbyK@C@@(Zb‘lﬁDm 6)185 (1 H d,
J =1.51 Hz), 6.3 ng, 68-374% 41% Ei 262(1
H s), 1.82- 1."8@?(%1 ’IQ,therf‘fS“ ‘Tgé‘éﬁpfnilolll“’a%fﬁ“” at390 C1°‘§ZP(‘ Ly eH’f"‘“tée 85 - 0.94
(2 H m, 0.67 natkrild, was filterbdX¥lyRhdthe BiOther 1#0& was purified by reverse phase HPLC.

1- (3-((3-Cyano-8- cl.opr.opyl am no)i m da 1, zin m no) phenyl
18T Nmthyl o edOEAPOPGERIRE RS Vb OREBTe TSIt PO ReaAn CotTBs o b. 103
mol ) in DCM ( 2mbint o BCH{OE, dihgedSvichdied HOt tahy lybsidi¢dvaticd €mpk 237, 0 16

mol ). The rea n ver The
reac%i on m xt ugéekﬁla‘g’wﬁ%iz%m Y"gyz»ﬁﬁﬁeﬁgof%& %ﬁg@\l@é% gs\g\f g‘l DCM The
sol id was then Sdimsnd1%-&eD% B. TelkenaBA(90% M, 10X eHdOj 2% HR(@y). $adweeAi Nng a

light tan soli g{"ﬁ@%ﬁﬁaﬁ@f%w}%ZHGI%“@'RI%"’?@ C(?%%"’/@Bn%& 1 TFA/ DCM

and 0.1 nmL tri \ _ e mxture was stirre or '30 mn. 10
The vol ati |1@s gesdenttianeghreid., heldatd 0% d grim ddw nietdmolgmin.). a8 (EhHenizesi due was

taken up in EtQ4e( H@ﬂu V\hwré%amwb@/fs@ajesgb&nwmq@b) bhe saldhd was

filtered and washed with dried overnlg resultlng solid was
taken up in | N9R&L [x).M25 (hHas)! 8/&pth- 12 (2 Hamp el mﬁhﬂt) 7.304?¢ A i MY7Exanpl e 250
(0.041 g, 67 %més 9191 By, @ V¥stie,) SQel- qlold:h B) @ 1312734/ 1), § YMC S5 ODS- A
colum (4.6 x m) . 0% 100%B 15 Sol vent 9 % MeOH, 10% H20, 0.2%

H3PO4) . Sol ventﬂ&{“)(zﬂddé Hb@# 9% 120, 0.2% H3PO4) Gradient, start %B =
0, final %B = 100, gradient time 4 mn., hold at 100% 1 mn., flowrate 4
rLimn). M5 (ES): Mz = 363 1 (ML, MR (400 ke, DIBO-00) § ppm o. 2¢
, s), 8. , s), 8. s =
8.06, 1.26 Hz), B-BUs-Actlamido-4drethlylphénytdzyino)-3- cgzﬁ(oilnnﬂ’kzo[tl2h]pyrﬂa21188-20HZ), 6. 82
-6.92 (1 H m, 6.29 (1 H, 267(3H, m,
2.43 - 2.55 (1 H n, o 73"‘3“)“8’)'3‘%(%((5"’]91@%?‘ “"E?t%gg’&%‘"%"g (2 H
EXAMPLE 251

N (5((3- Cyano- 84( 5- hydr oxy- 2- pyri di nycf n‘r’ﬁ\}lrm dazo[ 1, 2- b] pyri dazi n- 6-
25yl ) am no) - 2- net hyl phenyl ) acet am de -~203 - MeHN N

HN
T
\ P
>/N‘N N NJ\Me
V) H H
N

20
253A: tert-Butyl 3-(4-methoxybenzylamino)benzoate

Ejﬁ"

253A
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1002931 To a suspension of Exanmple 5 (65 ng, 0.15 mml) in DCM (4 nlL) was
added BBr3 (1.0 Msolution, 1.52 niL, 1.52 mmol) dropw se at room
tenperature under nitrogen, and the resulting suspension stirred at ambi ent
tenmperature for 1 hour. 5 An additional anount of BBr3 (1.0 Msolution, 0.5
m., 0.5 moVf 2N494%eed and the nixture was stirred at EHFRHEOMEer at ure
for 18 hours. The reaction was quenched with water, and neutralized to pH 8
with 1 N NaOH The resulting m xture was stirred at anbi ent tenperature for
40 minutes, and the solid was collected by filtration, rinsed with water

and air dried. (P¥S esASéd evanerspapmdritom ‘bdetbwbww@é@pﬁﬁé% pilé  and

101 yophi |'i zed V“!uﬁlhot;lsn&at'élfd'lgvmg(?he%r(yc@d@%r@éicﬁbc%ﬁﬂ-4A.(I%4~.(§ RIT3 89 nfiB3 Mol ,
54.8%yield). HPLC YMC S5 ODS (4.6 x 50 . 0% 100% B.
Sol vent B: (90%%@“@@8%2@13@824%( Y, A16§0%antcous methapobonieiping 90% H20,
0. 2% H3POR) . G icatiiavin Stk Un¥ouln Fio®), Krsed), 96,8 54 300-ugr adi ent time 4
mn., hold at 100% 1 mn., flowrate 4 nL/mn.). M5 (ES): mz = 415.0
[MFH ' . 1H\VR (400 15M—Iz DVSO-d6) 6 ppm 9. 74(1H s), 937(1H s),
9.20 (1 H, s), @53@6 te(rtlBLln'i%l 35(%6 ch?or%-c@énolﬂmda% 2h] ?ﬂndézilﬂ Kynd, J = 2.76 H),
7.59 - 7.67 (2 H, 81H dd J = 8.78,
3.01 Hz), 7.07 @ith%beIFM%bez@aﬁz) 6. 88 - 6.95 (1 H m. EXAVPLE 252
20N- (5- ((3- Cyano- 845- (2- hydr oxyet hoxyme2- pyri di nyl ) am no) i m dazo[ 1, 2-

b] pyri dazi n- 6-yl ) am no) - 2- net hyl phenyqg HN N - 204 - [00294] To a
solution of Exanple 251 (15 ng, O.O§ itmeDMF (0. 5nL) was added

2- bronoet hanol (0.013 nL, 0.18 nruno | ¥fed by K2CG3 (20.01 ng, O0.145
mol ), and the resulting suspensi on W rred at 100 C overni ght. The
insoluble material was filtered off, alid the nother |iquor was purified by

reverse phase HPLC. 5The appropria ctions were concentrated. The
resi due was dissolved in a small a CH3CN, diluted with 0.5 N HC1,
and | yophilized to yield Exanple 252 (

B.88 ng, 0.012 mol, 33.2%. HPLC Rt
= 3.481 min. (YMC S5 ODS col umm (4N x 50 mm). 0% 100% B. Sol vent B: (90%

IVEOH, 10% H20, 0.2% H3PO4). Sol vent A: é 10% MeOH, 90% H20, 0.2% H3PO4) .

Gradient, start % B =0, final % B = 100%5380 gradient time 4 nin., hold at

(108°0A) 1 mn. DI{/% 3 ggﬁ%gt 2548 m ;m:;ﬁre)i froMiséE&dalﬂ&a]mf%@onl;winlglﬁldl II-1 Ng/R2 (
4 VHz , .25(1

ey s 0 e BPfescrpeds 15 B8 il b Gey B Lama Uy )y,

7.15(1 H d, J %680 3uzA10-90%8ueoud mbfhaio? cdrtainiig 0. B% THA 2n Hmint 4mﬂ/m1-n4 89 Hz),

3.51 (1 H s), 2 17 s), (2.H s). 15 EXAVPLE 253 3 -(6-(3-Ac

et ami do- 4- net hyﬁ‘b"ﬁer&?@'%%?é‘wéﬁ@m dazo [1, 2-b] pyri dazi n- 8-

yl am no) - N- (2- (di met hyl am no) et hypbenzam de 20 253A: tert-Butyl

3- (4- met hoxybenzul-aml RO} RG 83938 Simidazof1,2-blpyridazin-8-yl)(d-

methoxybenzyl)amino)benzoic acid

%

253C
[00297] A solution of 253B (100 mg, 0.20 mmol) in acetonitrile (5 mL) was treated
20  with iodine (15.54 mg, 0.061 mmol) and water (50 pL, 2.78 mmol). The reaction

- 206 -



MeO 253A - 205 - [00295] 253A was prepared from 4-net hoxybenzal dehyde
and tert-butyl 3- am nobenzoate follow ng the procedure as described in 4A
HPLC. Rt = 3.82 mn. (PHENOVENEXR Luna C18 4.6x30mm 3u, Al0-90% aqueous

met hanol cgntaining 0.1% TFA in 2 mn; 4nl/mn flow). I\/B/(UESO%: mz = 314.0
[MeH . 5 o WA014/042699 o yl PCT/US2009/059968

34(6-chl oro- 3-cyanoi m dazo[ 1, 2- b] pyri dazi n-8-y1) (4-

. met hoxybenzypam no) benzoat e 253B 10[ 00296] 253B was prepared from 253A and
a mxture of 1F follown th%o rocedure_as descrjbed in 1G HPLC. Rt = 4.99
mn. (PHENOVENI‘:*%ME&”ﬁ%lStK':‘%Qa‘@. 653‘?5%410355', Thermachenpfrostidinegt WihehYlcont ai ni ng
0.1% TFA in 2 midtte, 4idbadhdd ithomer, Mo aqied)s layer wasexhrBledbvithMtiyl]) acethe253C:

3- 06- Chl or o- 3-cyanqi m.dazo 2-b ri dazi.n: 8- 4-

net hoxybenzypaﬁgﬁ&qﬁe 1}661081["%8%3"%“ “ﬁ’ééﬂed over’ I&%é%‘z"’@?fo“ﬁ\e'gr&eﬁt—ﬁth of 253B
(100 ng, 0.20 masiug wasnri@eaaddenithtDGM end fAterdd) Thefltrite @ad @dcedfomed, h | odi ne (15. 54
ng, 0.061 l),. and Q1A 2.0 | ). The reaction - 206 - mxture
was sti rre(ngt d@tf"véd}f'@‘?&g" é{glﬂ’" 's?}l.Téd‘ﬁx ﬂaq‘ecaﬁoﬂag)oﬁraﬁli‘yxfl[ﬁaecob\’/g‘g?gi $uted with

et hyl acet at e, gaduntwhsibeffomihedanessthyt acetitedn Equied.ushd apprepriapafsacéxt wact ed wit h

ethyl acetate Qcﬁm'céﬁtﬁ%d Eﬂéése{ ﬁgﬁ(}%&gl%hl%fln@&r%m &zcz%?ﬁ?l%%%% gs’7'fsﬁq% gygr Na2SO4

and concentrate s triturated w ered. The
filtrate was cénhgpediasatyeltbw HHi.SPBICVRY= 4.3 DOMPHENOMENEX® dnadyl8f | ash

h t h id. [ - 8 ; . - et hyl
chromat ogr ap y4.6§3(%r§r§;?¢hgqg-gg@ é&e%us?netl%%@l%ﬁﬁ‘ikmggg/(!ﬁ’l\Hz%ﬂl hﬁeig_%ﬂﬁs ethy

acetate in 15 mn. FOpri at e fraction concentr at under
reduced prdf9suflewanMSdEPea/dT3¢8dMeH o yield 253C (57.5 ny, 64.9 %yiel d)
as a yellow solid. HPLC. Rt = 4.23 mn. (PHENOVENEXO Luna C18 4.6x30mm 3u,

Al10- 90% aqueous net hanol containing 0.1% TFA in 2 nmm 4nl/mn 10 flow). M5
(ES): mz = 43;_5.’(5):[MﬁFhlong%g_anmmldazo[l,2-b]pyr1dazm-8-yl)(4—methoxybenzy1)amino)-

3- 46- Chl or o- 3- w@q@ihmhgﬁzl%ﬂet}@t)mnmﬁmedazi n- 8-y1) (4- met hoxybenzypani no) -
N- ( 2- (di met hyl am no) et hypbenzam de

OMe H
Oy N Me
EJ .
N

2 N

\ —
>/N‘N
/i

15 " 253D
[00298] A stirred solution of 253C (55 mg, 0.127 mmol) in DMF (1.0 mL) was
treated with N, N’-dimethylethane-1,2-diamine (0.021 mL, 0.190 mmol), BOP (72.9
mg, 0.165 mmol) and TEA (0.035 mL, 0.254 mmol), and the reaction mixture was

Ci

stirred at ambient temperature for 1 hour. The reaction mixture was concentrated,

20 triturated with water, and the resulting white solid was collected by filtration to yield
253D (60.0 mg, 93.7 % yield). HPLC: Rt = 3.47 min. (PHENOMENEX® Luna C18
4.6x30mm 3u, A10-90% aqueous methanol containing 0.1% TFA in 2 min; 4mL/min
flow). MS (ES): m/z = 504.1 [M+H]".

25  Example 253: 3-(6-(3-Acetamido-4-methylphenylamino)-3-cyanoimidazo[1,2-
b]pyridazin-8-ylamino)-N-(2-(dimethylamino)ethyl)benzamide
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Ove 0 Me C 15253D [00298] A stirred solution of 253C (55 ng, 0.127 mmol)
in DVF (1.0 nL) was treated with N ,/s/1-dinethyl ethane-1, 2-diam ne (0.021
m., 0.190 mol), BOP (72.9 ng, 0.165 mml) and TEA (0.035 ni, 0.254 nmol),
and the reaction mxture was stirred at ambient tenperature for 1 hour. The
reaction mWPARHEE concentrated, 20 triturated w th REERIOARIK he
resulting white solid was coIIected by filtration to yield 253D (60.0 ny,
93.7 %yield). HPLC. Rt = 3.47 min. (PHENOVENEX(r) Luna Cl18 4.6x30mm 3u,
Al10- 90% aqueous net hanol containing 0.1% TFA in 2 min; 4nL/mn flow). M
(ES): mz = 504.1 [ Mr1-1]+. 25Exanpl e 253 Me
3- (6-(3- Acet ani do- 4- net hyl phenyl am no) - 8- cyan§li m dazo[ 1, 2-
b] pyri dazi n- 8-yl ami no) - N- ( 2- (di net hyl agfno) et Mgpbenzani de - 207 - HN N NC
[ 00299] Exanple 253 was prepared from D and N-(5-am no- 2- et hyl phenyl)
acetam de followi ng the procedure ablNdescribed in Exanple 6. HPLC. R =
3.110 mm (YMC S5 ODS (4.6 x 50 0% 100%-Me, Sol vent B: (90% MeOH, 10% 5
H20, 0.2% H31304). Solvent A (18%\e H,HgQ, 0. 2% H3POX4). G adient,
radNen tTTeN4 Men., hold at 100% 1 min.,

start % B =0, final % B = 100,
flowrate 4 m./mn.). M5 (ES): z =51 2[|\/F'H] 1H NMVR (400 MHz, DVBO- d6)

8 PPm 10. 04(1 Hjookav] $x)amp192532was$ré,i»8reﬂ Eroﬂnl,zsn) andN-Blan(ido-Hmet)lphdhy®4(1 H, t,

AL TR e R o o i O T TN

H q, J 5 69 Hin) (YNC B4 008 4,6 x50 mdm)=0%-186% Bz )Solvnt B3 (90%2M 83H, (le%H n') 2.08
(3 H s), 0 : 0 W

34( 3- Cyano- 6 n%tf :QZ/SI)%’Q(‘)S-SH%S'%%' -(iq—{?t eetOrHazg(())( P_btoy%/" )arrah lﬁrg)l m dazo[ 1,
2- 15b] pyri da2| star8%\B 5 B.rfinaldp BN- 1961 drgdienNHiid 4 mit, ﬂnylldaBLQQﬂj/orlrroim dowyabenzani de
254A: / + 1

34( 6- Chl or o- 3- cya'rllnm?n gdgz(gf)lm?z 1%3%%%55[ %I\Mﬁ(é%) %gtz h%%?/ en)zafgam' no) -

N- et hyl - N- ( 1- nﬂlWIlgbiybtr o) PdEn9.88 Sﬂﬂb@n%élnﬁldihﬂs 8.260 H, t, J 253 HDOOED0] A

stirred soluti on ) %ﬁﬁ 1&%99 5997, 6%(2115%5) 4)754‘(2%)(7]06%){ 4o treated

vmtthdlrreth%/ é%rro di n=3-am ne I§I663 ny,
28 Hz), 6.81 - 6.85 (1 H, m)359(3HqJ 569Hz)324(2H q,J 586

2.73-2.84 (6 H, m), 2.08 3 H, s), 1.98 3 H, ).

EXAMPLE 254
3-((3-Cyano-6-((3-methoxy-5-(5-methyl-1H-tetrazol-1-yl)phenyl)amino)imidazo[ 1,2-
15 b]pyridazin-8-yl)amino)-N-methyl-N-(1-methyl-3-pyrrolidinyl)benzamide

hllle
O _N
X
HN o-Me

Nﬁ)j Jil L

\ ~

>’N‘N N N/QN
H .

1/ N=N

N

254A: 3-((6-Chloro-3-cyanoimidazo[1,2-b]pyridazin-8-yl)(4-methoxybenzyl)amino)-
N-methyl-N-(1-methylpyrrolidin-3-yl)benzamide
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51.5 mmol ) and TEA (0.32 nL, 2.30 nmol ), and the reaction m xture was
‘stirred at roomtenperature for 1 hour. The reaction m xture was triturated
with water, and the solid was collected by filtration and dried in vacuo to
obtain 254A (33 0.636 mml, 55.2 %yield) as a i ht rey solid. HPLC
R = 1.56 M %ﬁ?\IGVENEX(r) Luna 5 micron C18 4.6 x Wg%‘“’%“{’?ﬁsloo B in
2 mn. wth 1 mn. hold tinme, flow 10 rate = 5 nL/mn., detection at 254
am Solvent A: 10% net hanol/ 90%water / 0.1% TFA; solvent B: 10% water! 90%
met hanol! 0.1 % TFA). M5 (ES): nmz 531. 97 [ MtH] . Exanpl e 254:

3- ((3-Cyano- 6- ((3- met hoxy-5-(5- nmet M-l #tetrazol 1- 15

yl ) phenyl ) am no) i m dazo[ 1, 2- b] pyr ' \ﬁ'gl 0) - N-net hyl - N- ( 1- net hyl -
pyrrolidi nyI)benzam' de Me [ 003 npl was prepared from 254A and
3- et hoxy-5- (5-nmet hyl- 1Ht etrazol - 1-|yl) line by utilizing the procedure as
described in Exanple 6. HPLC. Rt 20°K 3 m n. (PHENOVENEKA. Luna 5 mcron

Cl8 4.6 x 30 nm O to 100 Bin 2y with 1 mn. hold tine, flow
rate = 5 nLimn., detection at 2§ nm SoI vent A: 10% net hanol / 90%wat er /

0.1% TFA; Sol vent B: 10% wat er! danol / 0.1 % TFA). M5 (ES): mz =
579.13 [ MtHr. 5EXAMPLE 255

3-((3-Cyano-6- ((3-net hoxy-5-(5-Met hyl-1Htetrazol - 1-y1) phenyl ) am no) i m dazo
[1,2- 13] pyridazin-8-yl)am no)-N-(2-(dj hyl am no) et hyl ) benzam de Me

HNO- Me [003021 Exanpl e 255 was prepared from 253D and

3- net hoxy- 5- ( 514088y 14 stred polutien of 251 G40 PpaniSP meolfin PMiVL mg-) ae procedur e
as described i gedrd@WH ¢ 1 Qimdilerrolidin- :«aﬁim%o AL (1\?@/9"%% BE® b3 fhgx S0 MM

10- 90% aqueous met hanol _cont ai ni n gr adi ent noni t or ed

at 220 nm. vslomgyeD) gpd FEA (§32mb, {qm.rp.mol) E?@WF’E’EC"@S enxture was stirred at

152- (54( 3- Cyangyodrtth e@e{t@@f(ﬁ’@NﬁblﬂmTﬁ@ﬂehdﬁbﬁjﬁi%&[rél-w@ftQ}u&Yerd'\’Qﬂlzdza'ﬂfrQm?{ﬁ]@m no) - 2-
nmet hyl phenypacet am de A NH Cl[¢J00303 A mxture of 1 0. 14 mol ),

2- (5- ani no- 2- gl Waﬁﬁcgﬁgpg byddiration and dried in vacuo to obtain 251$A (337 mg, 0.636
mmol, 55.2 % yield) as a light grey solid. HPLC: Rt = 1.56 min. (P(HENOMENEX®

Luna 5 micron C18 4.6 x 30 mm, 0 to 100 B in 2 min. with 1 min. hold time, flow

10 rate=5 mL/min., detection at 254 nm, Solvent A: 10% methanol/ 90%water / 0.1%
TFA; solvent B: 10% water / 90% methanol / 0.1 % TFA). MS (ES): m/z = 531.97
[M+H]".

Example 254: 3-((3-Cyano-6-((3-methoxy-5-(5-methyl-1H-tetrazol-1-
15 yDphenyl)amino)imidazo[1,2-b]pyridazin-8-yl)amino)-N-methyl-N-(1 -methy1—3—
pyrrolidinyl)benzamide

[00301] Example 254 was prepared from 254A and 3-methoxy-5-(5-methyl-1H-
tetrazol-1-yl)aniline by utilizing the procedure as described in Example 6. HPLC: Rt
20  =1.53 min. (PHENOMENEX®: Luna 5 micron C18 4.6 x 30 mm, 0 to 100 B in 2
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acid (46.7 ng, 0.17 mol ), Pd2(dba)3 (12.9 ng, 0.014 nmol ), xantphos (16.4
ng, 200.028 nmmol ), copper (1) iodide (13.5 ng, 0.071 mmvol) and Cs2CO3 (184
ng, 0.56 nmol) in DVA (1 nmL) was purged with nitrogen and heated at 125 C.
After 5 hours, the reaction mxture was diluted with 10%

met hanol / chVBRY8#28%%nd filtered -210- through a shor tPE{YSPYL0HE col umm
washi ng wi th 10% net hanol / di chl or onet hane wash. The filtrate was
concentrated and purified by reverse phase HPLC. The fractions were
concentrated and dissolved in DCM (0.5 nlL) and treated with (2, 4-

di met hoxypheny| piveviknhai hdd (e, fpwrgie =0 migmipndptyctior AS¢ emoSpdvery A0, 31 mmol )
5 and HATU (47. gyolMBethiholt30%bat8m-0. 194, %‘%R’eﬁt%ﬂ1('5%%!&@0%%&%01“@‘1%
temperature for 30 m nutes, concentrated, and then dissolved in DCM (0.5
m), and treat B Au tMS{E)epByISEIRREHI0. 2 nl) and TFA (1 nl) and heated at
60 C for 40 mn.. The reaction m xture was concentrated and purified using
reverse phase HPLC to isolate Exanple 256 6 2 ng, 12%yield) as a white
solid. HPLC®Rt = 2.77 nin. (BEH C1&EXIPE%2%50mm 1.7u, 0 to 100 Bin 1
mn. with 0.5 rrsm-dy@rldds ((B-li’fﬁthoi‘(}l S @th - - thtrdFbi M Wpheny D@ RO hii@of2- 254 nm
Sol vent A: 100% water / 0.1% TFA;, Solvent B: 100% ACM/ 0.1 % TFA). M5 (ES):
mz = 362 [MH .  WHAPIYEdREnag-KasirosN-@-(dimetaminr Dbz amidyy to Formul a
(r): R4 ,R5  5(1) or a pharnaceuti cal I y Wmcceptabl e salt thereof, wherein
Rlis selected fromH, F, d, Br, CN, % *ef\aa'Y"T(yl R is selected
fromaryl substituted with 0-5 R23 and het er omey | substituted with 0-5 R2a;
10R23, at each occurrence, is independg y selected fromH, F, d, Br, =0,
CN, NO2, -ORb, -S(0)R, -C(0)Rd, -NRaRd R2AC( =0) NRaR3, -NRSC( O)Rd -
NRaC(=0) ORb, -0C(=0) NRaRa, -NR3C(gO0 CR2bR2,)1C(=0) ORb, -

S(0) 2NR. Ra, -NR, S(0) 2NR3Ra, - NR3Z(0) 2 N?fv substituted with 0-5 Re,

- (CR2bR2A- C3_6car bocycl y1 substi ) f and

- (CR2bR20) , - het erocycl y1 15subst jjt ut ed With O-r& ) R2b, at each
occurrence, is independently self®cted fromH and C _6al kyl substituted with
0-5 Re; Réo3oz2ft E@(@Iﬁ e@%s p?éBQr@d frbrﬁZmezﬁlfa@m&X (5%legciad fromH and

C, _6al kyl substituted w
10 tetrazol- l—yl)amlme followmo the procedure as described in Example 6. HPLC: Rt =

3.11 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2%
H3PO,, 4 min. gradient, monitored at 220 nm). MS (ES): m/z = 512.2 [M+H]".

EXAMPLE 256
15 2-(5-((3-Cyano-8-(cyclopropylamino)imidazo[ 1,2-b]pyridazin-6-yl)amino)-2-
methylphenyl)acetamide

ANH

N\
>/N‘N/ N o
i H

[00303] A mixture of 1G (50 mg, 0.14 mmol), 2-(5-amino-2-methylphenyl)acetic

acid (46.7 mg, 0.17 mmol), Pd,(dba); (12.9 mg, 0.014 mmol), xantphos (16.4 mg,
20  0.028 mmol), copper (I) iodide (13.5 mg, 0.071 mmol) and Cs>CO; (184 mg, 0.56

mmol) in DMA (1 mL) was purged with nitrogen and heated at 125 °C. After 5

hours, the reaction mixture was diluted with 10% methanol/chloroform and filtered
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20R3 is selected fromH F, d, Br, CN, -ORb, -NRaRa, -C(=0)NRaR3, -
NRaS(0) 2Re, -NR,, C(=0)Rd, -NRaC(=0)O0ORb, and C 6allcyl substituted with 0-5

Re; R4 is selected fromH, Cl_6allcyl substituted vvith 0-5 Re,
- (CR4bR4cC) i - CRAbRAOr S(0) pl I ¢, -(CR4bRAOF C(=0) Rd CR4bR4A— NRaRa,
- ( CRAbR4A: W}‘Mﬁa _(CR4hR4c) t - NRaC( =0) Rd, - ( CR4hR4KC YR,

- (CRAbRAA- 0C( =0) NRaRa, - 25 (CR4bRac)r NRaC( =0) NRaRa, (CR4bR4A—C( =0) ORb,
- (CR4bRac)i-S(0)2NR Ra, - (CR4bRAA- NRaS(0)2NRaRa, - (CR4blt 4ANRaS(0) 2Rc,
- (CRAbR4A- C3. 6car bocycl y1 substituted with 0-5 Rda

- (CR46RAC) T - hetﬂw@eyéb Sﬂscalg%ltcplfl@flévaslwgtwholog rp&t%anonlchloromeﬂR&%WﬂSat each

occurrence, is T‘h@ﬁﬁlﬁ@%@éﬁnk%trﬁl% Qﬁitlﬁﬂﬁéd t@rfb\%rse ﬂla,se BPLC. Q‘hc@"ﬁbtli(ﬁlw
substituted with 0-5 Re, 6al keny Ilcny CN,-S(0O)R, - -

=0,
212 - S(0) 2NRé‘ﬁ§,C°“‘NPéé%*tdc?)’§ﬁéésolveh%P Ml(ﬁéﬁ&)a dl\éé‘d Wi B~ - NRaC( =0) NRaRa,
- C(=0) ORb, - Clairhbxiissly phe®OirehiRthine (& =B NRBRAmoI§ .3 EBQY 0 D@ Kyl mmbigt er ocycl yl ,

and aryl; 4b, e occurrence, is independently selected
fromH and ¢1_&5f FARU @%’Efﬁ@t Qﬁﬂl@gﬁ\?&hf ragyion megure was al'rs @mp%[ %’h
occurrence, i s 30REeRevdamrhirateds 8ldakdnitsdlvedrin BICand. SGSiL_)GﬁﬂlkryalecﬁMbﬁt ituted with

0-5 Re; R5 is selected h n and Cl16 o t|tu d with 0-5 Re;
R6 is selected t??lgﬁﬁllﬁ@fé{)é&g% %dgfdpo‘ét@ “g‘gff‘%wtegugoét Ft (ﬁnvvi %IE‘ 0-5 Re; 10Re,
at each occur r esactinon msturen@bep@mdenateﬂyncsgmhﬁextusdlofmmm bhasﬂﬁ;’L(Db i®lad Kyl '
substituted w Substit al kynyl
SUbst 1t ut ed w ERDPE2RI0 2Tl ] e R S M RGBT T BB TR 075 e
and - (CH2)10- hetlgrsommc!. il 0sugotH nutngol widhtOks rﬁmalORbt;meaﬂoxRaataﬂdi mRéninpget her
wth the nit rog@@cd%hgmgagmgm&eg%m BLer RELDTALIARRAD: kALt er ocyel T e
ring substltute each occurrence, Is independently
sel ected from 61 %ITES). aMSYESk miystI2UMeHI'wWi th 0-5 Re, C2-6 al kenyl
substituted with 0-5 Re, C26 allcynyl substituted with 0-5 Re,
-(CH2)r-C3_10carbocycl y1 substituted with 0-5 Re, and - (CH2),-heterocyclyl
substituted with 0-5 Re; Re, at each occurrence, is independently
selected fromCl_6 al kyl substituted 20with 0-5 Re, C2_6al kenyl substituted
with 0-5 Re, C2_6al kynyl substituted with 0-5 Re, C3_6carbocyclyl, and
het er ocycl yl ; Rd, at each occurrence, is independently selected from
H Cl1_6 al kyl substituted with 0-5 Re, C2_6al kenyl substituted with 0-5 Re,
C2. 6al kynyl substituted with 0-5 Re, -(CH2)r-C3_10carbocyclyl substituted
with 0-5 Re, and - 25(CH2)r-heterocyclyl substituted with 0-5 Re; Re,
at each occurrence, is independently selected fromOC _6 al kyl substituted
with 0-5 Rf, C2_6 alkenyl, C2_6 al kynyl, -(CH2),-C3_6 cycloallcyl, F, d,
Br, CN, NO2, =0, CO2H, -(CH2),0C _5 alkyl, -(CH2),CH, SH, and -(CH2), NRf Rf;
Rf, at each occurrence, is independently selected fromH, Cl1-5 alkyl, C3-6

30 cycloal kyl, and phenyl, or Rf and Rf together with the nitrogen atomto
which they are both attached forma heterocyclic ring;
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p, at each occurrence, is independently selected fromzero, 1, and 2; and
-213- r, at each occurrence, is independently selected fromzero, 1, 2, 3,
and 4. 2. The conpound according to claim1 of the Formula (l11) or salt
thereof, 5 II% wherein R2 is selected fromaryl substituted with
0-4 R2a and¥RUIPB4YY| substituted with 0-4 Ra, wher eiR¢TERRYINEOS: oar vl
conpri ses carbon atons and 1-4 heteroatons selected fromN, 0, and S(O0)p;
10R2a, at each occurrence, is independently selected fromH F, d, Br, =0,
CN, - ORb, -S(O)R -C%g()Rd, -NRaRa, - (CR2bR2e)rC(=0)NRalta, -NRaC(=0)Rd, -
NRaC( =0) ORb, - @PQAJ)I& REMEDNRaC( =0) NRaRa, - ( CR2bR2,), - C(=0) ORb, -

S(0) 2NRaRa, -NR3S(0) 2NR3R3, -NR2S(0)2Re, Cl-4 al kyl substituted with 0-3
Re, - (CR2bR2c) 4--C3_6carbocyclyl substituted with 0-3 Re, and .
- (CR2bR2c) chet er ocydi y1 A supeun] aceardipe twifiorme @: Re; R2b, at each occurrence,
is independently selected fromH and G ggakkyl; R2c, at each occurrence, is

i ndependently selected fromH and C _aal I‘N:’yl ; R4 is selected fromH,
CA. 4al kyl substituted with 0-5 Re, -(§GRABRAR40Rb, - (Cl1l4bRa0)r S(0) pRc,

- (CRAbRAAC( =0) Rd, - (CR4bR404- NR. RaRr, 4bR4e)r C(=0) NRaRa, 20

- (CR4bRA4c) , NR C(=0) Rd, - ( CR4bRI ANRa(y(- ‘N ( CR4bRac) , OC(=0) NR. Ra, -

(CR4bRac) , - NR3C( =0) NRaRa, - ( CR4bRAc) rC(=0) ORb ¢ - ( CRADRAANR3S( 0) 2Re, -
(CR4bRac)r- G3_6car bocyclyl substituted vypth 0-4 R4a,

- (CR4bR4c) cheterocycl y1 substituted with 0-4 Rea; R a, at each occurrence,
i s i ndependent | §f 2PBIERGeULrHlY grentablecelt theseof, whergl| kyl 25substituted with 0-3
Re, C2_6allcynyl suBsisistlediicront #1F, @1, Br RN, andRgalky1S( 0) 2R, - S(0) 2NRaRa,

C(0) R, - 00(0) Rl FOp2ORaIRA iz By A Doy PGPty Pand ar v
Ri b, at each ocwith0-€Rge, IS i ndepenplent ly selected fromH and Cl 4al kyl; -
234 ooy SO ASRS S WISSRERREIL L 36k FEA ST Ar oD end
1, 2, and 3. 3.NTFheORW0i$QpRd-Cie@Be,dNRER.L-CCRebRaDIN(2))NRERr SIRICEGRR s sel ect ed
from4- to 7- meg e 5ol NOELD Mk RO NR c A ONRER MRERSE SCt (-0)OR,, -
S(0)2NRaR,, -NR.S(0)2NRaRa, -NRaS(O):R., Cy-6 alkyl substituted with 0-5 R, -
(CRabR e )-Cagscarbocyclyl substituted with 0-5 R., and -(CR,R 4. )-heterocyclyl
15  substituted with 0-5 R;
R, at each occurrence, is independently selected from H and Cy.salkyl
substituted with 0-5 R;
Ry, at each occurrence, is independently selected from H and C,_salkyl
substituted with 0-5 R.;
20 Rj is selected from H, F, Cl, Br, CN, -ORy, -NR R, -C(=0)NR,R,, -
NR.S(0)2R., -NR,C(=O)Rg4, -NR.C(=0)ORs, and C;.¢alkyl substituted with 0-5 R;
Ry is selected from H, C_salkyl substituted with 0-5 R., -(CR4pR4c);ORp, -
(CR4R4c)S(O)pR:, -(CR4pR4cxC(=0)R4d, (CR4pR4)NRaRs, -(CRapRac)C(FOINRGR,,
“(CR4pR4c)INRLLC(=0)Rg, -(CR4pR4c)NRAC(=O)ORp, ~(CR4pR4):OC(=O)NRR,, -
25  (CR4pR4c)NRIC(=O)NR;R,, -(CR4pR40)C(=O)ORy, -(CR4pR4c)S(0)2NRR,, -
(CR4bR4c):NR.S(0)2NR Ry, -(CR45R4)NR.S(0):R:, -(CR4pR4c)-Cs.6carbocyclyl
substituted with 0-5 Ry,, -(CR4pR4.)-heterocyclyl substituted with 0-5 Ry,;
Ry, at each occurrence, is independently selected from F, Cl, Br, C.¢alkyl
substituted with 0-5 R, Ca.salkenyl, Cy.salkynyl, NO,, =O, CN, -SO3H, -S(O),R., -
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bicyclic aryl substituted wwth 1-4 R2,, and 4- to 7-nmenbered nonocyclic or
7- to 12- nmenbered bicyclic heteroaryl substituted with 0-4 R2a;

R2a, at each occurrence, is independently selected fromH, F, d, Br, =0,
CN, ORb, %0 C(=0)Rd, - (CH2) rC(=0) NR. Ra, -NHC(=0)Rd. - 10 NHC( =0) ORb,
-00(=0) NR W92 ﬂg@.ﬂ%ﬁ(ﬁ‘%) NILR a, -(CH2)rC(=0)0Rb, - S(0)2NESHES20097PREB o) 2NR. Ra.

-NTS(0) 2Re, or 6 al kyl substituted with 0-3 Re, -(CH2)r-C3-6 carbocyclyl
substituted vvlth 3 Re and -(CH2), -heterocyclyl substituted with 0-3 Re;
R4 is selected fro | cyl substituted with 0-5 Re (CHAOR’b -
(CH2) r S( 0) pRe, S(Q)@Héa}‘p CE(JR%S%R@ -Mﬁﬁ%e RaC (ORI NREOM 3 - 15

( OH2) r NRaC( =0) R0 o@gﬁmiaa@a@mabc ~)SRRE) CQEkc mws&aocyayl and

(CH2) rNRaC(=0) NR. Ra, - (CH2)r C(=0)ORb, (CHZ)rNR S(0)2Re, -(CH2)r-C3

6cycl oal kyl suB¥tituted with 0-3 Rda, -(CH2)raryl substituted with 0-3 Rda,
-(CHA-- heter ocycl yliﬂ, Sauéhslﬁ bdcutr@de, M ihdepéirdentipecledtdicrondl aBCalRgICUr rence, i s

i ndependent | y s khérpeo bal | cyI substituted 20 with 0-3 Re, -SR

-S(0) 2R, -8(0)2 W“ (®) 2R, -ORb, -NRaRa, - NHC(=0)R i, - NHC(=0)NRaRa,

-C(=0)0Rb, -C(0)Rd, Rﬁ,QC&aéﬂédadrrenc@ﬁs—lﬂdebRﬁRﬁly s€lectidyond Wahdklsalkyiet er ocycl yl

and aryl. 4. T%ﬁ) g’rﬁl L{Hg ccording to claim3 of the Formula (H') or salt

25t her eof AV I§| wherein -215- R2a, at each occurrence,

is i ndependent |y seRdgtetedticl fromhidjrogen afidl C oBikyl suiBtitu@hlwith 00RK,; - S( 0) R

00 20) NaaRa, - Ko ) KA T Pl ey Bl e MBI ™ i ) anrars

-NHS( 0) 2R, ,100r C1. 4Raitkydh osumnqetlsntndebeudehﬂly @leBteR&pm-Hc CN2Crs-alk31 6
ccar bocyct Yl SR bA oW o Dalke &wb@med&% i 135 SAAEY GblichySgtS1 i L Ut ed

with 0-3 Re; ecte omH, C _b6al kyl ‘& ituted with 0-5
Re, (C:I-lZ)rORleLhO(SCBdZ-XCH‘HR (RaocaEbQ@HZ)Sﬂbmlt@bylﬂﬂbéRkwdsubst| tuted with 0-3

Raa, -(CH2), - ar(%ﬂ{%%té%yawmnmeh Klmi?o?s AR R, mt&g@tﬂ%)wnM$ it ﬁcl yl

substituted wit each occurrence, 1s |Independently
sel ect ed from @pmgamkigh ﬂlgubfﬁtbptil@t‘@hedlfemv\i hatergrydicrng subsfituted g(th 9 IiRaRa,

-NHS(0) 2R, 50Rb, - l\ﬁamach &Hg(en& 1B%epenm S'e‘l.&maﬂﬂ 169 a_'f@lmb -C(0) Rd,
-09=0) Rd, -C(=0) NRaRa, 6cycl oal k heteroc and ar Ra, at each

cly
occurrence, is SFWH@‘G@WH&H‘?IW %zelaﬂ‘é'% ié}‘bﬁt%‘?ﬁ wth ReéfIGG]kléﬂyk%Pl Stg‘ﬂfﬁst i tuted

with 0-5 Re, Q»tha)srkccéalg,car g&@l‘BM@ykMﬂsuﬁ%l&ﬁéd%mt(ﬁszc%ﬁdl 0-5 Re, and -

15(CH2), - heter ocg{ yl substituted with 0-5 Re; or and Ra together with
the nitrogen z)r—heterocyclyl substituted with 0-5 Re;

R, at each occurrence, is independently selected from C, .6 alkyl substituted
20  with 0-5 R, Cy¢alkenyl éubstituted with 0-5 R, Cy.¢alkynyl substituted with 0-5 Rc
Cs.scarbocyclyl, and heterocyclyl;

Ry, at each occurrence, is independently selected from H, C.¢ alkyl
substituted with 0-5 R, C;.¢alkenyl substituted with 0-5 R, C,.¢alkynyl substituted
with 0-5 R., -(CH;,),-Cs.jocarbocyclyl substituted with 0-5 R., and -

25  (CHj)-heterocyclyl substituted with 0-5 R.;

R., at each occurrence, is independently selected from C,.¢ alkyl substituted
with 0-5 Ry, Ca6 alkenyl, C, ¢ alkynyl, -(CH,),-Cs.¢ cycloalkyl, F, Cl, Br, CN, NO,
=0, CO,H, -(CH,),0C, s alkyl, -(CH;),OH, SH, and -(CH,)NRRy;

Rg, at each occurrence, is independently selected from H, C,.s alkyl, Ci.¢

30 cycloalkyl, and phenyl, or Ry and R¢together with the nitrogen atom to which they are
both attached form a heterocyclic ring;

p. at each occurrence, is independently selected from zero, 1, and 2; and
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atomto which they are both attached forma heterocyclic ring substituted
with 0-5 Re; Rb, at each occurrence, is independently selected fromH Cl 6
al kyl substituted with 0-5 Re, -(CH2)r-C3_10carbocyclyl substituted with
0-5 Re, and - SCI—Iﬂ)ér-het erocyclyl substituted with 0-5 Re; 20Re, at each
occurrence, VP 2WAENendent |y sel ected from CL_6 al kyl LSH&SPUH0PA8)i t h 0-5
Re, C3_6carbocyclyl, and heterocyclyl; Rd, at each occurrence, is

i ndependently selected fromH, Cl 6 al kyl substituted with 0-5 Re,

- (CF12)r-C3_10carbocycl yl substituted with 0-5 Re, and -

(CH2) r - het er ocycl y1 -2hessk pacprenge. i indspendentivgelecsadpieom 2570, b2eh a8étur r ence, i s

i ndependently sel ected from Cl 6 al kyI substltut ed vmth 0-5 Rf,

-(CH2)r-C3_6 cycl oal kyI Br (CH2),0OH, SH, and
_ ( CHANRY Rf ; R %PO@%{&*W %fe%féwgé%féaém I OéthF ﬁ%ﬁ@d&é%tsplythgrévféct ed from
H Ci,5 al kyI, and phenyl or Rf and Rf toggther with the nitrogen atomto
whi ch they are both attached 30form a heN¥erocyclic ring; and n, at each

occurrence, is independently sel ectedd zero, 1, 2, 3, and 4. - 216 -
WO 2010/ 042699PCT/ US2009/ 059968 5. TRe,coypoynd accor di ng to claim4,
wher ei n R4 is selected fromdi OL ol Kyl substituted with O- 3 Re,

-(CHAORD, - (CH2), NRaRa,- C3_6cycl oal I cyl substituted with 0-3 Rd4a, aryl
substituted With 0-3 Rd4a, 4-, 5-, or 6-d@nbered non-aromatic nonocyclic

het er ocycl yl u‘phc% rgut ed vvlth 0-3 R4a, 5and 5- to 6-nenbered heteroaryl
substituted with Rda; Ri a, at each occurrence, is independently
sel ected from C _6aRkiplselgxrddtont anyl @ebstifutehh with 8-4Re, and S¢torpaiRaBtifuted- NHS( 0) 2R,

(26) Nl 18, OHREy Ko D AT o i, g s 20

occurrence, is seket §n®layd§@)sct ed fromH, CN Cl4 al kyl substituted
W th 0-3 Reyg - (CH2) Ry JRERE OGNS é&ﬁ@%&h&wm HQH?»F%?Br%ﬁand Ra

together with the nitrogen atomt are both ’at’t aché orm a

monocycl i c het e‘?%we;ﬁé@]v%c 1Y R DB Rt é@l’e@lﬁ‘zv)uct(fp)@)T-Rg2 R&R.C(=O)Ry, - Rb, at
each occurrenceyg C&O)Oﬁ?%@@@ﬁ!ﬁm Sﬁk“@@;@)@&[{ r(r@t-jb[@,%q;(gé)@ rgl kyl
15substituted with et eroc at each occurrence,
i s i ndependent I%fokgﬁé%t @3 ﬁ(?bﬂi{@litNgPﬂ{é}?Rs Gbstlin srbeiugd vith @3 BeRe and

het erocycl yl; RORxRS.)-€REAHOSLHI fuBfiftRed With 0-NAEPRNASOIRLY), - Ker&gtigd from H G 4
al kyl 15 substituted with 0-3 Re;
Ry, at each occurrence, is independently selected from H and Cy_qalkyl;
Ry, at each occurrence, is independently selected from H and C,_4alky];
Ry is selected from H, Cj4alkyl substituted with 0-5 Re, -(CR45R40):ORy, -
(CRaR1)S(O):Re, (CR4pRuckC(=O)R, (CRuR4ckNR Ry, «(CRuR1)C(=0INRR,,
20 -(CR4R4)NR,C(=0)Rg, -(CR4pR4c)NR,C(=0)ORp, -(CR4pR4) OC(=O)NRR,, -
~ (CR4pR4c)NR.C(=O)NR.R,, -(CR4pR4)C(=0)ORy, -(CR4pR4:NR,S(O )R, -
(CR4pR4c)-Ciscarbocyclyl substituted with 0-4 Ry,, -(CRunR4c)-heterocyclyl
substituted with 0-4 Rus,;
Ry,, at each occurrence, is independently selected from F, Cl, Br, C;.¢alkyl
25  substituted with 0-3 R, Cy.6alkynyl substituted with 0-3 R, -SR., -S(O),R., -
S(0)2NRuR,, -NR.S(O):Re, -ORs, NRR, -NR.C(=0)Rq, -NR,C(=O)NR.R,, -
C(=0)ORsy, -C(=0)Ry, -OC(=0)Ry, -C(=0)NR,R,, C36cycloalkyl, heterocyclyl, and
aryl;

Ry, at each occurrence, is independently selected from H and C,_salkyl;
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substituted with 0-3 Re, -(CH2)r-C3_10carbocyclyl substituted wwth 0-3 Ile,
and - 20(CH2)r-heterocyclyl substituted with 0-3 Re; Re, at each
occurrence, is independently selected fromCl 4 al kyl substi tuted with 0-4
Rf, F, d, Bi CN2 NO2, =0, CO2H, -(CH2),QOC _5 al kyl, é rOHb SH, and

- (CH2) , NRaJVO 20101042699 " o ™ ot “aach occurrence, is i ndePENYSHPYYOE| ect ed
fromHand G _aallcyl or Rf 25 and Rf together with the nitrogen atomto
whi ch they are both attached forma heterocycl ic ring. 6. The conpound
according to claim4, wherein R2a, at.  each occurrence, is

i ndependent | y sel ectied! fFhafcprenge, isipdepgdentiyygloctqy frogpf gudi-aalkyli

substituted w th O-gBatkdsh occidlehdd?d itdERbMERA Kl ected from zero, 1, 2, and 3.

0(CH2), - het erocycl yI -C(=0)C1 4a| | cyl, -NH2, -N(Cl-4alkYl)2, - NHCN, .

- NR( CH2) , NRaCi _4al kyI - NRa( CH2) , 0C1 4a| kyl, -NH(CH2)-heterocyclyl, - - 217

- (CHZ) r C(=0) NH2, 3.C( =@hNdntpe {RraoRyha/tb clanCs, e CH2) , N(C_4al ky1) 2,
C(=0)- het rocycl Y, K - NH 1

- NHC( =0) NHC % dal ky|l£2 ‘bteﬁﬁscééf%gr E’;}a meg%@ﬁé‘}"“%"‘e%%gr wq%{‘tﬁ%”? Ricg |

- S(0) 2NH- het er oRyédic\tyl substH(ted RINHCH Ra aky 4- to 7-Dfethb2reth ibRIcOd OF ¥-Yo :wbst ituted

wth 0-3 Re, -NH2 5NHS(,0).2C14 G 4al kyl, CF3, -(CH2)10H,
C3_6car bocycl yf1 "'E g‘%%% S PtSTPYY S él%ﬁéwadl@%l%? ‘omat i cyheterocycl(yl :

substituted with 0-B.Reeackoxubenceis 1ﬁdepmdtmlwedednﬂtf®mla,rﬂlbl B, ChNut ed with
0-3 Re. 7.The o a er is selected from
Lzt.c,1 15----% ’p?@g{n’t g%%% &Fg%%%mﬂyﬂ“ ﬁ’ﬁ?{j %%t each occurrence,
is i ndepend@nt INH G20 8% O Ctr@NREL, -WHA(RQINRSRED S CHOEDOR-HO):NRRe; - S(0) R,
-C(=0)Rd, Oéfggg@ C o RIRGE S qu I y sel ected
from zero, %ﬁg% n}qggeﬂ%gec%ncg%%%gacco?%#ngb?o CF&%? , Wherein
R4 is sel ect ed cirbesyely] sulggtitugid | Weth|0-3sRebaydi - mzbdetwomb{bs@stmted wilgH2 Re:ORb, -
(CH2), NRaRa, -(CH2) g?él @gg%,gzﬁ I ngl(y\s h a, -(CH2),
aryl substituted Wlmh ° d, bY ‘kzx etero%c (@E[%S(E%[’Stltuted vvlth
0-3 Ria - 218 -(CHZ)rS(O)pRc (CHZ)rC( O)Rd -(C 7)1’ Ra -(CHp).C(= )N R, -
15 (CH2)NR,C(=O)Ry, -(CH2)NR.C(=O)ORyp, (CHzc}OC(=0)NR.R,, -
(CH2)NR.C(=O)NRaRs, -(CH2):C(=0)ORy, -(CH2):NR.S(O)2Re, -(CH2)r-Cs.
scycloalkyl substituted with 0-3 R4, -(CH;)-aryl substituted with 0-3 Ry,, -(CH)):-
“heterocyclyl substituted with 0-3 Re;
Rua, at each occurrence, is independently selected from C; ealkyl substituted
20  with 0-3 R., -SR¢, -S(O):R., -S(0);NR.R,, -NHS(O);R., -ORs, -NR.R,, -
NHC(=0)Ry, -NHC(=0)NR.R,, -C(=O)ORs, -C(=O)Rq, -OC(_=0)Rd, -C(=O)NR.R,,
Cj.ecycloalkyl, heterocyclyl, and aryl.

4, The compound according to claim 3 of the Formula (ITI) or salt
25  thereof]
HN-Rs
N X AN
g\/N _ . |_(R2a)n

ne NN

(111)
wherein
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WO 2010/ 042699PCT1US20091059968 9. The conpound according to claim 2,

wherei n R2 is selected fromphenyl substituted with 1-3 R2a and

het eroaryl substituted with 0-3 R2a; 5R2a, at each occurrence, is

i ndependently selected fromH, F, d, Br, =0, CN, - ORb, -S(0)2R, -C(=0)Rd,

- NRaRa, -(dﬂé)z?lé@%%\m. Ra, -NHC(=0)Rd, - NHC(=0)ORb, - 39 883,

-(CH2), C(=0) ORb, -S(0)2NRaRa, -NHS(0)2NRaRa, -NHS(0)2R, Ci4allcyl

substituted with 0-3 Re, non-aronmatic heterocyclyl substituted with 0-3 Re,

and heteroaryl substituted with 0-3 Re; 10R4 is selected fromH, Cl _6al kyl

substituted with 0- R cachacppepRp independenthysetccd frpeyl, FselbBe: r@ut™d with 0-3

La, aryl substi brf esioyr}, bc o;}zd[_@;RaRa(Qtﬁ);%A%)I\@;Ra,mp{@io)@@,nbered saturated
i -3 La

nonocycl i c heteroczlclgl substi tuted V\ntk% and -(SCHZ r-5- to
6- nenber ed het eNBEFHORyHEFOIRREa i HH(EINRRa -(CH2)C(=0)ORs, -S(@)aNR&e. -each

occurrence, is NASEDANKIRDINDS©O8RE6f €, afiy b Ghudiahinayir S LUbaL)-tut ed 15 with
0-3 Re, -ORb, and C(=0 occurrence,

=0) NRaRa; . Ra, at each > 1s
i ndependent | § sEFROEYLA SYOPEHCEViteR3 Repng-(GHRyhelcompyely i HbHiBtPd Rt R-3R: Re,
- g CH2) r - het er ocycl y R, subisdtéd fedneH, W_Ghllayle?]b’ﬁmlaea wﬁh OB]SRma(Ei-IZESﬁRE,OQEt helr “with
the nitrogen at t i they ar oth attac orm a heteraqcyclic ring,
having 1 to 3 h@{%}'}g%ﬁgﬁ@%é%éé??’éﬁﬁlfy?ﬁ‘hfﬁm%wuhﬁg%d'(gﬂﬁfé"ﬂltslﬁlisgﬂeﬂ,i th 0-3

Re; 20Re, at eaeith ®8®u indnEE])-haetotydBpaibsizwtéd wits®b Rgf ed from H, Cl_4 al kyl

substituted with 0-3 Re, and heter.ocyclyl: Re, .at each occurrence, is
i ndependently Cl_4 éﬁﬂ’(?leacgllfﬁ%ut"le?cﬁt‘%H'\ﬂl%ﬁei{‘#h@’- sglepigd fr%?"ﬁ‘ﬁ‘%ﬁ‘ﬁﬁmﬁ%‘gurrence,
i s i ndependédt | yitls@B B¢ t-8Rl, -S(@pVRIRAAGHED )R, aDRy INBRDSNHCEHOSRE, wi t h 0- 3 Re;

Subst i tut ed w Rl SRR LPORGRBERL GBI EOMRE ool o ane

-(CH2)rNRfi tf; lmedocyclyl,andaRfi, at each occurrence, is independently sel ected

fromH and G _3al ky e i t i e tomto which
they are both attacfh}é’g{?agﬁ%%%g’grlg%ginp%ly%l%%;d ﬁ%}ﬁ ée{{’%g%@ﬁqoccurrence,

i s i ndependent | sabssigitesovith-§ Re rfCHer63-10ckrbogyclyd ppstButecawith ¢rf Ratandach
occurrence, jtS { ] ath £ RO L -219- WO
2010/ 04269001/ (58 ggg%§938%§§’b§ﬁdtm’%1%&g} %%gg%a‘cjﬁ’%ﬁlt%f g’gﬁq‘gﬁﬁ%’gé tion
conpri si ng one ¥ HorEchebeyssuviisatiashed foan mhatergengliqringsabstitntadutithdal Ry
acceptabl e carri er. R, atcach occdencdisRRRpERERN kEIERd RIS kikgn conpri sing one
or nore conpounds 5accardin in conbination with a

) to claim1l i [
phar naceut i cal I%‘/‘b%‘@{i‘éiﬁi’lg‘&'%g@e(FFIP)eQ-leﬁ?H’O@ﬁb’l SHostirgpewith héReapd i - cancer or
cyt ot oxi ¢ agent@H,).-heterocyclyl subgitutd wiBLd9R,; of i nhi bi ti ng angi ogenesi s
conprising admnistering to a manmal i an species in need thereof, a

therapeuticd Iy ef f Setl F&h SRHTRES BrindsARdgly sgsessd fiomdompluiddtistedor di ng t o

claim 1. withlB5 RACARaIOE clyh bnd He@Bdclhdlg; cancer, psoriasis and rheumatoid
arthritis, conprisigg admnistering to lian ies in need thereof,
a therapeutical ly eﬁf’@b?af: %CC&W%ibq%‘{ﬁp%’ﬁ@rﬁg%dzmﬁ’mﬁﬁl I according to
claiml. substituted with 0-5 Re, -(CH,),-Cs.jocarbocyclyl substituted with 0-5 Re, and -

(CHa)-heterocyclyl substituted with 0-5 Re;

25 R., at each occurrence, is independently selected from C, ¢ alkyl substituted
with 0-5 Ry, -(CH»)-Cs.6 cycloalkyl, F, Cl, Br, CN, NO,, =0, CO,H, -(CH,),0C,.
salkyl, -(CH,)OH, SH, and -(CH,)NRRy;

Ry, at each occurrence, is independently selected from H, C,.s alkyl, and
phenyl, or Rrand Ry together with the nitrogen atom to which they are both attached

30  form a heterocyclic ring; and |

n, at each occurrence, is independently selected from zero, 1, 2, 3, and 4.
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15 14. The nethod of claim 13 wherein the cancer
pancreatic ductal adenocarcinoma, breast, colon, |ung,
neur obl ast ona, gli obl astoma, nedul | obl ast oma,

mel anong, %%Oil&(lu%grgryel oma, and/or acute nyel ogenous | (;%%@0%9/65%%) :

t he prostate,

pancreas and thyroid,

10

15

20

25

30

5. The compound according to claim 4, wherein

R4 is selected from H, C,.¢alkyl substituted with 0-3R,, -(CH;),0ORy, -
(CH,),NR,R,,- Cs.6cycloalkyl substituted with-0-3 R4a, aryl substituted with 0-3 Ry,,
4-, 5-, or 6-membered non-aromatic monocyclic heterocyclyl substituted with 0-3 Ry,
and 5- to 6-membered heteroaryl substituted with 0-3 Ry,;

R4, at each occurrence, is independently selected from Cj_salkyl substituted
with 0-3 Re, -S(O)2NRaR,, -NHS(O)2R., -ORb, -NRaRa, -NHC(=O)Ry, -
NHC(=O)NRR,, -C(=0)ORy, -C(=O)Ry, -OC(=0)Ry, -C(=O)NR.R,, C;.¢cycloalkyl,
heterocyclyl, and aryl; ‘

R., at each occurrence, is independently selected from H, CN, C; .4 alkyl
substituted with 0-3 R, -(CHa).-heterocyclyl substituted with 0-3 Re; or R, and R,
together with the nitrogen atom to which they are both attached form a monocyclic
heterocyclic ring substituted with 0-3 R.;

Ry, at each occurrence, is independently selected from H and C4 alkyl
substituted with 0-3 R., and heterocyclyl;

R, at each occurrence, is independently sclected from C4 alkyl substituted
with 0-3 R, and heterocyclyl;

Ry, at each occurrence, is independently selected from H, C; 4 alkyl
substituted with 0-3 R, -(CH;),-Cs_jgcarbocyclyl substituted with 0-3 R., and -
(CHz),—heteroéyclyl substituted with 0-3 R.; '

R., at each occurrence, is independently selected from C, 4 alkyl substituted
with 0-4 Rg, F, Cl, Br, CN, NO;, =0, CO;H, -(CH,),0C, s alkyl, -(CH;).OH, SH, and
-(CH2):NRRy;

Rj, at each occurrence, is independently selected from H and C,.4alkyl or R
and R¢ together with the nitrogen atom to which they are both attached form a

heterocyclic ring.

6. The compound according to claim 4, wherein

R2,, at each occurrence, is independently selected from H, F, Cl, Br, CN, =0,
O-Calkyl substituted with 0-3 R, ~-O(CH3),NR,C,4alkyl -O-(CH,),0C,4alkyl, -
O(CHay)-heterocyclyl, -S(0),C; 4alkyl, -C(=0)C;.4alkyl, -NH,, -N(C 4alkyl),, -
NHCN, -NR,(CH;)NR,C.4alkyl -NR,(CH,)/OC;. 4alkyl, -NH(CH,),-heterocyclyl, -
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(CH2)/C(=0)NH,, -C(=0)NH-heterocyclyl, -C(=O)NH(CH;),N(C,.4alkyl), -C(=0)-
heterocyclyl, -NHC(=0)C, 4alkyl, -NHC(=0)OC, 4alkyl, -NHC(=O)NHC, 4alkyl,
C(=0)0C, salkyl, -(CH).C(=0)OH, -S(0O),NH,, -S(0);NH-heterocycly], -
S(0);NHC, 4alkyl, -S(O),-heterocyclyl substituted with 0-3 R., -NH,S(0O),NH,, -
NHS(0),C4alkyl, C;4alkyl, CF3, -(CH,).OH, Cs.scarbocyclyl substituted with 0-3
R, non-aromatic heterocyclyl substituted with 0-3 Re, and 5- or 6-membered
heteroaryl substituted with 0-3 R.. .

7. The compound according to claim 3, wherein

R; is selected from

Ny SN
@(;—(Rh)m Q/—(Rh)m @f/,—(RZa)m
YN LA LS

H | 2

\ N R
@C_ (Raalr @[ )—Ru mmzam
PSR

2ab
o]
(R2a)m N
@[ 2 Reahm N L N
"L‘, N) >Ls P> (RZa)m P> (RZa)m
Rap A , .1?'?. , .7?1 , and
AN
l /)—(RZa)m

RN

---- represents an optional bond,;

>

Raap, at each occurrence, is independently selected from C, 4 alkyl substituted
with 0-3 R., -S(O)pRc, -C(=O)Ry4, C(=O)ORy; and

m, at each occurrence, is independently selected from zero, 1, 2, and 3.

8. The compound according to claim 7, wherein

Ry is selected from H, Cy4alkyl substituted with 0-5 Re, -(CH,);ORy, -
(CH2)NR,R,, -(CH,),-Ca.¢cycloalkyl substituted with 0-3 Ry,, -(CH,),- aryl
substituted with 0-3 Ry,, and -(CH;),-heterocyclyl substituted with 0-3 Ry
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9. The compound according to claim 2, wherein

R, is selected from phenyl substituted with 1-3 Ry, and heteroaryl substituted
with 0-3 Ryg;

R, at each occurrence, is independently selected from H, F, CI, Br, =O, CN, -
ORs, -S(O)R., -C(=0)R4, -NRaRs, -(CH,)C(=O)NR.R,, -NHC(=O)Ry, -
NHC(=0)ORs, -NHC(=0)NRaRa, -(CH2).C(=0)ORp, -S(0):NRaR,, -NHS(0);NR.R,,
-NHS(0):R., C,.4alkyl substituted with 0-3 R., non-aromatic heterocyclyl substituted
with 0-3 R., and heteroaryl substituted with 0-3 R.; _

Rs is selected from H, Cy.salkyl substituted with 0-3 R., -(CH2).ORs, -C;.
scycloalkyl substituted with 0-3 Ry, aryl substituted with 0-3 Ry4,, -(CH;)-4, 5-, or 6-
membered saturated monocyclic heterocyclyl substituted with 0-3 Ry,, and -(CH,),-5-
to 6-membered heteroaryl substituted with 0-3 Ry,;

Ry, at each occurrence, is independently selected from C,_4alkyl substituted
with 0-3 R, -ORy, and C(=O)NR,R,;

R,, at each occurrence, is independently selected from H, CN, C;4 alkyl
substituted with 0-5 R., -(CH;),-heterocyclyl substituted with 0-3 R.; or R, and R,
together with the nitrogen atom to which they are both attached form a heterocyclic
ring, having 1 to 3 heteroatoms selected from N, O, S, and substituted with 0-3 R,;

Ry, at each occurrence, is independently selected from H, C;4 alkyl
substituted with 0-3 R, and heterocyclyl;

R., at each occurrence, is independently C;_4 alkyl substituted with 0-3 R.;

Ry, at each occurrence, is independently selected from H and C;.4 alkyl
substituted with 0-3 R.;

R., at each occurrence, is independently selected from C;4 alkyl substituted
with 0-4 R, F, Cl, Br, =0, -(CH,),0C.s alkyl, -(CH,),OH, and -(CH;),NR{R; and

Ry, at each occurrence, is independently selected from H and Cy.3alkyl or R¢
and R¢together with the nitrogen atom to which they are both attached form a
heterocyclic ring;

r, at each occurrence, is independently selected from zero, 1, 2, and 3; and

m, at each occurrence, is independently selected from zero, 1, 2, and 3.
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10. A pharmaceutical composition comprising one or more compounds of

claim 1 and a pharmaceutically acceptable carrier.

11. A pharmaceutical composition comprising one or more compounds
according to claim 1 in combination with a pharmaceutically acceptable carrier and

one or more other anti-cancer or cytotoxic agents.

12. A method of inhibiting angiogenesis comprising administering to a
mammalian species in need thereof, a therapeutically effective amount of one or more

compounds according to claim 1.

13. A method for treating cancer, psoriasis and rheumatoid arthritis,
comprising administering to a mammalian species in need thereof, a therapeutically

effective amount of one or more compounds according to claim 1.

14. The method of claim 13 wherein the cancer is carcinoma of the
prostate, pancreatic ductal adenocarcinoma, breast, colon, lung, ovary, pancreas and
thyroid, neuroblastoma, glioblastoma, medulloblastoma, melanoma, multiple

myeloma, and/or acute myelogenous leukemia (AML).
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