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WD 2007/ 075567 PCT/ US2006/ 048241 TRI AZOLOPYRI DAZI NES

AS TYROSI NE KI NASE MODULATORS 5 CROSS REFERENCE TO
WEeEBLMATER6APPLI CATI ONS Thi s application cl ai ms pCrmis2aog/048241

to U.S. Provisional Application for Patent No.

60/ 752,634, filed Decenber 21, 2005, the entire

di scl osure of which is hereby incorporated inits

entl el Yo Aol b L of MEGMILON TS 1BYALR0

rel ates 10 novel conpounds a unctiron as protein

tyrosi ne ki nase nodul ators. Mre particularly, the

invention relates to novel conmpounds that function 15

as inhibitors of c-Met. BACKGROUND OF THE | NVENTI ON

The present invention relates to triazo-|opyridazines

as inhibitors of tyrosine kinases, including c-Met.

Tri azol opyri dazi nes have been reported with useful

t herapeutic 20 properties: US 5278161 and US
CRUSS REFERENUR TO REIXPEOPXPPEAZATEONS enin

inhibitors; US 6355798 reports triazol opyri dazi nes as

GABA i nhi bitors and GABAA receptor |igands .
Thise apiicatigr | §laimapPPgHL0 A2 596 - Rrgvisiomb #ation (fopdratent No.
604750838 G IREIBES 235 S @ld BAilNA[EREER bF WRIBE is hereby

mass: US 2004192696 reports, triazolopyridazines as
incgmefrated froits entirabyi ng or | essening the severity of a

di sease or 25 condition. Acadenic |aboratories have

reported experinments with triazol opyridazines in the
FIEDD ORI THE IBEVENJJON Synt hesis (2002), 12, 15-225,

Het erocycl es (2003), 61, 105-112, Heterocycles

2002)., 57(11 2045- 2064 our.nal.. of Heterocyclic, .
Ao o et GahRgihos I TR e oy SR pese
modih 289}, Miké parsticalally? i3, inZ&htidhselaek toadbeclabmpdbnds that function

4 ﬁg?OS; 2222834 (equivalent US 3823137); DE
as ig E?i%"f‘([?g@‘iii val ent, US 3919200): DE 2113438; DE
2030581 (equival ent US 3823137); DE 1670160 (US

3506656) ;. DE 1545598 (equj val ent US 3483193); DE
BAﬁ’é%é@,ﬁ‘BEO&%@W BM4021984: US 2004147568: JP

Thé gﬂe%&&%}en%nlr@ﬁ%?zz 8901dd9rid 4Rt InhibRoRAFIORRBine Wihases,
2001034603; WD 2004017950; "CA 2132489; WD 2007/ 075567

inchigig S0 6/ TiegolepyrifysinTs(Rys byeotepored ek Kok theygpeutic
propRRRQY 452557361 204 IRB260:2 8 149°RPER Griazolopyridazines as renin

inhibitors; US 6355798 reports triazolopyridazines as GABA inhibitors and GABAA
receptor ligands respectively; WO 2005002590 and US 2005096322 report
triazolopyridazines as mediating increases in bone mass; US 2004192696 reports.
triazolopyridazines as useful for treating or lessening the severity of a disease or
condition. Academic laboratories have reported experiments with triazolopyridazines
in the following: Science of Synthesis (2002), 12, 15-225, Heterocycles (2003), 61,
105-112, Heterocycles (2002), 57(1 l:), 2045-2064, Journal of Heterocyclic Chemistry
(1998), 35(6), 1281-1284, and Tetrahedron (1999), 55(1), 271-278.

Also of note are US 4810705; DE 2222834 (equivalent US 3823137); DE 2147013
(equivalent, US 3919200); DE 2113438; DE 2030581 (equivalent US 3823137); DE
1670160 (US 3506656); DE 1545598 (equivalent US 3483193); DE 2161587; DE
4309285; WO 2004021984; US 2004147568; JP 63199347, WO 1999037303; US
6297235; US 6444666; WO 2001034603; WO 2004017950; CA 2132489,
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Pat ent Application Nunmber 62-147775; US 4260755; WO
2002012236; EP 464572; EP 404190; EP 156734; WD

waQeans90; WO 2003074525; JP 63310891 and El pCcass009/048241
Abdel Moneim Aner, Adel, "Synthesis of new
s-triazolo[4,3 5 b] pyridazines," Heterocycles (1989),
29(10), 1907-14; Anmer, Adel; El Mssry, Abdel NMneim
Badawi , I\/bharred; Abdel - Rahman, Mohanmed, M ; El Sayed,
Safaa A F. "Synthetic reactions and structural

W@éﬁ%@ﬁ%ﬁf}g%ﬁ% 05396 W& 03074933, W 205052013 Yapanese

Patgnt(ﬁp}ﬂfc)ihSﬁ Rlmite2 62479734 148 2260983t Wlmo%iﬁ%ﬁagﬁ 464572;
razones to form heterocycles,” Journal fuer

EP ﬁ%kﬁq éﬂ@@ﬁéd"@ EPRIAOREPO: W 20P074525; TP 63310891 and El
Maﬁgr?,lglﬁ)deof w&ﬁ&mzm Ahay%@ﬁ%fergvg 9-§gazo%[2%9 nt,

e; Lhoste, Jean
blpyridadinesd] H{%mrc@ybl]epyk%&aﬂ%w)amu@;o@simharsAaéJ; El Massry, Abdel

Moégigﬁ gﬂd&%r h?xﬁ&gy&tﬁlefkﬂgh l@l%%X@g&g%)Fgllﬁla%«g&Saéaa A.F,

“Syhthetic r&altions amd skrudfural Sedies oBheterldcpﬂas cqﬁntaﬁimg nitrogen. Part
SIS nd anxi ol activity

14. g %g&?ai@tg &f Fﬁgtaé&leﬂng%%)y rfxi— oxopentanol ac1§s and their
hydrﬁﬁo@é@twioﬁnawtdrawdldiaﬂoﬂﬁ&,l fue}wm&edch@thé&]éveﬁéxﬁmaalzkeuung

5 9 600; Ho P Y P
( 19%1 55351 %Iia&%yﬁérﬁ)&% ﬂéﬁ%ﬁwruw&aﬁ%ﬁm%@r iepoarc,
“Syinthe@is\tF s&nhidlém-ﬁjﬁrﬁaam: Qyﬁﬁcg@?sh&%%l) 6‘Q@umal of Heterocyclic
i dazi no[ nzi m dazol e, " Journal t he
Ch‘%‘é?ﬁ’é%ﬁgl%@@} 3?1)3?8@#?{“’#‘1‘ ghtpd ogRs MerasnB- B:; Wjﬂgbh iV¥. Bndr;
Colﬁh@ J%gqgﬁeg Ighﬁglp%t AY S(, 769:28@1&9%) l\f 189 hes&slgi')d ?nltgcggnc

Lundi na Frol ova, N ‘Post ovs
aCUB!éH of A-(sybstitpted-pheradh bRy |tmzolq>ﬂ4 Polphridazissest Feshal oind

Me§1tcHQ!/ Cﬁém} Sgﬁi)t 54 9%4 28(#00&01116‘)5! by ui? Pgrncﬂl i 2-

furyl)viny eri'vat dazi ne and
Thgrmah ngbzaj{(m - gy}'lpynndemQﬂesKh igivekotriazolo[4,3~ b]pyridazines
i 5 97
and | r@g%;?@%%?fh%@% H{"H@;’:‘% 2?ur£1%1 f%gézcggm.)lcal %omety Perkin
Transapagmd o] @r@nhx} mdBda@rgmsc @nenisalyq @IP- ccwmqwgwks), (13), 1363-

naI ter 985
I%r’ g}_ﬁgeﬁ%)ﬁ ESStgig]%‘ImI iy l%é‘ ﬂﬁeéﬂ egéshphagina, N
N., mymmmmtu@zaﬁ thy phipberkurie bty ¥E3.(3-nhed-2- fiIiiag
oveni.ca 1996 5- 117, ‘Sala. Martin et
dengfttnves D§ypﬂ.’l %75‘,?% g'ga(z)glo[%gob]pyndazme Khimiko-
Fariatle-atiohbs IDZRaBDEYY2), 60N 219; Birdad1la, “Synthesis of new 1,2,4-
tri 0Lp&4 3- b% r|da2| ne," Carboh dr af e Resear ch
a@‘b@% Ipyagezipgs ansyglatesipempounds.q Houmalr dieietsrocyrlic
Chenﬁytﬂji (®35% 22(4)N Q@Lﬁj 8: Bratusek, Urska et al., Thc synthesis of N-
4] tri azol of 4, b] yrlda2| nes, \}/

phtlp@flﬁégtmw@lan erivepiyqse gAgp&iimicy %lﬁwrnea CGPUt43(2), 105-
117§ SMSJME&M)& Synthebiy (?163; (a3Qn&“BLD ar?bm?fura ggr : %blq_ro f 2,4-

/ | waw. ar kat - usa. or g/ ar k/ | cl una
tna@m[mﬁ hlpyrifgzine 5 CagrohydieReseamiy P02, 338(20),2053120668

Cucei! K RflenDY . hegintheRls of ng§elt[ﬁlﬁ]@na‘?&f’d[ii&xﬂtﬁﬁlﬁ&mes,
ARKIVOC (Gainesville, FL, United States) [online computer file] (2001), (5), 79-86,
URL: http://www.arkat-usa.org/ark/joﬁmal/V olume2/Part3/Tisler/MT-161/MT-
161.pdf; Svete, Jurij et al., “A simple one pot synthesis of 1-(s-triazolo[4,3-x]azinyl-
3)-substituted polyols,”Journal of Heterocyclic Chemistry (1997), 34(4), 1115-1121;
Kosary, Judit et al., “Preparation of nzw [1,2,4]triazolo[4,3-blpyridazines. Part 12:
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3)-substituted polyols,"Journal of Heterocyclic

Chem stry (1997), 34(4), 1115-1121; Kosary, Judit et
wal2007/078%6epar at i on of new PCT/US2006/048241

[1,2,4]triazol o[ 4, 3-b] pyridazines. Part 12: 2 WD

2007/ 075567 PCT/ US2006/ 048241 Studies in the field of

pyri dazi ne conpounds, "Pharmazi e (1983), 38(6), 369-71,

Kosary, J. et al., "Studies in the field of pyridazine

conmpounds. 11. Derivatives of

1,2 tLi | 0.4, 3-b ri dazine-3-carboxylic
Stlfies i e 5618 68 p Rtz e oAU, BT e SR B F60sBL:
Kofak 980 bt a1l 0Bbuties ift Ohe fidld oPpdhiaNh& corBpoiidsah. D%ﬁ\ézg}vgs of

Product class 5 1: pyrazoles, " Scienhce of Syn
[1,2.3 1553900l #53-blpyridaaine- qxyhic agiddijcsa Shimica Academiae

Sciedi A0 AR 1980), 103(4), 405-13: i «
N (5- acet@%‘G- rr%t hyi - 2-(o>%o- 2H ﬁy?taaﬁ?‘éqﬂﬁ l)gbeetna%'émpa%dua class

1: marazeleshy drcigrica @f Synthesie (31023.6k% @ 52 5arV moicdi, didija et al.,
« " I 105, 112; . )
TR Btk Rlon QIS HEYEL Feh Sk orabh oy e i idg e
hydf@)in@-ipehe pl;els}mcie o6 ard rtcidid’i?td]yéga‘l‘ﬂlétero%yiémﬁ) (2o3hugien 35- 112;
i of. J-aryl- and 1-heterga -substituted 4
Braf ROk Bl edis AR oty a8 67 b Do arRey i os
dimeB0ahinoEX-624-B; b2RA& FOutatioPsfAL-46AKand )-SR r&dryBubstituted 4-
bengdfIAMSLPEIBLL A0y 0f
22710 ‘T"be A Ik T RIEROrYden RAR).-S7(11), 2045-2064;
Brahi(sék)) Uka 20hlQ & ramdf@mABbRBF 4-[1-(di i i 2- -
- (benzoyl am nozr-S- oxobut anngt e(fhr%ettelylg%rtmh)gtshiylsld%?e]12-phenyl
5(4éa%§?7rc§%\%/ee@to methyl 2-(benzoylamino)-3-oxobutanoate. The synthesis of 1-
béithRanz Mth 26108 mo3-30REMY- Hy |l e J i
. o;. Het e%c% ic [r%werri Jg} gégﬁg%yé)g%/&%%@%%mg%ﬁ?éycm
Chegpistry £5198),3346) 4281-1384; Vinpicpy 1 agijDetohe §2HsPBn-2-ones as
Jo0B- 4t ks ~ (] : | NCACH er i Y
syufflgh RANE Y oBh-dpbdonrind §04E5 0803 REBe B5H (HhLER .
2715478 enzymat i ¢ conponents of the signal transduction
pat hways that catalyze the transfer of the term nal

: . QX up of . tyrosine
ProRIPRRAR: Bry SETHARE chiipbn N2 el BiBidBrrind byfhays tha
catapyge transfereftthe reninbial pBGsphaetfesm ATR asthefiydedidyonsupbe
; . essi ng. the i ol ogi cal
tyrof B T shfk Bt linf RS Aot !t syt hac nnivic
protgindtinagerfenstions agr vl roady for heses@i fRSsHy@ibledicaor mal
r tan rotein kinases ip,mmmals has been a topic
consghuliite é’ﬁgf"’&%“iﬂfa?a'}hvc?‘%ﬂas %B‘é&ﬁer&éﬂﬁﬁgpwfg@ppmﬁnagy
expgssognf hortpadbr hditant ipfottinekigeve i RaRMal OhadBHY a topic of
exte(rnlliS].lseasgs, idrﬂcl ééji ng di abet gs, angi ogenesi s, psorlasis,
redt 8g¥gd hanbes snted Lo play asuigpifienH ralsiip the
develpuemtofintardr disdasés, fcliliReBRABELE B8 Ichen&Rd, PsONAIE YRdnosis
ease and cancer. The cardi otoni ¢ benefit of kinase ’

di
Ocul[ru%1 SEASES: SRgerhrenia rhgumatodd arhritis, atherosclerosis, cardiovascular

disease and cancer. The cardiotonic benefit of kinase inhibition has also been studied.
In sum, inhibitors of protein kinases have particular utility in the treatment of human

and animal disease.

The hepatocyte growth factor (HGF) (also known as scatter factor) receptor, c-Met, is
a receptor tyrosine kinase that regulates cell proliferation, morphogenesis, and

motility. The c-Met gene is translated into a 170 kD protein that is processed into a
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In sum inhibitors of protein kinases have particul ar
utility in the treatnent of human and ani nmal di sease.
wOQoifvestsepat ocyte growm h factor (HG) (al so krowmusame/048241

scatter factor) receptor, c-Met, is a receptor
tyrosi ne kinase that regulates cell proliferation,
nor phogenesis, and notility. The c-Met gene is
translated into a 170 kD protein that is processed
into a 3 WD 2007/075567 PCT/ US2006/ 048241 cel |
surface receptor conposed of a 140kD 3 transnenbrane

cell sutfags tecenior spnpged EP g dHAkIP B teansgembianesiubypig angd O kD

Met, over-expression of c-Met
glycé)ﬁ?ﬂf/élgeldﬁzﬁﬁ—{yc ,lagggs}liéé}%fon of c-Met 5 and HGF/ SF by

the sane cell, and over expressi on and/ or aberrant

c-.Met . si alln res i varl of huma
MGHPRin M BB £ M ook FIGIESE, Fiprpiyion of e-Met
and HGFAF\EHhe Samt BR) andveteapraztion ah@oaab&fant@det signaling is

metastasis. Cell lines with uncontrol]led c- Mt

presgat inayarinhy of Bymas sels) wmosy endhishslinyeshiopartigadeie 10
angg%@n&% St Jlé%/elcﬁ)rﬁb?ﬁ akl-Ridh, hh@rRpzashet ween nor nal

d transforned cel expressing c-Met receptor is

t hat phosphoryl ati on of the tyrosine kinase domain in

HERY | | Rriene DGrPpSRHISy Hvasi
Cel{l gan‘ﬁﬁﬁ@%&ﬁ#ﬁ{ig?{i %tn%ﬂ te gé}fegﬁjsn pgave Been.é’;tﬁy vastve
andimeingtatic. ed riotble dififcbance detwegnmordisadstemnstamedrreliadi ng
expressmgs I@[gﬁre(lé‘rgé]}&e %h.’«lltlphg yphorgzltdﬁpg gg trh%%gx%%iantse%%arsggg{nain in
tumoa belly is o@teh@m@pémlencaﬁtherp,resga@d ofi ligandr ci noma, gl i onm,

ovari an cancer, hepatocellular carcinoma, head and

neck squanous cell carcinomas, testicular carcinong,
C-Mé&tSalitatihd/al4tio ok Wave bédnVidentEfdsdCinOnBnbes df GanRn diseases,

nant pleural nesofhelioma, el anong, ltiple .
H'am%%def@gsﬁré oriar INSRAES @fﬁ%‘%ﬁtﬁori@%“b&a& papidary
ren& AEEhomSY Bféébﬁlanﬁél’f E816Fctdl BYidRl,bas@icCdafciima Ebrsd]Rivhrian
cell lung cancer CLC) and srmll cell lung cancer

canggrappaiesHlar E@F}ﬂoéf&‘r E? RACK SAPATAPYS 45 laf@agpomas’ testicular

cardifSthh %Qsﬁrceﬁacra%lﬂ&ﬁy liveRsatinogld, s&dbmh %Hﬁgndnlt Riral
carci noma - and | eukem as, |ynphomas, and myel omas- -

mesoghelioms, aelanomas sutliple yaSRIB3ISICOSGRIAT PANCIALIT CaBESH e
| |
pro%%t% %ger fyglﬁlggyl ?a:(:ﬁa%)th 1,%?&‘%&0 e%l)nggﬁall%el’lqgﬁ‘éf%ﬁﬁ?gr

(NS@Ieﬂlbardi  drealkentt lang cach)er tesinsisional q@élmar@pwna |oé uripaiyerider,
testfc%)carc ol‘htlfre bl'cigzﬁ Ictail %?I%P‘fo'n?a{ﬁ ?iQIe} &Hgﬁghﬁ —( é%ldl'l)eukemlas,
IC ynphoma

anaplas ar ge-cel
lymphomas and myelomas-- for instarice, acute lymphocytic leukemia (ALL), acute

myeloid leukemia (AML), acute promyelocytic leukemia (APL), chronic lymphocytic
leukemia (CLL), chronic myeloid leukemia (CML), chronic neutrophilic leukemia
(CNL), acute undifferentiated leukemia (AUL), anaplastic large-cell lymphoma
(ALCL), prolymphocytic leukemia (PML), juvenile myelomonocyctic leukemia
(JMML), adult T-cell ALL, AML with trilineage myelodysplasia (AML/TMDS),
mixed lineage leukemia (MLL), myelodysplastic syndromes (MDSs),
myeloproliferative disorders (MPD), multiple myeloma, (MM), myeloid sarcoma,

non-Hodgkin's lymphoma and Hodgkin's disease (also called Hodgkin's lymphoma).
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(ALCL), prolynmphocytic | eukema (PM), juvenile

nmyel ononocyctic | eukema (JMW), adult T-cell ALL,
wakhoMi7sts7t ri | i neage nyel odyspl asi a (AM./ TVDS) PCT/ISXd/048241

| i neage | eukem a (ML), nyel odyspl asti c syndrones

(MDSs), 30 nyeloproliferative disorders (MPD),

multiple nyeloma, (MM, nyeloid sarcom,
non- Hodgki n' s | ynphona and Hodgki n's di sease (al so
cal | ed Hodgkin's |ynphoma). 4 WD 2007/ 075567

PCT/ /048241 ee Mauli k G Shrikhande A Kijina
S“r,g‘r"fs}g‘%% PRt ’gw}m%/ii Miad' & Momisoa I, Satgia R., Role of the
hepeRGBtOgimeh Ficat RRcdR6E, 0nVIEES FEM QpendsidVrk potérﬂial for therapeutic
?nc,o enesi s and potenti al f or t hérapeutic

inhiiHPR Y asnecTt e dactar fan2Q0Rcked: 13tdu41-500 andreilss therein:

BidkR6, WL M 1chSn | ReBidehBl Sinfrequél - ene. .
land_ R Li der%%?aﬁ}% ggﬁ%ﬁ?ﬁﬁﬁe ?&éﬁgmg?oﬁgt@ﬁ%gﬁgm n

sparpdig bagsst tanaurpelettan. o dolerset BaH(1299), pp.ri08-910;GaRC €amp,

: - 908 R . B.. RRmm and D.L.
B3t 30 D LAt vt Borlon (3Rt g bicestn
patients with iasillasy lyimph @odel degatyvel bregi caeii®nie qairkce36 | BB9Y, pp.

L6 ncer 86 (1999). pp.. . 2259-2265; L. i
22 RS e BRI, o phaetion Ridke Grmptiast of et tyrosine
kinoseneteiiyr exgiressionkis BaHeiated0RIMN MndhHiA BSH.ARNIS expression and
bet a- cat eni n expressi on and

favasség lated wi th abnormal, )
itod %\PJBE%%*P& OIS 1B 41 Yasive Reqast carpigomay Héstarathelogy 86 (2000),
Pp-CHAB63IM . Litrf 6l PRdkidhal MY T36, (RO presiBn of @31.?&25; tC

of c-ne

iu, M Park and. M S. Tsao, d/er-expre33| on

prot?'S'E‘EPBSH% Wit eBifer et et os reqgptnntan cfesbBe? in primary
hurh@CEf1b@kta0 EareindnkB: Snkdhenb | GQko Em%i i

i carci nonas. (_)prg’ge_nefl J%e?%@)bm%gw?igllq%&ke . rfe% S,hmta
a“dd?- ’%ﬁ‘weﬁa&l » GHpical sigrifiaansriof c-napt anicog¢nesiltpraticns am bemah

16rebRl cRRELIHIRSIAN R @bOPNS, i 4N col orectal .
C(T cance?. %ncol olgd?yssg (?%%éggﬁp 336"%2{ 'glf;nyia—fu’ %‘n??gé‘é'l},{ .
Kitggai ¢iehyiFrequent pinplifieaticatofahe ¢-nfat ggueitt scamphisftiypabtonnch

3 = [ prr S e st cer.

cangr, B pBlop ARl ep IS I DB pB RS 35 iR Ry, w.
Yasmp H.06okozpki dawhi psurant\ékpre¥sioniof cihet YaRDZal hithadbastric

ressi C- (N, human gastric
cor BRI Er e 31 i e N Pl B S e,
Abgeaekof Ruftiofthin tfe Rinaée domhindf.the Rkt ABEEACE B uent expression
of NIMLAY ¢1§/§>Fn tEe ki nase domaj n of the Met gene an
Feque pPTQELR YhPHIGRINES I firdippmat Apmaisdios (2R00), pp.

195p2007ErH. &S 51U HAREL ICHB %L, ARiGvel 48 GRORMamERbrane Met
Cho et al”., A noveaf1

g R IRR) BRI GG At LARI0NBD: APHrtRA Ghior

i ;gedYprigama,
H. Kaase; H. OsegrARe S, , CHa06hitatRxpA6 67 HF Bspatdcyte growth factor
(I—ICMB,r i—[&%’tivator and c-met genes in human glioma cells in vitro. FEBS Lett. 372
(1995), pp. 78-82; Y.W. Moon, R.J. Weil, S.D. Pack ez al., Missense mutation of the
MET gene detected in human glioma. Mod. Pathol. 13 (2000), pp. 973-977; M. Di
Renzo, M. Olivero, T. Martoné et al., Somatic mutations of the met oncogene are
selected during metastatic spread of human HNSC carcinomas. Oncogene 19 (2000),
pp. 1547-1555; K. Suzuki, N. Hayashi, Y. Yamada ez al., Expression of the c-met
proto-oncogene in human hepatocellular carcinoma. Hepatology 20 (1994), pp. 1231
1236; W.S. Park, S.M. Dong, S.Y. Kim et al., Somatic mutations in the kinase domain
of the Met/hepatocyte growth factor receptor gene in childhood hepatocellular
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H. Kataoka, H Tsubouchi et al., Concom tant

expression of hepatocyte growth factor 25 (HGF), HGF
weaabtirwasssr and c-nmet genes in human gli oma cel PETIUS2006/048241

vitro. FEBS Lett. 372 (1995), pp. 78-82; Y.W Moon,

RJ. Wil, S. D Pack et al., Mssense nutation of t he

MET gene detected in human glioma. Md. Pathol. 13

(2000), pp. 973-977; M D Renzo, M divero, T.

Martone et al., Somatic nutations of the nmet oncogene

are selected during netastatic spread of human HNSC
CarCHMa$o frarcer &éo@%ﬂgﬁb Pp23YoP10 Wnﬂ!ﬂgﬁ JEBEES’ GKWemch

et @JZPUGJ) Nobth ARYASH famYties @R a8k ;hagll E‘qfa? u?rglrnoma and

he c-met proto-oncogene I n huma
ld@alp@h neorbmutations ol thg MET pfdioDerogge. Cﬂzﬁé’elr -Rés23% (19888 pp.

r nutations in
17780005 VBB, Bt d KIVEh IRl ot uDgPanad b
overogpéssionginke mutaniiallelb of che B! groed-bndogendinfRultiple

006/ 048241 car Cancer Res

7/ 075567 PCT/ U
ety bR Ay [FRabeelt Bmgrors. Oragasredt) (OoR b3 9: 2
Zh\gng, iVelS. Paik, 8l Packlaral, ’\kl’ht,(hnf\rfﬂ{dr&ﬂﬂufgqmﬂ faRdoMy c{ulﬁhcatxon of
her edi |IIar. renal_carcinoma and identica
the gyiapt f’ﬁﬂ#fﬁéﬁ@ peiedismay pepil lapyoeselsiespemas. Natiizset 2@3@1998)
pp 6669988 DliveRs, G. Waﬂlgnté7@2Baxﬁethét%‘Zhﬁoveﬁnuaﬁbﬂ?ﬁlﬁw s

von Knobl och et_al Dupli cati on and over - expr essi on
ATSHbindngite £ theMEd] @@g@wymmepkloummddg@@@ family. Int. J.

Caﬂb@rtﬂzodl999)h§f> el gay.: 1’9@%%@{ %gﬁﬂ%lr ﬁzlﬁgke{lgg{g%\?%zl Novel

Oncogene (1998), uan
mugstiogs OStheMEﬂ‘dtrom-ODCOEmesmrgapﬁldnﬁrmm camgxonms Oacatene 18

(lgé%’ldpc 38409386, Mt AP LR, Ml é@éﬁ%ﬁ e5 61. ﬁ%@cﬁe (_)cyte

[ary renal carcl hoies.
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Blood 94 (1999), pp. 3883-3888; C. Liu and M.S. Tsao , In vitro and in vivo
expression of transforming growth factor-alpha and tyrosine kinase receptors in
human non-small-cell lung carcinomas. Am. J. Pathol. 142 (1993), pp- 1155-1162; M.
Olivero, M. Rizzo, R. Madeddu et al., Over-expression and activation of hepatocyte

growth factor/scatter factor in human non-small-cell lung carcinomas. Br J. Cancer
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receptor. Int. J. Cancer 76 (1998), pp. 240-249;

Thirkettle, P. Harvey, P.S. Hasleton et al _,

| mmunoreactivity for cadherins, HG-/ SF, net, and

erbB-2 in pleural nmalignant nesothelionmas.

Hi st opat hol ogy 36 (2000), pp. 522-528; P.G Natali,

N cotra, D Renzo et al., Expression of the
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Za ial }F /| HGF receptor I s Over-express
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caresTaL. (AR 6. Phehd) 127 B5Y5) 5. 8RE C3U6; K. RYBAGANS. Nakamura, M.

Spang-Thomsen et al., Expression of the proto-oncogenes c-met and c-kit and their
ligands, hepatocyte growth factor/scatter factor and stem cell factor, in SCLC cell
lines and xenografts. Br J. Cancer 67 (1993), pPp. 37-46; Y. Oda, A. Sakamoto, T.
Saito et al., Expression of hepatocyte growth factor (HGF)/scatter factor and its
receptor c-MET correlates with poor prognosis in synovial sarcoma. Hum. Pathol. 31
(2000), pp. 185-192; M.F. Di Renzo, M. Olivero, G. Serini et al., Over-expression of
the c-MET/HGF receptor in human thyroid carcinomas derived from the follicular
epithelium. J. Endocrinol. Invest 18 (1995), Pp- 134-139; K. Gohji, M. Nomi, Y.
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pp. 658-662; H M Sowter, A N Corgis and S.K Snth,

Hepat ocyte grom h factor (HG-) in ovarian epithelial
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carcinonma cells. Int. J. Cancer 83 (1999), pp.

476-480; M Ebert, M Yokoyama, H Friess et al.
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Suzumiya J, Kikuchi M, Tamura K. Prognostic significance of hepatocyte growth

factor and c-MET expression in patients with diffuse large B-cell lymphoma. Br J
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SUMMARY OF THE INVENTION

The present invention provides novel triazolopyridazines (the compounds of Formula
I) as protein tyrosine kinase modulators, particularly inhibitors of c-Met, and the use
of such compounds to reduce or inhibit kinase activity of c-Met in a cell or a subject,
and modulate c-Met expression in a cell or subject, and the use of such compounds for
preventing or treating in a subject a cell proliferative disorder and/or disorders related

to c-Met.
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neopl asns. Clin Cancer Res. 2004 Selo 15;10(18 Pt

1):6152-8; Knudsen BS, Edlund M Prostate cancer and
woheovessehepat ocyte growth factor receptor. AdeCTaise®n/048241

Res. 10 2004;91:31-67; D Masuya, C Huang, D Liu, T

Nakashi ma, et at., The tunour-stromal interaction

bet ween i ntratunoral c-Met and stromal hepatocyte

grow h factor associated with tunmour growth and

prognosis in non-small-cell lung cancer patients.

British Journal of Cancer. 2004; 90:1552-1562; Ernst
Nlussatifecof thpjnveatiopisadhasmaceuligpeoompos RO APMINEN) &2 compound

- ' [ WY
of IS 1 g8t o Plarnizcblflcaly SLAYBIAS EA: | AnBRELTRARAIYSF the
pregdnt mveation istapirasmiaekisiselchenpossforHyepdraé by mixing ahy of the
cer 05: * . 078-682. [ . have been
oGS of Pyt L nd B PhaliconBiy RULAER SR € AC0E

tunors. Sone of these strategies include the use of

HGE ant agopi sts._and .1- 20 mol.ecul e inhibitors.  For
Otteh Esaifen ] 1Bt oo TR saRon P INEE epatsht Hgfivs g
dethifddi dbisE@ptfonCafithe Mvielitibmand froim@k cl@vel opnent, such as

Abbott (ABT-5 10), EntreMed (angiostatin), Kosan

Bi osci ences (17-AAG, Angen (AMG 102), Exelixis

(XL-880 and XL-184), Pfizer (PNU 145156E), and ArQul e

A 197). 25 SUMVARY OF THE | NVENTI ON' The present
D&&m‘&#&%@ﬁﬂ%mﬁmﬁ ri azol opyri dazi nes (the

conmpounds of Fornmula 1) as protein tyrosine kinase
_nodul ators, particularly inhibitors of c-Mt, and the
Figyse 1 shows theretestspfimeldngnistrdiee obromprings of Kienprstent
- V % - o ., . .
B e MRl NG, SR nfor Sl il fcn) i
glighiestema twihors irc hudsommpasu sl trtgmengy pgenoinddpyol int mg@theagng

e ' a oliferat] di sorder a r .
crf Al S ik T {E 8185 B metin
tunREMolisad 0hmb)) 82 ds titrel(Days)afdreaciofraupen ith/endy.ox the ead of

ar maceyt i.cal osition.c risi a co und .of .

e BIATET B TORRR el B A Rabroei e wf median
tund Golatied dflvdbicleafréned aid ERg-trtabaide, EXpiesiet @8 aiptra@ntage of

pharmaceutical composition prepared by mixjing any of
the ppealiack s YABES P! B VERC - reaiecontinl YoHR: ARFAEGT.f *=p<0.01,
*+1ageooapl e carrier. 5 Qther features and advantages of

the invention will be apparent fromtut; Follow ng
Figure 2 shows the effects of oral administration of compounds of the present
invention (Example Compound No. 61) on tumor growth inhibition (TGI) in U87MG
glioblastoma tumors in nude mice. All treatments began on Day 1 in mice bearing
established subcutaneous U87MG tumors. Tumor growth is plotted as the median
tumor volume (mm3), versus time (Days), for each group in the study. At the end of
the 12-day study, final TGI% was calculated from the difference between the median
tomor volumes of vehicle-treated and drug-treated mice, expressed as a percentage of
the median tumor volume of the vehicle-treated control group. (*=p<0.05, **=p<0.01,
**¥=p<0.001)

Figure 3 shows the effects of oral administration of compounds of the present

invention (Example Compound No. 61) on tumor growth inhibition (TGI) in UB7MG
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detail ed description of the invention and fromthe

clains. 10 DESCRI PTION OF THE FI GURES Figure 1 shows
woheo7af7fsset s of oral administration of conpoungeTafS2d0b®48241

present invention (Exanple Conmpound No. 1) on tunor

growmh inhibition (TA@) in UB7M5 glioblastoma tunors

in nude mce. Al treatnents began on Day 1 in mce

beari ng 15 establi shed subcutaneous UB7MG t unors.

Tunmor growmh is plotted as the nmedian tunor vol une

) , versus ti Days for each gro in the .
shéb?%g%ma JMerg dn B ragce- A frgafmagfqgﬁga% gn Hayihin migedensine
established @ibReaheQRUERVIA! thiRkL N&EhE @hWRe the fnecwgesihag, final

tunor vol umes of vehicle-treated and drug-treate
TGHfoswas calglated frgmathe diffprprcerheiyecrpthe mediamanasryol umes of
f i - r .
vefil Wgied ant Pu BENE it ERH B AR B o AR the meglisn tumor
volume of tiieevthicletreated Icontaol growp. (EEPoh08f * cprPdUn d%* ei<O)
present invention (Exanple Conmpound No. 6:1) on tunor
growmh inhibition (TA) in UB7M5 glioblastoma tunors
Figure d shewsileeffedts| oft orahadrminisrakieon @f compbaydslofithe piesent

. _beari 25,est abl i shed bcut aneou 7 t unor

o e ipie ChRPa {8 S hE B AT S T shpOR Frmpate

athyifBudeutics weeré inveukaiddystibcuthidoneRGh the RECIngRink DR gion of the
study, final Td % was

.Study.. At &he end of the 12-da
thigh it 3 L%? ﬂlérﬁeﬂm‘ iielpvere velumseRt b Akt Hemprg were allowed to
groWliaTor F16¢ HaRS Mite WeR) ddsed bf 81t d 00 M/RE B8mbbeRt R20%

ce, expressed as a Eercenta e of _the nedian tunor

HPRGD v ish vehigle R HEBLD: spREClRIP Paginguas continued for 4
conbéculive d8ys. On T dly B stud terminatn0afRdrs wWerd Hhfediaddl Wecised
. the effects of oral adninistration of conpounds of”the
intagt andeyyeighpey, kil final tpmes st weEhifRramg) sesving s aqnimanywificacy
endg[,&}yt h inhibition (TA) in UB7TMc 10 WO 2007/ 075567

CT/ US2006/ 048241 gl i obl astoma tunors in nude m ce.

Al'l treatnments began on Day | in mce bearing
DEFAIAHD DIRSCRIBEION QB IITRSRMENTHONs. At the end of

the 12-day study, final TdA % was cal cul ated fromthe

di fference between the nedi an tunor vol unes of
DEFBMIIIONS reat ed and drug-treated nmice, expressed as a

percent age of t'he nedian tunor 5 volunme of the

vehicle-treated control group. (*=p<0.05, **=p<0.01,

As tigetierdin O@id Yolfovgug eerthssire wRedded tehbecitte foflowiny meanings
(adgi?ignnaﬂl dségiil?t}olng greogrog%gg %v%%gg ne?efdea tt]l?roeéﬁgu? ?ﬁe Specification):

The term “alkenyl,” whether used alone or as part of a substituent group, for example,
“Ci.salkenyl(aryl),” refers to a partially unsaturated branched or straight chain
monovalent hydrocarbon radical having at least one carbon-carbon double bond,
whereby the double bond is derived by the removal of one hydrogen atom from each
of two adjacent carbon atoms of a parent alkyl molecule and the radical is derived by
the removal of one hydrogen atom from a single carbon atom. Atoms may be
oriented about the double bond in either the cis (Z) or trans (E) conformation.

Typical alkenyl radicals include, but are not limited to, ethenyl, propenyl, allyl
(2-propenyl), butenyl and the like. Examples include C;.galkenyl or C;_4alkenyl

groups.
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i nvention (Exanple Conpound No. 61) on the growth of
5114 tunors. Female athym c nude m ce were inocul ated
weubcnrssseously in the | eft inguinal region of pCinaside/048241

thigh with 5 x 106 S 114 cells in a delivery vol une of
0.1 nL. Tunors were allowed to growto for five days.
Mce were dosed orally at 100 ng/ kg conpound in 20%
HPBCD or with vehicle (20% HPBCL), control group).

Dosi ng was continued for 4 consecutive days. On the
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I
B e S e PR R e S

|ncI ude C2. 8al kenyl or C2_A4al kenyl gr oups. 11 WO

Thegt% /“géﬁ%rr Cije{‘é%gOG{ag‘E%?ﬂ{neg% h@l:é?\]\(;\%’ nEﬁfrog?

ers referri desi gnate
dtomdfrdyo nh@nnmxg):n péﬁrea&ytaunam saﬂkyt% butylagene,dnd th¢ teymy |

“di Hﬁ%x r for io a r ahrfoar(rlee &})y tﬂé rér%oval I?)‘f; Pﬁé h%éiroggﬂ Eéoﬂpfmm

a pears as
the Qﬁfﬂg&h Rif I’ageédmi?ﬁ‘y amtrm hlc{nas kiﬁhutym“aaﬁme ilmbbuhstayes it Eogxpected

thabﬁhe Eotnélﬂg sﬁacgpber?g tot e rest 0% ale mo ecul%qg %enmtrllggen atc2>1‘n 35

The term “alkynyl,” whether used alone or as part of a substituent group, refers to a
partially unsaturated branched or straight chain monovalent hydrocarbon radical
having at least one carbon—carbon triple bond, whereby the triple bond is derived by
the removal of two hydrogen atoms from each of two adjacent carbon atoms of a
parent alkyl molecule and the radical is derived by the removal of one hydrogen atom
from a single carbon atom. Typical alkynyl radicals include ethynyl, propynyl,
butynyl and the like. Examples include Cz.galkynyl or C;.salkynyl groups.

The term “alkoxy” refers to a saturated or partially unsaturated branched or straight
chain monovalent hydrocarbon alcohol radical derived by the removal of the
hydrogen atom from the hydroxide oxygen substituent on a parent alkane, alkene or

alkyne. Where specific levels of saturation are intended, the nomenclature “alkoxy”,
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The term "al kyl ," whether used alone or as part of a
substituent group, refers to a saturated branched or
webko@ioghic7chai n nonoval ent hydrocar bon radi cal pCuse®icn48241
the radical is derived by the renoval of one hydrogen
atomfroma single carbon atom 10 Unless specifically
indicated (e.g. by the use of a limting termsuch as
“"term nal carbon atonl), substituent variables may be
pl aced on any carbon chain atom Typical alkyl
“mkadH%?LS impbyde but arqd.not limted to, nethyl,
SPRYTY” S pglkynylosy; isytsed soppiste witl the definiansof alkyl,
alkenylland @liyhybakxathple Shcfimte 0y a8y 64 CHadikyty %‘bﬁﬁgs- 15
The term "al kyl anni no"” refers to a radical” Torhed by
the renoval of one hydrogen atomfromthe nitrogen of

Theferdl “arbatiBe refed¢H a%§clﬁ>éiﬁ>ydr§£ﬂ'r9§rr rif rg%%%ﬁ 6{‘/’3{ an

“di al kyl ami no" refers™to & radic e
unsagiiogl copjuggted melaetoryesystenom from the nitrogen of a

secondary am ne, such as dibutylamne. In both cases

it is expected that the point of attachnent to the

The tesm “benzarEnsed heterbey dlgl trbfersota WoRlicausss riddsydhan tafieal
" her used gl one. or. a art of a .
wheRldQiRare MRE PentiPapd B Stpet s Sefprysthing. Pumiend
berbpﬁfpmuleme;ocmylah@bm Gritdi e n@mﬁﬁdcﬁmolybé@k@%bh@fhs
I a .navi n t st. one carbon-car ontrlpe
1.3 6%%5?‘3'\}%%?’86’;933%2 %#.E'S}Yé"f% Aabnzogioniny flsg knawie as

1, 4-rethpderediosdyphatty] ) pe 08 If b&iFoasshh -%Pan
?, a 25 parent al k’&lcm Iegb’l e

adj acent .carhon atons o
benﬁ‘ﬁ'diﬁpﬁ -y ﬁpd?]?esmEFeri ved by the renpval of one

hydrogen atom froma single carbon atom Typica

al . kynyl radicals include ethynyl, propynyl, butynyl
The fgem; Fél‘l’?lkﬂ refesnisl asatyrate v pattially ainkgtnsatedomonocyclic or
bicfelichFilotaton HripUBdical & ve8 b th ; ers. to a

_satjﬁéted or partigfl G%gggﬁ?gbéﬁ brgﬁgﬁ%%Wngman"’ﬁD“’
a siagle zing |gerbog@ternaTypivsheyiioadingl rdidale darindencyal cpobpyl,
cyclodiliye dycRBEL ,e of the hydrogen ato
Y or¥1(P t Ao ﬁ.y cfyg% i”g‘é’p%‘%“ (é‘lhp;’s)cu(%lsetx ?’[’ ﬁ@ﬂ?hﬁfﬁﬁg{[’ ﬁg?lé?ﬁ?ptymmd
cyclgorizheAdditivaalexemplal ikginde CYmcRatine,or ] dcgcloalkel,s of
C-. ' are, | nded, the nclature "al koxy", 12

3 'g%fcg%gé}}} %52@([8)%1 Ilff@élei L,%fﬁhérﬁﬂ%%i%qmyéﬁfényl oxy" and

2,3,3 816 -hgxadydto-tHeindsgd. consi stent with the definitions

of al kyl, alkenyl and al kynyl. Exanpl es include

Cl_8al koxy or GCi _4al koxy groups. The term "aronatic"
TheterieYfusedringystent” iofals RCabROEld BECEM:Sh WRIBIAML O 8d;jaknt

- yJnsat ur at ed conl u&at ed. a electron system
atomis dre present in each of the two cyclic moieties. Heteroatoms may optionally be
present. Examples include benzothiazole, 1,3-benzodioxole and

decahydronaphthalene.

The term “hetero” used as a prefix for a ring system refers to the replacement of at
least one ring carbon atom with one or more atoms independently selected from N, S,
O or P. Examples include rings wherein 1, 2, 3 or 4 ring members are a nitrogen
atom; or, 0, 1, 2 or 3 ring members are nitrogen atoms and 1 member is an oxygen or

sulfur atom.

13



10

15

20

25

30

The term "benzo-fused heterocyclyl"™ refers to a

bicyclic fused ring systemradical wherein one of the
woing75%7benzene and the other is a heterocyckgir/useong/048241

Typi cal benzo-fused heterocyclyl radicals include

1, 3- benzodi oxol yl (al so known as 10

1, 3- net hyl enedi oxyphenyl ),

2, 3-di hydro-1, 4- benzodi oxi nyl (al so known as

1, 4- et hyl enedi oxyphenyl ), benzo-di hydro-furyl,

and

henzo-. hydr o- | henzo-di hydro-thi enyl
TIRRRAR, hEe AT SR S5 Vi d5eet B Bbeomiovel ofave pardeueen

atamn fpan hirflgl carboRSAdmFlag R tdFBNBMMAEL irﬁlg%kstlél. bfy&xfz{l ihgteroaryl
the renoval of one

hydr ocar bon ring radical derived b
fa?‘fiéglﬁ é‘g‘iﬂ‘?ﬁa&&h gy, Pé’“@‘Y\‘gP’éa%Dbﬁgth}L;épb'd»rina'd@nlleymamm,
iseRaBolyD asdthiazd19M bk Adifizd | cyal obut yl
e zd196 R B I BT OREORN, pyidit, B

Pyeyrifliseb pyiazinghdindeliain o dplyl, iscioidolybriehzeibiipyles
begfsﬁ{yfgggg%ia kyfl&ﬁ%%hébgg%gg%e&lz %z@f;l/l’, purinyl, 4H-quinolizinyl,
quinadianl, éﬁqqnhpﬁnhlaﬁhmﬁlipylapl_thgﬁinyl, qui?]azolinyl, quifnoxal(ijnyl,_
Lél Kok - hex ro-|.H.i.ndenyl. The term"fused ring
sillés}.% g’ﬁ%ﬁ"?‘é léptgr'?'o%ga%‘? iK% ol ecul e in which two
adj acent atons are present in each of the two cyclic

i.et i Het er, t] lly b t.
e TN L —

radiéal decisdr)/ by thieaphiokall e hlafodeq 2B m RRhEh @i'hrglaés'cgﬂnlé(ﬂ?oﬁ?itrogen

. fixf [ t e fers to the re
rinatom.c Tapeathesery ¥pisalsdeaesHrpysieie. éhpyrorlinsi ooms
3-pyncbeipeldpyrtdlidisg! F,thﬁgxnﬁlﬁxg}m %\'&rg?iazoﬁnﬁ "o IR SR

i ncl ude, ri.n wherein 1, 2 4 ri'ng nenbers are a
45ﬁ$‘f‘¥%§é‘r¥[’3@%§’?%ﬁl)’ gpidagolidinylp 2qyr@ofinyly pyresarbkidinyh terazolyl,
pipetitiingg ary-aldaBy 12 rdndIBPar 4] 0 n_or.. sulfur .
“atom 13 WO 2007/ 0 567%’%1’/ BRI e phoringt purpzinyl,
azepgpylehexahygro-}.dfdisaspinyl and thdildel derived by the

renoval of one hydrogen atomfroma ring carbon atom

of a heteroaromatic ring system Typical heteroaryl
The g spbstituged,y eefénsitg b cotdnelegble qmywhiich phe 08 ¥ize hydrogen

t [F-YATRY 0 vyl razQlyl. isoxazolyl, o
jdoi sot higazéo i I,yc‘gcgé’ 12z glo)[r/)?{r,'orf’ ?‘f'ﬁ’f’é’f‘?}'lr?g’fzaz“&ﬂ%’e&fﬁl Yybstitution
is q@yhml?edyq) a cpsermdiezilaybyt bayylso otddir dyila subytﬁt@éﬁtr}?ihical, whereby
he! . ndol vl , ..i soi ndol yl , benzo[ b] furyl,
' eggﬁégiéf‘ﬁt%‘%aﬁﬁ%‘f‘%%%% 198 E'YWh i ni dazol yl

benzt hi azol yl, purinyl, 4H quinoli zinyl,

The term “independently selected” refers to one or more substituents selected from a

group of substituents, wherein the substituents may be the same or different.

The substituent nomenclature used in the disclosure of the present invention was
derived by first indicating the atom having the point of attachment, followed by the
linking group atoms toward the terminal chain atom from left to right, substantially as
in:

(Ci0)alkylC(O)NH(C, ¢)alkyl(Ph)

or by first indicating the terminal chain atom, followed by the linking group atoms

toward the atom having the point of attachment, substantially as in:
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qui nol i nyl, isoquinolinyl, cinnolinyl, phthalzinyl,

gui nazol i nyl, qui noxalinyl, 1,8-naphthyridinyl,
wotes7odsssyl and the |ike. 10 The term "het er ocpciryus?006/048241

refers to a saturated or partially unsaturated

nmonocyclic ring radical derived by the renoval of one

hydrogen atom from a single carbon or nitrogen ring

atom Typical heterocyclyl radicals include

2H pyrrole, 2-pyrrolinyl or 3-pyrrolinyl),

pyrrolidinyl, 1,3-dioxolanyl, 2-imdazolinyl (also

referred to as 4, 5- dihydro | Hinidazol yl),

i m dazol i di nyl, i di nyl,

tetrazolyl, 15 pip ﬁhﬁ' gﬁﬂ))} Midogl@éé)%)%ginyl nmor phol i nyl,

1, 4-di thianyl, thionorpholinyl, plpera2|nyl

e,th?r‘?efom,ah%{ﬁs?hhal?ydgmd h.gis&%rmnyl and the |ike. The

ers a core nol ecul e on which
one or nore hydrogen @& ons have been re ced with
one or nore functlonal rad| c%(go ﬁ‘é/ . ,é A\, t ut i on
20 is not I| i may /al so

occur on nt |caI wher eby
substit uent radlcal becones a Ilnking group. The term
"independently selected" refers to one or nore

Lm(\?\%g)r%&h ity Sl ﬁ&nfshsmtaemgrr@mt@{hasme%hau&mse

in the b-stituents may be the same or

attadhddf terapytof tlmssmlesutsﬁtbment nomencl ature used in the
di scl osure of the present invention was derived by
first indicating the atom having the point of

Whah hay hatatlle (d.2| R0 wedirh ynors than|dna kingingang pmbadémsnt of

orgm a?ﬁftpg?ff"s‘{‘g]% [11sainte%g§%po t% ﬁ%ﬁgn%g],{ eft to right,
(CL_6)al kyl A Y NH(C. . 6)alky|(F’h) or by first

|nd|cqt|n t.he, ter al, chai.n om J

To (s AeoBRtingy  Hiidiy, 598 fodblle B4 Lo lheir open.
noRfimatkd s&lzgent | substantlally as in: 14 V[)2007/075567

PCT/ US2006/ 048241 Ph(C j .6)al kylam do(C i _6)al kyl

either of which refers to a radical of the Formula: O

NOMENCD AR E/ -G -Cs alkyl/ \ -~

Except where indicated, compound names were derived using nomenclature rules
well known to those skilled in the art, by either standard IUPAC nomenclature
references, such as Nomenclature of Organic Chemistry, Sections A, B, C, D, E, Fand
H, (Pergamon Press, Oxford, 1979, Copyright 1979 IUPAC) and A Guide to IUPAC
Nomenclature of Organic Compounds (Recommendations | 993), (Blackwell
Scientific Publications, 1993, Copyright 1993 TUPAC), or commercially available
software packages such as Autonom (brand of nomenclature software provided in the
ChemDraw Ultra® office suite marketed by CambridgeSoft.com) and ACD/Index
Name" (brand of commercial nomenclature software marketed by Advanced
Chemistry Development, Inc., Toronto, Ontario). It is well known in the art that the
radical form of certain heterocycles, such as pyridine and quinoline, may be named
according to different conventions without referring to different radicals. For
example: either pyridyl or pyridinyl refer to a radical of pyridine, and either quinolyl

or quinoly! refer to a radical of quinoline.
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5 H Lines drawn into ring systens from substituents
indicate that the bond may be attached to any of the

weubd7albsms7ri ng atons. 10 When any vari abl e (e. gCTR42006/048241

occurs nore than one tine in any enbodi nent of

Formula 1, each definition is intended to be

i ndependent. The terns "conprising”, "including", and

"containing” are used herein in their open,

non-limted sense. 15 NOVENCLATURE Except where

i ndi cat ed, conpound nanes were derived using

nonmencl ature rules well known to those skilled in the
ABBREVIATI®ONSGer standard | UPAC nomencl ature 20

references, such as Nomenclature of Organic Chemistry,
A R e B A e ey e IR puine
mepnipgsSadiisivnploibbramations agy pramided Gdreponerdisd throughout the
Sp gggfndations 1993), (Blackwell Scientific

ubl'tcations, 1993, Copyright 1993 | UPAC), or

comercially avail able software packages such as
'H NMRnom ( br and®ratbn dorkac Maiguetic Reddnaacee provi ded in
AcOBe 25 ChenDr awetlittAcad of fice suite nmarketed by
aq Canbri dgeSof t Acuepusand ACD/ | ndex Name TM (brand of
CbhgODner ci al noDenedratd Methailol war e mar ket ed by Advanced
CDChem stry Dev®eapimsd Chld#6formloronto, Ontario). It is
CHy€l,] known i nMidtRylend Chlvaidet he radi cal form of
CHgENt ai n het er ee¥@n@sile SUch as pyridi ne and qui nol i ne,
Cs@y; be naned Rsieal Ghivgnde di fferent conventions

DAWTt hout r ef er gbiiflethPlafiifd)gnaM rifigdiigal s. For 30
exanpl e: either pyridyl or pyridinyl refer to a

DCMdi cal of pyRighlawmethaneei t her quinolyl or quinol yl
DIEAfer to a radficapropyleguil aminene. 15 WO 2007/ 075567
DMAdY/ US2006/ 048 imethpBRingpaIidioRS As used herein, the
DM&? | owi ng abbPéwedtylsstfoxidee i nt ended to have the
EDEol | owi ng 5 Reénilimpthylanitioprepydl-Nabibykvarbodibmidear e
ESMSvi ded wher Elartrosirdy tdwizatighoudss tshectroSpemi f i cat i on) :
Et;OH NMR Pr ot onDigtbyledtheriVagnet i ¢ Resonance

Et:N Triethylamine

EtOAc Ethyl Acetate

EtOAc Ethyl acetate

EtOH Ethanol

g Grams

h Hour

H,O Water :

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

HBTU O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium

HCI Hydrochloric Acid

Hex Hexanes
hexafluorophosphate

HOBT 1-Hydroxybenzotriazole hydrate

HPLC High Pressure Liquid Chromotography

KyCO4 Potassium Carbonate

KOtBu Potassium tert-butoxide

LCMS Liquid Chromotography Mass Spectrophometry

MeOH Methanol

mg Milligrams

MgSO, Magnesium Sulfate

min minute

mL Millilters

mmol millimole
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AcOH Acetic Acid 10 aqg Aqueous CD30D Deut er at ed

Met hanol  CDC13 Deuterated Chloroform CH2C12
woORbdTy7esse Chl ori de CH3CN Acetonitrile 15 Cs2€0B/US2006/048241

Cesi um Car bonat e DAST (D net hyl am no) sul f ur

trifluoride DCM D chloronmethane DI EA

Di i sopropyl et hyl am ne DVAP 4-Di net hyl arniti opyri di ne

20 DMSO Di net hyl sul fox. i de EDC

N- ( 3- di et hyl axni nopropyl )-N -et hyl -carbodi i m de

ESI - M5 El ectrospray ionization mass spectroscopy Et20
moby et hyl et her MYE3N Triethyl anine 25 Et OAc Et hyl
MWcet at e Et OAc Mplgglapweight e EtOH Ethanol g Grams h
Nayle@ 30 H20 WRoEpimyfnrponate
Nag3Q7- A zabenzSodiwm Snlitey| ) - N, N, N , N' -t et r amret hyl ur oni
NaH&Oshexaf | uor Sodosn hadregeHgxbpnate
NaOtbenzot ri azolSodium Hydroxidle N' - t et r amet hyl ur oni um Hd
NagNHr ochl ori ¢ Aoddm3fydHexiddexanes hexaf | uor ophosphate
Na@GEBT 1- Hydr oxyodhnmothydamidee hydrate HPLC Hi gh
NB® essur e Li quindBfdmaxuotiognidphy

NH.,CI Ammonium chloride

Pd(PPh;)4 Tetrakistriphenylphosphine palladium (0)

Peppsi-iPr Pyridine-Enhanced Precatalyst Preparation Stabilization and
Initiation (tradernark of Sigma-Aldrich)

ppt Precipitate

RP-HPLC Reverse Phase High Pressure Liquid Chromotography

rt Room Temperature

Si10, Silicon Dioxide

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TLC Thin layer chromatography

pL Microliters

FORMULA I

The present invention comprises compounds of Formula I:

R® Formula 1

and N-oxides, prodrugs, pharmaceutically acceptable salts, solvates, and

stereochemical isomers thereof, wherein:

R' is mono or bicyclic heteroaryl (preferably pyridyl, thiophenyl, thiazolyl, pyrazolyl,
furanyl, imidazolyl, oxazolyl, pyrrolyl, indolyl, isothiazolyl, triazolyl,
benzothiophenyl, benzothiazolyl, benzoimidazolyl, benzoxazolyl, quinolyl,
benzofuranyl, quinazolinyl, or quinoxalinyl), or pyridin-2-on-yl (preferably pyridin-2-
on-5-yl), wherein said heteroaryl is optionally substituted with -one, two or three R,

substituents;
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K2C03 Pot assi um Car bonate 40 KO Bu Pot assi um
tert-butoxide LCVMS Liquid Chronmat ography Mass

wepexiorsgshonetry MeOH Met hanol ng M I 1igranms pdg®sS%006/048241

Magnesium Sul fate 45 min mnute nL MIlilters mmol
mllinmole 16 WD 2007/ 075567 PCT/ US2006/ 048241 not

nol e MW Mol ecul ar wei ght Na2CO3 Sodi um Car bonat e
Na2SO4 Sodium Sul fite 5 NaHCO3 Sodi um hydr ogen
carbonate NaOH Sodi um Hydr oxi de NaOH Sodi um hydr oxi de
NaCOH. Sodi ﬁrhn I—|ngIroxi e NBS n-Braonosuccinimde 10 NHACL

AnmhEEH Enlioride prerieraidy Fa kil of Brp résapygResenablyeCis
o ’ e oy L
2 o pradl Banpeianty Ol promlpmgs, BROag by

of Si-gtkylthighiadmisudionybtnsefepablyCes akyRpLIoRYIE pheuplssifonyl,

FreRSe A MASTAR b e RLATIRAD Y e BB

aci preferaiply foridah yidoptiamybthiazolyl, pyrazolyl, furanyl, imidazolyl,
oxazolyl, pyrrolyl, indolyl, isothiazolyl, triazolyl, benzothiophenyl,
benzothiazolyl, benzoimidazolyl, benzoxazolyl, quinolyl, benzofuranyl,
quinazolinyl,or quinoxalinyl), heterocyclylsulfonyl (wherein the heterocyclyl
portion of said heterocyclylsulfonyl is preferably pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, inﬁdazolidinyl, thiazolidinyl,
oxazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
thiomorpholinyl, thiomorpholinyl 1,1-dioxide, morpholinyl, or piperazinyl),
-SO;NH,, alkylsulfonamide (preferably C,_¢ alkylsulfonamide), alkyl
(preferably C,.¢ alkyl), aminoalkyl (preferably methylamine), alkylamino
(preferably Cy.¢ alkylamino), phenyl, heteroaryl (preferably pyridyl,
thiophenyl, thiazolyl, pyrazolyl, furanyl, imidazolyl, oxazolyl, pyrrolyl,
indolyl, isothiazolyl, triazolyl, benzothiophenyl, benzothiazolyl,
benzoimidazolyl, benzoxazolyl, quinolyl, benzofuranyl, quinazolinyl, or
quinoxalinyl), cyano, alkenyl (preferably C,.¢ alkenyl), alkynyl (preferably
Ci.s alkynyl), cycloalkyl (preferably cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl), heterocyclyl (preferably pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl,
oxazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
thiomorpholinyl, thiomorpholinyl 1,1-dioxide, morpholinyl, or piperazinyl),
-COz-alkyl (preferably —CO,-CH,CH3), -C(O)-R, -C(1.¢yalkyl-morpholinyl,
-Ca.galkyl-piperidinyl, -Cq.g)alkyl-piperazinyl, -C(;4yalkyl-N’-methyl
piperazinyl, -C(_gyalkyl-Ry, -C(O)NH-C( 4jalkyl-Ry, or -C(O)NRRy;

wherein Ry, is heterocyclyl (preferably pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl, oxazolidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl, thiomorpholinyl,
thiomorpholinyl 1,1-dioxide, morpholinyl, or piperazinyl),
alkylsulfonyl (preferably C,.¢ alkylsulfonyl), -SO,NHo,,
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20 TLC Thin layer chromatography L Mcroliters

FORMULA | 25 The present invention conprises conpounds
wohodrarrsasira | 6 RS RN, N A N R8 Fornula | amrdr/us2006/048241

N- oxi des, prodrugs, pharnmaceutically acceptable salts,

sol vates, and 30 stereochemi cal isoners thereof,

wherein: Rl is nono or bicyclic heteroaryl (preferably

pyridyl, thiophenyl, thiazolyl, pyrazolyl, furanyl,

i m dazol yl, oxazolyl, pyrrolyl, indolyl, isothiazolyl,

Lé'n%?lmyahaﬂwq& i RE AR, P R %}Za?r'llﬁgw -OH, -Oalkyl

benzof ur gf@)fémbmmzﬁamym( LN Her-NH kX phdfenbly, -NHC . alkyl),

pyridin ref er abl yridin-2- on-5-yl),
wher ei n @aN(ﬂal{iE't)E by E%GBtélaB?Yé)z?’y substituted with

-one, two or three R substituents; 17 WO 2007/ 075567
PCT/ US2006/ 048241 wherein R is -NH2, hal og
(pref er aRY gncFRd ae indepBngently selsxied et &, yélpyylc&efsroaryl or

I k i
A by SRR B EE LRIy pponatly be syltiied vic
Cl -6 aldnel substithentaklepled dfdrmnylﬂ(@}@x)eﬁmrabblynxu pl@erldmyl
oL S e SRRy, PSR AD,
hﬁt er garaa}cﬂuhrEw) l-sezrﬁﬂgraﬂtﬁmmnyrfrmer (pd«lyfm;ably gn 6 -

t t
oxaol vl Akt RBEH Sl o vl | tri asolyl

benzot hi ophenyl, benzot hi azol yl, benzoi m dazol yl,
benzoxazol yl , qU| nol yl , benzof ur J/ UI n (%I | ny 195N
qui noxal 9§+ 3nd Retegesear onay Sﬂy FHECYclic 1ng,

het er ocygldnalp %Bda%%)& s&dhd hbﬁk&ﬁ&@meyé@esd fromyd, NH,
pr ef er abl yriolidin 10 tetrahydr of uranyl

t et r ahy dNéalkylp. o?ﬁﬂe%)z, or SpfsaisRi-Raibpiprocyche shinr ety
oxazol i dée{‘%’njhed ESH tﬂ@%,f&%%ﬁ@ﬁﬁg of:

tetrahydrot hi opyranyl”, piperidinhyl, thionorpholinyl,
t hi onor phol i nyl 1, 1-di oxi de, nDrphoIinyI, or

pi perazin I ) 55\ 55\ Ss\
50> O o

Sy by
QH and . > )

wherein said R.-Rgq heterocyclic ring is optionally substituted with
alkyl (preferably -Ci.syalkyl), -SOqalkyl (preferably -SO0,C1-gyalkyl), or
-C(O)alkyl (preferably -C(O)C.s)alkyl);

A is a ring selected from the group consisting of: phenyl, mono or bicyclic heteroaryl
(preferably pyridyl, benzooxazolyl, benzothiazolyl, quinolinyl, quinolin-6-yl-N-oxide,
quinazolinyl, quinoxalinyl, benzimidazolyl, benzothiophenyl, benzofuranyl, or
[1,2,4)triazolo[ 1,5-o¢)pyridinyl), quinazolin-4-on-yl (preferably quinazolin-4-on-6-yl,
or 3-(4-Methoxy-benzyl)-3H-quinazolin-4-on-6-y1), and benzo-fused heterocyclyl
(preferably benzo[1,3]dioxolyl, or 2,3-dihydro-benzofuranyl); wherein said phenyl,
heteroaryl, or benzo-fused heterocyclyl are optionally substituted with one, two or

three substituents independently selected from the group consisting of: -OH, alkyl,
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- SO2NH2, al kyl sul fonam de (p),eferably Cl1-6

al kyl sul fonam de), alkyl (preferably C -6 alkyl),
wamotwasicy! (preferably nmethylam ne), al kyl anPao/us2006/048241

(preferably Cl1_6 al kyl am no), phenyl, heteroaryl

(preferably pyridyl, thiophenyl, thiazolyl,

pyrazol 31, furanyl, im dazolyl, oxazolyl, pyrrolyl,
i ndolyl, isothiazolyl, triazolyl, benzothi ophenyl,
benzot hi azol yl, benzoi m dazolyl, benzoxazolyl,

qui nol yl , benzof uranyl ui nazol i nyl
phegiyl. Higtexearnly F“)k,"x%y‘ﬁi‘b?"%g%‘éﬁW‘)(ﬁ%#’ é%‘gf‘yzcl. .6
NRCKGNHIC, M Hy4hd -NIRCeber, gakyr; 20 C1 -6 al kynyl ),
cycloalky? (preferably cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl or cycloheptyl), heterocyclyl
5 b 1 Gl oml @ F I r I .
S T e e e e
-NE& agadkyl chrndN(Cr-sadkylhy dr opyr anyl ,
tetrahydrot hi opyranyl, piperidinyl, thionorpholinyl,
t hi onor phol i nyl 1, 1-di oxi de, norpholinyl, or
or R aet R? carylogeth2bforfiGPCal kydloloylefray, abkyiridinyl ring, or, an
- -&-[HZ ), -C(O-Rb, -C(I.4)alkyl-norpholinyl,
emﬁﬁﬂ Paf’yl - pi peridinyl, -C(1_4)alkyl - pi perazinyl,
-C(1 _4)al kyl-N -nethyl piperazinyl, -C(l-4)alkyl-Rb,

L bk B iy £ i ersin o

tetrahydrofuranyl, 30 tetrahydrothi ophenyl,
i m dazolidinyl, thiazolidinyl, oxazolidinyl, o
As h@édl?é}é’zﬂffe@f)r_!ﬁé Wls “cbRipbakty 6 RSru@PYT &y lconfoRaad &f Fotmula
t hi onor phol i nyl t hi onor phol i nyl 1, 1-di oxi de,
I” a5 st tion\ypl’ud@, pisB it]pp-eplazgmﬁg,qu)tl’call )épwpgamq: @Hﬂ N-oxides, solvates
and REELSIAALY iSleisghderdesul Tonyl), - SN2, 18 VD
2007/ 075567 PCT/US2006/ 048241 al kyl sul f onam de
(preferably Cl.6 al kyl sul fonam de), -OH, -Qalkyl

Dhﬁﬂgfﬁgﬁb Mﬁf lp, -NH2, NHal kyl (preferably
EM _ atl?y?;, o? - )éIkyI)Z (preferably -N(C1_6
alkyl)2); 5 R and Rd are independently selected from
e . h roary| r I rei '
preflyrl oot R e p Piner ool of PUISHE Dy B@eth one or
mogudisthe felénwingdingicitods aireqresents( CH3) 2, nor phol i nyl
pi peridinyl, piperazinyl, N nethyl piperazinyl,

al kyl sul fonyl (preferably Cl1-6 al kyl sul fonyl),
R' is5GBINABr bialbyd Batbfoandorderidpr2loar Sl wiEieid said heteroaryl is

optionally substituted with one, two or three R, substituents;

wherein R, is -NHa, halogen, alkoxy, alkylether, aikylthio, alkylsulfonyl,
phenylsulfonyl, heteroarylsulfonyl, heterocyclylsulfonyl, -SO>NH>,
alkylsulfonamide, alkyl, amincalkyl, alkylamino, phenyl, heteroaryl, cyano,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, -COz-alkyl, -C(O)-Ry,
-C-ayalkyl-morpholinyl, -C(;.salkyl-piperidinyl, -C(,4yalkyl-piperazinyl,
-Cu.aalkyl-N’-methy! piperazinyl, -C.syalkyl-Ry, -C(O)NH-C( 4yalkyl-Rs, or
-C(O)NRRg;

wherein Ry, is heterocyclyl, alkylsulfonyl, -SO,NH>, alkylsulfonamide,
-OH, -Oalkyl, -NH_, -NHalkyl, or -N(alkyl),;
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10 al kyl sul fonam de), hydroxyl, and al koxy; or & and

Rd together may forma 5 to 7 nenbered heterocyclic
woi2ng/075%pt i onal | y cont ai ni ng a second het er onPTEIUB2006/048241

selected fromO, NH, N(alkyl), SO SO, or S, (said

R, -Rd heterocyclic ring preferably 15 selected from

the group consisting of. S'NS'N S~NI N, ~O, ~S

ON(al kyl) N~ ~N~NH , and L:I ; ) wherein said

R, -Rd heterocyclic ring is optionally substituted with

20 al kyl (preferably -C(1.6)al kyl), -SQal kyl

(preferably -SQ2C(1_6)al kyl), or -C(O al kyl

(preferal ¥nd ﬁdq}@{qheéalﬂig;hu#f béleded $rot:" HNBh&RM &ek&Faryl, or

fromthe group consisting of: phenyl, nono of blcyc? o

het er oar ﬂ?-s alieyt, é‘f*@l‘%ﬁlwdpﬁ}nr@l#yf maly OpFepRt, bt substituted with

bcnzot hi : ' j qui iN- 6-Vli- [ ‘s

qui nazol ?ﬁi%%ﬂsgb#ﬂ%%#%#?mbetﬁgle%ghglg&r\oﬁn% p%ld"?ﬁ’

benzot hi pipeeazinyl, Nanetbylpipergzinyl alkylsulfopgl, t 8OaNHL,0[

VR G5 iy (orerer o
3- (4- Met hoxy- benzyl) 3K qui nazol i n-4-on-6-yl), and
penzof 1. 31 B B0 Ryrtobghermat By &2 b epheapdgesocyetic ring,
\r/]\her ein Spﬂiﬁlaﬂlbehyiiajr_xin@Qltslafdhaf}igtc.rpﬁbié@_gﬁﬂ_@ctﬁdlﬁﬁﬁl O, NH,

et erocy re optiona substituted with one, two
or 30 th&lé%ll(gﬁ’_oé?i g‘é@ﬁf& V’%‘G’@Hb?ﬁi@ﬁc‘f@d helprosydis Hngin
the grougpgaRslyshbdigurl withQitky1al$oaikyl 16 We0)alkyl;
2007/ 075567 PCT/ US2006/ 048241 phenyl’, heteroaryl,
al koxy, -CN, halogen, nitro, -NH2, -N(CH3) 2,

A is Neag QREed Frobatte)dronfB6hsitNiE0®) Glefia! k¥ho oﬁéicga?c R6
are 1 ndependently selected from H, F, Cl 6 al kyl,
heterppyl, et mgihiogybenzy)-3Rnptinazsilinyt-ondryl, MoBazdid-fypin)&yl, and
- n Loal kyl . ring,
berb (MR e bRl QR phely Purcideryt X BeRRLRNGA 7
heteraeyakd ase eptiionailyisobsituied vdth eneabiintes spbstitseds independently

sele!&?erde@érﬂ ?ﬁcr:sg(rgpﬁ ﬁé‘?gﬁmﬁﬁ‘f&o 'IB?;H gﬂ(y?,fph%%g'ﬂlﬁle%rg;ryl? moxy, -CN,

conmpoun
halogen, nitro, -NH;, -N(CHjs),, -NHC(O)NHC, salkyl, and -NHC(O)C,.6alkyl;

R’ and R® are independently selected from: H, F, Cy alkyl, -OH, -OC,_salkyl,
-NHC.salkyl or -N(C;_salkyl),;

or R® and R® can together form a Cj_5 cycloalkyl ring, an aziridinyl ring, or, an

epoxidyl! ring; and

R” and R® are H.

Other preferred embodiments of the invention are compounds of Formula I wherein

one or more of the following limitations are present:

R! is mono or bicyclic heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl is

optionally substituted with one, two or three R, substituents;
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I" are neant to include also the pharmaceutically

acceptabl e salts, N-oxides, solvates 15 and
weterraosiseni cal i soners thereof. EMBODI MENTS OPCE@RRdGA48241

| Preferred enbodinents of the invention are conpounds

of Formula I wherein one or 20 nore of the foll ow ng

limtations are present: Rl is nono or bicyclic

het eroaryl, or pyridin-2-on-5-yl, wherein said

heteroaryl is optionally substituted with one, two or

hal oge

; :’] rk ée§“ rel%?ﬂl;bstémg’ ﬁl aﬁ%ﬁe?si?‘{‘%? e raf@'}%}% &ﬁ%‘HW alkylsultg nyl,

phepydzrﬁ}u@l.ﬁfﬂﬁyl heteed£V10alTo y3 Wk By olylsulfonyl -SO,NH,,
heterocyclylsulfonyl - SOUNH2 f'onamide,

a
al k§ky Sﬁﬁpﬂ%dﬁyﬂkybw%ﬂélkﬂm%/q phagylehgigropryl, cyano,

c y aﬁl‘ken{la hﬂ@ﬁ%'( dc@d)zhyﬁ}/heteﬁ%%;lgf 'ké}ﬁ_ ‘;"rltl)%’tn ﬁ(@é)ﬁf Ly

C( 1Cu-4 kwolflphqb@wl anwalkﬂ@@pemi;wlkﬂ(, palpek- alpem)zlnyl
50 AR g €L G g o

het €C@ENRIRL;, al kyl sul fonyl, - SO2NH2,

al kyl sul fonam de, -OH, -Qal kyl, -NH2, -NHal kyl, or
-N(al kyl )2; 20 WD 2007/ 075567 PCT/ US2006/ 048241 R.

and Rd amelerdmm&mﬁﬁatolcyc 19]3|aH@ﬂ§iIifofn§lQnSOHNHQ|'bﬂﬂ¥Eulfonam1de,

ot | onal [9MhEuHe R Snor SHEISDBSt i 1 ot

sel ected from -N(CH8)2 nmor phol i nyl, piperidinyl, 5
' nmet hyl era2|nyl aIkyIsquonyI

pi per azi W
- SO2NH2, &Pﬂﬁd@ﬂ? 'f'lﬁ‘ﬁa?ﬁ atly gs)egtes fiom: sHe phgnybsgicroaryl, or
R, and Rd,}ems! m{erémk‘)axﬁ@l%ﬂcyﬁmta txﬂﬁ Ehbstituted with

heterocycllc ring, optionally con |n|n a secon

het er onoPB¢ W@@P’@ET gdectedofrem: -NKCH3R, momhojinyl, pi@ridinyl,
SOz, ipe
opt i oggl S ubstl |q? Brtlitgyl\%lﬁ aﬁﬁﬁp ﬁf&%%ﬁﬂﬁbl r@ﬁz,l S

-C(O al kyK(ylsAlfpsaraldm limgirsarlemde@lktbxy)m t he group

consi sting of: phenyl, nono or bicyclic heteroaryl,
3-(4-nethoxy-benzy|)-3FLquinazolin-4-on-6-y|,

qui nazol PnR4amhRp-tggethanoay f'disrrheﬁl r®7 imeswlsbred heterocyclic ring

het er oc : rein said en het er.oar yl r..
benzo- f ﬁgéel%;!ted %% tge group con 1stm of plpendmy[ ){ndrpgolmyl, and

piperazinyl, wherein said piperazinyl is optionally substituted with

alkyl, -SOalkyl, or -C(O)alkyl;

A is a ring selected from the group consisting of: phenyl, mono or bicyclic
heteroaryl, 3-(4-methoxy-benzyl)-3H-quinazolin-4-on-6-yl, quinazolin-4-on-6-yl, and
benzo-fused heterocyclyl; wherein said phenyl, heteroaryl, or benzo-fused
heterocyclyl are optionally substituted with one to three substituents independently
selected from the group consisting of: -OH, alkyl, phenyl, heteroaryl, alkoxy, -CN,
halogen, nitro, -NHj, -N(CHs),, -NHC(O)NHC, ¢alkyl, and -NHC(O)C¢alkyl;

R’ and R® are independently selected from: H, F, Cy¢ alkyl, -OH, -OC¢alkyl,
-NHC, salkyl, or -N(C,.¢alkyl)2;
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heterocyclyl are optionally substituted with one to

three substituents independently selected fromthe
wgonowp7sesnsi sting of . -OH, al kyl, phenyl, hetepro&ngkoos/048241

al koxy, -CN, halogen, nitro, -NH2, -N(CH3)?2,

- NHC( O NHC1_6al kyl , and -NHC(O) Cl1_6al kyl; 20 R5 and R6

are i ndependently sel ected from H F, Cl 6 al kyl,

-OH, -0Cl_6alkyl, -NHCL.6alkyl, or -N(C 1 -6al kyI ) 2;

or R5 and R6 can together forma C3_5 cycloal kyl ring,

or AR L vt il §F0 Bho R bt il Mg o o

epdonﬁrnirigolmare conpounds of Formula | wherein one or
nore of the following limtations are present: 30 Rl
I's mono or bicyclic heteroaryl, or pyridin-2-on-5-yl,
R” wheREiar gai d heteroaryl is optionally substituted
with one, two or three R substituents; 21 WO
2007/ 075567 PCT/ US2006/ 048241 wherein R is -NH2,
Othes pgeied emnRedinents| afpheinientionark wompoondsiddrawild bajikrein

eﬁé}tergbr‘llgf:dféflé)ras‘ Wflngh ﬁ&ﬁ%%g@i&g}g{ kyl sul f onam de,

al kyl, am noal kyl, al kyl am no, phenyl, heteroaryl,

1 al kynyl coal het.erogycl yl, .
R EAR o B S St Wy 884 et aenelor i
optiogally 4ytsstikuytbd piithermediwvydr, threE(R; shhatitkyhtspi per azi nyl ,

-C(1-4)al kyl -N -nethyl piperazinyl, -C(1-4)alkyl-Rb,
-C(ONHC(1-4)al kyl -Rn, or -C(ONR Rd; wherein Rb is
hetwhaew:Ry s, —NHK Hakigeh Gdxy, afRORNEE, alk H£1tmo al Hglsulfonyl

| kyl - Qal kyl
o1 Bl PeT: Eﬁeroaaﬁwlﬁawbm@tqwebéﬂa@wp,yseemt e

f r oalkylsuLfORRRINE,, alRAt HHRAA l abfy 1a1911106?i|1~%?§{l eh(f‘f\%?\ﬁﬁ{uﬁ'l r?:g/ano

Salbél Cl 6al kyl opti on be subs
kenyhertkyiody ‘édfé‘él(ﬁ’rhfmmcmw(?z-aﬂwi pREPI-Ryl

pi per | ghipyil Y.

) B oIS TR DA A5 i,

and H{zg;@l -methyl p1perazmyl C(i -galkyl-Ry, —C(O)NH -Ca-gyalkyl-Rp, or
-C(O)NRcRgy;

wherein Ry, is heterocyelyl, alkylsulfonyl, -SO,NHo, alkylsulfonamide,
-OH, -Oalkyl, -NH;, -NHalkyl, or -N(alkyl)y;

R. and Ry are independently selected from: H, phenyl, heteroaryl, or
Ci.s alkyl, wherein said C,_galkyl may optionally be substituted with
one substituent selected from: -N(CH3),, morpholinyl, piperidinyl,
piperazinyl, N-methyl piperazinyl, alkylsulfonyl, -SO.NH,,
alkylsulfonamide, hydroxyl, and alkoxy;

or R; and R4 together may form a 5 to 7 membered heterocyclic ring
selected from the group consisting of: piperidinyl, morpholinyl, and
piperazinyl, wherein said piperazinyl is optionally substituted with
alkyl, -SOsalkyl, or -C(O)alkyl;
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or & and Rd together may forma 5 to 7 nenbered

heterocyclic ring selected fromthe group consisting
wohwozmi7eseri di nyl , norpholinyl, and 20 piperazipaylus2006/048241

wherein said piperazinyl is optionally substituted

with al kyl, -SQalkyl, or -C(Oalkyl; Ais aring

sel ected fromthe group consisting of. phenyl, nono or

bi cyclic heteroaryl,

3- (4- net hoxy- benzyl ) - 3H qui nazol i n- 4-on- 6-yl,

U|nazo -4-on-6-yl, and. 25 o-f used
I8 &t e:gosc?ngF";‘iﬁ fromihe %FOHP §8’i’5c115‘b1$é$fy |P%le B1089 9y bicygHc
hetbmal)d 3-es atbiiedyebeaeyD ! 3H-q@inazslit-1-oncd- w qaPSblih-dt &fle- yé and

e to three substltuents i ndependently sel ect
be’fZPcFHFfE‘ﬂ‘Et“QFPBdeY e Stheredn paig PBENYL. RetEroanikyer bephenfysed

hetBRICOE19PArE loptiah A BXHs b I
eft ¥ ?CHg opti g< Nl?étitggéacll Wlm Qegﬁi(}h{éﬁ &Bgltue%cﬁ;rndeélgy
Selmedaﬁamﬂbe &FQUIp] %é‘ﬁém efit &{ saéksécplmyf rhstaroatyl, mlkogy; €N,

haiBef nites, M. SHELET, Ec P BRI S UONG st

or R5 and R6 can together forma C3_5 cycloal kyl ring,

R il 8ot (b Peci e By L 19, 00

inventlon are conpounds of Fornula | wherein one or
e, pt n n1tat|ons are present: Rl is
or BOME B ol Bt Pt A ErisloRmesies 9o i h- o on- 5- y1
wherein sald heteroaryl is 10 optionally substituted
R7%Nﬁgson§? two or three R substituents; wherein Re is
ogen, al koxy, al kyl ether, alkylthio,
aIkyIsquonyI phenyl sul f onyl , heteroaryl sul fonyl,

het er.oc Isulfonyl - SO2NH2,  al kyl sul f onam de,
Othigr Rmfeﬁ%jrﬁrﬁ‘a%quts of {thsnyARtRS, arp kempPundcafdiesamya I wherein

oneCf e &%@fdfl%wﬂng hﬁ\ﬁﬂaﬁ&){s are fﬁ/&laﬁla' kyl, heterocyclyl,
-Q02-al kyl, -C(O -C(") worphollnyl
-C(") al kyl - plperldlnyl -C(1_ 4)a|ky| plpera2|nyl - (|

R g&heg%c’\ﬂ_ %(@?Jlmaeték}b%?[ %%'pgbﬂim-%%@ éll&gélb B%He eteroary} is
optiogalhppustitiped ith oak kiptoser thigayR. subSEAdHE,
al kyl sul f onam de,

wherein R, is -NH,, halogen, alkoxy, alkylether, alkylthio, alkylsulfonyl,
phenylsulfonyl, heteroarylsulfonyl, heterocyclylsulfonyl, -SO,NH,,
alkylsulfonamide, alkyl, aminoalkyl, alkylamino, phenyl, heteroaryl, cyano,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, -COs-alkyl, -C(O)-Ry,
~Ca-gyalkyl-morpholinyl, -C(galkyl-piperidinyl, -Cq-galkyl-piperazinyl,
-Cu-malkyl-N’-methyl piperazinyl, -C(4yalkyl-Ry, -C(O)NH-C(;-4)alkyl-Ry, or
-C(O)NR(R;

wherein Ry, is heterocyclyl, alkylsulfonyl, -SO,NH,, alkylsulfonamide,
-OH, -Oalkyl, -NH>, -NHalkyl, or -N(alkyl),;

R. and Ry are independently selected from: H, phenyl, heteroaryl, or
Cj.¢ alkyl, wherein said C,_¢alkyl may optionally be substituted with

one substituent selected from: -N(CH3),, morpholinyl, piperidinyl,
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-OH, -QGalkyl, -NH2, -NHalkyl, or -N(alkyl)2; R and Rd
are i ndependently selected from H, phenyl,
wbeabevwosseyl , or Cl_6 al kyl, wherein said Cl_6aChkys200ap48241
optionally be substituted with 25 one substituent
sel ected from -N(CH3)2, norpholinyl, piperidinyl,
pi perazi nyl, N nethyl piperazinyl, alkylsulfonyl,
- SO2NH2, al kyl sul fonam de, hydroxyl, and al koxy; or &
and Rd together may forma 5 to 7 nenbered

heterocycI| O 30 s |.ected 0

consi sti Mg ?Zm%l B’e‘PFt&‘P’ Diperagiy Lﬁ@fxlﬂgfon% §B2NH2’

pi per azi njikylsuMonamide, &adrdxp, Q@dmzcbﬂyl is optionally
substituted with alkyl, -S02alkyl, or -C(; O alkyl; 23
WD 2007/ 075567 PCT/ U82006/ 048241 A | s a ring selected

f rom t he o RYURd FNRkEthkGap forb'F B)b 7 HTBMBerRH hBleFISLIi€ ring

het er oaryl ,
3- (4- et iselesien drosy the-genpeansistiok iof- pipendiayly h}orpholmyl and

qui nazol i gfbe%azqﬂll(sw}ﬂ!erehet 1 %}gr Rlyfl %S iodGhg s %l‘t:utgé with

wherei n sai d pheny enzo-1 ise
heterocy@ﬂvﬂ-éﬁkﬂkphpoﬂaﬁbymshbstltuted with one to
three substituents independently 5 selected fromthe
group consisting of. -OH, alkyl, phenyl, heteroaryl,
Aig |al{mgyselec©|lsl frorhaheogrenp congisting oleﬂﬁenyl[\KrﬁhB)oZblc clic

hete R e W e S O e O AR Y F%@a”—‘i onp-gl. and

belﬁ'ﬁ fasn‘ztl lRGemayblylo geichen sdi@ b1 cw:ém@n Qﬁyﬂen.&w@sedand
preferred enbodi nents of the

netf iR BY] 8 OB 6O B iR ocah B P e pieeted
fromrtheéptdipQontibengd 6f: | O NG ﬁﬂe&@t 'h@tér§ar§f %lkﬂ)rxﬁs & ha@gen

no.or._bhicycl | C heteroar or i n-2-0on-5
““%é‘ﬁﬁ?’ NEGHE2 Y HEGANHC jcalky qdoﬁa%gﬂ)ﬁmgkm ut ed

vvlth one, two or three Ra substituents; 20 wherein R
s pH2, hal og al koxy, al kyl et her, al kyl t hi o,
R av4<§~| &1sl ipgeendenthhsaigated firemnyH, F, loet €Hoar y1 sul f onyl |
het er ocyclylsul fonyl, -SG2NH2, al kyl sul fonam de,
al ky am noal kyl , al kyl am no, phenyl, heteroaryl,
or%y%mbR canl togethe: foamla/cygloprepyd Irimat kyd . het er ocycl yl |
-Q02-al kyl, -C(O-Rb, -C(1_4)alkyl-norpholinyl,
.-l -4ya| kyI pi peridinyl, -C(1_4)alKkyl-piperazinyl,
R’ and R® are H

Other preferred embodiments of the invention are compounds of Formula I wherein

one or more of the following limitations are present:

R! is mono or bicyclic heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl is

optionally substituted with one, two or three R, substituents;

wherein R, is —-NH;, halogen, alkoxy, alkylether, alkylthio, alkylsulfonyl,
phenylsulfonyl, heteroarylsulfonyl, heterocyclylsulfonyl, -SO,NH,,
alkylsulfonamide, alkyl, aminoalkyl, alkylamino, phenyl, heteroaryl, cyano
alkenyl, alkynyl, cycloalkyl, heterocyclyl, -COs-alkyl, -C(0)-Ry,
~Cq-palkyl-morpholinyl, -C1.ayalkyl-piperidinyl, -Cq-syalkyl-piperazinyl,

k]
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25 -C(I )alkyl-N -nethyl piperazinyl, -C(1.4)alkyl-Rb,

-C(ONHC(I Yalkyl-Ro, or -C(ONRCRd; wherein Rb is
woebevoosse! yl , al kyl sul fonyl, -SO2NH2, PCT/US2006/048241

al kyl sul fonam de, -OH, -Qal kyl, -NH2, -NHal kyl, or

-N(al kyl')2; 30 R, and Rd are independently sel ected

from H, phenyl, heteroaryl, or Cl.6 alkyl, wherein

said Cl-6al kyl may optionally be substituted with one

substituent selected from -N(CH3)2, norpholinyl,

pi pe 2007/ 075267 /US%&@ 48241

pi pe(F ﬁa'%'i"N @#@%Perﬁ?‘% gt ~Griypalkyl-Ry, or
- SOBEDNR RIsKY| sul f onam de, hydr oxyI and al koxy; or

R. and Rd together may forma 5 to 7 nenbered

heterocyclic ring 5 selected fromthe group

consi sti %e@efm mhpﬁabﬂkwm aﬂ@ﬁﬁhﬁbw%ozﬁﬁg alleylsylfonamide,

plpera2|né wherein said plpera2|2¥ Is”0

subst i t ut@H- vPalkyl, aNKg,) -NHabioplapr( l*ml)sz(O)aI kyl;: A

is aring selected fromthe group consisting of.

phenyl, nono or bicyclic 10 heteroaryl,

3- (4- et Rexpd %razeyin)demmutlnaqlgtte«hfwmnHﬁplyényl heteroaryl or

ui nazol jn nzo-fus tero
\(/qvher ein sél gﬂ%ﬂ “ﬁ‘e?%‘“ﬁ Qﬁ} magr ngﬂ!ilﬁ)’ l?%§l%t'“}€6d with
h etb er ocyohy Bulmtlmeupfjalemm frgvmls. uhECHg)ét &xdr[mdrl] ifyR Beperidinyl,
substituent i n sel.ec m t he rou
consi sti hg'® %Zmﬁ%‘if %F#yﬁiperﬁff@ﬁ{rlaﬂ(yh%‘ﬁé%lar ‘P Iéllzakoxy,
- CN, hal algghsnlfomdrhide, hydibiyl, ald 4%kiS) 2,
- NHC( O) NHC1L_6al kyl, and - NHC( O C _6al kyl; 15 Rs and R6
are independently selected from H, F, or -CH3; or R5

and R6 canRrt a@aekhaa dtRTThay farkl DPEOPY [ﬁu,ewd héf
and R8 arq O:hergpref egﬁed enbodi nent s of H>c§9ha71

i nvent i offlefted ETBWptBE BERUEgTonEistRg PE piparidinydi mommémwh and
nor e of raz iy, GWehéln! I

i s nono %iirﬂ) | c y!: iC gtsg@oﬁé%@ﬁglrg o%negﬁﬁﬁ%‘tbm&g (ﬁmh
wher ei n %‘éﬁ"d %ézaé‘ﬂéa‘?fy'p(péalkﬂptl onal I y substituted

Wth one, two or three R substituents;

A is aring selected from the group consisting of: 2,3 dihydrobenzofuran-5-yl,
quinolin-6-yl, quinolin-6-yl-N-oxide, 2-amino benzothiazol-6-yl, 4-methoxyphenyl,
3-(4-methoxy-benzyl)-3H-quinazolin-4-on-6-yl, quinazolin-4-on-6-yl, 2-dimethyl-
amino benzothiazol-6-yl, and 4-hydroxy phenyl;

R’ and R® are independently selected from: H, F, or -CHs;

or R® and R® can together form a cyclopropyl ring; and

R7 and R® are H.

Other preferred embodiments of the invention are compounds of Formula I wherein

one or more of the following limitations are present:

R! is mono or bicyclic heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl is

optionally substituted with one Ra substituent;
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wherein R is -NH2, hal ogen, al koxy, alkyl ether,

al kyl t hi o, al kyl sul fonyl, phenyl sul fonyl,
woevevwsseyl sul f onyl , heterocycl yl sul fonyl, - SOPNFZIS280/048241

al kyl sul f onam de, al kyl, am noal kyl , al kyl am no,

phenyl, heteroaryl, cyano, alkenyl, alkynyl,

cycl oal kyl, heterocyclyl, -C02-alkyl, -C(O -Rb,

-C(1. 4)al kyl -nmorpholinyl, -C(1.4)alkyl-piperidinyl,

-C(1_4)al kyl - pi perazinyl, 25 WO 2007/ 075567

PCT/ US2006/ 048241 -C(I..4)al kyl -N - net hyl

pi perazinyl, -C(, 4)alkyl-Rb, -C(O NH C<1 )al kyl -Rb,

or  whetdi) RRiSANIMeiGien, BRok$ ANENShes Wik

ol Kyl Sul oyl N Al 2he onamﬁgcéj,mosa{kéf"lfonyl’

_ caPhgnyIsuliqnyl, hetgrparidspifonsl, hetgrarys)ylsotfornry), SQNEE, ar e

i nd i - heny| ,
1 ERGABhKELAREH St g Ly S phehil; S ERRN. ey,

subgtkenyk akypyl pycloalkyls hessrocyelyht-COatadicyl o (0N Ry

su SNy WSITYEERL . 4
et BEPBRGE -coPlBL b, XacbngSlBeriny
al kyCeuhkyhdttimlehylhyigeraxinyl, -Gagaldyk®y-C(@)NR-CANHIRE-Ry, or

t oge forma 5 to 7 nenbered heterocyclic ring
selgégg%ugg%h1the group consisting of. piperidinyl,
nmor phol i nyl, and 15 piperazinyl, wherein said

pi perazinyl i.s.optjonall ubstituted with al kyl, .

- SCpal kyl‘%eber‘“ Be(lbklzlﬂayv,&y}i aﬁ%)’tl%ﬂﬁqnﬁb -3p M He.clk flpfanamide,
t he gr oupOEQ OAIRYI, INHYSf -NTalRyldbh ag@@ggofuran-s-yl,

qgui nol i n-6-yl, qginolin-G-ygthoiﬁ%e, -am no
benzot hi azol - 6-yl, 4-met hoxyphenyl, 20

3- (4- et imQavd MGy indepiddiii P 8218L kA 1nl "HOpMdyl, heteroaryl, or
qui nazol i n-4-on-6-yl, 2-di nethyl am no

benzot hi §2erksLyrhereingaid Gneatkok paploptiphallyBe suldtiREedawish

i ndepend g _ o[ - X 5 ar,. R
and Ro. can tnarient fibted £0F oNicHyg oriding, Ripeglin,
and R8 apwerzirlNrmethylf pperazinghbgisuifongl, 68 O8HNH,,

i nventi op; 3 For a | wherein 30 one

or nore oﬁgfﬁég?%ﬁﬁ%aﬁﬁﬁg$$n@?ﬂ%k%ﬂ% are present: R

i's nono or bicyclic heteroaryl, or pyridin-2-on-5-yl,
wher ei n 8xa hcd arI?(? k‘ﬁ rtggertxér A’lg’y form a 5 to 7 membered heterocyclic ring

selected from the group consisting of: piperidinyl, morpholinyl, and

- piperazinyl, wherein said piperazinyl is optionally substituted with
alkyl, -SOzalkyl, or -C{O)alkyl;

A is a ring selected from the group consisting of: 2,3 dihydrobenzofuran-5-yl,
quinolin-6-yl, quinolin-6-yl-N-oxide, 2-amino benzothiazol-6-yl, 4-methoxyphenyl,
3-(4-methoxy-benzyl)-3H-quinazolin-4-on-6-yl, quinazolin-4-on-6-yl, 2-dimethyl-
amino benzothiazol-6-yl, and 4-hydroxy phenyl;

R® and R® are independently selected from: H, F, or -CHa;

or R® and R® can together form a cyclopropyl ring; and

R’ and R® are H.
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optionally substituted with one R substituent; 26 WO
2007/ 075567 PCT/ US2006/ 048241 wherein R is -NH2,
wbab@gesse7al koxy, al kyl et her, al kylthio, alkyl sairfuspok/048241
phenyl sul fonyl , heteroaryi sul fonyl,
het erocycl yl sul fonyl, -SO2NH2, al kyl sul fonam de,
al kyl , am noal kyl, al kyl am no, phenyl, heteroaryl,
cyano, 5 al kenyl, al kynyl, cycloal kyl, heterocyclyl,
-Q02-al kyl, -C(O-Rb, -C(I.4)alkyl-norpholinyl,
-C(1-4)al kyl -pi peridinyl, -Cl-4,alkyl -piperazinyl,
-C(1 4)al kyl-N -nethyl piperazinyl, -C(I alkyl-Rb,
Othde(pedfblite Ceinbodilents dfahe Riventiéd £:NG @uné@ot"ﬁ&hﬁil{ﬂl Rherein
IS heterocycl l,. al kyl sul fonyl,
one,prmpte (it fpHodng limgation. melpy?sent NH2, - NHal kyl, or
-N(al kyl)2; Rd and Rd are |ndependently selected from
,H phenyl, heteroaryl, or Cl.6 alkyl, wherein said
@Lthemhﬁw-ﬂagiuazghzddwyryzdm sublgzolwutpeddm-mn-isl on@yridyl,
. ): hoI
WS MR, FE LB, oyl g PR e Ba may e
optzirially substiowtpd withSERNRLsubstitkgitsul f onami de, hydr oxyI
and al koxy; or R and Rd together may forma 5 to 7
menbered heterocyclic ring 20 selected fromthe group

conwhsteimB, &f -N Hb,pﬂldgéhﬂ)dkoxﬁ@ll@hkﬁhém wkylad alkylsullfonyl
i S optlona y

i pe erein s razi nyl
Db lany PRty sitons B bR sptono] CRebRG * A
i's alkylsﬂgoﬁaehlﬂélzﬂﬂylf ﬁmmdah@l %@y&&nmilhéﬁylngetefoarﬁ é’yano

di h g egﬁ ran 5- 25 qui nol i n-6-
qui l he. t%'ﬁFHHYbe‘HQQﬁH?YézQ(DQRbL

4 et gy iﬂ@xa holinyl, -c - - -
3- (4 e hgx géenz SR U ERs Ty, S-palkyl-piperazinyl,
qui r%k‘é KRl ‘8?13-“@(1%1?31%1ﬂylné?(hmP&Y&ﬁbn&(O)NH Ca-aalkyl-Ry, or
benzg) ﬁ%-ﬁ yl, and 4-hydroxy phenyl; R5 and R6 are
|ndependen y sel ected from H F, or -C}B; 30 or R5

and R6 can together forma cycl. propyl ring; and RY
and R8 agfeldin Rf is heterocyclyl, alkylsulfonyl, ~-SO,NH,, alkylsulfonamide,

-OH, -Oalkyl, -NH,, -NHalkyl, or -N(alkyl),:

R. and R4 are independently selected from: H, phenyl, heteroaryl, or
Ci.salkyl, wherein said C,.galkyl may optionally be substituted with
one substituent selected from: -N(CHa),, morpholinyl, piperidinyl,
piperazinyl, N-methyl piperazinyl, alkylsulfonyl, -SO,NH,,
alkylsulfonamide, hydroxyl, and alkoxy;

or Rcand Rq together may form a 5 to 7 membered heterocyclic ring
selected from the group consisting of: piperidinyl, morpholinyl, and
piperazinyl, wherein said piperazinyl is optionally substituted with
alkyl, -SOsalkyl, or -C(O)alkyl;

A is a ring selected from the group consisting of: 2,3 dihydrobenzofuran-5-yl,
quinolin-6-yl, quinolin-6-yl-N-oxide, 2-amino benzothiazol-6-yl, 4-methoxyphenyl,
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WO 2007/ 075567 PCT/ US2006/ 048241 O her preferred
enbodi nents of the invention are conpounds of Fornula

wO 2w1@reiem  one or nore of the follow ng |imtaCTws006/048241
are present: 5 R is thiophen-2-yl, thiazol-2-yl,
pyrazol yl, irnidazolyl, pyridin-2-on-5-yl, or pyridyl,
wherein said thiophen-2-yl, thiazol-2-yl, pyrazolyl,
i mdazolyl, and pyridyl may be optionally substituted
with one R substituent wherein R is -NH2, hal ogen,

| k k /1t h I k | sul f I 10
3-(3 %%&GF n&&beé 'H@{"é'l?‘ chllu Ty & azglliln-étoong/ 6-yl, 2-dimethyl-

anmiwmcsm{zw syl f@aw-hydr&;zbh& 1; al kyl sul f onam de,

al kyl, am noal kyl, al kyl am no, phenyl het er oaryl ,
cyano, al kenyl, alkenyl cycl oal kyl , heterpcyclyl
Rsaﬁﬁ)?t“%}éWl'de[I)e‘nﬁélQ)y Riected f;()fh ‘BI l@f'-gf?,r phol i nyl,
C(1_4)alk pi peridi nyl, 4)al p| per azi nyl ,
-C(1. 4)a|ky| N - net hyl plpera2| nyl, -C(, )alkyl-Rb,

B R

al kyl sul fonam de, -OH, -Qal kyl, -NH2, -NHal kyl, or
R 2D R 2; 20 R, and Rd are independently sel ect ed
Pr om H, phenyl, heteroaryl, or Cl1_6 alkyl, wherein
said Cl1_6al kyl may optionally be substituted with one
Othseybset it u(ﬁntbs(iel ected from -N(CH3)2, norpholinyl
f BEATEFhsmbodiments i'i‘%we"tr@%%?ﬁympapﬁf&%ffwulalwherem

oneadd«ybmtdfftmwllow%ﬂhﬁﬁno@ ¥ ppdsbhonam de, hydroxyl,
and Rd together yforma5to

R! anﬁ&wﬁa? éd’lﬁétaé%%y’&l Ryéazrqllﬂgmuélé?céﬁlt euridingrontieylgrraypidyl,

wheeiSdast tmqm@f»z i, ﬂﬁ&ﬂoqilzn%i' pyHBSIPN %icfmalgl gagtqlpg dy] may be

razin wher ei n_said pil perazi nyl
°P‘§>&E§¥ F‘Eftﬂl}éaewm ong Raspbstiteguta| kyl , or -C(O) al kyl ; 30
Ais aring selected fromthe group consisting of. 2,3

di hydrobenzof uran-5-yl, quinolin-6-yl,
q ui WBeteHL Ba ipl-NHzp hinkpgen, 2illeonyn alkiybtizest ddkalzlnb fikylsulfonyl,

%&9&MH’9§§] wleteroggdéﬁ(l}c%gp ye%?éc@%?ylf %T 28861(19{4 8241

alkylsulfonamide, alkyl, amincalkyl, alkylamino, phenyl heteroaryl, cyano,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, -COz-alkyl, -C(O)-Ry,
~C-gyalkyl-morpholinyl, -C;_salkyl-piperidinyl, -C.syalkyl-piperazinyl,
-Ca-eyalkyl-N’-methyl piperazinyl, -C.galkyl-Ry, -C(O)NH-C().gyalkyl-Ry, or
~C(O)NRcRg;

wherein Ry, is heterocyclyl, alkylsulfonyl, -SO,NH,, alkylsulfonamide,
-OH, -Oalkyl, -NH,, -NHalkyl, or -N(alkyl)»;

R. and Ry are independently selected from: H, phenyl, heteroaryl, or
Ci.salkyl, wherein said Cy.salkyl may optionally be substituted with
one substituent selected from: -N(CHj),, morpholinyl, piperidinyl,
piperazinyl, N-methy! piperazinyl, alkylsulfonyl, -SO,NH,,
alkylsulfonamide, hydroxyl, and alkoxy;
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3- (4- et hoxy- benzyl ) - 3H qui nazol i n- 44- on- 6-yl ,
gui nazol i n-4-on-6-yl, 2-dinmethyl- am no
woOenwatkicazol - 6-yl, and 4- hydroxy phenyl; R5 ardTRG2@6048241

i ndependently selected from H F, or -CH3; 5 or RS

and R6 can together forma cyclopropyl ring; and R7

and R8 are H 10 Ot her preferred enbodi nents of the

i nvention are conpounds of Forrmula |I wherein one or

nore of the following limtations are present: R is

t hi ophen-2-yl, thiazol-2-yl, pyrazolyl, imdazolyl,
pyri di n- er(#f_agl_d)*@ B}geWF pé})qf?gnmetp | membered heterocyclic ring
t hi ophen-s2regled ftdth @%okroBp ¥bnsiHzAAObipkridini} @ﬁ&%béﬂk ¢
and pyridyl may be opti%na?slly subg%?btﬁt é}g]’wlt on%yl’R%\nd
subst i t udhperaziykwheweihsaid pipgrazipyd is pptiemdy substitateg with

al kyl et hejfiy)alseyhiichl @r -@tds | fonyl, phenyl sul fonyl,
het er oar yl syu1 fonzyl ?’h(ret etr o%g/k?lll’yl sul fonyl, -SO2NH2,

al kyl sul fonam de, al kyl, am noal kyl, al kyl am no,

r . .. al Lal kynyl

A B BN SRS i g .
quhﬁ(ih-ﬁjylaqtinLimﬁm4que:, 2-anGhd bé%rﬂitllﬁiih?lpdil\-lpﬁ W?Eﬂ)l)bkyphenyl,

- a - erazinyl, - .M.al kyl -N -ne .
3G paaT R PP -om 6 vyl ron by u bimety-
amixio benZo(RiMBE-Bol, zwhl&t—ﬁjlcl}oﬁfb hényhet erocycl yl ,

al kyl sul fonyl, -SO2NH2, a lgyl sul fonam de, 25 -OH,

-Qal kyl, -NH2, -NHal kyl, or -N(alkyl)2; R, and Rd are

RSiand ®iendmatpondesll g sdieded 1OM: HorgRY! . heteroaryl, or
ClL 6 alkyl, wherein said Cl1_6al kyl may optionally be
substituted with one substituent selected from

R ah§ @832 nor phol i nyl , piperidinyl, 30 piperazinyl,

N- et hyl ; pi perazinyl, al kyl sul fonyl, -SO2NHZ2,

al kyl sul fonam de, hydroxyl, and al koxy; 29 WO
Otlpygmbodasis FtE US2O06N 83pounds &f Encnid Itvdgetihene or

mofPYf &Qﬁm&viﬁétlﬂrﬁ?at{sﬁg%%#yergsepﬁt erocyclic ring selected
romthe grolip consisting of. piperidinyl,
nor phol i nyl, and
R! is mono or bicyclic heteroaryl (preferably pyridyl, thiophenyl, thiazolyl, pyrazolyl,
furanyl, imidazolyl, oxazolyl, pyrrolyl, indolyl, isothiazolyl, triazolyl,
benzothiophenyl, benzothiazolyl, benzoimidazolyl, benzoxazolyl, quinolyl,
benzofuranyl, quinazolinyl,or quinoxalinyl), wherein said heteroaryl is optionally

substituted with -one, two or three R, substituents;

wherein R, is halogen (preferably F, Cl or Br), alkoxy (preferably C ¢
alkoxy), alkylether (preferably ~C(;.6jalkyl-O-C1.gyalkyl), alkylthio (preferably
Ci.salkylthio), alkylsulfonyl (preferably C ¢ alkylsulfonyl), phenylsulfonyl,
heteroarylsulfonyl (wherein the heteroaryl portion of said heteroarylsuifonyl is
preferably pyridyl, thiophenyl, thiazolyl, pyrazolyl, furanyl, imidazolyl,
oxazolyl, pyrrolyl, indolyl, iscthiazolyl, triazolyl, benzothiophenyl,
benzothiazolyl, benzoimidazolyl, benzoxazolyl, quinolyl, benzofuranyl,
quinazolinyl,or quinoxalinyl), heterocyclylsulfonyl (wherein the heterocyclyl
portion of said heterocyclylsulfonyl is preferably pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl,
oxazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
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pi perazinyl, wherein said piperazinyl is optionally
substituted with alkyl, -5Qalkyl, or -C(Oalkyl; 5 A

woo@/a7538g Ssel ected fromthe group consisting eCT/UR286/048241

di hydr obenzof uran-5-yl, quinolin-6-yl,

qui nol i n-6-yl - N-oxi de, 2-am no benzot hi azol - 6-yl,
4- met hoxyphenyl ,
3-(4-nethoxy-benzy|)-3FLquinazolin-4-on-6-y|,

qui nazol i n- 4- on- 6- yI 2-di net hyl - anino

benzothlazol , 10, R5 _and

oy b o pasi PP b (I Ghi R FibtitiottRl, 37 e,
R8 RCENH,, Aikylhiiéhankiab @skefRaly s and}&su}ﬁdﬁmmideo,mmyle
conpounds of  Fornul a | wherein one or e of t?

f ol (PesfErag!y ¢ ng alkyl).ciwaingalEylpeedensbly @F‘W@Wﬁ amino

D! U ORIRCEL ARG Bloht Rbterpity] Gidtorably pymgm ¥

pyrazol yl, uranyl , imdazolyl, oxazoly
pyrnhmp}xlenyh, Haasiolyl, pyrazalyi Ayranyll imidazelyl Pyazolggpyrrolyl,
benz h I
benzgégEo(QFB¥$%1Q§?£$§lﬁﬁéﬁg%%ﬂﬁgﬁp%ehﬂﬁgﬁéggY|nyI
qui teaeal midytdlyl, bhmmlslaquhnhbﬂ,drmo@ﬂlfaﬂﬁ awinazehnyl, 9r

bst.i t uted, wit
P UPRREY Vi AR E Y SRRl G SRy B, AR b BBty
( g{g]‘-@m kyal) G%_l@a%@é qirki?@?b)y cﬁilkpr:opjr?]lh eyclQiprigl, eyd:otmtyl,
- . a - . a a | refler
o1ty v Dpfonepyf bt (i lruTu bPySedngt’ Y
al kighabderhdyl, iehamydremidpoeiyl, 1mialaicﬂfd3ﬂylytmaﬂohdnwll
(wherein the heteroar orti.o

het @FasgHgingly tstEayrrq ra"afé?té?“a'gr‘g}I‘WﬂW{ pipgtidideny |
thi az@hip hoﬁgﬁla&%ﬂibrphﬁﬁﬁﬂﬁyi ~didxiie] agspidlinyl Qkansdrdinyl),

pyrrolyl, , 1sothiazolyl, trlazolyl

benéb@hmwhmﬁyﬂerabyo—‘E@nﬁiﬁ ofG(P)- F@er%bﬁ)ﬁ%kdﬁmfeholmyl
ben | : Bk ﬁ&@lmau 1, Or
aui AR ppeedl LT SHALAR, (CoQMIPRE ety

het pipemaziy -Copgallkyldie. o@( f&qne@@mc%loyr@@ll\f%qw i s
preferably pyrrolidinyl, tetrahydrofuranyl,

t et rahydr ot hi ophenyl , |n1dazoI|d|nyI thlazolldlnyl
oxazol i dwhgtein Rgtis hd:tyxshcmjyk @meferably pyrrolldmyl tetrahydrofuranyl

tetr ahyd%%ﬁ%%&)(enyhem?fazbﬂﬁfﬁy/ ,tmﬁgol\%}l}%ogiyzg?§§§’y

PCT/ US20
tetrahydropyranyl, tetrahydrothiopyrany}, piperidinyl, thiomorpholinyl,

thiomorpholiny! 1,1-dioxide, morpholinyl, or piperazinyl),
alkylsulfonyl (preferably C,.¢ alkylsulfonyl), -SO>NH,,
alkylsulfonamide (preferably C.¢ alkylsulfonamide), -OH, -Oalkyl
(preferably -OC .6 alkyl), -NHa, -NHalky! (preferably -NHC,.¢ alkyl),
or -N(alkyl), (preferably —-N(C.g alkyl));

R. and Ry are independently selected from: H, phenyl, heteroaryl, or
C1.¢ alkyl, wherein said C;.galkyl may optionally be substituted with
one substituent selected from: -N(CHs),, morpholinyl, piperidinyl,
piperazinyl, N-methyl piperazinyl, alkylsulfonyl (preferably Ci.¢
alkylsulfonyl), -SO,NJH,, alkylsulfonamide (preferably C).¢
alkylsulfonamide), hydroxyl, and alkoxy; .
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t hi onor phol i nyl , thi onorpholinyl 1,1-dioxide,
nmor phol i nyl, or piperazinyl), -SO2NHZ2,

weal2kylwsdef onam de (preferably Cl-6 al kyl sul f onagTds2006/048241
al kyl (preferably C -6 al kyl), am noafkyl (preferably
met hyl ami ne), alkylamno (preferably Cl1.6
al kyl am no), phenyl, heteroaryl (preferably pyridyl, 5
t hi ophenyl, thiazolyl, pyrazolyl, furanyl, imdazolyl,
oxazolyl, pyrrolyl, indolyl, isothiazolyl, triazolyl,
benzot hi ophenyl .. benzot hi azol yl, _benzoim dazol yl,
benzoxaz &F e ang R ingotner pay form adripl7 mgmbaeddictargeycligring,
qui noxal iggyibhall I Shediab!
C _6al keﬁﬁ fiohaliy ‘3‘“’?“‘“%;’?%? béllrldat% ey fecied g 0. NH,
cycl oal k e 6k §sz0ro§/ baip ﬂbpl}«i heterpeydisutiyg preferably

ﬁéf'ei’ﬁﬁ%?fefteﬂ‘ Y BRI koM T )

tetrahydrofuranyl, tetr ahydr ot hi ophenyl,

i m dazol i di nyl, t?l azol [ d azol i d| nyl,

t et rahydr p@ Y & p)(, a , pi peridinyl,

t hi onor phol tnylJ thiko pho in d

nmor phol i nyl pi pe zi nyl); C@I\a'l' k%?pr eferably

- C02- CH2 C(O) -=C(1_4)al kyl -norpholinyl, 15

-Ctlllalky '\R'he C_SI-4iaIkyI-piperazinyI,
-C(t. 4)al ky i“lf{/l { perazinyl, -C(1.4)a)kyl-Rb,

-C(ONHC(I'.4)al kyl -Rb, or -C(ONR Rd; wherein Rb is
het erocyclyl (preferably pyrrolidinyl,
tetr ahydmfewiamyiH,Rc-RehétahWém fihg wmwnauy substituted with

i mdazolidinyl, thia I|d [idin 0
t et rahydF’ﬂ‘ﬁ')'lklgﬁgﬁrq)l @ﬁiah‘)’br ﬁ(ﬁ?a@@al‘(ﬁlﬁ‘%y ably §02C<'-6>alkyl)’ or
pi peri di ngztO)all{'yIQﬁ!éfdiﬁtﬂ?rl LQib)C ) LAk QnDr phol i nyl

1, 1- di oxi de, norpholiny or pi perazinyl),
al kyl sul fonyl (preferably Cl.6 aIkyIsquonyI)

A is 2R Iectedl fhoth ShE 500 ﬁ%ﬁﬁstﬁ%’ &t g l%/ ng]ao%r blc&:hc heteroaryl

al k I sul f onam de) erab

(prgferaply pyuidulp benmpmlyl Pm@@mjyy quiebay qmnm;@l)nyl,%
uifbxal MyRloEHLi f o R “and Rd
quidb alh‘(yﬁ HEMbihRddAN A ﬁéﬁBtﬁé Opﬁfﬁﬁgl 16n F?clfg%ﬁ%};’r an

are 1 ndependent|y Sel ec
[L.héltenzsdolylLS-odpyridDiyl aal Ibyhzo—ﬁ\zhsed heuercsabl:yl Girefeadtdy| may

b L SRRyl S IREba s B e b oDt RBp eI PR heterggr, o
bembffesalzhemqtbcydlbdrm'é bylimigbigrsabstitvted vaitikghe uivb @aYlhree substituents

M FETERE O A

alkbyyl-GXy halogéwl i OXH,, -NHC(O)NHC, alkyl, and -NHC(O)C,galkyl;

R® and R® are independently selected from: H, F, C . alkyl, -OH, -OC;_salkyl,
-NHC . salkyl, or -N(C,.galkyl),;

or R® and R® can together form a Cs.s cycloalkyl ring, an aziridinyl ring, or, an

epoxidyl ring; and

R’ and R® are H, halogen or C,.¢ alkyl.

Another embodiment of the invention includes:
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together may forma 5 to 7 menmbered heterocyclic ring,
wopbirsdsly cont ai ning a second heteronpi ety seCewsees/048241

fromO, NH, N(alkyl), SO S®, or S (said R -Rd

heterocyclic ring preferably selected fromthe group

consisting of 5 SSAIN SS 00, GCS, 5 N, Nal kyl) N

L""INH , and LI ; ) wherein said WRd heterocyclic

ring is optionally substituted with alkyl (preferably

-C(1.6)al kyl), -SCQal kyl (preferably -SO2C(1_6)al kyl),

or 10 -C(Oal kyl (preferably -C(OC(1 6)alkyl); Ais

a ring selected fromthe group congi Nf . phenyl,
mono or bicyclic heteroaryl (pr py idyl
benzooxazol yl, benzot himme}yl, ol I nyh=

qui nazol i nyl , qU|noxaINny |nNdazonI

benzot hi ophenyl , benzofuranyl .
[1,2,4]triazolo[1,5-a]pyridinyI), and benzo-fused
het erocyclyl (preferably benzo[1, 3]dioxolyl, or
2, 3-di hydr o- benzofuranyl); wherein said phenyl,

PHIERMACEUTFICALL Y EAECHME &ﬁL@eSR fqeyclyl are

optional 'y substituted wth one, two or three
substituents independently selected fromthe group
The serapaundspf de pregmit invektiton nplyertsd he presemt amthylform of

ahi nitro, -NH2, -NHC(O NHCl1 6al kyl ,
phandaé%ﬁé?g?%ﬁggh@%yﬁm 20 R5 and R6 are independently
selected from H F, C1-6 aIkyI - OH, éOC g.6alkyl,
or, R5 an can .
For, oge:E %n ﬁlf'}éérgfr%hae o< 'g\{( g\‘/’é}[’ §+g‘?2qtﬁ’§ INVRteR rEley g pn-toxic

pharmgqeuocallmceﬁtﬁblep;@m; dyiD Al apgiovan %h%@@du&ﬁlyad&cﬁdable salt
enbodi nent_ of

o B ek bt S IR 5 5 s,

66(PY, P1VERNGR/ fiafd4ckutically acceptable acidic/anionic or basic/cationic salts.

Pharmaceutically acceptable acidic/anionic salts include, and are not limited to
acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate,
camsylate, carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, glyceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate,
iodide, isethionate, lactate, lactobionate, malate, maleate, mandelate, mesylate,
methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate, pamoate,
pantothenate, phosphate/diphosphate, polygalacturonate, salicylate, stearate,
subacetate, succinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide.
Organic or inorganic acids also include, and are not limited to, hydriodic, perchloric,
sulfuric, phosphoric, propionic, glycolic, methanesulfonic, hydroxyethanesulfonic,
oxalic, 2-naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, saccharinic or

trifluoroacetic acid.

Pharmaceutically acceptable basic/cationic salts include, and are not limited to
aluminum, 2-amino-2-hydroxymethyl-propane-1,3-diol (also known as

tris(hydroxymethyl)aminomethane, tromethane or “TRIS”), benzathine, t-butylamine,
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FFNtNNE NNN PHARMACEUTI CALLY ACCEPTABLY SALTS

The conpounds of the present invention may al so be
wonesarssern the formof 5 pharmaceutically aceeptusbdos/ 048241

salts. For use in nedicines, the salts of the

conmpounds of this invention refer to non-toxic

"pharmaceutically acceptable salts." FDA approved

pharmaceutically acceptable salt forns (Ref.

International J. Pharm 1986, 33, 201-217; J. Pharm

Sci., 1977, Jan, 10 66(1), plL) include . . .
calina Falcim EE‘SPH;C’&E‘&%}S‘%'JZ?’F‘EB%%?’ GROFoRIPEHRPE chpline, choline
bick@dhak Cérolias ichlo¥e! SyclondR MalBae didtEAhnine] e S RindBl aghine,

_acidic/anionic salts include, and are not limted to
lithigrae QMe Jehysifite Stasnesiame megiiyBa L. dePHonat e,
N-REh$-D-b8am e OPipadinE A A B Pk AL fim--5 AR YdeAbSrassium
carponate, chloride, citrate,. dihydrochloride,
hydresidg (equeens)sprogeiae, quniok atodium,5odiyh garbondtenar at e,

B RTINS e SR PR e

hydrochl ori de, hydroxynapht hoate, i odide,

[ lqnate, |lactate, |actobional:e, malate, naleate,
PRﬁéﬁ%E*%?e, mesyl ate, nethylbrom de, nethylnitrate

nmet hyl sul fate, nucate, napsylate, nitrate, panpate,

ant ot henat.e, .phosphat e/ di phosphat e,
Th B G R B S GO SAH TR  FPbe W Wais pbthe sgmpounds of the
invehtAL SindieBeral Wach PdCugsSHlll ¥ RncticHan aéBvativds bf Ble®ompounds

teocl ate, tosylate and triethjodide. O ganic or
that 35 gy CoORPTID e drq InEq RRRCIVEFEMBOENG ot hps. i thsgmetdgods of
trediEhi GthE preREtGRV&tioR; theSdnl WdnkiniRRRHPRALN Encompass the

propi onic, glycolic, nethanesulfonic, ) )
meﬁ%‘%& fodinga aEEliPrabiAE ©r Preygatipga syndiamiat tisprdaesidisense c,

deseﬁséq B BRSkh erﬁyppgg&éz%&m&«am ﬁ‘gcfct@?% gf ?%aﬁl B@ﬁd,%g ?)gﬁfrug

trifluoroacetic acCi Phar haceu y accepta

therept, which oyt ebwiansly be mdluded wishid the scopetof Heninventionglbeit
v BRI B MPACTELI SERRRLE. 2ot
protednres fioa the spiectitRlagd prepoaatipatdiisnigqble plyvliyg deri vegiveS 2re\VNO
7 006/ 241 . i | gi X
desEGdd 8 RRUaltbl,  DEAREOPERAIec PO H HlndBR) Bllviey, 1085,

choline bicarbonate, choline chloride,

STRKG GPRATE: %y IS ENRRFE RSafs V! enedt ami ne,

One skilled in the art will recognize that the compounds of Formula I may have one
or more asymmetric carbon atoms in their structure. It is intended that the present
invention include within its scope single enantiomer forms of the compounds, racemic

mixtures, and mixtures of enantiomers in which an enantiomeric excess is present.

The term "single enantiomer"” as used herein defines all the possible homochiral forms

which the compounds of Formula I and their N-oxides, addition salts, quaternary

amines or physiologically functional derivatives may possess.

Stereochemically pure isomeric forms may be obtained by the application of art

known principles. Diastereoisomers may be separated by physical separation
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[ithium LiOwe, L-lysine, magnesi um nmeglum ne, NH3,

NHAOH, N-net hyl - D-gl ucam ne, piperidine, potassium
wopQb@assem t - but oxi de, potassi um 5 hydr oxi de (RqQUATSR®)/048241

procai ne, quinine, sodium sodium carbonate,

sodi um 2- et hyl hexanoate (SEH), sodi um hydroxi de,

triethylam ne (TEA) or zinc. PRODRUGS 10 The present

invention includes within its scope prodrugs of the
conmpounds of the invention. In general, such prodrugs

1 1| be fupctional derivatives of the conpounds that
o sBE i FoASTOLPRRBILEoT AR G140 PR EaFPRG (Sebeiaues, and
enS iR thay Halsparatedifisin GRS 1 the tsél%é'l_ti@a&stgﬁ'ﬁtaﬁgn of the

.present invention, the term "adm nistering" shal

dlaéﬁmalltﬁ avithyentically aetiverasidsi s pasesrasibyoharal elgrooratography.
PulY §¥@BisbRBrsAmay il % 2y i
udescri bed f}er ellyn \g/)m%tgﬁ) rﬁm%ggéﬁgﬁﬁﬁ%gf#%aw
stegrosbemirely prresstentimg suaterials or by odinggteredreteetive redoiios.
woul d obviously be included within the scope of the

invention albeit not specifically disclosed for

The ¢erirafisomértrbfers tostoartouadshauinde. thégamme sémpéation and
he sel ecti on, and arati.on

dur. f or,. re of
PG ER Pirl G PRy pBdol herRigabEpyuas; fuct pstances
haexthaphme nibbet gid Kind F atbinkAsit diffet in kruSurd OB Gructural
1985. .20 STEREOCHEM CALLY | SOMVERI C FORMS

dif%lﬁsec\/i er .20 | |

RS Reyin GPSHLtion (Smetric ISOBISRY) 25 in A bififieto rotate the

planewp polatgeDfightqemftidnlersypy have one or nore
asymmetric carbon atons in their structure. It is

i ntended that the present 25 invention include within

Thé S ERREISNEH ¢ RRARLLQARS of Rfeqﬁ?:ﬁfcokgﬁuﬁgmy Hﬁﬁa‘r in the

racem ¢ m xtures, and m xtures of enantioners |
arggegena Al BEHAEeBHET jRace xBrantiomerpakdinstereoifiees arer m
steredisBflefs WHERIH SRy r?ém’ : il LSS m3lks 38 h;

possi bl e homochi r &l for ?régﬂs ?lgﬁkf{ah%?é:ééln%%r&na&ss &ya chiral
ceniRfrmul a | and their N-oxides, addition salts,

guaternary 30 am nes or physiologically functional

derivatives may possess. Stereochem cally pure
Th¢ teomeichizall’ sefivss tortie Bruainiabéhreattdystichd aappletlathames it
. . inci.ples. Diastereoi soners may be
'm‘gges%)‘gﬁegttgce‘%'gg%‘@‘;‘Bﬁ@es‘FS%ﬂm%B&F UP#85n 34 WD 2007/ 075567

PCT/ US2006/ 048241 net hods such as fractional

c tallizatign and chropatographic techniques, and
ThELRHR Bardod:2 B0 G0 SEF b o i ceale sOrvics g g lrror
image$ eftdchethdrypatiakd haaupaimpbsablee

The term “diastereomer” refers to stereoisomers that are not mirror images.

The symbols "R" and "S" represent the configuration of substituents around a chiral

carbon atomn(s). .

The term “racemate” or “racemic mixture” refers to a composition composed of
equimolar quantities of two enantiomeric species, wherein the composition is devoid

of optical activity.
The term “homochiral” refers to a state of enantiomeric purity
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di astereoneric salts with optically active acids or
bases or by chiral chromatography. Pure stereoisoners
woayo7alisse7be prepared synthetically from appr opCraise00s/048241
stereochem cally pure starting materials, or by using
stereosel ective reactions. The term"isoner" refers
to conpounds that have the sane conposition and
nol ecul ar wei ght but differ in physical and/or
chem cal properties. Such substances have the sane
nunber and kind of atonms but differ in structure. The
structural 10 difference may be in constitution
Thé geaImRbtitA abﬁ@ft@f ferQlo e dRBredltb WHidh & Bof@tRYA hd€cule or
pl ane of arized light (enantionmers). The term
“°“f§‘Eeé’P'é @i"ég’ﬁ% pf chiggl éﬁl@ecflées rettes splgne phpelatiged light.
constitution that differ in the arrangenent of their
atons in space Enantl oners and di astereones are 15
The tegie Caeferate iseyensahatidified in thebsenthtioredf
{
s ey ?&étf‘%n%ﬁwﬁg%';é@%%& S Sunis Bond & Fleaelgpiiog ring
or topi tytrdged bidyatic spdtes. iSubstitnpassihs (ther thapH)i loﬁm&e sidk of a

[ e. .20 The te nant.i o ef
carfih-ChBo b USHE pof® By rirhn ot % Shefaing: TuneFi fpgmosic
sxded)mgeﬁgmfanem,ahe sibseirucarchra b oppbsitelledsiifRAISAGAIp tHfle
car %{—rg bf,j:na : E{Fa%Oé@one, in trélgf"%r'zs o Séﬁ?(g%%l 1§greﬁégn§23 tsut?srtfuents
are roﬁphféﬂe;lﬂtth& ke siak lugtﬂlﬂldn@ﬁhpQ‘f) thBbbd-UaBLA dBLOKHnd.

hiral carb e term"racenmate" or

Soblyelh o R BanFOragheT o oPARE it Fo8 TRBhpRIRERLCiBPr trans .
condiBuftioh "bh Be "GUARbLLTLERHOH, thé\@ulﬁﬂﬁ%ksoﬂ@ Bh‘ihéf‘aﬁﬁé §ide in
wherein the conposition is devoid of optica
relaé'@fl?lvp g them%net ofrthe rinsnische rEans” cenfguration.ghe sulygtitushts are
ftb QUABY InCrePiioh 0% 6¢
on % 1k SHOEL InecRiohlitp (el %p%“?g‘g? FRAURGS havipe ag
mixtgreti gcigé gratrans”\wheaies areldosigndted étdus/hmh&’b ul e or
nonracem c m xture of chiral nolecules rotates a pI ane
of polarized light. 5 The term "geonetric isoner”
It isr totberunderstaodahatrtbe viraousdiubtgnentrstarbaisamesngaimaric @omers

and mixtures thereof used to prepare compounds of the present invention are either

commercially available, can be prepared synthetically from commercially available
starting materials or can be prepared as isomeric mixtures and then obtained as

resolved isomers using techniques well-known to those of ordinary skill in the art.

The isomeric descriptors "R,” "S," "E," "Z," "cis," and "trans” are used as described
herein for indicating atom configuration(s) relative to a core molecule and are
intended to be used as defined in the literature (IUPAC Recommendations for
Fundamental Stereochemistry (Secticn E), Pure Appl. Chem., 1976, 45:13-30).

The compounds of the present invention may be prepared as individual isomers by
either isomer-specific synthesis or resolved from an isomeric mixture. Conventional
resolution techniques include forming the free base of each isomer of an isomeric pair
using an optically active salt (followed by fractional crystallization and regeneration

of the free base), forming an ester or amide of each of the isomers of an isomeric pair
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substituent atons in relationship to a carbon-carbon
doubl e bond, to a cycloalkyl ring or to a bridged
woi2ey/a75s7syst em  Substituent atons (ot her tharCHUS2006/048241
each side of a carbon-carbon double bond may be in an
E or Z configuration. In the "E'" (opposite sided)
configuration, the substituents are on opposite sides
in relationship to the 10 carbon- carbon doubl e bond,;
in the "Z" (sane sided) configuration, the
(f§£Q§Q€tu nts are oriented on the sane side in
PEE BRERPR2tos ARk SeRAIEAN AaY Friho ¥ 9b e ddrabauxiliary) or
reSyABEiah UssHherdd AMBuEfRahel DAy RiLRARE A i1 Broduct using
carbocyclic ring maybe in a cis or trans
Prepisativsul bk i(Gin layer ¢liyematgggaphy)ar 2 ghiraltHRIEC cohenn.
substituents are on'the sane side in relationship to
the plane of the ring; in the "trans" configuration,
PORYMORRHS AW SQI¥ATESN opposite sides in
relationship to the plane of the ring. Conpounds
having a mxture of "cis" and "trans" species are
Fugbeirgorst e comipsindsarfahe pleseritSntentibg ptydeivetone bridat

various substituent stereoisonmers, geonetric )

pobforber SHpPHARS hystifes G i, 82 hching Fipared o be included in
thesmope ofids: intertion. [ifi @gditibn, AY eambeahcﬁ,rrﬁ?efdrhﬁiolva%&, for

conﬁﬁrgiall av ih@bl , _can be prepared synthetically
eXPIRBIG Rshat i(‘afff‘g/y 5P ) ArmReLPhernig spiveals: dhsusse heegin, the
terfte"soNRPAT ehnR iaS hySie ARk SciAf o MRS c@:ﬂ?om&fmﬁé gileQ as
. resolveﬁﬁésoners usi ng techni ques wel | -known to those
InVSRUBR §iHLene Amete splyepholgeples. Tirie physdead apspciation involves
aHRSERSHERI S idfic ind SovaleE bondie, inchidhg hilieor baHiing. h
' used agg descur)i bggl _Z\é elzﬁerbé)imrll% b}ncﬁr%gcléﬁ}géeéal%%@ng’%
certyp Angncss therfebprte wilhbe gapabls of isdatiomdbreanplandieanae or
Jrétenes fii: ' iterature . .
s S FfccRorpeh i Bt drlbl g ' Hyatine sotia
Thetame sehaia"d8 inferdsd ¢ enepni)ass PothesoApizin-phase and isb®iTfhle

: ) i e s, Of e present Lnvention may
solfios ol limirind BraiTBC U ihafle ShURRIGASH ebpinis.
methapntatess pmtibeilikesynt hesi s or resolved from an isoneric

m xture. Conventional resolution techniques include
formng the free base of each isoner of an isoneric

It ip Fitended shatghapresit iimantiyn aedlideowBRintits(copd IRsteHYf the
fractional crystallizati and regeneration of the ’

corppinds 88 e Presphignien. o Ly e apktbeAs tptmemrofithprosent

investors tise @fm&adifnseihe” Paillencfip 0 ROMEARR §fating,

aCT/U82006/048241 foll owed by chromatographic
amgipara wacé?f&‘\ge?n%éﬂg_ forss. dtlﬁl‘i’édfifmrrd&ea%ﬁﬂaspn&%érgm with the
comnBaaldy iof thedftedeB DR EAGoNbI $610ate thebdfGhich @&Lﬁﬁtoqzﬁ%usly be

. t$rL | or a final product using preparative
‘"C@ﬁ withig, the seppepleths 4 vepHOY albeit aog specificalpldisciesed.

TAUTOMERIC FORMS
Some of the compounds of Formula I may also exist in their tautomeric forms. Such

forms although not explicitly indicated in the present application are intended to be

included within the scope of the present invention.
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5 POLYMORPHS AND SOLVATES Furthernore, the conpounds
of the present invention nay have one or nore
wpabymosgsh or anor phous crystalline fornms and ®6TAIS2HV6/048241
are intended to be included in the scope of the
invention. In addition, the conpounds may form
sol vates, for 10 exanple with water (i.e., hydrates)
or conmon organi c solvents. As used herein, the term
"sol vate" neans a physical association of the

f . i ith one _or nore
PR AT otk £ RutP TS OB ik SEeSNE RReRmives
varyi ng degrees of ionic and coval ent bondi ng,
Dukring lakifliof ehe ProE8&y Fob prrghR@ion R theC@InptiuRds BEIHRESnt Ne
. solvate will be capable of isolation, for exanple when
INVEREOR it My b pecessry @Rd/ofBediableds paplect seasitive pataadtivergroups

on ttahf of fhéShatechidd Lderrh. g‘g% BhY 5E 2l ng b%gllg%%ns of Wfventional

erm "solvate” Is inten t 0" enconpass

- prosesitingigsenpshsush asibosesisbatited|ie Protettingt @suphBn KlocienskinThieme

he. Y Se. G| t hanol at es, .
MRS BE, 200 B0 WP GRSy O MRy B0t Gionps in
Orgamie 8 pithesis, St édo Wileycintetecionce N1 999. Enesiropetiag ewaipe snsf be
he onpounds of the present. inventiqon. Thus, in the

rerole 558 TBRvahichn BhssiocsP STARE UiPEdstbods st e 2Rhe

term "adm ni stering” shall enconpass the neans for

treating, aneliorating or preventing a syndrone,

di sorder or disease described herein with the

conpounds of the present invention or a solvate

t hereof, which woul d obviously be 25 included within

the scope of the invention albeit not specifically

di scl osed. TAUTOVERI C FORMS Sone of the conpounds of

Fornmula :1 may also exist in their tautoneric forns.

Such 30 forns although not explicitly indicated in

the present application are intended to be included

within the scope of the present invention. 37 WO

2007/ 075567 PCT/ US2006/ 048241 PREPARATI ON OF

COVPOUNDS OF THE PRESENT | NVENTI ON During any of the

processes for preparation of the conpounds of the

present invention, it may be necessary and/or

desirable to protect sensitive or reactive groups 5

on any of the nol ecul es concerned. This nmay be

achi eved by neans of conventional protecting groups,

such as those described in Protecting G o ps,P.

Koci enski, Thi ene
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Medi cal Publishers, 2000; and T.W Geene & P.G M

Wits, Protective Goups in Oganic. Synthesis, 3d ed.
wohbeyksster sci ence, 1999. The protecting gr oupeTBYbO48241

renmoved at a conveni ent subsequent stage using nethods

known in the art. 10 38 WD 2007/ 075567

PCT/ US2006/ 048241 GENERAL REACTI ON SCHEME Conpounds

of Forrmula | can be prepared by nethods known to those

who are skilled in the art. The foll ow ng reaction

schenes are only neant to represent exanples of 5 the
GWAHBE%Q&@@HE%Emy nmeant to be a limt of the

invention. Schene 1 80 C Pd(PPh3)4 7 2M Na2C33 R R

Toluene or R7 X Dioxane RL Re NON X R1~\ VI N X |1
Corvipopriyaf Hurmnnla I @nigiyrepasedBy Rethads kAoRS tRshost-whet aa okilled

in tf{%%ﬂ%olk&vgig% 1‘5%%8?8 ?%‘ee%e% gfgéﬁﬁgﬁﬁ#ﬁ%mp}el\lse% ex%?np%e’:\s/;l of

the invention and are in no way meant to be a limit of the invention.

Scheme 1
80 °C
Pd(FPhg),
- 2M Nay,COg
Toluene or 7
X R Di R
i SN joxane R g8
N, 2 — T w
N™ X 1 N~
R'< ~
- ~y N X
\4
O
O
HaN JY@
HzN\N)g(@H N X
H Rs RG H R R
1-butanol
" outano 120°
80 °C
X Pd(PPha), s R
N RS R® 2M NayCOq R @
R S ‘N% Toluene or R' Ny
N \N @ Dioxane \,N
RS N’ —_— HT ™ \N
| A% R1\ RB I
Y
Vv

wherein:

XisClorlorBr;

Y is zincate, boronic acid, boronate ester or
stannane

Scheme 1 illustrates the dual synthetic routes leading to compounds of Formula I,
wherein A, R', R?, R®, R”, and R® are as defined in Formula L. Starting with the
dihalopyridazine II and following the path to the right, a transition —metal catalyzed
cross-coupling reaction can take place using an appropriately substituted boronic acid,

boronate ester,zincate or stanne V under Suzuki (Miyaura, N., Suzuki, A., Chem. Rev.
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ODoxane XN Ra WR7\ IVI~~\ RB Y|l V wherein:

Xis C or | or Br; Yis zincate, boronic acid,
woOabomasss7est er or stannane 10 Schenme 1 il | usPCaius3006/048241

the dual synthetic routes |eading to conpounds of

Formula I, wherein A; R, R5, R6, R7, and R8 are as

defined in Fornmula I. Starting with the

di hal opyridazine Il and following the path to the

right, a transition -nmetal catalyzed cross-coupling

I t] C t ake pl ace_using an appropri atel
952 L1 Nogtsoiezisl: B, ot 8o sab bermsi 182 HOATH, or Stille
coidiABRASHIIBIIIRT, ASeuKiCheM. AL ER, ENbr . 3158k ,

Rev. 39 WO 20077 075567 P@Vﬁgzgg%l/’o%ggg(l%gg@fﬂgg%ems
therefnly shhe reping pyridagang ¥hinaypbe copvertet to, tridzolGpgridzivend by the

reattic indbitRl Vaki i i J. K.,
o or SR friddindbicy VajiBey GIURIy BRI Tk oy Spyie
1-bugemet ehbeight, 4dr i a)..J). Mreel. Céeml, 1088, 24 1Sodas00ne VI nmay
t i azol i.daz] he . i on
ArSEARIBIOGEhe e bR RELSTELEG 46 Bratihgidheieabdnn o
variety of acyllefdrapinesglIB, fotlbuedbpkhe(sAlitic@ht methi Bross-8buplflg -

rea#tgﬁ»%‘if@mﬂggggﬁega% 081 252y 690). A Ler nate

m’ri’qi?zég%{.i dputedgnds itselfytb generate a
libiarpetiidnajoupyls frdazihetriddoldpyiridadine ¢afd RhFFoRf via cross coupling
reaﬁ@’l rwig{%éu qf??&ﬁl |1, followed. by the transition -
g dajogspried geatidldeti on with | Vgener at es

triazol opyridazine I. This route lends itself to

Theigef111er ate a library of conpounds fromthe
Horerugntioped gess-Reirlmiegeagions of arw halidesoxish enlipronig acid,

aryl$hda@AsidrPBnké hit deerNglRE8RALEH, aci'f:ﬂlgt%lngiroﬂﬂ?nt mediated by

af orement1 oned cross- gouﬁl Ing reactions of ary :
a cyfalystfuch g pallagiym sesrakig-tiphenylphosphidez | Freat ecastions can occur at

i oy e e, R L Qi o i
solutgms a ki Brost dastrewhtphbs plyibugonid AeiRIe afy@A6Edt© BS aSAftaeGh hot
con%ercially available it can be synthesized from the corresponding aryl halide or
direct metallation/transmetallation procedures. Alternatively, the Peppsi-iPr catalyst
may be used in place of of Pd(PPhs),, see M. G. Organ et al, Chemistry - A European
Journal, Volume 12, Issue 18, June 14, 2006, pp: 4743-4748, and references therein
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15 tenperatures ranging from60 Cto 150 C in polar

aprotic solvents or biphasic solutions. In nost cases
woher7@7sdse aryl boroni c acid, arylzincate or arpCshumspwe/ 048241

is not comercially available it can be synthesized

fromthe corresponding aryl halide or direct

nmetal |l ati on/transnetal | ati on procedures.

Al ternatively, the Peppsi-iPr catalyst my be used in

pl ace of of Pd(PPh3)4, see M G Ogan et at,

Chem stry - A European 20 Journal, Volune 12, |ssue

18, June 14, 2006, pp§£ﬁ§ﬂ$—4748 and references

therein 40 WD 2007/ 075567 PCT/ US2006/ 048241 Schene 2

HO NBS HO 0 CC14 0 z VII VITl NO2 H2, Pd/C NH2
”Om N, NEgoB /- m HO1~ i z tol uene

/ 0 Qe X X Xt OH2 " i rN H2NZH HO. N

FOI / Z X11 X1l wherelnvﬁ is NH O or S. Aryl and

hetet’baryl acetic acids can be accessed by methods

known in the art (Journal of Medicinal Chen1stry,

1986, 29 (11), 2326-2329; Bi oorgani ¢ and Medi ci na

Chemi St 1 wol-et t§f syc 2004, 14( 14), 799(Etg§g,3 EP 1229 Q34
Hé%%%§§§07 e%mﬂ%ﬂronmLe ery
67145-

Z; Syrterdc Co ns foBene, 27(
Sééq 3846). Sever al exaines of aryI acetic aci
synt%e5|s are illustrated in Schene 2. BenzofusedX
het erocyclic conmpound VII, (Journal of Medicina

Chem stry, 1996, 29 (11), 2362-2369; Journal of
Medi ci nal Chem stry, 1997, 40(7)nn1049-1062), is 10

HO. #Mh  NeNZHONDS HIOC,_Aigi~de 4 n- car bon
tetr ide to give co\hNI

xu

X
wherein Z is NH, O or S.

Aryl and heteroaryl acetic acids can be accessed by methods known in the art (Journal
of Medicinal Chemistry, 1986, 29 (11), 2326-2329;Bioorganic and Medicinal
Chemistry Letters, 2004, 14(14), 3799-3802; EP 1229034 A1l 20020807, Tetrahedron
Letters, 2003, 44 (35), 6745-6747; Synthetic Communications, 1997, 27 (22),
3839-3846). Several examples of aryl acetic acid synthesis are illustrated in Scheme
2. Benzofused heterocyclic compound VII, (Journal of Medicinal Chemistry, 1996,
29 (11), 2362-2369; Journal of Medicinal Chemistry, 1997, 40(7), 1049-1062), is
treated with N-bromosuccinimide in ¢arbon tetrachloride to give compound VIIL
Nitrophenylacetic acid IX, (Bioorganic and Medicinal Chemistry Letters, 1998, 8 (1),
17-22; Organic Letters, 2002, 4 (16), 2675-2678; WO 00/06566, Helvitica Chemica
Acta, 1976, 59 (3), 855-866) is reduced with conditions such as hydrogenation in the
presence of palladium on activated carbon in a solvent such as methanol to give
compound X, which is then treated with triethyl orthoformate in toluene to give XI1.

Compound XII can be treated with an appropriate amine to give Compound XIII.

The following compounds can be synthesized by methods known in the art:
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Ni t rophenyl acetic acid | X, (Bioorganic and Medi ci nal
Chem stry Letters, 1998, 8 (1), 17-22; Oganic
woeabd7arss672002, 4 (16), 2675-2678; WO 00/ 06566 PCT/US2006/048241
Hel vitica Chernica Acta, 1976, 59 (3), 855-866) is
reduced with conditions such as hydrogenation in the
presence of palladiumon activated carbon in a sol vent
such as nethanol to give 15 conpound X, which is then
treated with triethyl orthoformate in toluene to give
Xl Conpound XII can be treat ed with an appropriate
amne to give Co The foll owi ng conpounds
can be synt hesi zed %y ods known in the art: 41 WO
2007/ 075567 PCT/ U82006/ 048241 HOB' A) where Ais

Whﬂgﬁe%hg‘% ‘{ﬁa?}z}"} g ?I)/ So>NI\I HHN ng/ H : ci:s!\r> R| NN/ Nd o)
&@i\ﬁ, NH2§I :O | N ' /§NI%:O g
: N o
TN O N
N s ()> N/ ’ \©i >=O .
N H
TG, N, O o,
S $ N
e T, T O

go

IZ\;’Z
ZVO
VW E
IZ; é P-4 I
X
(@) »
v

See, €.g., Journal of Medicinal Chemistry, 1997, 40 (7), 1049-1058, and references
therein; and WQ 2002085888.
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/ NH, I v\ 1 \" "\ O\ Nso, and \~~~J OpS O

O/ N See, e.g., Journal of Medicinal Chemstry, 1997,
wWOQo(7M)75561049- 1058, and references therein; ardTA¥2006/048241

2002085888. 5 42 WD 2007/ 075567 PCT/ US2006/ 048241

Schenme 3 1. Ac20 2. H2NNH2, H20O HO oxalyl chloride O,

HZNNH2 H O A DCM O A DCM" H2N. O XIV XV XVI  H2NNH2,

H2ZO A XVI1 Synthesis of aryl and heteroaryl acetyl

chl orides and aryl and heteroaryl acetic acid

hydr azi des can al so be essed by nmet hods known in

the art (see, Bulletin g‘i—‘iﬂl‘%‘é%m ete Chi m que de

France, 1964, 2, 245-247; and Helvitica Chem ca Acta,

1928, 11, 609-656). Conpupd XIV, where: A is as

def i i i i

in to gi ve Conpourfd¥=4Q ch is treated with

anhydrous hydrazine in DCMto give hydrazi de XVi

Al ternatively,, Gappound XIV can be , ty£ated W|,1',h

ﬁohde—de—i-ol | dvled draZiné i.n ya
gi ®e Sonpound B . 10 Acetic d mecwy! ester

canybe treated wi th aqueous hydrazine in et hanol
gi ve Conpound XVI. 43 WO 2087/ 075567 PCT/ uszooa/wnszm
Schene 4a

i de

' HaNNHp, Hy0

_O
o

Xvil

Synthesis of aryl and heteroaryl acetyl chlorides and aryl and heteroaryl acetic acid
hydrazides can also be accessed by methods known in the art (see, Bulletin de la
Societe Chimique de France, 1964, 2, 245-247; and Helvitica Chemica Acta, 1928,
11, 609-656). Compound XIV, where A is as defined in Formula I is treated with
oxalyl chloride in DCM to give Compound XV, which is treated with anhydrous
hydrazine in DCM to give hydrazide XVI. Alternatively, Compound XIV can be
treated with acetic anhydride, followed by hydrazine in water to give Compound XVI.
Acetic acid methyl ester XVII can be treated with aqﬁeous hydrazine in ethanol to

give Compound XVI.
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O X n-BuLi COR THE O'COCO2ZR Se®2 QA -CH2ZCO2R ( 2
)2 Dioxane XVIIlI Xi XX DAST CH2CI2 ORA 0O OX
wen@FAZERR - RL ~p s HZNNH2 A 5 ------ H N, CecRusE©O6/048241
or DMF XXI MeOH 2 HR5 Rs XVIIl D11 11l 1) NaOH pH

22 2) C-S sC O-X(C2I—|5000)2CI—|(r)G._CI—|(COZC2I—I5)2

XVITI Cul XXIl wherein Xis Br or | R is CH3 or C2Hb5,

Schene 4a illustrates the routes taken to obtain
conmpounds of Fornula Il wherein R5 and R6 are both F
or H and Ais as defined in Formula |I. The first

route to generate 5 t heSSieMe4r azi de invol ves the

net al@a;t Cﬁﬁp ,@;ﬂiza ’ésrl @Slé de

XVI 13t h aﬁCQe@bnm xﬁ | ke Dicxane )
t The

fol | SWEH by acetylation w di al kyl oxal _
acetyl alkylester XIX for g then fluorinated with
DAST ((di met hyl ami no) sul Jd,‘; fluoride) in a sol vent

i ke methylene chloride td& f t he _

di f 1 uoroal kyl est er XXIRIQ]; I d by tLegtrre_ngvv”h
hydr ne t oBAOFLODLHIE gi\gj uonpaRl,hydrazi dé
The s d Teyt e 1nvol ves RSCngﬁzv—F‘é?'d'r atighl. crass
coupl kiggof Dhscsial | aexixvi | 1V§PTh a hal gyendted

di fl uoroester generating tihe o -
. /
1) NaOH/pH 2 | 2) CI—S§
Cl
OF (CaHs0C0)CHz ((A)-CH(COLCoHs),
Cul XXTI
XVIII
wherein
XisBrorl

R'is CHg or CoHs,

Scheme 4a illustrates the routes taken to obtain compounds of Formula ITI wherein R>
and R® are both F or H, and A is as defined in Formula I. The first route to generate
the acylhydrazide involves the metal-halogen exchange of an appropriate arylhalide
XVIII with an organometallic like n-butyllythium followed by acetylation with
dialkyl oxalate. The acety! alkylester XIX formed is then fluorinated with DAST
((dimethylamino)sulfur trifiuoride) in a solvent like methylene chloride to form the
difluoroalkylester XXI, followed by treatment with hydrazine to form the
difluoroacylhydrazide IIL. The second route involves a copper mediated cross
coupling of the arylhalide XVIII with a halogenéted difluoroester generating the
difluoroalkylester XXI intermediate followed by treatment with hydrazine to form the
difluoroacylhydrazide III. The third route involves the oxidation of an aryl-acetic
ester XX to an aryl ketoester XIX followed by fluorination with DAST generating the
difluoroalkylester XXI intermediate and then treatment with hydrazine to form the
difluoroacylhydrazide III. The fourth route involves the copper mediated cross
coupling of the aryl halide XVIII with a malonate diester to form the alkyldiester
XXII. Saponification and then treatment with thionyl chloride in alcohol or
alternately reflux with alcohol in the presence of acid yields the alkylester XXI.

Treatmentwith hydrazine results in acylhydrazide III, wherein both R’ and RS are H.
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di f 1 uoroal kyl ester XXl internediate foll owed by
treatnment with hydrazine to formthe

woizbdnosssacy| hydrazide 111. The third route i neoirams006/048241

t he oxidation of an aryl-acetic ester XX to an aryl
ketoester XI X followed by fluorination with DAST
generating the 15 difluoroal kyl ester XXl internediate
and then treatnent with hydrazine to formthe

di fl uoroacyl hydrazide 111. The fourth .route invol ves
t he copper nediated cross _coupling of the aryl halide
XVI1l with a mal onate die§?§¥m£%ﬂ¥orn1the al kyl di est er
XXII Saponification and then treatnent with thionyl

Tl oS R IV Do

2Q Treat nentw t h"nydrazi ne results |n

acyl hydrazi ¢x|me, sydaer e\n both RS a 4BAST
WO 2007/ 07 7 PCT/ US2006 BN6241 b O X R.Cl,
SeD2 o are O R reduc XXIT1T RN,

A ST R 2 wherein: 0 AR

X Base abo ~e~

Eyl H2N. H2NNH20A‘_”\F or C2H5. H R5 R6
06 Xis Br or XX _ W 4b ’“\P

\d aqé‘é'% a route taken t &l ghftigé n commeonlds of &

nﬁfa |11 wherein R5 and R§are H F, alkyl, OH R R

Cnlkyl, NHal kyl, or N(al kyl)2, and Ais as def i ned i nXXI
5 Formula I. This route involves the oxidation of an

Schemb 4B 3Hestrates atrauenale&ﬂbyibtalﬂusﬁabs?ﬁ&,rogﬂo}ﬁnhﬁ PR RS

| hol XXII1 f
T T PR o ORI A
Formoafll UHﬁQﬂiu'@’in@ﬁIv@ﬁ thxdld’ﬂfo%rdf%ﬁ'aﬁflees%?g(i TN acetYl

treatqent . with hydrazine to forml Al'ternative

alky, Eﬁ% HeS Sekdomed byifediqtienttp thectlprhal XXHI gollawed lbyyfluorlnatlon
with BASTSRheMhih tﬂyﬂﬁfi’@ﬂﬂﬁo»zﬁlﬁ?’l@sépﬁ‘fﬁqgte?‘ﬂ{g@ita% anithO 19 tment

or r eact ed kyl presen
hydrazipgytogfosa IEL dtesratively aompopddi XEIH ohih dwectl)bg/onvert into

III by treatment with hydrazine in a solvent such as methanol or reacted XXIII with

alkyl halide in the present of strong base such as sodium hydride followed by
treatment with hydrazine in a solvent such as methanol to give IIL Compound XX
can be convert to ITI by treatment with alky! halide in the present of base such as
sodium hydride followed by treatment with hydrazine in a solvent such as methanol.
Conversion of compound XIX to III can be achieved by reduction amination

followed by treatment with hydrazine in a solvent such as methanol.
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treatment with hydrazine in a solvent such as nethano

to give Ill. Conpound XX can be convert to Il by
woneetaresst With al kyl halide in the present of pbEam2006/048241

such as sodium hydride followed by treatnent with

hydrazine in a solvent such as nmethanol. Conversion

of conpound XIX to Ill can be achi eved by reduction

am nation 15 followed by treatment with hydrazine in a

sol vent such as nethanol. 45 WO 2007/075567

PCT/ US2006/ 048241 Schene 4c x H CH2 CHX3, PhCH2NEt 2,

NaOH X H H20, DCM F1.SchemgdsntrF1. () 0' RORO OA

XXV xxV ~[ XXVl II°"*"3J H2ZNNH2 DCM HHHHH

XCH2(CHZ) "X, HZNNH2 Hn fXX O A R O NaH, ‘

HON-Rz A PHIRECHAERREOSONT N7 | Whesn R i s I
i Si -—S—gﬁﬁe—sym hB9hg e@s oFOREY

¢ R5 and R6 join togethef to forma @ing,-and
A ixaas defined in Formul a®X¥¥ can be acconpl i*¥¥ed by

nmet hods known in the 5 arts (Chem sche Beri chle,

119(12), 3694-703; 1986, Australian Journal of | M2t

Chemi stry, 39(2) 271-80; 1986, Bioorganic and

Medicinal Chemistry Leiters 13(14), 2291-2295;H
H

ro_ M XCHy(CH)X, v v n
NaH, DMSO RO DoM H2N'N
o] o o
XX xxyt w
Where:
R' is methy! or ethyl
nis1-5

The synthesis of compounds of Formula ITI where R’ and R® join together to form a
ring, and A is as defined in Formula I, can be accomplished by methods known in the
arts (Chemische Berichte, 119(12), 3694-703; 1986, Australian Journal of Chemistry,
39(2) 271-80; 1986, Bioorganic and Medicinal Chemistry Letters 13(14), 2291-2295;
2003). Scheme 4c illustrates two alternate routes to obtain the acyl hydrizide IIL
Starting with the commercially available acrylic ester XXIV followed by treatment
with the trihalo methane resulting in the formation of a dihalo cycyl XXV, which is
then treated with organo tin, followed by treatment with hydrazine to form III. The
second route involves the direct addition of a dihaloalkyl to the commercially
available starting material XXI followed by hydrazine formation resulting in the acyl
hydrazine III.

Scmeme 4d

CH, Epoxidation or HaNNH; J

' NS J
Aziridination DCM H
RO RO HoN-N
O o) O

xXxiv XXX iH

Where:
R' is methy! or ethyl
JisNorO

46



10

15

20

25

2003). Schene 4c illustrates two alternate routes to
obtain the acyl hydrizide Ill. Starting with the
woamrarsical | y avail abl e acrylic ester XXV fol ponas2dwg/048241
treatment wth the trihalo nethane resulting in the
formati on of a dihalo cycyl XXV, which is 10 then
treated with organo tin, followed by treatnent with

hydrazine to formIll. The second route involves the
direct addition of a dihal oal kyI to the comercially
avai l able starting material XXl fallowsd by hydrazine

Thefspnthesis ohcerarennds R§ Fpimelpdllawhere Rﬂ;ﬁéﬂzfz iJAH tPEfthedorfera an
azm%ﬁo p&éﬁ@zm (551 s 3&){%[1 ) @bﬁﬁﬁl‘aqncm&be.!aéce%e@b%’

Wher e: i's nethyl
metlwdseknloydn in 18e dit.s Miwsﬁ@@ﬁﬁw BRgTbY Wthh the heterocyclic

PCT. L 04824 e S) e
oy PR N1 Chprd sl e ot ot ATRAHANE aBiytic coter
XX lfdslkdwaleb}oureaemm wigh haddzidei s as defined in Formnul a
I, can also be accessed by nethods known in the art.
Schene 4d illustrates the route by which the
Sch&ﬁ&@SeDﬁ ¥e |1lil|§btraﬁaCdthelb y6l fLﬂlZ‘,ltlld@bl{Zb |he'te$oz|fr9r godpsbatbinpgunds of
the comercially avai e | cC_ester XXI 'V
Fory|a Isineh 2p fripphene nAezaifrpd diyeRast C%B%é?@s"é%l s noh

timitdd tdShé ERribEHeRE cdiftaihbd Bélbﬁﬂﬂit laks® ihalhein %&E)Mhné}l‘:ﬁuﬁs
on compounds of Fornmula | such as thi o ene

availghle sfisitutecherong Pahlcyq*#eh%wﬁ'afé strine BRleRals Jhgss materials
can als@ﬂe%%t&x@ecf l?yenﬂﬁﬁ)% 'd@&%b%@ i pe&NiraisBe AviBReyY N USuAIKS 0 .,

i ncl udi n%}cormer ci al 10 aval |l abl e subst’i tuted nono

Chegr: Rgivc% & ﬂ@?@r)o@hglls%t%mﬁ Hg Jnfrer Chagra. 42T (1977)),
(Suﬁ?,tﬁk ew%ﬂe:ﬁ' W %}alg@eglogaylgggg hods descri bed
In pri yaur

art seé Suzuki, A, Chem
Rev. 95 2457 (1995)), (Negishi, E., et. al., J. Og.
Chem 42:1821 (1977)),gcHemlddd € 3- K., Agnew. Chem,
I nt Ed Engl ., 25: 508 (1986). SchemR.5a
(Ac)sBHNa Rd—-N

N AcOH
- DCM —N
RAGNH

Scheme Sa illustrates the use of reduciive amination to introduce amines to the

triazolopyridazine series. This chemistry begins with compounds of Formula I
wherein R' is a 2,5 substituted-thiophene or a 2,5 substituted-furan, and R’ RS, R/,
R®, and A are as defined in Formula I. Treatment with sodium triacetoxyborohydride
and a secondary amine in acidic methanol gives the coresponding amine substituted

furan or thiophene.

Scheme 5b
\'—O>_ ,Hd
R-' R Rc"-‘N
R
o =N "5 Ry R
Rr—4\ N%@ NaOH, MeOH/THF HBTU o% =N Rs e
o HOBT, DIEA, R RgNH R—\ N
& @
Rg N N -N
Rg N
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Re O (Ac)3BHNa Rd-N RI-N R5 R6 ACCH \-RL R5 R6 %

[)CM-N R7 N1 OR ;RINHR7 N 15 R NN R8 N.N Schene
wbaoild7smtr at es the use of reductive arninati oRCTAS2006/048241

i ntroduce anmnes to the triazolopyridazine series.

This chem stry begins with conpounds of Fornula I

wherein R is a 2,5 substituted-thiophene or a 2,5

substituted-furan, and R5, R6, R7, 20 R8, and A are as

defined in Fornula |I. Treatnent with sodi um

triacet fx borohydride and a secondarg amne in acidic
—M%éwc 4 uséﬁt\%g]etq?@ of spRopMcATIOR Jolew ek DY aupling wish secondary

s @b itfodubd HRNRE Lo HGRES idazi - = N
B R P S = TP P Sl
begingwithigogrpourdsrof, Faemuizgwmh&ein R' 5 moro ofBichein Ketét@a, and

_ R’ ?l@é, ﬁ7, lW?ag&) 9]%{9 Zié ééﬁn{cﬁl/ }%%Qx?aq r%zzlér}e%né Fvﬁgﬁg)gii%g hydroxide

illTustrates the use of saponification
(NeQ@tp ki 2r(WHibenzetcianaerlyyl)-dni, h8stetramethyludchiam ani des to

' I ine series. This t st reaction
he%@?%@h%%qﬁpe%{n%ﬁgﬁ Hemeihapeland, t‘énﬁhy\%ﬁ%?lﬁnrf%&owg b%ono
1-hydrdxiybgiedoiriazhlet @IQRTY, Hurdg'd baBbDIRG) 4R, th&8esiRQGeld ity

as def.j.ned in. For,nu | . Treatnent with sodi um
amiﬁzéx%n@oemf fgm;n.m):;:o:]r;zig R!1is an amide Xjubstitu.ted
thi GanFsinds a2 Pbndila X lih Sis 2CLEINBIE R
. hexaf | uor ophosphate (HBTU) in met hago? and(uk ky-RY ade
1 8t BRBrSn f ol | owed by

Scheme Sc
e g ‘ Q
\\Q P 1
ok RD/U\N g2
R. Bs Q%=
=N Ps DIEA, DCM, R,COX Rs
R\ N T ® - =N
\ lN R7 \ \N @
Rs N~ N \N

wherein Q', Q% and Q2 are independently CH or N

Scheme Sc illustrates the use of acetylation to introduce an acyl group to R! where R!
is a nitrogen containing heteroaryl (for example pyrazole), and R’, R®, R”, R®, and A
are as defined in Formula I. This chemistry utilizes an acyl group appropriately
substituted with a leaving group, preferably a halogen, in a solvent like DCM with a
scavenger base like DIEA resulting in the acetylation of R'.

Scheme 5d
Q! ‘
HN, w2
sl
R, R
=N "5 DIEA, DCM, R,-X
L@ -
|
N\ _N
Rg N

wherein Q', Q% and Q® are independently CH or N
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1- hydr oxybenzotri azole (HOBT), Huriig' s base (DI EA)
and the desired secondary amne resulting in
woaopoaussds of Formula | wherein R is an am dePCT/US2006/048241
substituted thiophene. Conpounds of Formula | in
which Ra is -C(ONHC(I )alkyl-Rb are made 10 in an
anal ogous manner. Schene 5C 1 ~ HN1Q LL Q 63-
Ro/\NW , Q2 RRs Qa_. N5 DIEA, DCM RbCOX -N R R6 R7
V_/ BOA N,NR7 1l n RS N'NRB N vvhereian Q,
and B are |ndependently CH or N Schene 5c illustrates

~ Schemne 5d dldusgmtes sk YsepfissHoryation iopgtreducerosifoxyl gigpp iR

whe% R™ME §itd3 gen dohthifi Hb‘térra ?gof" exApI8 ﬁﬁhzhfct) ehew Yi a

or exanp e pyrazql e and A are
sulfa:syldmfsuhﬁmamxde Rod Rl B IR Rm @dcmérer o @tﬂryd i@ Eprmelg I Fhis

rou
cheyii3HEs SRRGRR bl Hpbrabtitiy LB Gt biheth oEAKE dhoup.
prefétably ahajsgau em a eblvbmsld(el IDEM DithA scasargei bapeiliketIDEEA
cetylation o heme SSd 1 HNQ'~ @2 Ra~N, QL R6
res !“&étgﬁsﬂ%ﬁgiﬂﬁ“ %DCM RXNRRs Il NRZNII O
RB NNRN 20 wherein QL, 2, and B are
i ndependently CH orsg‘em&

Q1
HN Q Raw...Q]

N ~ 02
K,COg, BrR,, EtOH

1
03...
%@ gt
R ‘N\RK
TN ®
/N
Rg N

wherein Q', @2, and Q3 are independently CH or N

Scheme Se illustrates the substitution of R! with R, where R'isa nitrogen containing
heteroary! (for example pyrazole), R, is alkyl, aminoalkyl, or C(;_syalkyl-Rp, and R’,
R® R’, R® and A are as defined in Formula I. The chemistry utilizes an alkyl group
appropriately substituted with a leaving group, preferably a halogen, in a solvent like

ethanol and a base like potassium carbonate resulting in the alkylation of R

REPRESENTATIVE COMPOUNDS

Representative compounds of the present invention synthesized by the
aforementioned methods are presented below. Examples of the synthesis of specific
compounds are presented thereafter. Preferred compounds are numbers 17, 20, 22,
38, 39, 47, 51, 54, 55, 57, 59, 60, 61, 65, 66, 72, 73, 74, 77, 86, 87, 97, 98, 99, 100,
100b, 101, 102, 103 and 104; more preferred compounds are numbers 39, 47, 55, 60,
61, 65,72,73, 74, 77, 97, and 98. More preferred compounds are numbers 60, 61, 97,
and 98.
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48 WD 2007/ 075567 PCT/ US2006/ 048241 Schene 5d

illustrates the use of sulfoxylation to introduce an
woeubdm®yde7group to Rt where R is a nitrogen PCT/US2006/048241

contai ning heteroaryl (for exanple pyrazole) and RF

is a sulfonyl or sulfonamde, and R5, R6, R7, R8, and

A are as defined in Formula |I. This chem stry

utilizes a sulfoxyl group appropriately substituted

with a leaving group, 5 preferably a halogen, in a

solvent like DCMwi th a scavenger base |ike DI EA

resulting-in the sulfoxylation of RI. Schene 5e 1 @

Exa PR N QN R R K2EB,BrRa, EtOHB-—""R—R6
-4 NR5 R7 INR7 ~-4\ ° $Striuctur@s -N  R8 wherein Ql,
& —aht—B—are—t+ndependentty—EHor—N-—16—-Sehere—5¢-

illustrates the subst}\{tution of R with Ra where R |is
a nitfogen containi flg yheteroaryl (for exanple
pyrazple), Ra is al ami noal kyl, or C(i-4)al kyl - Rb,
amd RE, R6, R7, RS, JA are as defined in Formul 3

e chem stry util zeg an al kyl group
appropriately substit gaw ng group,
prefefrably a hal ogen, | ke ethanol and a

al kylation of RI. 1 EPRESENTATI VE COVPOUNDS
Repregent ati ve conpdlihgs of the present invention
synt hesi zed by the Zaf or ement i oned net hods are
peesent ed bel ow. Exanp\gﬁ of the synthesis of speciffic
conpognds are presentgd %pereafter. Preferred

inds are nunbers , 39, 47, 51, §4,
55, 5f, 59, 60, 61, 65, Q6N 72! , 77, 86, 87,
Q7__9B_ 99 100, N
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100b, 101, 102, 103 and 104; nore preferred conpounds

are nunbers 39, 47, 55, 60, 61, 65, 72, 73, 74, 77,
wOBpo7anssed8. More preferred conpounds are nunmbecs/us0006/048241

61, 97, 25 and 98. 49 WD 2007/ 075567

PCT/ US2006/ 048241 Exanple Structure NN 14-NIMN H
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\~~NNANN 68 W 2007/ 075567 PCT/ US2006/ 048241

wexarpl7es7of i ndi vi dual corrpound synt heses arePsmnwm06/04sz41

bel ow. Example 1 5 6-[6-(I-Methyl-]I1 pyrazol -
yl)-[1,2,4]triazol of 4, 3-b] pyri dazi n-3

ylmethyl]-quinoli ne NNI / N N NNN 10 Exanple

|: step a 3-Chloro-6-(I-nethyl-]Hpyrazol -4 yd)

pyridazine N N~ NN C 15 A flask was charged with

3. 6-di chI oropyridzine (Aldrich, 297 ng, 2.0 mmol),

1- Met 4(4455tetramethy| [1, 3, 2] di oxabor ol'an- 2-
yI)-lFI—pyrazoIe (499 2.4 nmol), 2 MNa2CO3 (4 ml)
and dijoxane (4 FIEB\I on was bubbl ngh t he
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reaction for 60 seconds followed by the addition of
Tetraki s(tri phenyl phosphi ne) pal I adi urrm (0) (231 ng,
wO.2807Ted6y. The reacti on was 20 heated to 80 CPCT/US2006/048241
overni ght foll owed by aqueous work up using Et QAc and
brine. The organic |ayer was dried (MgSO4) and
concentrated in vacuo foll owed by col um
chromat ography purification (20 % Ethyl Acetate in
Hexanes) resulting in the title conpound as a white
solid (183 ng. 47 % . 'H NVR (CD3OD): 8 8.23 (1H. :

8.08 |[(1 H s), 7.84 (1 H br s), 7.34 (1 H br s),
4.00 ¢3H, s). 25,69 WD 2007/ 075567 PCT/ US2006/ 048241
Exanplle 1: step : zol -

y+ -}, 2, 4] trirazq
y thyl ] -quinoli .
Qui nolti n-6-yl -acetic &gl wdrazi de (188 ng, 0.93
nmol ) {and
3-Chl ¢ro-6-(1-nmet hyl -1 H pyrazol -4-y:1)-pyridazine (202

ng, 0[93 nmol, Exanple 1. step a) were dissolved in
butangl (120 nL). The reaction m xture was heated to
120 10 C overnighN~fitted with wa oql ed refl uxipng
condenser and ar [ y

c¥hcentrated in
(5-65% CH3CN over 40 m

Hing inthe title

conmpouynd as a tan solid (201.6 , 65 9%9. "HNW
(CD3a) : 8908904(2H n, 8.30-8.29 (2H, m,
8. 21-¢.06 (4H, . 7.99-7.95 (IH q, J = 5.3, 3.0

Hz), 1. 6f8- 7 65 1H d, J =9.8), 4.85 (2H, s), 3.89

(3H, 15 s), ESI - M5 ( A7)\ {ch. For
.3 (MFRN anpl e 2
4}1 Rfo o[ X b] pyri dazi p-

C19H15NT7: 341 37
3 yl ngt hyl | H Nl /
yl mét hyl ] - qui nol i ne §£//L\N

694 6- (] H- Pyrazol -

=)

S
4 N.
S \_N

98 N

99 N
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I / -N NI N -NIDn.., 20 The title conpound was

prepared as described in Exanple 1. '"H NVR (CD3CD): 8
wo.208+@5%5% (2H, m, 8.30 (1H, s), 8.26 (1H, n) PCT/US2006/048241

8.21-8.19 (2H, m, 8.15-8.12 (2H, M, 7.99-7.90 (IH,

nm, 7.75-7.65 (1H, nm, 4.86 (2H, s). ESI-M5 (nf z):

Calcd. For C 18H 13N7: 327.12; found: 328.2 (MtH). 25

70 WD 2007/ 075567 PCT/ US2006/ 048241 Exanple 3

4-[6-(1H Pyrazol -

yl)-[1,2,4]triazolo[4, 3-b] pyridazin-3 ylnmethyl]-phenol

H N NN XOOH 5 The title conpound was prepared as
descrijbed in ExarrpleHl "HNMR (CD30OD): S 9.33 (1H,
s), 8.67(1H s), 8. 8835(1!;_!, d J =9.6 H), 8.2p

(%ﬁ, ), 7.79-7.76nE d, 7.28-7.26
(,c,J:86Hz\ NO- 73 = 8.5 Hz),
4.45 ({12H, s), 3.24- N[N S N°3). ESI-MS
(mz): Calcd. For C15H1 ] .11; found: 293.2

MtH) .| 10 Exanple 4 4-(6- Pyrldln 3

1,[2,4Jtriazol o[ 4, 3-bJpyridazin-3 ylnethyl) pheno
N NIINOH ,N

F
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z N N N
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10

15

20

25

15 The title conmpound was prepared as described in

Exanmple 1. "H-NWR (CD3OD): S 9.41 (1 H, s), 8.93-8.91
wO2bh7/0d556d = 9.34 Hz), 8.42-8.40 (1 H d, J = 9C®/USZ)06/048241

8.07-8.04 (1 H d, J =9.6 H), 801-7.98 (1 H t, J =

7.57 Hz), 7.27-7.25 (2H, d, J = 8.8 Hz), 6.75-6.73

(2H, d, J = 8.5 Hz), 4.59 (2H, s). ESI-M5 (nf z):

Cal cd. For C 17H 13N50: 303.11; found: 304.2 (MtH).

20 Exanmple 5

4-[6-(2H Pyrazol -3-yl)-[1,2,4]triazol o[ 4, 3-b] pyri dazin
ExamipldsE idividuph@nglound $yMBes2d ik hoshbakelow. :

PCT/ US2006/ 048241 N HN ~-N N N1 j NOH The title

conmpound was prepared as described in Exanple 1.

1H NVR (CD30D/CDC13): S 8.56-8.53 (1H, d,.,f = 2.2

FE) 8.32-8.29 (1H, d, J_=10.1 Hz), 5 8.17-8.19 (1 H

d, = 10.1 Hz), 7.87 (1% ¥£H¥¥$l7 26-7.24 (2H, d, J

5? E{ Fjﬁ%lhylGH; 2§ﬁz(zzg4-yf)2ﬁ;2 %}mdzoio[& Rp )ig')'tdaﬁnﬁi _‘gﬁnéﬁyl]-qumolz

C15H12N60: 292.11; found: 2962(I\/H-H) Exanple610

6- (6-Pyridin-4

-[1,2,4]triazol o 4, 3-bJpyridazi n-3yl nethyl)-quinolin
e NN ~v NN N The/title conpound was prepared as

descri bed in Exanpln~ "HNWR (CD3OD): S 9.20-9.18

(1 H d J=523H%#9.15-9..13 (1 H d, J = 8.3 Hz),
9.00-8.99 (2H, d, J = 6.5 Hz), 8.58-8.56 (2H, d, J
= 6.5 Hz), 8.52-8.49 (T d,J:9.8Hz), 8.42 (1H,

s), 8.32-8.26 (2H, d\ —, ), 8.16-8.14 (1
H,dJ:89Hz)809,§LG it

Example 1: step a
3-Chloro-6-(1-methyl-1H-pyrazol-4-y!)-pyridazine

=
N_, =

N™ ~CI

A flask was charged with 3,6-dichloropyridzine (Aldrich, 297 mg, 2.0 mmol),
1-Methyl-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-1H-pyrazole (499 mg, 2.4
mmol), 2 M Na,CO3 (4 mL) and dioxane (4 mL). Argon was bubbled through the
reaction for 60 seconds followed by the addition of
Tetrakis(triphenylphosphine)palladium (0) (231 mg, 0.2 mmol). The reaction was
heated to 80 °C overnight followed by aqueous work up using EtOAc and brine. The
organic layer was dried (MgS0O,) and concentrated in vacuo followed by column
chromatography purification (20 % Ethyl Acetate in Hexanes) resulting in the title
compound as a white solid (183 mg, 47 %). "H-NMR (CD,OD): 6 8.23 (1H, s), 8.08
(1H, s), 7.84 (1H, br s), 7.34 (1H, br s), 4.00 (3H, s).
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5.07 (211, br s). ESI-M5 (mz): Calcd. For C20H14NG6:
338.37; found: 339.3 (MtH). Exanple 7 20
w8-20@/035467 hydr o- benzof uran-5 yl net hyl ) -6 pyri dPOTAIS2006/048241
yl-[1,2,4]triazolo[4,3-b]pyridazi ne NNN 72 WO
2007/ 075567 PCT/ US2006/ 048241 The title conpound was
prepared as described in Exanple 1. '"H NVR (CD3CD): 8
8.91-8.88 (2H, d, J = 6.5 Hz), 8.48-8.47 (2H, d, J =
6.8 Hz), 8.34-8.31 (1H, d, J = 9.6 Hz), 8.00-7.89
(1H, d, J= 9.8 Hz), 7.15 (1H s), 7.07-7.04 (1H, d, J=
E.x&niplb'li)stepﬁ 55-6.53 (1H, d, = 8.3 Hz), 4.49 (2H, s9),

o P o5 02t iyl

nefound: 330.2 (MHH). Exanple 8
3-(2, 3- D hydr o- benzof ur an- 5yl net hyl ) - 6- (6- nor phol i n- 4-
yl pyridin-3 yl)-[1,2,4]tri 10 azol o[ 4, 3-bJpyri dazi ne
C/ON N _=NN NO The title conpound was prepar ed
described in Exanple 1. 'H NVR (CD3QD): 8
18/2851(1H d, J 2.5 Hz), 8.26-8.23 (1 H, dd, J
\2.2, 9.3 Hz), 806-.03(1 H d, J 15 = 9.8 Hz),
/ 9.8 Hz), 7.05-7.01 (2H, m,
9.3 Hz), 6.45-6.42 (1H, d, J =
. s), 4.28-4.24 (2H, t, J = 8.5 Hz),
5 3. 6486, 32 , 3.52-3.50 (4H, m, 2.93-2.89 (2H,
t, J =8.8 Hz) ESI-M5 (nmfz): Calcd. For C23H22N602: .
414. 18; found:. 415.3 (MH).
Quinolin-6-yl-acetic acid hydrazide (188 mg, 0.93 mmol) and

I 1 ool

3-Chloro-6-(1-methyl-1H-pyrazol-4-y!)-pyridazine (202 mg, 0.93 mmol, Example 1:
step a) were dissolved in butanol (120 mL). The reaction mixture was heated to 120
10  °C overnight fitted with water cooled refluxing condenser and argon line. The
reaction was concentrated in vacuo followed by HPLC purification (5-65% CH3;CN
over 40 min) resulting in the title compound as a tan solid (201.6 mg, 65 %).
'H-NMR (CD;OD): § 9.08-9.04 (2H, m), 8.30-8.29 (ZH, m), 8.21-8.06 (4H, m),
7.99-7.95 (1H, q, J = 5.3, 3.0 Hz), 7.68-7.65 (1H, d, J = 9.8), 4.85 (2H, s), 3.89 (3H,
15  s),4.96 (2H, s). ESI-MS (m/z): Calcd. For C;oH,sN7: 341.37; found: 342.3 (M+H).

6-[6-(1 H-Pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-quinoline
H
N’N
|/
=N
\ N N
NN
= o
N: N

20
The title compound was prepared as described in Example 1. 'H-NMR (CDsOD): 8
9.08-9.05 (2H, m), 8.30 (1H, s), 8.26 (1H, m), 8.21-8.19 (2H, m), 8.15-8.12 (2ZH, m),
7.99-7.90 (1H, m), 7.75-7.65 (1H, m), 4.86 (2H, s). ESI-MS (m/z): Calcd. For
CigH|sN7: 327.12; found: 328.2 M+H).
25
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10

15

20

20 Exanple 9 6-[6-(1-Propyl-JH pyrazol -
yl)-[1,2,4,]triazol o[ 4, 3-b] pyridazin-3

wolaetdiydef- quinolin e NNT / N N N --N N pC3/USEd06/048241
2007/ 075567 PCT/ US2006/ 048241 The title conpound was
prepared as described in Exanple 1. 'H NVWVR (CD3OD): S
9.18-9.16 (1 H dd, J =1.5, 5.5 Hz), 9.1.4-9.12 (1 H,
d J=7.5Hz), 846 (1 H s), 839 (1H s),
8.30-8.19 (4H, m, 8.07-8.04 (1H, q, J= 3.0, 5.3 Hz),
7.78-7.76 (1H, d, J=5 9.6 Hz), 4.96 (2H, s),
424420(2H t, J = 6.Bxdimple3. 99-1.90 (2H, :

o P Lol sk B e J'i phériol
Mor pholin-4 yl-[5-(3-#dui nolin-6
ylncethyl -[1, 2, 4] triya2ol of 4, 3- b] pyri dazin-6-yl) pyrid

10 in-3-yl]-methanone//0 .~\ NO N NNL-N NN The
title conpound was prepared as described in Exanple 1.
1H-NVR (CD3OD): 8 9.22MN.20 (1 H d, J = 2.2 Hz),
8.72-8.70 (2H, m, 8.M1-B: t, J =2.2 Hz), 15
8.28-8.23 (2H, m, 7.91\7]gg\fﬁitﬁ¢n, 7.77- 7 74 (1H
dd, J = 2.0, 8.8 Hz), 7.24-7.4T7(T®H q, J 2),

4.55 (2H, s), 3.73 (4H, br s), 3.51 (2H, br s) 3.38
(2H, br s). ESI-Ms
The title compound was prepared as described in Example 1. 'H-NMR (CD3OD)

09.33 (1H, s), 8.67 (1H, s), 8.38-8.35 (1H, d, J = 9.6 Hz), 8.26 (1H, s), 7.79—7.76 (1H,
d, J=9.6 Hz), 7.28-7.26 (1H, d, J = 8.6 Hz), 6.75-6.73 (1H, d, J = 8.5 Hz), 4.45 (2H,
s), 3.24-3.22 (2H, d, J = 5.3). ESI-MS (m/z): Calcd. For C;sH,2NgO: 292.11; found:
293.2 (M+H).

Example 4
4-(6-Pyridin-3-yl-[ 1,2 4[triazolo[4,3-b]pyridazin-3-ylmethyl)-phenol

The title compound was prepared as described in Example 1. 'H-NMR (CDsOD):
39.41 (1H, s), 8.93-8.91 (2H, d, J =9.34 Hz), 8.42-8.40 (1H, d, J = 9.6 Hz),
8.07-8.04 (1H, d, J =9.6 Hz), 8.01-7.98 (1H, t, J = 7.57 Hz), 7.27-7.25 (2H, d, J = 8.8
Hz), 6.75-6.73 (2H, d, J = 8.5 Hz), 4.59 (2H, s). ESI-MS (m/z): Calcd. For
C7H,3Ns0: 303.11; found: 304.2 (M+H).

Example 5
4-[6-(2H-Pyrazol-3-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-phenol
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(mz): Calcd. For C25H21N702: 451.18; found: 452.4
(MH). Exanple 1.1 20 6-(6-Pyridin-3
wol2eq710782564] t ri azol rn[ 4, 3-b] pyri dazi n-3 PCT/US2006/048241
ylmethyl)-quinoline N- ~ N N N\N Exanple 11: step
a 25 3-Chloro-6 pyridin-3 yl pyridazine 74 WD
2007/ 075567 PCT/ US2006/ 048241 N CI  The title
corrpound was prepared as described in Exanple 1. step

a. 'HNWR (CDC13): 6 9.21 (1 H, dd, J = 1.0, 2.5 Hz),
8.77(1 H, dd, J = 1.8, 4.8 Hz), 8.46 (1 H, ddd, J =
1.8, 2.5, 8.1 5 Hz) N7\89 (1H, d, J= 8.8 Hz), 7.64
(1H, d, J = 8.8 HZHNAH, ddd, J = 1.0, 4.8, 8.1 Hz).
ESI-NMS (nfz): Calcd. L, COHBCLNG: 191, 0/192.0 found:

192. 2/ 194. 4 ( M+rH Mt
6-(6-Pyridin-3 yl-[

Exanpl e 11: step b
az , 3-bJpyridazin-3
yl met hyl ) - qui nol i ne N ‘,i\() %t‘itl e conpound was
prepared as described in Exanple 1: . "H- NWR
(CD3(D) 6 9.81 (1H, mM, 9.50 (1H m, 927(1H m,
1H, dd, J = 1.5 5 3 Hz), 9.16 (1 8. 86
Theme %mpyung §2g prgppredeas flpserigd la%xm5€9f' 6 HYMRg 58
(cb}UD/é(ifbcb% 8. 5?%3 ?H B,40, ng 8‘)32—822}_'9?’@13 (d1l7"-— 0.4 )1 H2),
8.17n$.29 (lﬁad,GbF 10.3rHQ2 DT € Né, m), 752@3941(2H duﬁd-"S 33&)5 75-6.72

R STRIDBRTEE Q) 440 20 ) SEST MR ey Gaied. For
C:;HﬁNB@yIZQ@ 1};Xodid: 1293 20(MFH).3- b] pyri dazine N NN N Ul
Y'Nd 20

- N
+

Example 6
6-(6-Pyridin-4-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline

The title compound was prepared as described in Example 1. '"H-NMR (CD;OD):
09.20-9.18 (1H, d, J = 5.3 Hz), 9.15-9.13 (IH, d, J = 8.3 Hz), 9.00-8.99 (2H, d, J =
6.5 Hz), 8.58-8.56 (2H, d, J = 6.5 Hz), 8.52-8.49 (1H, d, J = 9.8 Hz), 8.42 (l1H, s),
8.32-8.26 (2H, d, J = 8.8, 10.3 Hz), 8.16-8.14 (1H, d, J = 8.9 Hz), 8.09-8.06 (1H, m),
5.07 (2H, br s). ESI-MS (m/z): Calcd. For Co0H,4N6: 338.37; found: 339.3 (M+H).

Example 7
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-pyridin-4-yl-[1,2 4 Jtriazolo[4,3-b]pyridazi

ne
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Exanple 12: step a 2-[1,2,4]T.iazolo[1,5-a]pyridin-6
yl-nialonic acid diethyl ester 75 WO 2007/ 075567
wOCHHAISBO6/ 048241 OP N NN O CeEt Diethyl netonst@e048241
(400 gL) was added to a m xture of
6-io0do-[1,2,4]triazolo[1,5-a]pyridine (245 ng, 1
mmol ), copper iodide (19 ng, 0.1 mmol), bi phenyl -2-ol
(34 mg, 0.2 mmol), and Cs2CB in THE (5 nL). The
het er eogeneous sol ution was stirred for 16 h at 70 C
After 5 cooling, the mxture was partitioned between
The titlsrcofmpommd ¥@s prepaaddisalgsduiiedin Exompls 1. 'HINMB: (2RuQD):

r h i 5

54,8y Sagham TSl R L fd R B SR 0./ -

9.6HE), 0U-7.80 (IH, O/ £ b3 199, aliSQIH] 9), 7 OmeTloby1 1] L £ BasHz),
chr omat ogr a hg purification yielded the product (170

6-3vp0->6 4 Kt ACERE Y 8942} 8 8:38-4-B¢ (ik & Eoct 3 H)S.84-300

QE1d%Y =85 HD. @SI(MS"dm/?. ,Cdled Fok £,5H,s840: 92571 9: Bund 3B0.2
Hz), 7.69 (1 H dd, 10 J = 1.8, 9.3 Hz), 4.76 (1 H,

( 1).4.27 (4H, m, 1.30 (6H t, J = 7.3 Hz). ESI-MB
(mz): Calcd. for CL3H15N304: 277.1; found: 278.2
(]VI+H). Exanmple 12: step b
[1,2,4] Triazol o[ 1, 5- a] pyExampl&8y| - acetic acid

DL ot R e BB 012,01
di et hyl ester as prepare,3-bjpybdagipke 12: step a (170
mg, 0.6 mmol) in QG_oxane (4 nL) and MeCH (6 nL) was

added 2N NaCH (12 , 2.4 mmol ). The reaction was
stirred for 4 h a , then the solution was 20
adjusted to pH2 wit . BN HCl. The sol ution was
stirred for 1 h (deasérb xylation occurs) and the
vol atil es were renov n vacaco. The residue was

di ssolved in dry MeOH (}&NLl), c on an ice bath,
and thionyl chloride ( O_gt,\ 6. Ig) was added
dropw se. The \N,

The title compound was prepared as described in Example 1. '"H-NMR (CD;0D): &
8.52-8.51 (1H, d, J = 2.5 Hz), 8.26-8.23 (1H, dd, J = 2.2, 9.3 Hz), 8.06-8.03 (1H, d, J
= 9.8 Hz), 7.74-7.72 (1H, d, J = 9.8 Hz), 7.05-7.01 (2H, m), 6.94-6.92 (1H, d, J=9.3
Hz), 6.45-6.42 (1H, d, J = 8.0 Hz), 4.33 (2H, s), 4.28-4.24 (2H, 1, J = 8.5 Hz),
3.64-6.32 (4H, m), 3.52-3.50 (4H, m), 2.93-2.89 (2H, t, J = 8.8 Hz). ESI-MS (m/z):
Calcd. For C33H»aNgO3: 414.18; found: 415.3 (M+H).

Example 9
6-[6-(1-Propyl-1H-pyrazol-4-yl)-[1,2,4 Jtriazolo[4,3-bpyridazin-3-ylmethyl]-quinolin

A/
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solution was stirred for 4 h at rt, filtered, and the
vol atil e conponents were renoved in vacuo. 'H NWR
wOGhBWR$wDC 3): S 9.23 (1H, s), 9.15 (1H, s), @c2astdblo4s241

d, J=8.6 Hz), 8.15 (1H, d, 25 J= 8.6 Hz), 4.02 (2H

s), 3.77 (3H, s). The residue was dissolved in EtOH

(10 nL) and hydrazine (50 pL) was added. The sol ution
was heated at 70 C for 14 h and the volatiles renoved

in vacuo. The residue was thrice re-dissolved in EtOH

and concentrated in vacuo to renove excess hydrazine.

The material was used w thout further purification.

The 'El'tl@“}@m ?ﬁmﬁég gyp Se%ga%% g’c?ﬂfﬁﬁ?&%%%??ﬁ ﬁﬁ?ﬁ%ﬁ’%@ 3
9. 1(8191,16 ﬁ],H,Jdd g.=ol. slz; 5 Hfz)sﬁlq,mz (188 4, J =7.3 He), 846 (Hd)s), 8.39
(ug-ségs 515-.'@" 193(’4}@%“%7@’0%?1 3K 3 R AL 187 56 T S, T =
9.6yHz )3 4[96,(2H4 k), Ai2az D0 (AH 5t #)=0/8 ETH)NE. 69—)1[9(E(dﬂl|m)L b. 9244493 (3H,

. %Zaﬁjﬂﬂ ggsidﬁéééﬁ d\?‘\é@“ﬁﬂ%ﬁg}zlﬁa Nﬁ'é %éo ks |fB‘é‘Efl |3HO3 (M+H).

Exanple 1: step b. "HNWR (CD30OD): S 10 9.48 (1 H, s),
9.09 (1 H s), 896 (1 H ddd, J = 1.5, 2.0, 8.1 Hz),
8.94 (IH, d, J =5.0 Hz)Example101 {4 s) 8.46 (IH d,
M, ﬁoﬁn-@ 3 - 2 - -DVFi
olrp }1!2[)5 ( E{Z&ﬁoﬁﬁ 6?lmgthgiﬂ [F2 915&%%{4 §. Igﬁ_ﬂﬁ%agzﬂl( 6{2,1) pyrid
s). ESI-r/IS(n12) -%all-meqha@mzl\ls 328.1; found:
329.3 (MtH). 15 Exaqple,l3\6 (6-Pyridin-3
-[1,2,4]triazol of 4, pyro dazi n- 3
yl net hyl ) - benzot hi -2y4nine N N'INN S\ /NHZ 1IN
N The title conmpdyndywas prepared as described in
Example 1 from 20 am no- benzot hi azol - 6-yl)-acetic
acid hydrazide (0.65 .ﬁ and ==

The title compound was prepared as described in Example 1. lH—NMR (CD;OD): &
9.22-9.20 (1H, d, J = 2.2 Hz), 8.72-8.70 (2H, m), 8.41-8.40 (1H, t, J = 2.2 Hz),
8.28-8.23 (2H, m), 7.91-7.89 (2H, m), 7.77-7.74 (1H, dd, J = 2.0, 8.8 Hz), 7.44-7.41
(1H, q, J =4.2), 4.55 (2H, s), 3.73 (4H, br s), 3.51 (2H, br s), 3.38 (2H, brs). ESI-MS
(m/z): Calcd. For CasH21N7O,: 451.18; found: 452.4 (M+H).

Example 11
6-(6-Pyridin-3-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline

N p
e
g No N
N
N \N'

Example 11: step a
3-Chloro-6-pyridin-3-yl-pyridazine

74



3-chl oro-6-pyridin-3-yl-pyridazine (0.34 mmol) to
afford a yellow solid. "HNWR (DM5O-d6) 6 9.30 (1 H,
w0, 20e7/755676 Hz), 8.78 (1 H, dd, J = 4.8 Hz, 1. BciHa)S2006/048241
8.50 (IH m, 8.49 (IH d, J=9.5 Hz), 8.01 (IH, d,
J=9.6 Hz), 7.69 (1H, s), 7.64 (1H, ddd, J = 8.1 Hz,
4.8 Hz, 1.0 Hz), 7.42 (2H, s), 7.26 (2H, s), 4.61 (2H,
s). ESI-M5s (nfz): 25 Calcd for ¢ 8H1L3N7S: 359.1; found
360.3 (M+tH). Exanple 14 77 WD 2007/ 075567
RCT/ US2006/ 048241 3-(2-Chloro pyridin-4
y thyl)-6-pyridin-3
| N2, 4Jtriazol o[ 4, 3-bJpyridazine N \NNN/ NC N
I éN14: step a 5 2-(2-Chloro-pyridin-4-yl)-mal onic
aci Fethyl ester lol OO C N O The title conpound
was prepared as a colorless oil from
2-chl oro-4-iodopyridine (4.18 mmol) by the nethod of
nd_Buchwal .Lett  2002,4, 269), 'H 10
i B B30 AR w BRI o g in pydipple & s ) g () 5
9.20 (1, ddl,J 3 1:0, 23 M), 8T7¢1HZda, JT R4, 4.3 I%if %lil@ i&lﬂ, c‘rdcﬁ,ihz 18,25,8.1
, S),

, 4,23 (4H, 3, :
HZ??&?‘; ﬂ%’%éﬁl&%ﬁzﬁé‘} (fiEed et 3 B0z 0. MO0 1-22,7&8,1%-1 Hz).

EST-MB(nZ¥:2 ChlciMOIAICHEE 8P 191 9250 RRink:. 152, | R4 8™
pyridin-4 yl)- acetgi C g\ggiad O NI Hg) Zlik%l /?Z?g‘%h(gi +2+H).
product of the preceding step (2.43 mml) was

Ex&@npkol N@fkpign met hanol (20 ni),
6—(6-Pyridin-3-yl-[1,2,4]triazolo[4,3-b']pyridazin-3-ylmethyl)-quinoline

N I K
N
= "N
N
N \N'

The title compound was prepared as described in Example 1: stepb. '"H-NMR (CDs;0D): o
9.81 (1H, m), 9.50 (1H, m), 9.27 (1H, m), 9.25 (1H, dd, J= 1.5, 5.3 Hz), 9.16 (1H, m), 8.86
(1H, d, J=9.9 Hz), 8.71 (1H, d, J = 9.6 Hz), 8.58 (1H, m), 8.42 (1H, m), 8.40 (1H, m), 8.36
(1H, m), 8.14 (1H, dd, J = 5.3, 8.3 Hz), 5.22 (2H, s). ESI-MS (m/z): Calcd. for CaoH;6Ng:
338.1; found: 339.3 (M+H).

Example 12
6-Fyridin-3-yl-3-[1,2,4]triazolo[1,5-a]pyridin-6-ylmethyl-[ 1,2,4]triazolo[4,3-bpyridazine

Example 12: step a
2-[1,2,4]Triazolo[1,5-a]pyridin-6-yl-malonic acid diethyl ester

75
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treated with 2N aqueous NaOH (4.0 nL), and stirred at

anbi ent tenperature for 5 h. The reaction was treated
woi0dr/@286aqueous HC (4.0 nl), concentrated toprdTyuse®s/ 048241

in 20 vacuo, dissolved in nmethanol, and filtered.

Concentration of the filtrate in vacuo gave the title

conpound as a hygroscopic yellow solid. IH NW

(DMSO-d6) b 8.32 (1H, d, J =5.1 Hz), 7.43 (1 H, s),

7.32 (1 H dd, J =5.1 Hz, 1.5 Hz), 3.64 (2H, s).
mz): Calcd for C7THBNO2C : 171.0; found 172.1
anple 14: step c (2-Chloro
| )-acetic acid hydrazide 78 WD 2007/ 075567
06/048241 NH2 C NH N O The title conmpound
sprepared as a light yellow solid fromthe product

of the preceding step (2.43 mmol) by the nethod of
Digthglnpplenatg (489 pb) tyas aMdﬂWRa(MﬁﬂlrS OE/HledGDCISV]fﬂBEﬁBII G—a]pyndme

o 8 Py o g 3 p b, b 2 B 2
Cs{;G(();’ZmC]’HB (D opiyr I”Rllierheébr@ﬁgéﬁédud sbhﬁldawvascbnmrea for 16 h at 70 °C. After
Co "é\l X]tilrlazsol %\,‘giﬂ E)é NNNNC
HefFRiXEy VS B ; P40 R AARLNFHCI (20 L)
ThEbﬁgiiﬁioelajler&BasaVMh& “ﬂﬂﬂﬂﬂgcrsczl 4 U5 ofihORLHCO, d(zo mL), and brine (20
Chlor g%éldln4yléacet|c aC|dhdraZ| 61

‘g" YR NG R06- (oraeatatan of ﬂ)ﬁ;ﬁpmﬂ@mfﬁ@owﬂ BB SiO; flash

chrﬁﬂ‘ﬁtc)grapﬂg Mcﬁmﬂ&@%@br&iu& (]17?0115% @l%) a%’a chl '_i)rl% gaass

L Hz 1H, dd,"J =
H- NMRe(q%m & 837 qan),os 571 (H{,ss)57 mxmsdcza = mq 9ddd), 7.69 (1H, dd,

73855 oy rd b By iy B fob. by S, o b catea

forglsHEE'hONSWnﬂ fyundC2V8.a (VerH). CL6HI , N6C1: 322.1; found
323. 3(Mr11). 20 Exanple 15

Example 12: step b
[1,2,4]Triazolo[1,5-a]pyridin-6-yl-acetic acid hydrazide
N

7N
o _

NH
HoN

To a solution of 2-[1,2,4]Triazolo[ 1,5-a]pyridin-6-yl-malonic acid diethyl ester as prepared in
Example 12: step a (170 mg, 0.6 mmol) in Dioxane (4 mL) and MeOH (6 mL) was added 2N
NaOH (1.2 mL, 2.4 mmol). The reaction was stirred for 4 h at rt, then the solution was
adjusted to pH~2 with 0.5N HCl. The solution was stirred for 1 h (decarboxylation occurs)
and the volatiles were removed in vacuo. The residue was dissolved in dry MeOH (15 mL),
cooled on an ice bath, and thiony! chloride (500 UL, 6.8 mmol) was added dropwise. The
solution was stirred for 4 h at rt, filtered, and the volatile components were removed in vacuo.
'H-NMR (CD;OD/CDCl): 8 9.23 (1H, s), 9.15 (1H, s), 8.26 (1H, d, J = 8.6 Hz), 8.15 (1H, d,
J = 8.6 Hz), 4.02 (2H, s), 3.77 (3H, 5). The residue was dissolved in EtOH (10 mL) and
hydrazine (50 pL) was added. The solution was heated at 70 °C for 14 h and the volatiles
removed in vacuo. The residue was thrice re-dissolved in EtOH and concentrated in vacuo to

remove excess hydrazine. The material was used without further purification. 'H-NMR
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6-[ 6- (I - Met hanesul fonyl -1 H pyrazol -
yl)-[1,2,4]triazol o[ 4, 3-bl pyri dazin-3 yl net hy

wOlpemuasssol ine O ~S ONNN N NNN 79 WO PCT/US2006/048241
2007/ 075567 PCT/ US2006/ 048241 To a sol ution of
6-[6- (1H Pyrazol -4-yl)-[

,2,4]triazol oi 4, 3-b] pyri dazi n- 3-yl nmet hyl ] - qui nol i ne

as prepared in Exanple 3 (10 ng, 0.03 mml) and D EA
(9L, 005 nmmol) in DCM (2 nL) was added net hane

0 mol ). The reacti on was
03@#% ﬁgd5§h34 @hggé%ﬁg?ﬂtmh%ffﬂé . sh TvEs(1Eb de dm $- aﬂ?d 7.56 (1H,
aa} P ABC Y 9], BAsRdL y HPLC (5-65 %
CH3CNI ove‘?j 35\5ﬁ1dn yr’égéf?.fbkgﬁzpnﬁ&ﬁz title conpound
(3.1 ng, 31 %9 as a white solid. "H NWVR (CD30D): 8
(2H, 9, J =5.3, 7.0 Hz), 8.89 (1H, s),
Exgmg@%igﬁp , 8.29-8.10 (4H, m, 7.96-7.92 (1H, q, J=
6-Pyrigin-3-y83-[1 2Z4ﬂ5a7771¢7[3,1-&]plyk1dﬂ;-61}rlmeﬂly8[ m,y]h‘ﬂ!z%[{l:b]pynda
zm%) 3.42 (3H s). ESI-M5 (nz): Calcd. For
19H15N702S: 405. 10; found: 406.1 (MtH). Exarrpl e 16
6-[6-[]-(2-Met hoMy-et hyl)-1H pyrt zol -
N ] [I 2, 4] t yiraxol o[ 4, 3- b] pyridazin-3 vyl
ﬁy|j gu\nofine NOTh NN N iN 15 NNN To a
I O & 6-|6-(1H Pyrazol -4-yl) -]
@zol o[ 4, 3-b] pyri dazi n- 3-yl met hyl | - qui nol i ne
as prepared in Example 3 (19 ng, 0.06 mml) and K2C03
(12 ng, 0.09 Mol ) in EtOH

The title compound was prepared as described in Example 1: step b. 'H-NMR (CD;0D): &
9.48 (1H, 5), 9.09 (1H, s), 8.96 (1H, ddd, J = 1.5, 2.0, 8.1 Hz), 8.94 (1H, d, J = 5.0 Hz), 8.57
(1H, s), 8.46 (1H, d, J = 9.6 Hz), 8.06 (1H, d, J = 9.6 Hz), 8.03 (1H, m, J = 5.3, 8.1 Hz), 7.85
(1H, d, J=9.4 Hz), 4.89 (2H, s). ESI-MS (m/z): Calcd. for C;7H;,Ng: 328.1; found: 329.3
(M+H).

Example 13
6-(6-Pyridin-3-yl-[1,2,4]triazolo[4, 3-b'lpyridazin-3-ylmethyl)-benzothiazol-z-ylamine

Saadacs

The title compound was prepared as described in Example 1 from
(2-amino-benzothiazol-6-yl)-acetic acid hydrazide (0.65 mmol) and
3-chloro-6-pyridin-3-yl-pyridazine (0.34 mmol) to afford a yellow solid. 'H NMR
(DMSO-ds) 8 9.30 (1H, d, J = 1.6 Hz), 8.78 (1H, dd, J = 4.8 Hz, 1.7 Hz), 8.50 (1H,
m), 8.49 (1H, d, /= 9.5 Hz), 8.01 (1H, d, J = 9.6 Hz), 7.69 (1H, s), 7.64 (1H, ddd, J =
8.1 Hz, 4.8 Hz, 1.0 Hz), 7.42 (2H, 5), 7.26 (2H, 5), 4.61 (2H, s). ESI-MS (m/z):
Calcd for CgH;3N4S: 359.1; found 360.3 (M+H).

Example 14
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20 (2 nmL) was added 2-bronvethyl nmethyl ether (8 L

0.09 mmol ). The reaction was stirred at rt overnight.
woheowesssti on was concentrated in vacuo fol | owedThi$2006/048241

purification by HPLC (5-65 % CH3CN over 35 mn)

resulting in the title conpound (2.8 ng, 15% as a

clear glass. "HNWR (CD3CD): S 9.05-9.03 (1H, dd, J =

3.7, 5.3 Hz), 9.02-8.99 (1 H d, J =7.8 Hz), 8.3 2

(1 H s), 827 (1 H s), 8.18-8.08 (4H n) 25

. 91 Hz), 7.

JCLHo G prdn gyt evridhd 33 bigiolord-Bopgigaine

3.70-3.76 (2H, t, J =5 N3 23 (2H br s). ESI-Ms

(mz): Calcd. For C21HIGN70’ 389 17;

(MrH). 80 WO 2007 75 P

4- (6- Thi ophen-2 yI

yl met hyl) phenol\\

a 3-Chloro-6-thio

3, 6- dichloropyridizine (149.9 ng, 1 mmol) and 2-zinc

brom de-t hi ophene (Aldrich, 10 0.5 M 1 niL, 0.5 mmol)
Exguple 168tped wit h THE (2 m.) and bubbl ed w th argon

n_m xture was added

2 (%g?’flgﬁé)‘%ﬁéﬁﬁnﬁilﬁyl osp gl)e}hd’?f’“ﬁr unm (0) (12 ng,

0. 0Iyxmmol ). The reaction was heated to 65 C

over @_ghd. The reaction was concentrated in vacuo,

adsorbéd to silica followed by colum chromat ography
N#! @ (20 % Et hyl Acetate in Hexanes) 15
inthe title conpound as a white solid.
o): S7.75-7.73 (1H, d, J = 9.0 Hz),

7 6 -7.66 (IH dd, J =1t .2, 3.7 Hz), 7.53-7.52 (1 H,

= 5.0 Hz), 7.50-7.48 (1H d, J =8.5 Hz),

Thqtl?!% cqmpegundipas prepgred as agolarless e$|fmn52(chioz9> «4-igdbpytidine

@. f@ﬁm@}'ﬁ%%th&@ %f ﬁ%nnésgy di Bi!!ggwgld((w L;D Let? 905%,%%5)
NMR (CDC13) 5 8.37 (1H, dd, J = 21 Hz, 5.2 Hz), 7.35 (1H, dd, J = 49 Hz, 1.4 Hz),
7.24 (1H, ddd, J = 55 Hz, 5.2 Hz, 1.5 Hz), 4.23 (4H, m), 3.61 (1H, s), 1.28 (6H, m).
ESI-MS (m/z): Calcd for C,H;42NO4Cl: 271.1; found 272.1 (M+H).

ha Exanpl e 17
b] pyri dazi n-3
Bnple 17: step

—~

Example 14: step b
(2-Chloro-pyridin-4-yl)-acetic acid

O N\
HO A ct
The product of the preceding step (2.43 mmol) was dissolved in methanol (20 mL),
treated with 2N aqueous NaOH (4.0 mL,), and stirred at ambient temperature for 5 h.
The reaction was treated with 2N aqueous HCI (4.0 mL), concentrated to dryness in
vacuo, dissolved in methanol, and filtered. Concentration of the filtrate in vacuo gave
the title compound as a hygroscopic yellow solid. 'H NMR (DMSO-dg) 5 8.32 (1H,
d, J=5.1 Hz), 7.43 (1H, s), 7.32 (1H, dd, J = 5.1 Hz, 1.5 Hz), 3.64 (ZH: s). ESI-MS
(m/z): Calcd for C;HsNO,Cl: 171.0; found 172.1 (M+H).

Example 14: step ¢
(2-Chloro-pyridin-4-yl)-acetic acid hydiazide
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(4- Hydr oxyphenyl ) -acetic acid hydrazide 0 N-NH2 H CH

81 WD 2007/ 075567 PCT/ US2006/ 048241 To a sol ution of
wO2ebiydssmsxy - phenyl ) -acetic acid nmethyl ester (BPCEUS2006/048241

30.08 mmol) in MOH (20, anhydrous) was added

hydrazine (3.77 nL, 120.35 mvol) and then heated to

55 C for 1 hour. A white precipitate fornmed during

heati ng. The reaction was then cooled to rt and

stirred for an additional hour to facilitate

precipitation of 5 solid. The reaction was filtered

and the SOIEa was washed with MeOH and dried

ci | NH the desired product (4.3 g, 86% as a
itel sopd. "HNW (DVSO): 8 9.20 (1 H s), 9.10 (1
H S), 7.04-7.02 (2H, d, J = 8.6 Hz), 6.67-6.65 (2H,
d, J = 8.6 Hz), 4 17-4.16 (2H, s), 4. 11 4 09 (1H, q,
ste 6- Thi ophen- 2
The, ‘“{%lmE‘PE]“Pd \%922 %asm W.yaagwogd ;ﬂ%fmr?dlgm@ﬁ&me

pr&eﬂlngNtep“(ZMMo@'b)lﬁe n?elﬁ&i ot ERAnSIe rlbahtgb BY ! H NMR (400
ro-6-thi gphene- 2 Eyrlda2|ne
Z

Mﬁﬁo%?ci%(:%l%pé 30(d, é'l:épo ahbid), 7.34 (m, lH)ng 22 (dd J 5.1 Hz,
15{ﬁzl—m)“g>@g hgq?/l) acetic acid hydrazide (120 ng, 0.58
in butanol” (5 mL) was heated to reflux

overn|ght The reaction was cooled to rt and the
Ehgg;hg§4wﬁéﬁdflltered and washed with MeOH The solid

was recrystalized fromMOHto yield the title
3-6ehlaracpysidin4dm edo’ll)l-ﬁ-pyhﬁinw@l [mwaml!ﬁ?-b]}@wdazme

8 12-8.10 (1 HB~d, J = 9.34 Hz), 7.83-7.82 (1 H, d, J

NB.7 Hz), 7[78-N.76 (1 H, d, J = 20 9.8 Hz),
| 7. k7- 1,65 (1 MAd, J =50 H), 7.34-7.32 (2H, d,
2-7.24 (1 H m, 6.77-6.75 (2H, d, J
\ﬂ'49 (2H, s). ESI-Ms (mz): Calcd. For
CLl6HL2N4OS: 308. 07; found: 309.2 (M+-H). Exanple 18

J =

The title compound was prepared as described in Example 1 as a pale orange solid
from (2-Chloro-pyridin-4-yl)-acetic acid hydrazide (0.61 mmol) and
3-chloro-6-pyridin-3-yl-pyridazine (0.33 mmol). 'H NMR (CDC1/CD3;0OD) 6 9.17
(1H, d, J=2.6 Hz), 8.79 (1H, dd, J = 4.9 Hz, 1.6 Hz), 8.32 (1H, d, J = 4.6 Hz), 8.30
(1H, d, J=9.5 Hz), 8.28 (1H, ddd, J = 8.0 Hz, 2.4 Hz, 1.6 Hz), 7.70 (1H,d, J=9.6
Hz), 7.58 (1H, m), 7.47 (14, s), 7.34 (1H, m), 4.67 (2H, s). ESI-MS (m/z): Calcd for
CisH1N6Cl: 322.1; found 323.3 (M+H).

Example 15
6-[6-( l-Methanesulfonyl-lH-pyrazol—4-yl)-[1,2,4]t7iazolo[4;3-b]pyn'dazin-3-ylmeth y

I]-quinoline

1
L
N,
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25 4-(6-Thiazol -2 yl-[1,2,4]triazol o[ 4, 3-b] pyri dazin-3
yl met hyl} phenol 82 WO 2007/ 075567 PCT/ US2006/ 048241
w8 20b7/07556% N~"'N 1 OH Exanple 18: step a PCT/US2006/048241
3-Chl oro-6-thiazol -2yl pyridazine N S 5 NON C
3, 6-dichloropyridizine (149.9 ng, 1 nrnol) and 2-zinc
brom de-thiazole (0.5 M Aldrich, 2.4 nL, 1.2 mol)
were dissolved into THE (2 nL) and bubbled with argon
for 60 seconds. To the reaction m xture was added
Tetraki s(tri phenyl phosphi ne) pal | adi um (0 57 , 0.05
Torﬁﬁﬂh?t.mrﬁ‘#e rgactiyog vvag 10 )hgat ed to 6(5 )C(()verﬁght.
G-mF(aHfsz&z&% KON, Sdioiedlaf o) 3Vislpsiiddarih-G -y rrethid ]- qainoﬁﬁ«%as
-ESI-Ms. (mz); Calcd, For C/HACIN3S: 196.98; fou
proporedoin Epgapald 3 (K0 %P@éﬁnmaaﬁpﬂ% (DHL; 45 mmol) in DCM (2

I

[e‘%g%ﬁ ?trl P g%}‘/]f Mﬁﬁgg)% la' | um 58) ]r(‘é rrg, OV.@%S

stirrad ht) rtweemightld®tle aemtuoin sas cogcentmatedrin @dcdoofollowedlys
t

el S2RBL s oGP S ob BRHER 1 B ihspragpone
(3.¢ @hg)B1 %mapﬁr%m sapdy HWRf(Iombmﬁ 8(@06%(&3 (2H, q, J 5 3 7.0

Acetate in Hexanes) resulting in the title_ conpoun
Hz), 8.4h(H 9o f“a(lﬂmmﬁﬁ{&dﬁs@%} m)g 7§63598 (53, ¢ 5&* 3JJ),
7.75- ’979(1‘ﬂ)d J=9% ﬁz)% 8(7]@! % 3112 (3H3sP EﬁIlMS7(r§/L) 7c§1l-d For
Cl%@”%lﬁﬂ@sﬂgr f%ép‘“%ﬁ h(M*éI)Thu azol 2

-[ 1, 2,4J3triazol o[ 4, 3-blpyridazin-3 yl nmethyl) phenol
/.N SN

Example 16
6-{6-[1-(2-Methoxy-ethyl)-1H-pyrazol-4-yl]-[1,2,4]triazolo[4,3-b]pyridazin-3-yl
methyl}-quinoline

N\

To a solution of
6-[6-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl}-quinoline as
prepared in Example 3 (19 mg, 0.06 mimol) and K,COs3 (12 mg, 0.09 mmol) in EtOH
(2 mL) was added 2-bromoethyl methyl ether (8 uL., 0.09 mmol). The reaction was
stirred at rt overnight. The reaction was concentrated in vacuo followed by
purification by HPLC (5-65 % CH3CN over 35 min) resulting in the title corﬁpound
(2.8 mg, 15%) as a clear glass. '"H-NMR (CD;OD): § 9.05-9.03 (1H, dd, J = 3.7, 5.3
Hz), 9.02-8.99 (1H, d, J = 7.8 Hz), 8.32 (1H, s), 8.27 (1H, s), 8.18-8.08 (4H, m),
7.95-791 (1H, q,J = 3.0, 5.5 Hz), 7.66-7.63 (1H, d, J = 9.8 Hz), 4.84 (2H, s),
4.30-4.28 (2H, t, 4.8 Hz), 3.70-3.76 (2H, t, J = 5.3 Hz), 3.23 (2H, br s). ESI-MS
(m/z): Calcd. For C1H 9N70: 385.17; found: 386.2 (M+H).
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3-Chl oro-6-th.iazol -2-yl-pyridazine (20 ng, 0.10 nmmol)
weand7/78seHy dr oxy- phenyl ) -aceti c aci d hydrazi de pC2USp®s/048241

0.12 nmmol) were conbined in butanol (5 nL), fitted

with water filled condenser and heated to 120 C

overnight. The reaction was concentrated in vacuo

foll owed by purification by HPLC (10-80% 5 CH3CN over

25 min) resulting in the title compound (11.5 ng, 37%

as a white solid. '"HN CDC13): S 8.26-8.24

(1H, d, J = 9.6 Hz), 8. 1H d, J = 9.6 Hz),

8. 09-(8-THiofRéh-291-[1,2; 2?]ﬁxa?oidﬁ,3—b7pﬁ2da}ir§3—y@l%bkhyg~ph]enil

3.0 Hz), 732730(H, : 8.6 Hz), '6.77-6.74

(2H, d, J 8.3 Hz)[7 453 (2H, s). ESI-Ms (m z):

Cal cd. For C15H11N5 309. 07; found: 310.2 (MtH). 10

Exampl e 19 3-(2, 3-Di hydrp- benzof uran-5 yl methyl ) -6

pyridin-2 yl-[1,2, 4]t .agol o[ 4, 3-b] pyridazi ne N -N

O 1 INN15 The titl 0

described in Exanple 17.N*M- N X

8.78-8.77 (1H, d, J= 7.5 Hz), 3-8.41 (IH, d, J

9.6 Hz), 8.38-8.36 (IH, d, J 8 Hz), 8.24-8.21

9.8 Hz) 8.09-8.05 (1H, t, J = 9.6 Hz),
Ex%?ﬁ"?s’g""(‘f 7.26 (1H, s), 7..16-7. t4 (IH d,
3-Cvzlaros6-3hidp)zen£2@0-p§riﬂc7zi(z& H d, J = 8.0 Hz), 4.51 (2H,
, 4.47-4.43 (2H, t, J = 8.8 Hz), 3.13-3.08 (2H, t, J
7=18.6 Hz). 20 ESI-MB (mz): Calcd. For Cl9HL5N50;
) found: 330.3 (MtH). Exanple 20

6- [ -\'Q Fgopyl-thi azol - :

yl)-[T, 2471t nt azol of 4, 3- bIpyri dazi n- 3
yl met hyl ] - qui noline -

8.4
= 7.

3,6-dichloropyridizine (149.9 mg, 1 mmol) and 2-zinc bromide-thiophene (Aldrich,
0.5 M, 1 mL, 0.5 mmol) were combined with THF (2 mL) and bubbled with argon for
60 seconds. To the reaction mixture was added
Tetrakis(triphenylphosphine)palladium (0) (12 mg, 0.01 mmol). The reaction was
heated to 65 °C overnight. The reaction was concentrated in vacuo, adsorbed to silica
followed by column chromatography purification (20 % Ethyl Acetate in Hexanes)
resulting in the title compound as a white solid. 'H-NMR (CD3;0D): 6 7.75—7.73 (1H,
d,J=9.0 Hz), 7.67-7.66 (1H, dd, J = 1.2, 3.7 Hz), 7.53-7.52 (1H, 4, J = 5.0 Hz),
7.50-7.48 (1H,d, J=8.5 Hz), 7.18-7.16 (1H, t, J = 5.3 Hz). ESI-MS (m/z): Calcd.
For CgHsCIN,S: 195.98; found: 197.2 (M+H).

Example 17: step b
(4-Hydroxy-phenyl)-acetic acid hydrazide

0
N-NH;
H

OH
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N\ / N, NNNN 25 Exanple 20: step a

3-Chl oro- 6 (2 Propyl-thiazol-S yl) pyrdazine 84 WO
w0/ 0FB367 PCT/ US2006/ 048241 S N N Cl PCT/US2006/048241

N-butyllithium (2.5Min Hexanes, 1.3 :nL, 3.3 mvl)

was added dropwi se over 2 mn to a - 78 C solution of

2-propylthiazole (380 ng, 3 mol) in THE (8 nlL). After

stirring for 45 5 min at -78 C, a solution of zinc

chl ori de (0 5Min THF, 7 nL, 3.5 mmol) was added. The

oéolfétllgnrlloe kY ro{c{z egﬁl@aiﬁ?ﬁ&xg Saﬁﬁf wgthgﬁ_%\sgtiarc&ggl t38\l\0%r5mrrre}1%l) in
Memﬁl(;zomdaﬁmmilsg lla O@ad hyiRzdine (3T 2120968 53ol)A8d then

egct Lon was heated to 68 C for 16 h. After cooling
he?‘S F2 95 e derahBpur A whyte presipifte-formped duyingdeating) dBak reaction

wa-grﬂﬁexmdo‘f@sto @Q&@%ﬁ?&l foPai §dcml&?ad y%ﬁf&f 9@1{?%% B?ecg%x{att%g of

artitioned between
solni T eTIRaciiRy WA @ltewg@ndmmmdwwtma witht eeOfFRand difed

d )
SRR St A Ay
9.2 (OH, £), asl0 (1&h sprrgmgoamlgsa/ /éJeJ: dﬁdﬁ%& d(qt@églng,a%Jgﬁ%g Hz),
e.s , 9 ' CDC .
41%&18“'1%111 %&i%ﬁqﬁ@r 9Q7= 309 H¥)- 7.53 (1H, d, J= 8.8

3.04 (2H, t, = 7.6 Hz), 1.89 (2H, sextet, J =
. Hz) 1. 06 (2H, t, J =7.6 H). ESI-M5 (nf2):
Cal cd. for 15 CloHloCI N3S: 239.0/241.0; found:
Exgmple]7xstepx (M+H, Mr2+H). Exanple 20: step b

4-(5 ilﬁoél?enp 5. Pﬂ 2%?)3[%3 g{ppvndaam-3-|¥ll§ethyl)-phenol

-17J, 2,41t rva:
/y msthyl] quinoline S NNN N 20 The title conmpound
Sfas prepared as described in Exanple 17: step b.
W+ NVR (CD3OD): S

A solution containing 3-Chloro-6-thiophene-2-yl-pyridazine (58 mg, 0.29 mmol)
Example 17: step a and (4-Hydroxy-phenyl)-acetic acid hydrazide (120 mg, 0.58
mmol) in butanol (5 mL) was heated to reflux overnight. The reaction was cooled to
rt and the solids were filtered and washed with MeOH. The solid was recrystalized
from MeOH to yield the title compound as a tan solid. 'H-NMR (CD;0OD/CDCl):
88.12-8.10 (1H, d, J=9.34 Hz), 7.83-7.82 (1H, d, J = 3.7 Hz), 7.78-7.76 (1H, 4, J =
9.8 Hz), 7.67-7.65 (1H, d, J = 5.0 Hz), 7.34-7.32 (2H, d, J = 6.5 Hz), 7.22-7.21 (1H,
m), 6.77-6.75 (2H, d, J = 8.3 Hz), 4.49 (2H, s). ESI-MS (m/z): Calcd. For
Ci6H12N40S: 308.07; found: 309.2 (M-+H).

Example 18
4-(6-Thiazol-2-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-phenol
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9.29 (1H, d, J =8.3), 9.26 (1H, d, J= 4.8 Hz), 8.97
(1H, s), 8.72 (d, 1H, J= 9.9 Hz), 8.60 (IH d, J =
wo0.2007z¥5678. 55 (1H, s), 8.37 (2H, s), 8.15 (1HpcuaiS2ab6048241
5.6, 8.3 Hz), 5.11 (2H, s), 7.98 (d, 1H J = 9.9 Hz),
3.26 (1H, t, J == 7.6 Hz), 1.94 (2H, sextet, J = 7.3
Hz), 1.06 (2H, t, J 25 = 7.3 Hz). ESI-M5 (m z): Calcd.
for C21HL8N6S: 386.1; found: 387.3 (MtH). 85 WO
2007/ 075567 PCT/ US2006/ 048241 Exanple 21
6- (6- Thi ophen-2 yl - 2,4]triazol o 4, 3-b] pyri dazin-3
yl met hyl ) - benzooxazBl -gylami ne ~NH2 O N N-N' N
J=N 5 The title c®mfound was prepared as descri bed
in Exanple 17. '"H NWR S 8.05-8.03 (1 H d, J
9.6 Hz), 7.66-7.65 = 1.2, 3.6 Hz),
.46-7.44 (1 H d, J 9.8 Y.23-7.15 (2H, m,
.64 (2H, s), 3.49 (2H, NsaN EShM (ﬁ}adz): Cal cd. For
C 17HI2N6OS: 348. 08; found: 349. 3 (MtH) . 10 Exanple 22
3-(2, 3-D hydr o- benzof uran-5 yl net hyI)-6-Ot hiNoRIRIen;\IZ -
<Altriazol o[ 4, 3-b] pyrida zine ) e
Eanf]F%I(%g o‘{md vvas[prepared as described in Exarrpl e
3-Ardoro-sHhiRol EPlpBydazteel 5 8. 05-8.03 (1 H d, J = 9.8
, 7.67-7.66 (1 H dd, J = 1.0, 3.7 Hz), 7.56-7.55
/( J =10, 50Hz), 7.47-7.44 (1 H d, J =9.8
Sr%)\(/?jis (1 H s), 7.29-7.27 (1L H m, 7.19-7.16
(1HN@/ 3:'_ 3.7 Hz) 6.72-6.70 (1H, d, J = 8.0 Hz),
4.53 (4H, , 3.18-3.13 (2H, t, J= 8.8 Hz).
3,6EBthiv®pyrifliz)ine @aD@dngFDmmBMMMﬂﬁ: bra3ndddhiadoti@ds M

Algi"?’c?l', 34(rmt'_?2 1’1%’9101) were dissclved into THF (2 mL) and bubbled with argon

for 60 seconds. To the reaction mixture was added

A~

Tetrakis(triphenylphosphine)palladium (0) (57 mg, 0.05 mumol). The reaction was
heated to 65 °C overnight. Analysis by LCMS showed conversion to product at 60%
-ESI-MS (m/z): Calcd. For C;H4CINsS: 196.98; found: 198.2. Therefore another
portion of 2-zinc bromide-thiazole (0.5 M Aldrich, 2.4 mL, 1.2 mmol) and
Tetrakis(triphenylphosphine)palladium (0) (57 mg, 0.05 mmol) were added and
heating continued for 4 hours until reaction was complete. The reaction was
concentrated in vacuo, adsorbed to silica followed by column chromatography
purification (20 % Ethyl Acetate in Hexanes) resulting in the title compound as a
white solid. 'H-NMR (CDsOD): & 8.32-8.30 (1H, d, J = 9.0 Hz), 7.95-7.94 (1H, d, J
=3.0 Hz), 7.84-7.81 (1H, d, J = 9.09 Hz), 7.73-7.72 (1H, d, J = 3.2 Hz).

Example 18: step b
4-(6-Thiazol-2-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-phenol
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Exanpl e 23 3-(2, 3-D hydr o- benzof uran-5
yl met hyl ) -6-(3-net hyl -t hi ophen-2 yl)-[1,2,4]triazol o[4
wO23edlgpysesrdazi ne 86 WD 2007/ 075567 PCT/ US2006,048R406/048241

0 S\ ~>=N The title conmpound was prepared as descri bed

in Exanple 17. "HNWR (CDA3): S 8.06-8.04 (1 H d, J

= 9.8 Hz), 7.42-7.41 (1H, d, J = 5.0 Hz), 7.40-7.37 (1

H d, J =9.6 5 Hz), 7.28 (1H, s), 7.20-7.18 (1H, d,

J=: 6.82 Hz), 7.02-7.00 (1H, d, J= 5.0 Hz), 6.71-6.69

H .J =28.0 Hz),. 4,56-4.4 4H, 3.17-3.12
3‘@5&?"‘8%“{?‘29"%‘.WSP#EF?%Z”E @B m%’éh?o §3“.‘°‘E§‘4 VB (i z):
(4 Eydroxy-penyDlLicetit abASdra4de R0;m§, Q)JDZI AP werd Mihbined in

Exappl e 24 10 3-Benzyl - 6-t hi ophen- 2
bUWOFES L), fittqdwish ypaser fillep kaaﬁﬁq ¢l heagpdtnd 20i°C evernight.

THEQERIH dvae@%npérﬁﬁ?erde,ﬂ vﬁ?urggﬁﬁ)?degg)gr ﬁd?ufﬁsam? 59 HPLE [ f3R0%

phenyl acetic acid hydrazi
CIt(2¥h bwera2 Sominiressiiéng 2-the tily compeumb (105 &k, AT ks a WhittSolid.

AN A, W@%@%?@ % 8?2%{ oy o 8 1y U 72 06

Hd)lzs 03-8M4HaH, d7J 53.1 Bid), mz-mlék@H( aH/ =3,0 Pizy, B27! HD%SQH t,J=

8 %Hzflf 23 '76'&9 df5 Sfﬁzlsm % SédZ{izF:r 1§§I~M)SE@3P/ZN5CM2§‘3Y
C. 44}, BdOB 0804 A B HIdM 3102 @2+d). found 293.2 (MH) . 20
Exanple 25 3-(4- Met hoxy- benzyl) 6-t hi oph4sn-2
-[1,2,4]triazol o[ 4,3-b]pyridazine r:- N\ /NN N

C N 87 WO 2007/ 075567 P@'%%ﬁér%048241 The title

ompound was prepared as d in Exanple 17 from
3-(2 3-Dihydro-benzofuran-5-ylmethyl)-6-pyridin-2-yl-[1,2,4]triazolo[4,3-b]pyridazi

ne

}N/
The title compound was prepared as described in Example 17. '"H-NMR
(CDs;OD/CDCl;): 6 8.78-8.77 (1H, d, J = 7.5 Hz), 8.43-8.41 (1H, d, J = 9.6 Hz),
8.38-8.36 (1H, d, J = 7.8 Hz), 8.24-8.21 (1H, d, J = 9.8 Hz), 8.09-8.05 (1H, t, J = 9.6
Hz), 7.62-7.58 (1H, m), 7.26 (1H, s), 7.16-7.14 (1H, d, J = 6.3 Hz), 6.69-6.67 (1H, d,
J=8.0 Hz), 4.51 (2H, 5), 4.47-4.43 (2K, t, J = 8.8 Hz), 3.13-3.08 (2H, t, J = 8.6 Hz).
ESI-MS (m/z): Calcd. For CioH;sNsO: 329.13; found: 330.3 (M+H).

Example 20
6-[6-(2-Propyl-thiazol-5-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl J-quinoline

Zx

Example 20: step a
3-Chloro-6-(2-propyl-thiazol-5-yl)-pyridazine
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4- et hoxy- phenyl aceti c acid hydrazide (1.39 mol) and
3-chl or o- 6-t hi ophen-2-yl -pyridazine (0.32 mmol) as a
wpabe/osswsnge solid. '"H NVR (CD3CD) 8 8.17 ( 1Hpcausdoos/048241
9.8 Hz), 7.92 (1 H, dd, J =3.8 Hz, 1.2 Hz), 7.88 (1
H d, J 5=9.9H), 7.74 (1 H dd, J =5.0 Hz, 1.0
Hz), 7.40 (2H, d, J = 8.8 Hz), 7.23 (IH, dd, J =5.0
Hz, 3.8 Hz), 6.88 (2H, d, J = 8.9 Hz,), 4.51 (s, 2H)
3.75 (3H, s). ESI-M5s (mz): Calcd for C1L7H14NACS:
322. found 323.2 (M+H). Exanple 26 10
J\uor o- benzyl ) - 6- t hi ophen-2-yl -1, 2, 4] triazol o[ 4,
Qe ./NANNF <YS The title conpound
redjas described in Exanpl e 17 from
ylGicetic acid hydrazide (1.04 mol) and 15
3-chl or o- 6-t hi ophen-2-yl -pyridazine (01.52 nmol) as a
pal e beige solid. "HNWR (CD3CD) 8 5.19 (1H, d, J =
N- @Jtyllit-lxi)lm (2-39 it Hdxaok$, 1.3 m?LS3 8 nhinol) QvAS adddd drop¥sd d¥dr 2 min to a —

78 gC gglu 1%1' of gcpro%ylthlgzoge {;‘%0 Bg, rpl%)of) 1?\’1%1#2% m]ji',)od%flztgr}timng for 45
rru15 a6—7'82°C 2 s&l&rk))l ofEx&ﬁ:hﬁ&l’dle ©.5M irT8I8 7KL, 3.4 n%%op%s added. The

(f Cal cd _for Cl6HL1FNAS: 310.1; found
solg cj_n y fozd }Bgéfﬁ‘ﬁg &vhgeh it warmed to rt. Tetrakls—tnphenylphosphme (172

mg3O Qﬁ%bz%ﬁ%ﬂl&ﬂ&o i(ﬂl@ﬂl@nverg added and the reactxon wag heated to 68 °C
triazolo[4 azine N ION N NO 5

for &M@ewol@g@@ rtanwmnpgf %ﬁﬁbﬁ%‘h@@tﬂ@ @onbl) wm addede The pH was
adjgﬁem 28 %{hqqiw, ﬁ‘&?ﬁé’%&gﬁ/ \gé’%tlo&d\ﬁétween EtOAc (50 mL) and

water (30 mL). The organic layer was washed with water (2 x 10 mL) and brine (20 mL) and

was dried over Na;SO,4. Concentration. of the solution in vacuo followed by Si10; flash

chromatography yielded the product as an off-white solid (200 mg, 28%). 'H-NMR
(CDCl5): 88.16 (1H, s), 7.77 (1H, d, J = 8.8 Hz), 7.53 (1H, d, J = 8.8 Hz), 3.04 (2H, t, J = 7.6
Hz), 1.89 (2H, sextet, J = 7.6 Hz), 1.06 (2H, t, J = 7.6 Hz). ESI-MS (m/z): Calcd. for

CioH 10CIN3S: 239.0/241.0; found: 240.2/242.2 (M+H; M+2+H).

Example 20: step b
6-[6-(2-Propyl-thiazol-5-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-quinoline

j\</N =
J p)
S /N\ * N

N
A

N

N

The title compound was prepared as described in Example 17: step b. 'H-NMR (CDsOD): o
9.29 (1H, d, J = 8.3),9.26 (1H, d, J = 4.8 Hz), 8.97 (1H, s), 8.72 (d, 1H, J = 9.9 Hz), 8.60
(1H, d, J = 9.9 Hz), 8.55 (1H, s), 8.37 (2H, s), 8.15 (1H, dd, J = 5.6, 8.3 Hz), 5.11 (2H, s),
7.98 (d, 1H, J = 9.9 Hz), 3.26 (1H, t, J = 7.6 Hz), 1.94 (2H, sextet, J = 7.3 Hz), 1.06 (2H, t, J
=7.3 Hz). ESI-MS (m/z): Calcd. for C;H,3NgS: 386.1; found: 387.3 (M-+H).
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OO HN-NH2 A solution of 4-nitrophenyl acetic acid

(2.81 mmol ) in dry dichloronmethane (10 nL) was
woneatesseni th a 2N sol uti on of oxal yl chl ori depC3/US2006)048241

and DMF (0.02 nL) via 5 syringe, and the reaction

stirred at anbient tenperature for |h. The reaction

was concentrated to dryness in vacuo and the crude

product was dissolved in dry dichloro-nethane (20

m.), treated with anhydrous hydrazine (11.1 mml) via

syringe, and stirred at ,anbi ent tenperature for 18 h.

The resul ti ng suspensi orﬁ@% tered, solids rinsed
6-(6-Thioph @h2o1-gIRl)a0R 010l SHIppiedhzin NSRS ér ooxazol-2-ylami

filtered, and 10 filtrate concentrated in vacuo giVving

the title conpound as an orffge solid. 1H NWR

(DMSO-d6) 6 8.17 (2H, d, J = 8.8 HznH, 7.54 (2H, d, J

= 8.8 Hz), 3.54 (2H, s). Exanrplg_gr step b

3-(4-Ntro-benzyl)-6-thi ophen-2 N

yl-[],.a,4]triazol of 4, 3-b] pyrif ne ' NN Q-+ NN

N-O-rr S 15 OThe title conAp d was prepared as a

pale tan solid fromthe product of the preceding step

(0.52 mol ) and 3- r o6\ hippphen- 2-yl - pyri dazi ne

(0.27 nmmol ), as prewdreq  ik=kxanple 17: step a by the

met hod of Exanple 16: stép”b. 1H NVR (CDC13) 6 8.18 20
Thé Btk cémpdurid Wadpldpaved a8 dOribkélin Hxandple 2. MR :

(3 &)HI; 7.58 gfﬁ? dd, J = 5.0 Hz, ot Oﬁmﬁ%y%{&%).s
8.03-8.03 AHy &3 /9.6 Hz)1 6667165 ddl, dd J= .21 31GHzR3 7AGHE}M (1H, d, J

= o WD), 6247 3% (2H,§n§g;4\.ﬁ gﬁlsg?,a&%kég!ﬂ 2;@.0 gg%m&%%p@lcd. For

337.1; found 33 5
CriliNsO%:i 348108 faund: 349.3 (M-+H).
yl-[1,2,4]triazol o(4, 3-b] pyridazi n- 3yl net hyl)
phenylamne N NIV N/ \ NH2
Example 22

3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-thiophen-2-yl-[1,2,4 Jtriazolo{4,3-b]pyrida

zine

@\(N‘N N
s :=/¥=N

The title compound was prepared as described in Example 17. 'H-NMR (CDCl3): &
8.05-8.03 (1H, d, J = 9.8 Hz), 7.67-7.66 (1H, dd, J = 1.0, 3.7 Hz), 7.56-7.55 (1H,d,J
= 1.0, 5.0 Hz), 7.47-7.44 (1H, d, J = 9.8 Hz), 7.35 (1H, s), 7.29-7.27 (1H, m),
7.19-1.16 (1H, q, J = 3.7 Hz), 6.72-6.70 (1H, d, J = 8.0 Hz), 4.53-4.49 (4H, m),

3.18-3.13 (2H, t, J = 8.8 Hz). ESI-MS (m/z): Calcd. For C;sH4N,OS: 334.09; found:
335.2 M+H).

Example 23
3-(2,3-Dihydro-benzofuran-5. -ylmethyl)-6-(3-methyl-thiophen-2-yl)-[1,2,4]triazolo[4
s3-blpyridazine
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89 WD 2007/075567 PCT/ US2006/ 048241 The product of

the precedi ng exanple (0.20 mmol ) was hydr ogenat ed
wover7/ckfsewt . % pal | adi um (0) on carbon (9 ng) pCm/UR2M6/048241

cEtOH/ THF (12 L) at anbient tenperature and pressure

for 2 days, filtered over Celite 521, concentrated,

and purified twice by 5 preparative TLC (10%

McOH CH2CI 2 on silica) giving the title conpound as a

pale yellow solid. 1H NVR (CDC13/CD30CD) 6 8.08 (1H,

d J=10.0 Hz), 7.78 (1H, dd, J = 3.8 Hz, 1.0 Hz),
7.67 (1 H d, J =99 Hz), M, dd, J = 5.0 Hz,
1.0 Hz), 7.29 (2H, d, J = 8. s 7.21 (IH, dd, J =
5.0 Hz, 3.8 Hz), 6.69 (2H, d, 8.6 Hz), 4.03 (2H,
s). ESI-M5 (nl2z): Calc for J 6HI3NSS: 307.1; found
308.2 (M+tH). 10 Exa Q-N : (6- Thi ophen- 2

yl

-[1,2,4]triazol of /pyr zin-3 yl methyl)
phenyl ] -acetanmid e /fl\xl-q/\l—'q '\ NCRl \ S 15 The

product of the preceding exanple (0.09 mvl) was
treated with acetyl chloride (0.14 mmoi) and

The titlecbmbamd@ay frefarelias Aedckibbd i BRMAPRUS . CHGMR Qég@f)) 5
&P‘?I ent tenperature for 24 h, concentrated,
8. 08& 148 doy -8 el #3d 4ILEH, dode M Ha). GBETBT0HH, d, /= 9.6

Hzﬁlglzlfﬁﬁn E? metliglﬁl &'ﬁ— BT ?féa o Pﬂﬁed yel '57?%3)

6.74-6c0P Ql:[—[ iq, JlﬂS 0 Hzt §$-4|.4'9 @H, ;)=39738. ¥ 2H4, 75= 8 61H4), 2.55

GrEfy BOTMS G Ghich F o Rl Ren Ty ol 2y

2.10 (3H s). ESI-M5 (mz): Calcd for C18H15N508
349.1; found 350.3 (Mk@ Zﬁeg}'{anpl e 30
| - Et hyl - 3- [ 4- (6- t hi opheri2mple 24

-[ 1, 2 34Be¢nzybéahiophe-2b) iy 2 4jazaz0lc34 8- BIpyindhdine

phenyl]-ur ea
/N
7 S
\__§

The title compound was prepared as described in Example 17 from phenylacetic acid

hydrazide (0.67 mmol) and 3-chloro-6-thiophen-2-yl-pyridazine (0.21 mmol). 'H
NMR (400 MHz, CDClz) § 8.05 (1H, d, J = 9.8 Hz), 7.66 (1H, dd, J = 3.8 Hz, 1.3
Hz), 7.55 (1H, dd, J = 5.0 Hz, 1.0 Hz), 7.53 (2H, m), 7.46 (1H, d, J = 9.9 Hz), 7.31
(2H, m), 7.24 (1H, t, J = 7.5 Hz), 7.17 (1H, dd, J = 5.0 Hz, 3.8 Hz), 4.60 (2H, s)-
ESI-MS (m/z): Calcd for C H;2N4S: 292.1; found 293.2 M+H).

Example 25
3-(4-Methoxy-benzyl)-6-thiophen-z-yl-[l 2,4 Jtriazolo[4,3-b]pyridazine
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NN NNr- NNO NNJH-H S 90 WD 2007/ 075567
PCT/ US2006/ 048241 The product of Exanple 32 (0.12
womi7)o7sms treated with ethyl isocyanate (0.19pcmusk)o6/048241
and triethylamne (0.72 mmol) in anhydrous CH2C12 (5
m.) at anbient tenperature for 18 h, concentrated,
and purified twice by preparative TLC (10%
McOH CH2C12 then 7.5% McOH CH2C12 on silica) giving
the title conmpound as a 5 yellow solid. "H NWR
(CDCI 3/ CD3OD) S 8. 05 7.70 (1H,
Thedfifle cpmpougdgvagprepares ?frz‘}f Scﬁb%idn(%mpd!é@’f M5 0 H,
4m%u9>xz§ahe glaégtl&é’eliﬁhyhrazldﬁ(ﬁ?agnﬁﬁél) afd 40 (2H, d, J
H, d, .7Hz),718(1Hijd]%—
3-cigom-6ithiophen-ra)-pyridazing §1-52 mmol) & ppale prgngg sohd— H NMR
H EpL- Iizm& z)RIs8A1H, d, J
o ARt A o e s T e e
5 = 9%H3), (GNEEhddyJ B0 Hiznl @ HnBdAyRH, »fﬁl&ﬁ)ﬁéh 7223 (1H, dd, J

AN 4]t o{ 4,3
"SfiSHgg'ag‘ﬁzh’ é’ig?%ﬁ%{e(%ﬁa ?%I{%’hoxy pglﬁ?wS ?}@{S B
(m/y): )Calert foa M4 H; ,NGDS! 322.3 pfowhnid 383 &f (Mretihy |
6- met hoxy-ni cotinate (50 nmol) in anhydrous net hanol
(60 20 nL) was treated with sodi um borohydride (122

mmol) at 0 C, warned t oEaahipte26t enperature for 18 h,
then heated to reflux f

10 pr odc F l«ﬂag-besﬁé)eﬁf’f%e%*%%(%‘@gg&g?ﬁ}%%y Fidfine °"

di ssol ved i n anhydrous 4:/}pxane (70 nm),

The title compound was prepared as described in Example 17 from
4-fluorophenylacetic acid hydrazide (1.04 mmol) and

15  3-chloro-6-thiophen-2-yl-pyridazine (0:52 mmol) as a pale beige solid. 'H NMR
(CD;OD) 5 8.19 (1H, d, J = 9.9 Hz), 7.93 (1H, dd, J = 3.8 Hz, 0.9 Hz), 7.90 (1H, d, J
= 9.9 Hz), 7.75 (1H, dd, J = 5.0 Hz, 1.0 Hz), 7.50 (2H, dd, J = 9.0 Hz, 5.3 Hz), 7.24
(1H, dd, J = 5.3 Hz, 3.8 Hz), 7.06 (2H, t, J = 8.8 Hz), 4.59 (2H, 5). ESI-MS (n/z):
Caled for C;sH 1 FN4S: 310.1; found 311.2 (M+H).

20

Example 27
3-(4-Nitro-benzyl)-6-thiophen-2-yl-[1,2,4]triazolo[4,3-b]pyridazine

25 Example 27: step a
4-Nitrophenylacetic acid hydrazide
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treated with nore sodi um borohydride (122 mmol ), and
heated to reflux for 18 h. After cooling to anbient
woenparsdsur e, the reaction was quenched w th nmeCharsedos/048241
25 filtered over a coarse glass frit, solids washed
with nmethanol, and the filtrate concentrated. The
resi due was repeatedly dissolved in nethanol,
filtered, and concentrated in vacuo until no solids
remai ned, then triturated with 10% MOH CH2C12,
filtered, agd concentrated. The inpure product was
t hen orkbed onto silica gel, poured onto a 9.5 x
0=2(5 w4l ugoof silica gel, and eluted with a 91 WO
rm MIQ.7/ 5567 PCT/U82006/048241 gradient of 0 to 15%
OH GHC13, and the pure fractions concentrated in
vacuo glVlng the title conpound as a pale yellow oil.

A bR SR hefty Red? Aol B8 15nmbiyip iy digidrombitie (g mLy

wad ti§0te(l ¥ith 8 PN Bl@n df3halyd }ahloﬁdE@OphE) ahtl DMPe®.02 ml.) via

Sulfur aci d. 6- ne ridin | t net hyl ester
syefiien e fhetipetion §rid e fubiees CupesatiePo bire Thg reacken was
con}m’eﬁ&exﬂ:d ne dS}iﬁé@s 3kicid amfme)crﬁwpxﬁtl%%ééﬁﬂss'oﬂve@nhmf ous

chlor e (30 nL) and triethyl am ne 5 )]
B PSS HoE R i RS RGNS bl menoBea 7

syﬂiﬂgél, )n@ﬁtlmt%blérﬁmﬁf)&ﬁéﬁ‘@forqr8q1 t'f‘ﬁe fe@ﬂﬁh? gﬂspﬁ:tnkllbﬁ%s

The reacti on was washed w t

ﬁlts&ée%ﬂls‘fswﬁ wet%tqa@té@@meghmpn@gswmn NEEDEBICH Chafiltered, and
filtedtd a&ldén{rﬁﬁéﬁ ru§ v&%dm fn@m@é tdih mq{cf £40 %%a%e[\%%%mH NMR

filtered trate s concen
(DW&ré&g‘i 8+lﬁg2Hhé 4 Ft8L8eHeorﬁp§<u (RH.ab Ja= §.8| Hawm3 1 (2H] s)H

NVR (CDC13) 6 8.09 (114, d, J = 2.3 Fl1z), 7.65 (114,

dd, J = 8.5 Hz, 2.4 Hz), 6.77 (1.H d, J = 8.5 Hz),
Example 372ieps) , 3.93 (3H, s), 3.41 (3H, s). Exanple 31:

3-(§-tl\%9'09be219yl§-%:¢|>{%p|71 YZ-By H, gtlﬁ‘nazt}io[)4 f gfpyn a%z;zlel €

N
N ST X
‘o \ N, _
N N™ N
/i
o S/

The title compound was prepared as a pale tan solid from the product of the preceding
step (0.52 mmol) and 3-chloro-6-thiophen-2-yl-pyridazine (0.27 mmol), as prepared
in Example 17: step a by the method of Example 16: step b. 'H NMR (CDCls) 6 8.18
(2H, d, J = 8.8 Hz,), 8.09 (1H, d, J = 9.7 Hz,}, 7.67 (3H, m), 7.58 (1H, dd, J = 5.0 Hz,
1.0 Hz), 7.51 (1H, d, J = 9.8 Hz), 7.19 (1H, dd, J = 5.1 Hz, 3.7 Hz), 4.70 (24, s).
ESI-MS (m/z): Calcd for CgH; N50,S: 337.1; found 338.2 (M+H).

Example 28
4-(6-Thiophen-2-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-phenylamine

=

NH,
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O1 NIiIN The product of the preceding step (17.0

mmol ) was di ssol ved i n anhydrous acetonitrile (35
wolpo7/rssat ed wi t h sodi um cyani de (41.6 nmol ), pama’s2006/048241

heated to reflux 25 for 2 d. The reaction was

concentrated to dryness in vacuo, the crude product

purified by flash chromatography on silica ge

(gradient elution, 0 to 30% Et QAc/ CHC13), and the

pure colum fractions concentrated in vacuo giving the

title conpound as a white 92 WO 2007/ 075567

PCT/ US2006/ 048241 solid. "H NWR (CDCI3) S 8.10 (IH,
That,prdduet &f ﬁlelﬁzéqed'ﬁlgSﬁa(nﬂt (020 minot) %a5hy&rpg8ndﬂed-h\)er 10 wt. %

P“@%‘iﬁﬁﬂ(@y 4 Cirgpp & i 1{%)%@@3#?{??. o a‘gafg‘;‘f Hempristore and

préssu@ fo/NBa ﬁQe@dmer QEHQ W2l , &dnckR®atBd SGRPUMTicali®fce by
issolved in_reagent ethanol (35 ni),

Drgsagie L (107 MEPRIC lopn BHCALSV LN T OFI8 ¢OmPopss 74 pale
yemmls)ma NIRAINR (CBSCIoDp;oS 8ok ('ﬂﬁah eﬁ' =t R) 6 ﬁfzb U7<7§ eIy, ad, J

The reaction was concentrated dryness

= 3f§é‘l?@ 1.0t H2), 7 &7 (dHe ddi 569 Yiay 763 (&, e,dd, S b O HZ,elGD Ha),ph-29
(215, ¥ 1 D gagiepys, 118¥tr\ﬁ/dvf =eh H%”§ 3@5‘ B.609@RC qny L X %5 %.03

ness 1 n vacuo he’crude p uct was frrtura
(CHi Q)h ERIMIS Mm@kl CeicdFor ClslanNﬁd 3Q§nkj fomsl 308.2 |(M+é{)
concentrated and dried in vacuo overnight giving the
title conpound as a very hygroscopic pale yellow
solid. "H NVR (400 15 MExampeQ9d6) 6 7.91 (1 H, s),

N- 4-23—;& ophgn%yl(-[%r_f 4@7@0?5@131 f%yrb%)ﬁgtjl-&%?niétgue?%en i-acetamtd

ESI-M5 (nmz): Calcd for CSHRNG3: 167.1; found 168.2
(MtH) . Exanple 31: step e 20 (6-Methoxy pyridin-3
yl)-acetic acid net \ 100

\<—Q
NH

The product of the preceding example (0.09 mmol) was treated with acetyl chloride

(0.14 mmol) and triethylamine (1.43 mimol) in anhydrous CH,Cl, (5 mL) at ambient
temperature for 24 h, concentrated, and purified by preparative TLC (10%
MeOH/CH,CI, on silica) giving the title compound as a pale yellow solid. '"H NMR
(CD;0D) & 8.18 (1H, d, J = 9.7 Hz), 7.93 (1H, m), 7.90 (1H, d, J = 9.7 Hz), 7.75
(1H, dd, J = 5.1 Hz, 1.1 Hz), 7.52 (2H, m), 7.42 (2H, m), 7.24 (1H, dd, J = 5.1 Hz,
3.8 Hz), 4.56 (2H, s), 2.10 (3H, s). ESI-MS (m/z): Calcd for C;gH5NsOS: 349.1;
found 350.3 (M+H).

Example 30
1-Ethyl-3-[4-(6-thiophen-2-yl-[1,2,4]triazolo[4,3-bpyridazin-3-ylmethyl)-phemnylj-ur

ea

NN

0]
N N /l/ /
~ N/ \< > N
S
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N The product of the preceding step (7.88 mml) was

di ssolved in dry nethanol under argon, cooled to -10
wGC0@vdsisreat ed with thionyl chloride (20.5 melI/vsc@e/048241

syringe. 25 After warm ng to anbient tenperature and

stirring overnight, the reaction was concentrated in

vacuo, and the residue dissolved in CH2Cl 2. The

sol uti on was washed w th saturated aqueous NaHCO03 and

brine, dried over Na2SO4, filtered, and the filtrate

THERPERR bFEEnL 35361 b e s b AT RS o
m:ggl&}g\hﬂ n)ethmagﬁae(@ﬂzsrdm;mig ﬁ&hﬁdrbh% cgagah;(a)mmaﬂa%&lg.gt

J. = 8.6 Hz . L ..S) 3. , S .
terfptugs for 1§40 GorcsbisRe R P riSed s ek TEL P
MéﬂHJ(SIH@z theB- %M@(XW@H{EIQ bR -sﬁlcxj gwﬁf‘geﬁ]b GitRGlogh ound as a

ydrazide O H he ['e conpoun
el sl B NRURIC CLOI, B (. bt 868 Foh, A HROH, dd, J =

4 f |
3. @chgtﬂfeﬂgg "{5@@‘1—1(&1 34 %EIJI:«) 1%’%%)%9 s(ﬁﬂﬂ%%gf? 5 OE?'%B 240 (2H,
d, 4 F)8.5 &12)07.28 (21, d:Jz= 8 7|-Hz), THP (1H. &8 J (08,0 Hz,3.8He) 4251 (2H

2
22 g 0 02 g £ i e s o
Ci1ZalNeOS 03788 Hidund 329.2131+H). found 182.1 (M+H). Exanple
31: step g 3-(6-Methoxypyridin-3
ylnethyl) 6-t hi ophen-2
2,4]triazol of 4, 3- Bxipldaddi ne S C<r4JO \ -'~'

Eﬁﬂfjp’ﬁsThgy'tF"ﬁeLnﬁ%Q@%rak wloote R RIS 4 Rriasbiold 3-Bfpyridazine
a N

Example 31: step a
(6-Methoxy-pyridin-3-yl)-methanol

A solution of methyl 6-methoxy-nicotinate (50 mmol) in anhydrous methanol (60
mL) was treated with sodium borohydride (122 mmol) at 0 °C, warmed to ambient
temperature for 18 h, then heated to reflux for 6 h. The incomplete reaction product
was concentrated to dryness in vacuo, dissolved in anhydrous 1,4-dioxane (70 mL),
treated with more sodium borohydride (122 mmol), and heated to reflux for 18 h.
After cooling to ambient temperature, the reaction was quenched with methanol,
filtered over a coarse glass frit, solids washed with methanol, and the filtrate
concentrated. The residue was repeatedly dissolved in methanol, filtered, and
concentrated in vacuo until no solids remained, then triturated with 10%
MeOH/CHCl,, filtered, and concentrated. The impure product was then adsorbed

onto silica gel, poured onto a 9.5 X 5.5 cm plug of silica gel, and eluted with a
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precedi ng step (1.40 mmol ) and
3-chl or o- 6-t hi ophen- 2-yl - pyri dazine (0.58 mvol ) as
wpab@/ysdsow solid. 1H NVR (CD30D) fi 8.29 (1Hpcwusdons/o48241

2.5 Hz), 8.19 (1H, d, J =9.9 Hz), 7.93 (1H, dd, J =
3.8 Hz, 1.3 Hz), 7.90 (1H, d, J = 9.9 Hz), 7.78 (1H
dd, J =8.6 20 Hz, 2.5 Hz), 7.75 (1H, dd, J = 5.1 Hz,

1 FE) 7 24 (1H, dd, J = 5.1 Hz, 3.8 Hz), 6.78 (1

= 8.6 Hz), 4.54 (2H s), 3.88 (3H, s). ESI-M

gr%r'z_tl)of Océg éﬁ%‘f J&Pe?}-ﬁé%—?@ (3 ﬁ;ﬁ Blggé%céonsf C%Jnrégnggtgd t2n vacuo

givihg [k m&lé&dmpamala@[adpafeﬁmwmdam NMRx 1By8 R:0sthiH. d
%u n-2-0 NH_\ V\D 2007/0 5587’ =
2505, UBloGif Gt s 5 Fkes frbacers 61 H hel B écd A0 (2K 9, 3.92
crxgnpl e (0.23 mml ) was dissol ved in anhydrous
di chl oronet hane (10 nL), treated with a I N sol ution of
boron tribromde (4.0 nL) in CH2Cl 2, and heated to

Ex;,g{ 5759k, 5 d. The reaction was concentrated to
fness Hf’é vacuo, dissolved in EtQAc, and extracted

Su%ltlh agifd |G- owthdoHEYBliniSdy IMathyl edtaemetiytieseed aqueous
<Jl.ayers were concentrated to dryness in vacuo and
riturated with 10% McOH CH2C12, filtered, and the
N porated filtrate purified by preparative TLC (15%
CH2C 2 on silica) giving 1:he title conpound as a
ale yellow solid. "H NWR (CD3OD) & 8.21 (1H, d, J =
7.96 (1H, mM, 7.93 (1 H d, J =9.8 Fh), 10
%;géo(lH m, 7.73 (1H, dd, J = 9.4 Hz:. 2.5 Hz), 7.62
7.26 (1H, dd, J =5.3 Hz, 3.8 Hz), 6.54 (1H
.6 Hz), 4.42 (2H, s). ESI-M5 (mz): Calcd for
C 15H 1N508 309.1; found 310.3 (M+13). Exanple 33 15
3-Pyridin-4 )
The pregluhtyof-the pricogingstep-($1.3[thmd| Ay is dissoOV e i4 aghpdreus | daz

dichfbfombnabl Ml ) andlriethylamine (6.5 mi), treated dropwise with

methanesulfonyl chloride (38.7 mmol) at ambient temperature, and the reaction stirred

for 2 d. The reaction was washed with. water, the aqueous layer extracted 3 times with
CH,Cl,, combined organic layers washed with brine, dried over NaySO,, filtered, and
the filtrate was concentrated in vacuo giving the title compound as a yellow oil. 'H
NMR (CDClL) 5 8.09 (1H, d, J=2.3 Hz), 7.65 (1H, dd, J = 8.5 Hz, 2.4 Hz), 6.77 (1H
d, J= 8.5 Hz), 4.57 (2H, s), 3.93 (3H, 5), 3.41 (3H, s).

Example 31: step ¢
(6-Methoxy-pyridin-3-yl)-acetonitrile
O~

N
=N

<
The product of the preceding step (17.0 mmol) was dissolved in anhydrous
acetonitrile (35 mL), treated with sodivm cyanide (41.6 mmol), and heated to reflux
for 2 d. The reaction was concentrated to dryness in vacuo, the crude product purified
by flash chromatography on silica gel (gradient elution, 0 to 30% EtOAc/CHCIl3), and

the pure column fractions concentrated in vacuo giving the title compound as a white
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The title conpound was prepared as described in
Exanpl e 17 from 4-pyridi neacetic acid hydrazide (1.81
wormi7)o7sssd 3- chl or o- 6-t hi ophen- 2-yl - pyri dazi nepC®US58006/048241
mol ) as 20 a pale yellow solid. "H NWVR (CD30OD) S 8.50
(2Hdd, J = 4.6 Hz, 1.4 Hz), 8.22 (1H d, J = 9.6 Hz),
7.94 (1 H dd, J =3.8 Hz:. 1.2 Hz), 7.93 (1 H d, J =
9.8 FE) 7.74 (1 H dd, J =50 Hz, 1.0 Hz), 7.52
(2H, , 7.23 (1H, dd, J =5.3 FE 3 8 Hz), 4.69 (2H,
cd for C15 S: 293.1; found
5012%4%1“:’%?@3%785%%!% &4 31-6HDK SMdeiMrSSHz 2.3 Hz),
6.78! (1Bt By 385 Hb), 3BEBIL 5), 3.67 (2H,
yl( [1 3?( 4]tr|a)zol o[ 4, 3- )b py7r(| dag)l ne N N NNO csrc
95 WO 2007/ 075567 PCT/ U82006/ 048241 The product of
Exhhpid3 eGSR 9 exanple (0.20 nmol) was treated with
3-c¢hl oroperoxybenzoic acid (0.26 mmol) in CHC13 at O
(6-M€thwm¢@3aﬁbae¢ttcaménperature over 5 h, washed
eolsy NaHCO3, water, and brine, and the
ed Jaqueous | ayers extract ed wth CH2Cl 2. The
ined @rganic |layers were 5 dried over Na2SO4,
iltered, and the evaporated filtrate purified by
preparative TLC (1096NtCPVCHQCI2 on silica) gi vi ng

Th‘% E:%g&f;drghg&}g %Eﬁség)(ﬁ g"’r‘]'gﬁoxée' | %Nﬁioi)vjid_ln geagemze)'vﬁanol (35
mL}, tg@te(dlwi-th agdlutxbn:f (ﬁgfdhshhm hyBrdxx&E 156 7 rrﬂﬁa& in ‘i;latg,g (35%r|r_|1£),
ancgheabeljzt))’ egllx E‘H% h7 'EIZF l’(eiq_qlondﬂas qpncelstrafe L)irgngss]zﬂﬁzcuo the

residing diséAved 9) waESl acMSﬁédﬂoZ[)H SGﬁleQqJe%ﬁs 1@% Wt NRORain
anpl e 35 3-Benzof uran-5

corwawéa}]tﬂcglfo %yfl?ﬁSdt’S H@?f‘oz Tl_l?e crude product was triturated with 10%
Me@H/CHO;, 4]lterd B 208 Hleildal NEd Aatdd nd Midd inGlSis MVemight

giving the title compound as a very hygroscopic pale yellow solid. 'H NMR (400
MHz, DMSO-d¢) § 7.91 (1H, 5), 7.57 (1H, dd, J = 8.5 Hz, 1.8 Hz), 6.65 (1H, d, J =
8.6 Hz), 3.79 (3H, s), 3.51 (1H, bs), 3.13 (2H, s). ESI-MS (m/z): Calcd for CsHoNOs:
167.1; found 168.2 (M+H).

Example 31: step e‘
(6-Methoxy-pyridin-3-yl)-acetic acid methyl ester
o .
O
/ 7 N\ o
= \

The product of the preceding step (7.88 mmol) was dissolved in dry methanol under
argon, cooled to —10 °C, and treated with thionyl chloride (20.5 mmol) via syringe.
After warming to ambient temperature and stirring overnight, the reaction was
concentrated in vacuo, and the residue dissolved in CH,Cl,. The solution was washed
with saturated aqueous NaHCO; and brine, dried over Na,SO,, filtered, and the
filtrate concentrated in vacuo giving the title compound as a light yellow oil. 'H
NMR (CDCl3) § 8.04 (1H, d, J = 2.4 Hz), 7.53 (1H, dd, J = 8.5 Hz, 2.5 Hz), 6.73 (1H,
d, J =8.6 Hz), 3.92 (34, s), 3.70 (3H, s5), 3.55 (2H, s).
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15 Exanple 35: step a 5-Brononethyl -benzofuran | Br
20 N-bronosuccininiide (5.0 nmol) was added to a
weabartdrsss7of 2, 3- di hydr obenzof ur an- 5-yl acet i c PaTiu$2006/048241
(5.0 mml ) and benzoyl peroxide (10ng) in carbon
tetrachloride (100 nL) and refluxed for 3 h. The
m xture was cooled to room tenperature, filtered and
concentrated. The product was recrystallized from
ethyl acetate: hexane (2:1) to giving the title
conpound as a white solid. 1H NWR 25 (CD3OD) S 7.62 (1
H d, J =2.4Hz), 7.52 (1 H d, J =0.8 Hz), 7.46 (1
Eﬁdm[ﬂeﬂ §te18f4 Hz) 7 21 (1 H dd, J = 1.6, 8.4 Hz),
2‘?7 Hz)., 3.74 (2H s). Exanple 35:
(6-Metfo B&'ﬁ‘i‘&rﬁrﬁwsﬂwaéé‘@f’m&l%u d 96 WD 2007/ 075567
PCT/ 52006/ 048241 0 O OH N-bronosucci nim de (0.89 g,
BN I s added to a sol ution of
Hof 3- ditgdr zof uran-5-ylacetic acid (0.89 g, 5.0
mol ) antMenzoyl peroxide 5 (10ng) in carbon
tetrachloride (100 m:,) and refluxed for 3 hours. The
m xture was cooled to roomtenperature, filtered and
The ditlcaompmued wag Ipeegaremlohscﬁ wh\ﬁsd’lﬁbﬁrgxﬁttﬁé piotiadt o ;E-ll%;ecedm
49

s 3 REBHy e HRERIC Bt 079188, 218 ¥Ry it

DMBP:-dsJ 5322¢ (bsHIHY,8.00 €, 052,62z, 1?1)4'658 lchJ:dS 4JHz 285 fiz,

S 759,755 330, 0T o Snan it 52580 186 2. Bsrvis

(mBYnCaikd fancdH YN;@% efs IC1;a6hsh Myl awiagy. O/ O NH  NH2

Example 31: step g
3-(6-Methoxy-pyridin-3-ylmethyl )-6-thiophen-2-yl-[1 ,2,4[triazolo[4,3-b]pyridazine

7=
N =N
XA N
N
The title compound was prepared as described in Example 17 from the product of the
preceding step (1.40 mmol) and 3-chloro-6-thiophen-2-yl-pyridazine (0.58 mmol) as
pale yellow solid. 'H NMR (CDsOD) § 8.29 (1H, d, J = 2.5 Hz), 8.19 (1H,d, J = 9.9
Hz), 7.93 (1H, dd, J = 3.8 Hz, 1.3 Hz), 7.90 (1H, d, J = 9.9 Hz), 7.78 (1H, dd, J = 8.6
Hz, 2.5 Hz), 7.75 (1H, dd, J = 5.1 Hz, 1.1 Hz), 7.24 (1H, dd, J = 5.1 Hz, 3.8 Hz), 6.78
(1H, d, J = 8.6 Hz), 4.54 (2H, s), 3.88 (3H, 5). ESI-MS (m/z): Calcd for C;6H,3N50S:
323.1; found 324.2 (M+H).

Example 32
5-(6-Thiophen-2-yl-[1,2,4]tﬁazolo[4,3-b]pyridazin-3-ylmethyl)-IH-pyn'din-Z-one
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15 The title conmpound was prepared as a yellow solid
fromthe product of the preceding step (1.15 mmol) by
woheoesdsod of Exanple 17: step b. 1H NVR (400 p¥ira;S2006/048241
DMSO-d6) 6 9.22 (1H, bs), 7.96 (IH, d, J = 2.2 Hz),
7.53 (IH, d, J = 1.5 Hz), 7.50 (1H d, J = 8.6 Hz),
7.20 (1H, dd, J = 8.4 Hz, 2.0 Hz), 6.93 (1H, dd, J =
2.2 Hz, 1.0 Hz), 4.24 (2H, bs), 3.43 (2H, s). 20
Exanpl e 35: step d 3-Benzofuran-5
yI nmet hyl - 6- t hi ophen-, 2
-[1,2,4]triazolo[4, 3-blpyridazine i NN:IN7 S 25
AR (EPRIRELIRG a6l @B 6lvE@ th anthydrous
The@@d&dtfgk% fro E’(T%e I‘Odl[JCt of tﬁe recedin e(=
dxct(l@:o@getlmm (10 g, Beas o BitheolY sPlgEAR A bospn th hq%ﬂés R mL) in
CH&%%;P %)i 6§§e(f%ﬁ tﬂ?h% yﬁlel r@éﬁétﬁgl)\bg conklarNM%c( MyMFJ% in

1H, 97 WO
vacmawsowa:aaa mesmcm/aowamnh aqyieoys Na&IC@s@)d Na;Cles 6'he1

con}_l?ﬂecp dﬂuggus( %yle_fs weae cc‘)lr\lf% G'é@eg {géﬁiés]m'%c% anld mtgra%d with

1099 MeOR/CHL(13, Hiltestsl, add the&v@pcbizatedfﬁl&atdzgqnfledm [(rpparﬁglve TLC

(lswgpﬁféa}ﬁ& %ig%slll%a) gw tg l Cd c}cu%d?glqu}gw% solid. 'H

Z0Dp étsmpmfgrar[ $ =9 ou)yT. 96(1]11; opHES3 21H, d,J = 9.8 Hz),
triazol o[ 4
7. 7&&% L0 3 i) B e T Bk, 7 Je Pt g 55
Hz 3. Su7)) 6.54(1H, d, J = 9.6 Hz), 4.42 (2H, s). ESI-MS (m/z): Calcd for
C,5H.,N508: 309.1; found 310.3 (M+]‘I)

Example 33
3-Pyridin-4-ylmethyl-6-thiophen-2-yl-[1,2,4]triazolo[4,3-b [pyridazine

The title compound was prepared as described in Example 17 from 4-pyridineacetic
acid hydrazide (1.81 mmol) and 3-chloro-6-thiophen-2-yl-pyridazine (0.58 mmol) as
a pale yellow solid. 'H NMR (CD;0D) § 8.50 (2H dd, J = 4.6 Hz, 1.4 Hz), 8.22 (1H
d, J=9.6 Hz), 7.94 (1H, dd, J = 3.8 Hz. 1.2 Hz), 7.93 (1H, d, / = 9.8 Hz), 7.74 (1H,
dd, J = 5.0 Hz, 1.0 Hz), 7.52 (2H, m), 7.23 (1H, dd, J = 5.3 Hz, 3.8 Hz), 4.69 (2H, s).
ESI-MS (mv/z): Caled for CsH;NsS: 293.1; found 294.2 (M+H).

Example 34
3-(1-Oxy-pyridin-4-ylmethyl)-6-thiophen-2-yl-[1,2,4]triazolo[4,3-b]pyridazire
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The title conpound was nade by treated
5- net hyl benzot hi ophene with NBS in 15 carbon
woevs7ackdeor i de, foll owed by the treatnment w t hrpewdispons/048241
cyanide in DW and then refluxed with agueous sodi um
hydroxide in ethanol. "H NVR (CD30D) 6 8.02-8.00 (1H,
d, J=8.2 Hz), 7.84-7.83 (1H, my 7.82 (1H, s),
7.51-7.50 (1H, d, J=5.0 Hz), 7.35-7.33 (1 H, d, J =
9.7 Hz), 3.76 (2H, s) 20 Exanple 36 step b

TopBRARRE e B RE snabli D B et e Bt sol i d
3-chiarapdrbeypnadiceicidof. 2manm)eme:ct|mg, at bE*cs Wwabnéd (O8nbidnt )

by the nethqd of Exa le 17: ste : HNI\/R(4OOI\/Hz
SR es S 3ot P pgycous NoHEQs arer, and Brige,gufhe

cox‘ébleéd aduddus Q’ayei]s extlgacgzdhmlh Cﬁz(_'i‘% ('I*he"éonq)me]d orggni% l{a:ge)rs were
drigd quqii azs@mzfiltergrs %tme%%ﬁltmwmw pwamwe TLC

(1d73 Nieéﬁ)c @n Qx%'é'a %ﬂzm L}h@CSW%—Ed ggle yg[l%\g solid. 'H

NMRé§IDG0®)§ &éh fZi[Ib’pb 8. ZﬂoﬂéhdSJy# P9t Hiz)), 7&5t(hHoph,eh'2 8 Hz,

[ tpi az i dazi_n
11 Zg ?lgta (ghég ﬁo?n%)ii%%igl ’%l’ Q%grdgdiasgéégzc ﬁlﬁogai\l 7565 aﬂs d, /=
7. 1Hanp2d (11, ﬂd oh* tShieHpy D8 i), 472t @H, sprESEMS\ans):afulcd for

. and 3- - 6-t hi ophen-2-yl - pyri dazi ne
C'Sfﬁféé)@m%‘{’%'lg@“%g’fgg'lp‘g%* el 1 ow sol id. ' H NVR (CD3CD)

',S 8.17 (1H, d, J—99Hz) 7.98 (1H, m), 7.90 (1H
dd,J:3.8HZ,10HZ) 1HdJ:9.8HZ),
7.85 (1H, d,J—84HZxa IHdd,J:5.0HZ,
1. BBewafurarb5-yihettyl-8-thibphera-25 12 )2, 41trid16%, 3% 19 F: z
s a1y P2) Y 34 (11 gylﬂ) 1hridds i bJpHidazing
(111, dd, J = 5.0 Hz, L 4.71 (2H, s).

Example 35: step a

5-Bromomethyl-benzofuran
O
<\/\©v8r

N-bromosuccinimide (5.0 mmol) was added to a solution of .
2,3-dihydrobenzofuran-5-ylacetic acid (5.0 mmol) and benzoyl peroxide (10mg) in
carbon tetrachloride (100 mL) and refluxed for 3 h. The mixture was cooled to room
temperature, filtered and concentrated. The product was recrystallized from ethyl
acetate: hexane (2:1) to giving the title compound as a white solid. '"H NMR
(CDsOD) b 7.62 (1H, d, J =2.4 Hz), 7.52 (1H, d, J = 0.8 Hz), 7.46 (1H, d, J = 8.4
Hz), 7.21 (1H, dd, J = 1.6, 8.4 Hz), 6.74 (1H, d, J = 3.2 Hz), 3.74 (2H, s).

Example 35: step b

Benzofuran-5-yl-acetic acid
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ESI-M5 (m z): Calcd for C18HL2NAS2: 348.1; found 349.2
(MH). 15 Exanple 37 3-Benzo[ 1, 3]di oxol -5
wpl20@td1yd67 6- t hi ophen- 2 PCT/US2006/048241
-[1,2,4]triazol o[ 4, 3-b] pyridazine N~INNO O S
20 Exanple 37: step a Benzo[1, 3]dioxol-5 yl-acetic
acid hydrazide <o \ KO NH NH2 The title conpound was
prepared as a pale pink solid from 25
3, 4- (et hyl enedi oxy) - phenyl acetic acid (1.74 nmol) by
c;he met hod of Exanple 17: step b. 1H NVMR (DVBO d6) S
119 bs), 6.82 (1H, d, J= 5.3 Hz), 6.81 (1H, d,
sa\\[» 8@7/075567 PCT/ US2006/ 048241 = 4. 4 Hz) ,
6 69 (1 H dd, J =7.9 Hz, 1.6 Hz), 5.96 (2H s), 4.18

(1 H d, J =43 H), 3. 24 (2H, s). Exanple 37: step
t hi.ophen- 2

NGl SRR b X0 il IR L SRRSREE % e

2 %dlhyﬁoberl’mﬁlmdé\t\ﬂscepkeﬁar ©R%es eashdlyesd ga%zgwﬁaioﬁxdlﬂ

th d di t
Sl B NS ST (e T
codiSd o rodfh tehipeRinse! fikered %m&%@a) Tl@c érlggﬁct("&ﬂv re?r fized
7.67 (1H, dd, J = i

froabethxl gce@tej_ hp&aneié L) mgwe 7 QQ{Q 4 144%@1 of whltg sglidyz SH NMRS
. SyQ - 7

(CHI6D) k62T, 0272 T e Pt X %0, (ffpg 2s (’?H 2484

Hzp 2 o i1, St Db A EL 98 =1 zfrmnmsmzsx M+H)

Example 35: step ¢
Benzofuran-5-yl-acetic acid hydrazide

<o/\©\/lcl)\
N\
NH

I
NH,

The title compound was prepared as a yellow solid from the product of the preceding
step (1.15 mmol) by the method of Example 17: step b. 'H NMR (400 MHz,
DMSO-dg) § 9.22 (1H, bs), 7.96 (1H, d, J = 2.2 Hz), 7.53 (1H, d, J = 1.5 Hz), 7.50
(1H d, J=8.6 Hz), 7.20 (1H, dd, J = 8.4 Hz, 2.0 Hz), 6.93 (1H, dd, J=2.2 Hz, 1.0
Hz), 4.24 (2H, bs), 3.43 (2H, s).

Example 35: step d
3-Benzofuran-5-ylmethyl-6-thiophen-.Z-yl-[l,2,4]triazolo[4,3-b]pyn'dazine

= /N\
N
/ S
S \'N/N ‘l
\_¢

The title compound was prepared as described in Example 17 from the product of the
preceding step (0.63 mmol) and 3-chloro-6-thiophen-2-yl-pyridazine (0.34 mmol) as a
pale yellow solid. '"H NMR (400 MHz, CDCls) § 8.04 (1H, d, J = 9.9 Hz), 7.75 (1H,
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15 Exanpl e 38 6-(6-Thiophen-2 yl-[1,2,4]triazolo[4,3.J
Jpyridazin-3 yl net hyl)-benzothiazol-2 ylam ne r N
wOMNos/0SsH2 Y N/ \ I1 \ S 20 Exanple 38: st epTas2006/048241

(2- Am no- benzot hi azol -6 yl)-acetic acid ethyl ester O

N -NHZ A solution of

(2-am no- benzot hi azol -6-yl )-acetic acid (0.61 nmmol, as
prepared by 25 Meyer et al. in J. Med. Chem 1997, 40,
1060) in absolute ethanol (10 nL) was treated mﬁth 3

0 ted H2SO4 and. ca.
@ 5 B o 786 LRAL 4 Bobde Db e, 7= 25%12) .56
ddPCH 3132006/ 104B24 e (matsy 711 (ef ldaxs £0s.03143.8THS), 6.72
reacti on was concentrated to dryness in vacua,
(IH R} 9938 sh RIS (@@E'Czl%@rgaafénb%@ﬁ 33adofiennd 333.3
, filtered, and phases separated. The aqueous
| ayer was extracted with cHd 2, and the conbi ned
organic |ayers were washed with water and bri ne,
dri ed over Na2SO4, fllte]g%qn %the filtrate 5
concentrated i n vacua title conpound as a
-?-éielnovibﬁbkapmm-.i-yhm;(l@m@henﬁz-}l-mz,@]trﬁzoﬁ)%3-?z]ﬂ3$1dakine
H d, J = 8.3 Hz), 8.2 Hz, 1.9 Hz),
415 (2H, q, J = 7.2 .'\65 (2H s), 3.42 (4H, s
[NH2 + H2O}), 1.26 (3
Cal cd for Cl1HL :
Exanpl e 38: st
aci d hydrazide

Example 36: step a
Benzo[bJthiophen-5-yl-acetic acid

o S
POV
HO

The title compound was made by treated 5-methylbenzothiophene with NBS in
carbon tetrachloride, followed by the treatment with sodium cyanide in DMF and then
refluxed with aqueous sodium hydroxide in ethanol. 'H NMR (CD;OD) § 8.02-8.00
(1H, d, J = 8.2 Hz), 7.84-7.83 (1H, m), 7.82 (1H, s), 7.51-7.50 (1H, d, J = 5.0 Hz),
7.35-7.33 (1H, d, J = 9.7 Hz), 3.76 (2H, s).

Example 36: step b
Benzo[b]thiophen-5-yl-acetic acid hydrazide
NHz

(/jg/\n/
S

The title compound was prepared as a yellow solid from the product of the preceding
step (1.08 mmol) by the method of Example 17: step b. 'H NMR (400 MHz,
DMSO-ds) § 9.24 (1H, bs), 7.91 (1H, d, J = 8.3 Hz), 7.75 (1H, d, J = 1.0 Hz), 7.73
(1H, d, J=5.8 Hz), 7.42 (1H, d, J = 5.3 Hz), 7.26 (1H, dd, J = 8.3 Hz, 1.8 Hz), 4.21
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The title conpound was prepared as a yellow solid from
the product of the preceding 15 step (0.40 nmol) by
woheovesisod of Exanple 17: step b. 'H NVR (400 PidiHaiS2006/048241

DMSO-d6) 6 9.18 (bs, IH, 7.51 (d, J:= 1.5 Hz, IH,

7.40 (bs, 2H), 7.24 (d, J =8.1 Hz, 1 H), 7.08 (dd, J
=81Hz, 1.8 H, 1 H), 4.25 (bs, 2H). Mass spectrum
(LCVMB, ESI pos.): Calcd for CO9H, ONACS: 222.1; found
223.1 (MtH). 20 Exanple 38: step c 6-(6-Thi ophen-2

5356 (RS ERRMS iy CrBior GablNes, 296ungoung 207.1

(IVMH& S 25 The title conpound was prepared as descri bed
in Exanple 17 fromthe product of the preceding step
(0.36 Mol ) and 3-chl or o- 6- thiophen-2-y|-pyridazine

Exbﬁz 26235mgb1}cas a yellowsolid. "H NV (DVBO d6) 6
9.8 Hz), 8.08 (1H, dd, J = 3.8 Hz, 1.2

b('Iﬂ%vi(qz -Yiylngethyl-G-tigophany3-yI-[ 1,284 tr{dzote[43:bpyridizinie
1 4 ), 7.68 (1 H s), 101 WD 2007/ 075567

067028241 7.41 (2H, m), 7.26 (3H, n), 4.51
(mz): Calcd for C17H12N682: 364.1;
. \ Exanple 39 5 6-(6-Thi ophen-2
y 1,2,4]tria [ 4, 3-b] pyri dazin-3

ylmethyl)-quinoline N g-N NS N The title conpound

was prepared as described in Exanple 17. | H NWMR
Thé @E]E@&ﬂl ou&l ®ad b

§ gegar & af JiE!;crﬂed dn Exgx}r_xlglé'ﬁ frgﬁxfgg Bﬁoﬁgsof the

96- 7.
Pfee?qlflg 329? (§-53 mungl) anc é qlﬁqro @tmepmn%y( pytidazine (D.26 @) as a

palé- i@lhﬁz)sohi ﬁhﬁwﬁgzcb&d%))gﬁgs ;}g%ﬂl %Jl 93 ﬁéi 7 457826%2)m)4§ 90
ddgl 7 3.8 Ha 1.0 Ha), 7336:(131 4, HE)9 8 HZ797 :(sfzanﬂ &) .= ESIHNGT.74
(1}( Waz) = $8'ke8 1. 8L, P3RS = 5.5 12), 746 (A1, dd, J = 8.3 He, 1.7

Hz), 7.34 (1H, d, J = 5.6 Hz), 7.22 (1H, dd, J = 5.0 Hz, 3.8 Hz), 4.71 (2H, s).
ESI-MS (m/z): Calcd for CigH2N4S: 348.1; found 349.2 (M+H).

Example 37
3-Benzo[1,3]dioxol-5-ylmethyl-6-thiophen-2-yl-[1,2,4]triazolo[4,3-b Ipyridazine

Example 37: step a
Benzo[1,3]dioxol-5-yl-acetic acid hydrazide

g
()] |I\|H
NHp °
The title compound was prepared as a pale pink solid from

3,4-(methylenedioxy)-phenylacetic acid (1.74 mmol) by the method of Example 17:
step b. 'H NMR (DMSO-de) § 9.13 (1H, bs), 6.82 (1H, d, J = 5.3 Hz), 6.81 (1H, d, J
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343.04; found: 344.3 (M+H). 15 Exanpl e 40
3-(2, 3- D hydr o- benzof uran-5
wol2netdiysel ) - 6- (5- nor phol i n-4 yl net hyl furan-2 pCYA[S1008/048241
4]triazol o[ 4, 3-bJ pyridazine CN (I O O NN NN 20
Exanpl e 40: step a
6- Chl or o- 3- (2, 3- dhydr o- benzof ur an-!;
ylmethyl)-[1,2,4]trzazol o[ 4, 3-b]pyridazine CI N NN
I / p (2,3-D hydro-benzofuran-5-yl)-acetic acid

= SYEARRT T 8 10 TR D 3H Ghirohg 15088 iy .3 1,

3.24e281, epnbi ned and di ssolved in 102 WD 2007/ 075567
PCT/ US2006/ 048241 butanol (120 nL). The reaction
m xture was heated to 120 C overnight. The reaction

Exm,)pw_gp-gtéﬁped yell ow and cl oudy. After cooling to rt
the reaction was filtered and washed with MeOH

3'??@?‘15#@6"'?%’5&.@@?‘1"@@ Gthiopiean-2-gk61, ef Jiraolp[43- bdpjzrédazme
olid. "HNW (CD3CD): S 8.06-8.03 (1H, d, J= 9.6 Hz),
7827 (1H, s), 7.08-7.06 5 (1 H d, J = 9.6 Hz),
.72-6.70 (1 H d, I =8.6 Hz), 4.55-4.50(2H, t, J =
=8NHz), 4.46 (2H, s), 3.18-3.14 (2H, t, J 8.58

) N @ step b S-[3-(2, 3-Di hydro- benzofuranS
tayl) 9]tr|azolo[43b]pyrlda2|n6yll furs
10 N=2-car ghyde H O,NC ,N N

The title compound was prepared as described in Example 17 from the product of the
preceding step (0.39 mmol) and 3-chloro-6-thiophen-2-yl-pyridazine (0.21 mmol) as a
white solid. "H NMR (CDCl3)5 8.05 (1H, d, J=9.8 Hz), 7.67 (1H, dd, J = 3.8 Hz,
1.2 Hz), 7.56 (1H, dd, J = 5.1 Hz, 1.1 Hz), 7.46 (1H, d, J=9.8 Hz), 7.18 (1H, dd, J =
5.0 Hz, 3.8 Hz), 7.00 (m, 2H), 6.75 (1H, d, J = 7.8 Hz), 5.90 (2H, s), 4.51 (2H, s).
ESI-MS (m/z): Caled for CigH/2N4OS: 336.1; found 337.2 (M+H).

Example 38
6-(6-Thiophen-2-yl-[1,2,4]triazolo[4,3:b Jpyridazin-3-ylmethyl)-benzothiazol-2-ylami

ne

Example 38: step a
(2-Amino-benzothiazol-6-yl)-acetic acid ethyl ester

R
NH,
/\O S

A solution of (2-amino-benzothiazol-6-yl)-acetic acid (0.61 mmol, as prepared by
Meyer et al. in J. Med. Chem. 1997, 40, 1060) in absolute ethanol (10 mL) was treated

with 3 drops of concentrated H2SOx and ca. 1 g of dry 4A molecular sieves, and
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The general procedure for Suzuki cross coupling as

described in Exanple 1 was foll owed using
wo-20@vdosdedehyde- f ur an- 5- boroni c acid (24 ng, OPCTMUSRA0K/048241

and 15

6- Chl or 0- 3- (2, 3-di hydr o- benzof uran-5--yl net hyl ) - [

1,2,4]triazol o[ 4, 3-b] pyridazine (41 ny, 0.14 mol).

ESI-M5 (nmfz): Calcd. For Cl9H14N403: 347.2; found:

346.11 (M+H). Exanpl e 40: step c 20

nzof uran- S-nmorpholin-4
heglfé a) %HP!( Tl?%r?f;a g g‘ﬁ r3acF3n ﬁvas C%T%elj’l rgkégltg ?ﬁrﬁgsmn vacuo,
pa@ywndﬁbstweemzﬂlﬁnd@matﬂad 4qudst N‘d.HCOg, filtered, and phases
% (% benzof ur an- 5- h‘
seppras g, ThsARsPHS o BRe T BN Wil Y14 ah Hhe ranbined organic

layeR-were v H&hwdﬁ watdr £ dWineDd i H¥8R N2, SORI R
; AcCH (n§ dr ops) vvearzeago &%d rb%d(tﬁeD@\Jate

co‘tcfﬂ'li‘tezi’b"‘fCI‘ff’sglmg theydidzicarsprung astar yehlowt %Bl!,db 0 rlé INMRi (€ Cl3)

5 9P P7Q9 (1pok) s 2 h r rt
For 'mlnés WO 20(’)7/107?;36%1 Emﬁ?@mom 0482%}JIZr ﬁ%lr{g} HiRe (2H,

9, 4 5det Hah 3vias(2Hp 8 St @ﬁ@ [NHL2\tab2@f bRH G-, by= 7 1 Hz).
t 6 r
ESF—%&S%EWQ(*:@%B tﬁﬁ é-'lﬂ{ t1e c 0l 5%%/?1 gﬂ?gﬁ'g 3t (NZ%;” as a

solid. '"H NWR (CDGCD/CDCl3) 8 8.23-8. 21 (1H, d, J=
Exadmbi 81-7.78 (1H, d, J = 9.8 Hz), 7.42-7.41(1_
xmﬁéisj'“‘“’zé’s Hz), 7.22 (1L H, s), 7.17-7.15 (1L H, d, |
(Z-A”@nﬁ-bmz)ozhiﬁzcﬂ-@,@l-)-&c%c Gdidhydrazide= 3.5 Hz), 6.67-6.65

(1H, d, J = 8. HI—|z) 4.57 (2H, s), 4.45-4.38 (4H, m,

39%(4H br s 3.40-3.33 (4H m, 3.17-3.13 (2H t,
H'\i_‘; I'-M5 (mz): Calcd. For C23H23N503:

2 ound: 418.3 (M+H). Exanple 41 10

3- (2 3- Di hydr o- benzof uran-5 yl net hyl ) - 6- ( 3- net hoxy

pyridin-4-yt)-[1,2,4]triazoto[4 ,3-1iJpyridazine
The title compound was prepared as a yellow solid from the product of the preceding
step (0.40 mmol) by the method of Example 17: step b. 'H NMR (400 MHz,
DMSO-ds) § 9.18 (bs, 1H), 7.51 (d, J = 1.5 Hz, 1H), 7.40 (bs, 2H), 7.24 (d, J = 8.1
Hz, 1H), 7.08 (dd, J = 8.1 Hz, 1.8 Hz, 1H), 4.25 {(bs, 2H). Mass spectrum (LCMS,

ESI pos.): Caled for CoHgN4,OS: 222.1; found 223.1 (M+H).

Example 38: step ¢
6-(6-Thiophen-2-yl-[{1,2,4]triazolo[4,3-b Ipyridazin-3-ylmethyl)-benzothiazol-2-ylami

ne

N
N_ _sS NS
2
W
N N
S

The title compound was prepared as described in Example 17 from the product of the
preceding step (0.36 mmol) and 3-chloro-6-thiophen-2-yl-pyridazine (0.22 mmol) as a
yellow solid. '"H NMR (DMSO-de) § 8.36 (1H, d, J=9.8 Hz), 8.08 (1H, dd, J = 3.8
Hz, 1.2 Hz), 7.94 (1H, d, J = 9.6 Hz), 7.87 (1H dd, J = 5.1 Hz, 1.4 Hz), 7.68 (1H, s),
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O N NN~ \ ~ NN The title conmpound was prepared
as described in Exanple 40. "HNWR (CD3CD): 15 S 8.63
wORo0d4/075%7 8.44-8.43 (IH, d, J = 5.3 Hz), 8.20P8TA82006/048241
(111, d, J = 9.8 Hz), 7.88-7.87 (1 H d, J = 5.3 Hz),
7.80-7.77 (1 H d, J'=9.6 Hz), 7.12 (1 H s),
7.02-7.00 (1H, d, J = 8.0 Hz), 6.56-6.54 (1H, d, J =
8.3 Hz), 4.44 (2H s), 4.41-4.37 (2H, t, J = 8.3 Hz)
4.00 (3H, s), 306301 (2H, t, J—83Hz) ESI - M5

7 4iTor m B o S SSP NSC’%%S%% B lonts. 300 s,

3641 nfehyt 365 8- ((\AS;—H))r pholin-4 yl nmethyl -thiophen-2 yi)-|[
1,2,4Jtriazol o[ 4,3-bJpyridazine 0 0 ON~~ NNN S
N 25 104 WD 2007/075567 PCT/ US2006/ 048241 The title

conpound was prepared agf@asseisped i n Exanpl e 40.
"H- NWVR (CD3, CD): 8 8.14-8 , d, 9.8 Hz),
7. 8404 Fjaphem 2yl- ,:2:5]@“3@‘5?[?;%17)’”@@173-}’%(!tltm!)-q:u,indlirw

9.8 Hz), 7.35-7.34 (1H, d, J ==37 Hz), 7.13 (1H, s),
7.08-7.06 (IH d, J = 8.8 HZ,N6 54 (1 H d, J =
8.0 Hz), 4.60 (2H, s, 4,40-4 3(4HY> M, 3.84 (2H, br
s), 3.29 5 (2H, brls \25%2% =/3. 05-3. 01 (214,

t, J = 8.8 Hz). ESI'S\B NCal cd. For C23H23N502S:
433.16; found: 434.3 (MY H). Exanple 43

6- (6-1mdazol -1 yl-[1,2,4]triazol o] 4, 3-b] pyri dazi n-3

The/ L@ t&ibdurftivBOpreParel s bediribed in Example 17. 'H-NMR (CDCls):

| 6 8.13-8.11 (1H, d, J = 8.5 Hz), 8.08-8.05 (2H, m), 7.96-7.95 (1H, d, J= 1.7 Hz),

7.90-7.87 (1H, dd, J = 2.0, 2.0 Hz), 7.66-7.65 (1H, dd, J = 1.0, 1.0 Hz), 7.57-7.56
(1H, dd, /= 1.3, 1.3 Hz), 7.48-7.46 (1H, d, J = 9.8 Hz), 7.38-7.35 (1H, q,J =4.2 Hz),
7.18-7.16 (1H, dd, J = 3.7 Hz), 4.79 (2H, 5). ESI-MS (m/z): Calcd. For C;oH,3N5S:
343.04; found: 344.3 (M+H).

Example 40
3-(2,3-Dihydro-benzofuran-5-ylmethyl )-6-(5-morpholin-4-ylmethyl-furan-2-yl)-{1,2,
4]triazolo[4,3-b] pyridazine

Example 40: step a
6-Chloro-3-(2,3-dihydro-benzofuran-5-ylmethyl)-[1,2,4]triazolo[4,3-b Ipyridazine

=N
T CD
N
N-N o)

(2,3-Dihydro-benzofuran-5-yl)-acetic acid hydrazide (633 mg, 3.3 mmol) and
3,6-dichloropyridizine (Aldrich, 447 mg, 3.0 mmol) were combined and dissolved in
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N 10 A m xture of

6-(6-Chloro-[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl net hyl
wd-200ra1sderne, i m dazol e, and potassi um car bonaCe/use006/048241

stirred in DMV (3 nL) for 8 h at 100 C. Aqueous HCl

(0.5 N was added and the volatiles were renoved in

vacuo. Purification by HPLC (5-35% B 15 over 45 mn)

yi el ded the product as a TFA salt. The resi due was

di ssolved in ag INHC (5 nlL) and the volatiles

[ Af t t tit th
o ) B S S2E ) S
rea%:@c%r)é h@itdreﬁtuﬁle@%ﬁ:ﬂo%n‘d@l&ﬁ@ itertb itk 8 Brihe rdactidRwas
filteygd @azl msgsd yith Ma@Hgeldiag the gew)prgdtmme mg, 93%58s a tan

w130 B 0l Bl o

(1B .3 J/H9.6 Hz)9872-5. 719 (11RA, 4= 816 Hz9,.1955ﬂ)5.0 (ZH{?, 18,8 H}), 4.46

s i’&?lg%' 14 @5‘741’98?%?{?) 3'28E§I (Nwsrém ZEiaan?LC?M For

6- [ 6- (4- Brono-i m dazol -1
4] triazol o[ 4, 3-b] pyri dazi n-3
Ex%ﬂ'}%{f[‘i?yl linoline Br--<\\~IVN, NNN 25 The title
5-[wz;pmgidma5e:&bﬁm yﬁﬁetgﬁ'f-ﬂ Qb;%d%azo imi;ﬁda}m -6yl fura

n-2repy I\@é‘gle(lH d, J 99Hz) 8.45 (1 H m, 8.32 (1
HH, dd, J = 105 WD 2007/ 075567 PCT/ US2006/ 048241 1.8,

), 8.27 (1H d J =88, 817 (1 H d, J =
8.1 J =57, 83 Hz), "8.10 (1H,
. ). 1 (2H s). ESI-M5 (mz): Calcd. for
: QOS 0/ 406.0; found: 406.3/408.3

! 5 Exanple 45 4-(6-1m dazol -1
-[1,2,4]triazol o[ 4, 3-bJpyri dazin-3 yl met hyl) phenol

OH N~ N N -MN\
The general procedure for Suzuki cross coupling as described in Example 1 was

followed using 2-carbaldehyde-furan-5-boronic acid (24 mg, 0.7 mmol) and
6-Chloro—3-(2,3-dihydro-benzofuran—S--ylmethyl)—[ 1,2,4]triazolo[4,3-b]pyridazine (41
mg, 0.14 mmol). ESI-MS (m/z): Calcd. For CjoH,4N,O5: 347.2; found: 346.11
(M+H).

Example 40: step ¢
3-(2,3-Dihydro-benzofuran-5-ylmethy.l)-6-(5-mo:pholin-4-ylmetkyl-furan-Z-yl)-[I,Z,
4[triazolo[4,3-b] pyridazine

5—[3-(2,3—Dihydro-benzofuran-5—ylmethyl)—[1,2,4]triazolo[4,3-b]pyridazin—6-yl]-furan
-2-carbaldehyde (21.6 mg, 0.06 mmol), morpholine (6.5 L, 0.07 mmol) and AcOH
(2 drops) were combined in DCM (1mL). To this was added sodium
triacetoxyborohydride (19 mg, 0.09 mmol) and the reaction was stirred at rt for 2
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Exanpl e 45: step a 10
4-(6-Chloro-[1,2,4]triazol o[ 4, 3-bJpyri dazin-3

woletdiydey phenol C N1 ' NNI OH PCT/US2006/048241
(4- Hydr oxy- phenyl )-acetic acid hydrazide (10g, 0.06
nmol ) and 3, 6-dichl oropyridizine (A drich, 8.96g, 0.06
nol ) were conbi ned and di ssolved in butanol (120 nli).
The 15 reaction m xture was heated to 100 C overnight.

The reaction m xture turned yellow and cloudy. After
| lter and washed

hcoo#hﬁ/g 9rt t he rn?r don was i’g'

OB BGHOD S FPRG R 4B S Uy OHPEY&E} aurflcsmgn bg&HLC
5-65%1 CNowwep @dsh d 3 h& 3

( ,330}38 oue 882%{)137: suflin; 1 Mle é&%@)d7 48(57 %g Zf‘fb}ﬂs?
Solﬂ -HMRYED:QD/G 1998632231 Sal (lJH .9 %946H7), 3. 8192 8368, d, J

= d@Ha) daglr 848 ) - 35 B %ég a9, 3 E isgﬁx'\/ﬂgl 9.6 Hz),
9@:@%(1&{,451 %3@#113 &60&651(1(11{311017—18 3 Hz), 4.57 (2H, ), 4.45-4.38

bk o 23 6L o U 07l T D O s
(HMTCQ@EOBWOAHZ@LOJMH 18;ttbend: dIBBUMMH+MRS pr epar ed
from
4-(6-Chloro-[1,2,4]triazol o] 4, 3- b] pyri dazi n- 3-yl net hyl
) - phenol  (Exanpl e 45: stm@n_aéleamd i m dazol e as
?%s ka),ed [ %_ H NVR oD): S 9.78
3-( @"‘y ’ée'f%'ﬁ’“g yim '(ﬂ_fH)- O 3-mpet xg-mmlm-s 88/ ﬂmpzoloM
J=1.8 Hz), 7.97 (IH, d3-b}},yn%agnb|z) 7.83 (1H, dd, J=
1.3, 518Hz)723(H —86Hz) 6.72(2H,d,
J =8.6 Hz), 4.53 (s, 2H). ESI- ): Calcd. for
N-O Exanpl e 46

C15H12N60: 292.1; n 293. 2
4- (6-Pyrazol -. 1yl 4[| ,]2, 4Jtri gz0 4 3-Dbj pyridazin-3
yl met hyl ) phenol N~

NN N
PN

The title compound was prepared as described in Example 40. 'H-NMR (CD;OD):
88.63 (1H, 5), 8.44-8.43 (1H, d, J = 5.3 Hz), 8.20-8.17 (1H, d, J = 9.8 Hz), 7.88-7.87
(1H, d,J=5.3 Hz), 7.80-7.77 (1H, d, J = 9.6 Hz), 7.12 (1H, s), 7.02-7.00 (1H,d,J=
8.0 Hz), 6.56-6.54 (1H, d, J = 8.3 Hz), 4.44 (2H, 5), 4.41-4.37 (2H, t, J = 8.3 Hz), 4.00
(3H, 5}, 3.06-3.01 (2H, t, J = 8.3 Hz). ESI-MS (m/z): Calcd. For Cy0H7N50,:
359.14; found: 360.3 (M+H).

Example 42
3-(2,3-Dihydro-benzofuran-5-ylmethyl )-6-(5-morpholin-4-ylmethyl-thiophen-2-yl)-{
L,2,4]triazolo[4,3-b]pyridazine
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OHN,NNN--C N 10 ~N The title conmpound was

prepared as described in Exanple 43. 'H NWR
wOC1346D30CD) : S 8.48 (1H, dd, J = 0.5, 2.8 Hery/R204/048241

(1H, d, J = 9.9 Hz), 8.13 (1H, d, J =9.9 FE) 7.86

(IH, dd, J =1.3, 1.8 Hz), 7.26 (2H, d, J = 8.6 Hz),

6.78 (2H, d, J =8.6 Hz), 6.65 (1 H dd, J =1.8, 15

2.8 Hz), 4.50 (2H, s). ESI-M5 (nz):.Calcd. for

C15H12N6O: 292.1; found: 293.2 (MtH). Exanple 47

TG 6 Round i3 prepared as iesribed in BramalngP- (H-IMR (GPAQD):
5 lJl@ESllB(iH m;slsdm) - %-'ytsat(nh d Imbemml 38181 hapaned M9 g

Hg), (7 635&?‘6%‘1 [dl /5 z i?tH@a%df’gFH 9 BP§y7r@‘§é1ﬁ i d = 8.8 Hz),

B3 7 5
65BN, w0 125, 4.6 ALY, "’S%d““c]?ﬁn‘éﬁo“éoﬁrg‘ég 2B, 320
(26 HE5). Bd RH, mahff-S-Ql5(2H, - AvR.§ BDCIBYEMS (r@/z].?CﬁlcflﬁFor

J | (IH, d, J= 9.0 H),
C%%Ns%zﬁsﬁﬁﬁfg@dﬁg@:%éﬁﬂ??, 8.28-8.25 (1H, d, J=
8.5 Hz), 8.1.4 (1H, s), 8. 06 8.03 (1H, dd, J = 2.0,
8.8 Hz), 5 7.93-7.90 (1 f 9.8 Hz), 6.72-6.70
(1H, d, J = 8.0 Hz), 4. 8% . ESI-MB (mz):
Cal cd. 6—F6;Im@z5bill)ﬂ-ﬂ52 4ﬁ9£52¢ﬂ5[4 3-0Yp3idadiNO3-Srk il -quinoline
Exanpl e 47: step b

Qz
z
25

A mixture of 6-(6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline, imidazole,
and potassium carbonate were stirred in DMF (3 mL) for 8 h at 100 °C. Aqueous HCI (0.5
N) was added and the volatiles were removed in vacuo. Purification by HPLC (5-35% B
over 45 min) yielded the product as a TFA salt. The residue was dissolved in aq IN HCI (5
mL) and the volatiles removed in vacuo. After two repetitions, the product-dihydrochloride
was dried under high vacuum to yield a glassy solid (53 mg, 44% yield). 'H-NMR (CD;OD):
89.60 (1H, s), 9.17 (1H, dd, J = 1.5, 5.3 Hz), 9.10 (1H, m), 8.58 (1H, d, J=9.9 Hz), 8.38
(1H, m), 8.36 (1H, m), 8.27 (1H, m), 8.23 (1H, m), 8.05 (1H, dd, J=35.3, 8.3 Hz), 7.98 (1H,
d, J=9.9 Hz), 7.72 (1H, s), 5.12 (2H, 5), 4.98 (2H, m). ESI-MS (m/z): Calcd. for C;gH3N7:
327.1; found: 328.3 (M+H).

Example 44
6-[6-(4-Bromo-imidazol-1-yl)-[1 ,2?,4]triazolo[4,3-b]pyridazin-3-ylmethyl]—quinoline

N:‘ |\1
BI“"‘Q\/N /N\N {

The title compound was prepared as described in Example 43. 'H-NMR (CD;0D): § 9.21
(2H, m), 8.72 (1H, d, J = 1.5 Hz), 8.59-(1H, d, J = 9.9 Hz), 8.45 (1H. m), 8.32 (1H,dd, J =
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5-(3-Qinolin-6

ylmethyl -[1,2,4]triazol o[ 4, 3- b] pyri dazi n-6
wol2perdisssphene- 2- carboxylic acid 10 et hyl esteCTNS26006/048241

NN OSN' N N To a flask containing 6-(6-Chloro-]|

1,2,4]triazol o[ 4, 3- b] pyri dazi n- 3-yl net hyl ) - qui nol i neas

prepared in Exanple 47: step a (625 ng, 2.11 nmmol) and

Pd(PPh3)4 (120 ng, 0.10 nmol) 15 under argon was added

5- et hoxycar bori yl t hi ophenyl - 2-zi nc broni de (0.5M i n

1 ). T t heat e
g Bzt sl P - BBk 17 1 b Bt G s 2 5.7, 8.3 o),
8. 100N $y apd =loyo He) M1 TE s).eBSI-MB(MBS: Carldetbricd SHEB@NQL 405.0/406.0;
uenche y. addition of methanol (5 nL) followed
f'gﬂ %@Srﬁ_@’“m*ﬂ*'g?ral met hanol (5 nl) and

i sopropanol (5 nL) was added with stirring, foll owed
by 2N NaCH to adjust the pH 8. After stirring for Ih,
the 20 ppt was coll ect edExampledSd title conpound (480

1, SN At Pl oD i

(DVMBO-d6): 8 8.84 (1H, dd J = 4.8uHz), 8. 42
(1H, d, J = 9.9 Hz), \so (1H P
H

4.0 Hz), 7.97 (3H, g{q\i\

(1H, dd, J = 2.0, 88 Hz) WON1H dd, J = 4.3
Hz), 4.75 (2H, s), 4.33 S0 J = 7.1 Hz), 1.33
(211, t., J = 7.1 Hz). ESI-I\/B(n12) Cal cd. for 25

C22H1I7N502S: 415.1 found: 416.2 (MrlH). Exanple 47:
Exsmfffb? (Stepvet hyI pi perazin-X yl)-[5-(3-quinolin-6

O e e B DRt e Bl )
C:T/U82006/048241 CND N N
SOAOW

(4-Hydroxy-phenyl)-acetic acid hydrazide (10g, 0.06 mol) and 3,6-dichloropyridizine
(Aldrich, 8.96g, 0.06 mol) were combined and dissolved in butanol (120 mL). The

7(1H d, J =
J=81H)), 7.7
8.3

7

reaction mixture was heated to 100 °C overnight. The reaction mixture turned yellow
and cloudy. After cooling to rt the reaction was filtered and washed with MeOH
yielding the desired product (11.5 g, 36%) as a yellow brown solid. 'H-NMR
(CD;OD): 8 9.3 (1H, br s), 8.44-8.42 (1H, d, J = 9.6 Hz), 7.48-7.45 (1H, d, J = 9.6
Hz), 7.12-7.09 (2H, 4, J = 8.6 Hz), 6.70-6.68 (2H, d, J = 8.6 Hz), 4.35 (2H, s).
ESI-MS (mv/z): Calcd. For C2HgCINGO: 260.05; found: 261.2 (M+H).

Example 45:; step b
4-(6-Imidazol-1-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-phenol
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O NN N4 To a suspensi on of

5- (3- Qui nol i n- 6-yl methyl [ 1,2,4]triazol o 4, 3-b] pyri
woarim7sseyl ) -t hi ophene-2 5 carboxylic acid et hpCTast@e048241

as prepared in Exanple 47: step a (100 ng, 0.24 mol)

in THE (4 nL) and MeOH (2 nL) was added 2N NaCH (0. 25

m., 0.5 mol) turning the m xture dark but nore

honogeneous. After stirring for 2h, IN HOJ was added

to bring the pH-2. The solvents were renoved in

e residu ried on high vacuum To the
Tof B G iBduhd aagaeaﬂ@?dd 14 ng, 0.3 mol) and HOBt (70

4- (ﬁg:mams[lmmﬁaiolomoj-bwahy -3DMmetByliHphend(ELarhpge 2 5t btep a) and
was added to theg stirred suspension

‘m}%?l&?ﬁ ﬁasqﬁ@ﬁegréﬁéawle 4% t BrNMR K?PB@DBofi 9.38 (Mnt, J = 1.3 Hz), 8.54
B, dethy brirbes agi(iA, ¢ Qﬂp8|i-¥12)17m BL, B85 ?df&-’ig) é}'!%o(ﬁgledd J=123,

reacti on was stirred Vater (T nL

1.8He). 7238 (@Bl dt J =8.¢ Biap SnEhR2E, e We= B dridzde d.53r(s VAU ESTIMES (m/z):
S u I € P HR (5-35% B over 45

Ca[rﬁahgo?t?ﬁ%aﬁlﬁgdg% ITE)RH ﬁ v\gw"tgﬁrl ce dissolved in 15

1: 1 MeOH 2N HO (15 nl) and concentrated to yield the

product - hydrochl ori de salt 41 ng, 36% as a

Iight yellow solid. 'H ): S 9.28 (1H, dd, J

= 1. 3, 4(63Pyrdzdl-1-91-P52, @}m“ukozalpk,s-é] nliaan-fz bnétfy)-phehBi

(1 H d, J =9.9 Hz), 59 (1 H, 5? 5 Hz), 8.55

(1H, ny. 8. 37 (2H, m, 8.16 (1H, H 5.3, 8.3
Hz), 8.12 (1H, d, J \7£ Hz) u (1 H d J=4.0
Hz), 5.10 (2H, s), 4.67V¢ 3.62 (4H, m, 3.30
(2H, M), 2.99 20 .(3H, s)k MS(rriz) Cal cd. for
C25H23N70S 469. 2 found: X70.Y (MH). Exanpl e 48
5-[ 3- (4- Hydr oxy- benzyl )-[ 1, 2, 4]tr|a20|'o[4 3-b] pyridaz

Pl PR3543 SRR bb S L 5h B bmSm.omy-
8.48 |(1H,edcwmooand 8VH® smn) aried, ps 9@91919)"il8bsd(1w dE%a@é ﬁ ,7.86 (1H,
dd 7’%!1 3( 1. 8|_]-Iz)d7 26 (2H4d01 ) ng) @78(@&4 dgJ =B. &H«z),(ﬁ 6@;11{ 'dd, J = 1.8,

2. 81{27594 ?@ (3, .@} ESIMSQm?z)l'@adlfcdg {&%&ﬁ@g& f_éif)l’ ? 1%:1?%%3.3 (M-+H).

=77 Hz), 1.46 (1H, t, J= 7.7 HzZ). ESI-MB (M 2z):

Cal cd. for CL9HI6NAO3S: 38Q, g fopnd: 381.2

(4-Methyl-piperazin-1-yl)-[5-(3-quinolin-6-ylmethyl-[1,2,4]triazolo[4,3-b Jpyridazin-6-yl)-th

iophen-yl]-methanone

Example 47: step a
6-( 6-Chloro-[1,2,4]triazolo[4,3-b Jpyridazin-3-ylmethyl)-quinoline

\N

\

RIS
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5 (MtH) . Exanpl e 49 _ _

5-[3-(4- Hydroxy-benzyl)-[1,2, 4]triaziol o[ 4, 3-b] pyri daz
wone@sybsbt hi ophene- 2- carboxylic acid (3-di merbyltapioa48241

propyl)-amde -NOH NH/ S NN 10 The title conpound

was prepared as described in Exanple 47. 'H NWR

(CD3OD): S 8.59

(1H,d, J=9.9Hz), 8. 52(1H,d, J=9.9Hz), 8. 12(1H,d, J=4. 0Hz) , 1

.90(1H,d,J=4.0 Hz), 7.36 (2H, d, J = 8.6 Hz), 6.80

(2H,, d, J = 8.6 Hz), 4.63 (2H, s), 3.54 (2Ht, J =

6.6 Hz), 15 3.27 (2H, m, 2.95 (s, 6H), 2.12 (2H, ni).
ThE%krel‘e@n%Etxza wa@@l’éf)q:edfeﬁrde (S ANER DI AP - H-NNIRYEDCL): &

9.1{7s9. gg& B, G5 ﬁ?dﬂ@ S@Mﬁ&fl&hﬂw 9.0 Hz), 8.50-8.48 (1H, d, J = 9.6
Hz)]' Ryls) h1d214]28‘05‘ii?f fjiéerf' g%pé’ék%é i hﬁqJ 2.0, 8.8 Hz),

-t hi'op en 2
|- 9%1%611(1%9 I&d—IZ)OGMZP@N)(lI‘H A anpDEH4.801(2H, §. ESI-MS

<mﬁﬁ>[n§{a#%r Forb NP S0 BIAR 2063 (M) g

yI] thlophene 2 25 -carboxylic acid ethyl ester 110
09;/ 67 PCT/ US2006/ 048241 0 0 OS NN N The

Exf’f"t"? 2F€ nd was prepared as described in Ex;n’plze%
5- umbhhllﬁlbﬁm 2,45tréuzblo[4,6 18dazin-6-y1)-thibBRenel2-Bdrboxylic acid

Yy —40le')‘ﬁt7 (rljrlijpyd, f‘a:ﬁ)ombj);, 746 0
"”‘%’}esﬁff J=9.6 H), 7.37(1 H m, 7.25 (1 H m),
6.72 (L H, d, J = 8.0 H), 4.52 (m 4H), 4.43 (2H, q,
J=7.1 — .

V/
7 , N
O S /N\N N
N
s \N

To aflask containing 6-(6-Chloro-[1 ,2.4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinolineas
prepared in Example 47: step a (625 mg, 2.11 mmol) and Pd(PPhs), (120 mg, 0.10 mmol)
under argon was added 5-ethoxycarbonylthiophenyl-2-zinc bromide (0.5M in THF, 12.7 mL,
6.35 mmol). The solution was heated to 68 °C for 3h, during which the starting material was
consumed by LC-MS. The reaction was cooled to rt and quenched by addition of methanol
(5 mL) followed by 3N HCI (6 mL). Additional methanol (5 mL) and isopropanol (5 mL)
was added with stirring, followed by 2N NaOH to adjust the pH~8. After stirring for 1h, the
ppt was collected to yield title compound (480 mg, 54%) contaminated with zinc salts. The
material was used without further purification. 'H-NMR (DMSO-de): 8 8.84 (1H, dd, J = 1.5,
4.0 Hz), 8.42 (1H, d, J = 9.9 Hz), 8.30 (1H, m), 8.07 (1H, d, J = 4.0 Hz), 7.97 (3H, m), 7.84
(1H, d, J = 8.1 Hz), 7.77 (1H, dd, J = 2.0, 8.8 Hz), 7.49 (1H, dd, J = 4.3, 8.3 Hz), 4.75 (2H,
s),4.33 (2H, q, J = 7.1 Hz), 1.33 (2H, t, J = 7.1 Hz). ESI-MS (m/z): Calcd. for
C2H7Ns50,S: 415.1 found: 416.2 (M+H).

Example 47: step ¢

(4-Methyl-piperazin-1-yl)-[5-(3-quinolin-6-ylmethyl-[1,2,4 Jtriazolo[4,3-b]pyridazin-6-yl)-th

tophen-yl]-methanone
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5 Hz), 3.17 (2H, m, 1.44 (3H t, J=7.1 :Hz). ESI-M5
(mz): Calcd, for C21H18N403S: 406.1; found: 407.2
woObddyo7sdexanpl e 50: step b PCT/US2006/048241
[5-[3-(2, 3-D hydro-benzofuran-5 _ _ _
ylmethyl)-[1,2,4]triazol o[ 4, 3-b] pyridazin-6-yl]-thio
10 phen-2 yl)-(4-nmethyl piperazin-J yl)-1.1tethanone
ND NO OSNNN The title conmpound was prepared as
described in Exanple 47. 'H NWR (CDCl13): S 8.07 (1H,
= 9.9 Hz), 7.57 (1 H d, J =3.13 Hz), 7.45 (1 H,

d, J =
N~J =99 H), 7.34 (1 H m, 7.29 (1H d, J= 3.8
@, 7.25 (1H, dd, J= /A=8, 8.1 Hz), 6.71 (1H, d, J=

N

3.

J=s15 8.6 Hz), 4.50 (2H, s),
N 317 (2H t, J = 8.6 Hz),
: , 2.36 (3H, s). ESI-M5 (nfz):

Cal ed. MN602S: 460. 2; found: 461.2 (MtH).

Exanpl e 51 5-[3-(2, 3- D hydro- benzof uran-5 _

ylmethyl)-[J,2,4]triazol o[4,bS-b](gyri d‘ﬁ_ZI n-6tﬁl%5th| _od

0, -2-carboxylic acid bis-(2-nethoxy-ethyl)-am de
To S"%H%%ﬁ’-“ of'g N, O 0N N NI WO 2007/ 075567
5-BCPhidSROGEYIGEBRAA-Y 1 Diviriazblof4 S BTpatidudi I PiESHAE 23S

escf i be]gll %H Exampl e 47. ' H NWVR CHC_:l%OD): $ )
Ca%."ﬁ'ﬁﬁ? ,‘%}_ié‘.eéﬁiin% pregaedip xample 4lisiepa @60 Mg.@-24mmol) in
THE @Hal) indMeOH @ dif.) was added 2N NaOH (0.25 mL, 0.5 mmol) turning

the mixture dark but more homogeneous. After stirring for 2h, 1N HCI was added to

bring the pH ~2. The solvents were removed in vacuo and the residue dried on high
vacuum. To the residue was added HBTU (114 mg, 0.3 mmol) and HOBt (70 mg, 0.5
mmol) followed by DMF (3 mL). DIEA (265 uL, 1.5 mmol) was added to the stirred
suspension improving homogeneity. After stirring for 30 min, 1-methylpiperazine
(110 pL, 1 mmol) was added and the reaction was stirred for 1h. Water (1 mL) was
added and the volatile components were removed in vacuo. The residue was purified
by RP-HPLC (5-35% B over 45 min). The product-TFA salt was thrice dissolved in
1:1 MeOH/2N HCI (15 mL) and concentrated to yield the product-hydrochloride salt
(41 mg, 36%) as a light-yellow solid. 'H-NMR (CD;0D): §9.28 (1H, dd, J = 1.3, 8.3

. Hz),9.25 (1H, dd, J = 1.5, 5.6 Hz), 8.68 (1H, d, = 9.9 Hz), 8.59 (1H, d, J =9.9 Hz),

8.55 (1H, m), 8.37 (2H, m), 8.16 (1H, dd, J = 5.3, 8.3 Hz), 8.12 (1H, d, ] = 4.0 Hz),
7.60 (1H, d, J = 4.0 Hz), 5.10 (2H, s), 4.57 (2H, m), 3.62 (4H, m), 3.30 (2H, m), 2.99

.3H, 5). ESEFMS (m/z): Calcd. for CysH3N70S: 469.2; found: 470.2 (M+H).

Example 48

5-[3-(4-Hydroxy-benzyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-th iophene-2-carboxylic acid

ethyl ester
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4.0 Hz), 7.33 (111, m), 7.24 (1H, dd, J 1. ),
J

8, 8.1 Hz

6.71 (1 H d, J =8.3 Hz), 4.53 (2H, t, = 8.8 Hz),
wWO.2b7/0724d7 s), 3.83 (4H, m, 3.68 (4H, m, 3.42CTAIS006/048241

s), 3.19 (2H, t, J =8.8 Hz). 5 ESI-M5 (mz): Calcd.

for C25H27N504S: 493.2; found: 494.3 (MtH). Exanple

52 5-[3-(2, 3-D hydro-benzofuran-5

ylmethyl)-[1,2,4]triazol o 4, 3-b] pyridazin-6-ylj-thin

phene- 2- carboxylic acid (2-nor phol i n- 4 yI et hyl ) - am de

/-1 O N~N N 10 N_ The title repa
Thﬁéjl&&%}ﬂoﬂ@ﬁ a5 PESPAFRS 48 dﬁc’fkbeﬁ‘ﬂl p(Cé)Cb’CDSOD) 4
8.1 @H, GlJElgngzi 7:8<9(ﬁ-1 le)),_Joii&)(ikb(m dJJ34Q) 1), 7.79 (1H, d, J =

997H8h7§313 @H, ﬁ‘) 178@{%)} ﬁ7%&%H d. i(=88 6§Zi 445} (21615204 GQ(IH q. /=17
4 5
Hz?n%m{ A {2 ﬂ("%iH{z) n§§121v£32é1}!n/éHc cd: fof ¢ xf?,fﬁzé)?s 43J8%11 found: 381.2
(M&H)Hz) 3.70 (2H, m, 3.48 (2H t, 6.0 Hz), 3.27
(2H, m, 3.20 (2H, t, J = 8.6 Hz). ESI-I\/S(MZ) :
Calcd. for C25H26N603S: 490.2; found: 491.3 (MV).
Exanpl e 53 20 5-] 3- (2 3E3k_ai_mglgg_o_1r_9benzofuran 5

Y e

0~- S NON \ The (3.ﬂm¢ﬁﬂmmmgm¢g$)-mmar ed as
described in Exa le 47. ' H NWVR (CDC13/CD30D): 8 25
8.58(1H, d, J=8. 8Hg)) , 8. 28(1H, d, 1=8. 8Hz), 7. 94(1H,d, J=

2.8 H), 7.76(|w:2.8 Hz), 7.36 Om 7.22
(1 H brd .f=281 : M ),
4.59 (2H, s), 4.54 (2H /55 (2H, ),
322(2Ht,J 8.6 HO, J=6.6

Hz), 1.56 112 WD 2007/ 075567 RO06/ 048241 ( 2H,
m, 0.98 (6H, d, J = 6.6 Hz). ESI-M5 (mz): Calcd. for
C24H25N5Q2S:  447.2; found: 448.3 (MHH).

The title compound was prepared as described in Example 47. '"H-NMR (CD;OD): § 8.59

(1H,d, J=9.9 Hz), 8.52 (1H, d, J = 9.9 Hz), 8.12 (1H, d, /=4.0 Hz), 7.90 (1H, d, J= 4.0
Hz), 7.36 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 4.63 (2H, s), 3.54 (2H t, J = 6.6 Hz),
3.27 (2H, m), 2.95 (s, 6Hj, 2.12 (2H, m). ESI-MS (m/z): Calcd. for CorH,4NgO,S: 436.2;
found: 437.2 (M+H).

Example 50 ,
{5-[3-(2,3-Dihydro-benzofuran-5-ylmethyl)-[1,2,4]triazolo[4,3-bpyridazin-6-yl ]-thiophen-2
~yl}-(4-methyl-piperazin-1-yl)-methanone

Example 50: step a
5-[3-(2,3-Dihydro-benzofuran-5-ylmeihyl)-[1,2,4]triazolo[4,3-bpyridazin-6-yl]-thiophene-2

~-carboxylic acid ethyl ester
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Exanple 54 5 (I,1-D oxo-LZFrthi onorpholin-4
yl)-[5-(3-quinolin-6-ylnmethyl-[1,2,4]triazol o[ 4, 3- b] py
wOoi20@27536m- 6 yl ) -t hi ophen-2 yl]-methanone 00 @cRUSQookl048241
N N z The title conmpound was prepared as described in
Exanpl e 47. "HNWMR (CD30OD): 8 9.24 10 (2H, m, 8.62
(1 H d, J =9.6 H), 853 (2H m, 8.34 (2H m, 8.16
(1 H dd, J =5.3, 83 Hz), 809 (1H d, J =40
Hz), 7.58 (1 H d, J =4.0 Hz), 5.08 (2H, s), 4.19
(4H, m, 3.29 (4H, nm. ESI-M5 (mz): Calcd. for
4H2ON603; S2: 504. k- found: 505.2 (MrH). Exanple 55
' gzin-1 yl)-[5-(3-quijxolin-6
.zoIo[4 3-b] pyridazi n-6
-2y -met hanone CN~ "--NA N OS NN
ﬁbhpound was prepared as described in
. HNWR (CD30D): 6 9.28 (2H, m, 8.67 (1H,
Thel titld comPoBndwhs pRpafd(abidesdhibed m-EQaJQJpM'z ’&1 &Mﬁl(cbcgb) 58.12

ag)q 4% 98uiA Y sParba P rad i 2lge (B e 4= 40 Hey ittt 4. 7 = 9.6

Hzp, A7 IZ-H,m V. 254188 nf)26172 B, §ﬁ58 (
Zg) ( ()21154( 267 f(l {34 (051% mmz@]ag) Z?S(ZH q.J=17.1
H o?” @é#mhr{rﬂdéiimgﬂ 57. lf!é@ndSSIzMg (91/ m;gicd Ee fpiFhl860;S: 406.1;
fouhli3400 20Qf)075567 PCT/ US2006/ 048241
(4- Met hanesulfonyl pi perazin-1 yl)-[,5-(3-quinolin-6
ylmethyl -[1, 2,4Jtri azol o[ 4,3-bj pyridazin-6

Exx},,},zetjwis%tyan- 2 yl J- et hanone
{5-13-(2,3-Dihydro-benzofuran-5-ylmethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-yl]-thio
phen-2-yl}-(4-methyl-piperazin-1-yl)-methanone

N—,
) 4 \—/_:
2 | O
o s “N

N \Nl

The title compound was prepared as described in Example 47. "H-NMR (CDCls): & 8.07
(1H, d, J=9.9 Hz), 7.57 (1H, d, J = 3.8 Hz), 7.45 (1H, d, J = 9.9 Hz), 7.34 (1H, m), 7.29
(1H,d,J=3.8 Hz), 7.25 (1H, dd, /= 1.8, 8.1 Hz), 6.71 (1H, d, /= 8.1 Hz),4.51 2H, t,J =
8.6 Hz), 4.50 (2H, s), 3.80 (4H, t, J = 4.9 Hz), 3.17 (2H, t, J = 8.6 Hz), 2.50 (4H,t,J=4.9
Hz), 2.36 (3H, s). ESI-MS (m/z): Caled. for CoqH2uNO,S: 460.2; found: 461.2 (M+H).

Example 51
5-[3-(2,3-Dihydro-benzofuran-5-ylmethyl)-[1,2,4]triazolo/. 4,3-bJpyridazin-6-ylj-thio
phene-2-carboxylic acid bis-(2-methoxy-ethyl)-amide

o}
o S
O
_\—N
0 °

‘N
>N
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ON O NN N\ N N Thettl conmpound was

prepared as described in 47. NVR (CD3OD): 8 9. 26
wO2bh7/0m$5675 8.53 (2H, m), 8. 37 (1 H n), 8.32 e2iustovp/048241
8.13 (1H, m, 8.05 (2H, s), 53 (1 H n), 5.05 (2H,

s), 3.91 (4H, m, 3.37 (4H n) 2.92 (2H, m. ESI-M

(mz): Calcd. for C25H23N703S2: 533.1; found: 534.2

(MtH) . Exanple 57 10 6-[Di fl uoro-(6-thi ophen-2
-[1,2,4]triazol o[ 4, 3- blpyridazin 3

| ) net hyl |
ol T B4 L el B Roiccmson
8. mse(umyh LS9 HZ 716D @M‘do.)";:&l MI&) S'Plssltlf@rh 9f= g@ﬁ%j 7.56.(1H, d, J =
| i neacet at e in di'oxané (30 fL)

4. %B%uécﬁédﬂsg} e?r?ﬁﬁ’l}é CERTR @18 erﬁ@, 6.7% (Mot =BeHz), 4.53 (2H, t, J
= 918 KohilE5 WBR, f&?@@ﬂ 4P rﬁﬁf;ﬁ&ﬁiph)h%e%t% )ngbe(ﬁﬂt P J=28.38 Hz).

room t enperature, tere
ESEMR enfz)aCatrd. ﬁqf@zzﬁz#\b@nm@mgow 4P# SAMbyH). .

chromat ogr aphy (nethylene chloride to 5% ethyl acetate

in chloride) to a white solid (0.75 g, 58%. 'H NWR

(CDC13): 8 9.07-9.06 (1Hxampld 52 1 7. 2.5 Hz),
- 053 BB beltosfrants gl iiia. g gl b ydobn-costhio
8. 8Hz), phéite-2- B&i'bos_)lzc adi4 (2-morpholm-4-yl-ethyl )-amide

/N

o N
"\ i
h /| o)
O// S /N‘N
“N

™ \NI

The title compound was prepared as described in Example 47. "H-NMR (CDCL/CDs0OD): &
8.24 (1H, d, J=9.9 Hz), 7.89 (1H, d, J = 3.8 Hz), 7.85 (1H, d, J = 4.0 Hz), 7.76 (1H,4,J =
4.0 Hz), 7.34 (1H, m), 7.21 (1H, dd, J= 1.8, 8.1 Hz), 6.70 (1H, d, J = 8.4 Hz), 4.52 2H,t,J .
= 8.6 Hz), 4.51 (2H, 5), 4.12 (2H, m), 3.91 (2H m), 3.84 2H, t, J = 6.0 Hz), 3.70 (2H, m),
3.48 (2H, t, J = 6.0 Hz), 3.27 (2H, m), 3.20 (2H, t, J = 8.6 Hz). ESI-MS (m/z) Calcd. for
CasHasN6O3S: 490.2; found: 491.3 (M-+H).

Example 53
5-[3-(2,3-Dihydro-benzofuran-5-ylmethyl)-(1,2,4]triazolo[4,3-b Ipyridazin-6-ylj-thio
phene-2-carboxylic acid (3-methyl-butyl)-amide

NH
<] /(_‘C;’O
N
S N |
\\'N
N

x>

The title compound was prepared as described in Example 47. "H-NMR (CDCl13/CDs0D): 8
8.58 (1H, d, J = 8.8 Hz), 8.28 (1H, d, /= 8.8 Hz), 7.94 (1H, d, J = 2.8 Hz), 7.76 (1H,d,J=
2.8 Hz), 7.36 (1H, m), 7.22 (1H, br d, J = 8.1 Hz), 6.70 (1H, d, J = 8.1 Hz), 4.59 (2H, s), 4.54
(2H, t, J = 8.8 Hz), 4.55 (2H, m), 3.22 (2H, t, /= 8.6 Hz), 1.71 (1H, septet, J = 6.6 Hz), 1.56
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WD 2007/ 075567 PCT/ US2006/ 048241 Exanple 57: step b

Di fl uoro-quinolin-6-yl-acetic acid nethyl ester F F
wonbi7/0@&s5670 5 To a sol ution of PCT/US2006/048241

oxa- qui nolin-6-yl-acetic acid nethyl ester (0.72 g,

3.3 mol) in methylene chloride (20 nL) was added

(di met hyl am no)sul fur trifluoride (nm, 41 mol) at O

C. The m xture was stirred at roomtenperature for 2

days poured into ice, extracted with nethyl ene

(ZP'I a/ad %@é}ﬁed Wi {fﬁ%—%z [ ne?% t(r@ézl)e@ dklg?r(g?eﬁﬁ?\g %e‘?‘%dm found:

443.3dMedlicent rat ed. The residue was purified by
chr omat ogr aphy (0-10% et hyl acetate in nethyl ene
chloride) to give a white solid (0.68 g, 87%. 'H NWR
(CDC13) S 9. 02 9. 01 ( 1Hgx lekg= 1.7, 2.5 Hz),

26- 8. 32 8.0 21-8.19 (1H, d, J =

¢ é -Igoxgs 1264, mfspkehwal)-ésf(&qm@!_m?ﬂ -ghnethyi-[ 1024 Jtdazolo[4,3-b]pyridaz
2.0, 2.0 Hz 7.51, 3.8 (3H,
s). 15 Exarr%JI e 57 inl- 6§@ &&J}Bhe%-z j]zl]-methanong (
Di f 1 uor o- qU|noI|% apyl-acetlc acid hydrazide FFHN
NH2 Nr O 20 To a tion of
di f 1 uor o- qui nol i n- etic acid nethyl
nmg, 2.83 mmmol) in
anhydr ous hydrazi ne ' eated to
reflux for 2h, coole '
concentrated and dried in hi jumto give a light
orange solid (680 ng, 100%. 'H-NWMR (DVBO: S
9.02-9.01 (1H, dd, J = 1.7 Hz), 8.56-8.54 (1 H d, J

The=tile GorhipdyndBw@Bpipartt asjlescBbdd erE)laﬁnﬁlé 4, F‘S{»Nﬂaﬁ (@pfoD): 59.24

(2#@68%5(4@9% Z,_%gs b, & sgdq%qu,,f)) 8. 3E>(gﬁpp@ 3 515 (WHlegd.df = 5.3, 8.3 Ha),

80§(UDJd Imaorl(tﬁr yhsisqphea, 12—)1'0&%% 3,08l o, §) 4.19 (4H, m), 3.29 (4H, m).
f&é& 3- b&pyrlda2|n 3 yl)-neth g qui nol 1'ne
ES (nv/z): “Calcd. for C24Hz0N505S,: 504.1; found: 505.2 (M+H).

agetrate (670

Example 55
(4—Isopropyl-piperazin-1-yl)—[5—(3-quinolin-6-ylmethyl-[ 1,2,4]triazolo[4,3-b Jpyridazi
n-6-yl)-thiophen-2-yl]-methanone

Za

The title compound was prepared as described in Example 47. '"H-NMR (CD;OD): $9.28
(2H, m), 8.67 (1H, d, J = 9.9 Hz), 8.59 (1H, d, J = 9.9 Hz), 8.57 (IH, m), 8.38 (2H, m), 8.18
(1H,dd,J=54, 8.4 Hz), 8.11 (1H, d, J = 4.0 Hz), 7.58 (1H, d, J = 4.0 Hz), 5.12 (2H, s), 4.64
(2H, m), 3.65 (5H, m), 3.33 (2H, m), 1.47 (6H, d, J = 6.3 Hz). ESI-MS (m/z): Calcd. for
C27H27N;08: 497.2; found: 498.3 (M+H).

Example 56
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115 WD 2007/ 075567 PCT/ US2006/ 048241 F F N NN\ N -
S ~ NThe title conpound was prepared as described in
werarpl7sset: step b. 'H NVR  (CDCl13): 8 9. 00- 8r@®/usiooslos8241
dd, J =1.7, 4.0 Hz), 8.36 (1 H s), 8.29-8.22 (2H,
m, 58.15-8.10 (2H m, 7.68-7.67 (1H dd, 3 = 3.7,
1.2 Hz), 7.59-7.57 (2H, m, 7.50-7.46 (1H, q, J 4.2
Hz), 7.18-7.16 (1 H t, J;= 3.7 Hz). ESI-M5 (niz).
Calcd. For Ci 9H 1 1 F2NSS : 397.07; found: 3 80.3
58 10 Difluoro-(4-ne
MW"ffl"f f,ﬂpeéaq]iﬁ ,loygﬁféfh (3unmotm-6-yzmezhy?’ [1,2,4]triazolo[4,3-b]
2,4]tri Piﬁll&k[tﬁa@ylp}mﬂﬁh&-Zéy-ﬁ@tha’r:wng \'\ h1-NN
N The t|tIe conmpound was preparéd as described in
Exanpl e 57. 'HN (,,@Dc13) 8 15 8.14-8.12 (1 H, d, J
= 9.8 Hz), 7.75- 7 (2H, d, J = 9.0 Hz), 7.69-7.86 (1

H dd, J = 3.5, 1 ‘Piz 7.59-7.56 (2H, t), 7.19-7.17
(1H, d, J=3.7 Hzﬁ,\ 00697(2H d, J=9.0 Hz),
3.83 (3H, s). ESI-M ., Cal ed. For FA2F2NACS:

358.07; found: 359. 20(

6[D|fluoro(6 pyri din- 3%
-[1,2,4]triazol of 4, 3-Db] pyr '\ﬁl

yI)-rrethyII-quinoIine F_/ N8 - NN NNN }=N

The title compound was prepared as described in 47. '"H-NMR (CD30D): 6 9.26 (2H, m),
8.53 (2H, m), 8.37 (1H, m), 8.32 (2H, m), 8.13 (1H, m), 8.05 (2H, s), 7.53 (1H, m), 5.05 (2H,
8), 3.91 (4H, m), 3.37 (4H, m), 2.92 (2H, m). ESI-MS (m/z): Calcd. for CasH23N7058,:

10

15

20

533.1; found: 534.2 (M+H).

Example 57
6-[Difluoro-(6-thiophen-2-yl-[1,2,4]triazolof4,3-b [pyridazin-3-yl)-methyl]-quinoline

F
F N
l<2\>
AT
/ N N-N"TN —
g \_“‘N

Example 57: step a

Oxo-quinolin-6-yl-acetic acid methyl ester

O
X O

l P J
To the solution of methyl 6-quinolineacetate (1.2 g, 6 mmmol) in dioxane (30 mL)
was added Selenium dioxide (1.65 g, 15 mmol). The mixture was heated to reflux for
3 days, cooled to room temperature, filtered through Celite and concentrated. The
residue was purified by chromatography (methylene chloride to 5% ethyl acetate in
chloride) to a white solid (0.75 g, 58%). 'H-NMR (CDCl3): $9.07-9.06 (1H, q, J =
1.7, 2.5 Hz), 8.62-8.61 (1H, d, J = 1.7 Hz), 8.32-8.31 (2H, m), 8.22-8.20 (1H,d,J=
8.8 Hz), 7.54-7.51 (1H, q, J = 8.8Hz), 4.05 (3H, s).
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The title conpound was prepared as described in

Exanple 57. '"HNWR (DMSO): 8 25 9.17 (1 H, s), 8.97
wORodd/078567) = 4.3 Hz), 8.77 (1 H m, 8.32-8.38CTAIS006/048241

, 8.23 (1H, d, J 116 WD 2007/ 075567

PCT/ US2006/ 048241 = 8.9 Hz), 8.08 (1H, dd, 8.9, 2.0

Hz), 7.85 (1H, J= 9. 8 Hz), 7.58 (IH m. ESI-M

(mMz): Calcd. For C20H i 1F2N6: 374.11; found: 375.3

(MH—I) Exanple 60 5 6- [ i fl uoro- (6 pyridin-4

-[1,2,4]tri.xzol o[ 4, 3-b] pyri dazin-3

yI)-msthyI]-qui nol i ne F F\A N 1 NON The title
Exmpncnmdteyﬂs prepared as descri bed in Exanpl e 57.

JHNVR (DVBQ) . S 9.27 (1 H d, J =23.7 Hz), 9.03 (2H
D‘flf“’feﬂ“s"ﬂi"ﬁf)ﬂ-ase%aﬁ meihyfester="5 8 Hz), 8.84 (IH,

1Od-F98I—|z)876(IHs)846(I d, J=09.2

Riz @&d m, 8.28 (1H d, J:91Hz) 7.96 (1H,
¥ 7Hz). ESI-MS (mfz): Calcd. For C20H 1F2N6:
" ®ound: 375.3 (MHH). Exanple 61 15

6- {D|fluoro [6-(I-methyl-IMyrazol-,lyl)-[1,2,4]hiazol

o[ 4, 3-b] pyridazin-3 yl]-met hyl)- qui noline t,zZ:.~D F
To B shlutibh ldf okh-yuinkilinAD yExeenip laeidahethgl éerd0.72 g, 3.3 mmol) in

me%a/ien% ﬂr I IEP'(%Q frg.é)N 2o dﬁg] (é%%ﬁ%o?s%ﬁﬁ trlguonde (m.?, 41

manNt-(DGTﬁhh yixgiye Wah sxReeal roanﬂbﬂllﬂibfhﬁlré o2 dajM; podredt4nto

ice %étﬁg H!gm%@y%ggngﬂg#;alaégi 32 Bhp IﬁtEthylenle)chlonde solution

was washed with brine, dried over Nay; SOy, filtered and concentrated. The residue

was purified by chromatography (0-10% ethyl acetate in methylene chloride) to give a
white solid (0.68 g, 87%). 'H-NMR (CDCls): § 9.02-9.01 (1H, dd, J = 1.7, 2.5 Hz),
8.26-8.23 (1H, d, J = 8.0 Hz), 8.21-8.19 (1H, d, J = 8.8 Hz), 8.13-8.12 (1H, s),
7.91-7.89 (1H, dd, J =2.0,2.0 Hz),7.51-7.48 (1H, q, J=4.0 Hz), 3.8 (3H, s).

Example 57: step ¢
Difluore-quinolin-6-yl-acetic acid hydrazide

To a solution of difluoro-quinolin-6-acetic acid methyl acetate (670 mg, 2.83 mmol)
in methanol (20 mL) was added anhydrous hydrazine (2 mL). The mixture heated to
reflux for 2h, cooled to room temperature, concentrated and dried in high vacuum to
give a light orange solid (680 mg, 100%). 'H-NMR (DMSO): & 9.02-9.01 (1H, dd, J =
1.7 Hz), 8.56-8.54 (1H, d, J = 9.3 Hz), 8.28 (1H, s), 8.17-8.15 (1 H, d, J/ = 8.8 Hz),
7.91-7.88 (1H, dd, J = 2.0, 2.0 Hz), 7.66-7.63 (1H, q, J = 4.0 Hz).

Example 57: step d
6-[Difluoro-(6-thiophen-2-yl-[1,2,4]triazolo[4,3-b Jpyridazin-3-yl)-methyl]-quinoline
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m crowave tube. The tube was flushed with Nitrogen and
sealed with a Teflon septum 117 WO 2007/ 075567
wOQHWS2H06/ 048241 and Nitrogen was bubbl ed i rctrthms2006/048241
solution for 10 mnutes, allow ng the gas to escape
through a needle. After the renoval of the needle, the
reaction mxture was stirred at 110 C for 15 hours-
Then, - the green svispension was allowed to reach room
tenperature, poured into ice-water and extracted with
di chl or or}r_et hane. The organic 5 | ayer was coll ected,

dried filtered and concentrated in vacuum

The crud u was chronat ogr aphi ed over silica

] [RY, 1A 8 Cl R_100% and CH2Cl 2/ MeOH 95/5 to yield
/567 of 6-1odoquinoline as a light yellow
Solits=~"H NWR (DMSO: S 8.93 (1H, dd, J=: 1.5, 4.1

Hz), 8.47 (1H, d, J= 2.0 Hz), 8.33
(1H d, J=8.6Hz), 8. 02( 1H, dd, J=2. 0, 8. 6Hz), 7. 80( 1H, d, J=
The tifle leinpoind was prephted at @estdibed m-marhplesl &téﬂza 'HEXBVIR! €

RGO Hods of Wedlric b 80 8o 83540 no Prad d.28 (SHigm,
5 8. 1§Q3 mmiH rﬁ]"d? @@B?r(ll(load CMQQPPM%) 7 55 P% ?%H %),%%.4

was ad

(l%r‘brﬁmﬁ‘ ?I%r %ééﬂt dH. the= |3e7aHF) oﬁsghM& @w/&):waslcdt Forr ed

CJH1teIN:BI 390GBTodd: 3B0SHRH)15 hours. The reaction was
al lowed to teach roomtenperature and the m xture was

poured over a solution of amoni um chl oride. Ethyl
acet dte was added and t%‘ iggul ting mxture
filtered over Celite "é&gﬂ'ﬁrc | ayer was coll ected,
10 3'[Q*ﬂ'é@‘0(%@%ﬂxy-mﬂnylfbwa@hﬂﬁd-tbwbenm y&-[d;ﬂ,#}muﬂﬂw-b]pynd

The crude m xture was chrorr%ographl ed over silica
gel with CH2CI 2 100% and &A"©C12/ MeOH : 95/5 to yield

5.07g of Difluoro- quinolin-B-y cetic acid ethyl
ester as :light yellow oilF NI\/R(CDC13) S
9.1 (1 H m, 8.27 Hgl 2H M), 8.15 (114,
m, 7.91 25 (1H, M, , 4.33 (2H, q, J =7.1
Hz), 1.31 (3H, t, JS= 7 . Exanple 61: step c
difluoro-quinolln 6 yl-acetic acid hydrazide

The title compound was prepared as described in Example 57. 'H-NMR (CDCl5): &
15 8.14-8.12 (1H, d, /= 9.8 Hz), 7.75-7.73 (2H, d, J = 9.0 Hz), 7.69-7.86 (1H,dd, J =
3.5, 1.0 Hz), 7.59-7.56 (2H, t), 7.19-7.17 (1H, d, J = 3.7 Hz), 7.00-6.97 (2H, d, J = 9.0

Hz), 3.83 (3H, s). ESI-MS (m/z): Calcd. For Cy7H,,F-N4OS: 358.07; found: 359.2
(M-+H).

20 Example 59
6-[Difluoro-(6-pyridin-3-yl-[1,2,4 ]tria"zolo[4 3-bjpyridazin-3-yl)-methyl]-quinoline

%J \b

The title compound was prepared as described in Example 57. "H-NMR (DMSO): §
25 9.17(1H,s),8.97 (1H, d, J = 4.3 Hz), 8.77 (1H, m), 8.32-8.39 (4H, m), 8.23 (1H, d, J
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FFCNNH2 NOH 118 W 2007/ 075567
PCT/ US2006/ 048241 To a sol ution of
woi2bdosss7 qui nol i n- 6-yl -acetic acid ethyl esteprCfAS200g/048241
21.9 mmol) in nmethanol (85 nL) was added hydrate
hydrazine (5.3 nL, 109.5 mol ). The m xture was
heated to 45 C for 10 mn., cooled to room
tenperature, concentrated, and taken up in
di chl ooonet hane . The organic |ayer was dried over

o kiltered and 5 concentrated in vacuo to give a
- 9510 8 b EE R 20ia) § 25535 /= %5 Hep1 658 (| ombpEELMS

(mbz)€ hia@é’cpig@rfl 1 =M 314\.@»4;@65@&3%@ oMpyy i dazine  N-N

--~ N A tlask was charged with

3, 6-di chl oropyri dazine (Aldrich, 23.91 g, 160.5 mmol),

| -Methyl-4-(4,4,5,5-tetr I 1, 3, 2; ] di oxabor ol an

-2-yl')-1H pyrazol e (20 g@@&rﬂ[{)l), 2.0 M Na2CO3 (96
61#@}%!&?7’9-(o"rmahe-%ﬁqlmﬁmmbto{@gebipyﬁdadwbbﬂ%éthﬂpkjﬂbwline

the reaction for 60 seconds foll gwed by the addition

of Dichlorobis(triphenyl pr]__osh\adi um (0) (6.75
g, 9.6 nmol). The reaction was Aeatped to 80 C

overni ght followed; aqREQHSS Y p using AcCEt and
a solution of K2B88. /f:;)_f__"ltration over celite,
the organic | ayer dr¥ (MgS™4) and concentrated

in vacuo. A first fraction of conmpound (10.2g) was
obtained by crystallization in the sol vent

Th¢ ditle feormpoahd ame Jprephid 4si ddsérfedl oSk Rtk i€ dHOMMAEP EEMSO): 5

gz%Rr&zra;j)gr a;é?_i/ (CH2Cl 2 100_% and CH2CI2/ MeOH @ 95/5) .

2TH& Frial s 03EHE bd Hahdek §-0hd Hask AedS-Ril2), 8.84 (1H,

d, i B®RIAPY. 76t MY Y, 8.48 he 1o bl CQl =
APUYCTRL 4948 18, U6 01 o SR 3598 o, .

yellow 'solid (12.7 g, 68 9.
9-lGH%)Dﬂf-?QJQr%_(E%_S(.?,rfbgﬁy]. FH3MS (m/z): Caled. For CaoHy FoNg: 374.11;

fouRM! @703 (Iér+¥-i)) -[1,2,4]triazol o[ 4, 3-bj pyridazin-3 yl]-
25 met hyl ) -qui nol i ne

Example 61

6-{Difluoro-[6-(1-methyl-1H-pyrazol-4-yl)-[1,2,4 Jtriazolo[4,3-b]pyridazin-3-yl]-met
hyl}-quinoline

N N-NTSN
NQ\QJ_'
=N

Example 61: step a
6-todoquinoline

XN i

o

N
Sodium iodide (4.32 g, 28.8 mmol), Copper (I) iodide (137 mg, 0.72 mmol) and
N,N’-Dimethyl-cyclohexane-1,2-diamine (0.227 mL, 1.44 mmol) and 6-
Bromoquinoline (3g, 14.4 mmol) in dioxane (15 mL) were charged in a 25 mL

microwave tube. The tube was flushed with Nitrogen and sealed with a Teflon septum
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FFN N\NN 1IN A mxture of

3-chloro-6-(1-nethyl -1H pyrazol -4-yl)-pyridazine (step
waro(756g, 23.6mmol ) and di fl uor o- qui nol i n- 6- pCTAIS2406/048241

acid hydrazide (step c) (5.60 g, 23.6 30 mmol) in

n- butanol (125 nL) was heated to 130 C overnight. The

m xture was 119 WO 2007/ 075567 PCT/ US2006/ 048241

cooled to roomtenperature, followed by aqueous work

up using AcOEt and a solution of K2CO3. The organic

s e o RO o ARG e Rt o
thrcﬁ]gmarﬂéemm ayfieey thé tensdvat b theatedle aRb Yeactioblidihde A9 Wirred at
Cl 2/ MeCOH : 88/12 foll owed by another col um

ugRe Eronty BriEriemphegreqy saersnsiogsy asglinwadgogiach rohm
tenbpertEreS POREYH Mo (de-RGter 88 dxtrdddd & wi ith li?%d% gl gﬁ%gptée Srganic

nt hesis of the hydrochl oride sal
laygrrivpg c@dfected, dried (MgSOy), filtered and concentrated in vacuum. The crude

Bl 0] el S Bt R ot oy U o

95Y§)t0 yeldddéd @7 apwif SelodoqdinalineHiEla tht yeﬂewrsbﬂdnm ( 5

e e.is f||t nd dried und
RIS Bieh Qb ar e hﬁa Gohl Gt I 0 1), 8.33
(1H@,9H186E&l)l,78 02(31@ ddCIJ, 90696 7.803'1111"\/8 SRR, 756 (1H,
8 (1H,_.d, = 4.5 Hz), 9.16 (1H d, 3 = 8.o+t3,
dds“? 89HD) 15 8.58 8.48 (2 H m, 827 (L H d J
9.1 Hz), 8 09 (1 H s), 7.97 (1 H, dd, J = 8.3 Hz,
4.8 Hz), 7.85 (1 H d J =10 Hz) 3.93 (3 H, s). Ana
Exqepl\9l3serp, 1. 30 HCI 0.60 H20) Calcd C, 52.41; H,
di R . .52 19; H 3.72; N, 22.53.
%ﬁrq#gg?l\%fs?’?ac%g t1tle conpound can be prepared as
|n Exanple 57. 20 'H-NMR (DVBO): & 9.30 (1
1 Hz), 9.16 (1 H, d, J = 8.4Hz), 8.80 (1
.%ﬁ? (3H, 'm, 833 (1H d, J = 8.6 Hr), 8.09
Zs)° 8.04 (1H, m), 7.86 (1H d, J = 9.7 Hz), 3.93

N
To a3tkpendion BPl6- ﬂﬁoﬁﬁ)nél)ine q¥.£4; 45%m€%)94ﬂ]d%gﬁ\&r (&7&a§gpowder

found: 378 S
559 g, 88 mmol) in dry DMSO (97 mL) was added 8.93g (44 mmol) of ethyl

descri

bromodifluoroacetate. The reaction mikture was stirred under nitrogen at 55 °C for 15
hours. The reaction was allowed to reach room temperature and the mixture was
poured over a solution of ammoniura chloride. Ethyl acetate was added and the
resulting mixture filtered over Celite. The organic layer was collected, dried (MgSO.,),
filtered and concentrated in vacuum. The crude mixture was chromatographied over
silica gel with CH,Cl, 100% and CH>Cl,/MeOH : 95/5 to yield 5.07g of Difluoro-
quinolin-6-yl-acetic acid ethyl ester as light yellow oil (50%).

'H-NMR (CDCls): & 9.1 (1H, m), 8.27 (1H, m), 8.20 (2H, m), 8.15 (1H, m), 7.91
(1H,m), 7.52 (1H,m), 4.33 2H, q, J=7.1 Hz), 1.31 (3H,t,J=7.1 Hz) .

Example 61: step ¢
difluoro-gquinolin-6-yl-acetic acid hydrazide

RF

| N—NH,

SN
N" o H
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Exanpl e 62 3-(2, 3-Di hydro-benzof uran-5
yl methyl)-6-(1-nethyl-1H pyrazol-4 yl)- '

wDp@/04F36ri azo, ! o[ 4, 3-bJpyridazine N O -N ' NPCBWUSR00bN48241
N 120 WD 2007/075567 PCT/ US2006/ 048241 The title
conmpound was prepared as described in Exanple 47.
1HNWR (DMSO): 8 8.78 (1H, s), 8.33 (1H, d, J = 8.6
Hz), 8.09 (IH, s), 7.86 (1H, d, J = 9.7 Hz), 7.08 (IH,

= 9.6 H), 6.87 (1 H nm, 6.64(1 H d, J =28.3

d, J . 4 .
T Eotutlod SediBforsSquingiS-hagenc id einpBpsign( 310 mmob in
mefhared (85-o1L) @at agﬁhdﬁi‘ﬁﬁtélt@rlﬁ&el(&?, ﬁﬁwéml@.s 380D, TM Rixture

I -] 6-(1- Met - pyrazol -
Wigl)i%g{%ﬁﬁ% gi\] &#&%@%’[’-499 T‘bsprﬁoeak'ieﬂlpsfﬁivfﬁeffmﬂeutratr@, and taken
updh ididllordfheliraX | BRe btgablicNaydy vasMridddNer 64:, rﬁll(g:/ed and

conpound was prepared as described in anpl e .
conggniigied iepesup) to sve wlight qrppge splid 44 8 83%¥%z), 8.48 (1H,

d J =6.0Hz), 806 (1H, d, J = 9.5 Hz), 7.98 (1 H,

s), 7.90 (3H, m, 7.66 (1H d, J = 8.5 Hz), 7.30 (2H,
Exgynpla6lgstgmd|, s), 4.01 (3H, s). 15 ESI-MS (ml z):

o A5k VAN i £ i 35820 (.
Syl 1 M= tri azol o 4, 3- b] pyri dazi n-3

Mwuﬂﬁnoline r N NI NN\
A flask was charged with 3,6-dichloropyridazine (Aldrich, 23.91 g, 160.5 mmol),
l—Methyl-4—(4,4,5,5-tetramethyl—[l,3,Z]dioxaborolan-z-yl)-lH—pyrazole (20 g,96
mimol), 2.0 M Na,CO; (96 mL) and dioxane (65 mL). Nitrogen was bubbled through
the reaction for 60 seconds followed by the addition of
Dichlorobis(triphenylphosphine)palladium (0) (6.75 g, 9.6 mmol). The reaction was
heated to 80 °C overnight followed by aqueous work up using AcOEt and a solution
of KoCOs3. After filtration over celite, the organic layer was dried (MgSQ,) and
concentrated in vacuo. A first fraction of compound (10.2g) was obtained by
crystallization in the solvent (dichoromethane). The filtrate was purified by column
chromatography (CH>Cl, 100% and CH,Cl,/MeOH : 95/5) . The two fractions were
gathered and washed with diisopropylether to give the title compound as a yellow
solid (12.7 g, 68 %).

Example 61: step e
6-(Difluoro-[6-(1methyl-1H-pyrazol-4-yl)-[1,2,4. triazolo[4,3-bJpyridazin-3-yl]-

methyl)-quinoline

B
N N .
\J\K/ff\ N N
N \N’
A mixture of 3-chloro-6-( 1-methyl-1H-pyrazol-4-yl)-pyridazine (step d) ( 4.57g,

23.6mmol) and difluoro-quinolin-6-yl-acetic acid hydrazide (step c¢) (5.60 g, 23.6

mmol) in n-butanol (125 mL) was heated to 130 °C overnight. The mixture was
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N 20 )'-N The title conmpound was prepared as
described in Exanple 47. 1H=NWR (DVSO): 6 9.50 (IH,
werpA8B7(IH, s), 8.86 (1H, dd., J= 5.6, 1.8 PeY/USB005/048241
(1H, d, J= 9.5 Hz), 8.33 (1 H d, J =8.6 Hz), 8.07
(IH d, J =9.7 H), 8.00 (2H m, 7.84 (IH dd, J =
8.9, 2.0 Hz), 7.71 (1H, q, J = 4.4 Hz), 4.86 (2H, s).
ESI-M5 (nmfz): Calcd. For CL9H13N7: 25 339.12; found:
340 30 (M+H). Exanpl e 65 121 WO 2007/ 075567
/ US2006/ 048241 i | nol i n-3
°°?} fA TPy ferpReEa BTCe fO loswes] WYAGHERS; Work up using AcOEt and a
solulioR bhKLEOYUTRE bidagid la%rlwa}s dried (Ig%db“)-ah'&'cgf@eﬁﬂ?{eld%n vacuo .

conpound was fpr epared as describ
The pestgiR leddy ftpshgolupn chjomatography aﬁzgt Ch@ormaogmghy

cpt(i]cu]roo% §n<l'|7dﬂz(§é/§/f%d}% Hsﬂq 2 Jduowé‘d %y gﬂ@iﬁcﬁﬁaﬁ%{

tolygne/iBr@H/ NZHOHn 85/75/81 to( @M thetitlefcopdpdubid, (515, 62%8 NI, p=
196Brc 7.51 (1H, @, J= 4.2 Hz), 4.89 (2H, s). ESI-M5
(rﬂz) Cal cd. For C24H16N6: 388.14; found: 389.30
: MtH) . Exanple 66 10 6-[Di fl uoro-(6-quinolin-3

Exx’r'fie o hss’}'?’gelcjgfzgjég hidroghoHGe 658 X\ The 1i1 e

conpound was prepared as described in Exanple 57.
9.01

To 4GNS BB 6 Gitugno T Limeuyt- shoysancisd, ) (8 JsBiriarmals.-

b]pgirlddzm—38yl§lrﬂr&hyl)§u&Qhﬁ@iﬂ MEbH % ) Gslﬂideﬁ)dr?l?m]s; 2(11;1L He re)
? é 7. 5 7.

in 1n%3_|opqﬁo ( tQ\S@\Q ]'_I‘|1]e p(%lpx\t_ple 23 fi_ltq:gq an(Eglew derivaguum to yield

Lotgbethe ook k@B, 24, L35 Heaugdo s 30 (MH.
'H MR ADMSP) { DO G daJ b b5 HARAG (B, d, 7 = 8.0 Hz), 870 (1FL, 5,

8.sY RS (W) 79U B9\ Bed, 7= 9.1 Hz), 8.09 (1 H, 5), 7.97 (1 H. dd, J = 8.3 Hz,
4.8 Hz), 7.85 (1 H, d, J = 10 Hz) 3.93 (3 H, s). Anal (CisHy3F>N5, 1.30 HCL, 0.60
H,0) Caled C, 52.41; H, 3.59; N, 22.52. Found C, 52.19: H, 3.72: N, 22.53.

Alternatively, the title compound can be prepared as described in Example 57.
'H-NMR (DMSO): & 9.30 (1H, d, J = 4.1 Hz), 9.16 (1H, d, J = 8.4Hz), 8.80 (1H, s),
8.51 (3H, m), 8.33 (1H, d, J = 8.6 Hz), 8.09 (1H, s), 8.04 (1H, m), 7.86 (1H,d,7=9.7
Hz)T 3.93 (3H, s). ESI-MS (m/z): Calcd. For CoH,3F,Ny: 377.36; found: 378.4
(M-+H).

Example 62

3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-(1 -methyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-b]pyridazine

/N\ Q
—N
\;\Cl ~
Z NN N
AN /lQN'
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N, Nnl1\ ~ N Exanple 67: step a 25

(I-Hydroxy-quinolin-6 yl)-acetic acid nmethyl ester
wb280MEs53007/ 075567 PCT/ US2006/ 048241 -0 6 PCT/US2006/048241

m Per chl or obenzoic acid (6.85g, 39.8mvpl) was added to

a solution of commercially available

gui nolin-6-yl-acetic acid nethyl ester (5.00g,

24.8mmol) in 1,2 5 dinethoxyet hane at room tenperature

and stirred for 2 hours. Water was added and. the

b fiedt 10 th saturated
TH G ooV a P36 REAErath s dePrebegin P ErPld CHNR@MSO): 5

8m(t1m &), 13yi3 @cgliat e 4.0 1), w;eommﬁtsb tﬁéég yd 'J’9 9&%23 7.08 (1H
;(71 h dro% qui nol i n- 6})4.53 acet’i C acl t. ’
i, mp6Er$iHal 7 =98.3(-z), A1 (2BLS) 4!53)(2H?r%=8 8

H 7 & 1
Z?‘% ”“Hész% B G714 o s B %%@3 FoCiftploo
3321; fomperdd®3 G+t ep b ( 2- Chl or o- qui nol i n-
yl)-acetic acid nethyl ester 0 ND G 15
(1- Hydroxy-qui nolin-6-yl)-acetic acid inethyl ester
(1.Qg, 4.61mol) was refExanpplefedr 25 minutes in
phosphor ous oxychloridc. (30nL). The excess
phosphor ous oxychl oride was evaporated, saturated
swcmrnmmwbﬂrmfr&dwﬁymmz@km&gozbhfs {mdzwb Yk eth3E-
extracted several tines with eth acetate
product was purified \ﬂ"é(’%’f’?el]cﬁx'glél 20 col um
chr omat ogr aphy i n hexane: ethyl acetat@ (1:1) to give
0.219g (20% of (2-,chloro-quino N,/I) acetic acid
net hyl ester. 'H .99 (d, 1H,
J=8.4Hz), 7.93 (d, : n1 1H), 7.60
(dd, 1H, J=2.0, 8. 4Hz) N d, 1H J=8.8Hz), 3.73
(s, 2H), 3.64 (s, .3H. nple 67: step c

Thé 8f1@%:9[;9ﬁrﬂy{¥v9§£}e8&@a¥k beREBLA i BT 3 KRR (cDCLy): 5
8.71 (1H, d, J = 8.8 Hz), 8.48 (1H, d, J = 6.0 Hz), 8.06 (1H, d, J = 9.5 Hz), 7.98 (1H,
$), 7.90 (3H, m), 7.66 (1H, d, J = 8.5 Hz), 7.30 (2H, m), 4.78 (2H, s), 4.01 (3H, 5).
ESI-MS (m/z): Calcd. For C,gH,;sN;O: 357.13; found: 358.20 (M+H).

Example 64
6-(6-Pyrimidin-5-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline
N K@
- )
> /lQN'

The title compound was prepared as described in Example 47. '"H-NMR (DMSO): &
9.50 (IH, s), 9.38 (1H, s), 8.86 (1H, dd, J = 5.6, 1.8 Hz), 8.57 (1H, d, J = 9.5 Hz),
8.33 (1H, d, /= 8.6 Hz), 8.07 (1H, d, J = 9.7 Hz), 8.00 (2H, m), 7.84 (1H,dd, J=8.9,
2.0 Hz), 7.71 (1H, q, J = 4.4 Hz), 4.86 (2H, s). ESI-MS (m/z): Calcd. For CioH)13N7:
339.12; found: 340.30 (M+H).

Ii::cample 65
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HHNN- O NC (2-Chloro-quinolin-6-yl)-acetic acid
nmet hyl ester (0.160g, 0.679nunol), hydrazine (0.218g,
wb6.20&areaslr) and et hanol (3mL) were stirred at PCOAISR006/048241
tenperature. The 123 WD 2007/ 075567 PCT/ US2006/ 048241
reacti on was evaporated to give
(2-chloro-quinolin-6-yl)-acetic acid hydrazide. This
compound was not purified and was used directly in the
next step. 'H NWR (400 MHz, DMSO-d6) 6 9.39 (m I|H),

7. sty gﬂ?éélz_'f"@ya@% g‘éfts'r%m-éﬂqwt@l)mm@

step d

2 Chloro 6-(6-p ! az~ o[ 4, 3-b] pyrid
azin- 3- ylnethyl ' N
(2 Chl or o- qui nol i n-6-yl) Ace
g, 0.127 nmol) and 3 chl
were heated to reflux in butano

0,127 mo
Th%glt'% Hﬁ’fu%wag Boniet! Mgkresibed e Exasield b HAMBAPAISO): 5
9. aoqlﬂoarv L—Q@H&?tfﬂrae(ﬁm b ?"f&‘j‘ -8, 56‘?1&% | AL @tleH%’Ya§ 56 (1H,

Via reverse p ase

> 4 EF&@H@) W inh(its daéaibﬁﬁzam é2 mi,wa),@rof( OZH%I)TFA'QI @H, m),

| S I
7@(\1% 9!9??22}25 %Slgi b] %yrl ga:\zgllq% %%gp(ne“if%q):‘&ﬁ gV Caled.
Forﬂzaﬁw?%qééé lm&)und:m()emmss (m 1H), 8.88 (d, IH,
3=5.2Hz), 8.85 (m 1H), 8.42 (d, 1H, J=9.6Hz), 8.31
(d, 1H388Hz)806(s 1 H, 803 (m 1 H, 7.92
(m 3H), 7.50 (d, | angie 6 4. 93 (s, ZFD Mass

10 oD @Wgﬁ%‘y%@%ﬁgﬁﬁg&or ggz%g L eyl quinoline

0

The title compound was prepared as described in Example 57. '"H-NMR (DMSO): §
9.52 (1H,d, J=2.2 Hz), 9.01 (1H, d, J = 4.2 Hz), 8.64 (1H, d, J = 2.1 Hz), 8.36 (2H,
d, J = 8.6 Hz), 8.30 (2H, m), 8.23 (1H, m), 8.11 (1H, m), 7.95 (1H, d, J = 7.6 Hz),

15  7.85(2H, m), 7.69 (1H, m), 7.50 (1H, q,J=4.1 Hz). ESI-MS (m/z): Calcd. For
Ca4H14F>Ng: 424.12; found: 425.30 (M+H).

>
aci d hydrazi de (0.030
 pyridin-3-yl-pyridazine

EXAMPLE 67

20 2-Chloro-6-(6-pyridin-3-yl-[1,2,4]tri‘azolo[4,3-b]pyridazin-3-ylmethyl)-quinoline

/CI
N

Example 67: step a
25 (1-H ydroxy-guinolin- 6-yl)-acetic acid methyl ester
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3- (4- Met hoxy- benzyl )-6-(6 _ _
pyridin-3y)l-[1,2,4]triazol o[ 4, 3-bl py.,idazin-3
wolanerdiydey - 25 3H qui nazol i n-4-one 124 WO 2007 P0TASG0M6/048241
PCT/ US2006/ 048241 O CO N N N1 NN Exanple 68:
step a 6-1o0do-3H quinazolin-4-one O NH t J 5 NJ A
sol ution of 2-am no-5-i odo-benzoic acid (5.008,
19. Omol ) and formam de (3.43g, 76.0mvol) were heated
to 150C for 4 hours and then cooled to room
tenperature. \Water was,added and the solution was
filtered and washed w thy veyal times to give
3.69 (70%9 of 6-iodo-IH quin i.B4-one. "H NMR (400
MHz, DVBO-d6) & 10 12.39 (s, IH), ¥8.37 (s, 1H), 8.11
(s, IH. 809(dd 1H, J=2.0, 8.84z), 7.45 (d, 1H

stepb6| odo- 3- (4-neth
m‘%%ﬁhlsgﬁzﬂmm S'Prdég@ﬁaz%‘% $Hmplopas added.to p splugjon\of cgmmpergially

v added
osndgsichepnasalc funeng, L0l SRR 1R 1

dimgtpoxyethany ahmnslemgeé%urat-md@@md éwp%hfatrsr‘éfafem Masradded and

. the@@Hftmn]wagﬂagﬂﬁgé E%Il 9.0 Wﬁ@%ﬂa@g %%?a@ﬁu&ocag’éosx%’ce and the

1ol was a
product was extracted with ethyl acetate to give quantitative yield of (1-hydroxy-

quinolin-6-yl)-acetic acid methyl ester. 'H NMR (400 MHz, CDCl3)§7.99 (d, 1H,
J=8.4Hz), 7.93 (d, 1H, J=8.4Hz), 7.65 {m, 1H), 7.60 (m, 1H), 7.32 (d, 1H, J=8.8Hz),
7.19 (s, 1H), 3.74 (s, 2H), 3.65 (s, 3H).

Example 67: step b
(2-Chloro-quinolin-6-yl)-acetic acid methyl ester

) i
X
IR SSE
N Ci

(1—Hydroxy-quinolin-6-y])-acetic acid methyl ester ( 1.0g, 4.61mmol) was refluxed for
25 minutes in phosphorous oxychloridé (30mL). The excess phosphorous oxychloride
was evaporated, saturated sodium bicarbonate was added and the crude mixture was
extracted several times with ethyl acetate. The product was purified via silica gel
column chromatography in hexane: ethyl acetate (1:1) to give 0.219g (20%) of (2-
chloro-quinolin-6-yl)-acetic acid methy} ester. '"H NMR (400 MHz, CDCl3) 8 7.99 (4,
1H, J=8.4Hz), 7.93 (d, 1H, J=8.8Hz), 7.63 (m, 1H), 7.60 (dd, 1H, J=2.0, 8.4Hz), 7.30
(d, 1H, J=8.8Hz), 3.73 (s, 2H), 3.64 (s, 3H).

Example 67: step ¢
(2-Chloro-quinolin-6-yl)-acetic acid hydrazide

H
HzN’NYm
(@] —
N Cl

(2-Chloro-quinolin-6-yl)-acetic acid methyl ester (0.160g, 0.679mmol), hydrazine

(0.218g, 6.79 mmol) and methanol (3mL) were stirred at room temperature. The
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reaction was stirred for several hours. Water was

added and the crude product was 20 extracted from
wethylo7ssset at e and evaporated in vacuo. The preduaiS20as48241

purified via silica gel columm chromat ography in

hexane: ethyl acetate (4:1) to give 0.69g9 (96% of

6-1 odo- 3- (4- net hoxy-benzyl )-3H quiiiazolin-4-one. "H

NVR (400 MHz, CDCI3) 8 125 WO 2007/ 075567

PCT/ US2006/ 048241 8.57 (d, 1H, J=2.0+z), 8. 01 (s,

rea}r% g&z%gaécﬂgtgd %(l)_'ng%#- ?rlﬂgg’ a%%zo)hhéﬁzgé gtlé ch_lld’hydramde This

compsu@cl-lw)w ndt PBifiesl andas uSed Qir¢aly idthe neﬂk&[ﬁ) ' MR (400
MBLAMSO 00 15537 Gorliih §43. G020 B0 (puPRABTS g 1D,

7.58 (m,nd)OA30 (BS; i20)(3.8v I/ I2H)ester 0 O ,-,- O \/ON O
I/ J 1/ i O A solution of
6- i odo- 3- (4- net hoxy- beri zyl ) - 3H qui nazol i n- 4- one
Exampd®d7: steprdmmol ), nmalonic acid diethyl ester (0.56g,

opper .4 0..090 , .10
z'éﬁ"éﬁé'nwﬁﬂ" i Yﬁrﬂggﬂ %“?g@%ﬁﬁpaﬂa'%@s ufﬁ*eﬁw&m‘me
(0.86g, 2.63mml) in THE (1OM) was heated to 70C in
a seal ed tube for 24 hours. The sO was t hen
cool ed to room tenperature, 3 ; odi um
bi car bonat e was product was
extracted from edN QA T e product was purified
via silica gel colu chl[\on;alt ography in hexane: ethyl
acetate (1:1) to give O>51gMN(69% of 2-[3- (4 15
gﬁf hox ben% b 4- ox0-3, 4- di r%dro qui nazol i n-6-yl]-mal
(- inpligy &y ;ﬁ!ce'é%%%ﬁ hydyazideNR 038 @9 ONRZ mBDXEsY 3echloro-6-
@dlﬂlii d)mm
by §' ﬂbyﬁ&me&oq{gdﬂ(ﬁs% % 4&1))%;& gga“('%,ﬁ’ "zeﬁ,t&igg.“@ﬁ%’ﬁ ©5
mlg fqrgse(vgral heprs JHge gaptjon Wagénqled toidpm tethpétanfrs and I-ﬁ)lgered. The

ﬁltpatelalag glméw vxa%e\zgse(ﬁlasg’ 'FPPLClo&g dl@ co?tmm elzu%ng wﬁp €
ace[t@u(rde PJEWh@X&O b%riEkA ) todgive 0-03 7d-- (85 by &f A-cildrioat:06-priin-3-y1-
[I,Q',Lt]]tnﬁfcﬁ&ft’r% Qfﬂygdg?B-lyylme:%hﬁs-qumolme. 'LI IQIMR (400 MHz, CD;0D) &
9.38 (m, 1H), 8.88 (d, 1H, J=5.2Hz), 8.85 (m, 1H), 8.42 (d, 1H, J=9.6Hz), 8.31 (d,
1H, J=8.8Hz), 8.06 (s, 1H), 8.03 (m, 1H), 7.92 (m, 3H), 7.50 (d, 1H, J=8.8Hz), 4.93
(s, 2H). Mass spectrum (LCMS, ESI pos.): Calcd for C20H3CINg; found: 373.3, 375.3
(M+H).

EXAMPLE 68

3-(4-Methoxy-benzyl)-6-(6-pyridin-3-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-

3H quinazolin-4-one
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N O Sodi um hydroxide [2N] (0.59nlL) was added to a
sol ution of 2-[3-(4-nethoxy-

woeneyi7¥s564- 0xo- 3, 4- di hydr o- qui nazol i n- 6-yl ] - malPomius2006/048241
acid diethyl ester (0.250g, 25 0.590mmol) in nethano
(5m) and stirred at roomtenperature for severa
hours. The crude reaction was then evaporated in
vacuo, IN HO was added and the product was extracted
with ethyl acetate to give 0.141g of
[ 3- (4- met hoxy- benzyl ) - 4- oxo- 3, 4-
di hydr o- qui nazolin-6-yl]-acetic cid nethyl ester.
This was dissolved in a mxture 0 t ol uene/ net hano
[8/1] (3nL) and trirnethylsilyl dithane [2. 0V
(0.22m.) was 30 added at room tenpers
until bubbling has stopped. The r@act on was 126 WO

m
tate (1:1) to give
X yl) - 4-oxo- 3, 4-
-ageth\c acid nethyl ester.
Mass spectrum (LCVMS, ES S$N): Calcd for CL9H1I8N204;
found: 339.1, 340.1 (M+tH). 5 Exanple 68: step e
[ 3- (4- Met hoxy- benzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i n-6-y
Exlampm iseepaci d hydrazide HOH2ZNNTf J NO
?.ééy u}ho genz |') - 4- oxo- 3, 4- di hydr o- qui nazol i n- 6-y
¢ 6“‘5" 'H hyl ester 10 (0.050g, 0.148mol)
and hydrazine (0.047g, O. 148nuo|) were stirred at 50C

chromat ogr aphy in
0.1.19g (60% of |

in methanol (5nm) for s ours. The reaction was
then cooled to roomtenp r\Tur?JHand filtered to give
0. 030g (60% of F

t h -4- 4- di hydr o-
A SR A AP0y ot Bie 1A 49 PiamoD prcfrmaade (43¢,
76. Mﬂholwglgﬂegﬁ:dfgigﬁ‘}(_ gor gﬁl@urs andt thén (:éole%lgg I'OOEF %née%ture

Wajerg)vaél_qil)ied gnqgle(selutxpg wag, fllgnfgl m&yashﬁdmﬂ( wate? kg veral times to
givd 385f4(l7b%) o 633dé-1H-githazobnfohSH MR (#boiekS DVIsD d6) 5

12.3% (s, 1&) 8. 37 (s, 1H), 8.11 (s, 1H), 8.09 (dd, 1H, =2.0, 8.8Hz), 7.45 (d, 1H,
J=8.8Hz).

Example 68: step b
6-Iodo-3-(4-methoxy-benzyl)-3H-quindazolin-4-one

O
sonsl

6-Iodo-1H-quinazolin-4-one (0.50g, 1.84mmol) was added to a solution of sodium
hydride (0.110g, 2.76mmol) in THF (10mL) and stirred at room temperature for one
hour. 1-Chloromethyl-4-methoxy-benzene (0.345g, 2.21mmol) was added and the
reaction was stirred for several hours. Water was added and the crude product was
extracted from ethyl acetate and evaporated in vacuo. The product was purified via
silica gel column chromatography in hexane: ethyl acetate (4:1) to give 0.69g (96%)
of 6-iodo-3-(4-methoxy-benzyl)-3H-quinazolin-4-one. 'H NMR (400 MHz, CDCl;) §
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Exanpl e 68: 'step f 3-(4-Methoxy-benzyl)-6-(6
pyridin-3-yl-[1,2,4]triazol o[ 4, 3-bJpyri dazi n-3

wolnetdisdey - 20 3H qui nazolin-4-one O ON N NpCRuN20¥6/048241
N

[ 3- (4- Met hoxy- benzyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i n-6-y
| ]-acetic acid hydrazide (0.024g, 0.071 mmol) and
3-chl oro-6-pyridin-3-yl -pyridazine (0.012 g, 0.063
nmmol) were heated to 130C in butanol (0.5nL) for

o e o ph0lD e ofFER Rgte i iy et e

J= aeﬂtzm,m 27 (d, 2H, D=8\etiey, 6.802(8, Y, POZNIG) S0/ (s, 2H), 3.70 (s, 3H).
PCT/ US2006/ 048241 (0.1 @6TFA) to give 0.016g (53% of
3- (4- net hoxy- benzyl )-6-(6-pyridin-3-yl

Exf‘TPé" 0§5%6P4 0| o[ 4, 3- b] pyri dazi n- 3-yl mei . hyl ) - 3H

2 B AR BN g ot By P
esteggy 1H, 8.13 (d, 1H, J=9. 6Hz) 7.99 (s 1H), 7.77
(dd, 1H, J=8.4, 2.0 07 (d, 1H, 5 J=8.4Hz), 7.48

(d, 1H, J=9.6Hz), 7. , 7.21 (d, 2H,
J=8. 4Hz), 6.77 {d.0 (s 2H), 5.05
(s, 2H), 4.71 (s, 2H, | 70 (s SS spectrum

(LCMB, ESI pos.): Calcd d’ound 476. 1,
As Atﬁ&tftﬁl W Hdo—%?lg%%‘l%)xg%fn]zﬁ % g% %,lm—4 one (0.69g, 1.75mmol),
majénie udigd|dietBylegter (@ 56¢, 34 Inmob), cdppdr hbdide (0N16¥4 0.090mmol),
biphenyi-2-ol (0.029g, 0.175mmol) and cesium carbonate (0.86g, 2.63mmol) in THF
(10mL) was heated to 70°C in a sealed tube for 24 hours. The solution was then
cooled to room temperature, saturated sodium bicarbonate was added and the crude
product was extracted from ethyl acetate. The product was purified via silica gel
column chromatography in hexane: ethyl acetate (1:1) to give 0.51g (69%) of 2-[3-(4-
methoxy-benzyl)-4-ox0-3,4-dihydro-quinazolin-6-yl]-malonic acid diethyl ester. 'H
NMR (400 MHz, CDCl3) § 8.21 (m, 114), 8.05 (s, 1H), 7.80 (dd, 1H, J=2.0, 8.4Hz),
7.62 (d, 1H, J=8.4Hz), 7.22 (d, 2H, J=8.8Hz), 6.78 (d, 2H, J=8.8Hz), 5.05 (s, 2H),
4.69 (s, 1H), 4.15 (m, 4H), 3.70 (s, 3H), 1.19 (m, 6H).

Example 68: step d
[3-(4-Methoxy-benzyl)-4-0x0-3,4-dihydro-quinazolin-6-yl]-acetic acid methyl ester

O

Sodium hydroxide [2N] (0.59mL) was added to a solution of 2-[3-(4-methoxy-
benzyl)-4-0x0-3,4-dihydro-quinazolin-6-yl]-malonic acid diethyl ester (0.250g,
0.590mmol) in methanol (SmL) and stirred at room temperature for several hours. The

crude reaction was then evaporated in vacuo, IN HC1 was added and the product was

" extracted with ethyl acetate to give 0.141g of [3-(4-methoxy-benzyl)-4-ox0-3,4-

dihydro-quinazolin-6-yl]-acetic acid methyl ester. This was dissolved in a mixture of
toluene/methanol [8/1] (3mL) and trirnethylsilyldiazomethane [2.0M] (0.22mL) was

added at room temperature and stirred: until bubbling has stopped. The reaction was
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NN  3- (4- Met hoxy- benzyl)-6-(6-pyridin-3-yl-[

1,2,4]triazol o[ 4, 3-b] pyridazi n-3-yl nethyl)- 15 3H
wqubevazsdér n- 4- one (0.010 ng, 0.021 :mmol) was PcealSed6/048241

with trifluoroacetic acid (1 nL) and anisole (0.1 ni)

and heated to 90C for 18 hours. The conpound was

purified via reverse phase HPLC on a (:18 colum

eluting with acetonitrile in water (0.1% TFA) to give

0.0026 g (35% of

6- (6- ' 3- . o[ 4,
0G5 SRS {5 o by PHIGRE i i 6L £0bFR chrmaaiperaphy in
hek 40 ety acel'tMS@l dﬁlo %Avg@ ﬂ9§2{60%) of [ﬁxfl n%tﬂ&g‘%nz gﬁ) -0x0-3,4-
.8.53 (m 1H), 8.
dllH'dro—jlulf@z §5 ylba@gc (agld x_pg[hy}] egelz; yss spegtgu 1prL.CMI, ESI pos.):

CaledBor 5 0,;Ybssi: 386Gt WGBS, EST pos.): Cal cd
for C19H1 fli% Y found: 356 3, Q357 3 (MrH). EXAMPLE 70

25 6-[6- (| -I\/Iethyl -1 H pyrazol -
Extdmptl &s 4tr|azolo[43b]pyrlda2|n3ylrrethyl]
qm naéol&lg el’ 128 WD 2007/ 075567 PCT/ US2006/ 048241 N N

[3XH-MethdieyNb diezy Bxeorph -8, 4t ikydroeguinazolin-6-ylj-acetic acid hydrazide
2- Qui nazolin-6-yl-malonic acig diethyl ester 5'00
\iol N1 I UiI\QAsquti of6iodoquinazo|ine
(0.500g, 1.95maNT, aciNg est er

(0.93g, 5.81 mml), co:op %gal 994 0. 097nmol ),
bi phenyl - 2-ol (0. 033g, 1o . 5mol ) an&? cesi um

[3-¢hdMbshart yebéiy D58 gx0-3,B3ityato-quiifazZoHn-§-FMLdcenB il @b B ester
(O.E)gog, 0.148mmol) and hydrazine (0.047g, 0.148mmol) were stirred at 50°C in
methanol (SmL) for several hours. The reaction was then cooled to room temperature
and filtered to give 0.030g (60%) of [3-(4-methoxy-benzyl)-4-0x0-3,4-dihydro-
quinazolin-6-yl]-acetic acid hydrazide. 'H NMR (400 MHz, CD;0D) § 10.09 (s, 1H),
9.33 (s, 1H), 8.85 (m, 1H), 8.53 (4, 1H, J=2.0, 8.4Hz), 8.42 (d, 1H, J=8.4Hz), 8.14 (d,
2H, J=8.4Hz), 7.70 (d, 2H, J=8.4Hz), 5.93 (s, 2H), 5.04 (bs, 2H), 4.52 (s, 3H), 4.31 (s,
2H).

Example 68: step f
3-(4-Methoxy-benzyl)-6-( 6-pyridin-3-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-

3H quinazolin-4-one

/
0]

[3-(4-Methoxy-benzyl)-4-ox0-3,4-dihydro-quinazolin-6-yl}-acetic  acid hydrazide
(0.024g, 0.071mmol) and 3-chloro-6-pyridin-3-yl-pyridazine (0.012 g, 0.063 mmol)
were heated to 130°C in butanol (0.5mL) for several hours. The compound was

purified via reverse phase HPLC on a C18 column eluting with acetonitrile in water
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70C in a sealed tube for 24 hours. The sol ution was

then cooled to roomtenperature, saturated anmoni um
wohbawirsks7was added and t he crude product was exirnseiosd48241

from ethyl acetate. The product was purified via

silica gel colum chromatography in hexane: ethyl

acetate (1:1) to give 0.39g (80% of

2-qui nazolin-6-yl-malonic acid 15 diethyl ester. 'H

NVR (400 NFE CDC-13) S 9.37 (bs, ZFD 7.96 (m 3H)
Exanpl e 70:

OLHL TN Rk Obloky (Sbbiate 3ddititony Poassiib (o ppgidin-3-v1
1, Sqqlﬂrh%lBYﬂB-@Fﬂ)ﬁﬁla&%M yﬁQe:K?lﬁﬂsn \A/a§1n§£’c91§ﬂ4 1fed ﬁ?' MNR" (400

ul nazo %/ mal oni ¢ aci d este

MI(‘%)% 1) §.979% ol Bl |8n71r@thrIoI~4($ IGHHLY), &ﬂ@ (st,uH)eSLzat(m 1H,
5t h t
8.130QIN 125 JLE BP9 yﬁ f Qg sever ggr§=81h§(¥1§3ﬁ%‘(d 1H,

was evapor at ed, et acéet at e ded

J=840HZ )4 1 S F=OpSiDe 7 dilt (b, 1ERe 7czin(mlmﬁ J8tHAN6T7 (d, 2H,

J_gﬁ?g f Ersgggé? ’OZ@%’&'OST‘% gy\oanl czﬁ %5 2 (%v%\%b Massy speptrum

(LGMBe ES] pe2 Bd-18bHr szHﬂthDngohmdma6MI 4azetiveri@gcid. ' H
NVR (400 MHz, DVSO-d6) 6 9.56 (s, 1H), 9.26 (s, 1H),
7.95 (m 3H), 3.85 (s, 2H). 5 Exanple 70: step c
Qui nazol i n-6-yl -aceti c EICANIPIVEIGIZi de H H2ZN-N- N O |
NJ A solution of quinazolin-6-yl-acetic acid (0.025g,
0.133mmol ), thionyl chloride 10. (0.1 nL) and met hano
6-(@ Py )idinBS- Mﬁpe‘ﬁﬁdiow&flﬂﬁyrﬁldﬁﬁﬂgaﬁdmz %) ik o4 -one
cooled to roomtenperature and evapora ed S
times with dichioronethane to give
qui nazol i n-6-yl -acetic acid nethyl eﬁter Thi s was
di ssolved in a solution of nethan N(2nm) and
hydrazi ne (0.061nl) and starred rogmtenperature
for several hours..= N

N /N -

A
3-(4-Methoxy-benzyl)-6-(6-pyridin-3-y1-[1 ,2,4]triazolo[4,3-b]pyridazin-3-yimethyl)-
3H quinazolin-4-one (0.010 mg, 0.021 mmol) was treated with trifluoroacetic acid (1
mL) and anisole (0.1 mL) and heated to 90°C for 18 hours. The compound was

purified via reverse phase HPLC on a C18 column eluting with acetonitrile in water
(0.1% TFA) to give 0.0026 g (35%) of 6-(6-pyridin-3-yl-[1,2,4]triazolo[4,3-
b]pyridazin-3-ylmethyl)-3H-quinazolin-4-one. '"H NMR (400 MHz, DMSO-d6) §
9.32 (m, 1H), 8.79 (m, 1H), 8.53 (m, 2H), 8.20 (in, 1H), 8.10 (s, 1H), 8.03 (d, 1H,
J=10.0Hz), 7.89 (d, 1H, J=8.4Hz), 7.66 (m, 2H), 4.80 (s, 2H). Mass spectrum (LCMS,
ESI pos.): Calcd for C;oH;3N,0; found: 356.3, 357.3 (M+H).

EXAMPLE 70

6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4 Jtriazolo[4,3-b]pyridazin-3-ylmethyl]-
quinazoline
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The reaction was evaporated in vacuo to give

gui nazol i n-6-yl -acetic acid hydrazide. 15 "H NVR (400
wOMa)7/0D880- d6) 6 9.56 (s, [H), 9.33 (bs, 1H), ®@C2A/S¢®6/048241

1H, 7.96 (m 3H), 4.25 (bs, 2H), 3.84 (s, 2H).

Exanple 70: step d 6-[6-(l-Methyl-1H pyrazol -

yl)-[1,2,41]triazol o[ 4, 3-bj pyridazin-3 ylnmethylJ- 20

quinazoline N N N N1 N\ ON Quinazolin-6-yl-acetic

acid hydrazide (0.032 g, 0.158 nmol) and

3-chloro-6-(1- nethyl -1 H pyrazol - 4- yk) pyri dazi ne

(0.031 g, 0.158 mmol ) were heated fo 465C in 25

butanol (2 nmL) for\five hours. re4ction was cool ed

to roomtenperature, " evapora vacuo and purified

via silica gel col il y eluting wwth 5%

met hanol in di chi or onetjan give 0.0031g (79 of

6-[6-(1-nmethyl -1 H

pyrazol -4-yl)-[1,2,4]triazol o] 4, 3-b] pyri dazin-3-yl meth

yl']-quinazoline. "H NWR (400 MHz, CD30OD) S 8.45 (s,
Exam)vlem:&@ep(as :1H), 8.06 (d, 2H, J=9. 614z), 7.60 (d,

7/0755 / US2006/ 048241 J=9. 6Hz) ,
é’t}%‘gz"?‘"' ‘?’"ﬁ’ct"ﬁo‘]""{?‘g 4.8 OHz), 6.08 (s, IH),
4.58 (m 2H) 3.89 (s, 3H). I\/ass spectrum (LCVS, ESI
pos.): Calcd for C18H_ 4 f§und 343.3 (M+H). EXAMPLE
71 5 6-[6-(1-Met hyl - PR
yl)-[.1,2,4]triazol S-b
quinoxaline Ni / N/ NJ N~

/ o\
Z

5

r'dain-s yl met hyl ] -

A solution of 6-iodo-quinazoline (0.500g, 1.95mmol), malonic acid diethyl ester
(0.93g, 5.81mmol), copper iodide (0.019g, 0.097mmol), biphenyl-2-ol (0.033g,
0.195mmol) and cesium carbonate (0.953g, 2.93mmol) in THF (5mL) was heated to
70°C in a sealed tube for 24 hours. The solution was then cooled to room temperature,
saturated ammonium chloride was added and the crude product was extracted from
ethyl acetate. The product was purified via silica gel column chromatography in
hexane: ethyl acetate (1:1) to give 0.39g (80%) of 2-quinazolin-6-yl-malonic acid
diethyl ester. '"H NMR (400 MHz, CDCl3) § 9.37 (bs, 2H), 7.96 (m, 3H), 4.78 (s, 1H),

4.18 (m, 4H), 1.19 (m, 6H).

Example 70: step b

Quinazolin-6-yl-acetic acid

Y J

Sodium hydroxide [2M] (0.77mL) was added to a solution of 2-quinazolin-6-yl-
malonic acid diethyl ester (0.20g, 0.77mmol) in methanol (10mL) and stirred at room
temperature for several hours. The reaction was evaporated, ethyl acetate was added

and then 1N HCI was added dropwise until the compound went into the organic layer.
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NN 10 Exanple 71: step a 6-1odo-quinoxaline f~" N

15 A solution of 4-iodo-benzene-1, 2-diam ne (0. 46g,
wb.206mTedey, et hanedial [40%in water] (2.25nlpCcTasednicn48241

acid (I m) and- ethanol (201.) were heated to 100C for

several hours and then cooled to roomtenperature.

Wat er was added and the crude product was extracted

with ethyl acetate. The product was purified via

silica gel 20 columm chromat ography w th hexane: ethyl

0

B SRRl Lok g BoShal e B i P s pgmagotin v e cia
H’NMR](AQO OIHA, BMS)0-d8) 816.95s, 11D), 16, 262(spﬂa),,7 95 @h, mipls 85 (s,
ﬂﬁ J=2.0, 8.8Hz), 7.75 (d, | H J=8.8Hz). Exanple 71:

tep b 25 Quinoxalin-6 yl-acetic acid HON\ O I / J

N A sol ution of 6-iodo-quinoxaline (0.323g, 1.26mmuol),

nalonlc acid diethyl ester 30 (0.404g, 2.52nmol),
ExewpisetV-isk#idde (0.012g, 0.063mmol ), biphenyl - 2- ol

QquQazQ?;J,gs. z.&eﬂ,gﬁgml @gl cesi um carbonate (0. 616g,

in THE was heated to 70C in a sealed

tube for 24 hours The solution was then cooled to
roomtenperature, 131 Wp 2007/ 075567 PCT/ US2006/ 048241

water was added and thencrude Rrodyct was extracted
fromethyl acetate. e od way' purified via
silica gel colum chroma %gr iNF hexane: et hyl

%Dﬁ:etate(ll tao |ve28umoxal|n6 yl -mal oni c aci d
ARt quiqazplin-6-yacaids agif (06298, Ovb3 3smneD adienyl ghleridy |

(0. B&L§End freRBRSI (291L%?\9ma).=dvt@%o°@@&if@h6&s aI‘t?eox]leH%tidrﬁ}yQJ cooled

sodi um hydroxi de [2 i n net hano
to IgRA sMPEFag¢re rpd eg-'améiltaqi Smalsf,ums with dichiorpmetitane ¢o givhe

quinazolin-6-yl-acetic acid methyl ester. This was dissolved in a solution of methanol
(2mL) and hydrazine (0.061mL) and stirred at room temperature for several hours.
The reaction was evaporated in vacuo to give quinazolin-6-yl-acetic acid hydrazide.
'H NMR (400 MHz, DMSO-d6) § 9.56 (s, 1H), 9.33 (bs, 1H), 9.26 (s, 1H), 7.96 (m,
3H), 4.25 (bs, 2H), 3.84 (s, 2H).

Example 70: step d
6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3- -ylmethyl]-

quinazoline
_N

X )
N N
N |
\S N

~ \N A\

N \N’

Quinazolin-6-yl-acetic acid hydrazide (0.032 g, 0.158 mmol) and 3-chloro-6-(1-
methyl-1H-pyrazol-4-yl)-pyridazine (0.031 g, 0.158 mmol) were heated to 165°C in
butanol (2 mL) for five hours. The reaction was cooled to room temperature, ‘
evaporated in vacuo and purified via silica gel column chromatography eluting with
5% methanol in dichloromethane to give 0.0031g (7%) of 6-[6-(1-methyl-1H-
pyrazol-4-yD-[1 ,2,4}triazolo[4,3-b]pyridazin-3-ylmethyl]-quinazoline. "H NMR (400
MHz, CD;0D) § 8.45 (s, 1H), 8.29 (s, 1H), 8.06 (d, 2H, J=9.6Hz), 7.60 (d, 2H,
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reacti on was then evaporated in vacuo., IN HCl was

added and the product was extracted with ethyl
weaeedratsseto gi ve 0.0308 (70% of qui noxal i n-6- pCTAarsedoc048241

acid. '"H NWR (400 MHz, DWsO-d6) 6 12.6 (bs, 1H), 8.93

(dd, 2H, J=2.0, 6.0Hz), 8.05 (d, 1H, 8.8Hz), 7.99 (m

1H), 7.79 (dd, 111, J=2.0, 8.8Hz), 3.89 (s, 2H). 10

Exanple 71. step c Cyinoxalin 6y| acetic acid

hydra2|de H HZN-N |

N
1= GHIR Y5 & 'ﬁ@mbaléo(ﬂehgafgoérﬁq)aéﬂ,qs& ISR 35288

3H}LMaQ§<gjiel:trﬁmﬁ (LICMS 68150391 Dalc@H f&i’@gH.ﬁqglﬁ%moBAs Br{fM+H)
t ol uene/ met hanol [8/1] (0.5mL) and stirred until

bubbl i ng st opped. The reacti on was then evaporated and
the crude product was mxAMEdEwha silica gel colum
chromat ography in hexaner™ ernyl 20 acetate (1:1) to
give 0.013g of quinoxalin-6-yl-acetic acid nethyl
e8l6r(1 -M#ﬁsl-%Hsvyrawdédyll-bl,&wwwwmwmwmzmybnemyu.
(0.10i nL) in nethanol amimialined at room tenperature
overnight. The reaction m xture was evaporated in
vacuo to give 0.019g of quinoxaliRN=6<yl-acetic acid
hydrazi de. '"H NVR (400 MHz, DWMVS 9.77 (bs, 1H),
9.35 (m 2H), 8.46N ., 8.39 (m 1H),
8.19 (dd, 1H, J=2. .68 (bs, 2H), 4.07
(s, 2H). Exanple 71: nl 6-(1-Methyl -1 H
pyrazol -4 yl)-[1,2,4Jtr K| 4, 3-b] pyri dazin-3
yl met hyl J- qui noxal i ne 30 132 WD 2007/ 075567

Ex@eple J200p/d048241 N

6-Iodo-quinoxaline

l\[ C[Nj
PN\

A solution of 4-iodo-benzene-1,2-diamine (0.46g, 1.96mmol), ethanedial [40% in
water] (2.25mL), acetic acid (1mL.) and ethanol (20mL) were heated to 100°C for
several hours and then cooled to room temperature. Water was added and the crude
product was extracted with ethyl acetate. The product was purified via silica gel
column chromatography with hexane: ethyl acetate (1:1) to give 0.323g (64%) of 6-
iodo-quinoxaline. '"H NMR (400 MHz, CDCl3) § 8.77 (dd, 2H, J=2.0, 8.8Hz), 8.46 (
IH, 2.0Hz), 7.96 (dd, 1H, J=2.0, 8.8Hz}, 7.75 (d, 1H, J=8.8Hz).

?

Example 71: step b

Quinoxalin-6-yl-acetic acid

HO N
g S
e
N
A solution of 6-iodo-quinoxaline (0.323g, 1.26mmol), malonic acid diethyl ester
(0.404g, 2.52Zmmol), copper iodide (0.012g, 0.063mmol), biphenyl-2-ol (0.021g,

0.126mmol) and cesium carbonate (0.616g, 1.89mmol) in THF (5mL) was heated to

70°C in a sealed tube for 24 hours. The solution was then cooled to room temperature,
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N/ N J_NN Quinoxalin-6-yl-acetic acid hydrazide
(0.019 g, 0.094 mmol ) and 3-chl oro-6-(1-
worbdwi7sieh pyrazol - 4-yl ) -pyridazine (0.018 g, ©®C0A%2006/048241
mmol ) were heated to 125C in 5 butanol (2 nL) for
four hours. The reaction was cooled to room
tenperature, evaporated in vacuo and purified via
silica gel colum chromatography eluting with 5%
met hanol in di chl oronet hane to give 0.0029g (15% of

W?f?lr‘é{%?d §t‘ref'?da?muatzwsowagmfmm@Fla'i afetatey The preduct

ws Jurified Rex sillicA) %ﬂ cdﬂjm&ﬂ%% m@Q&Q@ eﬁm}ﬁ abdtate1:1) to
2 ’ﬂ“g}q;)?llésoylsn@em@rﬁﬂ thyhesiey. ?dwln%qqlmﬁﬂ ®alonic acid

dn@thﬁlésze)r (0. 665@ dﬁin-xHol)‘lva% Al tod s&gtlétfof %gl%urgiplgroxxde [2N]

Mass spectrum ( pos

© Smmmetmnb(zmm@ str:Bm:d f@r Se(vmll-l)lomE)aam]jm téZBperathire. The

re%:l'tl_gﬁ v@%qaﬂ 2 qqgctjjlwsg_%gg.plﬁ IH(?al Jas. aélded and the product was
exyragted mqh)ethgdlaaeﬂaterte g Q030 (TORH)AST qhiveoxtalinl G ylcqueio wowd. 'H

NGRS, 678 A8l ESVRIG A8 1 Wi 05 .

1H; 888Hiz)HZ. P9 (B, 390 37.48 (dd|, 1H, J€2.0,)8.8H2),5.84r s, 2H8. 26- 8. 23
(2H, m, 8.17-8.15 (1H, d, J := 9.8 Hz), 7.95-7.93
(1H d, J =7.3 Hz), 7.80- 7.77 (1H g, J = 5.0 Hz),

Exbmpfle 716steppd H, d, J 9.6 Hz), 7.51-7.42 (2H, m,
(mz): Calcd. For C23HL5N5S:

4. 90
Quigaxal 'ﬁ%d‘ﬁ%f’ %“9‘4"%"9‘5’6!5an e 73 133 WO
2007/ 075567 PCT/ US2006/ 648241 6- [ 6- (1H- Pyr azol -

yl)-[1,2,4]triazo,lqf /
yl met hyl ] - qU|noI|nI- I—Wﬁ

Trimethylsilyldiazomethane [2.0M in hexanes] (0.08mL) was added dropwise to a
solution of quinoxalin-6-yl-acetic acid (0.030g, O. 159mmol) in toluene/methanol [8/1] -
(0.5mL) and stirred until the bubbling stopped. The reaction was then evaporated and
the crude product was purified via silica gel column chromatography in hexane: ethyl
acetate (1:1) to give 0.013g of quinoxalin-6-yl-acetic acid methyl ester. This was
added to a solution of hydrazine (0.10mnL) in methanol and stirred at room
temperature overnight. The reaction mixture was evaporated in vacuo to give 0.019g
of quinoxalin-6-yl-acetic acid hydrazide. "H NMR (400 MHz, DMSO-d6) § 9.77 (bs,
1H), 9.35 (m, 2H), 8.46 (d, 1H, J=8.8Elz), 8.39 (m, 1H), 8.19 (dd, 1H, J=2.0, 8.8Hz),
4.68 (bs, 2H), 4.07 (s, 2H).

Example 71: step d

6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b Jpyridazin-3-ylmethyl]-
quinoxaline
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f f N NNN 5 The title conpound was prepared as
described in Exanple 47. '"H NWR (CDC13): 8 8.92-8.90
wObl7/0ds867; 8.54-8.53 (1H, d, J = 7.4 Hz), 8. 16P8TA%2006/048241
(111, d, J = 8.8 Hz), 8.06 (1H, nm), 8.02-7.97 (2H,
n, 7.66-7.60 (2H, n), 7.53-7.48(2H, m, 7.08-7.05
(1H, 10 m, 7.51-7.42 (2H, m, 4.72 (2H, s). ESI-M
(mz): Calcd. For C18HL3N70: 343.34; found: 345.2.
E,| anple 74 15 6-[6-(5-Met hyl -4, 5-di hydro-thi opl ~en-2
yl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi §_3-
ylmethyl]-quinoline S -N ~ N -I N N 20 The
title conpound mas\@repared as (est 'Led i n Exanpl e
47. ' HNWR (CDC13)y " S 9.07-893 (ZH m, 8.27 (IH
s), 8.16-7.98 (3H, .73 (1H, d, J = 8.8 Hz),
7.60-7.59 (1H, d, J 8 N6.79-6.77 7 (1L H m,
4.06-4.02 (111, t, J = 6 ), 3.91 (1H, s),
3.21-3.20 (3H, m., 2.45 (3H, s). ESI-Ms (nlz): Calcd.
QuingxalinGrpizaqets aciddydrazider § @8-, 96194 mmob) apdnehleror6-(1-

me%ii%fi—iﬂ%)g_ ﬁﬁﬁ%??ﬁ@éld%é lf@%@@ @{ 8.‘6@3%01) were heated to 125°C in
bufﬁlﬂ%@ﬁwa%éz fourfionrsa AbE afattien iyjaswopkd 10 ne@n yémperature,
evaﬁ%ﬁﬁ@@ln’ vackb dnd bRAALa lria's(Pllica éépcgfuhlm chromatography eluting with
5% methanol in dichloromethane to give 0.0029g (15%) of 6-[6-(1-methyl-1H-
pyrazol—4—yl)—[l,2,4]triazolo[4,3b]pyridazin—3-y1methyl]-quinoxaline. 'H NMR 400
MHz, CD;0D) § 8.77 (m, 2H), 8.16 (s, 1H), 8.09 (m, 1H), 8.07 (d, 1H, J=10.0Hz),
8.00 (m, 2H), 7.85 (dd, 1H, J=8.8, 2.0Hz), 7.56 (d, 1H, J=9.6Hz), 4.79 (s, 2H), 3.94
(s, 3H). Mass spectrum (LCMS, ESI pos.): Calcd for C;sH4N3: found: 343.3, 344.3

M+H).

Example 72

6-(6-Benzo[b]thiophen-2-yl-[1,2,4]triazolo[4,3-b Ipyridazin-3-ylmethyl)-quinoline

S/

=N

L X
\
N-N =

N

The title compound was prepared as described in Example 47. 'H-NMR (CDCl3):
89.20-9.13 (1H, dd), 8.69-8.67 (1H, d, ] = 8.6 Hz), 8.50-8.48 (1H, d, J = 8.5 Hz),
8.26-8.23 (2H, m), 8.17-8.15 (1H, d, J =9.8 Hz), 7.95-7.93 (1H, d, J = 7.3 Hz), 7.80-
7.77 (1H, q, I = 5.0 Hz), 7.69-7.67 (1H, d, J = 9.6 Hz), 7.51-7.42 (2H, m), 4.90 (2H,
8). ESI-MS (m/z): Calcd. For Cy3H 5N5S: 393.47; found: 394.3.

Example 73
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N 5 NN The title conpound was prepared as descri bed
in Exanple 47. 1HNWR (CDA3): 6 8.94-8.92 (1 H d, J

wo 2607875y, 8.61-8.59 (1 H, d, J = '8.9 Hz), 8pr20AR2M6/048241
(1 H d, J = 8.3Hz), 8.05-7.93 (5H m, 7.71-7.67
(1H, m, 7.36-7.33 (1H, d, J = 9.6 Hz), 4.72 10 (2H,
s), 4.22-4.20 (2H, m, 3.45-3.42 (2H, m, 1.95-1.95
(2H, m. ESI-M5 (nmz): Calcd. For C21H19N70: 385.17;
found: 386.31. Exanple 76 15 6-[6- (I H Pyrazol -4
yl)-[1,2,4]triazol o] 4, 3-bJpyri dazin-3

ylmethyl J-quinoline HN N~ -- NN .NN N The title
6 AR 2 Arid2ol0RES D - BRI 1 Fuinolin-1-
“HNVR Emlgwﬁpgo’ g’%.%s%.o (1#‘1,% AR 2.’?"#@5”,‘"101

8.60-8.57 (1H, d, J 5,7.5 Hz), 8.27-8.06 (4H m,
7.75-7.73 (1 H d, Jp§ 9.0 Hz), 7.59-7.56 (1 H d, J =
9.8 Hz), 7.50-7.48 14, d J=9.8 Hz), 4.85 (2H,
s). ESI-M5 (mz): Cat¢d. For Cl18H13N7: 327.12; found:

PCT/ US2006/ 048241

6-[ 6- (5- Chl or o- 4, 5-di
yl)-[1,2,4]triazol o[ 4, 3-Ibyri‘da
yl methyl J-quinoline C S N PJ--N
conpound was prepared as descri bed
"H NVR (CDd 3):

5 The title
n Exanpl e 47.

The title compound was prepared as described in Example 47. '"H-NMR (CDCl5):

8 8.92-8.90 (1H, dd), 8.54-8.53 (1H, d, J = 7.4 Hz), 8.16-8.14 (1H, d, ] = 8.8 Hz),
8.06 (1H, m), 8.02-7.97 (2H, m), 7.66-7.60 (2H, m), 7.53-7.48(2H, m), 7.08-7.05 (1H,
m), 7.51-7.42 (2H, m), 4.72 (2H, s). ESI-MS (m/z): Calcd. For CsH,3N,0: 343.34;
found: 345.2.

Example 74

6-[6-(5-Methyl-4,5-dikydro-thiophen-2-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-
ylmethyl]-quinoline

\ N x
\\{\"/\©fj
— ~

N N

The title compound was prepared as described in Example 47. "H-NMR (CDCls):
8 9.07-8.98 (2H, m), 8.27 (1H, s), 8.16-7.98 (3H, m), 7.75-7.73 (1H, d, J = 8.8 Hz),
7.60-7.59 (1H, d, J = 3.8 Hz), 6.79-6.77 (1H, m), 4.06-4.02 (1H, t, J = 6.5 Hz), 3.91
(1H, s), 3.21-3.20 (3H, m), 2.45 (3H, s). ESI-MS (m/z): Calcd. For CyoH;7N;S:
359.12; found: 358.2.

Example 75
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S 9.18-9.11 (2H, m, 8.38 (1H, s), 8.28-8.22 (3H, m,

8.06-8.04 (1H, q, J = 5.3 Hz), 7.91-7.89 (111, d, J =
w0 .2007z¥5677. 80-7.79 (1 H, d, J = 4.2 Hz), 7.14PCTABRd6/048241

H d, J =40 Hz), 4.94 (2H, s). ESI-M5 (mz): Calcd.

For Ct9H14CIN5S: 377.05; found: 378.3. 10 Exanple 78

6-[ 6- (3H Benzotri azol -5

yl)-[1,2,43triazol o[ 4, 3-bJpyri dazi n-3

ylmethyl]-quinoline N:::NH N~Cc 15 NN N The

title conpound was prepared as described in Exanple

47. "H- NWMR (CDC13): 8 9.02 (1H, s), 8.61-8.60 (1H, d,

( -114-F(|3-%unghn-63yl?r?eﬂByl-"[9 :Mbhazdz ﬁ‘] 3:b]§ylgddi|zl)-6-)g)8}%rf§oll} -yl]-

d, J = 8.5 Hz), 7557meﬂa'H1q! J = 20 9.6 Hz),

747744(1H g, J = 4.5 Hz), 7.40-7.37 (1H, d, J =

10.4 Hz), 4.67 (2H,_s). ESI-M5 (nfz): Calcd. For

C21H14N8: 378.13; HBund: 379.3. Exanple 79 25

6- [ 6- (2- Met hyl - 3H benzoi m dazol -5

yl)-[-1,2,4]triazol o[%, 3-bJpyridazin-3 yl methyl J-

qui noline 136 WD 200y/ 075567 PCT/ US2006/ 048241 N HN

-N ,N N'N N The tNtI conmpound was prepared as

descri bed in Exanpl e . "H-NWR (CDC13): 8 9.15 (1H,

s), 8.76-75 (1H, d, =n3- 7 Hz), 8.45-8.42 (1H d, J =

8.0 Hz), 8. 30 8. 27

(1H, d, J = 9.6 Hz),

. , (1, J =96 Hz), 7.84-7.81
. d, 9,11 ¥, 54-7.52(1H, d, J
5 =70.6 Hz), 7.43-7.40 (1PN, FPHz), 4.78 (2H,

s), 2.66 (3H, s). ESI-I\/IS(n’iz)

The title compound was prepared as described in Example 47. "H-NMR (CDCl;):
5 8.94-8.92 (1H, d, J = 6.3 Hz), 8.61-8.59 (1H, d, J = 8.9 Hz), 8.20-8.17 (1H, 4, J =
8.3Hz), 8.05-7.93 (5H, m), 7.71-7.67 (1H, m), 7.36-7.33 (1H, d, ] = 9.6 Hz), 4.72

10 (2H, s), 4.22-4.20 (2H, m), 3.45-3.42 (ZH, m), 1.95-1.95 (2H, m). ESI-MS (m/z):
Calcd. For C,H,9N-O: 385.17; found: 386.31.

Example 76

15 6-[6-(IH-Pyrazol-4-yl)-[1,2,4]triazjalo[4,3-b]pyridazin-3-ylmethyl]-quinoline

2

The title compound was prepared as described in Example 47. 'H-NMR (CDCls):

20 89.05-9.02 (1H, d, J = 6.3 Hz), 8.60-8.57 (1H, d, J = 7.5 Hz), 8.27-8.06 (4H, m),
1.75-7.73 (1H, d, J = 9.0 Hz), 7.59-7.56 (1H, d, J = 9.8 Hz), 7.50-7.48 (1H,d,J=9.8
Hz ), 4.85 (2H, s). ESI-MS (m/z): Calcd. For CisH3N7: 327.12; found: 328.32.

Example 77
25
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Cal cd. For C23H17N7: 391.15; found: 392.3. Exanple 80
10 6-[6- (I HIndol -2
wol2perjoksss74] tri azol o[ 4, 3-b] pyri dazi n-3 PCT/US2006/048241
ylmethyl]-quinoline NN\ \ / NH,N15 The title
conmpound was prepared as described in Exanple 1.
"HNWVR (DMBO-d6): 8 11.94 (1H, s), 9.21 (1H, m, 9.04
(1H, d, J= 8.9 Hz), 8.43 (1H, s), 8.40 (1H, d, J= 9.8
Hz) 832(1H d, J—85Hz) 826(1H n) 804(1H
[H (SR IgHE s 5-dmpgo ol o1
(f Lhrigro=4;5- -t 7"1’5@"(2131‘1'[1«3 4]!?"%0@[1,#{2]”"#&1%3-
(1H, d, J L2 Hz), ]ln?eZ ;(lﬁ-zhmblmé = 7.6 Hz), 7.09
(1H, t, J = 7.7 Hz), 4.97 (2 . ESI-M5 (mz): 20
Cal cd. For C23H16N6: 376. 1, found 377.3 (M+H) .
Exanpl e 81 25 6-(63;Benzofuran-2
-[1,2,4]triazolo[ ] pyri dazi n-3
yl met hyl ) - qui nol i ne S WD 2007/ 075567
PCT/ US2006/ 048241 The tin | e conpound was prepared as
described in Exanple ¥ "+ NWVR (DMSO-d6): 6 9.07 (1H,
m, 875 (1H m, 8.4 m Hz), 8.17 (2H,
m, 8.06 (2H, m, 8.00 5}5¢NH =J0.9 Hz), 7.80
(3H m, 7.51 (1 H m, 7.38 (1 tN'J =7.1 H),
4.88 (2H, s). ESI-Ms (mz): Cal cd. For C23H, 5N50:
Th8Hile H:OmfaomﬂtHWaBﬁl&pareﬂM& H}:scrﬁed #BkEmBR 471 0H-NMR (CDCL):

t hi
59y1|%1§11m1? )(%e3$'r(zaﬁwbaﬁ2$§;2.2£&nﬂ §.06-3.04 AL, J = 5.3 Hz),
7.9101 8T Qo laty 3 9D N 186170 (1B oMy S 4 BRI R, g, 1 < 4.0
ound was prepared as escri edTn anple~1. q—|
HZN 4 o) sfﬁ%%w@jm/@) :8Caled(Haod, CdH LINsS:. B 7HE; fothd)378.3.
(2H, m, 7.90 (1H, m, 7.86 (1H, d, J = 8.3 Hz), 7.55

(1H dd, J =8.3 Hz, 1.8 Hz), 7.39 (1 H d, J =9.7
Hz), 4.70 (2H, s), Example 78

6-[6-(3H-Benzotriazol-5-yl)-[1,2,4]triazolo[4, 3-bjpyridazin-3-ylmethyl]-quinoline

N=N
1
HN
\[\!
\_N N
N\
N-N =

The title compound was prepared as described in Example 47. '"H-NMR (CDCls):
89.02 (1H, s), 8.61-8.60 (1H, d, J = 3.7 Hz), 8.22-8.19 (1H,d,J=8.0Hz), 8.13-8.11
(1H, d, J =9.6 Hz), 7.78 (1H, s), 7.70-7.68 (1H, d, J = 8.5 Hz), 7.55-7.57(1H, d, J =
9.6 Hz), 7.47-7.44 (1H, q, ] = 4.5 Hz), 7.40-7.37 (1H, d, ] = 10.4 Hz), 4.67 (2H, s).
ESI-MS (m/z): Caled. For CyH 4Ng: 378.13; found: 379.3.

Example 79

6-[6-(2-Methyl-3H-benzoimidazol-5 -yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-
quinoline

136



10

15

20

25

4.02 (3H, s), 2.81 (3H, s). ESI-M5 (m:?): Calcd. For
C, 5H15N7S: 361.1; found: 362.3 20 (MtH). Exanple 83
wa20E-07Ss6Qui nol i n- 6 PCT/US2006/048241
ylmethyl -[1,2,4]triazol o] 4, 3-bl pyri dazin-6
yl)-nicotinonitrile 138 WO 2007/075567
PCT/ US2006/ 048241 CN N NON\ N. N The title conpound
was prepared as described in Exanple 1. "H NWR
(CDC13/CD30D) 6 9.39 (1.H, d, J = 2.2, Hz), 9.05 (1 H,
d J =18 Hz), 883 (1 H dd, J 5=43Hz 1.5 Hz),
- 8.58 (1H, t, J= 2. ), 8.34 (1H, d, J= 9.6 Hz), 8.21
(1H, m, 8.05 (1 M =88 Hz), 7.93 (1 H d, .i'=
1.7 Hz) 7.80 (1H, d = 8.9 Hz, 2.0 Hz), 771(1H,
d, J 9.9 Hz), 7.47 , dd, J = 8.3 Hz, 4.5 Hz),
4. 88 (2H s). ESI - VS m) Cal cd. For C21H13N7:
363.1; found: 364 3 (MtH) Nlo anpl e. 84

6-[6-(111"-1ndol
y|§ [(1 2, 4]trn|gz nl of 4, sh]—lrrethyl] qui nol

ine HN N N 15 The title conpound was prepared as
described in Exanple 1. 'H NVR (DVSO d6 S 11.50
Thf 11He cgﬁnpogncbyaﬁ prepareg as gdescriped in{gxampledy. ( HANMR (CDLLs):

N R L e

(H4d, 5 26 H)H8.34-TRI18AH, 8, H= %d&iHz), 7:6B(161,H,,7. 145.551()1;1, d,J=

5 J, = ), (1, 7 Hz),
o fin . Iry Ay 74 i Sl o irogs G
Calca 3FIBNGH 26391 . 1 5 ;afonad: 39@B7 3 (MH). 25 Exanple 85
6-[6-(1-Methyl -1 H i ndol -
yl)-[1,2,4]triazol o] 4, 3-bJpyri dazin-3
yl met hyl ] - qui nol i ne Example 80

6-[6-(1H-Indol-2-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl '|-quinoline

| N
/N\N { _\

\:)QN’ N

Ir=z

The title compound was prepared as described in Example 1. 'H-NMR (DMSO-dg): &
11.94 (1H, s), 9.21 (1H, m), 9.04 (1H, d, J = 8.9 Hz), 8.43 (1H, s), 8.40 (1H, d, /= 9.8
Hz), 8.32 (1H, d, J = 8.5 Hz), 8.26 (1H, m), 8.04 (1H, d, J = 9.7 Hz), 8.00 (1H, dd, J =
8.4 Hz, 5.0 Hz), 7.67 (1H, d, J = 7.8 Hz), 7.59 (1H, d, J = 8.1 Hz), 7.53 (1H, d, J = 1.2
Hz), 7.27 (1H, t, J = 7.6 Hz), 7.09 (1H, t, J = 7.7 Hz), 4.97 (2H, s). ESI-MS (m/z):
Calcd. For Cy3H gNe: 376.1; found: 377.3 (M+H).

Example 81

6-(6-Benzofuran-2-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline
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139 WD 2007/ 075567 PCT/ US2006/ 048241 N N The product
of the precedi ng exanple (0.074 g, 0.197 mmol) was

woizssal7ysd in dry 5 N, N-di met hyl f or mam de (10pr@ic)us2006/048241

under argon, treated with 60% sodi um hydride in
m neral oil (0.014 g, 0.350 nmol), and: stirred at
anbi ent tenperature for 20 mns. The reaction was
treated with i odonethane (0.020 nL, 0.320 mml) via
syringe, stirred another 18 h, diluted with water,
and extracted three tinmes wth dichloronethane and
twice with ethy etate. The combined organic |ayers
p dried ¢ Na2SO4, .

3 i, vacuo giving
S0 ¢ anhydr ous
acetonitrile (10 nl), , ise'with 0.53 N
HCI / MeCN (0. 75 niL, 0.40 wi t h shaki ng, and
cooled to OC. The suspension was filtered over a fine
glass frit and the solids washed twice wth ether and

The‘i‘itléeébrhll&dﬁﬂ Wisopt emamaia;cmmgmtmmmple lle 'HeNMRIGEMEO-ds): &

0.0l g 18»3%&@%% LB By Bel a8 sl . s.00

Hsd2? ..(9'19 ﬁz) di 80 93}1 &n) 7|'321)(1P18n997 (3% |(|1Hds JE 71102)14188)2H, s).

7.61 (1H d,

ESHMS&@sz@aICCI ﬁ@QzMSNQ? 3%7 SBfOGN‘{ 3758)3 %M“é‘zl (2H, s),

3.85 (3H, s). ESI-M5 (nfz): Calcd. For C2.4H18N6:
390.1; found: 391.3 (MtH). 20 Exanpl e 86
6-(Di fluoro-[6-(2-nmethyl pyridin-4

yl)-[1,2,4]triazol of 4, zin-3 ylJ-nethyl) -
quinoline 25 F F NN 3@“ ié--%a‘N N 140 WO 2007/ 075567
PCT/ US2006/ 048241
3-(2-Methyl-benzothiazol-6-ylmethyl)-6-(1-methyl-1H-pyrazol-d4-yl)-[1,2,4]

triazolof4,3-b]pyridazine

N=
—N
Q\@\“{Qs\ﬂ\
sy

The title compound was prepared as described in Example 1. 'H NMR
(CDC15/CD;0D) § 8.07 (1H, d, J = 9.8 Hz), 8.03 (2H, m), 7.90 (1H, m), 7.86 (1H, d,
J = 8.3 Hz), 7.55 (1H, dd, J = 8.3 Hz, 1.8 Hz), 7.39 (1H, d, J = 9.7 Hz), 4.70 (2H, s),
4.02 (3H, ), 2.81 (3H, 5). ESI-MS (m/z): Calcd. For CisH;5sN7S: 361.1; found: 362.3
(M+H).

Example 83

5-(3-Quinolin-6-ylmethyl-[1,2,4]triazolo[4,3-b [pyridazin-6-yl)-nicotinonitrile
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The title conpound was prepared as described in
Exanple 1. '"H NVR (DMSO-d6): 8 9.15 (1H, bs), 8.86
wO2bh7/0m$5678. 80 (1H, d, J= 10.6 Hz), 8.67 (1H, ®PrI/B2838/048241
(1H, d, J= 7.9 Hz), 8.28 (1H, d, J = 10.1 Hz), 8.20
(3H, m, 7.83 (1H, m, 2.75 (3H, s). ESI-M5 (m2z):
Cal cd. For C21H14N6F2: 388.4; found: 389.3 (MH).
Alternatively, the Peppsi 5 iPr catalyst with KO Bu
and i soprpyl al cohol may be used in place of Pd(PPh3)4
with Na2CO3 in di ne. Exanple 87 10 6-[6-(2-Methyl
pyridin-4 yl)-[2,4 azol 04, 3-b] pyri dazin-3
yl met hyl ] -"qui not i NN NNI15 title conpound
was prepared as glesc |bed |n N H NVR
(CDCL3): S 8. ggN 8 Hz), 8.70
(1H, d, J = 4.6 Hz), 8. ZlgﬂFHNd .5 Hz), 8.11
(IH, n),808(1H d, ,.789(1H d, J=1.8
Hz), 7.84 (1H, dd, J—86H220H2)761(IHS)
7.58 (1H, m, 7.52 (1H, d, J = 9.8 Hz), 7.39 (1H, dd,
Thg title8:081poknd Whs Premyed ab. dSer{bedin ExamdlbB. [BNME) .

(cﬁg'éygﬁe%%b @% 1 ggi 2565868032 218 A, ¥k, aa, s
=453 (B, QS Ho), BISSGI W, apit=hglo-Hi25, .34 )1 Hi & X200 Az B8 1Py H, &a,

o B R i B o 2 B WG b 6 . 20 o,

7.71HINVR, Dlmﬁﬁ,ﬁ 475(118 B57 RS I-Fz'd4 SJHz)44438"@H %? 8E§12MS

(@Aﬁ%‘iﬁ'&e@?@%éﬁv 3681 851260%?% = 9 9 Hz) ,

8.09 (1 H dd, J =8.8H, 2.6 Hz), 7.97 (2H, m), 7.86
(1H d J =99 H), 780(1H dd, J = 8.6 Hz, 2.1

N

), 750(1H dd, J = Hz. 4.1 Hz), 6.64 (2H, bs),
.57 (1A, d, :86Hz)E 1-1, s). ESI-NB

mz): Calcd. For czomm?ﬁ'-%%sd—"lz found: 354. 3
MHH) .
6-16-

/\/‘\@

( 1H-Indol-5-yl)-[1,2,4]triazolo[4,3-b ]pyndazm-.?-ylmethyl]-qumolme

The title compound was prepared as described in Example 1. '"H-NMR (DMSO-dg): &
11.50 (1H, s), 9.25 (1H, d, J = 4.0 H2), 9.12 (1H, d, J = 8.3 Hz), 8.39 (4H, m), 8.23
(1H, dd, /= 8.8 Hz, 1.9 Hz), 8.08 (1H, d, /= 9.9 Hz), 8.04 (1H, dd, J = 8.3 Hz, 5.2
Hz), 7.87 (1H, dd, J= 8.6 Hz, 1.5 Hz), 7.55 (1H, d, J = 8.6 Hz), 7.47 (1H, t, J = 2.7
Hz), 6.58 (1H, s), 4.94 (2H, s). ESI-MS (m/z): Calcd. For Cy3H;¢Ng: 376.1; found:
377.3 (M+H).

Example 85

6-[6-(1-Methyl-1H-indol-5-yl)-[1,2,4]triazolo[4,3-b Jpyridazin-3-ylmethyl -quinoline

139



10

15

20

25

5 Exanpl e 89 6-[6-(6-Methoxy pyridin-3
yl)-[1,2,4]triazol o[ 4, 3-bl pyri dazin-3
wol2nerdryded- qui noline 10 MO N/ N N N ~1" 1V RCThrs2006/048241
title conpound was prepared as described in Exanple 1.
1H NMR (CDCI 3/CD3CD) 6 8.87 (1 H, dd, J = 4.0 Hz, 1.8

Hz), 8.74 (1 H d, J =20 Hz), 815 15 (1 H d, J =
9.9 Hz), 8.14 (1 H dd, J = 8.8 Hz, 2.5 Hz), 8.10 (1H
m, 806 (1 H d, J =89 H), 7.87 (1H, m, 7.84 (1H
m, 7.49 (1H, d, J= 9.8 Hz), 7.37 (1H, dd, J= 8.2 Hz,
4.1 Hz), 6.90 (1H, d, J =8.8 Hz), 4.82 (2H, s), 4.03
(3H, s). ESI-M5 (y/m=x): Calcd. For C21H16N60: 368.1;
found: 369.3 ( Exanpl e 90 :

5- (3- Qi nolin-6-yl [N 2 oP4, 3- bl pyri daz
in-6 yl)-1H pyridi 2 \/\' / N 25

-
The product of the prec (6063 g, 0.171
mmol ) was di ssol ved in df ‘\Nhloronethane (5 nl)
under argon, treated with IN boron tribromde in
di chl oronethane (1.25 nL, 1.25 nmmol), and stirred at

Tha ptndamt oft teapmcaﬂmgexﬁmplel(e 074 g30. 197enfmegoladdissdvedi@tldry

t TLC, .so s heated to 50C under refl ux
Ny o tie 40 e yndes oidon dussesh wth S0dG e g in
miferalCeiO (000l 4 § 380 @iiol}, QAW S Aé M ihm BBt t@h‘l%@ﬁilﬁﬁ@ ¥ 38'mins.

sat ur.at ed %geous NaHCO3. The aqueous’ | ayer was

Th he, gaction was bgated wyith pﬁ%@em%(o 020 mL, 0.320 mmol) via syringe,

stirred another 18 h, diluted with water, and extracted three times with
dichloromethane and twice with ethyl acetate. The combined organic layers were
washed with brine, dried over Nay;SO,, filtered, and the filtrate evaporated in vacuo
giving an amber solid. This was dissolved in hot anhydrous acetonitrile (10 mL),
treated dropwise with 0.53 N HCI/MeCN (0.75 mL, 0.40 mmol) with shaking, and
cooled to 0°C. The suspension was filtered over a fine glass frit and the solids washed
twice with ether and dried under high vacuum giving the title compound as an orange
solid. '"H-NMR (DMSO-dg): §9.24 (1H, d, J = 4.1 Hz),9.10 (1H, d, J = 8.3 Hz), 8.38
(4H, m), 8.22 (1H, d, J = 8.6 Hz), 8.09 (1H, d, J = 10.1 Hz), 8.04 (1H, m), 7.93 (1H,
d,J=8.5Hz), 7.61 (1H, d, J = 8.8 Hz), 7.45 (1H, s), 6.58 (1H, 5), 4.94 (2H, s), 3.85
(3H, s). ESI-MS (m/z): Caled. For Cp4HgNs: 390.1; found: 391.3 (M+H).

Example 86

6-{Difluoro-[6-(2-methyl-pyridin-4-yl)-[1,2,4]triazolo[4,3-bpyridazin-3-yl]-methyl}-

quinoline
F
'O N
\
AN ’\N \
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di chl oronet hane and ethyl acetate, and. the conbi ned
organic |l ayers were washed wth water and brine,
wonberh7ssser Na2SO4, and filtered. The evapor at @dT/US2006/048241
filtrate was 5 then purified by preparative TLC on
silica gel (20% McOH CH2C12) giving the title
conpound as a light yellow solid. 'H NVR (CDC13/ CD3CD)
S$882 (IH dd, J =4.3 Hz, 2.6 Hz), 8.19 (1 H d, J
8.3 Hz), 8.15 (1 H d, J =9.9 Hz), 814 (1 H dd, J

gl S pBug gy et gy Exgngg,-( RR MO0 40y 5
9. 185 @H"bs) 3 % (@ m)78 86 (§111Ha Jo= 166 6Hz), | 65 (Hzi s)gé‘ 3632915' J=

7.9Hgh 8(2§|—(1Hs)d J ESIO IMEEZ)( ﬁf%fb@fk:m)ca 3PébH ma}ﬂzm@ s). ESI-MS
m%“clﬁcd %BHGQIH.%&fﬁéM%unﬁQF%[@%%M ARern tively, the Peppsi-

I di n-3 2, 4]triazo pyri
5 lPryqatﬁérsmlyh KOthw hindisoptgyNaksohol ndy, be\a@ iif ipéact ioff IPl(PPhs), with
prepared as described in Exanple 1. 'H
Naﬁﬁg?ﬂy@%é%/mom 6 9.16 (1H d J=1.6 H), 8.92
(2H, m, 8.80 (1H, dd, J 4.8 Hz, 1.6 Hz), 8.18 (1
H d, J =9.6 Hz), 8.16(1 H m, 805 (1 H d J=
8.3 H), 7.76 (1 H m, 7.69 (1 H dd, J = 8.3 Hz,

7.0 Hz), 7.51 (1 H d, g %@gﬁz), 7.49 (2H, m, 5.09
(2H s). ESI-I\/IS(rriz) (Tamc or C20H14N6: 338.1;

Exan‘pi e 92 L
6’§8 @Mﬂ&’yﬁéﬁ z"cflml Zxﬂltfelzg#k{fé?ﬂl]m)n@zwﬁmﬁﬂe’lJ-quinoline
,2,4]triazol o] 4, 3-b] pyri dazine 30 143 WO
2007/ 075567 PCT/ 006/ 048241 'N N4 \~ N SI~ The

title conpound epared as g€ ibﬁd in Exanple 1.
S?.l? 1 J¥ 1.7 Hz), 8.77
Zy \N8.30 —

"H NVR ( CDCL3/
\/li‘N/

10

(1H, dd, J = 4.9

15  The title compound was prepared as described in Example 1. '"H-NMR (CDCl3): &
8.88 (1H, dd, J = 4.3 Hz, 1.8 Hz), 8.70 (1H, d, J = 4.6 Hz), 8.21 (1H, d, /= 9.5 Hz),
8.11 (1H, m), 8.08 (1H, d, J = 8.5 Hz). 7.89 (1H, d, J = 1.8 Hz), 7.84 (1H, dd, J = 8.6
Hz, 2.0 Hz), 7.61 (1H, s), 7.58 (1H, m), 7.52 (1H, d, J = 9.8 Hz), 7.39 (1H, dd, J = 8.3
Hz, 4.3 Hz), 4.86 (2H, s), 2.68 (3H, s). ESI-MS (m/z): Calcd. For Cy;HyNg: 352.1;
20  found: 353.3 (M+H).

Example 88
5-(3-Quinolin-6-ylmethyl-[1,2,4]triazolo[4,3-b pyridazin-6-yl)-pyridin-2-ylamine

HaN__N
| \
4N\N N —

\\/1§N/N

The title compound was prepared as described in Example 1. 'H-NMR (DMSO-dg): &
8.85 (1H, dd, /= 4.4 Hz, 1.8 Hz), 8.68 (1H, d, /= 2.0 Hz), 8.32 (1H, m), 8.30 (1H, d,

25
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30

5(1H dd, J =6 Hz, 2 Hz), 825 (1 H d, J =9.5

Hz), 7.92 (1 H d, J =1.3 Hz), 7.87 (1 H d, J=28.3
wozpg7/075%7 (1 H, d, J = 9.9 Hz), 7.57 (2H, m, P&T82006/048241

(2H, s), 2.81 (3H, s). ESI-M5 (mz): Calcd. For

C19Ht 4N6S: 358.1; found: 359.2 (MtH). 10 Exanple 93
6-[6-(1" -Methyl-]H pyrazol -4

yl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3yl net hyl ] -
benzotiiiazol-2 ylamne NiV SNH2 15 ~(V The title

_ ) ar s.described in le 1.
s LR RS P SR BG5BT g, v 5 o),
7.80X{tH, dd, 0=38.60H2, i1 Hz),87.9@ (1, Hd, §)= 8.3 12 4(11Hﬂ’ &.64)2H, bs),
6.5 .’Jq{Hz)l_ 7 ﬁ? (AH, 4 3 = 9.9 be), 7. 37 %; r}_)i 4”55
SO &9 = 8GR 57 GH, SSESVRR nis); Cabol Gar Gatlidr: 3531
found 7 BEABRG+1H62. 1, found: 363.2 (MrH). Exanple 94 25
D net hyl -[6-[6-(1-nethyl -1'H pyrdzzol -4
yl)-[1,2,4]triazol o] 4, 3- bl pyri dazi n- 3-
yl met hyl ] -benzzot hi azol -2 yl}-amne N. -N~ NN\ / N
N SNMe2 144 WD 2007/ 075567 PCT/ US2006/ 048241 The
product of the precedi ndxaxepipi88 (0.046 g, 0.127 mmol)
was dissolved in dry N, Ndinethylformmde (5 nlL)

1regt | .609 Lum hydride in N

A LS b T U e B g B featmldl-quimotine

(0.040 nm_, O. q\ﬁggm"mh) and 5 stirred at anbi ent

tenperature for g e reaction oRcentrated to

dryness in vacuo, Udi ssolvwgd iy 10 CH2Gi 2,

filtered, and the fi %‘ril\i]edt ' by

preparative TLC on silic \“lrst with 10% then 5%

McOH CH2Cl 2) giving the tiTle "conpound as a yell ow

solid. "HNW (CDCI3) 6 8.02 (1H, d, J = 9.6 Hz), 7.98
The dt; compound ©ds frepided a3 deséribdd (nlExhmple 1 "7 MR Hz) |

cricferbr o Sy fos "o g P85, Baasthy iy -5 s
(1H, dH/ =9.9 Hzy 8. MB((H] &), J = 8.8 Hz, 2.5 Hz), 8.10 (1H, m), 8.06 (1H,d,J =
8.9 Hz), 7.87 (IH, m), 7.84 (1H, m), 7.49 (1H, d, J = 9.8 Hz), 7.37 (1H, dd, J = 8.2
Hz, 4.1 Hz), 6.90 (1H, d, J = 8.8 Hz), 4.82 (2H, s), 4.03 (3H, 5). ESI-MS (m/z):
Calcd. For CzH 6NgO: 368.1; found: 369.3 (M+H).

Example 90

5-(3-Quinolin-6-ylmethyl-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)- 1H-pyridin-2-one
| o)
A N
~ "N S —
\:/‘QN/

The product of the preceding example (0.063 g, 0.171 mmol) was dissolved in dry
dichloromethane (5 mL) under argon, treated with 1N boron tribromide in
dichloromethane_ (1.25 mL, 1.25 mmol), and stirred at ambient temperature for 18 h.

The reaction was not complete by TLC, so it was heated to 50°C under reflux
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Cal cd. For Ct9H18N8S: 390.1; found: 391.3 (MtH).
Exanple 95 15 6-[6-(2-Chloro pyridin-4
wol2perjorsssz 4] tri azol of 4, 3- bj pyri dazi n-3 PCT/US2006/048241
ylmethyl]-quinoline N;111 N C AN\ N 20 The title
conmpound was prepared as described in Exanple 1.
"HNWVR (DMSO-d6): S 8.44 (1H, dd, J = 4.3 Hz, 1.5
Hz), 8.59 (1H, d, J = 4.6 Hz), 8.30 (1H, d, J = 9.8
Hz) , 820(IHn)806(1HdJ-85Hz)793(1H

co@e\ﬁer( (ﬂ_tz(; é,odoo d_to Z r&iemgergtup&)andﬂuggctteﬂpmtlasatgrated

aqitons NaHCO,. 4ﬁ1e(zih‘dcou§jldyer\]was ktrdctied sedoral titads with87 (2H,
Cal cd. For C20HL3NeC : 372.1; 25

| ESI- VB (m 7):
d*ﬂﬂj et 2'7%‘1'2&4 ?twﬂceta@céﬂﬁlﬂaf agenbined;0r2aniaryRsp werg washed

| vozré
VB Ut et e S0 TR O 1B e s

thep EPrifs) By Grepeaztive TIpeon siliqa grigRR0% MaQHICHACIN diviag the title

cobb i UM IMRIE AN 43 ZGIU Js s

Hz(23.5Hz)g8. IS (Hd, 5 +18,3 Hz)6 8 HB X | HBd AP="9.9 Hz)), &bkt (1H,<d8J 2 9.6

o 502 s 7y o 1524 0 0 g o

dd, 7 88.6(Hz,H,.8 #z),77.51 (11§ d—|1)-961—&1| 1.45 @ Hddy, /3= 8.38H7, 48 Hz),

o Qo) 8pk 4 it Eo Uy @albob e

fouRdr 35324 M3ING: 3' 63. 1; found 364.3 (M+H). 10 Exanpl e
97 [5-[3-(Di fluoro-quinolin-6
yl-methyl),-[1,2,4]triazol o[ 4, 3-bl pyri dazi n-6-ylJ
t hi ophen- 2 yl)-(4-nethyl piperazin-1 yl)-nmethanone

Example 91

5-(6-Pyridin-3-yl-[1,2,4]triazolo[4,3-b Jpyridazin-3-ylmethyl)-quinoline

The title compound was prepared as described in Example 1. 'H NMR
(CDCI/CDsOD) § 9.16 (1H, d, J = 1.6 Hz), 8.92 (2H, m), 8.80 (1H, dd, J = 4.8 Hz,
1.6 Hz), 8.18 (1H, d, J = 9.6 Hz), 8.16 (1H, m), 8.05 (1H, d, J = 8.3 Hz), 7.76 (1H,
m), 7.69 (1H, dd, J = 8.3 Hz, 7.0 Hz), 7.51 (1H, d, J = 9.6 Hz), 7.49 (2H, m), 5.09
(2H, s). ESI-MS (i/z): Caled. For C;0H,4Ns: 338.1; found: 339.3 (M+H).

Example 92

3-(2-Methyl-benzothiazol-6-ylmethyl)-6-pyridin-3-yl-[1,2,4]triazolo[4,3-b Jpyridazine
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~N) NN OFFSNN ~N 15 Exanple 97: step a

5-(6-Chl oro pyridazin-3 yl)-thiophene-2-carboxylic
waceber/esdsyl ester OCI OS ~ N 20 NTo a dry Pragals2006/048241

contai ning 3, 6-dichloro-pyridazine (2.8 g, 18.8 mmol)

and 5- et hoxycarbonyl thi ophenyl-2-zinc bromde (0.5 M

in THF, 16 mM, 8 mml) in 100 nL dry di oxane was

added Pd(PPh3)4 (450 ng, 0.39 mml ). The resulting

solution was 25 heated to 60 C for overni ght under N2,

allowed to cool tq,20 C. The reaction was quenched by

addi tion of 15 ) by addi tion of

3NHCI (10 ni). oC

The m xture was K i

Sat urated NaHCO3 was adde \nlih neutrallzethe m xt ur e.

After aqueous work up, e xture was extracted by

CH2Cl 2, dried over Na2SO4 and concentrated in vacuum

ThHEhRler @sipbuad Was pipardd :@Ciiebembe@qh lmaaxﬁ;ﬂ’e 9 Vg NMR

hI oro r dazi n- ).-t hi ophene-2-carboxylic acid
(B EROR BT bl o oL nleion: &R dbd S SobL st . §30

5 OE&YHe Hzld)Hzﬂs%g@'H d, f_%éH'i'? m%ﬁlf ﬁZJG—SI(SgE’iE) 7.87 (1H,
1H)
d, i —4%)?tHz)3H§7 (N 4. IZ$ 9.9M2), 769 (W), 431421 &), IB1 (SHep).
Eé!g-l\%g-(?]ﬁz)f I({Jacl)crdc')-F aﬁFhQITMNGS 35? T uﬁ]d ?59 6I(N§+Iﬂ triazol of
3-bl pyridazin-6-yl]- thi ophene 2 carboxylic acid O
OH i FN

10 Example 93

6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b Jpyridazin-3-ylmethyl]-

benzothiazol-2-ylamine
N Q
__.N {\l
\"N
TN S/\\NH
=N

The title compound was prepared as described in Example 1. 'H-NMR (DMSO-dg): &

8.67 (2H, bs), 8.54 (1H, s), 8.31 (1H, d, J =9.9 Hz), 8.18 (1H, s), 7.82 (1H,d, J = 1.1

Hz),7.67 (1H, d, J = 9.9 Hz), 7.37 (2H, m), 4.55 (2H, s), 3.94 (3H, s). ESI-MS (m/z):
20 Caled. For Cy7H 4NsS: 362.1; found: 363.2 (M+H). '

15

Example 94

25 Dimethyl-{6-[6-(1-methyl-1 H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b Jpyridazin-3-
Ylmethyl]-benzothiazol-2-yl}-amine

NMGQ

/N\ l\j
S
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SF-NN ' Amxture of the
5- (6- Chl or o- pyri dazi n- 3-yl ) -t hi ophene- 2- car boxylic
weehal/esdsyl ester 15 prepared in step a (54 ngpc®aR06/048241
mol ), difluoro-quinolin-6-yl-acetic acid hydrazi de
(Exanmpl e 57: step c¢) (71 ng, 0.30 rmmol ) and n-but anol
(3 nmL) were conbined in a sealed tube and heated in a
130 C oil bath for 4.5 hours. The m xture was cool ed
to roomtenperature, diluted with dichloronethane (30
m.) and washed wth saturated NaHCO3 (1 x). The
aqueous | ayer was extracted with dichl oronethane (2
Th?\(/grstj(c)l}be?ﬂlﬂe @wﬁdmg@x%gmogmbegy QTISWiﬂﬁnog)l’W%CHlWeg in dry
iltere evaporated in vacuo_and the crude
N.Nrhmety forpamidedg r’%‘pﬁé‘ﬂ‘q aregpotraled e GO spdiuen hydgide in
mifdrAldil @B6 BT o (P2 Fmitbl) AR fod¥mEihdne ;U@t(ﬂrﬁy b. @?trﬁfnowa%d
di ssolved in a 2:1 tetrahydrofuran t hanol (3
stinggdat angbientigmperapre foridf h-hThewrare@ wos smnqmyratetlthe dryness in

i 0, 38% O I 3 1 TR G AL

prepanative TNCH sifioa pél (ﬁrst zﬁtfhmt%,stbbil G %pMeORYGHCE) givdng the title

cobfRhFFASE A0 A0 5 B 215/ 80, 90 o

m)37.84 (114, s))7.67 918, &z, = 1 ) Hz), 3.489 1 ] d, 2 =8.9 Hk)H2.38 [(1H) m),

7. 2 d

72508, b5y = i % G B ho B 5”%78(6}‘%9 lﬁsi—w ﬁm%a
CakeddF& EgH,NHB; 390 6ofoqadh, 391.3(M+H). 4.2 Hz, |

(m z): 424 (MH) 30 147 WD 2007/ 075567

PCT/ US2006/ 048241 Exanple 97: step c

[5-[3-(Difluoro-quinolin-b

yl-methyl).[1, 2,4]triazaql o] 4, 3-b] pyri dazi n-b-yl]-

t hi ophen-2 vyl }- (4 net hy Example 857 n” 1=y| ) - net hanone N

NJ OiIiFN S F
6-[6-(2-Chloro-pyridin-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-quinoline

The title compound was prepared as described in Example 1. '"H-NMR (DMSO-d¢): &
8.44 (1H, dd, J = 4.3 Hz, 1.5 Hz), 8.5 (1H, d, J = 4.6 Hz), 8.30 (1H, d, J = 9.8 Hz),
8.20 (1H, m), 8.06 (1H, d, J = 8.5 Hz), 7.93 (1H, m), 7.88 (1H, m), 7.82 (1H, dd, J =
8.8 Hz, 2.0 Hz), 7.77 (1H, dd, J = 5.3 Hz, 1.5 Hz), 7.63 (1H, d, J = 9.5 Hz), 7.45 (1H,
dd, J = 8.4 Hz, 4.3 Hz), 4.87 (2H, s). ESI-MS (m/z): Calcd. For Cy0H3NgCl: 372.1:
found: 373.4 (M+H).

Example 96

5-(3-Quinolin-6-ylmethyl-[1,2,4[triazolo[4;3-b]pyridazin-6-yl)-pyridine-2-

carbonitrile
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7 ~NNN 5 To a solution of the conpound prepared in

step b (50 ng, 0.12 mol) in dry DMF 5 nL were added
wolaldd/o78s6112 g, 0.29 innol), HOBt (0.023 g, 0. 2RCTUSRI0)/048241

and DIEA (0.1 nL, 0.57 mmol) respectively. The

resulting mxture was stirred at RT for 30 mnutes

and N- Met hyl pi perazi ne was added. Stirring was

conti nued for an additional 10 hour and water (20 m-)

was added. Dichl oronet hane (20 nmlL) was added and

| ayers separaE\Féj. he CH2CI 2 | ayer was dried over
MySO4, evapor at edy¥h yacua and @
(CH2CI 2/ MeOH wi t hnQ 1 %E,N’QN) /o0 P
as a tan solid. ' N b))
1H), 8.57 (d, J = 7.9 N N_'49 (s, 1H) 8.35 (d,
J =9.8 Hz, 1H), 8.19 (d, ".'r "= 9.2 Hz, 1H), 8.07 (dd,
J=9.1, 1.9 Hz, 1H), 15 8.01 (d, J = 9.6 Hz, | H),
The'1i88 cémipound-w3s Preplred las tscribedn Edemplt F ‘H &MHE. 3 Hz

cheblonioBfsablian, §.p= i Bhs (dpe (B4 5 Mo 842

(1H&d20 = 8.2 Hz, 42Hz)833(1HdJ 96Hz)819£le 805(1}1[ J=
h riazo d['

8744, ‘Z?%Wdi?ﬁ A e S B HeR o G 3B h e o o 87 Fz,
L. 9lef)0'VIBb (PHP&AZioNr fizY 4@ agone §4Hz’\'4§ 204 83 (’a @

Nt 25 To a sol ution of the conpoln preepare
ES%W@ oFBlcdaFer GuiHzNg: fodb 1 ﬂonnmm DAAED. (100 i)
wer e added 1-net hanesul fonyl - pi perazine (460 ng, 2.8
mol ), EDC 148 WO 2007/ 075567 PCT/ US2006/ 048241 (560

ny, 2.8 mmol), DVAP (34Bxample 9 nmol ) respectively.
The resulting mxture was stirred at 20 C for

overni ght. After aqueous work up, the organic |ayer
{5-Ie(Difluervaguinetin- Wethyﬂi [Us2, feticsnlo[d3-BIbyPidatinNe 3P Hiophen-

Th I d
ouri 11 ed by SRRy hlmehanptRiuct a8 o

white
/
—
/
XN

5-(6-Chloro-pyridazin-3-yl)-thiophene-2-carboxylic acid ethyl ester

Example 97: step a

0]

// P \_/ Ci

N-N

To a dry flask containing 3,6-dichloro-pyridazine (2.8 g, 18.8 mmol) and 5-
ethoxycarbonylthiophenyl-2-zinc bromide (0.5 M in THF, 16 ml, 8 mmol) in 100 mL
dry dioxane was added Pd(PPhs)s (450 mg, 0.39 mmol). The resulting solution was
heated to 60 °C for overnight under N2, allowed to cool to 20 °C. The reaction was
quenched by addition of 15 mL methanol followed by addition of 3NHCI (10 mL).
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5 solid (680 ng, 51%9. "H NMR (CD(:13) 59.03 (s, 1H),

8.31 (d, J =11.2 Hz 1H), 8.11(m 4H 7.61 (d, J =
wo.2807536H) , 7.57(d, J= 9.8 Hz, 1H) 7.49 (m 1BCT/UB28%/048241
(d, J =3.8 Hz, 1H 3.90 (m 4H), 3.34 (m 4;H), 2.86

(s, 3H); M5 (ES) mlz 570.2(M+H+). Exanple 99 10

6-{Di fluoro-[6-(l-nethanesul fonyl-I1LF pyrazol -4

yl)-[1,2,4]triazol o[ 4, 3-bJpyridazin- 3

yl J-met hyl J-qui noline O - I.S INF _FdN N gl IN)NN 15

le 99, step.a 4-(6; ro ri dazin-
The SRR At kel frif 1670 ckon e e bt et rsted NAHSIOpwapadded
to fitutraliye t-hixtd@. AfiBi xfuebls WhridurS 1R ARk RFOWRY EAtHRE I
0G . 6. mol ) and 4-(4, 4,5, 5-tetramethyl -  ~

Cl“gbzl gngﬁ‘ 8&%[3‘2?26%#99 coRenpyied 2o vacyung ghtisorsitiie was purified by
colufiirt tolpiNe/$-(&ehRko ?gﬂd%(l)lg.ﬁ{é tglgpﬂm% % c 8%?{8% %d‘ld gm I ester

pot assi ym car bona an I oxane
(1.¢ 806%f). WNMRIEGREED @718} (Holis 8. Heu kD, 17677(d5/ m29nl Hz, 1H),

I | 4 it gon, f - )
7530 Pt i IR 46 1 8O (035 o, 007 Ao B v e
m/f REM+HF Wi t h argon for another 10 min, the mixture

was heated at 70 C for 4 h and allowed to cool to room
tenperature. The solid was renoved by filtration
Exuinplotfh stépli t e, and the filtrate was 149 WO
241
S5-f 3 -98?/119073.511%1591%3‘2%322 ;l())-?18,2,4 Jtriazolo[4,3-b]pyridazin-6-yl]-

thiophene-2-carboxylic acid

A mixture of the 5-(6-Chloro-pyridazin-3-yl)-thiophene-2-carboxylic acid ethyl ester
prepared in step a (54 mg, 0.20 mmol), difluoro-quinolin-6-yl-acetic acid hydrazide
(Example 57: step c¢) (71 mg, 0.30 mumol) and n-butanol (3 mL) were combined in a
sealed tube and heated in a 130 °C oil bath for 4.5 hours. The mixture was cooled to
room temperature, diluted with dichloromethane (30 mL) and washed with saturated
NaHCO; (1 x). The aqueous layer was extracted with dichloromethane (2 x). The
combined organic layers was dried over MgSOy, filtered, evaporated in vacuo and the
crude product éhromatographed to provide the intermediate ethyl ester (62.4 mg) 68%
yield. The ethyl ester was dissolved in a 2:1 tetrahydrofuran/methanol (3 mL) mixture
and treated with 2N NaOH (0.14 mL). The mixture was stirred for 3 hours at 20 °C,
evaporated in vacuo, diluted with water (10 mL), and acidified with 6 N HCI to pH 2.
The solid precipitates were collected and dried to afford the product 97a (60 mg,
100%). '"H NMR (400 MHz, DMSO-d6) & 9.03 (m, 1H); 8.64 (d, J = 9.8 Hz, 1H),
8.59 (d, J = 9.0 Hz, 1H), 8.49 (s, 1H), 8.20 — 8.17 (m, 2H), 8.12 (d, J = 4.0 Hz, 1H),
8.03 (dd, J = 9.2, 2.1 Hz, 1H), 7.79 {d, J = 4.3 Hz, 1H), 7.65 (dd, J = 8.3, 4.2 Hz,
1H); MS (m/z): 424 (MH™")
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separated. The aqueous solution was extracted with
CH2C12 and the conbi ned organic phases were dried
woves7/0ss5O4, concentrated, and purified by colpumust@e/048241
provide 0.65 g desired product (46%. "H NVR(DM SO S
9.08(s, 1H), 8.47 (s, 1H), 8.31 (d, J= 9.0 Hz, 1H,
8.01 (d, J=9.0 Hz, 1H), 1..59 (s, 3H; M5 (ES) mz
280. 8(MtH ). 5 Exanpl e 99: step b
6-(Dif|uoro [ 6- (1H pyrazol -
I - . 4Jtr|azolo[43b]pyrlda2|n3yIJ met hyl ] -
Exx"’) draend E NN N R 10 A 100n] flask

[S-EB(DﬁImm@uﬂzdlﬂnX&-w-ﬂleﬁyl) [1,2,4]triazolo][4, 3-blpyridazin-Gyi]-

ﬂu@yf §y§ r'égéﬁv g%%&g;ﬁgg)_g%l oG ﬂgfl)d tert- butyl

di f1poro-quinolin-6-yl-acetic acid hydrazide (130 ng,
nol) and ca .Iytlc amount of 3N HO in 40 nL 15
opyopanol was Jeaped to 80 C for overnight. The

e Nyel
t ract edFby &42012. The sol vent was renoved in vacuo
dst hey regidue was purified by flash chronat ography
A N0 My (619 desired product. 'H NVR(CDC13) S
8.83 (d, J= 9.23Hz, 1H), 8.42 (m 1H),
8.19-8. 31 (m 4H), 7.77 (d, J:9.0Hz, 1H), 7.60 (d,
3 J = 9.0 Hz, 745757(m2H) M5 20 (ES) mz
Toﬁ@élu@toﬁwifﬂ' c ngﬁ@l |
6-[Difl" uor%:[) i ??hanesul ony IlnﬁbourngngplﬁdryDMFS
mLyiygreadded KT é&blbgm 29 o), M@Bt (0 023 g, 0.17 mmol) and DIEA

(0. VoL, BB7 b FeL RS, Pree QuitiNe ik was stirred at RT for 30

minutes and N-Methylpiperazine was added. Stirring was continued for an additional
10 hour and water (20 mL) was added. Dichloromethane (20 mL) was added and layers

separated. The CH,Cl; layer was dried over MgSO,, evaporated in vacuo and

chromatographed (CH,Cl,/MeOH with 0.1% Et;N) to provide the compound as a tan
solid. "H NMR (400 MHz, CD;0D) & 3.97 (m, 1H), 8.57 (d, J = 7.9 Hz, 1H), 8.49 (s,
1H), 8.35 (d, J = 9.8 Hz, 1H), 8.19 (d, = 9.2 Hz, 1H), 8.07 (dd, J = 9.1, 1.9 Hz, 1H),
15  8.01(d,J=9.6Hz, 1H), 7.88 (d, ] = 3.7 Hz, 1H), 7.66 (dd, J = 4.4, 4.3 Hz, 1H), 7.44
(d, J = 3.8 Hz, 1H), 3.86 (m, 4H), 2.82 (m, 4H), 2.57 (s, 3H); MS (m/z): 506 (MH").

Example 98
20
{5-[3-(Diﬂuoro-quinolin-6-yl-methyl)-[1,2,4]triazolo[4,3-b]pyridazin-6—yl]—
thiophen-2-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
O i ¢
fam F N
\S_ N S
O’; \\O \/‘/ / P N*N \N
=N
25

To a solution of the compound prepared in Example 97b (1.0 g, 2.3 mmol in dry
CH,Cl, (100 ml) were added 1-methanesulfonyl-piperazine (460 mg, 2.8 mmol), EDC
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NN NNN Z 1 150 WO 2007/ 075567 PCT/ US2006/ 048241 To
a 50n-LL dry flask containing 6-1
woi2bdnoss7 [ 6- (1H pyrazol -3-yl)-[1, 2, 4] tri azol opdTAR*S2006/048241

b] pyri dazin-3-yl]-nmethyl )-quinoline (110 ng, 0.303

mol ), triethylamne (120 ng, 1.2 nunol) in CH2Cl12 (6
nm.) was added net hanesul fonyl chloride (138 ng, 1.21
mml) The reaction mxture was stirred at 0 C for 90

until TLC showed the 5 reaction was conpl et ed.

ture eutralized by saturated NaHCOS,
(56@?1851 m@)ﬁé%z(g“@ & &% fupol\gesgeetivel v SrheagsHEng anixture
b)stiviaa U zmeic Fi 30) I
wabsti [Aof lohvb@ekHRy AfePla N%[{Ebdsowgﬂé/ & 9&%2&%8%%51@“ was

of the target conpound. 'H N

separad;ecg washe Hylthlmxlljle,gdqgl Eyer j\Lang,q, E&le jol¥gnt was removed in
vac.?}u%i3 'ﬁw@x@sﬁﬁb v@@gurﬁﬁeg%x 9olut'}m‘to?%§e ??e‘ %es e rgtilﬁ% as a white

solgl a@q og, :§|€l-|% )- N NEB) (TDCH)Z0%@® (&, (H)H8.31 (Exarpl 82109 1H),

BB ) SOy 2R R At g s 10 7.49 o, 110, 731 0,9

= 3y8 Hzd1H) BOOGmyeH)y3.34 (4R I2ISHES, FHNME (sNm/2 57b. 2(M+H+)
Exanpl e 100: step a 20 3-Chloro-6-(2-chloro pyridin
yl') pyrzdazine CI N NNOC A mxture of
3, 6-di chl oro-pyri dazi ne Hxhniifle 99 6. 98 mmol ) and
2-chl oropyridine boronic aci 1.00 g, 6.37 mol) in
2.0 M potassium carbonate (10 M., 20 mvl) and

6-%%&00[&0%éz?:QnB}de@ﬁzﬁr%%?ﬁ-z)’-"&zt)-?l,éfzﬂ%azﬁf’or[‘t;s-ﬁjgyﬁdazin-

3-yl]-methyl}-quinoline
07:/ F -
N R N
NJ\[N\ ,\4 :<
= °N \N
NGBS

4-(6-Chloro-pyridazin-3-yl)-pyrazole-1-carboxylic acid tert-butyl ester

Example 99: step a

A mixture of 3,6-dichloro-pyridazine (1.06 g, 6.98 mmol) and 4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-pyrazole-1-carboxylic acid tert-butyl ester (1.47 g,5.0
mmol) in 2.0 M potassium carbonate (10 mL, 20 mmol) and 1 4-dioxane (40 mL) was
degassed by house vacuum for 15 min followed by bubbling with argon for ~ 10 min,
Peppsi-ipr (340 mg, 0.5 mmol) was then added. After flushing with argon for another
~ 10 min, the mixture was heated at 70 °C for 4 h and allowed to cool to room

temperature. The solid was removed by filtration through Celite, and the filtrate was

149



10

15

20

25

25 bis(triphenyl phosphi ne) palladium (11) dichloride
(236 ng, 0.336 mmol) was then added. After flushing
woi2odv/asgon for another - 10 mn, the m xture wRE$/US2006/048241
heated at 80 C for 18 h and allowed to cool to room
tenperature. The solid was renoved by 151 WO
2007/ 075567 PCT/ US2006/ 048241 filtration through
Celite, and the filtrate was separated. The aqueous
solution was extracted with CH2C12 and the conbi ned
[ ha re dried, concentr , . an urjfied |
sef A28, T30 i Seeg oot -Gt obighineq Sreanic
P00 (11 1 by 700 (e o erbprics B colypin 1 pEbide 065
g ftaeai,fe%rg@dwdz?i@- H N}\?R@?WO() #9.98Gs, by 8§47 (sq mé,;&ws(d, J=
d : 65 228 . aggh. y +
9 Gi_i?)[ L 1@7( g_o éﬁﬁag o%ﬁ&’g?‘ﬁ}, 41..59Ee§, SR).a4Q85) R/2Bs8 s (V.
yl)-[1,2,4]triazol o[ 4, 3-b] pyridazin-3 yl]-
' Q- hylf -quinoline d F N~ F NN N 10\
Ej@h&%y%?gvgiéure tube containing a m xture of
6-(Diflabroxf5- A H-pyrizb ba-yh)pfls A, diemiazblafd)3-bipyridazinr Byl 4REAy1)-
quih%'884 nmol ) and difl uoro-quinolin-6-yl-acetic acid
1 ﬁyé?azide (314 ng, 1.32 mol) in butanol (7 nL) was
flushed with argon and then seal ed. After heating at
102 C for 64 h,,_the solvent was renoved in vacuo and
Ht he resigue pury fied by flash 15 chromatography to
Niwve 134 @@f 100b: "H NWR (400 MHz, CDC13) 8
“k9\ 4 _N(m ~8.62 (d, J =5.1 H, 1 H, 8.37 - 8.33
2 HY ™. 07 (dd, J = 9.0, 220 H, 1 H, 7.83 (m 1
Ndd, J =5.1, 1.6 Hz, | H, 7.67 (d, J = 9.8
Hz, 1 H, 7.58 (m 1 H; M5 (ES) mz: 409/411 (MtH+).
20 Exanple 100: step c 6-[[6-(2-Ethynyl
A pO0midiask 4oytajming a zhigiure 6f R2Bloed-4-@ykilzole-1-carboxylic acid tert-

ridazin-3-yl]-difluoro- X
bmgrY ester —pyndam}(e 114% mg, 0.5 mmol), difluoro-quinolin-6-yl-acetic acid
hydrazide (130 mg, 0.55mmol) and catalytic amount of 3N HCI in 40 mL

isopropanol was heated to 80 °C for overnight. The reaction mixture was neutralized
by NaHCOj3 and extracted by CH>Cl,. The solvent was removed in vacuo and the
residue was purified by flash chromatography to give 110 mg (61%) desired product.
'H NMR(CDCl3) 8 10.2(bs, 1H), 8.83 (d, J = 9.23Hz, 1H), 8.42 (i, 1H), 8.19-8.31
(m, 4H), 7.77 (d, J=90 Hz, 1H), 7.60 (d, J = 9.0 Hz, 1H), 7.45-7. 57 (m, 2H); MS
(ES) m/z 364.0 M+H").

Example 99: step ¢
6-{Difluoro-[6-(1-methanesulfonyl-1 H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-bJpyridazin-
3-yl]-methyl}-quinoline

3P -

F
\N F

N
S N
= ™
\J\E/‘N\\N
XN

Z
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met hyl } - qui noline A m xture of 100b (60 ng, 0.15 nmol)
in DVF (0.7 nL) and Et2NH (0.45 nL) was 25 degassed
woiodr/asgon for - 5 mn, and triphenyl phosphi nectasems/048241

0.031nmol ), Cul (3 ng, 0.016 mml) and

bi s(tri phenyl phcosphi ne) pal | adi um (11) dichloride (10

nmg, 0.014 mol) were then added. The degassi ng was
continued for about 5 min and trinethylsilylacetyl ene

was added. The mi xture was mcrowaved at 120 C for 50

ugrbr?f gay ﬁoncen%gg Qﬁﬂ%’&%ﬁ%&gﬂgﬁg&l@ gle)\-,{ﬁ)% 4]triazolo[4,3-
b];@@ﬁiilﬁ?ﬁ§ﬂlﬂ&ﬁ§ﬂ/}1@2&§lﬁ(eq48@ﬂﬂg o3 (), Eﬁethylamme (120 g,
6- o[gﬁz(Ztrlmst silanyl eth gﬁe din-4 Im
1. ’“1‘101 5 GGl (L) s adiy %‘}*FW*‘&B%&U#OBY%WW iAims, 1 21
mbolflUFHeQtAdion nifurd AN R HREQ LG t% &‘%@mm Oqgfélgs‘%ﬂ?lvedqm

THE (1.2 nmL) was treated with
reagtippy Wasrgpmpletnd. The mindre wae thet metralizeTtey sabsaed Na#GO;,

extPeﬁ:Eéd by €BEEL,, FHiESNE R é%%g)éce%%t \Qﬁéfvacuggxgng g)é clig%

| ayer "was dri ed, conce AtT At e
colpmupntp gévesl kfymg §89%) of th Gdrget ddnﬁibdan64ﬁ®NNtR (C@Dﬁ-;)% 9 02 (dd, J

= 3 Pyrb /s34 Lo 100 i Dy, B o8% 50 5. 403 {4, 7 6 420
1HY,9.51 ddbl) = 977,720 tiag 1 HY, 7aH(dl J =19 .6 Hiz 1Hl) #015 (1-3%0115; L/gs (25(153)

7.45 (dd, J = 8.
m’?é‘?zlf( +H'%zs (ES) o2 Sue (I\/H—|}) 10 Exanple 101
4-[3-(Difluoro-quinolin-6
yl-methyl)[1,2,4]triazol o[ 4, 3-b] pyri dazin-6
yl]-pyridine- 15 2-carbonitrile CNNN NNN A
m xture of 6-{ [6-(2- ChdpRRVded N-4-y!) -
1,2, 4] triazol o[ 4, 3- b] pyridazim-3-yl] 20
di fl uoro-nethyl }-quinolin (see Exanple 100b) (50 ny,
6- bzét lpyrid? (4
Ry A 2 0 DR S 3 g P o
tet rak| s(t ri phenyl phosphqm)opabl adium (13.4 ng, 0.012
mol ) were then ad Fd.’ The

F
ae®
N ~Z
=
N

Example 100: step a
3-Chloro-6-(2-chloro-pyridin-4-yl)-pyridazine

cl
N7 |
x /N\N
i
X"l

A mixture of 3,6-dichloro-pyridazine (1.04 g, 6.98 mmol) and 2-chloropyridine
boronic acid (1.00 g, 6.37 mmol) in 2.0 M potassium carbonate (10 mL, 20 mmol)
and 1,4-dioxane (20 mL) was bubbled with argon for ~ 10 min,
bis(triphenylphosphine) palladium (II) dichloride (236 mg, 0.336 mmol) was then
added. After flushing with argon for another ~ 10 min, the mixture was heated at 80

°C for 18 h and allowed to cool to room temperature. The solid was removed by
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m xture was mcrowaved at 190 C for 20 mn. Foll ow ng
t he aqueous work up, solvent was renoved by vacuo.
woheoeasget conpound, 21ng (41%, was obtai nedprby/uR2006/048241

colum purification. 'H NVR(CDC13) 6 9.04 (dd, J =

4.2, 1.6 Hz, IH, 8.95 (d, J = 5.12 Hz, 1H), 8.41 (d,

J = 9.8 Hz, 1H), 8.22-8.35 (m 4H), 8.00-8.05 (m 2H),
7.70(d, J =9.8 Hz, IH), 7.54 (dd, J = 8.2, 3.8

l:-iz, 1H; M5 (ES) mz 400.3(M-Ht). 30 Exanple 102

ﬁl%%? n\ét\gtcé%ﬁ%@ gﬁl Sh%%{trgg'z \9/956 ée%gxga%éd% The aqueous solution was
extrhereld it @I,0TR Akt ihk chinbZnedll drbaie phied wATd UV, IcdAgddirafsd, and
/| ]‘bth ophen-2 yl) -&4- net@il pi perazin-1_ l%ﬂ- nmet hanone
pugifipd Py cplugpn te prayide 296 me @Lgmtd 00aas asoked ' NMR (400 MHz,
8 A I p=Ige f - - j Cy agi I
Cricy R 2= permal g B e D 2902845 S5, . 709
(d,dod 8@ Pork HhmeS@l, ¥ o 20 ¢, d H)O MY (BS) itz: ap6aRS (M+H™).
di hydr obenzofuran (5.0 g, 0.042 M and ethyl oxalyl

chloride (4.5 nL, 0.042 M in dry dichloronethane (80
Exwainple F00:-arepdonpl et e addition the dark sol uti on was

r up to, RT tirre r 2 hr, The resulting
- AT Mgr R i L L ol Bl widasinaS o1
difureeméthly-eftindBnki ce water solution (5, nl/200 ni).
e aqueous m xture was stirred 15 for 20 m nutes and
I chl orometthane (1,50 ni) was added. Layers were
N“Separ at e/ Tha._asgyeous | ayer was extracted with
' : ). The conbined CH2CI 2 extracts
nNO o4, filtered, evaporated in vacuo
fude oil  purified by chromatography
A HexanegEt OAc) .to provide the desired product as an =
Fysuptuge gontabpns a &F’NM@ e IR O-(@rsbicsy-pyyidgs 4 (3d)-pyridazine
200Hhg, 0/88Ominthl) dhddifludroHuindlib-6--2Betic ife
e, O omeit), (t, J i Hz, 2H), %4%&(161’%5&1:@;%@&2%, 132
mrrgg]é in @%l (f mLy wasdlusheg with argon and then sea(}ed. After heating at 102

°C for 64 h, the solvent was removed in vacuo and the residue was purified by flash
chromatography to give 134 mg (37%) of 100b: 'H NMR (400 MHz, CDCl3) 6 9.04
(m, 1 H), 8.62 (d, J=5.1Hz, 1 H), 8.37 — 8.33 (m, 4 H), 8.07 (dd, J =9.0, 2.0 Hz, 1
H), 7.83 (m, 1 H), 7.75 (dd, J = 5.1, 1.6 Hz, 1 H), 7.67 (d, J = 9.8 Hz, 1 H), 7.58 (m, 1
H); MS (ES) m/z: 409/411 (M+H").

Example 100: step ¢
6-{[6-(2-Ethynyl-pyridin-4-yl)-[1,2,4]iriazolo[4,3-b] pyridazin-3-yl]-difluoro-
methyl}-quinoline

A mixture of 100b (60 mg, 0.15 mmol) in DMF (0.7 mL) and Et,NH (0.45 mL) was
degassed with argon for ~ 5 min, and triphenylphosphine (8 mg, 0.031mmol), Cul (3
mg, 0.016 mmol) and bis(triphenylphosphine)palladium (II) dichloride (10 mg, 0.014
mmol) were then added. The degassing was continued for about 5 min and
trimethylsilylacetylene was added. The mixture was microwaved at 120 °C for 50 min

and concentrated in vacuo. The residue was purified by chromatography to give 10
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2H), 1.42 (t, J =7.2 Hz, 3H). M5 (mz): 221 (VHO.
Exanpl e 102: step b Benzofuran-5-yl-oxo-acetic acid
wethylo7ester 25 154 WD 2007/ 075567 PCT/ US2006,0483406/048241

O 0o YIlI NBronpbsuccininmde (3.88 g, 0.022 M was
slowy added to a solution of the conmpound prepared

in step a (4.8 g, 0.022 M and benzoyl peroxide (0.030

g, 0.12 5 nmrnol) in carbon tetrachloride (80 nL). The

m xture was stirred at reflux for 3 hours, <cooled to

d chromat hed

g {1 PR R Ero-fos ARy e T S s e A | (3. 8

[10)4]6:0886o(2, B‘LH}bﬁldﬁﬁﬂ3Wme@$q g\)m&&e 32 (s, 1H 8.02
J =21 H, 1H),

Th% aggvc( arodgct_(lg e, ,qZOZ llrﬂpcvl)gng"g-IF 215,’2 rr]_L)Hyas geatgl with Q]l M
Nab}3 (012 mJZ H.02 trdd) €dr 1 W amd donkehifated Phe A8 g(ug%% paftitioned

(MH) . Exanpl e” 102: step ¢ Benzof uran-
beWe-eaqullafaz andywater.cThecorganic bayler was dried Rofic@tmtdb afid a

N R e

(d,sf =em3yHadldHai T et by ammom&w 8129 -t 81D |0 1K 8(0BASTHS (m, 1

o 2o TR ¢ T VM LR SR L T A0 4 e

—8r2,x4mHz WaP), B126(s,NOHY:adSi(REPnd/£899ahet)100 n -) and
extracted with CH2Cl 2 (2 x 100 ni). The combi ned
CH2Cl 2 extracts was dried over MgSH4, filtered, 20
evaporated in vacuo and chromat ogr aphed
(Hexane/ CH2C12) to provide the desired product (0.8
g, 79%. 'H NWR (400 VHExample 201 S 7.88 (s, 1H), 7.70
(d, J = 1.8 Hz, H, 7.56 (m 2H), 6.83 (d, J = 1.7
4,32 J =6.8 H, 2H), 1.31 (t, J =6.8
4-&(Dzﬂqyro—ggt(qﬁqnzg yl-gwihy(lmg,4JMazolo[4 3-b]pyndazm 6-yl]-pyridine-

2-carbonitrile

CN —
F /)
N }C}—“}
x /N\N \N
\/'QN'

A mixture of 6-{ [6-(2—Chloro~pyridin~1—yl)—[1,2,4]triazolo[4,3—b]pyridazin—3-yl]-
difluoro-methyl}-quinoline (see Example 100b) (50 mg, 0.122 mmol) in DMF (4 mL)
and Zn(CN); (43 mg, 0.367 mmol) was degassed with house vacuum for ~ 5 min, and
tetrakis(triphenylphosphine)palladium (13.4 mg, 0.012 mmol) were then added. The
mixture was microwaved at 190 °C for 20 min. Following the aqueous work up,
solvent was removed by vacuo. The target compound, 21mg (41%), was obtained by
column purification. "H NMR(CDCls) 6 9.04 (dd, J = 4.2, 1.6 Hz, 1H), 8.95 (d, J =
5.12 Hz, 1H), 8.41 (d, J = 9.8 Hz, 1H), 8.22-8.35 (m, 4H), 8.00-8.05 (m, 2H), 7.70(d,
J=9.8 Hz, 1H), 7.54 (dd, J = 8.2, 3.8 Hz, 1H); MS (ES) m/z 400.3(M+H").

Example 102
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25 Exanpl e 102: step d Benzofuran-5 yl-difluoro-acetic
acid, hydrazide 155 WD 2007/075567 PCT/ US2006/ 048241
w6 207k2Md O O Y A mi xture of the conmpound prepausdovcn48241
step ¢ (127 ng, 0.53 nmmol) and hydrazine (0.28 ni,
8.9 muol) in dry nethanol (3 nL) was stirred at refl ux
for 3 hr, cooled to 5 RT and evaporated in vacuo to
afford a sem solid product (0.12 g) 99% 'H NWR (400
MHz, DMSO-d6) 8 8.12 (s, 1H), 7.90 (s, 1H), 7.76 (d, J
= 9.1 Hz, 1H), 7.52 (dd, J=8.5, 1.5 Hz, 1 H), 7.09
(d, J = 1.3 Hz, 1H Exanple 102: step e 10
S{i-B-(Bwneafiran®yldifluoro-methyl)-[1,2,4]triazolo[4,3- idazin-6-ylj-
yl-difl uor‘é{ et hy| )J-‘l[ e {';lzo[]() %o blpyridazin-Gylf
yl1- thi o;fﬁ&fé‘ﬂz%&%ﬁmthﬂ-lgewzm-W)-@gﬂwow’F 0 O
S AWN N 15 To a m xture of the conpound prepared in
step d (0.115 g, 0.51 mmol) and the conpound prepared
in Exanple 97a (1.65 ng{0.61 nmmol) in n-butanol (3 nl)
was added one drop pf 3N HCI. The nixture was heated
in a 130 C oil bath 3 hours,
diluted with dichl met hane 0
saturated NaHCO3 (1 s The xtract was dried
over MySO4, filteredlapl ey aated in 20 vacuo. The
crude residual sem solid ‘{?\;@Jﬂ‘ifi ed by
chr omat ography to provide ¢ MNesired product (35 np)
16% 'H NM 2 (400 MHz, DMSO-d6) 8 8.20 (d, J = 9.8 Hz,
1H, 8.19 (m 4H), 7.88 (d, J = 3.8 Hz, 1H), 7.78 (d,
Exgmple IQ4¢fepaH), 7.63 (J = 9.1 Hz, 1H), 7.09 (s, 1H),

(Zy?ﬁ%{gﬁgiz%zﬁ{wjﬁlﬁg)&mace&e %Zid(etthy[] )ster®- 9 Hz. 3H). M5

o o

Solid AICl; (5.55 g, 0.042 M) was added portionwise to a cold (0 °C) solution of
dihydrobenzofuran (5.0 g, 0.042 M) and ethyl oxalyl chloride (4.5 mL, 0.042 M) in

dry dichloromethane (80 mL). After complete addition the dark solution was warmed

nd washed w th

up to RT and stirred for 2 hr. The resulting reaction mixture was slowly poured into a
concentrated HClV/ice water solution (5 mL/200 mL). The aqueous mixture was stirred
for 20 minutes and dichioromethane (150 mL) was added. Layers were separated. The
aqueous layer was extracted with dichloromethane (1 x). The combined CH,Cl,
extracts were dried over MgSOs, filterzd, evaporated in vacuo and the crude oil
purified by chromatography (Hexane/EtOAc) to provide the desired product as an oil
(4.8 g) 54%. '"H NMR (400 MHz, CDCl3) 67.88 (s, 1H), 7.86 (d, J = 8.3 Hz, 1H), 6.85
(d,J =8.8 Hz, 1H), 4.72 (t,J = 9 Hz, 2H), 4.45 (q, J = 7.2 Hz, 2H), 3.28 (t, ] = 9.2 Hz,
2H), 1.42 (t, J = 7.2 Hz, 3H). MS (m/z): 221 (MH").

Example 102: step b

Benzofuran-5-yl-oxo-acetic acid ethyi ester
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156 WD 2007/ 075567 PCT/ US2006/ 048241 Exanple 102:
step f [5-[3-(Benzofuran-5
wol2eaiozsasor o- net hyl )-[ 1, 2, 4] tri azol o[ 4, 3- b] pyr PdaaiSpe06/048241
yl'1- thioph en-2 ylJ-(4-nethyl-piperazin-1-
yl)-methanone N _ NJ OFO ' S F' NN 5 The
conpound prepared in step e was dissolved in a 2:1
THE/ met hanol (3 nL) mnmixture and treated with 2N NaCH
(0.15 nmL). The mxture was stirred for 3 hours at RT,
evaporgjed in vacuo, diluted with water (10 ni), and
aC|d|f| ed wwth 6 NHCO to pH 2. The white solid
S -\ col l ected, dried under reduced
ssol ved in DWVF (2 m.) and treated with
7 g9 0.16 nmol ), HOBt 10 (0.013 g, 0.09
nmol ) and DIEA (0.06 nL, 0.32 mmol) respectively. The
resulting mxture was stirred at RT for 30 nminutes

N-Brompsudstriiyidsi (388ag; iO322(1d) O/b4 smwly @ddel torm3ul)tinBSS the

coftitlifla piebhic s el B 308 G I R4 nPoSTar sl PO p.12

mmeB imdatbdn snrichlayide $8G ﬁﬂa{ Bﬁ&ﬂixtﬂh&vﬁﬁ%& at k@8 fofM3%hours,
ver orated in vacug a

ool SR ST [ IDarD g oy (sPnefEa0Ac) to

affoed ihd pREARBYES an ¢ ¥SH abhéz SIII INMAR @60 E&@g‘-‘cﬁﬁl%séegz (5, 1ED

thetltle conmpound as an off-white sol

d, bri8d.déd Hg, HlsE- 1304, 3—2 bHg, ITHLA)61 @1, 1% 8.8¢)TH), 6.88
s, (l'i‘if zﬂbﬂkqﬁ 9. 3(ﬁz 24{)-1%?3& 2. 7 }@z 3%61515‘7@%) J219@@”)

3.67 (m 4H) 334(m 4H) 232(s 3H): MS (nfz):

E Exanpl e 103

x?% 3}%#5‘ 20% hydr o- benzof ur an5

Beyiofudir-51ybuliflmotugietic hdid2iHy)ltestenz ol of 4, 3-
R F

(@)
~TUCD
O o

To a cold solution (0 °C) of the compound prepared in Step b (0.895 g, 4.1 mmol) in

dichoromethane (10 mL) was slowly added (diethylamino)sulfur trifluoride (DAST)
(5 g, 31.0 mmol). The mixture was warmed to RT and stirring was continued for 24
hr. The reaction mixture was then poured into ice water (100 mL) and extracted with
CHCI; (2 x 100 mL). The combined CH,Cl, extracts was dried over MgSO,, filtered,
evaporated in vacuo and chromatographed (Hexane/CH,Cl) to provide the desired
product (0.8 g, 79%). 'H NMR (400 MHz, CDCl3) 6 7.88 (s, 1H), 7.70 (d, T = 1.8 Hz,
1H), 7.56 (m, 2H), 6.83 (d, J = 1.7 Hz, 1H), 4.32 (q, ] = 6.8 Hz, 2H), 1.31 (t, ] = 6.8
Hz, 3H); MS (m/z): 241 (MH").

Example 102: step d
Benzofuran-5-yl-difluoro-acetic acid hydrazide
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25 bJpyridazin-6 ylJ-thiophen-2 yl)-(4-nethyl
pi perazin-1 yl)-nmethanone 157 WO 2007/ 075567
wOCHHAISBO6/ 048241 N NF O OS F NN 11~ N BRamgsk@e/048241
103: step a (2, 3-D hydro-benzofuran-5
yl')-di fluorNo-acetic acid ethyl ester FF5 01 O Y
To a cold solution (0 C) of the conpound prepared in
step a of Exanple 102 (1.0 g, 4.54 mmol) in
di choronet hane (20 nL) was slowy added
am no)sul fur trifluoride (DAST) (5 g, 31.0
H L) fhe m xture was warned to RT and stirring was
210" copf I 24 hr. The reaction m xture was then
[ e dater (80 nL) and extracted with
CH2C12 (2 0nL). The conbi ned CH2Cl2 extracts was
dried over MSO, filtered, evaporated in vacuo and
chr omat ogr aphed ( Hexanel Et OAC) to provide the desired
A mixgunecaf the eprmpeunt preyarddHin stéjD@IB@? I&gYO 52 nfrfol) hhil hy&raﬁﬁm

(0. %ﬁjggd zifQ' 01?%1 ci;'y%el_g%%} I_g Hﬂgd’?&tst j:d_at 1;6% '_gz 3 hi, ogg;ed to

RT3an@dlevaporatkdsn 8adudo, affbrdl) a s&m&bhﬁt oducE (014 g§89%1 '"HINMR

(405{39?% ﬁg\f}g@rqﬁ béfh%,(s} nfx;o’ '}591 {s gﬁa,zﬁéfq?e;é Vi, . 7.52 (dd,

J=BlSpY IS @aZIHY;, Gméh,jgllgoﬁgnﬁ:{'\f carboxylic acid ethyl
ester O OF | SEFNN-=-N 20 "N A solution of the

compound prepared in step a (0.30 g, 1.24 nmol) in
Ex«gﬂﬁg‘] a2l Qtep e
5-[3-(Benzofuran-5-yl-diﬂuoro-methyl)-[I,Z,4]triazolo[4,3-b]pyridazin-6-yl]-
thiophene-2-carboxylic acid ethyl ester

To a mixture of the compound prepared in step d (0.115 g, 0.51 mmol) and the
compound prepared in Example 97a (165 mg 0.61 mmol) in n-butanol (3 mL) was
added one drop of 3N HCI. The mixture was heated in a 130 °C oil bath for 3 hours,
cooled to RT, diluted with dichloromethane (20 mL) and washed with saturated
NaHCO; (1 x). The CH,Cl, extract was dried over MgSO0s,, filtered and evaporated in
vacuo. The crude residual semisolid was purified by chromatography to provide the
desired product (35 mg) 16%. '"H NMR (400 MHz, DMSO-d6) 5 8.20 (d, J = 9.8 Hz,
1H), 8.19 (m, 4H), 7.88 (d, J = 3.8 Hz, 1H), 7.78 (d, ] = 9.0 Hz, 1H), 7.63 (J = 9.1 Hz,
1H), 7.09 (s, 1H), 4.38 (q, J = 7.6 Hz, 2H), 1.37 (t, J = 6.9 Hz, 3H). MS (m/z): 441
(MH™).

156



10

15

20

25

m.) was treated with hydrazine (0.58 ;nL, 18.6 mmol).

The resulting m xture was 158 WO 2007/ 075567
wOCHIS2WB06/ 048241 stirred at reflux for 2.5 RCT/US2006/048241

cooled to RT and evaporated to dryness. The residue

(0.28 g, 1.22 mmol) was conbined with the conmpound

prepared in step a of Exanple 97 (0.66 g, 2.4 mmol)
in n-butanol (5 nL), heated in a 130 C oil bath for 3
hours, cooled to RT, diluted with dichl oronel;bane
shed wth saturated 5 NaHCC3 (1 x). The
Ex&ﬁ%@@ f?ipéwa was dried over MgSO4, filtered,
{S-B/-amorzaﬁ&dnmyl-mmuﬁ;-ﬂ{b%ﬂ [Pﬁ]t?z‘&é bﬁp?i'i’nﬁkgg é.}; [
th 10% VI de the desired produ 78 /o
"’44' W'aé)vl)emsﬂ@zw(za 3= o974 Hz,
819/(dd J :98 3.7 Hz, 2H), 7.90 (d, J:38Hz
ﬂ 64(s 1H), 7.37(d, J:9.9 Hz, 1H), 6.88(d,
3.5 \61(t, J =8.7 Hz, 2H), 4.36 (q, J =
Hz2H)F J=1083Hz 2H), 1.34 (t, J =
: 443 ( MH) Exarrpl e 103: step c
, 3¢ Di hydr o- benzof uran-5
ranet hyl]-[1,2,4]triazol o[ 4, 3-

b] pyri rANG- Yyl }-thi ophen-2 yl')-(4-nmethyl piperazin-1

yl)-methanone N NJ OF OS F NN ~N 15 N The
The SRR RIFRASEE Bsteme stae dissolned ik 85IGT HE néthare] 23 inL)
mixkide/ a¥8 AR witB 2N a0l 1Y)

5 The ' xt%rfg](%é nglt“f?(rii'g a"gévaﬁgérrrggg?rh’?ﬁﬂ“rs at

Teqygpgqagqc%za vaguey silyted with wated (W) i naideaciditiod Iﬁl)h 6 ANHCI to

HacTRd ingd The white, sol
PH or eci |ht at éé\%& re@é” [%Q:%e‘g% %‘Pe"ae egﬁa‘é‘? rF‘Biﬁ?éé’Hessure
dlsqﬁ)ﬂ‘@slsu MMFZAQ noli. sl treeted wit DA TG (ﬂjo)szaglcd) 16 eaidy OB

Y 18 mmol ) and

e Arelant BEATRS i O g Foportisclye dhectsgine
rmmmtwaseume at RTifor a(oinanuﬁrarfcom MethpIpéasina igl 014 mL, 0.14

Np %jlgﬁ’\&itram ne & nm_, 0.24 nmpl) was added.

S 4 T8RN 88‘"?‘1?1‘1 fghan, additipral dounand wam (20 mL)
wasvgitied. Iji2Blofdhethate @OAAL) was added and layers separated. The CH,Cl,
layer was dried over MgSQy, evaporated in vacuo and chromatographed (CH,Cly/ O —
10%MeOH}) to yield a solid product. Recrystallization for EtOAc afforded the title
compound as an off-white solid. 'H NMR (400 MHz, DMSO-d6) & 8.60 (d, J = 9.8,
1H), 8.17 - 8.07 (i, 4H), 7.79 (d, J = 9.1 Hz, 1H), 7.65 (dd, J = 8.5, 2.1 Hz, 1H), 7.50
(d,J=3.9 Hz, 1H), 7.08 (s, 1H), 3.67 (m, 4H), 3.34 (m, 4H), 2.32 (s, 3H); MS (m/z):
495 (MH").

Example 103

(5-{3-(2,3-Dihydro-benzofuran-5-yl, )-difluoro-methyl]-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl}-thiophen-2-yl)-(4-methyl-piperazin-1-yl )-methanone
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20

di chl oronet hane (20 nL) was added ar-d | ayers
separated. The CH2Cl2 | ayer was 25 dried over MgSO™4
weandavsgser at ed i n vacuo. The residue was puri Predisbyos/048241
reverse phase HPLC (Varian Prostar HPLC, Pursuit prep
col um, CH3CN H20 containing 0.1 % TFA). The fina
conpound was filtered through a HCO3 cartridge and
dried wunder reduced pressure to provide the title
conpound. 159 WO 2007/ 075567 PCT/ US2006/ 048241 'H NWR
(400 MHz, DMSO-d6) 5 8.58 (d, J = 9.7 Hz, 1H), 8.16
= 9.6 Hz, 1H), 8.08 (d, J = 3.7 Hz, 1H) 7.58
(gi;%kb 7.49 (d = 3.9 Hz, 1H), 7.41 (d, J = 8.6
88 Jd =7.8 Hz, 1H), 4.59 (t, J = 8.5
H, 3.25 (t, J =8.9 Hz, 2H), 2.36
3H; Ms (mz): 497 (MH+) 5 Exanple
2 propyl -thiazol -
< 4, 3- bl pyridazin-3 yl]-nethyl)- 10
qui nol i né FFENI i NNNApressure tube
containing a m xture of
3-chl oro-6-(2-propyl -thiazol -5-yl)-pyridazine 15
Exgmple. M3 spa step a) (36 my, 0.15 mmml) and
zﬂhﬁzh - ! zide (71 ng,
( ywwfe)%aly%%ﬁ,g% }fb‘lz%s dcsu@&élg et@%gééw b o
and tRe seal ed. Adter heatlng at 95 C for 64 h, the
. J[eRoved in vacuo and the residue was

g brown solid: '"H NVR (400 WHz, CDCL13)
80.03 (dd, J = 4.3, 1.6 Hz, 1 H), 8.36 (m 20 3 H).
8.18 (d, J =9.4 Hz, 2 H, 816 - 8.14 (m 1 H, 7.58
To émi:pldJsomtRm«OHC) of tlid) corﬁp&ﬁd(;irepareh mn s?elﬁa %Exgmbﬁe 1023dg,

4. Sﬁ,n}moli 2[35” cbwhanggﬂigy_)\msmynglgg fd:ethylarmno)sulfur
trifldeTia&/a3R8G) 031824110 mmol). The mixture was warmed to RT and stirring was
continued for 24 hr. The reaction mixture was then poured into ice water (80 mL) and
extracted with CH,Cl, (2 x 100 mL). The combined CH,Cl, extracts was dried over
MgSO.,, filtered, evaporated in vacuo and chromatographed (Hexane/EtOAc) to
provide the desired product. 'H NMR 400 MHz, CDCls) 6 7.42 (s, 1H), 7.36 (dd, J =
8.5, 1.9 Hz, 1H), 6.81 (d, J= 8.9 Hz, 1H), 4.62 (t, ] = 8.3 Hz, 2H), 4.30 (t, = 7.4 Hz,
2H), 3.24 (t, ] = 8.9 Hz, 1H), 1.31 (t,J = 7.1 Hz, 1H).

Example 103: step b
5-{3-[(2,3-Dihydro-benzofuran-5-yl)-difluoro-meth yl]-[1,2,4]triazolo[4,3-
blpyridazin-6-yl}-thiophene-2-carboxylic acid ethyl ester

O O
o =
J S
. =N

A solution of the compound prepared in step a (0.30 g, 1.24 mmol) in CH;OH (10

mL) was treated with hydrazine (0.58 mL, 18.6 mmol). The resulting mixture was
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BI OLOG CAL ACTIVITY The foll ow ng representative

assays were perforned in determ ning the biological
waaebomizsises of conpounds within the scope of treT/US2006/048241

invention. They are given to illustrate 5 the

invention in a non-limting fashion. EXAVPLE A

Cl oni ng, expression, and purification of reconbi nant

c-Met protein 10 This exanpl e describes the cloning,

expression, and purificati on of the cytoplasmc

St ecept or tyrosine
sti gg'ggsrg’ﬂactf rivsﬁu c?ﬂ%g 3% %"ﬁPef idypess- Tigsresidng 60-28
g, mmdmnar)owzgrmwa)madg\mﬂn qmidﬂ@pbuw TPegfaP&F}ﬁ% pd 6ﬂEJ<é/rnglfe 97
roc

tyrosi ne kinases (Park et al Nat| Aca
Q. é% g %43115&01) 18&!(%2}"06@579“881)‘6&'&%11@ KON idbathter 3 hours,

cobl4l BPRES Hilx‘}teg QTR cgc}ﬂf)rd}ﬁél hdrfe8H Q'rl‘ﬂf)f an%&[)%%leélbﬂgx {08 ated

t rosi ne ki nase omal n, was a

G@aoﬂu@l Ehe C@b§lz\ﬁe¢rectcwm drmcbgmr MgiQg dilda;ed &vdpoeatBiRin

de mef ki nE2 i s

aé ent i ca: ?tgpgam%%%%@% = 3%5{2«?3@3, proy e the, desirsdipreduct
(785mg]ud§4h%e H INMBA(400 MIIZ, AD0RER A6 £X 8 BRY(AL el 2Oz, 1H), 8.19.(ad, J
_&gg?g} gﬁgﬁ(} vvesn 3073 and 3078 have been altere

) & { & 3-8 Hz, LHym-orh(spd Dok 3L (d, Rﬁ%ﬁsféz lH),

6.88l(Hgpa8es et 1 [E 4! 2! Iy t leat 4 _

433‘9?4348 2 R armae @ﬁ?ﬂi?mi“;ﬁ%@ﬁée bR 3388, =
8.3 W)OééﬁisJengﬁz)tM(m@ HEs bet ween

4372- 4367 have been altered to create a Xhol site

(underlined) for cloning purposes. The
xﬁﬂ"?&ome}?@etc des were used as PCR prinmers to anplify

i
S DB e R I SR e g ot £

bmeﬁazm16cw-|tlvnphm2pé)= (@mﬂ@l—pmm@zﬁaqylp%t@ﬁmme rase
(G bgo-BRL; Carlsbad, CA), 1.25 nmM each dNTP, 200 nM

N oligo, in a 50 volunme. The thernocycle profile
30 cycles of—ach containing 94C for 30 seconds,
Oand 72C. for 1 mnute, on a Perkin
nocycl er. The anplified cDNA for the
m cfdomai n of Met receptor was cloned onto an

The PCR product was digested with

The compound prepared in step b was dissolved in a 2:1 THF/methanol (B mL)
mixture and treated with 2N NaOH (0.15 mL). The mixture was stirred for 3 hours at
RT, evaporated in vacuo, diluted with water (10 mL), and acidified with 6 N HCl to
PH 2. The white solid precipitates were collected, dried under reduced pressure,
dissolved in DMF (3 mL) and treated with HATU (0.12 g, 0.31 mmol), HOBt (24 mg,
0.18 mmol) and DIEA (0.1 mL, 1.04 mmol) respectively. The resulting mixture was
stirred at RT for 30 minutes and N-methylpiperazine (0.027 mL, 0.24 mmol) was
added. Stirring was continued for an additional hour and water (20 mL) was added.
dichloromethane (20 mL) was added and layers separated. The CH,Cl, layer was
dried over MgSO;, and evaporated in vacuo. The residue was purified by reverse
phase HPLC (Varian Prostar HPLC, Pursuit prep column, CH;CN/H,O containing
0.1% TFA). The final compound was filtered through a HCO; cartridge and dried

under reduced pressure to provide the title compound.
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WD 2007/ 075567 PCT/ US2006/ 048241 Bi ol abs; Beverly,

MA) and Xhol (New Engl and Bi ol abs). A digested 1.3 kb
wonroehwosse7was i sol ated and purified froma 1% aganuss@®e/048241

gel using Gene O ean (Qoiogene; Irvine, CA). Vector

pFast BacHTa (G bco-BRL) was digested with BanH and

Xhol (New England Biolabs) and the 4.7 kb |inear

fragnent was purified froma 1 % agarose gel 5 using

Gene Clean (Bio 10l ). The 1.3 kb Met cDNA fragnent

Fast acHTa vector at 4C for 16 hours
'HW %Bﬁﬁﬁ ﬁ%@% dope & Br{g) J\ém? ‘BHa| tH)8. 16 (. d~9. ﬁaqu, 1H),
sosqhunﬁaomwmw@lsqglm *71219(&/'9} éyﬁg'ast 78 ML 6 Hiz,

DNA clone into BanHl ~si place
IW*@S%M 5 ?lﬁfHTar%éI)mSH (t he &6 ﬂzezﬂag 65f (nt, )y BRSA, Jt=08.9

HAAbHP Y. A0t i) 95 RNl I8 (MR Al S, La0ged

transform 50 gl DHS5a conpetent E. coli cells
(G bco-BRL). The transformation mx was plated onto
LB agarose plates containing 100.tg/m anpicillin and
i ncubated for 16 hours Bkampfe 16! oni es were pi cked
fromthese plates and grown in LB broth containing
100 g/m ampicillin for 16 hours. Plasm d DNA was
6-{B3iflual B f6- RiGLI1- Y BI IR Y i f -3-ylj- .
reagents f%pgg’éy? 15 Vajllpgzm a] C‘A%g Bgfm‘g%ég é]eﬁzec{‘yl}
by digest with BanHi / XhoH®irphirge cI ones which had the
appropriate size fragnent rel eased fromthe digest
were submtted to ACGI, Inc for DNA sequence
anal ysis. One ¢ tkin-15, contained no
i ' sm ¢ domain
and was used to generatef cul ovirus for
expressi on. Reconbi nant /i rus was' gener at ed
using the G bco BRL Bac-To-Bac system follow ng the
protocol specified by the manufacturer. Briefly,
A PDHBmaub@aidt&nwai‘mimmﬁff&m&o%-t ropyl -thiazol-5- yl)—pm&lazine

BRI B BB insim i seite cors

hydrmdﬁ:(ﬂ lang, |(S3(Wﬁtrﬁol¥ﬁx buitais f(2 ed190y Y fihshkh %&P&gﬁf? hi@Hen
al g ‘#bow rus ia containing PO viral stock was
sealed E‘i’é‘iﬂ‘“&ﬁ&t o e@ f%ﬁ’>4 b, the, Ea%lé‘@ﬂ}éﬁQS reg\oNed iropacsioraald the

residi@viad peaticPBy AN &Hr@hﬁto%?‘ﬂ)?xg %’ &IgctBS‘?gg):f Tk %&7@}1&

vi ral St ock were used
brown solidit EHNMR (409 Mifrd CDIClou9. 93 &t/ + AanafeeHE) DH), 8.36 (m,

R e e E

J = W4z, 23} 103 1188UGne 2H) 1.0, ( b= GIATHE, P OMSES) #04: 423
(M_,_t}pt)_al protein concentration
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determined in a BCA assay (Pierce; Rockford, IL). Cell

| ysates were separated on a 4-15% SDS- PACGE t hen
woneasvafssered to nitrocel |l ul ose nmenbrane for i nromaisk@b/048241

162 WD 2007/ 075567 PCT/ US2006/ 048241 anal ysi s.

Ni tocel lul ose blots were probed with an anti-Hi s6

anti body to confirm expression of the His-tagged net

ki nase protein. Optinmal viral concentration to Sf9

cell ratio was determ ned by exam nation of |ysates

I L {ferent infection conditions.
Blm(ﬁg(legg‘r%?gmig:overy occurred 48 hours post
infection. 5 A small-scal e expression/purification of

T gﬁ Hi.s-tagged cytoplasm c domain of Met receptor was
he Ekosting EPrasetativg assaye wEresparfosmst de detgrminiig thediological

activaeR B2 icBAPouRGCH] R tﬁé‘ §cotpt: R iheSNRERTHE SI‘I?J&SaégI glf’vr?n 2998 trate

cytopl asm ¢ donai n of receptor were
theb{y‘fernélpne@amanﬂnm@ng@amﬁrr| s-HCl pH 8.0, 150 mM Nadl,
150 mM i m dazole, 1.0 10 mM PMSF, 0.5% NP40, 3.5 tg/m

| eupeptin, 3.5 pg/m aprotinin. The |ysate was
i ncubat ed with 5 m of EXAMBEBIAIti on of Ni-agarose

n for.2.. hours rotatin t 4Cto
capt ur e%’he%EhlSS"{naﬁﬂga’ wiisaticn °¥fﬁ‘ép'F ’é‘é‘f‘égt@ﬁf Brofeiny
Hi s-tagged protein bound to N -agarose beads was
m. . Ni -agar gse beads were

his BRAGAC AR e e B8 XEiroiomn 2 pusmiicrton of Fegeytoplasic
dontdin of g-IMetT\hlacﬁ !ﬁap&fékﬁﬂleﬁ Edc@‘i’ﬁr Wadsihé Eﬁaﬁ@%ﬁ@ty""‘ "i‘?e 60

m, of. wash. buf f same as si's buffer)
°Y‘°e¥i‘%r“t“i"8\r$asiﬂff 3s ‘%ommvpm@ apéfb«rwhlgwmmpg\nwh thg §RC
familyl df nyrdsiae kehasds Pacted RVBHY7, WasSc REdetk s d Res 9}0' um

fractions (0.5 m vol'une each) were | ect ed.
84(%31178 31)quots of each fraction were separated by

4-15% SDS- PAGE and either transferred to
nitrocellul ose for i munobl ot anal ysis or processed
A cOhiA foy t%eﬁawﬁ@%@wwn(@Mt@eﬁapt@ac@tmmms eyrosine kinase

- th
do st lgl-vﬁﬁ% IIE%? W@R o r | af3 @%&gzvger}? Cusetgfnssémﬁ%ts'}%ieﬁ bys5o
GibgpPRIcKrarksbpb (aih gForM@rd bligariusletgde ewtiinb é3 ialede&zﬂi@di ed

bl
nucfé%ﬂg?nmg Sgb% gg Iﬁ%t @{c%:ogqg g‘fequhtehget og‘? {afiwﬁi-td&%?‘lg except that
nuclggfiggs, be%eemewamndaawsmambeest deked\@screate A H LAHESktd for

oS98 8050 G801 SRR, Uhe % st
437834 ahthetdoepleuédtan seqtle ricerof thrdt gistedih NIMNOOG245 except that
nuc1§8t]r%§e§ rﬂ)ep n§13§9‘4¥36s7 %lvg bzen ﬁpe(lj‘ecﬁ tosctrg te %u)EtllchI s?tgt(ll.mderlmed)
for cloning purposes The oligonucleotides were used as PCR primers to amplify Met
receptor cytoplasmic domain cDNA from Quick Clone placental cDNA (Clontech;
Palo Alto, CA). Amplification was performed using Tag DNA polymerase
(Gibco-BRL; Carlsbad, CA), 1.25 mM each dNTP, 200 nM each oligo, in a 50 Wl
volume. The thermocycle profile was 30 cycles of each containing 94°C for 30
seconds, 60°C for 30 seconds, and 72°C. for 1 minute, on a Perkin Elmer 9600

thermocycler.

The amplified cDNA for the cytoplasmjc domain of Met receptor was cloned onto an

expression vector. The PCR product was digested with BamH]I (New England
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98.4 ng of protein that is nore than 95% pure. 30

EXAMPLE B Del fi a aut ophosphoryl ati on ki nase assay on
woheorm7idst 163 WO 2007/ 075567 PCT/ US2006/ 0482#4¢T1/U82006/048241

DELFI A tinme resolved fluorescence assay was devel oped

for screening of conpounds that decreases the autopho

phoryl ation thus the kinase activity of c-Met. The

DELFI A assay is non-radi oactive. The
aut ophophoryl ati on of the c Met is measured by an

.anti-ph | ed t E

it BRVGTR Y oot B deland BIplsPint A diEested 13 kb product

waslisobueaddpuritha fiavel mrzFﬁbsegelaﬁmgaaé&p@&ﬁR '@QB)Gg@&é :Qfvine,
ates whi ch bind the hex

Ni - chel
I o Sy e A ke %ﬁ@ed vt BamHI and Xhol (New
En@dh®BSIat) Qhd kit 4. ?'kbelﬁﬁﬁnyfrﬁ‘%rh f or ritff%dlff‘cﬁﬁﬁ 1@‘3 ose gel

substrate, Met kinase itsel phory
using GepeCigan (Biel0lp Zhe épmdswwwa& fregmastsags Elgat@datcy

pFa%ﬁ?‘&'.HT A Fecirtal 4% 49 o Q?gvﬂﬁlﬁleDf\]% i ase:I \ ggﬁ?%?ﬁl%%olabs)

The assay procedure screeni ig
in aTfmal ohirhe efi10HLs BCloaggatie Mattcomiptsiic ddmari cDNA doldinto the

iluted.to concent r at. of. 500 ng/mM__in enzyne
Baifft ol o pEfe b PRS0l oo PYA iemineghilt B 1o 4B onhe
vectordo dllsw&bﬁacbréﬁlcﬁﬁﬁaih W edngfaldlisaay, #Hd%tteﬂg gglf Qhﬁlgatlon
el coate

g Bl ack opaque Hi sG ab N ck
m”gfa‘f& as( pied e granstgER o014 Dﬂi‘)‘ competeseE cealiectlis dGibeoeBRL).
dded

The Elstortucion ok TR ol 18 AENPRAR3nBRRR 108 it
ampjeijlir pp@incgbated for Meiduss at[IECaut©pboep hmq/bﬁked) from these
plateE 38 R B rodh 8ot Tod B8 inasclin fos 1Pvhapees Bissmid
DN@. wasrisbldasaMing Qiaghh plakhid DNA Hﬁczﬁ.icﬁlt 1@§ é’iﬁ:f &Qia en
Val' [rlmub eg%?tl room t en&gr %t ure 1 hour oI | owe

0GR Srfad g ciAnespraengd By digest wgéBaeui%?shmn Boysp a@mewmch

hadah¢ hpRbBPSAB lz¢ FRSNNE radétskd
a piRbpE b oizy FRghith 1ol k4 %6&: w@lmg’}ggler%%ﬁﬁééﬂ&cm

was di | ut
mCF‘fiﬁ&Me&Fﬁw anplysison, MA), added to the 96 wel |l assay
plates at a volune of 100 25 I/well, and incubated at
roomtenperature for 2 hours. Assay plates were then
One glonfa PFastBagk E megkdn- 1 eontaived ho waithtiarfs iDehef ¢lanedeMet

cytdb%fsﬁrﬁ{: d()fi’ﬁfd‘érﬁ‘l \%ﬂ?sre)i to ét:ﬁe%tetar}gcombmant baculovirus for

expression. Recombinant baculovirus was generated using the Gibco BRL
Bac-To-Bac system following the protocol specified by the manufacturer. Briefly,
DH10Bac cells were transformed with pFastBacHTmetkin-15, clones were selected,
viral DNA isolated, and screened by PCR for Met cDNA insert. SfO insect cells were
transfected with the recombinant baculovirus DNA. Media containing PO viral stock

was collected and used for 2 subsequent rounds of viral amplification.

Multiple concentrations of amplified viral stock were used to infect Sf9 cells. Cells
were harvested 24, 48, and 72 hours post transfection. Infected Sf9 cells were lysed
in 50 mM Tris-HCI pH 8.0, 150 mM NaCl, 150 mM imidazole, 1.0 mM PMSF, 0.5%
NPA40, 3.5 pg/ml leupeptin, 3.5 ng/ml aprotinin and total protein concentration
determined in a BCA assay (Pierce; Rockford, IL). Cell lysates were separated on a

4-15% SDS-PAGE then transferred to nitrocellulose membrane for immunoblot
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final wash 150 | of Delfia Enhancenent sol ution

(Perkin Elnmer) was added to each well of the assay
wplad7m7sssd | ncubated at roomtenperature for 1powws2006/048241

Pl ates were read on an LJL Anal yst instrunent

(Mol ecul ar Devices; Sunnyvale, CA) with filter 30

settings of 360 excitation, 620 em ssion, and 410

di chroic. 1C50 values were calcul ated using G aphpad

Prism software (Graphpad Softvvare San Diego, CA). 164

007, / USZOO MPLE C A cell
ana\é\gsédﬁgjﬁig%%?%ss sbally 67e Br 68&51 ody E%??"ﬁrm
exfrasséh EI.thSAh&swdm kdﬁ:‘d@bm&ﬁd Upnﬁ’i/aaﬂvﬁﬁl SoricBAtration to Sf9

5 inhibit HG stinul ated

bi | f ds t
P T o e B e ]t
comigelad MQm%a@@rd@ﬁh'reédv%%“&cﬁ%& uﬁ%ohfse;ﬁ;s?ﬂlfgétﬁﬁ at a

concentration of 5 per well. After a 16-20 hour
i ncubation, culture nedi um was rem)ved and replaced

A hdIDscS &!Brégsﬁﬁ/ﬂﬁ-ﬂ'icﬁﬂbr? PR GIE! %a%gd\@k{cﬁ\b%{r? é dg%hn of Met

Test conpound was 10 then added
recgpipr wasg B?I’f@(DT‘Qﬂ P dmseck esills @me@lfebtydmhm thelded¢anorinaxit bhculovirus

oaf bR Bk Sl Il oG Bl

bufﬁ@rrqoerauqlae SRy Trds-HCI ;pHJﬂHO?lfm mM/AVARAL 30, mBVarhidaRAL, 1.0

\ianl 5at il IW%E‘? gi‘ [1[’1\/% P&g’“l a%a%ﬁ‘fsﬁg%ﬁgate was

mcpmedam otk asb%l sf@kudBntamn(e%aF&kaeg&J Qg gh 'P‘!Bs%} 2

#1697498% Ee ysates were then transferred
1o ﬁP%’Pé‘-‘s‘hE &Lis-tapagr Protain: i Lhe-lyaate ?@tteqmtm

HisataggdaDshpte Bdénd BED-DAFELBehds WS @Jaeéd mgea {mirRal.gdh.

with the antibody-coated plates for our at room
Ni-pgarpss brads werpnllgvead tqarask apd pensrgtans a“%’leﬂlta figmsthrough. The

pacbélf f:ﬁﬁm(npﬁﬁé(ﬂhen Btk wi sb . ofl\&oé)sh%ﬂ‘flfe% gsgmﬁ:l a{sq&mg bi1 écr) 5

%? eur opi um conj ugated PT66 anti - osi ne
ml ghRip BRI puifeeSRimMET HeHCI BEES.0r50 vk NaQD IISGImM/\nrmgazole, 1.0

ml\'ﬁpﬁm fwak 23880 tc%]{l]lg %Bﬁ:%ﬂ:géhcﬁio frg&ﬂ}r%ﬁﬁ%g | g teﬁgh) were

pl ates were was times w
collgeipd e Saticliauatsgifieach fragifaneweresepdrated bywash% SI3S-PAGEfand

citteF et 2o R bR BB h el Rl oniteGesdEforcad
Coagmassie staih (la.wangstSafm@oa»mmm, B@mae): uThe niagaw pré®in band on the
oA 00 Db 353 2Pl i
to tlara]{[sutlagg@tjpmmlm get@:tao by dahrkimiod It S PideiarconC&ATPIOAAE estimated
fron§ ?f{et &@55555%asrzajn gel was approximately 2 mg/ml.

Recombinant viral stock was transferred to the contract lab, Pan Vera (Madison, WI)
for large-scale expression and purification of His6-MetKin in quantities sufficient for
High Throughput Screening. A 60 L scale up and 4 step purification scheme yielded
98.4 mg of protein that is more than 95% pure.

EXAMPLE B

Delfia autophosphorylation kinase assay on the c-Met
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Di ego, CA). Exanple D Hep& Cellular Scatter Assay 30
I ntroduction Human Growth Factor (HGF) and its
woeceptsse7(c- Met) are involved in cellular noeCiriusyooe6/048241
I ndeed HGF was also identified as Scatter Factor (SF),
based on its powerful 165 WO 2007/ 075567
PCT/ US2006/ 048241 notility effect on certain cell
types. Cellular motility is critical for pathol ogical
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was added to test wells, 2.5 pl of 40% DMSO only was added to the negative control
wells. The autophosphorylation reaction was initiated upon the addition of 50 wl of
reaction buffer, 50 mM Tris-HCI, pH 8.0, 10 mM MgCl,, 0.1 mM Na3;VO,, | mM
DTT, 1 uM ATP. Plates were incubated at room temperature for 1 hour followed by
2 washes with 200 pl /well of PBS. Europium conjugated anti-phosphotyrosine
antibody, Eu-PY20 from Perkin Elmer was diluted to 50 ng/m! in Delfia AB buffer
(Perkin Elmer, Boston, MA), added to the 96 well assay plates at a volume of 100
pl/well, and incubated at room temperature for 2 hours. Assay plates were then
washed 4 times each with 200 pl/well of Delfia wash buffer (Perkin Elmer). After the
final wash 150 pl of Delfia Enhancement solution (Perkin Elmer) was added to each
well of the assay plate and incubated at room temperature for | hour. Plates were
read on an LJL Analyst instrument (Molecular Devices; Sunnyvale, CA) with filter
settings of 360 excitation, 620 emission, and 410 dichroic. ICsp values were

calculated using Graphpad Prism software (Graphpad Software; San Diego, CA).
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Followisg amothemi bowiisalbation at @dnbtemperature the plates were washed
three times with Delfia wash buffer (Perkin Elmer). After the final wash, 150 ml of
Delfia enhancer solution‘(Perkin Elmer) was added and allowed to incubate for 60
minutes. Plates were read on an LIL Analyst instrument (Molecular Devices;
Sunnyvale, CA) with filter settings of 360 excitation, 620 emission, and 410 dichroic.
ICsp values were calculated using Graphpad Prism software (Graphpad Software; San
Diego, CA).

Example D
HepG2 Cellular Scatter Assay

Introduction
Human Growth Factor (HGF) and its receptor (c-Met) are involved in cellular
motility. Indeed HGF was also identified as Scatter Factor (SF), based on its powerful
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50 pl of Assay Media (MEM supplemented with 10% FBS, 2 mM L-glutamine, 1.5
&/L. sodium bicarbonate, 1 mM sodium pyruvate, and 0.1 mM non-essential amino
acids) was added into 96-well RT-ACE plates and recorded for 30 min dn the RT-
CES. 50 ul of HepG?2 cells (cat: HB-8065, ATCC) were added into each well (50ul @
104 cells/ml = 5000 cells/well). The plate was read in RT-CES and incubated for 20-
24 hours. After the 20-24 hours incubation, 50 ul of Assay Media containing
different concentrations of testing compounds was added into each well and incubated
for 1 hour. Finally, 50 pl of Assay Media containing 160 ng/ml of HGF was added
into each well (40ng/ml in 200ul). The plate was incubated and read in the RT-CES
for 20-24 hours, with a record time everyl5 minutes. The positive control was HGF
without compounds and negative control was no-HGF without compound. All
determinations were performed in duplicate wells and ICso values were calculated

using GraphPad Prism software (GraphPad Software; San Diego, CA).
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Tunmor growth was plotted as the nedian tunor vol une,
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Fem%!es thymyic nudesmice gHarlgn)opery 10Adsweaks odd wither BSV MBgt wifidB.1-

25.008 e Sittdyual e d Befd @Y L elgure 2. and .
401 SR THE U BN LGP o fomosi. 1

|
pme(Flglaf‘? NIHL 31 Moglifieshanddriafliagl IaabdDE6® nopiskging of 18.0% crude

protein, 5.0% crude fat, and 5.0% crude fiber. The mice were housed on irradiated
ALPHA-dri® bed-o-cobs® Laboratory Animal Bedding in static microisolators on a
12-hour light cycle at 21-22 °C (70~72 °F) and 40-60% humidity. All animals were
housed in a Laboratory Animal Medicine facility that is fully accredited by the
American Association for Assessment and Accreditation of Laboratory Animal Care
(AAALAC). All procedures involving animals were conducted in compliance with
the NIH Guide for the Care and Use of Laboratory Animals and all protocols were
approved by an Internal Animal Care and Use Committee (IACUC).

Tumor Implantation

Xenografts were initiated from U87MG human glioblastoma tumor fragments
maintained by serial transplantation in athymic nude mice. Each test mouse received
a subcutaneous U87MG tumor fragment (1 mm®) implanted in the right flank, and the
growth of tumors was monitored as the average size approached 200 mm>. Twelve

days later, on Day 1 of the study, the animals were sorted into 4 groups (n = 12-15
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The MTV (n) is defined as the median tumor volume (MTYV) for the number of

animals, n, remaining in the study on that day.

Toxicity

Animals were weighed daily for the first five days of the study and then twice weekly.
The mice were examined frequently for overt signs of any adverse, drug-related side
effects, and clinical signs of toxicity were recorded when observed. Acceptable
toxicity is defined as a group mean body-weight (BW) loss of less than 20% during
the study, and not more than one treatment-related (TR) death among ten animals. A
death is classified as TR if it is attributable to treatment side effects as evidenced by
clinical signs and/or.necropsy, or due to unknown causes during the dosing period or

within 10 days of the last
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0.001), respectively, compared to the mean tumor volume of the vehicle-treated

group. Tumor regression was observed at the 50 mg/kg dose.

Figure 2: Example 61 was administered p.o. at doses of 25, 50, and 75 mg/kg. All
doses produced statistically significant, tamor growth inhibition of US7MG tumors
grown subcutaneously in athymic nude mice (p< 0.01). Tumor regression was also
observed with all three doses. The 25 mg/kg dose was administered once a day (q.d.)
on day 1 and b.i.d. to day 12. The 50 mg/kg dose was administered b.i.d. for 7 days,
with a 24-hr pause, then gq.d. to day 12. Like the 50 mg/kg dose, the 75 mg/kg dose
was administered b.i.d. for 7 days, with a 24-hr pause, then q.d. to day 12.

Figure 3: Example 61 was administered p.o. at doses of 25, 50, and 75 mg/kg. On the
last day of treatment (Day 12), mean tumor volume was decreased by 94% (p < 0.01),

96% (p < 0.01) and 97% (p < 0.01) at doses of 25, 50, and 75 mg/kg, respectively.
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Mdt nple # c-Met Cell ELISA Met Delfia autophos
Eé@so (Ilrr) ICG50 M 1 0.014 0.003 2 no data no data

MlSel 03 0.016 4 O 313 0.07 5 1.93 0.015 6 O 112

ro gl o BRI et Die
Charles River Laboratones (Wilmington, MA) and were maintained according to NIH
standards. All mice were group housed (5 mice/cage) under clean-room conditions in
sterile micro-isolator cages on a 12-hour light/dark cycle in a room maintained at 21-
22 °C and 40-50% humidity. Mice were fed irradiated standard rodent diet and water
ad libitum. All animals were housed in a Laboratory Animal Medicine facility that is
fully accredited by the American Association for Assessment and Accreditation of
Laboratory Animal Care (AAALAC). All procedures involving animals were
conducted in compliance with the NIH Guide for the Care and Use of Laboratory
Animals and all protocols were approved by an Internal Animal Care and Use
Committee (IACUC).

S114 Tumors

The murine NIH 3T3 derived cell line S114, which has been engineered to over-
express both Human Growth Factor (HGF) and the human c-Met receptor, was
propagated in DMEM media (Life Technologies, Bethesda, MD). Immediately prior
to injection, cells were washed counted and resuspended in PBS. Female athymic
nude mice weighing no less than 20-21 grams were inoculated subcutaneously in the
left inguinal region of the thigh with 5 x 10° cells in a delivery volume of 0.1 mL.

Tumors were allowed to grow to for five days.

Drug Treatment
Mice were dosed orally at 100 mg/kg compound in 20% HPBCD or with vehicle

(20% HPBCD, control group). Dosing was continued for 4 consecutive days.

170



10

15

20

13 0.215 0.015 14 no data >10 15 0.088 0.002 16

0.2948 0.009 17 0.01 0.004 18 0.086 0.01 19 no data
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0.015 23 0.113 0.041 24 no data 1.78 172 WO

2007/ 075567 PCT/ US2006/ 048241 Exanple # c-Met Cel

ELI SA ' cMet Delfia autophos I1CG50 MIC50 M 25 0.483

0.041 26 no data 0.413 27 no data 8.21 28 no data

1.9 29 no data O. 086 30 no data 0.57 31 2.4 0.077

CopgatBt B b fpviiuion vy Pespaescaies ot g ssieas soppion in
20%. 0BOGD and administered as described above. Body weight was measured at the
end of the study and a loss of body weight >10% was used as an indication of lack of
compound tolerability. Unacceptable toxicity was defined as body weight loss > 20%
during the study. Mice were closely examined daily at each dose for overt clinical
signs of adverse, drug-related side effects. No significant change in body weight or

behavior was noted in the study.

Analysis

On the day of study termination, a final tumor volume and final body weight were
obtained on each animal. Mice were euthanized using 100% CO? and tumors were
immediately excised intact and weighed, with final tumor wet weight (grams) serving
as a primary efficacy endpoint. Prism 3.03 (GraphPad) for Windows was used for the
statistical analyses and graphic presentations. Results of the S114 tumor study are

shown in Figure 4.

Figure 4: Example 61 was administered p.o. at a dose of 100 mg/kg q.d., for four
consecutive days. The S114 tumors regressed in all five mice treated with Example
61. Furthermore, tumors in three of the five mice regressed to non-palpable, non-

detectable tumors by the end of the study.
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39 0.001 0.002 40 no data 1.08 41 no data 0.056 42

0.406 0.013 43 0.14 0.011 44 0.143 0.002 45 no data
wO0.2007/0755%6 no data 0.227 47 0.001 0.0004 48 @CcO/a%$2006/048241

0.002 49 0.343 0.0021 50 0.012 0.002 51 0.008

0.0002 52 0.04 0.003 53 0.035 0.004 54 0.006 VA

173 WD 2007/ 075567 PCT/ US2006/ 048241 Exanple # c- Met

Cell ELISA cMet Delfia autophos IC-50 (IjJM 1C 50

(I'jM 55 0.001 0.001 56 0.023 0.0009 57 no data

2 14 0.095 59 0.008 0.003 60 0.012 0.001
BI@%Q%QE[B%E%)%@ 62 0.27 0.02 63 no data 0.6 64 0.17
0. 017
The activity of representative compounds of the present invention is presented in the

chart below. All activities are in uM and data is accepted as valid if the 95%
confidence intervals calculated by Graphpad prism are within 2 fold of the ICso.

Example # ¢ Mltg.sc(?l(lpﬁnL)ISA cMet %’g?(ﬂﬁ?phos
1 0.014 0.003
2 no data no data
3 1.03 0.016
4 0.313 0.07
5 1.93 0.015
6 0.112 0.008
’ 2.15 0.111
8 no data 0.243
° 0.048 0.0016
10 no data 0.217
1 0.086 0.006
12 no data 0.056
13 0.215 0.015
14 no data >10
15 0.088 0.002
16 0.2048 0.009
17 0.01 0.004
18 0.086 0.01
19 no data 0.172
20 0.007 0.001
21 no data 0.023
22 0.009 0.015
23 0.113 0.041
24 no data 1.78
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65 0.002 0.0003 66 0.005 0.0009 67 no data 0.9 68
0.03 0.002 69 >1 0.017 70 0.14 0.025 71 0.099 0.02
wo200/0882 0. 0003 73 0.0005 0.0001 74 0.0006P0TAROMG/048241

75 0.06 0.0008 76 0.18 0.004 77 0.002 0.0015 78 no
data 0.32 79 3.3 0.03 80 no data no data 81 no data

no data 82 no data 0.017 83 no data 0.014 84 0.0009

no data 174 WD 2007/ 075567 PCT/ US2006/ 048241 Exanpl e

# c-Met Cell ELISA cMet Del fia autophos IC-50 (LiM

e 0 (MM ar A 920 N NED O0c N N24 N0 NN29 Q7
EsmBled 88 0. 08 AbiAn 10 0. 28 0 00k ALGPES o 003

25 0.483 0.041
26 no data 0.413
27 no data 8.21
28 no data 1.9
29 no data 0.086
30 no data 0.57
31 24 0.077
32 no data 0.305
33 9.9 0.096
34 no data | 1.19
35 Q.075 0.009
36 no data 2.7
37 0.346 0.016
38 0.002 0.00045
39 0.001 | 0.002
40 no data 1.08
| no data 0.056
42 0.406 . 0.013
43 0.14 | 0.011
44 0.143 0.002
45 no data A 0.07.
46 no data 0.227
47 0.001 0.0004
48 0.014 0.002
49 0.343 0.0021
50 0.012 0.002
51 0.008 0.0002
52 0.04 0.003
53 0.035 0.004
54 0.006 N/A
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91 no data 1.05 92 0.01 0.004 93 0.13 0.004 94 0.64
0.03 95 0.009 0.001 96 0.16 0.012 97 0.003 0.003

wO&0@/08670. 002 99 0.034 0.002 100 0.140 0. O@BT/UKOEMG/048241

0.034 0.002 101 0.120 0.001 102 0.079 0.003 103
0.210 0.004 104 0.037 0.002 Exanple # Hep-& 1C50
(uM 60 0.287 61 0.106 86 0.715 99 1.102 97 1.165
175 WD 2007/ 075567 PCT/ US2006/ 048241 98 0. 064 104
0.543 METHODS (): TREATI\/EI\IT [ PREVENTION 5 In another

Aacnnnt
A

+ i
L

y or

nase

y, and

eet—o "'emet' SPELSR COPEMEH Deffla AutGpHodvVENt i ON
Emplgé used t Eﬂ!@. tyro<| ne kiosagumcti vit
XDT essTpn, | nc (gé@ activity, K’/éfd
a vityl or expr Lon, ,|nclud|no c-
maghul at e| expr essi@gpaof c- Met |in a ced.dooer
57 no data 0.0003
58 0.314 0.095
59 0.008 0.003
60 0.012 0.001
61 0.002 0.001
62 0.27 0.02
63 no data 0.6
64 0.17 0.017
65 0.002 0.0003
66 0.005 0.0009
67 no data 0.9
68 0.03 0.002
69 >1 0.017
70 0.14 0.025
71 0.099 0.02
72 0.0002 0.0003
73 0.0005 0.0001
74 0.0006 0.0001
75 0.06 0.0008
76 0.18 0.004
77 0.002 0.0015
78 no data 0.32
79 33 0.03
80 no data no data
81 no data no data
82 no data 0.017
83 no data 0.014
84 0.0009 no data

174



a subj ect,

ki nase activity or expression in a 10 subject.
wonb7izsscon of c-Met activity is believed to i rdrnsedopss241

nodul at e
aspect,
r educi ng

and nodul ate expression of c-Met

t he present

c- Met expression.

or

15 in a cell

or to treat disorders related to c- Mt

In one enbodiment to this
i nvention provides a nethod for
inhibiting the kinase activity of c-Mt,

conprising the step of contacting the cell with a

ound

TO
Examiledes

of
a

net h 5 I@l}ji‘,ll')'rseduci g or fi,ai%j}?q;, t) gosth

S0

(D

oL A

act1 vity qf _C- VBT, an
a_subj ect”™Conprisin

dTIodut at e express
the st &§9°3of

on of

adgd ni st

ering a cepppund of H

ormul a 4 o4 t he su

b ol )
Mre—pres

i N biti

o —Hrert-on fllrf

g cell pe-804 feration

T

r nrovides
p+o\H-ges

in a c@bdoseconpris

bj ect .
of
i ng the

st 20

Eormul a

pf cont act,ijng the cel
The ki hgge activit

Wt ﬁp@%npumld

V_or ex si on of

f
c- Met

i @ cel

~or a subjegct can bs

procetdut

Ki

ffase a

(|
Co  VWCT1

, .
frovwr—A--tHheta

ssay descPiSBed herein.

det e mhpgsl by
rt

such as the ¢
L >orot—a—t+

I nhi BiBP8on of c

- Met
- Met

Ki

determn

dyase a

n.,cells can
PRI of o

e

Ctivity o
gthe 25

et Dhosﬂh‘%?r vl ati on

alrso be asured—t

are2EL| SA

ar m " act !

or_by W&

hePei n,

. 1 H 58
termBrotting—He—t

refers to%dA ani mal

Ll

hi a
CrIrT DU M& {

pr ef er a@P94a namy

CTTT

prgaf erabl y a humapg,who has |
"_pea.(_;;gp%(f ochservation ar_exf
"@dnt acti ng" as uws@® herein,

€en the, object of
erij rrentﬂﬁso The t

refers b.001 he addi

+ 1l

compound

t Y8 cel 1|

toTetHs—such—that

176 WO 2467/ 075567

AA YN-O-1 V& aVal
CTOXCTT

PCT/ US2008 048241

rnvanti
rrrverTrocT

otgher enpodi nent g,

this asp

Il

ect, Fﬁgo&{ esent

nmeBhods

n pl_r_g\/i des both perl
for treatdoog a subj e

h
L

ylactic—_and therg
t at riebodf (or

Syscepti
d% order

b e o) devetoprng——=
or _a di &B3ber rel at ¢

il
7

11 L £ ~ +
cer—pror+rreratt

d to c-%92 Such

digpor der

Naot o
C

PN
C

S incl udg Qgpre-exi st

By essi-on /91r over—exp

i ng _contgb&g ons re
ressli on

) and/or _c-

v CN

mePat i on.

HI I I AN
In one0&Banpl e, th

a)
C

I nvento.ao2 provi dqg

hods
prolifer

»]

:i

for prev n1ﬁngind
ative di $ofler or a

ubject—a —cet

i sorder®9¥ ated to

CcoEpri Si

ng adm nigglygring to

he 0.003

103

0.210

0.004

104

0.037

0.002

usi ng

assay foommt such ag the ongopoglescri bgd here

sed
|, npst
erm
tion of
up by
In

peutic

Ve

ated to

Met
!’.

c- Met,

Example #

HepG2 IC50 (uM)

60 0.287

61 0.106

86 0.715

99 1.102

97 1.165

175



10

15

20

25

30

10 subject a prophylactically effective anmount of a
phar maceuti cal conposition conprising the conpound of
woéanomi7sser and a pharmaceuti cal |y accept abl e caCriuseoo6/048241
Adm ni stration of said prophylactic agent can occur
prior to the mani festation of synptons characteristic
of the cell proliferative disorder or disorder rel ated
to c-Met, such that a disease or disorder is
prevented or, alternatively, delayed in its 15
progr egsion__1m a101ner—exaﬁF+e~—%he—rﬁvent|on
pertains to%%rethods of tre®PPhg in a spbject a cel
proliferatijg disorder or g.gdisorder related to c-Met
conpr i sing arimm(fgj_r:ing to_the QImipt a
therapeutically effective anmobunt of a pharnmaceutica
conposition 20 conprising the conpound of Fornula I
and a pharmaceutically acceptable carrier.

MESEHODS GRY i i\ G agent can occur
concurr ent W?Wﬁyﬁnﬁéﬁi{’mlﬁon of synptons

characteristic of the di sorder, such that said

serves as a therapy to conpensate .

o RIS ek Br uBORPba RFL EFTuBin e ol SR Goed 16 imhibi

tyros;heakmdset zu:tlthet expbsdion, anmtldhag ceMeNRiivity! RRuENRBLd Riivity
in a subj ect a .cell

er of. o
or g 1&85 B oyt gy aa e Prperobar ¢ et ippreell or
a SISbJectt ohattreandisbidieisaBlatdd folteMet Rinake ftiviryMelex Pé@§18§ %99
may act to aneliorate the cel

c-.\Net
S“bgb‘?c& F’f"é‘?‘&?? \92 3‘(‘%‘&0 ity & belieyed k- indirestly modulateqc- Mqvet
exprédsfoni Si ng adm ni stering to the 30 subject a
t herapeutically effective anmobunt of a pharmaceuti cal
conmposition conprising the conpound of Formula | and

In éheMMBIMRGEMIt iRk hypeRE il s’
2007/ 075567 PCTI ﬁzodgﬁ%%%gﬁ ifrétintiof E’F‘?ﬁ”&gs a ithod for

redugipg GRihikiting e Kinasefagtivity of eddernend meflelas qunr@;lsion of c-Met
reYeen| ar ceut |

e e T

Thegpresand érvention alisp grasadest mbkhod foe&datlngenr inhibiting the kmase

tVﬁ oF tor her .clinician

wcilft BF LAk, AL AR Bh s S oBlar e M Lonpli 2o ing e sep
of qqlgpmstq:rmg efcompotind afi Fal‘mmlatl tothe abjdcr.eThe prReitdn®ntion
furtﬂg'g[lgljg@%gys ?hoda gfemf‘ubgtslna}’t ce‘ﬂ proM’ Sratgor}lembal (%lloc%n%?rllsu% the step

of contacting the cell with a compound of Formula L.

The kinase activity or expression of c-Met in a cell or a subject can be determined by
procedures well known in the art, such as the c-Met kinase assay described herein.
Inhibition of c-Met kinase activity in cells can also be measured by determing the
level of c-Met phosphorylation using an ELISA assay format such as the one

described here or by Western Blotting.

The term “subject” as used herein, refers to an animal, preferably a mammal, most

preferably a human, who has been the object of treatment, observation or experiment.

The term “contacting” as used herein, refers to the addition of compound to cells such

that compound is taken up by the cell.
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response in a subject that is being sought by a

researcher, veterinarian, medical doctor or other
wol2oemiosamn, whi ch includes alleviation of the pywpSEIvs/048241

of the disease or 10 disorder being treated. Methods

are known in the art for determ ning therapeutically

and prophylactically effective doses for the instant

pharmaceuti cal conposition. 15 As used herein, the

term "conposition” is intended to enconpass a product

conprising the specified ingredients in the specified

anounts, as well as any product which results,

In mih:mrmbgdimemisnd thieedpleyt, tier frasenoinvienddn prR&idds bofteprophylactic
ied | n_ the specified anoun 8

e BE o FomRER o Eat 2 s gF RSk ok (G it apble b developing

a céll profiferativtediSorder &t £4isbde£rdéd td E8ER! Such WisBRdePEinclude
kinase " shall include di seases associated with or

Prej NS LORAIGORS Fpated (¢-Matieypresypn €araaysr expressaon) and/or c-Met
mu@¥iehactivity of c-Met, and conditions that acconpany
wWth these diseases. The term "overactivity of c-Met
" refers to either 1) c-Met expression in cells which

In d?ﬂre'iﬁH ?% g%rﬁg}ﬁﬁéﬁ?ﬁep iBlods %gr Crc\%enttmgﬁllt'n 3 esu%y Eg? cell

do not SR
Pmll@e)ratll\mdlwgedorca d«mrdaxqetaeastomMeeadnmxsﬁng adﬂ‘ih’m&tﬁ% to the

tlons | eadi
sub%%ns PPJ tyllafc/:gf:%f telcf\f/lfc i oﬁ &unt a'\}él{arm%:( ch)r%qosmon
conipfissug the compehad eflFéromda Vahd alphé:hﬁtd:&udd:aﬂ@r aie&;&able carrier.

r stimulation of _.c-Met due. t
AR AR hTroShiieiE P PRsEour i B cheomanitepiation of
symptdras phalactelmsm‘mf&hé cé1PpidllifdrAGve digsRda8PHOdiESdLY rehétgéi‘ to c-Met,
due to 30 abnor mal

ctivit
suelt I Ao Gpscionfivordis mbtsenion AremapeD, dgpedip s
prog@sié) 75567 PCT/ US2006/ 048241 It is known t hat
overactivity of c-Met has been inplicated in the
pat hogenesis of a nunber of diseases, such as cel

In aRbMkt ERIASIE e %v%ﬁﬁgr? f)ért.ﬂﬂ@% blg ofjﬂrec‘zﬂf %%B 2 &%ng:t a cell

cancers. 5 The term "cel proliferative sor
prolifgrative disordasosatdigprdes|r Plaﬁﬂddb |0FM|cac¢mpr1$1ﬁg odmirvstering teethe

subfBES orbu el ertelife SbbhCS dAhaOLBAN AMARTHL | "0

har m ecr eas e
compyisiagthe egrpp@-enct ofdarpiula I:aid apbarmecgaitatiymecdpedble carrier.

r can ogceur in different types
Adn%?’%gﬂr? Flrsrg%g k{gﬁ ﬂ%%%ﬂg ag%%t ' 5re ? ol Cf’g?'%\[fff'{}}é' Fﬁ gl?ed ers
marnjifigstatide ofisyopptoamstcharadiesistic of the(disordare shdhahat said therapeutic
agcnt@@%L ds 5 ltl'?erg[!v);t%r %(rel{pensa% ?orsihe cel?prolluget:)ratlve disorder or disorders

related to c-Met.

In another example, the invention pertains to methods of modulating in a subject a
cell proliferative disorder or a disorder related to c-Met, such that modulation of the
level of c-Met expresson or of c-Met activity may act to ameliorate the cell
proliferative disorder or a disorder related to c-Met, comprising administering to the
subject a therapeutically effective amount of a pharmaceutical composition

comprising the compound of Formula I and a pharmaceutically acceptable carrier.
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10 resulting from abnormal or uncontrolled cellular

grow h) and other cell proliferative disorders.
werarpl7es7of cell proliferative disorders rel apew/useo06/048241

c-Met, include tunors and cancers - for instance,

heredi tary and sporadi c human papillary renal

carci nomas, breast 15 cancer, col orectal cancer,

gastric carcinoma, gliom, ovarian cancer,

hepat ocel | ul ar carci noma, head and neck squanous cell

i n , basal cel |
THERES aSBvlpcrRall SRl BRI e S AT RO sty a

compovnchet plwmacemicarugasm thamnhtbnl@b@ d8§h @M@ subject the onset of a
€Qsar.conm creatic cancer, prostate cancer,
d‘sg’%n% & §F‘"gs‘8?%*§??é( a IERRATeR el maRaRemedisn dostarior ogher

chhmng cancer (NSCLC) and small cell lung 20 cancer,
transitional cell carcinoma of urinary bl adder,
testicul ar carcinoma, basal cell carcinoms, Iiver

The aéréil NtBEMpeuticABY UeEOe &x%ﬂﬁ?%@&ed't%ﬁg?ﬁ% amount of
myel omas-- for 1nstance, acute |ynphocCytic en a

aCt(‘f&L‘LO)mP%‘&G ©0E PhyFanaspetiqab agentihat CANLS t;he ém‘lbgcal or medlcmal

resPBﬁH?éMﬁ |a%ﬁ¥feb§thla@il§iﬁgm o(légj qum %@% eh'l an;?hocz%(lt }n%dlcal doctor

eukem a (CLL), chro
or eql?PbﬂleClﬁ@LWhléb hlﬁqllldﬁsladiaklanmaof (Ble)lmpmmi ef th® disease or
di gnﬂ.ggg ted | eukemi a (AUL), anapl astic |arge-cell
s I ynmph oln’g%?tdée& prol ynphocytic | eukem a (PM),
juvenile nyel ormnocyti c | eukemia (JMWL), adult T-cell
Mefide: rili I as a (AMLIJTMDS),
m xed { néé&é\%& th gt euktg) ("F?%L‘bg tgﬁ’)y?‘gg kﬁlaﬁgPF‘?;PhylacmauY
effenyivd dosasof Msstwmﬂmwmtlcaeba{pomodl sorders (MPD),
mul tiple nyeloma, (MW, nyel oid sarcoma, non-Hodgkin's
| ynphonma and 30 Hodgkin's di sease (al so called

" As hkﬁduheransthleyéﬂnh@@)gosn el iflindRIea $o éﬁéﬁﬁ;&a@& S uch. d

e.formati Oﬂﬁ‘?f new vascul ature, such as rheunat oi

corgsprﬁwg ¥especiiied imgredigaitihe spemifiedrponms oxo8@Y as any product
which Tédutig (1 R/cll) &2 dddirecti b %c»rﬁ%b}nbmﬂio'n OF fifel I?p?lﬁk:c? ?l{égéllgrﬁts in

i ch overactivity of c-Met has been i

thetsP%imﬁ 2Py Yenesi s i ncl ude cancers in which c- Met
activity contributes to the ' invasive/netastatic
phenotyp i ncl udi ng cancers in which c-Met is not

As gipdrhiergin.abs darmsidiserdess ralated tol o-diatt]. orSdisorderd eldtbto c-Met
rec%?rgg thﬁé%et”hs'hﬁu t Jyenti.on enconpasses
conbi natron therapy for ql?égg‘% fCarted SHMLT MHicpe c-Met

actiyitdpr efargpledhe operabtivisr eftd-Vet dindaodditions tat dec@aighal with
these diseases. The term "overactivity of c-Met " refers to either 1) c-Met expression

in cells which normally do not express c-Met; 2) c-Met activty by cells which
normally do not possess active c-Met; 3) increased c-Met expression leading to
unwanted cell proliferation; or 4) mutations leading to constitutive activation of

¢-Met. Examples of “disorders related to c-Met” include disorders resulting from

over stimulation of c-Met due to abnormally high amount of c-Met or mutations in
c-Met, or disorders resulting from abnormally high amount of c-Met activity due to

abnormally high amount of c-Met or mutations in c-Met.

178



10

15

20

25

30

related to c-Met in a subject. The conbi nation therapy

conprises admnistering to the subject a
woheo7apssti cal | y or prophylactically effectivepramisnios/048241

of a conpound of 10 Fornula |, and one or nore other

anti-cell proliferation therapy including

chenot herapy, radi ation therapy, gene therapy and

i mrunot herapy. In an enbodi nent of the present

i nvention, the conmpound of the present invention may

. inatjon wth chemtherapy. As
e R B o TR PR LR b RSB e o
nuinbeodidisegses, sindnastdet ipagiefdtdticve AgRRdors Aue%ﬁfaht‘i‘é disOfders and
caqgenotherapeutlc agents may be used in the conbined
¥¥€at rent net hods di scl osed her ei n. Chenot her apeuti c
agents contenpl ated as exenplary, include, but are not
|Iﬁlt§d t o: fplatlnumco ounds (e.g.,cisplatin,
ﬁ%ﬁﬂ%ﬁ%ﬁ_g fqras@awarﬁmﬁmﬁ(reti@ of one or

md?@ﬁﬂsétadf%%lls 9 ARl Pl ar t)Pg%im ﬂetsnﬁq‘nﬁ Pgllgtgﬂ ?1“@ Cfiscomfort or

(iringtecan, 20 topotecan), vinca al
deqpeased {ifs ¢xpeCtapeISP dke mnlsicellulapprdabisn) Cedtlrpmhfemamre disorders

camék@u?ﬂﬁdlﬁ@rﬁ?gg{?\égg %ﬁ%aﬁs anl hun?z%ngb ﬁ% prola Fegqt*(vyl d‘ﬂqrﬂﬁrs

| eucovorin capeci
lncé&g’émegpl@@wghsordylsl(a&pmmlﬂieemn,l aj‘meoﬁhsm &isbﬂi%r” refers to a tumor

resbl? gg '*:l'{?!nlru1 F% otnEJIa.FBre\P ohtr.oﬁgci gegglg$‘ (%cl?\lzvaé %])r(xlﬂ gil}ea gj:ll proliferative

m@mbﬁatase inhibitors (e.g., anastrozole, letrozole,
exenest ane); anti-estrogen conpounds (e.g., 25
tanoxi fen, fulvestrant), antifolates (e.g.,

Expnpglaeof @qudoﬂfﬁﬂduelﬂﬂordéﬁé REERH Y a1kl Sheld@a b r SndPeancers
bi ol o - gentuzanab cet uxi ma

B Oafz'?icl?a‘:ﬁa%erealhaéhaaﬁ SRR SIc 00 pAGHEEY a5l S marmes, beas

cane¢, Odslbﬂdcbl) carftet, dak@ic! Gidiadthl rg?i%)‘ﬂa‘ BeSridcdicer, ge%atocellular

|daruﬂﬁ? actlnonyC|n D, bleomyéin, daunoru
cargipame-fisad pRd nRtk wnpmans el carsimomas nipstiowlarcarioromybiisal, cell

carélACKREIWek Bircirditd, TRELRA! fnbfind gll?ggur 9’%@%5?# exhgesmﬁanoma

am nopt eri n, cyt 0Ssi ne ar a
multiplg My HOBiRNeRteRFAEGEL aKiasealic caporTbpwIstet edrichr, synovial

sardohe; fHyrbiBRardhRRL aal s%ladl # ?ﬂ?}ex%?%re ﬁgsgggﬁtag 01%1‘:’18 cell lung

(e.qg., canptotheC|n) rat
cangery fransitipnal ¢alt eartinoMaaf drinaty bladderaestibular casdihdrnh (basal cell

carc@fifl ']R&f"pé} bl i3 %

accurane) ; Elnﬁgqs? e %ggjd%}\% %8%#"6?% Nﬁﬁ%ﬁ‘g L?ggd@%‘?l@ﬁ‘g%zl for
instange; muﬁolyglp(h@cgt,lq le\hkanup@dl.[cj)ohcutd: mjeloid beukenes AR, acute

Itrans se .inhibitor

pI'OItgl?élb %{Unl?%%erﬁxﬁl(g?’iﬁ chrone ﬁl‘éog i Ilﬁ.ﬂkﬁpp%géLﬁ) Bicnic
mydleidilgikeoris (@Ml.t)hﬂuuinbqmuﬂbphllx@[@kemmnﬁtabmy (e.g.,
und%rérﬁéx?e@ leakemi QQﬂL), zmaplastlc large-cell lymphoma (ALCL),
prolymphocytic lenkemia (PML), juvenile myelomonocytic leukemia (JMML), adult
T-cell ALL, AML with trilineage myelodysplasia (AML/TMDS), mixed lineage
leukemia (MLL), myelodysplastic syndromes (MDSs), myeloproliferative disorders

(MPD), multiple myeloma, (MM), myeloid sarcoma, non-Hodgkin's lymphoma and
Hodgkin's disease (also called Hodgkin's lymphoma) — and diseases associated with

the formation of new vasculature, such as rheumatoid, arthritis, and retinopathy.
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5 Further useful agents include verapaml, a cal cium
ant agoni st found to be useful in conbination wth
wanviesgslrast i ¢ agent. to establish chenpsensi PCYiUSY006/048241
tunor cells resistant to accepted chenot herapeutic
agents and to potentiate the efficacy of such
conpounds in drug-sensitive malignancies. See Sinpson
WG The cal ci um channel bl ocker verapani| and cancer
chenot herapy. Cell Calcium 1985 Dec; 6(6):449-67. 10
henmpt her ti.C ent s
O gD e Kitorkts BTRAR SRR IR o B o ippcatea

in thedr nmimgsmcmls ochideeapeees Bnwhich ceviet émlwdyrtoﬂftﬂidw to the
ound of

of, th resent i nvention, .the
iR R PrcnOBB) 7 e SROSEH i it M hot overexpressed
or otebvisatltesedwi t h radi ati on therapy. As used 15 herein,
“radi ation therapy" refers to a therapy conpri sing
exposi ng the subject in.need thereof to radiation.

In Bifixthdr keiba@bndri t& MRYRsPett, HHRGRPertlnl én%gm'pgssEF & c@fntbmaIQS

g propri ate schene of radi ation thera
theg ﬁoéFfe?‘éﬁ& Prdabibifingthe pneaiel 8ywel mwlfetaltuvn |dmlrder or a disorder

relhtB@ ERRINGS iMARNBTeB:. t"h?e doad; ﬁﬁti%&%@& %8}{1 1§e éxgm?sée%pqegnto the

or in conbinati'on wth her
subjes ariBerapertisallrenpr qr;’hytahacqﬁyﬁfmtwe Rmoent mfancorh[lswnd of

FoftRRAUSHE &He, drifor" %@%tx-cen tpﬁ&ttleratlon%ergg% §1ch] | St er ed

in conbl nation W th a gene era
Chm@@h@ﬂpneﬁépybnﬂeﬁ@nsgem:membgmaﬂmnhmmg&kmqg on

particul ar genes involved in tunor devel opnent.

Possi bl e gene therapy strategies include the

In gregribeditieonofithe ﬂdsem‘tmvehtﬁﬁ theroaipoud ob tHeQir¥set€ ention
with anti sense DNA

LI nsd ctlon or tran t|o
mag g? A g}snb%n d fe 4o e8mbiRtion ¥y %{f er@P)bvaﬁ upetheJel, and
chdrﬂmhafrapﬁte&‘atsmds a ,thdi?ﬁ#y asRhg 5&1&@&&%&%&5&0&%&? A va.gety of
ch%gﬁ@?rx ‘ﬁ decays, antlsense messenger
FaPg ‘P@E’F‘é‘ﬁ eddp “rhﬁn%twvé@eameﬁms disclosed
heré&ii- miehﬁﬁherﬁpﬂuﬁb d.gelﬁQ B@ﬁempﬁd@ed P13 %Wla@”ﬂ%ﬂid&eﬂﬁt%ré’ ['lot
re

| this venti on, e compound of the ent | nventlon
"“HE‘#/ atipp FP@peyRds (Pﬂ vé'éﬁlﬁtlheﬁ%fbwlwm,h)xahplatln), taxane

compBHaaoldIL! aRYitaxde], UsEdattil]; @l ototﬁémg gl.(nadg rmo er N
to a therapi targeting particular prote s
topetgeAsy; vinea alkalos(e- g\ﬁlvanfaﬁtlnb.odnldsstspe mnbrcﬂbine) smohumor

RioRide g I I 1 07/ Q75567
b E S s SR uorBAAGE 180 o gl R, Phe2ibine)
alkdpfing sgentsoeig-.ryslaphospherade, hanleuslmmerﬂomdm: nhiokegal;i ng

epipodophyllotoxins / podophyllotoxins (e.g. etoposide, teniposide); aromatase
inhibitors (e.g., anastrozole, letrozole, exemestane); anti-estrogen compounds (e.g.,
tamoxifen, fulvestrant), antifolates (e.g., premetrexed disodium); hypomethylating
agents (e.g., azacitidine); biologics (e.g., gemtuzamab, cetuximab, rituximab,
pertuzumab, trastuzumab, bevacizumab, erlotinib); antibiotics/anthracylines (e.g.
idarubicin, actinomycin D, bleomycin, daunorubicin, doxorubicin, mitomycin C,
dactinomycin, carminomycin, daunomycin); antimetabolites (e.g., clofarabine,
aminopterin, cytosine arabinoside, methotrexate); tubulin-binding agents (e.g.
combretastatin, colchicine, nocodazole); topoisomerase inhibitors (e.g.,
camptothecin); differentiating agents (e.g., retinoids, vitamin D and retinoic acid);

retinoic acid metabolism blocking agents (RAMBA) (e.g., accutane); Kinase
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cancers. Were a second pharmaceutical is used in
addition to a conpound of the present 5 invention,
woheotomssephar maceuti cal s may be admi nistered PCT/US2006/048241
simultaneously (e.g. in separate or unitary
conpositions) sequentially in either order,
at,approximately the sane tine, or on separate dosing
schedules. In the latter case, the two conpounds will
be adm nistered within a period and in an anount and
in ! . ’h . f’. is t s . t a
e e na Tord), MneliBme iy BRI el ugnoterase
inhjhitqrs (g a ipifamitat kidtond deaatyledeanpibabes; intdbires bo theamlquitin-

JoL f ]gggj istration..aRd the .respective dosage
pr arfagg{rlltﬁ%agn r@' "rPé)gte%%IFube coﬁldslg onent of the
conbi nation wll depend on the particular

enot her apeut i ent bejng adm nistered in
Fuégeﬁj u&ﬁ@? F%%Swnlcﬁ.ldggrgrapeﬂ“fpagﬁlglw a@qqg(.)rﬁﬁtefggml to be useful in
combinetion it dnfigedplastidtaBeh t@EFABlsAChehb&sithVi in tumor cells
ﬁartl cular tunor being treated and the partrcul ar
resisit i pqcrptet chematherapsutigaggnty angeo pothatistegbe efficacy o€ such
corftpouiad i an-skbikive mthiighSnald Ry 0565, 9f
cherrot ﬁer%ut s ggenl?s%vﬁsl S%éeggnel%g?g??{/ﬁg%r%n CLijpt phannel
bloger| verapapiband easer chemethtyapye fisl GSedciuinn 1885 Mecs(6):449-67.

Adbitiehay, 83t MGhE] ‘ e t] ar e .
A et M a0 o BABBUL AR L 65y BiBisporps being useru
In cofdypation: wislp thetdomepound of He mpsdntinveneomhod and order of
adm ni stration and the dosage anobunts and regi ne can
be readily determ ned by those skilled in the art
In apgthey embndisnnit ofite pretenoitsentich, the'comsmn@lofti®present
‘ol r jon,set. out .herein. .25 B y .of exanple only,
v RY b0 Baliortiet 17 E5rBhFarifn plth e i ISt efeoach
herein, ‘ttadiatien dferdpyt’aefeBtoMhBRHY SHHPBFS] bsih S RbiRt i
therg§fj%6 sgr f.acesar ea, for examg)re glg 1 ltr_lg%z(_gomrr%r?{m& Jé& in need
53t i arRHPTy Shgh thempy dt KROWR i thogpgielled br thalssu(THes
appraprizf @hemb OF radaiaPihetapy will b'ét&%la&g(m@!e%eﬁﬁ%/ e&ﬁgiy%ﬁ in
a

i of treatment. Cisplatin is not absorbed ora

chinal thepapigsay igreinghe gdiatinaytherapy i wefl ebaniewn in combination with

othdrithe@vseRespehies. subcut aneously, 30 intratunoral ly or
intraperitoneally. By way of exanple only, taxane
conmpounds are advantageously adm nistered in a dosage

In a@tn50erhBodtRRAIBE BE brSBMAkFedBlhCih of 4hod
_ surface area, for gxan‘pl"e erﬁ%’%’ o{cBgliha OF i présent
invention may be administered in combination with a gene therapy. As used herein,

“gene therapy” refers to a therapy targeting on particular genes involved in tumor
development. Possible gene therapy strategies include the restoration of defective
cancer-inhibitory genes, cell transduction or transfection with antisense DNA
corresponding to genes coding for growth factors and their receptors, RNA-based
strategies such as ribozymes, RNA decoys, antisense messenger RNAs and small

interfering RNA (siRNA) molecules and the so-called 'suicide genes'.

In other embodiments of this invention, the compound of the present invention may
be administered in combination with an immunotherapy. As used herein,
“immunotherapy” refers to a therapy targeting particular protein involved in tumor

development via antibodies specific to such protein. For example, monoclonal
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WD 2007/ 075567 PCT/ US2006/ 048241 75 to 250 ng/ n2,

particularly for paclitaxel in a dosage of about 175
woQo®a0s3eg/ n2  and for docetaxel in about 75 t®CtAB2006/048241

ng/ m2 per course of treatnment. By way of exanple only,

canpt ot heci n conpounds are advantageously adm ni stered

5 in a dosage of 0.1 to 400 ng per square neter

(mg/ m2) of body surface area, for exanple 1 to 300

nmg/ n2, particularly for irinotecan in a dosage of

4. 2,and an in about 1
an R bt Sosdill TR BB b o PR FRES ot B
campatsy, vinca al kal oi ds may be advantageously
adm nistered in a 10 dosage of 2 to 30 ng per square
meter (ng/nR) of body surface area, particularly for

Whire\b kecwiid (phaimaceutled ag 8sedfin aliditibn %o b @o&%o{md 8Bthe pfr
vincristine in a dosage of about 1

iR, (o BRaRmaRsilisabane bt adoirterad Skraul GO autyIES. pen
sepafiié Seusitary EB@PB&T&B&S) séqueRtali@ih Qihef ESFHQPl aﬁ\aBBh)\fumately the

ant.i -tunor nucl eosi de deri vat’ ves may

samgme: AbiEPpIate %ﬁwgw@eémlesj Inrthe lafiss agee:, th‘e tgm:ompounds
iiBORdTh !5! b
area. 1 5?6%33‘%%%% am?lg% ‘/’%& a*agﬁf USF ohlﬁl Sufficient to
cnyum: thEI) an @d@ewg@wwnﬁngma efﬁectt is aviginveds It will be appreciated
ha@! ra 200 to.50
e P L A b G B A, T Revee Qi oree
amawanmdagmmss for gdch comsp@reatof the aodmmen Gfill2RpadDett the
ng and ca ecj t.abi ne LS advant ageousl y
parﬁ%?nmtn(%s 3‘?0 e g‘l%uhc f&ER bei URIsEE G IhEHBRGhion With thee
Comomdwtmmserﬁynmxdomfthaxfdmé gf ﬁmhuust@ingw @E'pﬁﬁacular tumor
nma ageous adm nistered 1n a dosage
be‘%‘?qg%éd ‘¥ “%@“‘E h"gh'a%{?% FUEdr (ng/n2) of body
surface area for exanple 25 120 to 200 ny/ ne,
i cul arl C hospham de in a dosage of
As g’g‘ib? undgss é“g’ h?%/‘ﬁ«@f 1n?rdrskéhmothaﬁﬂume|appmpanatﬁo@ageof
cheﬁfotliﬂ@ﬁ}i&m@ agerit® will Be @6&911_\9&119%9% 8@1&:9@&1'88 tl%sf rTéready nd

% qrstlne In a dosage of about 150 to
emplgyed 19 ligfgah therapies Whersindhe Fhemeibeatapawirstage a@‘x@lmgf:msﬁ alone

or iRESMBRIALSE wath &ﬁ&%ﬂéﬁ{&heré%uﬁxs way of exanple only,
podophyl | ot oxi n derivativ may be advant ageously

adm nistered in a dosage of 30 to 300 ng per square

Ther%fn%urﬁ R arff 0118? ?Ju@ﬁ'g iorf At fd%rﬁag:ex an@ngséarm; regime

ne, partlcu or e oposi
cankp é%ﬁdllxsletqranq@tbm@mslaucu inche tenisingsiotieentivrab aigthdde and

in Vteqvgmewoﬁga@&{ﬁi%m& of treatnment. 35 By way of

exanpl e on racyc Mhe derivatives may be
advant ageousl y

By way of example only, platinum compounds are advantageously administered in a
dosage of 1 to 500 mg per square meter (mg/m?) of body surface area, for example 50
to 400 mg/m?, particularly for cisplatin in a dosage of about 75 mg/m2 and for
carboplatin in about 300mg/m? per course of treatment. Cisplatin is not absorbed
orally and must therefore be delivered via injection intravenously, subcutaneously,

intratumorally or intraperitoneally.

By way of example only, taxane compounds are advantageously administered in a
dosage of 50 to 400 mg per square meter (mg/m®) of body surface area, for example
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adm nistered in a dosage of 10 to 75 ng per square
meter (ng/nk) of body surface area, for exanple 15 to
wo6Qoom7sdsy particularly for doxorubicin in a desags2@b/048241
about 40 183 WO 2007/ 075567 PCT/ US2006/ 048241 to 75
ng/ m2, for daunorubicin in a dosage of about 25 to
45ng/ n2, and for idarubicin in a dosage of about 10
to 15 ng/ n2 per course of treatnment. By way of exanple
only, anti-estrogen' conpounds nay be advantageously 5
Istered in a dosage of about 1 to '100ng dai
7> d%?é Y - PR pdarhy foripachitareldg e wosagernf abhat EGhigi 250<mg/m
and &brrt@cématlﬁ dbodiaiBopXis0ahg/nf pRE ¥ANERELR S ént.
adm nistered orally in a dosage of 5 to 50 ng,
preferably 10 to 20 tw ce.a day, continuing the
Byt way el xapiple onlys *F%Ptg&lecmi qpepognds fre edeantageoval ynddmbinistered
in adbduge af)eutmmoefrfxgpér bq-ﬁﬁf‘%tfeﬁ{lﬁ /]lclﬁ?) 6?‘\5?&‘} QQ%H%}% for
[ pa i,n.a osa e 0 bou
exiflfle') @0 R Al el R iR Ao in & dorgar bom 1D B350
mgﬂ@w ped) for amtmnnn aboutal tohzmgpelpércoefseadfitreatment.
Anastrozol e is advantageously adninistered orally in a

dos bout 1 once. da Drol oxi fene is
B QT 7y AR i m b prani asotsaE agurmtered in
dosgge @f 2 t9 80 1 00gPenTuereameay (mEah ) i bedesirace area, particularly for
vinbhéand ﬂg@méé/ oﬁﬁg‘ﬂlfl‘ BSbh qF’Qﬁln%/m13lf!nyvlhéhﬁlngoﬁlaag&osag% §/>f about 1

26 once ne 1 s advant
t© fgﬁy '%‘. s'f‘ "8}05?61}’9‘3 i dgsa.;ﬁs 03 GE a&m 2PRTsoBie Of
treymgal;, By. may of exanple only, bIO|OgICS may be

advant ageousl y admi ni stered in a dosage of about 1 to
of body surface area, or

B%v% er sguare neter Q g

yagd % AN wmar pigepsigs drpvatives mayhesdyantageously
admmﬁqrg@ in mdosage ofid0ant A5RMOmg|per aﬂmmnﬁteﬁr(ﬂ@/mh of body surface
areSlFo RGO 79(f) 11500 n'ég/m}/ @Qﬂm%fag%f‘ FJLé i& 85 er eeg via

course Irea

in§nof? 4iniStasicn e ks s BOpLIOC D’ (oreferably
from¢Zetet Hemp/kelthayl (Geragitdbiner ie pdedreageoosly exaiiniser&Var ¥/ ddsage of

abokif80@ pzoo%ﬁgﬂmm d%?ec? Q%I&qu%%sgslg Q‘@nﬁﬁ&%m&m about

nv on ,can ni st ered
lOdg ?gm)gg/@ypeqca}ur rHsfameRtng avenousl y, orally,
subcut aneousl y | ntr aszcuI ar, intradermal, or
By RAy R eLLdp] yent.ion
) Y cag ggﬂ %{%Oéé%q& rR‘féy BQ%% F%@ousiy ra ministered in a
°Sftﬁﬁw° g“%R%frPﬂl“é%e getey 6&&4[*1 de b%&f §Pl'§%¢§taé?ﬁ5 for example
120; tp@}OQladgi/nﬁepaIBellaﬂf fmawldphbsmianﬁwilmﬁhosage%f Q@éhttlb@tto 500
kGl lbxﬁhfb%‘éﬁ?& r L
;nafﬁr\ﬁmustme mp a cT?l l" Hldggaéés#gﬁtg‘gt (gﬁbé JXF&% Wel for
osage of about 150 to 200 mg/m~, and for lomustlne 1n a dosage of

about 100 to 150 mg/m> per course of treatment.

By way of example only, podophyllotoxin derivatives may be advantageously
administered in a dosage of 30 to 300 g per square meter (mg/m?2) of body surface
area, for example 50 to 250 mg/m?, particularly for etoposide in a dosage of about 35
to 100 mg/m® and for teniposide in about 50 to 250 mg/m? per course of treatment.

By way of example only, anthracycline derivatives may be advantageously

administered in a dosage of 10 to 75 mg per square meter (mg/m®) of body surface
area, for example 15 to 60 mg/mz, particularly for doxorubicin in a dosage of about 40
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The conpounds of the present invention can further be

adm nistered to a subject in conbination wth a
woOangat’s3sg agent to achi eve high | ocal concent patriuspooefas241

the conpound at the target site. In addition, the

conmpounds of the present invention may 35 be

Fornmul ated for fast-release or slow:release with the

obj ective of maintaining the 184 WD 2007/ 075567

PCT/ US2006/ 048241 drugs or agents in contact with

rget,tjssues faor. a period ranging fromhours to
to 48 B e R Fin R D EloE56: P EPOBL 7 /A e me » and for idarubicin
in pldasagaof abowall0 toddpogint’ipen canspof seatghear.5 conpound of

Formula | in association wth a pharmaceutically
The pharmaceuti cal conposition

acceptabl e carrier, ;
By gy @‘fﬁﬁaﬁfrme pRlywathesitgar compongdsinay boadvanggeously
admirdétercdtih y dobayetof bHBOud Dtcﬁﬁmmi?dail}f déﬂ&?dﬁ\?lm?cﬂél gfuﬁ@nﬂu agent
.Tormsultapl e. 10l .
snd B AR Fuoitn s GVARUARR R il oy
dosagg of rde St aretprabbe byt w18 tritest daxs caplimyng the therapy for

sufficteint tief taachic COMDHaintAN S thdiaperde et ATREH FEnSTR
ction en

S AL L LR G S g
the\fherapy farrspiiigient tipeto achigye|apdimainiaiied therapeitic effect.
Anhsticeold i9adanttagdphalyaathikicsed dillf s 8 BbsH QT about 1mg once a

' ' orpul ations for. bofh clinica
A T3Pl Rody ARl e s A R P A o il
20-4R8mermace a s Relesifencda adesntagsousty admiinisterl orglly e dosage
of ataiut 60mgionee alday. IidiatRtme i MERAREEHEI F9@RiMstered orally in a
dod QBf&&ﬂg§5nI«§%85%ﬁts’ sweet eners, preservatives,
gges, and coati ngs. ¢o

nposi tions suitable for oral
admnistration include solid fornms, such as pills,

Bytvatyl (ﬁfﬁmm?zgﬁo?gfbg gﬁ%sbel(a ﬁﬁféﬁtsa' gﬂs‘ﬂ% ﬁé}g{dégafggqiiﬁﬁﬁosage
o it £18856 ol A5 2SS LU LSS o e

art fip different Far gxampletrasormmabyis agwantageonsly sdmémsiesidoins, dosage
of BRdS RighRe PaitieRrly PobMng/HS efdtcohRE PRLaMSRAl

adm nistration include sterile solutions, enulsions

and suspensions. 25 The pharnmaceutical conposition of
Dogages prag dsrmdminisiered. 6or exlagplé andeutieise ar nuine pepaeude afal

tre2L@BPQY SibidtOMay BF réPe@id 8} @810 bvéryGOTROMNGY F aiie
present invention. The conposition includes aslow

Thd ggn‘?ﬁo%%dg Ak {ﬂeeprre tnymv%r?tllcl:d}/ éanabep gc{rx{rrl?srtérgd %oazrt rSlllbe_]cr: t and a
systemically, for example, infravenously, orally, subcutaneously, intramuscular,
intradermal, or parenterally. The compounds of the present invention can also be
administered to a subject locally. Non-limiting examples of local delivery systems
include the use of intraluminal medical devices that include intravascular drug

delivery catheters, wires, pharmacological stents and endoluminal paving.

'The compounds of the present invention can further be administered to a subject in
combination with a targeting agent to achieve high local concentration of the
compound at the target site. In addition, the compounds of the present invention may

be Formulated for fast-release or slow-release with the objective of maintaining the
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conmpound of the present invention. 30 Slow rel ease

bi odegradabl e carriers are well known in the art.
wohes®7ssee materials that may form particl es Po®ius2006/048241

capture therein an active conmpound(s) and slowy

degr ade/ di ssol ve under a suitable environnent (e.g.,

aqueous, acidic, basic, etc) and thereby

degr ade/ di ssol ve in body fluids and rel ease the active

conmpound(s) therein. 185 WD 2007/ 075567

spl ' are . I

AR AP R! (] b DRI R B B it B hown
wepld-i n di ameter, preferably about 50-200 nmin

di aneter, and nost preferably about 100 nm in

dianmeter). 5 The present invention also provides
Therptelsentsnventioneysar movides p phariaeentidat abmpﬁﬂmﬁd)ﬁihﬂﬁﬁg af
coth“§ 'q*@ntig$%.The conmpound of Formula. ], as the .

TRV TGP ST assoqitiqnnyithapapsmagstiisally agceptable carrier.
The pRariReestidal 8bmpadifibiead ¢Mat Bidwheh SEUHY BN @NAH 1000 mg,

%g%;nggeutlcal canpoundi ng techni ques, which carrier
prefgrgbly abaui 1 O 9500 Apg.af pheyeompeimnds antb may die sgnesifuteddnto any
foriOduitaBlle B BRRFHSd HuadiffishBford Qleddn Ni Stration, e.g.,

oral or 10 parenteral such as intramuscular. In

pc eparing the conpositions in oral dosage form any

Th@ ! 1 . . " i enl | .
e, ek LIyl B 8 B, SR UGS
corgpeIns, thatidoyai preduse ap ilxerses allaxgic ot otheomsoward tealdian
Ler i tves J.nclude water., g ols, oils,
whEP Aot R Aokl 3 IR BE RO B D0 iy s
equalp mdudaddwithie the keenfiar amblphdrmacintipilBpadcaptiabRs such

I - owder 1 apsuyl e caplets,
Foriardl 1S ARPL G BROAE Pt norR FRIRRY Ml e v s
i nclude starches, sugars, diluents, granul ating
CaBdent s | ubri cants, .bi nders, disintegrating agents and
—‘ﬂg influde negssiany ead dpert ageadical SXCIRIRRTH; 18eugingghut not
limitedteg bindRRy] seRRAMING 2gERB166:88Hn1, FRvORALs, swEbani-ageous
oral.dosage unit form in which case solid o
PresevAthis s ad coatpgse fompasitionssuiiakle forersl adraimistiation
incld@s ké1esiforhRPhiRhss PRYs, RBIGH IaplefOaiR 10 Qeﬁ%ﬂtiﬁélhﬁin%qm&iate
b§$20 st andard techn%%ggs. or parenterals, the
release, timed rglepse apd wistajnedaplspsesEorsiudatians), \gmaraes, andipogters, and

liqud Rstnsl Ahedis6Mtdns fs9hu %félﬂ&?#s?emﬁﬁfm@“&{%ios%%ﬁ HHSHL. Frms
f h, nay Be

ai ding solubility or r preservation,
usefuh £pr pasentenah pdmingtation ingledssstonle sohyionb,sanidsiops epdr ed,
mmﬁéh%ﬂkph case appropriate liquid carriers, suspending
agents and the like may be enployed. In preparation
for slow rel ease, a slowrelease carrier, typically a

The%amgééuﬁc&acroﬁp%rsitioﬂr})q the present invention also includes a

pharmaceutical composition for slow release of a compound of the present invention.

The composition includes a slow release carrier (typically, a polymeric carrier) and a

compound of the present invention.

Slow release biodegradable carriers are well known in the art. These are materials
that may form particles that capture therein an active compound(s) and slowly
degrade/dissolve under a suitable environment (e.g., aqueous, acidic, basic, etc) and

thereby degrade/dissolve in body fluids and release the active compound(s) therein.
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25 conpound of the present invention are first

di ssol ved or dispersed in an organic solvent. The
wohv@iasst7or gani ¢ solution is then added i nto ®0T/US2006/048241

aqueous solution to obtain an oil-in-water-type

emul sion. Preferably, the aqueous sol ution includes

surface-active agent(s). Subsequently, the organic

solvent is evaporated fromthe oil-in-water-type

enmul sion to obtain a coll oidal suspension of particles

se c rrier

T R o/l athy b TP B 5 < e BRhotldanopam o
diagaptgropiiefarably abentc)(-20Main in ctumheén and afost peégablyibbut 100 nm

abl et, capsule, powder, injection,
‘“?”%E% onful, and the like, an anobunt of the active 186

MD 2007/075567 PCT/ US2006/ 048241 i ngredi ent necessary
del.i.ver a?f ective dose as descri bed above. The

Th% REEF Rl BYAROR, OHRYEES MsHedp & piepasithe Phymasewticaper
comtﬁd)sﬁtlm&ﬁgﬁls WiNdntiof. The cbMBb&ld of EGRRHA f’asgﬂf\["’gﬁfve 1P§red1ent

Elon supposi tory, teaspoonful and th
is '35'6’3&3 5Oacb'_“|_‘xﬁﬂ withpa Ql@egrq@qgg:a arg@'d;}pcwghwto grEmverd@agnal
phd?frﬁf:ﬁftﬁm Nomﬁ&]ﬁndfr@']tg&)ﬂlﬁ uds! chﬁQ%erQn%st g a%v@? Q'cumety of

ng/ kg of  body wei gh per nost “prefrera
fOFF\S&ﬁP eitsg omthg=forrg of praperativd desjtddyfonadminiytrateing btg sl or

pargﬁ%ral Illi@r asQHEB%HEL%?arggX ppa?)ﬁﬂgghﬂz cSt G ro%qb%\}lg P;zﬁ %ﬁg’.laggeform

to 5 times per 0Sage%
anw%frth@ dsuid pbmmaq:gumpp@ me[d[’@nay be aimpboyed! Thiustfoeliquid oral
Preg%gh §uchg%§8§ %}/ | % é;g;gensro%s Cs pqulzlstﬁllél 59 enJ&rr]lg esitugtg ecgrriers

andomidityveaahmlmeswmar lgbycocbsr oflestleqhots, Bidivorid®agiagd, poesePMALRSs,
SItIOﬂ are in unit

f
col%&g’%@%g ﬁ% ﬁ%% btlgg S?lb ﬁ“?rg{ gr%p appgs S p‘aéufOé gxample powders,
cappaies] eagletsg ganaﬂsa&d tsltlefsl duftaPRIcAREE ahd 8@dillVEORSILE starches,
nS|ons aerosol or liquid sprays, drops,

S”g%‘ﬁpg Ls, gw[%e Hogj a@&?‘ér luREGnts binders disieiseragpg agents and the

likeOrBdcailse dFan€inbAedh adiniib@itfhdtabled!bhd Sl
adm ni stratjon, or for 1adm nistrati on&qk es {Panee‘ﬁ[ﬁle most

2dVgpUapgRs PFFL ORI Uiy F9BFn R PG pase selidhspasation uajerbare
obvﬂflﬁgﬁ‘é}hﬁﬁﬁéd‘ B deSikdn, tabdth ?rp{y%e sgé ?ﬁd\’ﬁ-ee}ﬁté/n ed by,
exanpl e, NS0

once- nont adm ni stratl on,
stangdard te%‘?‘“ﬁ‘l‘f’é Zor paenteseipdbe Gm“r@uwhll asuatltye:odmasncsmrﬂe water,

thon§gﬂ Jtheﬂ'fﬁgregfen?sd o S ndpte, %xﬁﬁﬂr&& e sudfROL élg § gflub titlyoorll' for

for intramuscular i'njectio prepari'h
Pfesé’é‘fﬁﬁ‘@@i MRy he ingleded? dnwstab&tﬂuepmsnmb enqyr alse bp prepadd] iewhich

cosd SFRSFRElghs AE Ul MMNTIGE L FEL o St
Pfem attogtfor flavt retease, sustow Stdﬁass@ah‘ldr,cﬂyplchﬂya polymeric carrier, and a
compound of the present invention are first dissolved or dispersed in an organic
solvent. The obtained organic solution is then added into an aqueous solution to
obtain an oil-in-water-type emulsion. Preferably, the aqueous solution includes
surface-active agent(s). Subsequentiy, the organic solvent is evaporated from the
oil-in-water-type emulsion to obtain a colloidal suspension of particles containing the

slow release carrier and the compound of the present invention.

The pharmaceutical compositions herein will contain, per dosage unit, e.g., tablet,

capsule, powder, injection, teaspoonful and the like, an amount of the active
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stearic acid, magnesi um stearate, dical cium phosphate
or guns, and other pharmaceutical diluents, e.g.
woavevo7s360 . Form a sol i d preFornul ati on conposPCTaI$2006/048241

cont ai ni ng a honogeneous m xture of a conpound of the
present invention, or a 25 pharmaceutically acceptable
salt thereof. Wien referring to these preFornul ation
conposi tions as honbgeneous, it is meant that the

active ingredient is dispersed evenly throughout t he

~active o u
e s PO Tl ab P CAEPARY b BBy BBl P

ph@mac(abicgt mmmnsm(msa)nd%mtm&ubmam péd uisddsage umt e.g., tablet,

For aILo OSI onis t d into
cap§iiE SN i o f SBBSHitor easpodel Sl adb it By bovt 0.01 me
to Z!Iﬁ)rrhgﬁkgldf @oﬁy oight peit daya (Rreferdtd() tHY raﬁfgetlbﬁoﬁﬁiﬂo\ﬁeo 03 to
resent invention, The tablets or

di th
byt 1p "@?k odsoerieiets dev TR PEStarbly. e EowS0.05 t about
10 figher o o n t ol ag:l@gﬁgyt Th@&&ﬁb&?ﬁd@ n‘ii@sl?egfdrrlﬁﬁéﬁred ona regimen

0
faffor ntage of prolonged action.

of bioahiimes PF‘h‘EaYt éfmeé{%ég%phwe\@&rrn@bh@m@ @npendmerupon the
reqHRSASS FMkk ﬁd’heﬁ%7 thAQe 0% o‘ﬂl?é&)%dﬁ | Dot gé) &g‘/‘t{gﬁ ggé él}em

outer dosage onent , atter
corggougd b@mgeqm_ipiey &Fhe e df sitherdaily Hdenibistratompopestipsriodic

dosfi@ bé% fRALgd by an enteric layer which serves to
resis ﬁﬁégratlon in the stomach and permts the

I nner conponent to pass intact into the duodenun1or

e ease, var of . mat er.i al an

Pre%g%tgﬂlger%%lgﬁ %Hen L. Ui 8?a§e(§?"%so f‘ﬁéﬁ’l%tﬁ’clﬂ S, capsmes

powrkers igraiudesi stehlecbar@ta-ahwﬂm@csnsafr quieyiﬂiahs GnéeiedSaeYdsblor
shel | al cohol . and

. terials a

oo it SRS Tk Pt eviion e PeProR e o ore

parﬂ:rmmab umehmﬁau:snbmugaallor MYl R@ndi A QARSH, ¥k 8k ddRinistration by
h§q$ strﬁﬁlon oral ly or by injection include, aqueous

inhgRHOR PORIIIRYPR- A grRpisclyy Com%lypa RAY begpresrmedin a form

suitable fs:umerweemys@r SHee-thbRUB! ALniBUABL DT @k&;ﬂplﬁdéxpimﬁ?luble

oi.l s such as cottonseed oil, sesane oil, coconut
salt Of the-active cempound syglt ps the deganeptessalinmay baiatapted to provide a

depBBepRAaGHIH f&%ué&ﬁﬁ’dcﬁla?%ﬁc?}ﬂnt f#?Jrg;S JaSig s81id Qo thpositions such

suspendi ng agents for agueous ensions,
as t%‘wwé% PENGIRA a55ve prsgre@ewgs §uz§¢fi B(sthtarrd'@aomcalmctrae g

conderfional tﬁbletlg§ mgrr@d'icn@ ngéhp USSR Cs%lfkcysl orPLtol, talc,

met hyl cel | ul ose, pol yV|ny yrro |done or
steat @cid; gizgAesiWR fiearate, simlcabnyptfobahane edglsms,rmmdcbthq or

phaﬁha%@ﬁﬁ@dl Qﬂuéﬂ§rg$ Wi, t(fllr 4 Q54 gﬂglt:(% lgth]r} (r:]oergql)gsxt?gnd

natura guns, exa ra a acacl a,
contagisyipg, i hggiogenegye minwre h@d tcpmgourﬁmf tpap&:ﬂelﬁrla{/ennon ora

phaft¥e i & Fy b Giab1S SAE tHefecdtU SPENSH! End Slthese preFormulation

compositions as homogeneous, it is meant that the active ingredient is dispersed
evenly throughout the composition so that the composition may be readily subdivided
into equally effective dosage forms such as tablets, pills and capsules. This solid
preFormulation composition is then subdivided into unit dosage forms of the type
described above containing from 0.1 to about 500 mg of the active ingredient of the
present invention. The tablets or pills of the novel composition can be coated or
otherwise compounded to provide a dosage form affording the advantage of

prolonged action. For example, the tablet or pill can comprise an inner dosage and an
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solutions are desired. |sotonic preparations which

generally contain suitable preservatives are enpl oyed
woheot/a7sd6r avenous admi ni stration i s desired. 2@CT/US2006/048241

Advant ageousl y, conpounds of Formula | nmay be

adm nistered in a single daily dose, or the total

daily dosage nay be adm nistered in divided doses of

two, three or four tines daily. Furthernore,

conmpounds for the present invention can be

oY ot ' ' . f i onj.cal f

ouBS O SPRREILR, Lillab AHORE i RE B & 4 ERpe Br iy rgrmer.
Thegwpsroipeseniecin kesapardted by os entefic Gayetr Miigh sekvdsl toiresist

. ] N red i.n the formof a . .
disiidBbeafh in 2 SR BAR LS ey ifnb Drpaefl i nafs iyag ingp the
dugddrium of tommd;ﬁy,edkim :}elmat Ay bAdaesrial banbe used for such

intermttent .t hroughout the dosage regjnen. For | .
entefTAReL OF apingh. B lentbrinEEAGE S HHPEhe R aphitogricuacids with
sudhadblhetialirascapisad, GcetylNBeatol hy®cdllulighke 230af@Mponent can

be conbined with an oral, non-toxic pharmaceutically

acceptable inert <carrier such as ethanol, glycerol,

Thedigald ffls ih &hidhBe cHMRPEMESS FOMRIT BRBYHRAn&rporated for
necessary, suitable binders; |ubricants, .
adpindstratiqerosaliy gr by indectiondeclads. aanenys sghwions.csaitablyl fiyolsel

tups,UqReGRL Rl Indt | ' -
S DG MO  SiF s Plrs o A Mo MRS SUDHER oits such as
cotterresdhobesaug oid1cocgrutraihor ppahutt dih as medlasadlixins gad similar
haHERe@s : . - , rn- teners
phitfdeRiodd \UGORE, Shitie BopaSh IR o GBI RTSE Sancons |
suspension inpludessynthetis edd natust] @anstsech pngagianth, atesd, alginate,

' . ' acet ate odi um chl.orj de an
Ao, MR R m IR A Bt it iRy el o
gelgtimr The liqeltlrfyh' fnl:s el é.uti]ltiabgleﬂ.alvagﬂi’ Susbﬁnﬁ?glbf] ﬁsperﬁgé&@&ﬁt@][ﬂnay

e like. T [ sage t he products o
alsf O ARG Rnchbdf and it kit 400 PamPle, Atis b o ivange
meﬂldm' E!lu]?ﬂ:' &&Dmt . emikﬁp &or pﬂtjiht%_r:? !dﬂﬁﬁhiﬁ!@ﬁtidiﬁﬁtferi@%ulsﬁé@kons and
mi ni st.rati.o e conpositions are preferably
sol RS 4y desired; Rotprif preRriings aqrichy grnesal i eptain seitate 05,

preSerativiedd ate bmplbydd wheh inttavnodPaddnindstralon 20dd3ire@0- O,
100, 150, 200, 250 and 500 mlligrans of the active

i ngredient for the synptomatic adjustnment of the

AdVaRAGRULIY, EdBpdlaids 9F FoiRull mdy 6R4EHinifYye8hid §GIdoYEdaily dose,
mount Qf the dnag is ordinarily supplied at a gosagg
or ‘S%\S‘étﬁl daily qosags BBy be administeredidp dﬂ‘dd@sgémes 26 oveathieg asffour

timBO @XM HHerM6fe, d8dhpomaisttb L tHedrl nt i€ntid Sbd ad i
. about 0.03 to about p15 /'kg gj; Séody wer grﬂ%g]per a)r/',?Sregred n
intrapasal form via topical use of suitable intranasal vehicles, or via transdermal skin
patches well known to those of ordinary skill in that art. To be administered in the
form of a transdermal delivery system, the dosage administration will, of course, be

continuous rather than intermittent throughout the dosage regimen.

For instance, for oral administration in the form of a tablet or capsule, the active drug
component can be combined with an oral, non-toxic pharmaceutically acceptable inert
carrier such as ethanol, glycerol, water and the like. Moreover, when desired or
necessary, suitable binders; lubricants, disintegrating agents and coloring agents can

also be incorporated into the mixture. Suitable binders include, without limitation,
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15 particularly, fromabout 0.05 to about 10 ng/ kg of

body wei ght per day. The conpound of the present
wonvenssn may be adm ni stered on a regi nen upPCO/USEMN6/048241

or nore times per day, preferably of 1 to 2 tines per

day. Optinmal dosages to be admi nistered nay be readily

determ ned by those skilled in the 20 art, and w |

vary with the particular conmpound used, the node of

adm ni stration, the strength of the preparation, the

stafBAd Bel@fin, ARl SohAldueR as gﬂgoster@ t% ?aoﬁgg%'in g&le%tg%:rs natural

di sease condl tion. In addition 'S asSSOCIl a
andypyhatiseeusag such @b aﬁaqmtxagmanttemr@dmm@maed sodinod stetiraig,

i i i et dn1n ati.o
m.a%ﬁ‘ﬁuﬁ{rltggeg]gﬁc,isﬁ'ﬁiu?rgbenﬁzg)e% ?o%n ucgt?\t élé Sc g{ e like.
Diginteprators snobide, hethonelmithti am\mrcth aethgreelioge, @ar, bentonite,

st er, i the formof |iposone delivery
xmﬂﬁﬁié} dg%% 55 smal | unilanmellar vesicles, |arge

unllanellar vesicles, and nmultilanellar vesicles.
| nes ¢ be fornmed froma variety of |ipids,
The ﬂ@ﬁbg‘?sﬁée Bﬁ{herﬂsf’dqutwg% PreSeRipYSionHNRY be p%@ @veEla wide
ran@® £k $ [B1h 8000 MgGRP hiie BumaP pSiddiyn W@M'a@ﬁumstmtlon the
Co]_Jé)hos phati dyl et hanol anj nes, phophatld | chol I nes,

ROSHINS; 35¢ ﬁgeferabiydgaﬁlgpﬁ @;pthg dorny e§ tablets containing, 0.01,0.05, 0.1,
0.5pN052I835 tlyb 6l YS! 4.6, S08G8BNAH, Qbé eﬂa% 500 milligrams of the

phosphati dyli nositol’s,” diacyl trine
actmeewﬁé@nt r ifs symeptamety kdinstoentof memamap thapaticho td/6>

[+ Vi l
tr %%g%g%?%gﬁ é;’%?[é,” gq%ée @?‘}g%“&dé%? g %steéJgterlé‘vel of

fromtabpuid.01 Tigdie toralyous 200 erg/ipoft midy whghemtreragl Pamdnraeyly, the
unds of rese
anfE RIS O 4 s TS5 RBON R B RS e
partieilﬁme.rfyordeaboatd) .08 ucsbows 10 ntgneg/asmﬁ)am@hugergﬁm ey
t het armacql o ents an
cor R R s RR TS e sl S e apyo four o
moseytivhespdralay spiekerably b€\ It6 € tiiids pep@Ry se a | ocal
i nfusion catheter that delivers the conpound at a rate

controlled by the administor. 10 The present invention

Optﬁm@l\/ddiﬁges&odfeuﬂnﬁﬁistevﬁ MafBY ka1 § ABRINFldADPBose skilled in the
raJum nal . nmedi cal device, preferably a’stent, and

art, g0 APBLVIE ratienlar CQMRASHE Ased) the mode of eAmERESion, the
streh @ dfehdTpreph@fibn, t‘h@fn%cﬁ df Qdﬁﬂ}istgzﬁiﬂ CEind AR En A bP e

del i ver ed y a catheter. A sten
disease condition. In addition, factors assomated with the particular patient being

treated, including patient age, weight, diet and time of administration, will result in

the need to adjust dosages.

The compounds of the present invention can also be administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles, and multilamellar vesicles. Liposomes can be formed from a variety of
lipids, including but not limited to amphipathic lipids such as phosphatidylcholines,
sphingomyelins, phosphatidylethanolamines, phophatidylcholines, cardiolipins,
phosphatidylserines, phosphatidylglycerols, phosphatidic acids, phosphatidylinositols,

diacyl trimethylammonium propanes, diacyl dimethylammonium propanes, and
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15 is routinely used to prevent vascul ar closure due

to physical anomalies such as unwanted i nward growth
wohowagsssrar ti ssue due to surgical trauma. |t poTiUsSR006/048241

has a tubular, expanding lattice-type structure

appropriate to be left inside the lunen of a duct to

relieve an obstruction. The stein has a | unen

wal | -contacting surface and a | unen-exposed surface.

The | unen-wal |l contacting surface is the outside

ste%%ixﬁfh% utad hhﬁ? sﬁ&pgsf t?iérlﬁrcg{] omé ?95 t%greogc%hey

I nner s ace can
mqwcﬂx%ewréamwbomem Oomquimtasteralnﬂee“ret aI lic, and it
can optionally be biodegradable. Commonly, stents are
inserted into the lunen in a non-expanded form and are
The lkempo@ddsenf pherpesen ullh\&moﬂﬂ st w,so ®k adiniflisterer locallyof Ady
deBes |rad device in situ. tl"-ggfiej net hod of expansi on
OERY SV IR AS IRV irculasdrig delivept eatheiersnivargs. pharmacological

steaRRGind@hdsluyhikalpaog, Ml &8 utitised. nfl')@@léﬂ/ew §kdin tf(ISl‘E‘such a

stenosed vessel or body passageway in order to shear

devifey Mgy SPpprse g keeab dvyior patbelst thatdeliversthegompound ahardte

coRESTRANhS a@hidifier.vessel and to obtain an enlarged
| umen. Sel f-expandi ng stents as described in U S

6,776,796 (Falotico et 30 al.) nmay also be utilized.
Thd B%s@&qpbegﬁ&)h gﬁoﬂﬁesaa altu%rge}l% rhe@fc%%ml?ggﬁ@ ah fhtraluminal

onmpounds t prevent
meﬂl‘g])ﬂef‘é?eaprﬁﬁfablveglstmtowctie thekapentis Hosdzk iof aciomypeund of the
ment for post-angioplastry restenosis. 190 WD
2007/075567 PCT/ US2006/ 048241 Conpounds of the
i nvention can be incorporated into or affixed to the

The te Lg%gﬁ%g{&g Fgogn%(gvl;ce agagln ﬁ)f égléllétdgilgl Z! H%ry (Yatheter A stent
is remmjy mmlttp prévenc oaseolan dlolsﬁreditiﬁ&ﬁ fphysweﬂ(hﬁbﬂtlahéé Qfkhi Rt 0
tril X, as. the po yrrol.e,
Qe TR xRyttt CARE oo sDLRIOA Bty HhBBehis s
tubtilae, esdpaiding Tah]ﬁceﬁ‘,@@'@ @tﬂj&uﬁﬂ appespriiO D bR MRS bE l‘hebl)ﬂmen of a
glffqlll.SI on t h the Stents and nethods for

duct fo,religye ap g “t? gy d HFé eqt %asoﬁ ymeasel-pontagting surfage pnda
lunhtexpbledadiPtaber TR ARk %Hptﬁgﬂlﬁ?mrfacte h@th%to%?stldé Surface of

first coated wth as a base |ayer onpri si ng

the {vhe Anddhe rmemexrasederriase l%tmyn@féucfecwhw vl AT, stent can
be PolPmeRS) nbtdh df%ﬁﬁﬁéﬂd ﬁ'rcﬁmet-ghfcn and [1€af BBBB?A@ gair ther

coated With an out’er layer 10 conprising on
biodearadabls/| met hacryl ate. The outI ayer acts as a
di ffusion barrier to prevent the conpound from

el uting too quickly and entering the surrounding
Comngglps Stents are inserted into the lumen in a non-expanded form and are then

expanded autonomously, or with the aid of a second device in situ. A typical method
of expansion occurs through the use of a catheter-mounted angioplasty balloon which
is inflated within the stenosed vessel or body passageway in order to shear and disrupt
the obstructions associated with the wall components of the vessel and to obtain an
enlarged lumen. Self-expanding stents as described in U.S. 6,776,796 (Falotico et
al.) may also be utilized. The combination of a stent with drugs, agents or compounds
that prevent inflammation and proliferation, may provide the most efficacious

treatment for post-angioplastry restenosis.
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The thickness of the outer | ayer or topcoat-determ nes
the rate at which the conpound elutes fromthe
woRb7ess6St ent s and et hods for coating are di PCUASe@6/048241
in detail in WPO publication W9632907, U.S.
Publ i cati on No. 2002/0016625 and references 15
di scl osed therein. The solution of the conpound of the
i nvention and the bioconpatible naterials/polyners
may be incorporated into or onto a stent in a nunber
£ h | ution be sprayed.
Col oINS (00 nveRUGHrfhe hpSIA Ll of Thadf 15 s Y ime
nugbtnafiveays and imutilizihg ane duebosi biecdmpdtivte Aatdial O Mniche
ed .0 the stent and .then.allowed to dry. In
exe Y S B et s Yo BouR i ool dcoupotaledt g befameric
magixg stati asahé polyher gelypyaroR) endalbzEqiichtidtdateddntd Btouter
su Iec%hlgcal |y hang}ehd tgo the opposite polarity. In
HF QLA HireFomnoynd smtesiiostae maggiy by BiTusion eough the

poly@enN®reARhE @fiethddd fobSbdithglddh s dn Q@ntgfaré&ga}éisnfwm detail in the
process, waste nmay be reduced and nore control over

artt o KreRAESsegbodipent dhn stemtyib irschited adth Sonpoenayer
conmprisiLA e5180by opﬁbioﬁfpgh?f&%tﬁﬁ%k?ﬁ -gfr?]mgﬁat%lretaf’éj Lhgce of

the stent that nakes cont act ssue. However,
polybyitylssthacrylgiep Jihetisthe sieat isrfuither contedt witlnyn betec tayeed.

c . i i go d li.ed. to.
onf BGRB8 A58 o TR BB e
preyesit dipseongiounddroml elnging $06 quioklyantd einferingahe bfiesinienasses.

: d pr.ef erabl remai ns .30 on the
TheBhickfiosrithe o1 G ARRER 0L GHAE thetyaiFes Mihis ity compound
elutpp)fromsthe maatri.r B!;entsmrﬂfxﬂdétabdiyf/ob ebmg/ﬂara AYRAs2AGn BQﬂ'annJgu

. 7 7P US2006/ 048241  Any n er
WIS Banicatton KRR I TS i o No AR G603 e Peprades

disclosed dmjreinct i on. wi th the conmpounds of the invention.
It is inportant to note that different polymers my
be utilized for different stents. For exanple, the

Theabhnionde sk é&iﬂlﬁbunﬁtdﬂﬂxcﬁﬁﬁe&%nvir@@h@‘B%c%ﬁr\%aﬁﬁ% .

ol /but | met hacrylate matrix works well W th stainless
matg”@%/ B‘é‘!’ ;‘?l‘%ﬁlag © (RIREPOTPEIYMOres iy 2 Blenuini 4 hursblennfiveays. For
exa@pleg el S8Rty bSige el §idd ffﬁgs_térft%mtheogt%gt;r?lgigg Elfp%leg' into

including materials that exhibit supere
the sqlution. { Inaprefesied sberjmg, thefsohitiokas sprayed ontatheistent and

RS . ERRTEEL AN Ry L AT
eleciricatly sBariged & eng polatiyAnghihastenindléqtsitlncahgédt the opposite
polaBtyR CRSBRSmAMHek Ut Blution and stent will be attracted to one another. In
using this type of spraying process, waste may be reduced and more control over the
thickness of the coat may ‘be achieved. Compound is preferably only affixed to the
outer surface of the stent that makes contact with one tissue. However, for some
compounds, the entire stent may be coated. The combination of the dose of
compound applied to the stent and the polymer coating that controls the release of the
drug is important in the effectiveness of the drug. The compound preferably remains
on the stent for at least three days up to approximately six months and more,

preferably between seven and thirty days.
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elastic recoil, thronbus formation, intim hyperplasia
and extracellular matrix renodeling. Several growth
wbacirarssshave been recently identified to playpraTpmsedos/048241

in these processes |leading to restenosis. See Schiele
TMet. at., 2004, "Vascular restenosis - striving for
therapy." Expert Opin Pharnacother. 5(11):2221-32. 15
Vascul ar snooth muscle cells (VSMC) express c-Met
receptor. Exposure to hepat ocyte growt h factor, the

An 'n%ﬁﬁﬂrt)?ﬁo e%‘ible% fde g@%ﬁ% Po )g'fleerglcr:r?al.yl S & ﬁ.tzggﬁl gonjunctmn

i gratory phenot
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ochem Bi ophys
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ethylen¥-coQghylaceaatd an&@b@bﬁ@ymetha fy‘ﬂeft@\fﬁathi Ak wald with stainless

¢ rdi ovascul a orm)n% role o he
s e% ATy ﬁ@*&r Bogmers may g wibized aww%mgly with stentsgformed from
othéﬂﬂﬁ&:haﬂsu McARisg mafe3raBAhaxBOSit Q@Elﬁgtﬁ Jﬁ&% tes ;elfclﬂn@s alloys

the nmedia to the intim of arteries pla
Of’E‘ﬁ'édd‘Qgé‘l“HbWEnt of atherosclerosis and restenosis,
ant agoni sts of c-Met kinase activity are believed to
present a viable therapeutic strategy in. the
Regtesosisiit Fspensibln dara siznifigsmsnodidincamst moriglity, following coronary

an u d 0
g@é;ﬁz?s?gg%{'gg}éng&t‘é etg}’d %ﬁsa (%bﬂg@ Bﬁgocnl éfgtroHltépr%cgssgg inc uc{'mg

elas,{@srpgnbgh@mhqstfpnmudnym la;&peeplasrla and hmﬂum matfix
nt.r ol

I ri.sin
reng{(ei Igglsger %@\%Eﬁ grlr edaiia(tem? S bsel Kesent gﬁﬁ eﬁ’é‘lﬁedﬁ%a{aé’ 4 part in
thesgeprpesssessiaading $o a:ssanem ., Sed Schicle M9 Rodh e vascular
Nt i cal 0 effective amounts.

resip AR uRPise Yob IRRANE it Qb arirpesifin. Sobi B8 sdZhody
Vasanhr smlobthkmnosule elth NWCF@X{II&%@N&@%C@Qt&t Eslbésﬁé td hi's

invention .a i ntroduced using a catheter.
her bS53 HeB oo Tt tassoen HBBIRtes taesa gtk ipgxivita
migegpryeshcab8fhebIed TrReexdl., Mephidayd dgﬂﬂwm fdc[brttlti %&5 El’gg?lmg

will vary sli htI based on the | ocation

t hod
cascapgn e HHPa R Fmae sl el ynigraginn. Bigutham Biophys, Res
Corluinn.R2DODOTVRE BY: $1RE EN10RBSREd RIADREMS W b IHath'? :I—Eg ocyte

into the coronary artery and the $tent posi
growih fagior gg saiyasqWler hormengsaplecfHGE in md mtb@genesn of

carcﬁféfm&ﬂhf‘&s&ﬁ@ $h88Lr . fz‘["()(hgﬁurr:’4§(%z 5‘7% axpands, VISR/&J %%r& ion

contacts the |unmen wa ent 1S posi
fromp the mpgdin|te ghe ingmaeif|agedes plays 2 et iethe dEiveloptrent of

athr &SRO s hild RbsRG8siYM at.nl?ag{)nﬁts of c-Met kinase activity are believed to

present a viable therapeutic strategy in the treatment of these diseases.

Accordingly, the present invention provides a method for the treatment of disorders
related to c-Met, including restenosis, intimal hyperplasia or inflammation, in blood
vessel walls, comprising the controlled delivery, by release from an intraluminal
medical device, such as a stent, of a compound of the invention in therapeutically

effective amounts.

Methods for introducing a stent into a lumen of a body are well known and the

compound-coated stents of this invention are preferably introduced using a catheter.
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| umen-contacting surface bearing the conpound directly
contacting the lunen wall surface. Stent inplantation
woayoesseconpani ed by anti coagul ati on ther apyPa$/us2006/048241

needed. 10 Optimum conditions for delivery of the
conpounds for use in the stent of the invention may

vary with the different |ocal delivery systens used,

as well as the properties and concentrations of the
conpounds used. Cbnditions that may be optinmzed

i DG con ntrtions fthe )
As D e €3 BRISE of DEact YR P e BebgR gl paestiehay
ba$eld6>mlépﬂ¢canbn pestenr latplﬁxnatﬁlfn tHe coesifey stel implidigtion, the

ressure,. the anount andp si ze of

balfeat e FtoraieBin@ P et fogrod o e gredery gery and the stent is

ponabﬂmﬂ R thdadsireaRite. CPRE ball S myat&f eQFﬁddﬁ‘:gﬁfé stfe. As the
i on of snooth nuscl e cel proliferation at the

steg] ?’@aasas’ ithe; HHeR CQHFﬂ‘EtSttH%!u”Qﬁ"g‘ﬁ?li i ©ane therstentiispositienskathe

balllst f@;aeﬂ@@a ﬁﬂ@&érﬁo%esmé%ten??&ﬁrhn firpl g@f&ﬂh%ﬂe f or
exanple, by the proliferative T 'f/

lurg%eﬁqﬁaqmg@pgfa@q; agmgdhe anlmdgbszctlm cohiaciias thel lamen wall

suxfffc%' %ft&ﬁ% R H%E]LA @%}5‘% 1L pas can

be determ hed ba a%ngllb?r &nryﬁﬁ %‘Lr'ggé’l" ?faa¥8§

negdefdng routine conputational net hods. Anot her
alternative nethod for admi nistering conpounds of this

i nvention may be by 25 conjugating the conpound to a
Oppamgecwrnigtuagefpt deliveci oflthe eotpotiiids 00 D¢ hathe stedt bf e

m\)entlfl(ﬁ"’]r%gg var w1t€ fthrﬁ?ﬁ? %flgreeln gocalgggwtelgyagﬁfagrgﬁlfgsr gﬁ%dv\olft:lli] Sé éh%l
propemea abd bmt;entrauicg&tdfnge uhdiRYed) CoBAonSRaAMAF bOT
et ween the targeting ent

optlm] e?? C? % f [ nt e action age
sy FE S %&‘%‘f"i’i‘&?‘ﬁfj“ﬁaf phhe compagads shmdelprery
volni-me measn%rylrmemkld@ﬁtmrpeh&rmJf'tﬁé SELE Whil b pkimal
qcal conceﬂtratl ons 30 at or near a target site an
‘“ﬂf‘H&‘éPfeP%‘é?é £ AmoEPAIdite ofiperfiprations ged thy fikofitbe drug delivery
catiiftéafilliov] Condilidgs ﬁfﬁ&'b‘g%ﬁn{l AL ﬁlﬂﬂbiﬁgﬁ%tf%n{ogmf llijan%e fell

gntl bodi es or antigen-binding fragments ereo
profjferaiiqneat $he sffeqitiaiing seh thatcéenifipans agioriporieckagefdue to

resteho8Rd d6R ot obAPLs rhasul¥d, ?&Q—:ya%?é %? the Cé% Hg?rggve ¥ ?y oF the

vascul ature, or tunor stfoma
smepth %F%I%ll%m if@Argesdn the vagemar resnstalnpe puhwmnen diameter.

OptiRamUcRbiGs Qhn Bé' dor ]%8 BReed!oh %Péna%lrl%a? model studies

surface-expressed, surtace- access
using optpecéropuathtionad matkmbonent The anti body targeting

agents

Another alternative method for administering compounds of this invention may be by
conjugating the compound to a targeting agent which directs the conjugate to its
intended site of action, i.e., to vascular endothelial cells, or to tumor cells. Both
antibody and non-antibody targeting agents may be used. Because of the specific
interaction between the targeting agent and its corresponding binding partner, a
compound of the present invention can be administered with high lécal concentrations

at or near a target site and thus treats the disorder at the target site more effectively.

The antibody targeting agents include antibodies or antigen-binding fragments

thereof, that bind to a targetable or accessible component of a tumor cell, tumor
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al so include anti bodi es or antigen-binding fragnents

thereof, that bind to an 5 intracellul ar conponent
wohad7/d7ss6v el eased froma necrotic tunmor cell. PCT/US2006/048241

Preferably such antibodies are nonocl onal anti bodi es,

or antigen-binding fragnents thereof, that bind to

i nsol uble intracellular antigen(s) present in cells

that may be induced to be perneable, or in cel

ghosts of substantially all neoplastic and nornal

e accessibl e on

vasBldehe, M Sullth. | Pl TEBbaBle FGPESSinte foriPorents afa tpgror

celprtemenvascniagne oo ymériserohay Bgiraterablpa safgaassiftbed,

c-Met recep, s it is
surf RO 1 PA B et Emereba oG plhoshgateeting agents
alsb liscdtdsantibsdids 0€ am@iedl Blndih B Frafichls tABlebP M birdto a
.int r]ded to refer broadly to any imunol ogic binding
‘"‘%?@%ﬁ{ AGERPORSDY hat is |r§1msefi§wm pgEcrofic gpmppcelh Rieferabplysuch

antiBoAgEERd nDH680A8 Fhfibodies, 135 aﬁﬁgen-aﬂﬁ ng s, n%?ﬁérlt% ﬁ% a’lf that bind

5(cﬁ;l‘l%lneered anti bodi es such as reco
to inspthieagacseivlap antigen (s)presgatinfdels st mm'cbeemduemldotblae

Peﬂn\clﬁﬁ}e e c‘%ﬂt%hgg’tg)éf glﬂﬁt;ﬁ. a‘ﬁg%rmno%l%a?c Cl 02 ells, é}j‘ are not

he nonocl ona alt ona
prem 108 aFQf‘pSSble\mlrlye bxr@adr air uquad)hvmgtdeuo o df emdﬁﬂ:ﬁm Infthe

preEé]‘F iﬁ\;etnug)g giée glﬁgesclal!lle G ala sthce CSB‘H{) 3%{1{}#}%}} e Q’teé fegeptor

sur
as isiparaessible bidexmreRed mmonéamhd: taagdtiti3oatises for sol id
tunors in US Patent No. 5,855,866 to Thorpe et al).
Met hods are known to those skilled in the art to

As psemﬂmranaﬂhd tereol 't i®oayt ishadh@sd t%@t@fdi‘%ﬁ'oacﬂ fEP&nB( 1H§nunologlc
t ent No. ItIo Thor e et at . US Pat ent

6
bmmgé‘:ggllt Sy5, gs ?%} 81$M3 Kata ggxn f@gg@nﬁ giich as Fab’,

FabG Dnapugek el gs éﬁgﬁﬁ&@&ﬂ&ﬂtf-boﬁws ehiyh ﬁsoreégﬁ'l'bﬁﬁm Qﬁutﬂd el |
al . "Monocl onal Ant i od| es

h“ﬂ“—?j}‘zqq‘ﬁﬂ???B{J‘ﬁ?’d%fﬁeﬁﬁkﬁnnﬂa@‘ﬁ§ qnﬁ tiy Hker Thepetilgsly canibg either

the bey@Fdn@.ﬂ&' thé%dd%@%ﬂzﬁ? am(gmgﬁ %{Ign-ggll%glgpﬂé lpr&@h_?[@ gﬁer% isa

eds.) .
veqqg;qaglta.rr@mof é{m%ﬁdles lenmyyen ipdhi¢ ax tikghabe ingmbeblogeray 8pecifiity

for E;férgse[lgébl‘fﬁge &F \H&U%L }Zﬁl\//}ggr%lg(ta@% @1( (SeeRz?Fu AR glﬂjl% cn

ed )
MOredNsé : aﬂﬂ‘miﬁSkaa soligatunioss in 06 P@;anoNcmx Sgssamtts "nhbrpe et al).
I ocl O {1
Meﬁ%ﬁ§ E‘rﬁké’gg'g. tga os séﬁ%}i uﬁ Y}llga &])APprB u%eaﬁq ateﬁnﬁlgﬂ(éllsé against
tumgy (G$ Pa(eetléJO)S BYRB664BEL O ¢tE935)d US mémrm 63a[2ques

Tho?;ﬁen ? be applied to attach conpounds of the
ventfon to non-anti body targeting agents. 194 WO

2007/ 075567 PCT/ US2006/ 048241

- Techniques for conjugating therapeutic moiety to antibodies are well known, see, e.g.,

Amon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer
Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp.
243- 56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery”,
in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel
Dekker, Incf 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review", in Monoclonal Antibodies '84: Biological And Clinical
Applications, Pinchera et al. (eds.), pp. 475-506 (1985). Similar techniques can also

be applied to attach compounds of the invention to non-antibody targeting agents.
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Those skilled in the art will know, or be able to

determ ne, nethods of formng conjugates with
woamartsishody targeting; agents, such as snmal | PCT/US2006/048241

nol ecul es, oligopeptides, polysaccharides, or other

pol yani oni ¢ conpounds. 5 Although any |inking noiety

that is reasonably stable in blood, can be used to

link the conmpounds of the present invention to the

targeting agent, biologically-releasable bonds and/or

r, | inkers ar .
TR Pl il he USRNG5, BPRC LR o8 dalsrBingo Rigliods i formin
Comslghtemxmeth mtn@adﬁtdrgetsmmgens QichldskRlisnoketalkt, have
. d,ty in.the circulation, hut are
oligGpEEs, P%‘f 8?“2‘ 5 ar gibe *§ BolygRIPBICOMOUNER| y or
preferentlally under certaln conditions, i.e., wthin
' envir.on i n contact MAth a

t
Alfhosgh afiy QF‘“E&éﬁﬁletygﬁ%ﬁs bf‘@ﬁ‘ersahlmtplaleén blegd, eambpised to link the
cothpsundsi dfeh@pksddt iisrentibA ¢o F}féﬂﬁieﬁﬁ‘g gé‘ﬂt %%%@héaqugﬁg&me

de crlbed in US. Pat.
b"%‘?%’é‘? g sglegHyely sleprehle spasers qrémemge prafetredli ng
B oaroe o Sarang ARy GHRABEIREE Bt hubhy sun
havgygasonableagbikitysn tmrcuéeéioecbm\me raltasable, desva@na or
hyér%f}ts%l@%ni)a&l Iliv#efeaén%aﬁ Shaknedale fﬁi“?‘ﬁt i d\gbth{naq @eé'{am

coripounds °f e Cco Jugates a
engfanaentms ip pggtecttwuthn : cpattlouhu' pgmtl Gash Boﬁmﬁhﬁﬂl@e Uﬁolr €Rdmple,

RO P IB Bel Bobl oL o vos.5,
474,26 yend ﬁgsageaunmamme-%spmmaa@umm@hg;pegﬁa@@&aﬁl Ssters,

res ent n further provides a
il RSPl AR Blypo St s oun .S sioNog .5 424,765 and
5 7@.9118 cBhetr kqlecmvtaualeﬁse &@@rﬂe&u&@ fadiniand ﬁs%h&greiéas@of the
cors § %r eraﬁﬁutl cally effective anount of
%‘?T;S‘ ONPTHICEORgRLES pt @Sﬁ]“&@%‘tde‘algeésée targeting agent

25 When proteins such as anti bodies or growmh factors,
ThT B olysaccharldes are used as targeting agents, they

PSS SFVERHAR Proyidas i Rhagnageutisakaempasitiansionmjséng abéféective
amGTPP A ichbirPotind dh@eiphdsBht lﬁbérﬁlcﬁ‘fgd E\%Yedstgl H:%&"gnaﬁe‘?t and a

adm nistered into a vein, tery into

pharmaceutigally aqasptable gasrierof from 2 minutes to about 45

m nutes, 30 preferably from10 to 20 minutes. In
certain cases, intradermal and intracavitary
Theprasent tveatipn Aurthee paxywﬂsnaagetbgé of geatingof sdisesler rtited to
c- I.ops,_ of
Me® FFER Tty Rind b ALEL WBninib b ' Sinitele Bpeuticatt
effePhY? amperiLf a cmfmquné of Koimowls Irvayjugatedsed thigetihg ARENS.
| ocated in the brain.

When proteins such as antibodies or growth factors, or polysaccharides are used as
targeting agents, they are preferably administered in the form of injectable
compositions. The injectable antibody solution will be administered into a vein,
artery or into the spinal fluid over the course of from 2 minutes to about 45 minutes,
preferably from 10 to 20 minutes. In certain cases, intradermal and intracavitary
administration are advantageous for tumors restricted to areas close to particular
regions of the skin and/or to particular body cavities. In addition, intrathecal

administrations may be used for tumors located in the brain.
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195 WD 2007/ 075567 PCT/ US2006/ 048241 Therapeutically

ef fective dose of the conpound of the present
wOonuent;sssn conj ugated to a targeting agent depemds26/048241

the individual, the disease type, the disease state,

the nethod of adm nistration and other clinical

vari ables. The effective dosages are 5 readily

det ernmi nabl e using data froman ani mal nodel .

Experimental animals bearing solid tunors are

frequently used to optimnize appropriate therapeutic

doses prior to translating to a clinical environnent.
Theyapentivaliylefective doso tHeCcoln€pon@t Yof kied prabn® nw%ntlon conjugated to

eff ct| e .anti ncer strategies. Fo
& ‘%&%{ﬁ%@p‘gd "5 g adiyt it i disease type thg disrage ista he
methmdmf@dﬁhmllrﬂmin ARBSthEELinall OL@AHIE ) STOE i e UBETRS 2

rea {j ra‘geutl 10, ag(fﬁats t hat give beneficial anti-tunor
dily d¢ 3 fromancanigpal ywrele Experifmsnisy @nngals bearing

sopr:eﬁiofrs Q:@tfféélﬂeﬁt@)aﬁiéﬂsto Bpﬁmf?ie' a@ﬁh@dﬁ Hlferewegﬁtlp HERS Brioy to

ventl on, Wt h exanp pur pos
tfa'? JHngtp Aqligical Wwwmmenbesmmpgusam Ktivetn toHse vepy alidbleein

pre@ictihp %ffe&Y\FéHdtp&ng&chM ol %%\%Prgdmfl eﬁ%ﬁﬂgﬁg‘?ﬂé tumors,

vari ations, adaptations -and/ or
are el ywisedhimpretvdininab esting tof degerighé onirkigg Chries®f #gapentic

e BIER Bl SRR somigss o

| SR5R1N NNN R7 N5 R8 Formula | and

WhiYe d ceuti.cally acceptabl e salts,

sol vafti)gsgo"%gl% eF“égE %Hsctg? pf“%‘ﬁlé??%%ﬁ”@&fm invention, with

examipéasgiravidéd faRrthe purpoprofitluftrise, itGyiledeati:RRibod @bt the
heteroaryl is optionally

wh
pra@icelof el SR entBRoat e 3 of ufisual varasians ademtations andor

mdeﬁeatmns_aRaoma wiblii xh&k’ébfi@ Sﬂahe%ﬁé’%}hg c'ﬂukﬁél Bl equivalents.
al kyl thi o, al kyl sul fonyl, phenyl sulTonyl,
het eroaryl sul fc-nyl, heterocyclyl sul fonyl, -SO2NH2,
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15 al kyl sul fonam de, al kyl, am rioal kyl, al kyl am no,
phenyl , heteroaryl, cyano, al kenyl, alkynyl,
woycdmabieyl , heterocyclyl, -0C02-al kyl, -C(O) - ReCcTASI06/048241
) al kyl - mor phol i nyl, -C(14). al kyl - pi peri di nyl,
- (14) al kyl - pi perazinyl, -C(1-4)alkyl-N -nethyl
pi perazinyl, -C(1_4)al kyI Rb, -C(O NH C(i _4)al kyl -Rb,
or -C(O NRCRd 20 wherein Rb is heterocyc;|yl,
al kyl sul fonyl, -SO2NH2, al kyl sul fonam de, -OH,
we Epliky! . - NH2, -NHal kyl, or -N(alkyl)2; R and Rd are
[ ndependent ly selected from H, phenyl, heteroaryl, or

I erein said Cl1_6al kyl may optionally

1'be su%g?ﬁaJ%ﬁQ§ﬁM1 H ne substituent selected from

- N( CH3) 2, nDro.ollnyI pi peridinyl, piperazinyl,

N- et hyl pi I, al kyl sul fonyl, -S02NH2,

alk¥bsul droxyl, and al koxy; 30 or R, and

Rd toQet a 5 to 7 nmenbered heterocyclic
[ contai ning a second heteronoi ety
sel : , 197 WO 2007/ 075567
PCT/ US2006/ 048241 N(al Kdrmul®&D, SO2, or S; wherein
said R -Rd heterocyclic ring is optionally

an NS bRl Pr P el o bl Pt TUBFS ey |

stergpelenuicalis@yersitiberbof) ethereda@r vl |
3- (4- Met hoxy- benzyl) 3H qui nazol i n-4-on-6-yl,

1 n and zo-fused heterocyclyl
R ‘%‘?@gﬁf% ‘%A]h‘%heé r?étpéflsa’r 1on-Y WhsERiR said hederoatyl is
optivahy eatystitytbd s cma; tvanad thieeSRNSbELwERE; W th one to

three substituents independently selected fromthe

group consisting of. -OH, alkyl, phenyl, heteroaryl,

a|k®%&mnn12&8—ﬂm§£ QARTEen Uk n
NGO L 62l e Mk 8 g oal E“?“@ b 2isytsulignyl,

ar ePHH Bgﬂ'a%lnb?tﬁr%@rléléf@al fhetﬂwcyqulmlf@yl,ewzkfﬁz,

- OhhlkylCkitartabiliy) alicyl; NiioAuSa! v

or R5yand can to et heor oram}laal SPM'&I %%J lf%h cﬁlano

an %IE?Waoﬂthlfm@ lod, hewrocacgylepﬁsm@myl,rm@) Rind
-C(1-yalkyl-morpholinyl, -Ca-galkyl-piperidinyl, -Csalkyl-piperazinyl,
-Cq-eyalkyl-N’-methyl piperaziayl, -C;.4jalkyl-Ry, -C(O)NH-C,.galkyl-Ry;, or
-C(O)NR(Ry;

wherein R}, is heterocyclyl, alkylsulfonyl, -SO,NH,, alkylsulfonamide,
-OH, -Oalkyl, -NHj, -NHalkyl, or -N(alkyl),;

R. and Ry are independently selected from: H, phenyl, heteroaryl, or
Cis alkyl, wherein said Ci.salkyl may optionally be substituted with
one substituent selected from: -N(CHs),, morpholinyl, piperidinyl,
piperazinyl, N-methyl piperazinyl, alkylsulfonyl, -SO,NH,,
alkylsulfonamide, hydroxyl, and alkoxy;

or R; and Ry together may form a 5 to 7 membered heterocyclic ring,

optionally containing a second heteromoiety selected from O, NH,
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R7 and R8 are H, halogen or Cl-6 alkyl. 2. A conmpound
of claiml1, whereinR is nono or bicyclic heteroaryl,

wonogyursdrn- 20 2-on-5-yl, wherein sai d het er oaprgir/tisz006/048241
optionally substituted with one, two or three R/,
substituents; R7 and R8 are H 25 3. A conpound of
claim2, wherein R, and Rd are independently sel ected
from H, phenyl, heteroaryl, or Cl.6 alkyl, wherein
said Cl1_6al kyl may optionally he substituted with one
substitu r .
L ber b s, 865,56, b U R KRG g
al kyl sul faptipnally sbstipred with plkylil -8 Oaakylder -Qf@atkyy]
and al koxy; or k and Rd together may forma 5 to 7
menbered heterocyclic ring selected fromthe group

A r@@nsn$sql¢ogednﬂromphqs groiughicoyisistingsetp fp]ieh?ly mon@/t bicyclic

B80S DA SRS R A B BSL 5 b RIS 1.

bexzo-fased hgorangicl9f, vitepdims@d phﬁﬁﬁehéteﬂeﬁ%/lw BN fdex067
hetPCT/ L‘l‘y§006/ 048 41 R5 and are independently
SEcEEyE arerapLian qus%'nted ‘&IB ong fo HeesipsE@ertgrindependently

sele@@g@ tioaf thefoesup @n@ﬁéﬁh@@f ORYH, A1k Y hényl W%ﬁk&&, CN,

claim4, wherein 5 Ais arin se ecte

halggen, gitge,ndiHst NG Hyb2 -NREHPINHEG melkyl, abil cHIG(O)C salkyl;
het er oaryl ,
53-‘54 <Met hoxy benzyl ) - 3H qui nazol i n- 4- on-6-yl ,

R” and Ra 267 independantdy sdlected fromb dizh-C Lsaklylh e[ 0@ clafityl,

-N fkN s Cphﬁ . het eroaryl, or benzo-fused
lr/?:(}t‘?érojc;:lyc: ;I/ﬁ a*rse optionally substituted with one

substituent independently selected 10 fromthe group
or I_iafﬁ'?d Eg F%gteo%tathe% I%ﬂ‘trnoaa b{;g #l :&:’ lgeﬂﬁk vl gﬁ tag{n%an}yl rmg‘:Jl lorl'< %y’
epoxMHCE@ENME 6al kyl, and -NHC(O) Cl_6al kyl. 6. A
compound of claim5, wherein 15 Ais a ring selected
fromthe group consisting of. 2,3
R’ dish R notidnizobgenast- Grgilkyl. qui nol i n- 6-yl ,
qU| nol i n- 6-yl - N-oxi de, 2-am no benzot hi azol -6-yl,

2. 4- natdomponhe 8y tlaim 1, whereinR! is mono or bicyclic heteroaryl, or pyridin-
benzyl ) - 3H qui nazol i n- 4-on-6-yl,

th
2- oa—é#a%qrpﬁx%ldowtgo?qyl 1 104;3.“)/(, gwkstiguted with one, two or three R,

substituents;

R’ and R® are H.
3. A compound of claim 2, wherein

R, and Ry are independently selected from: H, phenyl, heteroaryl, or C,.¢ alkyl,
wherein said C,salkyl may optionally be substituted with one substituent selected
from: -N(CHs),, morpholinyl, piperidinyl, piperazinyl, N-methyl piperazinyl,
alkylsulfonyl, -SO,NHj, alkylsulfonamide, hydroxyl, and alkoxy; or R; and Ry
together may form a 5 to 7 membered heterocyclic ring selected from the group
consisting of: piperidinyl, morpholinyl, and piperazinyl, wherein said piperazinyl is
optionally substituted with alkyl, -SOalkyl, or -C(O)alkyl.

4. A compound of claim 3, wherein
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phenyl. 20 7. A conpound of claim6, wherein RL is

nmono or bicyclic heteroaryl, or pyridin-2-on-5-yl,
wohesmi7ssesai d heteroaryl is optionally substi paras2006/048241

with one R substituent. 25 8. A conpound of claim?7,

wherein R is thiophen-2-yl, thiazol-2-yl, pyraz.olyl,

i m dazolyl, pyridin-2-on-5-yl, or pyridyl, wherein

said thiophen-2-yl, thiazol-2-yl, pyrazolyl, _

i mdazolyl, and pyridyl may be optionally substituted

5\ . ' -30 9 compound .2d m 8,
R thl RIO0E dRoolRahY SIERLa i h 7 C0 Bt R e I8! o fogether
forogr a Byclo@®p#lringd conpound sel ected fromthe group

consi sting of: 199 WD 2007/ 075567 PCT/ US2006/ 048241

NN\ NN A-<NS.-NNN \ NNO NNNN i
>N \%QmRP‘g‘dq??ﬁ m4, W!\gﬁrel*"N S

A is aring selected from the group consisting of: phenyl, mono or bicyclic
heteroaryl, 3-(4-Methoxy-benzyl)-3H-quinazolin-4-on-6-yl, quinazolin-4-on-6-yl, and
benzo-fused heterocyclyl; wherein said phenyl, heteroaryl, or benzo-fused
heterocyclyl are optionally substituted with one substituent independently selected
from the group consisting of: -OH, alkyl, phenyl, heteroaryl, alkoxy, -CN, halogen,
nitro, -NHz, -N(CHs)2, -NHC(O)NHC;.¢alkyl, and -NHC(O)C, salkyl.

6. A compound of claim 5, wherein

A is aring selected from the group consisting of: 2,3 dihydrobenzofuran-5-yl,
quinolin-6-yl, quinolin-6-yl-N-oxide, 2-amino benzothiazol-6-yl, 4-methoxyphenyl,
3-(4-Methoxy-benzyl)-3H-quinazolin-4-on-6-yl, quinazolin-4-on-6-yl, and 4-hydroxy
phenyl.

7. A compound of claim 6, wherein

R! is mono or bicyciic heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl is
optionally substituted with one R, substituent.

8. A compound of claim 7, wherein

R!is thiophen-2-yl, thiazol-2-yl, pyrazolyl, imidazolyl, pyridin-2-on-5-yl, or pyridyl,
wherein said thiophen-2-yl, thiazol-2-yl, pyrazolyl, imidazolyl, and pyridyl may be

optionally substituted with one R, substituent.

0. A compound of claim 8, wherein

R and RS are independently selected from: H or F.

10. A compound selected from the group consisting of:
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acceptable salts, solvates, and stereo chem cal

i soners thereof. 204 WO 2007/ 075567 PCT/ US2006/ 048241

11. A conpound selected fromthe group consisting of N
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and N-oxides, prodrugs, pharmaceutically acceptable salts,
solvates, and sterenchemical isomers thereof.
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stereochemi cal isonmers thereof. 206 WD 2007/ 075567

PCT/ US2006/ 048241 12. A compound which is FF N 1VY
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sol vates, and stereochem cal isoners thereof. 14. A

conpound which is NJ NI N F SFA; N '"Nand
wokoodidessy prodrugs, pharmaceuti cally accept ablPeTasbdos/048241

sol vates, and stereochem cal isoners thereof. 15. A

conpound which is OF NS FN ps'O/ NIN N and

N- oxi des, prodrugs, pharnaceutically acceptable salts,

207 WD 2007/ 075567 PCT/ US2006/ 048241 sol vates, and

stereochemi cal isonmers thereof. 16. A conpound which

is FFN H /NNN"' and N oxides, prodrugs,

phar maceutically acceptable_salts, solvates, and

ste:reochem cal isoners t @ . 517. A

phar maceuti cal conpositi onNgeRpri sing a conpound of

carrier. 18. A conpound as cl g
1-16 for use as a nedi cament /0 19. Use of a conpound
as claimed in any of claims 11

of a nedicanment for the treat
proliferative disorder.

O £ /
//\ F N
-MN S
o SO \’J / P /N~N_\N.N

and N-oxides, prodrugs, pharmaceutxcally acceptable salts,
solvates, and stereochemical isomers thereof.
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20. A nethod for reducing kinase activity of c-Met in
a subject conprising the step of admnistering a
woanpmusss7of clains 1-16 to the subject. 15 21pcAvuUs2006/048241
met hod for inhibiting kinase activity of c-Met in a
subj ect conprising the step of adm nistering a
conpound of clains 1-16 to the subject. 22. A nethod
for nodul ati ng expression of c-Met in a subject
conprising the step 20 of adm nistering a conpound of
clainms 1-16 to the subject. 208 WD 2007/ 075567
PCT/ US2006/ 048241 23. A nethod for preventing in a
12subjAecompoutidswhidris rel ated to c-Met conpri sing
adm nistering to the subject a prophyhactically
effective anount of a pharmaceutical conposition
conprising a conpound O clainms 1- 16
pharmaceutical Iy acceptable carri
of treating in a subject a disorder
conprising adm nisteringft 0\t h&-slbjNect a
therapeutically effective uni__of~m pharnmaceutica
composi tion conprising a conpoun of clains 1-%6 and a
pharnaceutical accepta e carrler 10 25. A nethod
for nodul at i °§‘ Bzfﬂ‘ phpmprceEFicalls) agcepfabls salts,
c-Met, conpri® 1ﬁ S %%@m1@1$w¢rﬁ@%%nﬁ ect a
prophyl actically effectlve anount of a pharnaceutica
conmposition conprising a conpound of clainms 1-16 and a
5  13phannegepdundalhivh isaccept abl e carrier. 15 26. The
nmet hod of claim 23 further, conprising adm nistration
of a chenotherapeutic agent 27. Tme hod of claim
23 further conprising adginistratfep gene t her apy.
si ng
N The net hod of

20 28. The net hod of cla> 3 ert-- Vi
admi ni stration of i mmunoNge Noof
claim 23 further conprising ad {stration of

radi ati on

2

and N-oxides, prodrugs, pharrnaceutlcally acceptable salts,
solvates, and stereochemical isomers thereof.

14. A compound which is

and N-oxides, prodrugs, pharmaceuttcally acceptable salts,
solvates, and stereochemical isomers thereof.

- 15. A compound which is

and N-oxides, prodrugs, pharmaceutically acceptable salts,
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therapy. 25 30. The nethod of claim 24 further
conprising adm nistration of a chenotherapeutic
wegeio7s31. The nethod of claim 24 further conpCiraiSp@e/048241
adm ni stration of gene therapy. 30 32. The nethod of
claim?24 further conprising adm nistration of
i mmunot herapy. 209 WO 2007/ 075567 PCT/ US2006/ 048241
33. The nethod of claim 24 further conprising
adm ni stration of radiation therapy. 34. The nethod
of claim25 f r t nof a 5
chenot her apeus{é Ftak%ggﬁ&g géﬁéﬁ%Cﬁqggfrﬁ‘L’r tﬁ%gbfa im25
further conprising adm ni stration of gene therapy.
36. The nethod of claim25 further conprising
adm ni stration of immnotherapy. 10 37. The nethod of
claim25 further conprising adm nistration of
radiation therapy. 38. A nethod for the treatnent of
a disorder related to c-Met conprising the 15
controlled delivery by release froman intral um nal
nmedi cal device of a conpound of <clains 1-16 in a
16¢ herragmupowdl whickid ect i ve anount. 39. A nethod for the
treatment of a cell proliferative di sorder conpri sing
the controlled delivery by rel easé
intralumnal nedical device of ago

NaLk
clains 1-16 in a therapd cal,\hy r(le(:ti € anount. 40.
The net hod of claim 38, n i'd i ntral um nal

medi cal device conprises a s . 25 41. The.net hod

of claim39, wherein said intralum nal nedical device

conprises a shéMN-oxis, Ro@Bas, %ﬁﬁﬂ&deﬁﬁbalﬁ%ﬁ%@ﬁﬂable%lts
conpri si ng an sefvags! dndest@8BeHmiOd! iSbreQEIRIMIBSE.

clainms 1-16 conjugated to a targeting, agent and a
phar maceutical |l y acceptabl e

17. A pharmaceutical composition comprising a compound of claims 1-16 and a

pharmaceutically acceptable carrier.
18. A compound as claimed in any of claims 1-16 for use as a medicament.

19, Use of a compound as claimed in any of claims 1-16 for the manufacture of a

medicament for the treatment of a cell proliferative disorder.

20. A method for reducing kinase activity of c-Met in a subject comprising the

step of administering a compound of claims 1-16 to the subject.

21. A method for inhibiting kinase activity of c-Met in a subject comprising the

step of administering a compound of claims 1-16 to the subject.

22 A method for modulating expression of c-Met in a subject comprising the step

of administering a compound of claims 1-16 to the subject.
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A nethod of treating of a disorder related to c- Mt
woaopwa7sismg admi ni stering to a subject a PCT/US2006/048241

therapeutically effective anmount of a conpound of

clainms 1-16 conjugated to a targeting agent. 5 44. A

conbi nation of a chenot herapeutic agent and a conpound

as clainmed in any of clainms 1-16. 45. A process for

the preparation of a conpound of claim1, said process

CONRr .Sk N cting a caompound of Fornyla IV, X "N R6.
23.%%«%{bgg\f5r§€iﬁyent%g\1n ayu ectlzbdlfvde %?%{ecgtocca%%d:ﬁalp&smg
adrimmiswering 0 th&dubject Wiprosiyiackichily Elfe@ivel andounBof a dharn¥adestical

zincate, boronic acid, boronate_ ester or, stannane, 15
COTHROSIGONFPRRILLNG 6F°‘E‘H‘é“'bf pslRiipy briand4 RRBERIGCErY
accep@ab®chrriggal d process conprising reacting a conpound

of Forrula M H2N.,N HRs R6 I1lIl 20 with a compound
of Formula VI: R7 Rl RB
24. A method of treating in a subject a disorder related to c-Met comprising

administering to the subject a therapeutically effective amount of a pharmaceutical
composition comprising a compound of claims 1-16 and a pharmaceutically

acceptable carrier.

25. A method for modulating in a subject a disorder related to c-Met, comprising
administering to the subject a prophylactically effective amount of a pharmaceutical
composition comprising a compound of claims 1-16 and a pharmaceutically

acceptable carrier.

26. The method of claim 23 furthey comprising administration of a

chemotherapeutic agent.

27. 'The method of claim 23 further comprising administration of gene therapy.
28. The method of claim 23 further comprising administration of immunotherapy.
29. The method of claim 23 further comprising administration of radiation
therapy.

30. The method of claim 24 further comprising administration of a

chemotherapeutic agent.

31. The method of claim 24 further comprising administration of gene therapy.

32. The method of claim 24 further comprising administration of immunotherapy.
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conprising a product nmade by the process of 25 claim
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phar maceuti cal conposition conprising a product nade

by the process of claim47. 5 212

33.  The method of claim 24 further comprising administration of radiation
therapy.
34. The method of claim 25 further comprising administration of a

chemotherapeutic agent.

35. The method of claim 25 further comprising administration of gene therapy.

36. The method of claim 25 furthei: comprising administration of immunotherapy.
37. The method of claim 25 further comprising administration of radiation
therapy.

38. A method for the treatment of a disorder related to c-Met comprising the

controlled delivery by release from an intraluminal medical device of a compound of

claims 1-16 in a therapeutically effective amount.

39. A method for the treatment of 4 cell proliferative disorder comprising the
controlled delivery by release from an intraluminal medical device of a compound of

claims 1-16 in a therapeutically effective amount.

40. The method of claim 38, wherein said intraluminal medical device comprises a
stent.
41. The method of claim 39, wherein said intraluminal medical device comprises a
stent.
42. A pharmaceutical composition comprising an effective amount of a compound

of claims 1-16 conjugated to a targeting agent and a pharmaceutically acceptable

carrier.
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43, A method of treating of a disorder related to c-Met comprising administering
to a subject a therapeutically effective amount of a compound of claims 1-16

conjugated to a targeting agent.

5 44 A combination of a chemotherapeutic agent and a compound as claimed in any

of claims 1-16.

45. A process for the preparation of a compound of claim 1, said process

comprising reacting a compound of Formula IV:
\

X —N RS_R®
Ve
Ré‘_‘<\N’N ®

10 v
with a compound of Formula V:

R'/

H1
\Y
v

wherein X is Cl or I or Br, and Y is zincate, boronic acid, boronate ester or stannane.
15

46. A process for the preparation of a compound of claim 1, said process

comprising reacting a compound of Formula IIT:
o
. A
H p°Re
111
20  with a compound of Formula VI

47. A pharmaceutical composition comprising a product made by the process of
25  claim 46.
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48. A pharmaceutical composition comprising a product made by the process of

claim 47.
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