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TRI AZOLOPYRI DAZI NES AS TYROCSI NE KI NASE MODULATORS 5 CROSS
REFERENCE TO RELATED APPLI CATI ONS Thi s application clains
pYRRIYATSPE U. S. Provisional Application for BSTARR00NEHS241
60/ 752,634, filed Decenber 21, 2005, the entire

di scl osure of which is hereby incorporated in its
entirely. 10 FI ELD OF THE | NVENTI ON The i nvention

rel at es t oTRIAYEIOPERYHPBLNFESAT HAROSENMEINASHE MPRUYIOR®I n
tyrosi ne ki nase nodul ators. Mre particularly, the
invention relates to novel conpounds that function 15as

i nhi bitors of c-Met. BACKGROUND OF THE | NVENTI ON The
present invention relates to triazcl opyridazi nes as

i nhi bitors of tyrosine kinases, including c-Met.

Tri azol opyri dazi nes have been reported with useful

t herapeutic 20properties: US 5278161 and US 2003181455

I EROSS REFBRUNGE TOIRELAGEDRAPPEICATIONSDI t ors; US
6355798 reports tri azol opyri dazi nes as GABA inhibitors

B rec tor ands ectJv 0050 9
Rl BPhOBoRgTS PERETTS; VS BRSpAR Appiauen op Ay Ny
| 6T ERCHS ﬁlcld m;memhusgl P52 04 £82E9discleqoe tof, which is hereby
tyi Lonvr i ines as useful for treating or |essening
tﬁ‘ég‘ﬁgﬁ?ge?.‘? ltgllgl1%Urel%"d| sease or 25 condition. Academ c
| aborat ories have reported experinents wth
t F s (P i BR§16N the follow ng: Science of
Synt hesi's (2002 12, 15-225, Heterocycles (2003), 61,
105-112, Heterocycl es (2002), 57(11), 2045-2064, Journal
of he-isvention yelrtes taaiay sl copppurdsglss functign g3 profeigtyraspgAinase
TebaRhe Mok bR harlPahd inverdibheldBs to3tbvel &tnRfundOh& Bh&ion
US 4810705; 2222834 (equival ent US 3823137); DE
2auinlpiors @B6IMRY ent, US 3919200); DE 2113438; DE 2030581
(equi val ent US 3823137) DE 1670160 (US 3506656); DE

DE 2161587; DE 4309285;

Vﬁ%ﬁé%ﬁﬁmaéiﬁﬁ Jp 63199347; WO 1999037303;
UBhot %ﬁBﬁaVerLﬂEénGélA&SGﬁtrlam;@@ﬁaﬁﬁdb@@mmm&mfﬂrﬁbﬁm&mas&
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Serfaldi8gR] dakiftes3as ée&?ﬁtﬂ:%ﬁh&ﬁa%és’lﬁ%one el 18004 £H6HE RDks.

29(10), 1907-14; Aner, Ade El Massry, Abdel Mneim
BAAERIPLY B HARERT oy for "F%H‘ﬁﬁ’ﬁ lessgningrBeisevRiity ofja dEigpsepr

S@Jnaaloﬁ, AtademiSYdbol@drics hiRACHIRIATx &S Whh tiabloplidhz@ss
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08! 576 Tar LT G nd Fomr Son FERORBI AT hodi e, dear

Marc "Synthesis of s- tr| azol o[ 4, 3- b] pyri dazi ne

gg% 8 aita5s biorod: DR o0A RLoulileG BRYEDS ExTISERHONS

VWQQM%ICNWUS B919210):; DE:@I 13488, DE 2039531 BewivaleBt US L3|8§®@7)JDE
S1670 @&f@éﬁsks DEN 545?%?,‘/@‘3\1}\2&%@ A hed E‘é‘s‘)obﬁtil%l At by ty

-(substit ut

tﬁoai%slé’[f Q 29%9%[1984 dé%?ﬁ(é‘sl47'56§olfr@el993ﬁ7 WOMAIPeI1348; US
b Uk 6414%8&@ ’wé%6)034§832 V@@%olr&"’/psdf’% Yyhiggbarrick,
John, “Thermal cyclization of pyridazinyl hydrazones to

give s-triazol o[ 4, 3-14pyri chi zi nes and

pyri dazi no[ 2, 3-a] benzi m dazol e,” Journal of the Chem ca
Soci ety, Perkin Transactions 1: Organic and Bi n-Organic
Chem stry (1972-1999) (1976), (13), 1363- 6; Lundina, I
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derivatives of pyridazine and
s-triazol o[ 4, 3-b] pyri dazi ne," Khi m koFar nat sevti cheski
Zivr0ed/07§56972) , 6(4), 13-17; Sircar, Ha, "SynPGEYE$8064p8241
new 1,2,4- triazol o[ 4, 3-b] pyridazines and rel at ed
compounds, " Journal of Heterocyclic Chem stry (1985),
22(4), 1045-8; Bratusek, Urska et al., "The synthesis of
N- 25pht hal oyl - azat rypt ophan derivatives," Acta Chirnica
Sl oveni ca (1996), 43(2), 105- 117; Sala, Martin et al.
"VBi008e387 6 US 240 92698 WO 2003074525; WO 2003032916; Japanese
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canPI?yze ?‘h rar?'"?her ok %{162[? 'azo [E%Ebgéﬁycﬁﬁéi h?f)m ATP

tA:RKR@(ﬁ y@moewllgr Buplnfediijates |[¢régne sempmter Bleti(2901), kctnBhe
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I hase e tOO
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I36. is!ﬂ%ﬁﬁ:t&ﬁﬁdl%’&é "’J%Gmaﬂﬁ-lé?é’r%éﬁlﬁ@ RSPy <9¢97|) B PPfSL AR
expression o nor mal or nut ant proteln cinases in

e Ldtes aloe Breparation st [edd linsplpét- 2 biryyidasiaesh fertdden
denonstrated to play a significant role in the

devel opment of many di seases,, i ncl udi ng di abetes,

angi ogenesi s, psoriasis, restenosis, 25ocul ar di seases,
schi zophrenia, rheumatoid arthritis, atherosclerosis,
cardi ovascul ar di sease and cancer. The cardi otonic
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Mutations in c-Met, over-expression of c-Met and/or

HGF/ SF, expression of c-Met 5 and HGRSF by the sane cel |,
awo 20verEspr essi on and/ or aberrant c-Met si gnk@i/BEgo(6448241
present in a variety of human solid tunors and is
believed to participate in angi ogenesis, tunor

devel opnent, invasion, and netastasis. Cell lines with
uncontrol |l ed c-Met activation, for exanple, are both

hi ghly invasive 10 and netastatic. A notable difference
BetdRaR HRAIdIBbE @mailﬁ@aﬁlﬁwum Fhaih&iEN P8 DS 58(BY 369 Vel

receptor is that p os?horyl ation of the tyrosine Kkinas
detaivn!-iehale (gAies 8 e TPl SpyrdpassepeRtrdtt TorDehatives ot
CELI R lb]gﬁlﬁuizm@.’ih&ibdfyﬁélﬁdld) naéalohehthiARagerhiay €

been. identified man di seases,,
DEICRERYE Iﬁ'ﬁ]glaﬂﬁ’ﬁr(é&gﬁ’dl%g gﬁ’c@? ?"‘ﬁ"H én%tea,?" h 8F°é‘8?ttcéﬂ$§/
angyapaesadi Stidhodrens yatizsis|(2002), rlemaft 228 vmmamkya as}
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R e T A R W
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Kft@ﬂ%?ﬁlqu%)%d(@u k291 P8l APkahicak M@ & al. y@té'\{t‘ﬁﬁJZCOnggas

| eukem a {(E, chronic rTyeI oi d | eukeni a

seRthersdar (5o Pidebydrqaminriagid daemtaeﬁnaﬁﬁf%f@ﬁmql%%oﬁﬂ)
lgyloggi a (AUL), anaplastic large-cell [ynphoma (ALCL),

pr ol ynphocytl c leukema (PM.), juvenile nyel om)nocycti c

ult T-ce
FREER Bpr ot Sl s s or B Sanlbpoicon B AT RERy
wy@ly@d yieplaasfer of thy wdnmabgnoémﬁsf)qm Mmehwpydnbxyf goap pve

4962004 I e QU PR, M B SURRT,
muglmkmase ftylﬁm@mmvaluam tzdeWr@msﬂW/pmgl@svcm8241 See
Mabgehgengbs é&t&b%ﬁ%ﬂa@e g@tw%ﬁléd nﬂlc-Bcha 1P g;lorl\@tr lfléﬁf&brf) -llga

algia R ol e t he hepatocyte gr owth actor receptor,
@W@fswq of "ORBBIE FLINS PRI kDR 7 MRS hasdpaih ppico
leR2hdd 410y LA HAK bo dekRnbihtdG phly 18 1ﬁ8£x@?olé:ﬁhhe

3 41-5 an C|tes ere Bi ec M H. Chanpene and
SR i 30 e s tre e e RS 1S, SEEHR KRR rnoa.
osfer (ﬂﬁhaﬁesbﬁcﬂj&‘bbhrbhhﬁpthéﬁnﬁtbﬂtahﬂh)ls almtosclérosﬁa&&elbv&ular

b gyp BBt e A S R Y g dBHO BT Sy feen Sl

pasurainsibitors lof arociin kianses hyveprutivote uibyeah Ithﬂetrdalreaﬁ fof human
%ﬁﬁg"" Bised ncer 86 (1999), pp. 2259-2265; L.
opou . Gal ci opoul ou, A. Keramppoul os et al.,

c- net tyr05|ne | ci nase receptor expression is associated
Yink e Jghwm%aomf@ﬁ' (glssm\srﬁgg R0 Heke O TRUNYE G, i
pr ognostl c factors I h invasive breast carcihoma.

Riraseaivatmetieygkinse thap omolatesspll poliferg i, morphagenesit ardar k
AN THRAAMQYGE 1EFRIsRER R0 2070k D Fibteld @hois gﬁfé@ﬂ_@@ At
not epidermal growh factor receptor or c-erbB-2 in
primary human col orectal carcinomas. Oncogene. 7(1992),
pp. 181-185; K Umeld, G Shipta and H Kawasaki
Clinical significance of c- met oncogene alterations in
human
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15 col orectal cancer. Oncol ogy 56 (1999), pp. 314-321; H
Kuni yasu, W Yasui, Y. Kitadai et al., Frequent
aﬁ?{’)‘PF?W&'é?P‘Won of the c- et gene in sci rrhous tREFATS306/ e
cancer. Biochem Biophys. Res. Commun. 189 (1992), pp.
227-232; H Kuniyasu, W Yasui, H Yokozaki et al.,
Aberrant expression of c-nmet naNA in human gastric

carci nomas. Int. Cancer 55 (1993), pp. 72-75; WS. Park,
RR Oh, Y.S. Kimet al., 20 Absence of nutations in the
|cell BarEe dedBioncdhpdsbEofbi40gBifer a3 thefnbegid 8 fbuntvyptd 68 %DoNn  of
Met and HGF/ SF_protein in primary gastric carcinonas.
ﬁ!ﬁﬁ%yl&te%e’(tm@)ﬂafﬁﬁ”b%s 200; LH. Lee, S.U Han, H Cho

et at, A novel germli ne j uxt amanbr anc Met nut ati on in

human gastric cancer. e 0, 4947- 4953,
TUtRsyR dlet P veREF BRI CH%‘F%‘ gﬁ%%é%%w??reéﬁﬁ%%ﬁﬁ Yaht
QX P HEIFSP By @fe si@patinayd Gv@@{pﬁésbxofl aﬁdi!@f abgbrahtHiCvier siphdting is

activator and - & | n.gliom cells.in vitro.
Beetin prvargy o pggLEE G ahd bey N R Baficion 1 vl ||
Snfloghiasik, tamonldevepakean) fwasion, ahd mtasfamkh e MET gene
detected in human glioma. Mdd. Pathot 13 (2000), pp.
973-977; M D Renzo, M divero, T. Martone etal.,
Stulidines withtuatonofedé-Medh ectivetion icrogremeleanre bod leghlg dnwasive ng

R T o T e
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| ogy 20 (1994) pp.

TS eI RARE ARl (il flefTRce SRRARA! DO 2D L
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hepat.ocel | ul ar, WD 2007/ 075567PCT1US20061048241
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a1 vero, , Bar def |
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Qaﬁcemgﬂ r&ﬁéﬂ@n&bl&ﬂﬁ@ukdﬁn@ ARG Chfodid hhtropiilic letikemia
Cancer 82 640-643; L. Schm dt . Junker, N.
e ntlﬂggau

ERES st i kefidAhAsaogplatticdatge-pell lymphoma
RARLCD), PreigapRecykin lepﬁahial (aML)r ﬁna{ﬂeciﬂyemmgicuoqhﬂ@gﬂm e 18

iRl g SRR i o oo ie v e ne
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over - expressed and associated with art increased

m crovessel density in malignant pleural mesothelionma. J.
Cancer Res. din. Oncol. 124 (1998), pp. 291-296; J.

Kl om nek, B. Baskin, Z. Liu et al., Hepatocyte growth
factor/scatter factor stinul a{ es 20 chenotaxis and grow h
of malignant mesothelioma cells through c-net receptor.
Int. 1 Cancer 76 (1998), pp. 240-249; Thirkettle, P.
Harvey, P.S. Hasl eton et aL, | mmunoreactivity for
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74 (1996), pp. 1862-1868; E. Ichinmura, A_ Maeshim, T.
Nakajima et at, Expression of c-net/HG receptor in human
nwo-280Mbisecel | 1 ung carcinomas in vitro and i RCRY2POAHE4
its prognostic significance. Jpn. J. Cancer Res. 87
(1996), pp. 1063-1069; Takanam , F. Tanana, 'F. Hashi zune
et at, Hepatocyte growmh factor and 5 c- Met/ hepatocyte
growth factor receptor in pulnonary aclenocarcinomas: an
eval uati on of their expression as prognostic markers.
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therefore are believed to have utility in the treatnent
of di seases associated with the formati on of new
vascul ature, such as 10 rheumatoid, arthritis,
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20 See Herrera LJ, El-Hefnawy T, Queiroz de diveira PE,
Raja S. Finkelstein 5, Gooding W Luketich JD, Codfrey
Two ohrghsss7 SJ., The HOP Receptor c-Met |s OveP@ENpPyzaddgrdl
i n Esophageal Adenocarci noma. Neopl asia. 2005 Jan;
7(1):75-84; Zang Z, Wiser MR, DA essio M Gace A Shia
J, Paty PB., Inmmunobl ot anal ysis of c-Met expression in
human col orectal . cancer: overexpression is associated
with 25 advanced stage cancer. Cin Exp Metastasis. 2004,
ZéaGé).orf}Q%Hoerk'gs %o (f@@? o 30%5‘10 3& sé’iﬁﬁfat . JEM¥RNS, Weirich

[ Expressi on and correl ation of Met and estrogen
r &cé pl e Northauesiran fangilieewitl b%«ﬁﬁ'@r Pagillayy sspabearsipemxaed

Bﬁ@nt@a] ARl rﬁaﬂatlo:%qg%e]lﬁﬁT%té—}mZ&eﬂe C&%c&ﬁﬂé}l 585{3la| 03 %’qaCt

:  Tsuki noki Yasuda M
d7al9—i(722eé£ﬁEh%r ﬁvi’alvwécar?awen Kﬂolﬂeﬁaftdéypép'g«faaw A4 act or
mr-@xﬁ\‘e;mdnwmm&omer@oﬁ Yhea(amrpeotas‘oﬁ@@geaé S0mWiriple
net astasi s_in hi ﬁr ade salivary %&ng carcj noma Oncol
RassedipORrPiiGy ?2%'5()5 feme}"r%f’"%(&wgn 77N By 'fd—18%: Kar ube
sz\éag&ms: Park]s. PsRR RIS TrisbiaY mhﬁﬂ)oﬁrmdﬁh&umﬂoﬁﬂduﬁﬂéﬂﬂba oK.

R, bECu e Lo Bl D

B&FY:'QM B¥livéro, WOVZ&!HBW A7B&AdZIRET bLBﬂ@Mhﬁ%ﬁéln iHaemat ol .

ngﬁé-e L\bq\éhgl%é(og)d}s%ET o co ngé@}r{)sugalimas %ﬁ%&%ﬁnﬁ@#{nﬂﬁ

Kﬁml:ge&z B,999/Japﬂeﬁ4%6@e L(ﬁ;hnhlm; Ke fdakbl, NCNukbigawa et al., Novel

CHGEUBLISRL A o030 02 Rl 95 RARASE, DA L
HAP9)new:. 23M-235Q:6Mc@|ckerzeoeurr:b¢: GOGLatB emz BnEgMBPherBitocyte
%‘B&@A fak¥or re@@lﬂ @Héfé oVhr- &?‘P&?éh 1B soff rcEseKof lYlﬁlel’l

YOtO oncogene and 1 nsulin- row h

f lgalgegpia BP%HHWQOWIMMRQ BAP¥Rppre IsI&rE- J@i%i 1 Fghngh tTh

NREQRLRL GI. qkupmo&yte PR rdcrdiisbdef %tdrah@ fls RRBSbEAMeS are
endocri ne neoplasnms.” Cin Cancer Res. 2004 Sep. 15;10(18

Peverpxpyessod and agprripiehwitsan ingreastd Micrpest dangity infpaliEnasiq
t euriBheddBRALAEYL Caféd Weh (flﬂzcbﬂﬁolr me(pwa) plmmii@acxer

4, 91 31-67; D_Masu
%!"EHE% ﬁ‘ag Il“"‘ etpb, HeRAiS eﬁ'?‘%ﬁ F‘Ctgﬁicéft%{éf“f‘ﬁrrﬁ“m“'ates
baiemeam dntl rg&iv&tl’nbf &iahgndkibmewmﬁbmhfa@am thigphtcanstirecegtop kb

f te

b e S e b Rl Ve PERBBESH R "o

Gﬁnnm’roreaZGﬁty foP Cadhb52s, HEBZSF, bnet,sind leesizy R dh plemaemahgnam

P

B S ATESp e SRR ordL 2SR el oo,
i Meh i fReazo grad.i Emrssswntqf theooMet/HGH reedptarin bwmen melanocytic
' ﬁb@ﬁﬁ%ﬂ?‘%&hoﬂitmﬁ@ﬁ 2t e lﬂclatkdmsmp o mgﬁ%»&%[ me338ma fbiour

6/8-682 Many strat egl es have been devised to attenuate

avegiesHan. Bet/- SPareaioR APHh PRufdn’ Qi Aerussd.In fTof gressa. C.

S didtl €04/ Hep A6 HE Brolwil A28 (G F) 1ahu @R i RGAHKS-$1 @J&%témokn
20 nol ecul e inhibrtors. For inst ance, there are a nunb

ofstqqbiapigra %ﬂ?’?‘B{j’d’ AledpLHGF in ARFiSMARSLOCARYG: %ﬁ‘ﬁoIIXflCl beng Pis?ﬁséal
dms& 9<pma99) 5. L%massgb@ Qtit ah SIS 5ﬁse‘}, InEmrb aMeth vivo

i gst a psan Bi.osci ences

oot i é o g0 A st isAe kisprrbrors in
(lRiNHn%ﬁ]sEﬁE)ccllan@ oﬁf&hﬂnels(ARQ Pampl. 132 (fQSWMﬁYl G5-TH2; M.
I vEe[>ITI The 9(% %r%” [yl r'gs pv 10 f hepat

Novae] %4 Bﬂ%&&“%‘fa EHT I 9 gRRtoeyte

pgroweh ﬁactbysoasen"fectkn mammanmdm%xamm:su huypgcticowias.| Br J. Cancer
inhibitors of c-Met, and the use of such conpounds to
reduce or inhibi.t k| nase act‘JN\élty of c-Met in a cell or
a subject, 30 and nodul ate e-Met expression in a cell or
subj ect, and the use of such conpounds for preventing or
treating in a subject a cell proliferative disorder
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WD 2007/ 075567PCT111 S2006/ 048241 Il lustrative of the
invention is a pharmaceutical conposition conprising a
cRBRAHMAGksef Fornmula | and a pharnaceuti cal | y ROEEp&9Ie41
carrier. Another illustration of the present invention is
a pharmaceutical conposition prepared by m xi ng any of

t he conpounds of Fornmula | and a pharmaceutically
acceptable carrier. S Qther features and advantages of
the invention will be apparent from LK, follow ng

d 1 mhraCa! a h ession
gﬁaflﬁg& ;j_{gQ§9£ 1@&8 @I&ﬁ C]B:HTﬁ M‘A@s‘ﬂhhéég %]IQS JEIE‘Q%FJ[S Eﬁ%‘ SSF]

etffcemetdIGF resepior 'ard\wwnsrpn—amﬁ gelbhing spgstngRWs inpYitrp gad in vivo

rfas BURI dPfcabbeX 3 |JGCQQ@PRH§@7 963, )ppOTDE3UTEYO;
p%owtﬁh%?éﬁlhl bi télon (TA MG gl i g%l ai%pgrra tunors in

“‘?ﬁ"cg Tamapa, Ty @é%%’r’i‘{‘%” lﬁ‘ég'é‘?PaEﬂ‘FYE@O‘Ithi fActhi ¥ bear i ng
kdcsteasowi I5diraaaptey i BuiMen rae&ﬁxar&ﬂﬁfas ghowt h i's

Iotte as the nmedjan tunor vol ume (nmm rsus tinme
(Daegon heiBSETeHIOB A PIOBMEHE TEFkRSy Onplogh s> BRoh et 198~

23'197? AW, S‘id@fg@d Liaveid@1%0 Mo SLkatisibal e Und €1Ridal Bignificance of
erence e

the ne tunor v
o OR et ST Tor st el s sk A@Q@%@% Stre,66 §1998),
P&y ¢ers-ages; ofi. Tdkande di NﬂﬂlKlflﬁg‘ucmCdtuHBc-ME’It «b@rcssmn in

RS TR i RS pe bR andppBiR Sen i Rfed i fung

adfienoviagdinand. dm bPadoh 681620015 ppt Mélpl%éeht Férraeinit¥ G Di

(PP CHIRE ULt 3y ARGIP Rt R3S o tbllssc L Bl P
tostepsareomas dnd gaartiyatedhy either p pmaelenetmanlang’crzae femuabOn@dxe@ie
Sf@@@éﬁ”ﬁ&ﬁgr VOFMQ B, ‘ﬂl‘?ieﬁl 0, MIBlivedd, Wﬂhtéa%os@' fted as the

di an 't ,versus time (Days), for each
PRI xpIgstioreofsthe Mpt/H, fF‘FPéPt‘En'ElOWIaF sancen Tead: Grnger, 58994l
T69. ¥suass2cahe WHoak&d AN, @nr{,sm,d@ kf ©heR CRepRIMRER N Iefactor

nedi an tunor vol unes of vehicle-treated and drug treated
D) i oparies catihedial wmouy feids sigaviges thranigetipa At o gan
V&Irdm@n@éents hyz. vea!zrmeess (1@&9)99p Gnausd MIBBER; M( *{ol@cﬁQmQ5H
lgq o‘%‘r O*** = f001 Fi gure showzc,i the effects {%
Jriss ¢ ﬁPs"f‘P’&fﬁ‘ oighe CBITh BRI et Rd Srratente RV EhEr SR
(:Emanﬁh@mmm@umemn&me@rsﬂ(mm @GWﬁSVVﬂlllbLtRlﬁars P.

(Trhdosbr i 20 or ) Rl R Bnch i St Dbelia it ljgnant
thMGSSSUBS?WIGANﬁﬁEﬂ99§D fph293e368 d7. At Hemphreday. Zhu, R.

e MR el Biw AR O BLAR HAMACTENh BIGORE . |
mamgnqm@éveél Fothon, 1484 H05b 0ocB86e 396 o Rogprdgh Nofiamimes, M.

hBHlB@{ ety ot)éﬂgssi%t‘l ok iR Y&B'o%wgehése@hﬁﬁaxﬁcmm Dd their
3roup **=p<0 ***_=p<0.001) Figure 4

HaRRs: PPR?‘ ee&f?‘é,’thcffiCtB‘i/S&P"edcf?ﬁt?F agflsigm eall 136t0h ghPeLRgsl! of
tifiRs BAE R ralfB VI t@ﬁke@gmm@b? pﬁozlmenﬁ O@a pﬁshkagﬁbtb he
owth of S114 tu e m ce
%r?b‘e §f &b-derPeEsten f’gf?ff@sfagxtsy gF‘PfV”E' ?3@“? éHﬁFP/ﬁ Heniaptor @gﬂl ‘Eﬁn of
trb@:pid} ctMEgtonklafes Mtk p$8.6pr SdrdodisGe kyfovial sa&ccdﬁi g, )PaVKbll BTE

e e sl KR RGedh MBSty &8%8%%8&% Pror Sttt

ahe WIMEET AACHH mb@uﬂﬁ)% iRBEProid wtmoﬂnagdl@iwpa froBase fgligvAsr
nue . consec tu
?Fr‘ﬁ:hﬁ]a :}ojr% éom Hw lf% ‘%@&’%&3 %le se d%‘md

m5|ghed mnth flnal tunor wet m5|ght (grans) serV|ng as a
primary efficacy 15endpoi nt. DETAI LED DESCRI PTI ON OF TILE
I NVENTI ON DEFI NI TI ONS 20 As used herein, the foll ow ng
terms are intended to have thé fol | ow ng neani ngs
(additional definitions are provided where needed

t hroughout the Specification):
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The term "al kenyl ," whether used alone or as part of a
substituent group, for exanple, 25"Cl4al kenyl (aryl),"
reben®otssa partially unsaturated branched orPEHYREPHEs241
chai n nonoval ent hydrocarbon radical having at |east one
car bon-carbon doubl e bond, whereby the double bond is
derived by the renoval of one hydrogen atom from each of
two adj acent carbon atons of a parent al kyl nol ecul e and
the radical is derived by the renoval of one hydrogen

A fhil Jr QI ]ﬁd eH@én@ pFo%ﬁ@s‘BB &LQB% Sét%lt!]e Epd? ebgro%% BEen ed

about the In elther or trans (E)
clli?ﬁdéf?ﬁi'??roﬁ C”Wﬂ"éfdl 18(20aNy pp-r2R63CATS: | ncI ude, but are
not limted to, et henyl propenyl, allyl (2-propeny0,

but enyl and the |ike. r{:pl es |ncI ude C2.sal kenyl or
Cﬁe"&%ﬁe@ﬁ'}ﬂ rolgrqf gpgrant {I{ﬁ;é:/ st siggalingif é?eepaéh%ﬁﬁestf of various

| inRGascerE i iibiliod of e-Met G&@pﬁn &%ermm@ Ihaaaf bré&T §Plications
atons) refers to an alk

aIkenyI al koxy or
c'g)éll‘eo AR ent of RNCETS "bPVth “f‘?ﬁé‘%‘f‘&%’;ﬂ"“ﬁg’r“{qsé thgfinvpsive/fetagfatic
| phenbiypd) ilkiihg @pRLa whickSc-MREis mbeéwexmpmgemmwisa gitdredm

0.b carhon atans,jncl.usive. et. denat.es
b i e Freigenss ar o iRt B ST bR Ao
tianim tr@itrhydt of disbmth@ssodits@tiwah drrdfonnatida of aew vadculture, such as

SHOSLAb et GIOURy ﬁ{ersse N i?}leﬁfi:‘ Breea'g Clhcedc Vavassa
st rarlngﬂjt a n’ nmonava drocar bor-Ta t: JV\,he’r ein
theSordeive allalduns Ld &omeglio BM tflaeemwthv ahm@fandnﬂe nhy@cmg@nment

: ' ik cal |y
R A S O g e R S

“term nal carbon atont), substituent variables nay be
%@&%Qpn%@sx&{‘é(f CRIPRAIH BRI A PR a JHPhERY u@étﬁb’;%xre&@t@k £l
i nclude, but are not limted to, nethyl, ethy propkl
i RrpgIosisyf cerfain diseases. keeh aEdanenaewly. Redatiraner, matsesall cell lung

(hgahdaid, paRtdedut eﬂ@d,dfmla ngfp%ﬁﬁ pr&s‘iatmencteerem pakdey | am no-

refers to a radi cal forne e renoval of one ﬁ/dro gen
a‘{dsh"’?cﬁ‘fcb‘iﬂ‘%é°‘ﬁfeﬂab§"é‘ﬁe‘o?a“é{ﬁ‘3§a‘ﬂl%’59‘|°&ﬁ’frw
biynphéeih Al endBheirRecdréindma.di al kyl am no” ref ers to a
radi cal fornmed by the renmoval of one hydrogen atom from
the nitrogen of a secondary am ne, such as dibutyl arnine.
| Seelbteiaraciok Es-Hefnawy ienmexrbzedb cheehratl-‘rE Raf SitFidelsadia &chnment
f.the The
@ogdqxfgdf&)eint%ch JB Gr?rﬁtlrs use o%)i Ff(:)Hr I-g(gtg%c?atlor c-M%tOIs
s@tﬁs@xﬂr@e@ﬂ mgﬁsgntp!geal @¥denax: atqm@lqa Hevplaiiv y209f5| dat; 'Z(rlm?@aﬂl

bifﬁg% Wm% Vit r]?AQH;ElD%] %‘ACJTR nﬂﬁ@h %Ey fﬁd @B&ﬁﬂ a@nglghg @%
havi'n east one carbon-carbon tr| ona ere
et @ipmseoa dhBumap @é@rw@cfawrﬂverqxemem ls@ﬁschdwyléh ogen

alq9RR ch g@g& e@e& ©lin EXP MAslIsRERM00R 31 PHM08L 19T B Of, PRn£2, Pan
parent al mol ecul e and the radical” is derived by the

PernSoes Ho@um I HRRIGEIP RS AP FFlB et Mgt ahdcesirsa raeptar in
Eyapblﬁadnaa&a:&iumés] Sa8i.48D8& X BLéBEo &1 Xy Wdn. 200 DRI 1):78-9,

dthe lik I ) 8al l.
& i Tk PR sty Mo 3 afeng ¥ Bito T, ora
Sﬂt(DHaﬁiueﬂRU [ Wasdnhbal | Iylepmtelgra\tv&ﬂa&lbaﬁﬂtﬁﬁleﬂfnlnﬁﬁlfo&kaghhty
ca
30 R BB AR B RuBh bRl et bR e
chOQg vaslabﬁtuowem Kaowvan® matrrehmnaaKkIﬁmabe H| Yemegunm Bl Kogtme.S,

N R i L L el S Y

"fagtorasdyc-MIET™ exawdsmrainmnnym@ wyth defﬂe;e lereeiBengH dymploma. § v/ h
the definitions of alkyl, alkenyl and al kynyl. Exanples
i ncl ude C1. 8al koxy or C1. 4al koxy groups. The term
"aromatic" refers to a cyclic hydrocarbon ring system
havi ng an 5Sunsaturated, conjugated it el ectron system
The term "benzo-fused heterocyclyl" refers to a bicyclic
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wherein one of the rings is benzene and the other is a
heterocyclyl ring. Typical benzo-fused heterocyclyl
rwei26@lossssncl ude 1, 3- benzodi oxol y1 (al so knowRfTAES200p(48241
1, 3- met hyl enedi oxyphenyl ), 2, 3-di hydro- 1, 4- benzodi oxi nyl
(also known as 1,4-ethy|enedioxyphenyl),

benzo-di hydro-furyl, benzo-tetrahydro-pyranyl,
benzo- di hydro-thienyl and the like. The term "cycl oal kyl "
refers to a saturated or partially unsaturated nonocyclic

Ofadmatl SORAINSY; rmgjr)%érm@ngyem BrédhQd, Ri@a(d MEGRYedibe

removal of one ogen atom from a S|n e ring carbon

[ Wil Al pessinn & SR3aN Ky Rt Te Knadsen B e s G5y Harbeck

Cit Ct%é{toyérexﬁ%&ldﬁﬂﬁ RbE- posm&@ lbRRGHaBEY kd&ﬁﬁéégﬁh%&(ds with poor

cycl ohexenyl, cycl oh eg and cyclooct

il acatiindeRenesa SRRt I Ceneebe s g5 M1 S 678-82

G3ark@QyE] l@eﬂulrrlﬁWA rﬁ%seﬁp )&%hﬁ@l{kBksg rdercamaﬂ neaaRal ek enyl

and 202, 3,4 hex ah %- FE g .. The term"' fused
PRy ‘§V8¥eé‘ﬁ1““‘? gr%‘.“shrffogfa Bt fagrer ‘8“‘1’?6 PEULIP S QVAFSERTEEHOR wo

acljratedtwiti Befstaiccabilit® SewEl - diffedtiated pahdi€aticwadsyiabi ¢

He ti I t. I
g e B SR e b S
dieic Rrlvg Greaaagn ahdithe me:t h?ﬁmoctyergmwthetheootecmﬁdAd\sCmqar RE4. X
fé’do:r%uril”@i ﬁ%i&&ﬁ“ar &ffﬁ{a?. 9 L’id“er &%Lﬂ&%”&%l f’he a&ohﬁﬁ& al
one 1 Ag ca at f o at ons ntt y
slet@@_tled bétmoen trat8mogal @foEt anEx@pre@patncﬂt{u drewrthl fags:r
“ﬂ@&&dt&h \lvith ?umo%r fowAEh bhd 0 Gh RofEfaft-cOi hn Qg&e?gat%mm

are nitrogen at s an

r@lﬁ@@qdoygzaéﬁf @q(y:gré ﬁg%f 9§d|:)§%n15@} demnst hgneyel, Dieter Prechtel,
2840k O ReGub PRI -52008 1:9418@Metmerekﬁ{e@lodlﬁtn%&a&{dwe Br&fser S

to a radical derived by the renova one hydrogen at om
f F29RRr Adgntifigs RAYEWS it RoRT glinicp! purene ndgpradeyt of Hsg/esps Indnh

Ty piceadooset & gag-gh2 r adi cal s i nclude fury!, thienyl,
pyrrolyl, oxazolyl, thiazolyl, inidazolyl, pyrazol yl ,
I soxazol yl, isothiazolyl, oxadiazolyl, triazolyl,
tmaaydstaaangslhav@wendreﬁyéd toytenudRzibBithnt Mgt \signaligl inhuman

DB et o) P shlBitn ree e of BREGgraboiss and smai-

bmnlz:culer irdhétioksy For ipstamehihazake/d numpbsriofi YAIGF/SHagaganddts ari ny| |

GihiRbis Q}ﬂre:rrtlyslgthlgﬁld{epéﬂwm&{i Qg&l 5?)(%0;1?@%‘% ﬁj;),”é‘nlueMed

qui nazol ul noxa naph
pleagipstating| Kegad Bigreich¢dsd17-AAGPhAmgen (AMET-E0D) chxdliyis (XiLe38) s

U364 RERA AtUPABTeh] dhathoRj G orionocyel ¢ ring

radi cal er|ve by the rénoval one hydrogen atom from
a single carbon or nitrogen rlng atom Typica

S SPARHS B RSRR 125 B ooy PO ™

2- |n1dazoI|nyI (also referred to as

| i
4Th ypresex mve 1’1’0n I‘OrVIaC%a ¢|3 ae:l%ya'zl)lro?gtl agzxczng? ﬂl’l X%%oubxceisr o J‘ormrxla

1I) 4s glrogfa(lat*yyd)smcrmnqgh qunlylto ts, padicaliatlin prauiyto,rs of c-Met, and the use

¢ )
hxj,-'ey ngﬂpgf[&gpb%h%y 5 |r%°rza’e€ IS{] @ﬁfb Cflatsﬁgc%ﬁﬁg Xk‘ & _H[]et 1[% a cell or a subject,
@db@qdutalﬁ eMet exrecseros in & cell erubiento sk ik @scoof armh edmpsmadpfor
R e et e RS G
1Pk to a core nol ecul e, but may al so occur on a
substituent radical, whereby the substituent radica
beconmes a |inking group. The term "i ndependently

sel ected" refers to one or oy e substituents sel ected
froma group of substituents,” wherein the substituents
may be the sanme or different. 25
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The substituent nonmenclature used in the disclosure of
resent invention was derived by first indicating the
WATHY the point of attachment, foll owed PEY/USHE048241

I|nk|ng group atons toward the term nal chain atom from

left to right, substantially as in:

30(Cl.6)al kyl C(O)NH(C1_6) al kyl (Ph) or by first indicating
the termnal chain atom followed by the |inking group
atons toward the atom having the point of attachnent,
susit3ive ioalhb ynveﬁndmls a pm:r%élﬂc&?&ﬁﬁ%a%ﬁ kbmpRONOA Bhiigshint

P Cl 6

S TPEmLARAN A BB S BLHrirnis P 48T B gt

a;brhmhmdexttmn acra/plmtmhc’rwnsalu drapsition prepaa¢dinsmixite Myest tzny
R

PR 4 ot b P B IR (B 0 1o

be |ndependent The ternms "conprising" "including" and

. 1 LS
S Rk pg B BptdB et 1 Shhtol b1k RGPl IS
ndatailed Wescaipden ¢fithelinysating and foncthaciaimes.r ul es wel | known to
those skilled in the art, by either standard |11 PAC

nomencl ature 20 references, such as Nonencl ature of
Organic Chemstry, Sections A, B, C, D, E. F and

(PESERIPTIGN P THRFREERESY 79, Copyright 1979 1 UPAC) and
A CGuide to | UPAC Nonencl ature of Organi ¢ Conpounds

(Recomendat i ons 093), (Blackwell Scientific
FeighiREHoMR She kRO, of CRID Yl BINiratSP St dddipdunds 6fithe present

| | abl t k A
I T e
@ngﬂﬁalﬂambﬂ(uﬁ hudaf rhice.e ASittich @neigy Heghnedn Ddy 1 in mice bearmg
Canbr. e

Kb S B R
Cﬂuewr sblnsne lmamé) opesntime (IPays), fdreradngopp @nthalsmd)' Al the gd of
WaL 5151@8\%] ¥, Binh GRS Wal Qﬁlu&h@& floRAhE aiffe];'efancg‘o&(vegrﬂ Hddian
such as pyr , MRy be

het er ocyc I ne an ul no
named velowes @Iﬁ yehicletretitdds @ﬂ@mg-@m%mqemrwmmpercemage of

f:ﬁE ﬁ%ﬁ%aﬂ Quch@ Vi hLEEAL vdrRdE-GRASa c&fe{ol %Q, gmﬂpk@es ekLh&S o1,

pyridinyl refer to a radic pyridine, and
e;?ﬁﬁﬁoa%inolyl or quinolyl refer to a radical of
quinoline. ABBREVIATIONS As used herein, the follow ng
abbrevjations are intended. to have the fol qy%ng 5
Bt o e L1 OB SEH oh o SOBR A B ¢
naedidn iiht mpghQotpb iRl MRET) bt Gaddr @Rywth inhibition (TGY) in US7TMG
glioblastoma tumors in nude mice. All treatments began on Day 1 in mice bearing
established subcutaneous US7MG 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
tumor 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,

F#%=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 U87MG

10
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1H NMRProt on Nucl ear Magnetic Resonance AcOHAcetic Acid
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15 Cs2COBCesi um Car bonat e DAST(Di net hyl am no) sul f ur
trifluoride DCMDi chl or omet hane DI EADI i sopropyl et hyl am ne
DVAP4- Di et hyl ai ni nopyri di ne 20 DVSODI net hyl sul f oxi de
EDCN43- di net hyl am nopr opyl) - N- et hyl - car bodi i m de

ESI - MSEl ectrospray ioni zati on mass spectroscopy
Eli2Blste tnh yhmers lirenudetnIDE r AR trhaythenisibagan2dn B8 AoEnivg|bearing
éé%@{hgcrl SEltlb%ﬁ:ﬂEéorl]lx IUSQR/FCE ﬁ]tm?orgt .QHII’:IE Q%Pgtl th(gl E‘JEEy Hﬁéfyr, mgl
HATIZ® was eadaddiehromnheaditierefice/feyweenNhdynikdiat etmametumdswf oni u

Wehicle-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 4 shows the effects of oral adininistration of compounds of the present
invention (Example Compound No. 61) on the growth of S114 tumors. Female
athymic nude mice were inoculated subcutaneously in the left inguinal region of the
thigh with 5 x 10° S114 cells in a delivery volume of 0.1 mL. Tumors were allowed to
grow to for five days. Mice were dosed orally at 100 mg/kg compound in 20%
HPBCD or with vehicle (20%. HPBCD, contro! group). Dosing was continued for 4
consecutive days. On the day of study termination, tumors were immediately excised
intact and weighed, with final tumor wet weight (grams) serving as a primary efficacy

endpoint.

DETAILED DESCRIPTION OF THE INVENTION
DEFINITIONS

As used herein, the following terms are intended to have the following meanings

(additional definitions are provided where needed throughout the Specification):

The term “alkenyl,” whether used alone or as part of a substituent group, for example,
“Ci.aalkenyl(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 Cs,.galkenyl or C,4alkenyl

groups.
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the alkyl portion of a radical in which .llkyl appears as the prefix root containing from
a to b carbon atoms inclusive. For example, C4 denotes a radical containing 1, 2, 3

or 4 carbon atoms.

The term “alkyl,” whether used alone or as part of a substituent group, refers to a
saturated branched or straight chain monovalent hydrocarbon radical, wherein the
radical is derived by the removal of one hydrogen atom from a single carbon atom.
Unless specifically indicated (e.g. by the use of a limiting term such as “terminal
carbon atom™), substituent variables may be placed on any carbon chain atom.
Typical alkyl radicals include, but are not limited to, methyl, ethyl, propyl, isopropyl
and the like. Examples include C, salkyl, Cisalkyl and C,.4alkyl groups.

The term “alkylamine’ refers to a radical formed by the removal of one hydrogen
dtom from the nitrogen of an alkylamine, such as butylamine, and the term
“dialkylamino™ refers to a radical formed by the removal of one hydrogen atom from
the nitrogen of a secondary amine, such as dibutylamine. In both cases it is expected

that the point of attachment to the rest of the molecule is the nitrogen atom.

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 jis 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 C,_galkynyl or C,.4alkynyl 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 ox.ygen substituent on a parent alkane, alkene or

alkyne. Where specific levels of saturation are intended, the nomenclature “alkoxy”,
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Peppsi -1 PrPyri di ne- Enhanced Precatal yst Preparation
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ppt Preci pitate 15 RP-HPLCReverse Phase H gh Pressure

Li qui d Chronot ography itRoom Tenperature Si 02Silicon

Di oxi de TFATrifl uoroacetic acid THFTetrahydrof uran 20
Ttk aKe r‘alﬁﬂfy%t’ QB RRNYorMsfehPlith BeSieRGIRYA-6f dicd> The

present i nvention conprises conpounds of Formula I:

el 2gd plkynyl. Exawalew@iada&sa k3 Sgeal ki agRSeut i cal | y
acceptabl e salts, solvates, and 30 stereochem cal isoners
t hereof, wherein; Iti is nmono or bicyclic heteroaryl

(' &y 2pPRpatic iR to Ay eiRrRrbop rﬂ“ﬁf&‘ftw happeas ol yi
fusbailed, donjugdaze h;électr@‘xggmhyl pyrrolyi, indolyl,

i sot hiazolyl, triazolyl, benzothiophenyl, benzothiazolyl,
benzoi m dazol yl, benzoxazolyl, quinolyl,

The term “benzo-fused heterocyclyl” refers to a bicyclic fused ring system radical

wherein one of the rings is benzene and the other is a heterocyclyl ring. Typical
benzo-fused heterocyclyl radicals include 1,3-benzodioxolyl (also known as
1,3-methylenediox yphenyl), 2,3-dihydro-1,4-benzodioxinyl (also known as
1,4-ethylenedioxyphenyl), benzo-dihydro-furyl, benzo-tetrahydro-pyranyl,
benzo-dihydro-thienyl and the like.

The term “cycloalkyl” refers to a saturated or partially unsaturated monocyclic or
bicyclic hydrocarbon ring radical derived by the removal of one hydrogen atom from
a single ring carbon atom. Typical cycloalkyl radicals include cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl and
cyclooctyl. Additional examples include Ci.scycloalkyl, Cs.scycloalkyl,
Ci.iacycloalkyl, Csagcycloalkyl, decahiydronaphthalenyl, and
2,3,4,5,6,7-hexahydro-1H-indenyl.

The term “fused ring system” refers to a bicyclic molecule in which two adjacent
atoms are 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.
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ClakiePandR| HeRitylivo- CY AR epial k@B Yhe KRl ef erably Cl4 al kenyl ),
al kynyl (preferably 20Cl.6 al kynyl), cycloal kyl
(preferably cycl opropyl, cyclobutyl, cyclopentyl,

CYhd ©fif xgdbsﬂtutay'c feddie pd a/l:c)re nhﬁacereammler(emreﬁ@é amljbgen

id dr of et t.
o8 e b I B R s B LS St o
t stnnalmytdccbpwc@mymmetlde rtadn yrddy @ishioopy pamshbstipieperaditan whereby

E‘i?s’i RJ%R{ daf¥hr bewh&%ﬁ@}% é.rgét%_) 1, 1-di oxi de,

, Or plperazi -02-al kyl (preferably
-OCE C}QC113) - (0) - Ro, 4) al kyl - mor phol i nyl, -Co

n’ﬂlé‘t\é}m pﬂnﬁ@ﬁén@l‘eﬂﬁ} selecg&l ’rm}‘eksytjo oﬂé BPh8A s‘ﬂ%étltuen@se@lehﬂon%
-met hyl pi perazinyl, - kyl -C(O)N kyl
ofrougyp REDLS. heTes) Wc N%)'JSF@EH@P&Y&@%@ gﬂm%% @Fr&m y
pyrrolidinyl, tetrahydrofuranyl 30tetrahydroth|ophenyl,
|t|dazol|d|nyl hi azol j OvaO|IdIn

|
t Bie S&HV&P%;‘}P‘Hﬁ%ﬁa‘“fFé‘F? W’Eﬁ‘%’ %‘fﬂ?%‘ﬁ%/?féhwms%‘i‘ HYEREMRES,
t derive@ b kit iddating thic@pd RiMahd M lpblE phalabibitnt, llowed by the

gl:u‘ﬁwgggélﬁ% 'ﬁ{?f“f ?clvb(%6§ﬁdf OnXa]\ﬁB%{'n ea];oen*rn g‘gmyleft to gght substantially as
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(C1.6)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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al kyl sul fonam de (preferably Cl.6 al kyl sul fonam de), -CH,
-Qal kyl (Preferably -0Cle al kyl), -NH2, -NHal kyl

( pVeREYARBISY7 - NHC1. 6 al kyl ), or -N(al kyl)2 (pr ef@resabos/o4s241
--N(C1, 6 al ky02); SRe and Rd are independently sel ected
from H, phenyl, heteroaryl, or Cl1.6 al kyl, wherein said
Cl. 6al kyl may optionally be substituted with one
substituent selected from -N(CH3)2, norpholinyl,

pi peridinyl, piperazinyl, Nnethyl piperazinyl,

al kyl sul fonyl (preferably C _6 alkylsulfonyl) - SO2NH2,

al kyl sul f onar ni de ( referabl -6 10alkylsulfonan1de)
hydr oxyl, and al kox oﬂaﬁ@mgﬁa’ﬁﬂd?5§%ther my forma 5
to 7 nmenbered heterocycllc rlng, optionally containing a
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benzo-fused heterocyclyl (preferably benzo[1, 3]clioxolyl,
or 2, 3- dlhydro benzofuranyl) wher ei n sai d pheny
Reedpas | ngjo nusludingd il o containing! pre usred hé'iﬁtq Brikeif gren,
sdd,lgatﬂutddtseﬂl;ew th one, two or 30t hree substituents
i ndependently selected fromthe group consisting of: -CH,
al kyl, phenyl, heteroaryl, al koxy, -CN, halogen, nitro,
-NNDERIENANDERSRR, - NHC( 0) NHC1i 5al kyl , and - NHC(0) C1_5al kyl ;
Rs and R6 are independently selected from H F, dia
al kyl, -OH, -0Cl1_6al kyl, 5-NHC i aal kyl, or
-BNCEit-vsmrkindic2ted aromReuahehnks veanddroge bkieg nboemlguE3ulbs

%‘éﬂ &%Uf%’fla ols @ Gein@ind7d £k, By Wither'stBaraGUP AR hSRKIaMVL
references, such as Nomenclature of Organic Chemistry, Sections A, B, C, D, E, F and
H, (Pergamon Press, Oxford, 1979, Copyright 1979 TUPAC) and A Guide to IUPAC

Nomenclature of Organic Compounds (Recommendations 1993), (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., Toronte, Ontario). It is well known in the art that the
radical form of certain heterocycles, such as pyridine and guinoline, 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 quinolyl refer to a radical of quinoline.
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10R7 and R 8 are H, hal ogen or Cli6 al kyl. As used
hereafter, the terns "conpound of Fornula I" and

" WEhPOUTES7of Fornula |" are neant to incl udePal/E&opqius2dl
phar maceutical ly acceptable salts, N oxides, solvates
15and stereochem cal isoners thereof. EMBODI MENTS COF
FORMULA | Preferred enbodi nents of the invention are
conmpounds of Fornula | wherein one or 20nore of the
followng Ilimtations are present: K is nono or bicyclic
heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl

Msubstltuted with one, two or three Ra
25wherein Ita is -NH2, hal ogen, al koxy,
ak her | t.hi f.on | fonyl,
h’léﬁ oar“"'ln ff e Yy e %bel%revrl%%:é"%#rellgtﬁ ‘#‘%‘rﬁ‘_\?ﬁ, a Eﬁ%w i‘%
ahdaplngsl I(efddnamldabbrealahyhs arapnmlvnﬂoa Mibyte needddythnghauo the
teroaryl, cyano, al kenyl, al kynyl, cycloal kyl,
@g’t%g?ﬁc%%m@? _oCe-al kyl, -C(0)-Ro,
Co_oal kyI rmr phol i nyl, -ql. 4) al kyl - pi perazi nyl,
JOONME azi nyl , Paton NyclkdcMagRbtic RSEOJNEL Co_oal ky1l- 12b, or
GAEHMR, Rd; wher éicetiRpcids het erocycl yl, al kyl sul fonyl
-BO2NH, al kyl stiabemani de, - OH, - Qal kyI -NI 42, - NHal kyl ,
DM al kyl ) 2 Drutepaiadl Methanod i ndependent |y sel ect ed
f¢RAEr H, phenyl DCH@faéffdo(é*rlSﬁIOfo%‘r Cl 6 al kyl, wherein said

HCé’falkyl may IsIGoHle substituted with one
Aty t uent sel é’&?‘@ﬂ“ﬂ‘?om -N(CH3) 2, mor phol i nyl

#dinyl, SplBEPRLARIAeN. net h i per azi nyl ,
a'?E%Tsul fonyl %@Wﬁxﬁf’k ‘érd'[‘f%?féfﬁﬁ hydr oxyl , and

abgeixy; or Re amlctﬁiﬁkomegxeﬁ&er may form a 5 to 7 nmenbered
heBA ocycl i ¢ ri Dgisof@ppylanglamincont ai ni ng a second
He¥MaPonoi ety sekldmnechylandsodridded, 10N(al kyl ), SO SQO2, or
IMEer ei n sai dDReelRylsulfiedider ocyclic ring is optionally
SEMSt it ut ed wi t N-@FdiyethylaS0@eprdppll)-Noethylaodlikyde; A is a
rE3igM8el ect ed f Ebwirbdpeaygiowiagiononsss spactrgscopy phenyl, nono
di2®i cycl i ¢ het &iashylyether
FEtM- et hoxy - bedrgthylagite qui nazol i n- 4-on-6-yl ,
ﬁpﬁ\@zol i n-4- onEehwAcetaied 15 benzo-fused heterocyclyl;
©¢i n sai d phEyl acetps¢ croaryl, or benzo-fused
HePE ocycl yi ar @tf@pt’h onal | y substituted with one to three
substituents i n#&¥Bhdent|y sel ected fromthe group
nsi sting of: i?l_l\%tl«rér al kyl, phenyl, heteroaryl, alkoxy,

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

hexafluorophosphate

HBTU O-benzotriazol-1-yI-N,N,N* N’-tetramethyluronium

HCI Hydrochloric Acid

Hex Hexanes
hexafluorophosphate

HOBT 1-Hydroxybenzotriazole hydrate

HPLC High Pressure Liquid Chromotography

KoCO, 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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hal ogen, nitro, -NH2, -N(CH3)2, -NHC(0)NHC3.6al kyl, and
-NHC(0) C1_6al kyl ; 20Rs and R6 are independently sel ected
f NM00A75I7 G t, al kyl, -OH, -0Cl_6al kyl, - NPET/UBHPGR4PL41
or -N(C: salkY1l)2; or Rs and R6 can together forma C3_5
I 2ycl oal kyl ring, an aziridinyl ring, or, an epoxidyl
ring; and 25 R7 and R8 arc H Oher preferred enbodi nents
of the invention are conpounds of Forrmula | wherein one
or nore of the following limtations are present. 30 Rl
i dolono or bi cyeddle heteroaryl, or pyridin-2-on-5-yl,
viliav ei n sai d hetveaaldy lweight opti onal | y substituted with
ON&CO:;Wo or t hr SedintmeCabbgtd nents; wherein R is -NH2,
hah,89en, al koxy SodiukySwfileer , al kyl t hi o, al kyl sul fonyl,
phagOsul f onyl , Shéuermpdrogesudrbomyd , het er ocycl yl sul fonyl ,
-ISEONH2, al kyl sSbéionaidydtexidal kyl , am noal kyl , al kyl am no,
pRadl| , het er oaSpliumcyydnexideal kenyl , al kynyl, cycl oal kyl ,
hea@Hocycl yl , - CeoJiuRbtlydoxide oal kyl - nor phol i nyt
-lBSoalLky/ - pi peniBlompbyccin@oidenal kyl - pi per azi nyl ,
-Md.©@al kyl - N - nétorppnipingdlasige nyl , - Comal kyl - Rb,
-K(BFiND4- 00. 4) al RptralisriplanylplpsphivreR|iadium (0)
whrppsirifr Rb i s h&vedipeyohgiced Breksthlys| Hrepapation-Staipligapion and
al kyl sul f onani déyitiatipncadengak RYSigmapdrich)NHal kyl , or
-?ﬂgal kyl)2; R &m$im@teare i ndependently sel ected from H,
pREWIALC het er oaMprersyPhase High Rrgssure franidiCGhremetgserhy| ky |
ndy optional |y BOCBUIFMREEd] with one substituent
s%‘%éct ed from SNSSF‘@'?’?@?TDI phol i nyl, piperidinyl,
18} per azi nyl, Nrdupgsetsiasdr azi nyl, al kyl sul f onyl ,
- NH2, al kyl's TR fg{,; h dr%xyl, and al koxy; or R
ahd-Rd t oget her DM HB™Y nenbered heterocyclic
ri'ng selected f Y2 gr oup consi sting of: piperidinyl,
nmor phol i nyl, and 20pi perazi nyl, wherein said piperazinyl
i BORMIUIONRI |y substituted with al kyl, -S02alkyl, or
-C(0)alkyl; Ais aring selected fromthe group
consi sting of: phenyl, nono or bicyclic heteroaryl,
STHefprassnhioxgntibe nembiises ebmpdurds of Formfiladh- 6- yl |
qui nazol i n-4-on-6-yl, and 25benzo-fused heterocyclyl;

3 heteroaryl, or benzo-fused

Formula I

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

stereachemical 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 Ry

substituents;
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heterocyclyl are optionally substituted with one to three
substituents i ndependently selected fromthe group
cigs108Y07p%§7 of © - OH, al kyl, phenyl ., het eroar yPCT/HPARMII8241
-CN, halogen, nitro, -NH2, -N(CH3)2, -NHC(0)NHC, 6al kyl,
and -NHC(0)Cl. 6al kyl; 30 its and R6 are independently
selected from H, F, Cl-6 alkyl, -OH -0Cl_6al kyl,

-NII G _salkyl, or -W salkYl)2;, WO

2007/ 075567PCT/ US2006/ 048241 or R5 and R6 can toget her

f or m avhediPRG CINIR|, kylbgedni (P@feraily EZCT drdBr),ydIkdxiyfrefe@sbly &g

ool A PRE o BRI o SR D B P G Eribly
wher eICl]_(, alkQIthib), mklyeumﬁnyl meﬂ‘efdtl))lm mkylsltqmﬁohglo Jphesylaulfynyl,
presen icyclic

pYr | di's te?a&qslgfonyl (IW\%ﬁfem e gelgroar rt ion O S’:’tld b R&E %lai‘yls%rlfonyl is

erein Peroar
100pt |pmfaiablyy pyuby:.lt thiqmaq'lmﬂaholgh gyraml@l ﬁrraxt;hneredﬂolyl,

bst t r
21 iey! S REDI ey R Casel Sl o el
het er cbam;dtlsarztoﬂxdrt;dnzomedaeplabychwwlfloqwholyk BagNFizanyl,
| kyl
et or Sy PR St sl AU REG ot (URTh P RS
het er @etongf said heprogylylsultang] @)pr%rablyq:(yrrohdmyl
4) al kYétrdﬂ?&x%ﬁﬂhdﬁ,%&rahy@x%tfﬁ%%}{ " Hﬂu@ﬂo‘h%n@y |tl;;azohdinyl

-00. 4) alk pl pérazin

pi per @zpmlﬂmyl @qahnqrapykrymxlﬂstrahye{qsl}lmrawd » Piperidigyl- Rb, or

- C( 0) NReRo hogMIﬁIo%i l%i’m?'lsl h@t(ﬁﬁ&cﬁﬁl‘@ﬂohnyl d)-? plpecrﬁzllrll(yl)
yl,

aLl cyl suI fonyl | sul fonam de, -

N SR e b T R A0 el ol . o

IC ndgpem@wﬂmly C&@ilﬁﬁ!i Qeéhifdalityll (drefepiBBNybthyRetie) czamlmuner
1

SuBst (DB BURR oL SaP B S PO T

- N( CEX@pahenyn tmdimlyl,rmdrazomi Ffefalnyﬂl ny-ldazqmylpexaa«zlynyhlyyrolyl,

e B R O A, 5,

t oget henzamidat@ylrbenzbxdzolyt, qmwbérlwdzcbfeteeybqymhzcmnm ng 30

e AN Rl A, POALSEA lenh ] By

opti or%uehﬁ(ysﬂbwﬂp@lmdpwhrwlachq)@propssmlqbywl cyelopentyl,

- & 0) Rbighexyl ¥ yRRALHT IRBARG Iy WRRORELRARZIikiny1,
tetrahydrofuranyl, tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl,
oxazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
thiomorpholinyl, thiomorpholinyl 1,1-dioxide, morpholinyl, or piperazinyl),
-CO;-alkyl (preferably —CO,-CH,CH3), -C(O)-Ry, -C(1.galkyl-morpholinyl,
-C-syalkyl-piperidinyl, -Cq.ayalkyl-piperazinyl, -Cqgyalkyl-N’-methyl
piperazinyl, -Ci.qyalkyl-Ry, -C(O)YNH-C;4jalkyl-Rs, or -C(O)NR:Rg;

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-NH>,
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Ais aring selected fromthe group consisting of:

phenyl , nono or bicyclic heteroaryl,

3- VO 2/E1RBRY - benzyl ) - 3H qui nazol i n-4-on-6-yl, PCT/US2006/048241
qui nazol i n-4-on-6-yl, and benzo-fused heterocyclyl;
wherei n said phenyl, heteroaryl, or benzo-fused
heterocyclyl are optionally substituted with one to three
substituents independently 5sel ected fromthe group
consisting of: -OH, alkyl, phenyl, heteroaryl, alkoxy,

- CN, hal ogeikylsifédaenide (itdZerabl NCEBk Rlsufdddai45) NIGE, 6 iyl

and - NHC( O | e,,and | ndepen el ed
from 1 FBRrnE e g nin, RS ERTOSTE Al Fofi 2
cycl opr opy br MN(alyl)a(peefEEblgr i (B8s dk @)}, O her
preferred enbodi nents of the invention are conpounds of
Formula | wherein 150ne or nore of the foll ow ng

limtati ochanceRpamaadﬂpenthtly selentmidTam: Bi, piyatyl, eteroaryl, or
het er oaryl 0L QY L) [ei aj roaryl
e oot somalcr Ml B B C I e BBy S ElEA
substi t uenbss s@@mﬂuansclnctﬂi from: -INECH:)h acoplediny h plpexginyl,

et or oaryl ZIFFBI N el BRI STy
al kyl sul foﬁ&MSd@Oﬂ)&] k%@z,NsznﬁﬂhﬂalﬂfGymfhl (Reeffexaltlii &6 phenyl |
het cr oaryl alkg)éaﬁgnanghésq@ﬁlmxé?gw%_yb&bxy,cycI oal kyl ,

het er ocycl yl, -0Q2-al K

- ((1-4)al kyl - mor phol i nyl, -C(14)al kyl - pi peridi nyl,

- Cg_cnal kybr Ri. B&l RZ 'tc&ﬂher may @?ﬂi&i X 7 M metley heterocychc ring,
pi perazi nyl, - Comal kyl - Rb, - ) NH- 0Q4) al kyl - Rb

-C(0)NR R4 opiignatiy Fﬁ“‘ﬁf““guas‘e‘ﬁ’é‘f‘é‘ﬁ‘}&%f‘&‘?‘w Se‘ﬁ?‘R? fretn ‘Pd?‘ﬁh

- SO2NH2, ahxkaakszmlsf@rmm @ies (sa(a—k RQﬂbzkwaycmNh& prefdldal }kyl
or -N(alky % (gp it are qgependently sel ect ed
fron1 H  pRgfsed ﬂ@ﬁ@?%gP%meﬁF“%ﬁ 6 al kyl, wherein said

.al kyl may optionally be substituted with one

substituent sel ected from .- N(CH3}2, norpholinyl,

pi peri di nyl3~>n"NB,2 0%I@7p5%~ 1048241

pi per azi nyl , thyl\gxbger [ &kgrlfonyl
Koxy; or

- SO2NH2, al kyl sul f onam de, hy roxyI and
and Rd tog y fcﬁqn 5to 7 nenbered heterocycllc

ring 5 seledfednfr Hathg_ roup consisting of:
pi peri di nyl, rphol i nyl ;™ and pi perazi nyl, erein said
pi per azi nyl is optlonally substituted with aIkyI

. S02al kyl , rein qa 4&,; hﬁlhéteiocyc 1c 51%'&5? Selal§¥ Flﬁ)stltu l‘h

group con3|s 0G0t T PRERY
10het er oar glkyl (preferably -C.s)alkyl), -SOqalkyl (preferably -SO>Cq-galkyl), or

e Mo YRR ARy o6
A is aring selected from the group consisting of: phenyl, mono or bicyclic heteroaryl
(preferably pyridyl, benzooxazolyl, benzothiazolyl, quinolinyl, quinolin-6-yI-N-oxide,
quinazolinyl, qninoxalinyl, 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-yl), and benzo-fused heterocyclyl
(preferably benzo[1,3]dioxolyl, or 2,3-dihydro-benzofuranyl); wherein said phenyl,
heteroaryl, ot 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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benzo-fused heterocyclyl; wherein said phenyl,

heteroaryl, or benzo- fused het erocyclyl are optlonally
sUBSRIfIt8d wit h one substituent independent| PCIAISYRE/EA§241
fromthe group consisting of: -OH al kyl, phenyl,
heteroaryl, al koxy, -CN, hal ogen, nitro, -NH2, -N(CHG)Z,
-NHC(O)NHC 1 6al kyl, and -NHC(0)Cl 6al kyl; 15 R5 and R6
are i ndependently sel ected from H F, or or R5 and
R6 can together forma cyclopropyl ring; and 20 e and R8
aptenyl, ha@hanyl, plkeker-Cby hanEpadnionenMNH O FN(GHE)H, nvent i on arc

f th
T ROePRE e A R EAILTTE 25a™1 S Hono o

blcycllc heteroaryl or pyridin-2-on-5-yl, wherein said

St d r
R T A Y R R e A
alN&ysalksl, Rg/ibgﬁheqdkyllai kyl t hi o, al kyI sul fonyl ,
phenylsulfonyl het er oaryl sul f onyl , heterocyclylsulfonyl,
SOZNHZ, 30a|ky|su|fonan1de al kyl, am noal kyl,
Wsu B an fesipT formarGseaslgtlkylaingnen 22ndiaphying, an Ryny| |

jgmi@n@eteroeyelyl -02-al kyl, -C(0)-125,
4yal kyl - norpholinyl, WO 20071075567PCT/ US2006/ 048241

plpera2|nyl - Comal kyl - Rb, -C(0) NH- C<_4)al kyl -Rp, or
-ﬂQw)d"lE@ﬁ@H, halogen or C,¢ alkyl. wherein Rb is

het erocycl yl, al kyl sul fonyl, -SO2NH2, al kyl sul f onat ni de,
5 OH, Cnlkyl -NH2, -NHal kyl, or -N(alkyl)2; Rc and Rd

I lected. f het
oA W TSRER T S OBt PO R W
slfblset mtatt edmmluﬂh alon enegibstactwiently sekpable dalfs; Nroxidds( CH)<3,

r | i pi nyl-, 10pi perazinyl, N-nethyl
p|8§%§¥FE§ malfﬁg qic%nyl - SC2N112, aIkyIsquonan]de

hydr oxyl, and alkoxy or Re and Rd together may forma 5

tmmm%ﬁﬁtﬁl@%&zif ring selected fromthe group

consi sting of: piperidinyl, norpholinyl, and
15pi perazi nyl, wherein sald pi perazinyl is optionally

Skiefelred Uﬁ]ﬁgdlmehﬁ o tHeMhventisiPAB bdibourfdt of ﬁér@tﬂﬁ k%hereiﬁ dn8 of

ring selected fromthe group consisting of: 2,3
dmﬂs?&f G5SR4 BLGES A REHEE i n- 6- I

qU|r|oI|n 6-yl - N-oxi de, 2-am no benzothlazol 6-yl,

th ]
SR e R sy S Pgi 208154l WhgRingl heteroaryl s
Oupitinad b substduted withyong, tdodk et substituents;

wherein R, is -NHa, halogen, alkoxy, alkylether, alkylthio, alkylsulfonyl,
phenylsulfonyl, heteroarylsulfonyl, heterocyclylsulfonyl, -SONH;,
alkylsulfonamide, alkyl, amincalkyl, alkylamino, phenyl, heteroaryl, cyano,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, -COz-alkyl, -C(O)-Ry,
-Ca-syalkyl-morpholinyl, -C(syalkyl-piperidinyl, -C(-syalkyl-piperazinyl,
-Casyalkyl-N’-methyl piperazinyl, -C-salkyl-Ry, ~-C(O)NH-C(;.4jalkyl-Ry, or
-C(O)NR:Rg;

wherein Ry, is heterocyclyl, alkylsulfonyl, -SO2NH>, alkylsulfonamide,
-OH, -Oalkyl, -NH,, -NHalkyl, or -N(alkyl),;
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am no benzot hi azol -6-yl, and 4-hydroxy phenyl; R5 and R6
are independently selected from H, F, or -CH3; 25 or Rs
amd RE7/05387t oget her form a cycl opropyl ring; BAHURPOGHER1
R8 are H. O her preferred enbodi nents of the

i nvention are conpounds of Fornula | wherein 30 one or
nore of the following limtations are present: It' is
nono or bicyclic heteroaryl, or pyridin-2-on-5-yl,
wherein said heteroaryl is optionally substituted with
one R2substituent; wherein Ra is -N112, haI ogen aI koxy,
al kyl et her . al t hi.o aIkIsquo Ifo ,

het er oar vyl &ﬂla'f‘%ﬁﬁ“e’ﬁ%etp%‘i‘ S}%F%}?Cﬁﬁy}f?fﬂ P‘ep ,aryl’ or
al kyl sul f oxqgalegl, wakideinl saidali Akl gy thaalnkw amub@utumhewim

E:: :{ 82;%:/: ﬁl C;I%go € S%’Jy‘f Q&/}‘r@(xal h@3)2 rrcl: Choq ny}(¥np?er1d1nyl

- 004) al kyl piperapingl, Il\hmlet;hy[?plpa‘ahyj'l gikpleml&myhySOzNHz,
- Comal kyl h er a2| n pal kyl -

- C(0) NH qll\iﬂgﬁﬁ 'Y“ﬂ#g Bﬁdr( %)dﬁ&&{’c% 10wher e| n Ro is
het erocycl yl, al kyl sul fonyl, -SO2NH2, al kyl sul fonam de,
-OH, - Cal ky| N—R r (
are i ndependRﬁ % ?gglglt@%eg'x# ?O%awﬂﬁ‘g%%l%dﬁgtg??gary
or Cl1.5 al I@ytllonaMMevléalnmgall sdcamid atergrnoiptyyselepred &aa (PyNHe

substi tut e@h@m(%ﬂ SkRa0s, atsb%ahb;eﬂﬁmd ﬁcekﬁ%%%cwmn i
-N(CH3) 2, ol 1 nyl,” piperid aJo‘oerazm lﬁ-rre t hyl
pi per azi nyPPtl%aHyP%Flwlth a‘S@QT@% kyl, Ry 1@ Han de,
hydroxyl, and al koxy; or 12c and Rd together may forma 5
to. 7 nenbered heterocycl ic.ring 20 se|lected fromthe
ot Buprinsoriacet o O s sersitingf, Phaswh I‘RH"PW Pleyglify
piegsemgli, nyt mevﬂmp%leﬁhy?)asm(;mn@ﬁmam -Biy-6-yil, Squﬁoﬂhtzblﬁknl@lolnf yl, and
ubstituted with a is a
henep- bispbiftenbon i g b etestiy e Sorfoped
dietey@hyolyEﬁrE (bbmdnmﬂiy 5u})sh;utét5\qlﬂln o tonhrée ydhsntuents independently
%&lél n0| Ifrrclm tﬂg ﬁrolup consm%hg arBIL? ky‘lz3 en}t] he%eg-l)érgl_,mk’oxy, -CN,

M%emﬂmeHbeNiQH))zsNHmDMGl.asadiﬁbtldeNyIIZ,(O)C-.salkyl;

qui nazol i n-4-on-6-yl, 2-di methyl am no benzot hi azol - 6-yl,
and 4-hydroxy phenyl; Rs and R6 arc independently

s}éﬁ aadtRe dird independentiy selgqate@,(yrom H, F, C, alkyl, -OH, -OCj.¢alkyl,

-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 T 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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or it and R 6 can together forma cyclopropyl ring; and
R7 and R8 are H WD 20071075567PCUUS211061048241 O her
pwef wprEsseenbodi ments of the invention are coRPBLIL/HE241
Formula | wherein one or nore of the follow ng
limtations are present: 5R1 is thiophen-2-yl,

t hi azol -2-yl, pyrazolyl, imdazolyl, pyridin-2-on-5-yl,
or pyridyl, wherein said thiophen-2-yl, thiazol-2-34,
pyrazol yl, imdazolyl, and pyridyl may be optionally
subst ivihetean Ryist-INIDD BalBgen, sibo), hikyitier, altydthés, alkiRuifenyi NH2,

Lo phartbuir G n bR SRt PiaroRr M,
het er aitiytduytbsanifienyity, anSCRING2, allaflirine pHeoplahtte@arysldyso,
i eyl . al kyl.ani heny!| ,
o konHerth o B0 pBOSRYL, REOERRA KOS 0! 1
- C( 0) —-Rh,4yalk@l-indymioligy! - Garpitioll ipiperidin@h -Galkiklyl-pipperiagi, ny| |

-C(I. 4)al kyl - N> - ' aZi nyil - &( 0 )

ay 8l iy Pt b op R, 2 Al i DN sty Ry
al kyl sG@B¥ReRy; - SO2NH2, al kyl sul f onam de, -OH, -Qal kyl,
-NH2, -NHal kyl, or -N(al kyl)2; 20R, and Rd are

i ndependently sel ected from H, phenyl, heteroaryl, or
Cl, 6 al kyl ,whgteén Bp is hetarepyclyl, gliyleplfondy-S6h Nt rikylgul fpgamide,
substi t ut edow, idniRfie NgbAdiIANS: Sehgghed from - N(CH3) 2,
nor phol i nyl, piperidinyl, piperazinyl; N methyl

pi perazinyl, al kyl sul fonyl, -SO2NH2, al kyl sul fonam de,
hydroxyl, aQdndRsaeindepen@ntiiRseiansl Remt eghban, Hetodror 62 a
5to 7 nenbere(iicpsreterocﬁv?aéc [i n%asel ected fromthe \?_roup
consi st i ng Ry FaFie 1337 CratiybRay PRYIIAIY he SHsERISE IR | |
wher ei n saiotle pitpetuartisalttted Srompt-NOOHL)L, Yn&phdlinyl, yieidisyl, h

al kyl, -S02al kyl - al kyl ;- 3 S ' el ect ed

fromthe grpéﬁfﬁa&g%'ﬁg\?'gieﬁgfgz’IB?rf‘%?%d%?’ﬁﬁ}lé?rgge‘%?gg Pan- 5-yl ,

qui nol i n- 6-ajly}sutfonandbe, hy&roxll; Mdadkakey, 2-am no

benzot hi azol - 6-yl, 4-nmet hoxyphenyl, WO

20071075567PCT/ US2006/ 048241

3- (4- met hoxy Roen RO tGHethguimagp fain 5 to- Dme@bgied heterocyclic ring

gﬁ lj n 2_2 glh p gé&&%@gﬁé:me g BRERUL20E "RpLRAAR L NLAMAyE 4k
Y pip%ra?zinyl,)(vh’erein said piperazinyl is optionally substituted with

alkyl, -SOnalkyl, 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(CH3),, -NHC(O)NHC, salkyl, and -NHC(O)Csalkyl;

R’ and R® are independently selected from: H, F, Cy.¢ alkyl, -OH, -OC,¢alkyl,
-NHCl-salkyl, or -N(C|_5alkyl)2;
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Rs and R6 are independently selected from H F, or 5.

or Rs and R6 can together forma cyclopropyl ring; and R7

awe #Ease7 H. 10 Ot her preferred enbodi nents BFT/YHE06048241

vention are conpounds of Fornula! wherein one or nore of

the followng limtations are present: Rl is

t hi ophen-2-yl, thiazol-2-yl, pyrazolyl, inaidazolyl,

pyridin-2-on-5-yl,or pyridyl, wherein said thiophen-2-yl,

t hi azol -2-yl, pyrazolyl, imdazolyl, and pyridyl may be

op IR°ana R’ yasiopsthért fdinedl Oy biticineyl Bag sanhairidink@ fing, drdan

wher.ei . Ra NH2, hal ogen, al koxy, al kyl et her,

§PR’§}E¥ Hins; réﬂskyl sul fonyl, phenyl sul fonyl

het eroaryl sul fonyl, heterocyclyl sul fonyl, -S02N112,

Eﬁ*(z%d%#l fol[iam de, al kyl, am ncaLkyl, al kylam no, phenyl,

heteroary| cyano, al kenyl, al kynyl, cycl oal kyl,

het er ocycl yI , -0Q2-al kyl, -C(0)-Rb,

AhG(prefpaekyhbabimpito bi thy inve@iniratdypoupdpef Errmold I wherein

9’8?% ﬁ]é}eé%fthe fo%tvm%)lﬁllum&mme pre\%]nq) EIH,]COREB: l;yl Ro, or

het erocyclyl, al kylsul fonyl, -SO2NH2, al kyl sul fonam de,
QH;E I 7 I lid

are w?gggg{r)liégéhc e sel ect }ei%hmrﬁozmog S,Y-IN(’%%M sQuﬁehte gsooarsT

@ptigpally SHP%WU‘J(‘ Wﬁbpe‘? Ve gy @f*?@lbalskk?ﬁltmrmﬁﬁ optional ly be

substituted WI t h one substituent selected from -N(CH3)?2,

nmor phol i nyl peri di nyI 30pi perazi nyl , N-ne

o1 por ST R i bt pasy poTS s Rer, o Bl P,

hydr oxpyiénylsutidngl mﬂm—ymmm%@&w@@z&mﬁ SO0RE 043241

or 11c _and Rd taogether

het er G8ytifenamidg alkt: é‘(:‘l"écﬁ‘“‘fyll cﬁ'ﬁﬁ'%’“&r%ﬁy 'c%%‘i"%rty b G08 -

pi per iatkenyll alkym,piyeioamyl het&@dy@ylpﬂ@lalﬁﬂl SCohaei n said

pi perazin stitute ith al kyl, .
P sbsarkyrities) ot o Bk Brshihnif 56 Bk B e TP ¢ he
gr oup -Conslikst- Nngledfyl p@;nfazxdylh YAk -oikylZRY, LCENNBE-CL 4alkyl-Ry, or

qui nol qU| nol i n- 6-yl - N-oxi de, 2-am no
benzotg@w 4- met hoxyphenyl ,

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

qui nazol i ny4, Qf engs hetcfocGLIR LIRMIATLAA, B8 nxgﬁgfyj ﬁ'ogér}dde,

and 4-hydroxy p ependen
sel ect ed fr@Hh -Qaligd, NHzmﬁ\H{a‘kyl or -N(alkyl)z;

R, and Ry are independently selected from: H, phenyl, heteroaryl, or
C,.¢ alkyl, wherein said C,.galkyl may optionally be substituted with
one substituent selected from: -N(CHz),, morpholinyl, piperidinyl,
piperazinyl, N-methyl piperazinyl, alkylsulfonyl, -SO.NHa,
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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Rl and It8 are H 15 Ot her enbodi nents of the invention
are conpounds of Fornmula | wherein one or nore of the

f wid wod/a1ssel i Mt ati ons are present: K is nonoP@PUBEYESHE
heteroaryl (preferably pyridyl, thiophenyl, thiazolyl,
pyrazol yl, furanyl, imdazolyl, oxazolyl, pyrrolyl,

i ndol yl, isothiazolyl, triazolyl, 20benzothi ophenyl,
benzot hi azol yl , benzoi m dazol yl, benzoxazol yl, quinolyl,
benzof uranyl , qui nazolinyl,or quinoxalinyl), wherein said
h(eiiﬂ e elected fiapt ihe Redup)eohdidimiiof: uplmﬁyWrﬁdmom b&.yclﬁcwo or

I'Za{e%?ar% 3 %#J bseh%{xﬁ gxg{}zsye) %ﬁ%ﬁvrél%g%hﬁ— =QI- g V. é]au agol 1§J ! eofneg )?lb
aielnyd ﬂtslsdehet(rpc}eber wabérymsﬁlie pboradl, Hrpterﬁrﬂooﬂ)ealzk—ws)ad

h
ahelt( Cé/r fgg'fz.r)% ﬁcf)_rgﬁa l?sugl‘t Onyeglye th Elll’l{)g/% séulﬂg{gtugnt? lljnc{cgeméently
mteeued &oyl the gfompycbnsQan o€i 1OH, W&Yhelihenxjahqmromhtalhomy,oﬂl\f,

o | ny| YVanBY
O Rt MR NI ACR AR B G sl
oxazol yl , pyrronI i ndol yl , |soth|azolyl triazolyl,
bRzt @{maayénde&@@s{gzt@%hbﬂmhﬁ or RG@ZoI M dazol yl,
benzoxa qui n enzof uranyl qU|nazoI|nyIar
qU|noxaI|nyI) heterocyclylsulfonyl (mhereln t he
hetera6 %8 oyl toOhtd 8 @lcyaahdp 1 &in gfé}{%lyﬂ yl sui fonyl is
preferably pyrrolidinyl, tetrahy rof uranyl ,
t et r ahydr ot hi ophenyl |n1dazoI|d|nyI thlazolidinyl,
Ra@IR Girepl | tetrahydropyranyl, tetrahydrothiopyranyl,
pi peridinyl, WD 20(171075567PCT1US20061048241
t hi onor phol i nyl, thionorpholinyl 1,1-dioxide,
r Ouheprefetray hmbmﬁmphtp ef 2 hmhﬁion ar&0aiNpiinda bKybratilld bwhdrsind e
( refe%gbixh 18 rth nan1%e al kyl (preferably
NCRENCST S BV o IRW OI?J?rgfp *%t y nct hyl ani ne),

alkylan1no (preferably Cl. 6 al kyl arni no), phenyl,

i f BVl 0 (I Vi
Eigrlgg.g)ﬁg%lr big:gr g:nh% e%% ag}gggq 2- ogf(sa 1 19!?&9&6 said I‘E:ke?(ﬁa?;/l i
| aptionatly substittpd Blztb log¢, twe 1o hiresi Bd S}Jb%tw@éﬂ’ hi ophenyl
benzot hi azol yl , benzoi m dazol yl , benzoxazolyl quinonI,
benzofuranyl qU|nazoI|nyI |noxaI|n ano,
al kenyYhereip Bf isr-2¥y hapges, alkk@hﬂiyletw ka}w lq alka salemily
Cl_6 q,lhlsmédn)onylcu&é@a,lyigmfc. fr&te%@laiyysuws}loxymmu

cycl obut cycl open or cycl ohe
ot 6 GLYLRY PO RU AT P N TP, PReays BHSORS SRRy
t et r abyda gt hnkmh aiwloaudynmdtaxz)eydlsdll, yb,-alkill az@)yirdl nyl

oxazol pdi nyl et ydr .0 ranyl,
piperrgﬂﬁﬁﬁyl gﬁﬁ?%ho A 3H¥FFP L ﬁﬁf?%? mp&%unﬂ

1, 1- di-Cylsdlcyl-Nonekioll pipgtaziogl, -Qi pakalzRy yCIQINID OB -ssalkgl Ry, or
(prefe Wk 2002- CH2CH3), - C(0) - Rs,

-q14)aFB§* ﬁo?phollnyl 15- Co4) alkyl - piperazinyl

- C(14) al kyl - - et hyl pi perazi nyl, oal kyl -

- C(0) NHC( %é)e?rl k%/er a%mé}[ Iy, Q{l&)sl}!f&%t @omﬁ%reﬁ%ﬁ @%n&xﬁjde

heterocyal yl (pre rrolidinyl’, “tétrahy uranyl,
t et r ahydr ot @HorsPrdkxH 'NH:!m eyl efi N}@kyl@:hl azol i di nyl,
oxazol i di nyl, 20tetrahydropyrany| tetrahydrothlopyranyl
pi peridinyl, thionorpholinyl, thlonDrpholln

1, 1- di oxi d&e %Bpﬁ@upﬁlmﬁndeaﬂy pilgras G omy By ph%nyrkwegemandnw

(preferably, Qxllkﬁl arhgﬁélrﬁsidicf ONMky} maﬁ@ﬁ%‘aﬂ;be substituted with
aIkyIsquonan1 prefera #X 1N
al kyl sul f oREHT ét)ltuerttﬁFlﬁg;F rom: -N(CHj3),;, morpholinyl, piperidinyl,

24



10

15

20

25

30

(preferably -OCl.6 al kyl), -NH2, -NHal kyl (preferably
-NHC1_6 al kyl), 25or -N(alkyl)2 (preferably -N(C1.6
awioyl)7ay75567 and Rd are i ndependently sel ect eBCHPOA6/ 0241
phenyl, heteroaryl, or Cl.6 al kyl, wherein said Cl4alkyl
may optionally be substituted with one substituent
seledted from -N(CH3)2, norpholinyl, piperidinyl,
30pi perazinyl, N-nethyl piperazinyl, alkyisulfonyl
(preferably C -6 al kyl sul fonyl), -S02N112,
al kyl sul fo@qmaimy(,pr-efe&iyaﬁnbyraﬁﬂxy@alaykyﬂf@uﬁ f-s0avige) ,
hydr oxyl , apd, al.koxy; .or R Rdtogether may forma 5
to 7 nenbe?@‘élsﬁk?'baf%g?@ﬁﬁrgxﬁ ?fgl ¥t onal |y containing a
second het er onoi ety sel ected from 0, NH, N(al kyl), SO

or S, a Rd. . het erocycl er abl
sel ect ed flpgﬁ\‘?%d%}%ﬁ%w %’ﬁgf 5900? %Bgmgéﬁt‘gg’c AT(I' Lq\lﬁ
=, , and L sélectediremehegroap cbrﬁsnﬁ@lohptp@ndmyh Imarprrolhngl argd

optionally su Wit I er
"o, oal kyl otk g i dp By CEBEIAT hsgged i

- C(0) al ky!| alkyheS@sadiil.yor-C[DpByl; eal kyl ); Ais a ri ng
sel ected fromthe group consisting of: phenyl, nono or
bi cyclic heteroaryl (preferably pyrid : benzooxazolyl
b i tipg selagteg| frong thergeduprephsistingi ofa plany i;ylilonoqmbmszlaq inyl,
bRz e{led %@Lﬂé‘thox?%@ﬁé&ﬁn@ﬂbﬁﬁydlml ﬁ@ﬁl%%fl Y blin-2lon-6-yl, and

15[1, 2 triazol nyl ), enzo- f used
Hepze-Bis hfngrOfxfﬂbéf EP%{B‘I“)ﬁa'E}é’h%f&[”lheSﬂf%#fb’ble"ii‘lzo‘ﬁbied
ZheBerbdycRY ereQ)ph&M@fsUEsﬁWé@ with\BRd RibBtiteédt Gndep&iihtly selected

het er oaryl , benzo-fused heterocyclyl are optlonally

stmgfl’ret&i?l&bcw'ﬂﬁn&)ﬁe OFwef-yr Phanyl o= €5l ARy <N, halogen,

| mae paMmEEN(CY; B S NHIL@INHOR Balky) Can@ - HT (090 SdaBlyl;ng Of 1 - OH,
al kyl, phenyl, heteroaryl, alkoxy, -CN, hal ogen, nitro,

-NH2, - NHC(0) NHCl 6al kyl, and -NHC(0) C1 _5alkyl; 20 Rs and

RE® @ideR anel&ﬂepm&détttlyyseketleeﬁbﬁd H®er -AHd;; F, Cl1.6 al kyl,

-OH, -0C1_6al kyl, -NHC1.6al kyl. or -N(G -sal kyl) 2;

or Rs and R6 can together forma C4.5 cycloal kyl ring, an

axiR’iadil R can toggtheoiorm amydbmppyirtingt and ng; and R7 and R8

are H, hal ogen or Cl1-6 al kyl. 30 Anot her enbodi nent of

the invention includes: WD 2007/ 075567PCT/ U52006/ 048241
HCALLY ACCEPTABLY SALTS

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 —-NHj, halogen, alkoxy, alkylether, alkylthio, alkylsulfonyl,
phenylsulfonyl, heteroarylsulfonyl, heterocyclylsulfonyl, -SO>NHa,
alkylsulfonamide, alkyl, aminoalkyl, alkylamino, pheny}, heteroaryl, cyano,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, -CO»-alkyl, -C(O)-Ry,
-Ca-salkyl-morpholinyl, -Cq.galkyl-piperidinyl, -Cq;_4yalkyl-piperazinyl,
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The conpounds of the present invention may al so be
present in the form of 5pharmaceutically acceptable
Sswiot2807/0Fs67 use i n nedi ci nes, the salts of thePCHHFHIEE!
of this invention refer to non-toxic "pharmaceutically
acceptabl e salts."” FDA approved pharnmaceutically
acceptable salt forns (Ref. International J. Phann. 1986,
33, 201-217; J. Pharm Sci., 1977, Jan, 1066(1), pl)

i ncl ude pharmaceutically acceptabl e aci di c/anionic or
basi C/-C@L)mpl—N “StHyS pipPagin PR aE UL AR AR Y -@@)EBL-ahlalkyl-R,, or
aci di cé% c salts include, and are not limted to
acet at nesul fonat e, benzoate, bicarbonate,
bitartrate, br om' de, calciumedetate, cansylate,

car bonat e, , dro tate
edi syl at e, 3‘ ié't lé,he%’éoecgcal F? Ikypsfl nmayr a% B leI %{eyliqugam
gl uconat e, @Hut@aﬁatl,e,NH;l ANFBdlk ] ar-Blgad k¥t e

hexyl resorci nate, hydrabam ne, hydrobrom de,
hydr ochl ori de, hydroxynapht hoate, iodide, isethionate,

| act at e, | &etaod Renwmtiedcpadeatiy selertd¢delacm; Hrphetol.deeroaryl, or
nmesyl at e, : t
oAt o1 - nandy e e E! iy Dink) Bhona I b KBl
phosphat e/ @n@m@meﬂteelewﬂ ?g@t aHﬁ@Hr)na@@Ph@@M @meath@yl
stearate, ? ?ﬁ\akﬁuhyﬁiﬁ?&‘aﬂﬂﬁealkﬁ%lff@{y? _sbaghat €,
tartrate, eocl e, tos e and triethi odi de Organlc or
i nor gani c quy&glf@ragedq,ﬁuqir@ag anghpdkaie not linmited to,
hydri odic, perchloric, sulfurlc phosphoric, propionic,
gl ycolic, nethanesul fonic, dr oxyet hanesul foni c, axalic,
2-napht hal @hBs 1% By iqeetise tnay P 1o hebered beterocyclic ring
cycl ohexangaedtédfréChe graﬁ:gi&'t&fsisﬁhgo@ blpbﬁdiﬁl!yl,l eopgtibyIC and

acid. 25 Pharmacepti cal ccept.abl.e basi ti.onic salts
i ncl ude, aﬁﬂ’eéﬂzglyﬁc‘ﬁhefeluh%lat“gﬂ'p 848y Uf‘rf’ﬂtb?ﬂaﬁy S8kt

2- am no- 2- hikgt, oS adyh o ~-Pr@plape- 1, 3- di ol (al so known as
tri s(hydroxymet hypanm not net hane, tromethane or "TRIS"),
benzat hi ne, t-butylamne, calcium calcium gluconate,
culsci ninp Yeieded iodrethe (gmumcomisj'maion&cz Sclilgldretepzadhehisng,

APat PR E05 ] v,
SRR, SunilPyPR SledE sl GkehRhENe HsRenouphent
rﬁa(jn@gtham bmgl)@h}mnazm4 q!lk&tﬁkﬂqumﬁémrﬁwn 9=5t§,yl Zjélatﬁfm#
RinRRS biizBiazB6-96 Shd by @Bk ApRdny M t - but oxi dc, potassi um
Shydr oxi de (aquéous), procalne, qui nine, sod|un1 sodi um
carbonate, sodi um 2-ethyl hexanoate (SEH), sodium
MAOm@ R s intiépentidhylyaBleated frdRAH, &, of ld1g;; PRODRUGS 10 The
present invention Includes withinits scope prodrugs of
t he conpounds of the invention. In general, such prodrugs
wir [R® ahe@ RF uaclogehal fofhe i cyabprogd rivg; drde conpounds that are
readily convertible in vivo into an active conpound.
Thus, in the nethods of treatnent of the present
]ﬂdeﬂl@n;che term "adm ni stering” shall enconpass the
means for treating, aneliorating or preventing a
syndrone, disorder or disease 15 described herein with a
éhhtpmutrfémscp@oﬁ:cfdimam 9t Yt yuegiware rompaadpolimmur I whadnug
RELERGe mwaum cimgbdvlbeyét: Yrdd€ne) NCluded within the
scope o¥ |nven?lon al beit "not specifically disclosed
for certaln of the instant conmpounds. Conventiona
nthgﬁfa% %ﬁblfcpcmcthla@r&@}n diyﬁﬁmaﬂgnﬁrﬁR@Hé&h%ﬁd%te?d&r}fd@@' e

prodrug derivatives are déscrib i'n, for exanple,
OBEQ‘P%W sBpstippediwitlygne Rewbstiens ndgaar d, El sevier, 1985.
20 STEREOCHEM CALLY | SOVERI C FORMS One skilled in the art
W Il recognize that the conpaounds of Fornmula | nmay have
one or nore asymetric carborf’atons in their structure.

It is intended that the present
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25 invention include within its scope single enantioner
forms of the conpounds, racem c m xtures, and m xtures of
eMAMDTNTEISE i n which an enantioneric excess i BCpPEsenus2dl
The term "single enantionmer” as used herein defines al

t he possi bl e honochiral forns whi ch the conpounds of
Formula | and their N-oxides, addition salts, quaternary
30 ami nes or physiologically functional derivatives my
possess. Stereochem cally pure isoneric fornms nmay be
obt ai ned by the application of art known principles.

e SR Ry Sy beb, SEBS hsf AN RS Ay RSRONR!
f r act iphegyisutfou gl Bétbﬂoﬂ@tsuh'ﬂn)a,l‘ltétdicbn’yﬂmﬂbﬁﬁplS@NHz,

techni and | omer he separated fro

ot her a@‘)ﬁﬁ ffgn “élfl WeET yaif %{I ZaM nghp% SpYle Haemar B,

di ast eulleowaelkmylsalcto&lhm hhtempycrlylam@z akyl, ve(adeds or
bases Pur gl soners may
o bEugris Rl RN Pl o S BRSO
53tereﬁhhﬁmwbﬂrnwﬂpdpems@awtr@@@w&bematﬁnﬁﬁbeyﬁuglﬁgor
st er eqg: ﬁbﬁﬁ% ve reactions. The term"isomer" refers to
compounds " have the sane conposition and nol ecul ar
wei ght but differ in physical and/or chem cal properties.

Such_subst afifRsn RAY oSy RTRIGIIRS Ay 1A K Rfls HoR i,

but differ in structure. 'TRe structural Z20ditference may
be in consrpﬁut@’éhﬂ(M}fliﬂbﬂr QoRBAEYDnr in an ability
to rot ate the pl ane of polarized |light (enantioners). The
term"stereoi soner” refers to isoners of identical

consti t ut i dtr 3PA&e 2t Ipfependsntly selected Sama Fhpheryt. hefraparyl, or
atons in smagealkyERaBidi ORI S, ANY] Haf ShESRANIBE Suh&h&lted with

15st ereoi sonmer s wherein an._as i.call tituted
car bon at offP&EEH §"tase@ﬁtf"i' HP“%gﬁ%éﬁ?)Z’ %%/’}f‘% Pyl
refers to tpiyerednyidd-urealyl piparaainyk tikyisufornfl, -8OaWHecul e

t hat makes ossi,bl.e,.to su ose it onits mrror
| aiiyisalFBERZHP b afcRy T HRERLORS

i mage. The e7s"to one of a pair of
nol ecul ar species that are m rror |rmges of each ot her

and are not, tri«gt id g{gﬁ negf%ﬁl%!r ﬁné?({"r @H%é}eﬁ{h%gg%gélmﬁ%g

refers to s are no m_r_ror :
synbol s " Rselgeted frgm th@gmérsemswtlhmf:@mengwhmqwhqbrhyl and

SUDSt | t Uentyf AL ANl bipEALAGIYs ShASHaR) sulkRBnd P
"racemat e" racemc mxture" refers to acorrp03|t|on

conposed oﬁ‘“‘a’b el A r CUatk¥lt i es of two enantioneric
speci es, wherein the conposition is devoid of optical

activit
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-methox y-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 RS can together form a cyclopropyl ring; and

R7 and R® are H.
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The term "honochiral” refers to a state of enantioneric
purity WD 20071075567PCTI US2 00610482. 11 The term
"wtldocral7smet i vity" refers to the degree to whPEHUE006/048241
honochi ral nolecule or - nonracemc m xture of chiral

nol ecul es rotates a plane of polarized light. 5The term
"geonetric isoner" refers to isoners that differ in the
orientation of substituent atons in relationship to a

car bon-carbon double bond, to a cycloalkyl ring or to a
bri dged bicyclic system Subst kt uent atons (other than H)

on. each_ si n- carbon doubl e ho
O el PatURPTReT PR RRorEase CYpReeds Bt ety | wheteld”
comB foi gloreadfi thfollbWwingdithisdiohsigBpeesadte on opposite sides in
relationship to the 10 carbon- carbon double bond; in the
"Z" (sane sided) configuration, the substituents are
dk‘i ie Idthd-neo-m YlhihizgalrR vk pgiezalypl, iraidadalyinsyridin-2entSiel, or pyridyl,
re?ef‘ol{rl] sagﬁ Ehdo qlgrqg }?atr a%gl%Prl uB%cElﬁlt Hglﬁg%oziylozrlrnsd a[‘y? QF ma)$ Qea n
tcrpansallycsnbstgtuwamtbnne Rpsubhituéngi s conf iguration, t he
substituents are on the sane side in relationshi p to the
pl ane of the ring; in the "trans" configuration, the
subst ivvheeain Ra ir-dNH5 hadpgamp plok s, @lkyleghes, dlkylihéd, atiybsuenyd. t o

the pIpﬂﬁlg/leﬁfomeh&érewsf;ﬁm%e?oa@wnmoaylms)@ M, Of

"cis trans" species are designated "cis/trans". It
i s t o deiuieeratesiolnaioeaie\akylyngosehsayh befetoaryl. cyano,
St er eQueAYRhkynWRSIRAIKYE hb te%?é@l and,-alk¥i ur@s-Kyher eof
used to prepare conpounds of present i nvention are

ei t her Copalkylmarbolipyly %\féillfya\ﬂ@“dg‘dh -Ha-spikghBipggzinyl,
synt hec}, GalkyyNf -yt pipeREGiyR LC Yo akf-RA DEOWERCE L AaKyYI-R,, or
mat er i g@ﬂ% can be prepared as isoneric m xtures and
then obt B¥as resol ved isoners usi ng techni ques

wel | -known to those of ordi hary ski I I i n the art. The

|soner|c descri , I S

"trans" aré ﬁ%"'édf‘ % ‘e°§cr"°‘3§c?‘ kyf@“ﬁ‘é’é‘zeusr? 2@?’ ff“ﬁ%!f“égf‘ Mde
at om conf i gQHathtbkb(l,s)\IHzeJrI‘&ﬂalmé ooNgalkph)e nol ecul e and are ‘
intended to be used as defined in the literature (TUPAC
Recommendati ons for Fundanental Stereochem stry (Section
E), Pure ANplandReprs indepgripntly seladed3ym: Fhehewisipmensylopr

the prese nbl gﬁl‘l@ln WherRil @M @.%ﬂ%ﬂ%? 3&1&&]1% BEkiHsHAd with
i soners ei ther isoner SpeciTlC Ssyn hesi s or

resol ved f Pew%thu%ﬁeﬁ?ted frrwt uNECHGyRRolYh piperidinyl,

r esgl ut i on plRERINyL BE fethyt bigei@zih Ol BikpBulidisy1 f- seeNilqlgse of
each isoner o nis ric ing an optically active
salt (foll 8”%[? % %ﬁ?@ﬁﬁﬁ M?%yfl zation and
regeneration of the free base), formng an ester or am de
of each of t s of _an i air I
20071 075567 B ReB R Ko T SRy e A esioding o
separati on selemledﬁan\rm grofip ¢dmisging ofabnpauﬂinlyl aroyphadinyl, and
resol vi ng o | .

mat eri al O?Ee}a?&ﬁgl h%fe(%%%:%% ?gl ln? b gg‘g?’%t”? s%'t%%(?' ﬂll n

| ayer chr on#ubg?’(aﬁﬂw o rCi@elkyl aI HPLC colum. 5
PCLYMORPHS AND SOLVATES Furthernore, the compounds of the
present invention nmay have one or nore pol ynor ph or

drirapinsssicsted Siom) the gEovpSpRYstig @f:a 3, 3likeir (d?eézquaérﬁdﬂd to
Reidonelotdeghihdlin-6-yl-N-oxide, 2-amino benzothiazol-6-yl, 4- -methoxyphenyl,
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the scope of the invention. In addition, the conpounds
may form sol vates, for 10 exanple with water (i.
hweraé7@sissor conmon organi ¢ sol vents. As usedP(FﬂeF@PW(”*tzﬁ’e
term "sol vate" neans a physical association of the
conmpounds of the present invention with one O nore

sol vent nol ecul es. This physical association involves
varyi ng degrees of ionic and coval ent bondi ng, including
hydrogen bonding. In certain instances the solvate wl|
bBeCABRBL Ebaizyl)-S Bl @lih@Blin-HYh-E ¥R §ith €20 &N 88/, B didde i€
soLveEé nnlecw%es a or at ed in the crystal lattice

c
Jynipe, Renzpiiazalrg-yl, an %PV%“ ReWar m “sol vate" i's intended

to enconpass both sol ution-phase and isol atabl e sol vat es.

O e e e A TRl SPaRtbaRi B aPRIHE" ©30) 1% 4% ¢ ended

t hat the present invention include within its scope
unds t.he present i nvention. Thus,

| t
'SO ?E ﬁég ’qnggafﬁe?ﬁm?ﬁquﬁe Oresent invention, the

tern1 adntnlsterlng shal | enconpass the neans for

tge thgg! neliorating or preventing a syndrome, disorder
1 %mseas% descri bed herein with the conpounds of the
present invention or a solvate thereof, which would

Q{S}Eé Steded Embot Srltyﬁfﬂeg‘! Eri.&h &b @orﬁ QRQs BF F&rﬂ%ld I’Wﬁé?& hon

not speci |ca osed. AUTONER CF
SEer etorth%@#pwmdymtﬁnonwmreéent may al so- exi st |n

tiel Eht&ﬁféh@nﬁ I thaz$105.9B pyrakil {1, BR0LLIR [?)lrfdmﬂ%lﬂ NPtor pyridyl,

explicitly indicated in the resent plication are

i Wheasin sdd t“BOFB’é““zn!Bi a2 BVW?IM%Hgléeﬁéylotndtwedpst@eéPﬁ
| IpviSillyQGabstitéd wLE SAORDEDARGIHUS2006/ 048241 PREPARATI ON
OF COMPOUNDS OF THE PRESENT | NVENTI ON During any of the

processes for preparation of the conpounds of the present
I Nventwherein RY, isFaYHD Ralogme sikak y akkiyibtier, aleathicalkglstionyl,

protect sensitive or r ti rou 5 .0n.a t he

nol ec L??‘S’éﬁ%‘ié%’él ragoaiH mt?é’fpege ocggﬁtsgygwlb'&%ﬁ&%ﬁ’s of

co ml'f’ e ralltytm_tfbnqmmod: adbityl, r;gugmaﬂtm&lkﬁmihﬂaslepﬁohaexdwc ciydeg

in Pr cti 0 C i, iL£a

Publ i %Le?&l,’ &gbrg&;cggﬁé'k% &é}m@ﬂé@ﬁé&%&%&gﬁ&

Pr ot ec€iivealk@-warpholinyl, -Qugsatiyt-peritings €, -»alkylkepiperayingy

| nt er sgi gL 0 / v

ot ol SRR LRy dEPOk ROl L OO Rl SR

t he ar€(OMNRRGENERAL REACTI ON SCHEME Conpounds of Fornul a

| can be prepared by nethods known to those who are
skilled in the_ art. The follomtng reaction schenes are

only nmeant “hereieRy sdetrrocyhpikabulieny. SHaNHaadhtsbinamide
are in no VeM, s, -NHpeRalkylnot-NedikgIpe 1 nventi on.

R. and Ry are independently selected from: H, phenyl, beteroaryl, or
Ci.salkyl, wherein said C,¢alkyl may optionally be substituted with
one substituent selected from: -N(CHj3),, morpholinyl, piperidinyl,
piperazinyl, N-methyl piperazinyl, alkylsuifonyl, -SO,NHo,
alkylsulfonamide, hydroxyl, and alkoxy;
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wherein: Xis Cl or | or Br; Y is zincate, boronic acid,
boronate ester or stannane 10. Schenme 1 illustrates the
dwal 206ymsdaet i ¢ routes | eadi ng to conpounds of PEGERAIIe44$241
wherein A, RI, R5, R6, R7, and Rs are as defined in
Formula |I. Starting with the dihal opyridazine H and
followng the path to the right, a transition -netal

catal yzed cross-coupling reaction can take place using an
appropriately substituted boronic acid, 15boronate

ester, zi nC&IrQlc@ﬁd Rt.aégmevnuptﬁ@:m SHEIK ineﬁMebeﬁUk&rochlic ring
Suzukl WO 2007/ 07?567ﬁg 8200153 041824
95: 2457 (1@9‘85‘?‘1 f"RE‘ng%ﬁﬁ"“? RA51ERE of: piperiginyl, morpho
Chem 42: 1&,21;era(z];g,m)ae;elmﬁa@piﬂ&aeu@madiptmm@ s?&tﬂtdtl)ad%thg
J. K., Agnhew, [ nt , 25: 508 (1986) an
r ef er ences Wghgglﬁﬁlkylﬂecﬁg?l!ﬂypl ng pyridazine VI may be
converted to triazol opyridazine | by the reaction of
3- hal qpyri dazi th a var.iety of drazi nes in
A s AP e i it Pl ord 2 kg B BERGSs 4
Chemlm 498 §uindidn-6 59 N-GG ), "-aﬁhmeba&bﬂh%ol—f@ll I@mmgxyﬂhenyl
H‘ mte%ox benzsf)tél-?amggzoﬁlngl (?r] é y? &hal o8 rh%%%l )ﬂ 2~ d1m t ha

drazine
tmmglbtmmthlazotfé{yaland#ds'émm@ptnym,g react| on with
Wjenerates triazol opyridazine I. This route lends itself
to_generate a i brary of conpounds fromthe
t Rf andoR sy Friddpenidaetlycsstested depnt: ol @r ¥ ender oss coupl i ng
10r eactions with the hal ogenated scaffold. The
af orenenti oned cross-coupling reactions of aryl halides
wRt #rdR V388 oni ¢ acid, arylzincate or arylstanne are
generally perforned in an inert environnent nediated by a

cothel fboditEilis 86thD & veastnlim &&1:-. din@i 8¢ EdrrRienyhpbiashbbne.
These reacti ons can occur at t enper atures r angl ng from

eoRe of therigfoving Jinyarigps aé‘i)?(?ﬁ"r“é sol vents or biphasie
solutions. In nost cases where the arylboronlc aci d,

R A B r SRS S SRR B haRk G
ofurahiy, éxﬁtdaﬁmylab*ﬁb]ynrﬂytrbalnﬁﬂimﬂ)ﬁl nlsaihla@alyp m@&ed&ur es.
'L\{)éé\%{étgo ll %g?ﬁggﬁéz)%iﬁ 2z mmlda&al gbénzox a{%llbgmusielgn Is:?r y -

Abeﬁmfcpaeah qipazbbioy v Iqum‘dsdtluwb wzereirsslrs:idlelﬂoarﬂhn eptiohally
R AT WO
85 1uBRb 5 MR RS e 2 T o

wherein R, is halogen (preferably F, Cl or Br), alkoxy (preferably Ci¢
alkoxy), alkylether (preferably —C;.¢yalkyl-O-C¢,.¢)alkyl), alkylthio (preferably
Ci.s alkylthio), alkylsulfonyl (preferably C, ¢ alkylsulfonyl), phenylsulfonyl,
heteroarylsulfonyl (wherein the heteroaryl portion of said heteroarylsulfonyl 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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VI | I X Xil XII'l wherein Zis NH, 0 or S. Aryl and
heteroaryl acetic acids can be accessed by nethods known

i 'WORHTAYT6T Jour nal of Medicinal Chemistry, 19887/US2@)6/048241
(11), 2326-2329; Bi oorgani c and Medicinal 5 Chem stry
Letters, 2004, 14(14), 3799-3802; EP 1229034 Al 20020807,
Tetrahedron Letters, 2003,44 (35), 6745-6747; Synthetic
Communi cati ons, 1997, 27 (22), 3839-3846). Several

exanpl es of aryl acetic acid synthesis are illustrated in
Sche nehlamoaﬂnﬁmjlu&iaﬂndmncﬁmgolcy mdiax;deonmmhnkinwj oér, pigpedaninyln |

f Medj tr 996 2362
\(])ournarb’ﬁlélﬁﬂf\/b C:T]r@\ a%ﬁ i}ﬁr‘%?fablzﬂiégl}c 4 SEH?%HM?L gflgyllOGZ)

i s 10 (preEaiidy C\Ns alky!N-alori oraikyll cgrcﬁaram ydeethplapdrehakylamino

tet ' | ti

aci d_ (ReRrE c) SRk BT hetdrpdry GHEABVEPRLIED | ©
1998, tBiophenyl, tidazppyl, Iﬂrg@mldutaerlt enslaZOQIlOQxazzol(ytL@)'rrolyl

2675- 204y, MOWOLOR BB R b A DDl6RiBERE, 1976, 59

(3), uce I ons suc
hydr odpenzaimisiazelyl, bmomb'émmowl lmmfamnmhﬂmaaéwl«at ed

car borhuh{bxéluﬁﬂ’) ¥lb, 4 lﬁef&ﬁﬁﬂ@%‘aiﬂef?ﬂ%'ﬂ@n}ﬁ(p%%mﬂk*”d

X, which is then treat iethyl orthoformate iIn

t ol uerfe-sBkygyhn éyyépalk@dmﬁmldy xyqlonrawlb@fctqbea'ﬂ sycigpetiylan

approrbwah@cy@mmldhept iy Vi 8 TRBY (FtefSlably pyH@idfgl,| owi ng
compounds can synt hesi zglgj&by net hods %novvn n the art:

WO zof?%é@f%@ﬂﬂs%ﬂaém Yk gpidezolifling, dhigzolidinyl,

sel ectadzdiidW, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
thiomorpholinyl, thiomorpholiayl 1,1-dioxide, morpholinyl, or piperazinyl),
-COy-alkyl (preferably —CO,-CHzCHj), -C(O)-Ry, ~C() salkyl-morpholinyl,
-Ca-palkyl-piperidinyl, -Cq-galkyl-piperazinyl, -Cqy.ayalkyl-N’-methyl
piperazinyl, -C4alkyl-Rp, -C(O)NH-C(;.4alkyl-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.NH,,
alkylsulfonamide (preferably C,¢ alkylsulfonamide), -OH, -Oalkyl
(preferably -OC,.s alkyl), -NH>, -NHalkyl (preferably -NHC,_¢ alkyl),
or -N(alkyl), (preferably —-N(Cy_¢ alkyl),);

R, and Ry are independently selected from: H, phenyl, heteroaryl, or
Ci.¢alkyl, wherein said C;galkyl may optionally be substituted with
one substituent selected from: -N(CH3);, morpholinyl, piperidinyl,
piperazinyl, N-methyl piperazinyl, alkylsulfonyl (preferably C,.¢
alkylsulfonyl), -SO,;NH,, alkylsulfonamide (preferably Ci.¢
alkylsulfonamide), hydroxyl, and alkoxy; '
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See, e.g., Journal of Medicinal Chemstry, 1997, 40(7),
1049- 1058, and references therein; and WO 2002085888. WO
20720075587 PCT11JS20061048241 Schenme 3 XVI | SYATVHERPE4gR1
aryl and heteroaryl acetyl chlorides and aryl and

het eroaryl acetic acid hydrazides can al so be accessed by
nmet hods known in the art (see, Bulletin de la 5 Societe
Chimque it France, 1964, 2, 245-247; and Helvitica

Chem ca Acta, 1928, | |, 609-656). Conpound Xl V. where A
is as define®R.iand Rqrtagﬂttaarhlawmtxﬁ g3ied uwfrrtﬂardanﬁteyd;cycnc ring,
chloride in DCMto ve Conpou XV, whic tre

with anhydroé’ﬁ}g“ﬂv(ng%"Hég i ??cfﬁfﬁi'et“’do@‘f”\?éy ﬁ&ﬁf%zf

Al ternati velpilkyDpSDo8Mmy oX$ \(saia R AR Hetepddyelc g breﬁ’.@zﬂi’ly c
anhydride, foll hydrazine in water to give
Conpound xx‘?F‘“‘i@A‘ﬁE‘e‘F?EmﬁB 8'15#%‘{'5)9 ester XVII can be

treated with aqueous hydrazi ne in ethanol to give

Compound XVI 071075 67PCI 2006/ 048241 O X XVl 11
n- BuLi Sche - COCO2R1 XI X
l\/N(aIkyl)

'\/)\IH and |\> )

wherein said Rc-Rqg heterocyclic ring is optionally substituted with
alkyl (preferably -C.¢)alkyl), -SOqalkyl (preferably -SO.C(;.gyalkyl), or
-C(O)alkyl (preferably -C(O)C1.yalkyl);

A is a ring selected from the group consisting of: phenyl, mono or bicyclic heteroaryl
(preferably pyridyl , benzooxazolyl, benzothiazolyl, quinolinyl, quinazolinyl,
quinoxalinyl, benzimidazolyl, benzothiophenyl, benzofuranyl, or

[1,2 4]triazolo{1,5-a}pyridinyl), 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, phenyl, heteroaryl,
alkoxy, -CN, halogen, nitro, -NH;, -NHC(O)NHC, .¢alkyl, and -NHC(O)C, salkyl;

R® and R® are independently selected from: H, F, C,.¢ alkyl, -OH, -OC_salkyl,
-NHC,.¢alkyl or -N(C,.calkyl),;

or R® and R® can together form a Ca.s cycloalkyl ring, an aziridiny! 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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-CH2CO2R1 Di oxane 0 XX DAST CHz2d 2 wherein X is Br or

| F1' is CH3 or C21-13. Schenme 4a illustrates the routes
t wloenotoossebt ai n conpounds of Fornula |11 wherRGTHURGICHAFA1
R6 are both F or H and Ais as defined in Formula I. The
first route to generate 5the acyl hydrazi de involves the
nmet al - hal ogen exchange of an appropriate aryl halide XVill
with an organonetallic |ike n-butyllythiumfollowed by
acetylation wth dial kyl oxal ate. The acetyl al kyl ester
XIX formed is then fluorinated with DAST
((di methyl antino)sul fur trifluori delg LA
net hyl ene chloride to formthe digl
foll Oned by treatnent w ﬂ hydr azi ¥/'m t he 10

di fl uoroacyl hydrazide I11; WheMNefomd route involves a
copper nedi ated cross cou I n e aryl halide XVill
with a hal ogenated difl uoroest er generating the

di f 1 uoroal kyl ester XXl internmedi ate foll owed by treatnent
wi th hydrazine to formthe difluoroacyl hydrazide |11l The
tmﬁimehwmm Vf%dél@?ﬁékﬂ@’%&ﬂ'rgf an aryl -acetic
ester XX to an aryl ketoester Xl X followed by
fluorination with DAST generating the

151 dormpariesks af {hredsesent lmnﬂpﬁﬁ@wmubstpeesamn thedarm pEat nent

a,\?ol vent |i ke
W cstcr XX,

%mmgﬁ@ny@&eb@bgqmg the difluoroacyl hydrazide Il The
fourth route involves the copper nediated cross coupling
of the aryl halide XVIII with a malonate diester to form

tie vad inthelicfdspihe Xéﬁtsl of ttﬁammoﬁhdsadfi tiiB irdBstidnefer to Matl-iRixt

W t hi on chl ori ohol I t er nat refl ux
RS foterthiS Srig DA Pyt pRyrarag Hhackpanie san
alokipd @Rf- dhreditiond . micﬂ'azt e8y, 38 tzln)ltmdrazqhaen raul97g9, jan,

%W%%g@%ﬂ@%@%ﬁﬁgﬁ%@% ac1da Q%mamc or bas1Hc/cat1<\)/£\Qc 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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0- C1- 12C402RI 6e02 Di oxane XX -00002191 reduceO

- CHOHCO2R1L XI XXXI'I'I Scheme 4b illustrates a route taken

t VOWHIAConmpounds of Formula |11 wherein R5PQRYSHBI/UHEHI
H F, alkyl, OH Galkyl, NHal kyl, or N(alkyl)2, and Ais
as defined in 5 Formula I. This route involves the

oxi dation of an aryl ester XX to an acetyl alkylester XX
foll owed by reduction to the alcohol XXII1 followed by
fluorination with DAST generating the

naaicidrh Loatoiah klocestie calXddn hylrexides dﬁﬂatoercatanheldheﬁmt, chalingent

i XX
Db BEARE b by i RAIKENY, AT e
ilnharrsinQMntLéﬂbw mggmmhamlummmé&& DELRHL I I with 10

. ; di
Y b’ 1ferh S Bilieslim Sl &im 1Al Podity
s‘@)@m&!@ (reudennobrocaing iayiairie) #0d&§Wﬁ9@|’HFP cwbamals. be convert

té&diu'nd zQﬁ]yiHe%Io'i{@IbEm tsBd;ﬁhh%&‘dr&?de' Eiﬁ:tﬂj“a:&'ﬂ@ ('PE&‘)S&%mOf

base such”as sodi um hydrid lowed by treatnment with
hydrazine in a solvent such as nethanol. Conversion of
COROPRTGK X to 111 can be achieved by reduction

ani mation 15foll owed by treatnment with hydrazine in a
sol vent such as nethanol. WD 2007/075567PC

THAdPENR6Y iHdéheidn it RO ithin itsGtBpe, pr&i’rﬁé&d‘ﬁh@corﬁi&lﬂﬂh%ﬂhe 1

I_frztl\genuon. ug’e%tgrgl guélxaﬁodrll_lgs wﬁ?be functlonaf (?erwatlves of the compounds
that are readily convertible irn vive into an active compound. Thus, in the methods of
treatment of the present invention, the term “administering’ shall encompass the
means for treating, ameliorating or preventing a syndrome, disorder or disease
described herein with a compound specifically disclosed or a compound, or prodrug
thereof, which would obviously be included within the scope of the invention albeit
not specifically disclosed for certain of the instant compounds. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are

described in, for example, “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.
STEREOCHEMICALLY ISOMERIC FORMS

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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Ft is methyl or ethyl nIs 1-5 The synthesis of conpounds
of Formula |1l where R5 and R6 join together to forma
rwogeozansséA i s as defined in Fornula |, can bBCT/US2006/048241
acconpl i shed by net hods known in the 5arts (Chem sche
Berichte, 119(12), 3694-703; 1986, Australian Journal of
Chem stry, 39(2) 271-80; 1986, Bioorganic and Medi ci nal
Chemi stry Letters 13(14), 2291-2295; 2003). Schene 4c
illustrates two alternate routes to obtain the acyl

hingihbdd sleh & RidiioRg cstdnlidahien Wrﬁ&t@éﬂaﬁhx&t@hﬁ@b&s?and

acrylic ester XXIV fol |l owe nt wth the trihalo
GRS Bay o Ao B Srh I Bt PR e
XX¥sterabrhedt: dafs mhbbﬁMItyrae&Ieeﬁndﬁllot bam gty dhifal cHromhiogRghny
theat ment with h 6%.: ne to ‘15] A aj The second route

e PR PRt dP S SRSl B dwﬁa%%ﬁw %% the
csremarthemidally pateatdriady @atstials, tor by using stcrecakeletive feakliansed by
hydrazine formation resulting in the acyl hydrazine II1.
Sernene 4d RIO Epoxldation or Aziridination HO H2NNH2
DO tetriz Nisdiner™ refers to compounds that have the same composition and

molecular weight but differ in physical and/or chemical properties. Such substances
have the same number and kind of atoms but differ in structure. The structural
difference may be in constitution (geometric isomers) or in an ability to rotate the

plane of polarized light (enantiomers).

The term “sterecisomer” refers to isomiers of identical constitution that differ in the
arrangement of their atoms in space. Enantiomers and diastereomers are
stereoisomers wherein an asymmetriczlly substituted carbon atom acts as a chiral

center.

The term “chiral” refers to the structural characteristic of a molecule that makes it

impossible to superimpose it on its mifror image.

The term *“enantiomer” refers to one of a pair of molecular species that are mirror

images of each other and are not superimposable.

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 atom(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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11 \Were: IR Is nethyl or ethyl 15J is Nor O
The synthesis of conmpounds of Forrmula Il where R5 and R6
j vioeovwgessher to form an aziridine or epoxi dePCHHIPOP/HE241
as defined in Formula I, can al so be accessed by nethods
known in the art. Schene 4d illustrates the route by
whi ch the heterocyclic acyl hydrazide Ill is forned
starting with the cormercially available acrylic ester 5
XXI'V foll owed by treatnent with hydrazine. Schenes 5a -
5e |Ilustrate routes to functionalize heteroaryl groups

ounds of Faornmula | such as hene
T Beadiabi e i G pheh dRorer P g
dme&mla&h&mx& oftdhivabinbzcu | beloaire skl areel f @ol anietdidgg
commerci ally 10avail abl e substituted nono or bicyclic
beteroaryl starting materials. These materials can al so

PEhealxtral geeohetpiy isvm. dn’o ckferel @sisomdye ¢hait differ irothe aritntatb@eof
s%{ééltﬁlu%n?atogs in 1%? %mn Hlp t%Ja a@on@aﬂ%%vdouﬁlgib%ég%o %%ggg}l}%’l ring

(QBttq) fibadged bh@ychd\gnm Subeumentlamn.ls (Bther thag[H) on2Bch $@8of a

(cl:%ﬁ)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
carbon- carbon double bond; in the "Z" (same sided) configuration, the substituents
are oriented on the same side in relationship to the carbon-carbon double bond.
Substituent atoms (other than H)} attached to a carbocyclic ring may be in a cis or trans
configuration. In the "cis" configuration, the substituents are on the same side in
relationship to the plane of the ring; in the "trans" configuration, the substituents are
on opposite sides in relationship to the plane of the ring. Compounds having a

mixture of “cis” and “trans” species are designated “cis/trans”.

It is to be understood that the various substituent stereoisomers, geometric isomers
and mixtures thereof used to prepare compounds of the present invention are either
comumercially 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 QUPAC Recommendations for
Fundamental Stereochemistry (Section 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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Schenme 5a illustrates the use of reductive amnation to
introduce amnes to the triazol opyri dazine series. This
cwemstorssebegi ns wit h conpounds of Fornul a | REEEEPGe/OR§241
is a 2,5 substituted-thi ophene or a 2,5
substituted-loran, and R5, R6, R7, 20 R8, and A are as
defined in Formula I. Treatnment with sodi um

tri acet oxyborohydri de and a secondary am ne in acidic

nmet hanol gives the corespondi ng anm ne substituted furan

OffolibW b\ efRomESrapMc Sdpal2@on dadlkmoldi sF 1 dhirfal iiuxBYzﬁ%agH
MeOH THF HI E3TUO- H5 Re W NHOST, D E@ﬁ(Reg@ﬂNH IV 8<.
hFesRivIngmn isREesis 3 X e rber A RSB B BIAtSH Ty, prpduelyising’

| blepgrhtiad BISC (ihR 1682 cRlonfgedphl) aratl dhaal APLE eukehdy
coupling with secondary anmines to introduce am des to the

triazol opyridazine series. This two step reaction begins
WPOIL YMOREHSIAND SOLVATES | wherein R1 is nono or

bi cyclic heteroaryl, and R5, R6, R7, R8, and A are as
defined in Fornula |I. Treatnent w th sodi um hydroxi de
SFiNaifarinoanthe compounds of the present invention may have one or more

25 RENSOLIOLARE! S dalhl o, Al EALATRAIN L0 MMEa i
t dersedpedif dfelinemtibol Mmobythicmmlmﬂybem fonr sadvandsefor

(EERDle o808 3505401 AR WDRCRIRE, RPERRTARK, o
atermipelvateeans a phrdcal Rsopihéeneot tRoeqmenandds offthéprepamta | in

WhivERtidR wﬂtt?one%%&“:‘%% ﬁlc)fe)éhfemfﬂ ShyRRACsdRidtidn AVolves
anal 0ogous manner. Schene
varying degrees of ionic and covalent bondmg, including hydrogen bonding. In

certain instances the solvate will be capable of isolation, for example when one or
more solvent molecules are incorporated in the crystal lattice of the crystalline solid.
The term "solvate" is intended to encompass both solution-phase and isolatable
solvates. Non-limiting examples of suitable solvates include ethanolates,

methanolates, and the like.

It is intended that the present invention include within its scope solvates of the
compounds of the present invention. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the means for treating,
ameliorating or preventing a syndrome, disorder or disease described herein with the
compounds of the present invention or a solvate thereof, which would obviously be

included within the scope of the invention albeit not specifically disclosed.

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

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

included within the scope of the present invention.
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wherein 01, e, and 03 are independently CH or N Schene Sc
illustrates the use of acetyletion to introduce an acyl
gWaLBIOYGSRI where Rl 15is a nitrogen contai ni RgT/US2006/048241
het eroaryl (for exanple pyrazole), and R5, R6, R7, RS,
and A are as defined in Fornula |I. This chem stry
utilizes an acyl group appropriately substituted with a

| eavi ng group, preferably a hal ogen, in a solvent I|ike
DCM wi th a scavenger base |like DIEA resulting in the
PREPARATION OFRCOMPOENDS OFH THE PRESENT INVENINONXS ar e

independently CH or N Schene 5d iIIustrates the use of
Itox i,on to introduce an t ore where
l.lrlnsg tf t d%cr?s%ecsﬁ?rélr amtlo {‘Gf'nre gar f)lll’%;s ?‘8}6 rese [

pyvemzloh ,e) ma;n te Eéceswr@(drﬂesigableao psdct emaitivel er reactheI%iQups
32“’ any S ) rhe rh?le qes’% Eeme S ﬁl?sf I Q)?lge écr}]neveé ggLn%aAstof c)c/)m%antlonal

‘ I'zes a Su fox group appropriate
substunnggreupsmuch ag tﬂoeaadﬂsngegnmﬁmt_egﬁga@mab Kycandkal Wogang

oAt llerd E A (e BueSe BUFRA W@ 3Gkl G R bn
result sul foxyl ation
v@mgeac_@m_fb,@s)z ednWiles Irmrécwrwgek?é’ﬁd dhe prptCHng gravps may be
%Q&%b&m a2ontdnidh® bR fend Be SURS hietiblal RRAAE ifthe Wt h R
wher e I's a nitrogen contalnlng het eroaryl (for exanple
pyrazole) Ra is al kyl, arninoal kyl, or C(_4)alkyl-Rb,
and R5, R6, R7, R8, and A are as defined in Formula |
The chem stry utilizes an al kyl group appropriately
substituted with a | eaving group, preferably a hal ogen,
in a solvent |ike ethanol and a base |i ke potassium
carbonate resulting in the alkylation of RI. 15
REPRESENTATI VE COMPOUNDS Represent ati ve conpounds of the
present invention synthesized by the
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20 aforenenti oned nethods are presented bel ow. Exanples
of the synthesis of specific conpounds are presented
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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; nore preferred conpounds are nunbers 39, 47, 55, 60,
61, 65, 72, 73, 74, 77, 97, and 98. Mire preferred
conpounds are nunbers 60, 61, 97, 25and 98. Exanpl e #

BENERWIEREACTNON SCcBENMEI N.1_, N- INO 2 HNNI /
---INl N'":4J'1 t4-1\1 --... 3

Compounds of Formula I can be prepared by methods known to those who are skilled
in the art. The following reaction schemes are only meant to represent examples of

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

Scheme 1
80 °C
Pd(FPhgz),
RT 2M Na2003
Toluene or 7
X R® DI B
SN ioxane R RO
| SN
N, = - [ VI
N X 1 N~
R~ "NZ X
1 Y
v
O
@) ( :)
HoNL
HzN\N/n\x(/<:> 2 N’u‘x(/ T
516
H RoRe " R°R
-butanol
1-butanol 11 2163%0
120 °C
80 °C

X Pd(PPhg)s S
—N RS R® 2M NagCO4 ; R j\@)
7 1 R N.
R \ N\\%® Tgl.uene or ANy~ .
2 \N’ N ioxane AN A=y
R - R
IV 1 RB

R 1

™~

Y
\'4

wherein:

XisClor)orBr;

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®, R7, and R® are as defined in Formula L. Starting with the
dibalopyridazine IT 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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95:2457 (1995)), Negishi (Negishi, E., et. al., J. Org. Chem. 42:1821 (1977)), or Stille
conditions (Stille, J.K., Agnew. Chem., Int. Ed. Engl., 25: 508 (1986) and references
therein). The resulting pyridazine VI may be converted to triazolopyridazine I by the
reaction of 3-halopyridazine with a variety of acylhydrazines III in refluxing
1-butanol (Albright, I.D., et. al., J. Med. Chem., 1981, 24, 592-600).

Alternately, following the path down, reaction of the 3,6-dihalopyridazine IT with a
variety of acylhydrazines 1II, followed by the transition - metal cross-coupling
reaction with IVgenerates triazolopyridazine I. This route lends itself to generate a
library of compounds from the triazolopyridazine core scaffold via cross coupling

reactions with the halogenated scaftfold.

The aforementioned cross-coupling reactions of aryl halides with arylboronic acid,
arylzincate or arylstanne are generally performed in an inert environment mediated by
a catalyst such as palladium tetrakis-triphenylphosphine. These reactions can occur ét
temperatures ranging from 60 °C to 150 °C in polar aprotic solvents or biphasic
solutions. In most cases where the arylboronic acid, arylzincate or arylstanne is not
commercially 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)4, see M. G. Organ et al, Chemistry - A European
Joumal, Volume 12, Issue 18, June 14, 2006, pp: 4743-4748, and references therein

40



10

15

HV/ NI N-NO OH 6\ NN\14 N 7 _ . N

WO 2007/075567 PCT/US2006/048241
Scheme 2
HO. HO.
o) > ccl O Z
Vil vili

o]
1X X

NO2 Hop, Pd/C . EtO),CH
HO\[\/{I — " e @NHZ (B0 HO @:N\>
z methanol \ﬂ/—— Z~7 toluene \IO]/~ FZ
o)
Xi

NH
HO. =N HNzH HO. { 2
" N

O F 0 Z;

xu
X

wherein Zis NH, Oor 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 Al 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 VI, (Journal of Medicinal Chemistry, 1996,
29 (11), 2362-2369; Journal of Medicinal Chemistry, 1997, 40(7), 1049-1062), is
treated with N-bromosuccinimide in carbon tetrachloride to give compound VIIIL.
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 XI.

Compound XTI can be treated with an appropriate amine to give Compound XIIL

The following compounds can be synthesized by methods known in the art:
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)

where A is selected from:

g &

See, e.g., Journal of Medicinal Chemistry, 1997, 40 (7), 1049-1058, and references
therein; and WO 2002085888.
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Synthesis of aryl and heteroaryl acety] chlorides and aryl and heteroaryl acetic acid
hydrazides can also be accessed by methods known in the art (see, Bulletin de la
Socicte Chimique de France, 1964, 2, 245-247; and Helvitica Chemica Acta, 1928,

11, 609-656). Compound X1V, 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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Scheme 4a
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1) NaOH/pH 22 | 2) CI—S
ol
(A)x CHOCOLH; (4).CH(COCoHs),
cul XXII
XVIII
wherein
XisBrorl

R'is CHg or Csz.

Scheme 4a illustrates the routes taken to obtain compounds of Formula III wherein R®
and R® are both F or H, and A is as defﬁned 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 acetyl 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 III. 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 ITI. 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 X VIII with a malonate diester to form the alkyldiester
XXII. Saponiftcation 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 R® are H.
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Scheme 4b illustrates a route taken to obtain compounds of Formula III wherein R’
and R® are H, F, alkyl, OH, Oalkyl, NHalkyl, or N(alkyl), and A is as defined in
Formula I. This route involves the oxidation of an aryl ester XX to an acetyl
alkylester XIX followed by reduction to the alcohol XXIII followed by fluorination
with DAST generating the monofluorcalkylester XXI intermediate and then treatment
with hydrazine to form IH. Alternatively compound XXIII can directly convert 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 III. Compound XX
can be convert to III by treatment with alkyl halide in the prescent of base such as
sodium hydride followed by treatment with hydrazine in a solvent such as methanol.
Conversion of compound XIX to ITI can be achieved by reduction amination

followed by treatment with hydrazine in a solvent such as methanol.
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The synthesis of compounds of Formula III 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 IIX.
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 II.

Scmeme 4d

CHa Epoxidation or HaNNH; J

. Aziridination ‘ J DCM H
RO Ha-
O 's) o

XXiv XXX in

Where:
R’ is methyt or ethyl
JisNorQ

46



10

15

20

25

NOTh N14 i rNN/--jr--......... T _\\N
-14 17 S/ N\N\i N- NO OH WO
2089 27867 PCT1US20061048241 18 S N sNi -1 NI/ POR/UBQ006/048241

The synthesis of compounds of Formula III where R? and R join together to form an
aziridine or epoxide, and A is as defined in Formula I, can also be accessed by
methods known in the art.  Scheme 4d illustrates the route by which the heterocyclic
acyl hydrazide X1 is formed starting with the commercially available acrylic ester

XXIV followed by treatment with hydrazine.

Schemes 5a — Se illustrate routes to functionalize heteroaryl groups on compounds of
Formula I such as thiophene, pyrazole, and furan. The composition of R, is not
limited to the described text contained below but also including commercially
available substituted mono or bicyclic heteroaryl starting materials. These materials
can also be obtained by methods described in prior art, see (Miyaura, N., Suzuki, A.,
Chem. Rey. 95:2457 (1995)), (Negishi, E., et. al., J. Org. Chem. 42:1821 (1977)),
(Stiile, J.K., Agnew. Chem., Int. Ed. Bngl., 25: 508 (1986).

Scheme 5a
Re

Y Ac)sBHNa Ry—N

SRy N Rs. e ( AgOH R, R Re
e N%@ PCM W N j)L
= RGAGNH — N ®
Rs N” - Ry NN

Scheme Sa illustrates the use of reductive 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 triacetox yborohydride
and a secondary amine in acidic methanol gives the coresponding amine substituted

furan or thiophene.

Sche}me 5b

\ﬁo le
}—n, RN

R
R= 8
o =N "5 A,
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Ry N~ XN
Rga N
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Scheme Sb illustrates the use of saponification followed by coupling with secondary
amines to introduce amides to the triazolopyridazine series. This two step reaction
begins with compounds of Formula I wherein R' is mono or bicyclic heteroaryl, and
R® R, R”, R and A are as defined in Formula I. Treatment with sodium hydroxide
5  (NaOH) and 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronivm
hexafluorophosphate (HBTU) in methanol and tetrahydrofuran followed by
1-hydroxybenzotriazole (HOBT), Huriig’s base (DIEA) and the desired secondary
amine resulting in compounds of Formula I wherein R' is an amide substituted
thiophene. Compounds of Formula Iin which R, is -C(O)NH-C,,.4)alkyl-R;, are made

10 in an analogous manner.

Scheme Sc o
Q1
HN’ S 2 101
‘Q& Q - RD)L[\\I L\\QZ
—N li?‘*\ DIEA, DCM, R,COX “ N Rs_®
Ry N ® ™ ) O
\ & ,\N R\ l\j\\?‘\
R N Rs NN

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

Scheme Sc illustrates the use of acetylation to introduce an acyl group to R! where R!

15 is a nitrogen containing heteroaryl (for example pyrazole), and R’ , RG, R7, Rs, and A
are as defined in Formula 1. 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
1
HN'Q*‘Q2
=N Rs 6 DIEA, DCM, R,-X
@
\ /N
Rg N

r0  Wherein Q', Q% and Q° are independently GH or N
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Scheme 5d illustrates the use of sulfoxylation to introduce an sulfoxyl group to R'
where R' is a nitrogen containing heteroaryl (for example pyrazole) and R, is a
sulfonyl or sulfonamide, and R% RS R, R, and A are as defined in Formula I. This
chemistry utilizes a sulfoxyl group appropriately substituted with a leaving group,
preferably a halogen, in a solvent like DCM with a scavenger base like DIEA

resulting in the sulfoxylation of R'.

Scheme 5e
o)
HN"Sg? Rawy Q!
Q% N, @
_\ Re e KoCOs, BrR,, EtOH - &= R
R \N\?\ =N s
N | @ R N%@
N\ N \ )
Rs N NN
Rs

wherein Q1, 02, and Q2 are independently CH or N

Scheme Se illustrates the substitution of R' with R, where R! is a nitrogen containing
heteroaryl (for example pyrazole), R, is alkyl, aminoalkyl, or C(;_palkyl-Ry, and R,
R6, R’, Rs, 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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Examples of individual compound syntheses are shown below.

Example 1
6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-bpyridazin-3-ylmethyl]-quinoli
ne

/
N’N
|/
=N
\ N x
S #\J P
N~ N

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

z\

IS
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 NayCO; (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 (MgSO,) 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 (CDsOD): 8 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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Example 1: step b
6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b[pyridazin-3-ylmethyl]-quinoli

ne

Quinolin-6-yl-acetic acid hydrazide (188 mg, 0.93 mmol) and
3-Chloro-6-(1-methyl-1H-pyrazol-4-yl)-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 ovemight 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;0D): 8 9.08-9.04 (2H, m), 8.30-8.29 (2H, 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).

Example 2
6-[6-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-quinoline
H
N/N
|/
=N
\ N ~
NN
N~ N
20
The title compound was prepared as described in Example 1. 'H-NMR (CD;OD): &
9.08-9.05 (2H, m), 8.30 (1H, s), 8.26 (1H, m), 8.21-8.19 (2H, m), 8.15-8.12 (2H, m),
7.99-7.90 (1H, m), 7.75-7.65 (1H, m), 4.86 (2H, s). ESI-MS (mv/z): Calcd. For
CisH3N7: 327.12; found: 328.2 (M+H).
25
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Example 3
4-[6-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-phenol

H
N ~N
W

=N
~ L
\n |
N-N OH

5  The title compound was prepared as described in Example 1. 'H-NMR (CD;OD):
69.33 (1H, s), 8.67 (1H, s), 8.38-8.35 (1H, d, J = 9.6 Hz), 8.26 (1H, s), 7.7\9-7.76 (1R,
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,;5H,,N¢O: 292.11; found:
293.2 (M+H).
10
Example 4
4-(6-Pyridin-3-yl-[ 1,2 4]triazolo[4,3-b [pyridazin-3-ylmethyl)-phenol

15  The title compound was prepared as described in Example 1. '"H-NMR (CD;0D):
89.41 (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
C17H13Ns50: 303.11; found: 304.2 (M+H).

20

Example 5
4-[6-(2H-Pyrazol-3-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-phenol
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The title compound was prepared as described in Example 1. '"H-NMR
(CDs;0D/CDCl5): 6 8.56-8.53 (1H, d, /= 2.2 Hz), 8.32-8.29 (1H, d, J = 10.1 Hz),

5 8.17-8.19 (1H, d, J = 10.1 Hz), 7.87 (1H, m), 7.26-7.24 (2H, d, J = 8.5 Hz), 6.75-6.72
(2H, d, J = 8.5 Hz), 6.67-6.65 (1H, m), 4.49 (2H, s). ESI-MS (m/z): Calcd. For
CisH2NgO: 292.11; found: 293.2 (M+H).

Example 6
10 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;0D):
$69.20-9.18 (IH, d, J = 5.3 Hz), 9.15-9.13 (1H, d, J = 8.3 Hz), 9.00-8.99 (2H, d, J =
15 6.5 Hz), 8.58-8.56 (2H, d, J = 6.5 Hz), 8.52-8.49 (1H, d, J= 9.8 Hz), 842 (1H, 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 CyH,4Ng: 338.37; found: 339.3 (M+H).

Example 7
20  3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-pyridin-d4-yl-[1,2 4 ]Jtriazolo[4,3-b]pyridazi

ne
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The title compound was prepared as described in Example 1. 'H-NMR (CDsOD):
6 8.91-8.88 (2H, d, J = 6.5 Hz), 8.48-8.47 (2H, d, /= 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 = 8.0 Hz),
6.55-6.53 (1H, d, J = 8.3 Hz), 4.49 (21, s), 4.38-4.34 (2H, t, J = 8.8 Hz), 3.04-3.00
(2H, d, J = 8.5 Hz). ESI-MS (nv/z): Calcd. For CjoH;5NsO: 329.13; found: 330.2
(M-+H). '

Example 8
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-(6-morpholin-4-yl-pyridin-3-yl)-[1,2,4 Jtri
azolo[4,3-b]pyridazine

_:N\
\ N‘(\m
e

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, 5), 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 Co3HoNgO»: 414.18; found: 415.3 (M+H).

Example 9

6-[6-(1-Propyl-1H-pyrazol-4-yl)-[1,2,4 Jtriazolo[4,3-b Jpyridazin-3-ylmethyl]-quinolin

A/
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The title compound was prepared as déscribed in Example 1. "H-NMR (CD;0OD): &
9.18-9.16 (1H, dd, J = 1.5, 5.5 Hz), 9.14-9.12 (1H, d, J = 7.5 Hz), 8.46 (1H, s), 8.39
(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), 4.24-4.20 (2H, t, J = 6.8 Hz), 1.99-1.90 (2H, m), 0.91-0.93 (3H,
t, J = 7.3 Hz). ESI-MS (m/z): Calcd. For C3;H9N7: 369.17; found: 370.3 (M-+H).

Example 10
Morpholin-4-yl-[5-(3-quinolin-6-ylmethyl-[1,2,4]triazolo[4,3-bpyridazin-6-yl)-pyrid

10 in-3-vl]-methanone

The title compound was prepared as described in Example 1. II-‘I—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 =22 Hz),

15  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 Ca5H;,,N;0,: 451.18; found: 452.4 (M+H).

Example 11
20 6-(6-Pyridin-3-yl-[1,2,4[triazolof[4,3-b]pyridazin-3-ylmethyl)-quinoline
N /
N /N N
™ \N'

Example 11: step a
25  3-Chloro-6-pyridin-3-yl-pyridazine
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The title compound was prepared as described in Example 1: step a. 'H-NMR (CDCls): 8

9.21 (1H, dd, /=1.0,2.5 Hz), 8.77(1H, dd, /= 1.8, 4.8 Hz), 8.46 (1H, ddd, /= 1.8, 2.5, 8.1
5 Hz), 7.89 (1H, d, /= 8.8 Hz), 7.64 (1H, d, J = 8.8 Hz), (1H, ddd, J = 1.0, 4.8, 8.1 Hz).

ESI-MS (my/z): Calcd. for CoHgCIN3: 191.0/192.0 found: 192.2/194.4 (M+H/M+2+H).

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

o y
=~ N N
10 s
The title compound was prepared as described in Example 1: step b. "H-NMR (CD;0D): §
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
(IH,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 CyoH¢Ns:

15  338.1; found: 339.3 (M+H).

Example 12
6-Pyridin-3-yl-3-[1,2,4]triazolo[1,5-a]pyridin-6-ylmethyl-[1,2,4]triazolof4,3-b Jpyridazine

AN
N
ENJ [{ﬁ“
S N_ —
\li/lN\ ) N
N \N'

20

Example 12: step a
2-[1,2,4]Triazolo[1,5-a]pyridin-6-yl-malonic acid diethy! ester
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OFEt
Diethyl malonate (400 LL) was added to a mixture of 6-iodo—[l,2,4]triazolo[i,5-a]pyridine
(245 mg, 1 mmol), copper iodide (19 mg, 0.1 mmol), biphenyl-2-ol (34 mg, 0.2 mmol), and
Cs2COs in THF (5 mL). The hetereogeneous solution was stirred for 16 h at 70 °C. After
cooling, the mixture was partitioned between chloroform (40 mlL.) and aq NH4C1 (20 mL).
The organic layer was washed with NH4C1 (3 x 15 mL), NaHCO5 (20 mL), and brine (20
mL) then was dried over Na;SO4. Concentration of the solution followed by SiO; flash
chromatography purification yielded the product (170 mg, 61%) as a colorless glass.
'H-NMR (CDCh): §8.77 (1H, m), 8.37 (1H, s), 7.78 (1H, dd, J = 0.9, 9.1 Hz), 7.69 (1H, dd,
J=1.8,93Hz),4.76 (1H, s), 4.27 (4H, m), 1.30 (6H, t, J = 7.3 Hz). ESI-MS (m/z): Calcd.
for Ci3H5N304: 277.1; found: 278.2 (M+H).

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

'N\
7N
o _

NH

4

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 HCI. The solution was stirred for 1 h (decarboxylation occurs)
and the volatiles were removed in vacuto. The residue was dissolved in dry MeOH (15 mL),
cooled on an ice bath, and thiony! chloride (500 pL., 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;0OD/CDCl3): & 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, s). The residue was dissolved in EtOH (10 mL) and
hydrazine (50 puL) 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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(DMSO-dg): 8 9.34 (LH, brs), 8.81 (1H, s), 8.46 (1H, s), 7.79 (1H, d, J = 9.0 Hz), 7.56 (1H,
dd, J=1.5, 9.0 Hz), 3.45 (2H, s, masked by H,O peak).

Example 12: step ¢
6-Pyridin-3-yl-3-[1,2 4]triazolo[1,5-a]pyridin-6-ylmethyl-[1,2,4]triazolo[4,3-b]pyrida

zZine

The title compound was prepared as described in Example 1: step b. 'H-NMR (CD;0D): §
9.48 (1H, s), 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;2Ng: 328.1; found: 329.3
(M+H).

Example 13
6-(6-Pyridin-3-yl-[1,2,4triazolo[4,3-b]pyridazin-3-ylmethyl)-benzothiazol-2-ylamine

Saavscs

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-dg) 8 9.30 (1H, d, J=1.6 Hz), 8.78 (1H, dd, / = 4.8 Hz, 1.7 Hz), 8.50 (1H,
m), 8.49 (1H, d,J =9.5 Hz), 8.01 (1H, d, J=9.6 Hz), 7.69 (1H, 5), 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-MS (nvz):
Calcd for CigH;3N7S: 359.1; found 360.3 (M+H).

Example 14
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3-(2-Chloro-pyridin-4-ylmethyl)-6-pyridin-3-yl-[1,2,4]triazolo[4,3-b[pyridazine

= ;\l,//N\
N Cl

Example 14: step a
5  2-(2-Chloro-pyridin-4-yl)-malonic acid diethy! ester

0. 0O

Cl ' s Oo._~
N~ O

The title compound was prepared as a colorless oil from 2-chloro-4-iodopyridine

(4.18 mmol) by the method of Hennessy and Buchwald (Org. Lett. 2002, 4, 269). 'H
10 NMR (CDCl) 6 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): Caled for C;H4NO4Cl: 271.1; found 272.1 (M+H).

Example 14: step b
15 (2-Chloro-pyridin-4-yl)-acetic acid

o N
PN NG

The product of the preceding step (2.43 mmol) was dissolved in methanol (20 mL),

HO

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), concenirated to dryness in

20  vacuo, dissolved in methanol, and filtered. Concentration of the filtrate in vacuo gave
the title compound as a hygroscopic yellow solid. 'H NMR (DMSO-de) § 8.32 (1H,
d, J=5.1 Hz),7.43 (1H, s), 7.32 (IH, dd, J = 5.1 Hz, 1.5 Hz), 3.64 (ZH: s). ESI-MS
(m/z): Calcd for CyHgNOLCl: 171.0; found 172.1 (M+H).

25  Example 14: step ¢
(2-Chloro-pyridin-4-yl)-acetic acid hydi-azide
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NH

CII\ NH
N .~ O

The title compound was prepared as a light yellow solid from the product of the
preceding step (2.43 mmol) by the method of Example 17: step b. 'H NMR (400

5 MHz, CDC/CD:OD) § 8.30(d, J = 5.0 Hz, 1H), 7.34 (m, 1H), 7.22 (dd, /= 5.1 Hz,
1.5 Hz, 1H), 3.48 (s, 2H).

Example 14: step d
3-(2-Chloro-pyridin-d-ylmethyl)-6-pyridin-3-yI-[1,2,4]triazolof4,3-bJpyridazine

10

The title compound was prepared as described in Example 1 as a pale orange solid
from (2-Chloro-pyridin-4-yi)-acetic acid hydrazide (0.61 mmol) and
3-chloro-6-pyridin-3-yl-pyridazine (0.33 mmol). 'H NMR (CDCIl3/CD;0D) § 9.17

15  (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, /= 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 (1H, s), 7.34 (1H, m), 4.67 (2H, s). ESI-MS (m/z): Calcd for
CisHN6Cl: 322.1; found 323.3 (M+H).

20 Example 15
6-[6-(1-Methanesulfonyl-1H-pyrazol-4-yl)-[1,2,4 ]triazolo[4;3-b]pyridazin-3-ylmeth 'y

l]-quinoline

/
O=
70
N-N
|z
=N
\ N x
N
N.—-N o
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To a solution of
6-[6-(1H-Pyrazol-4-yl)-[1,2,4]triazolof4,3-b]pyridazin-3-ylmethyl]-quinoline as
prepared in Example 3 (10 mg, 0.03 mmol) and DIEA (9 pL, 0.05 mmol) in DCM (2
mL) was added methane sulfonylchloride (4 uL, 0.05 mmol). The reaction was
stirred at rt overnight. The reaction was concentrated in vacuo followed by
purification by HPLC (5-65 % CH;CN over 35 min) resulting in the title compound
(3.1 mg, 31 %) as a white solid. "H-NMR (CD;OD): § 9.06-9.00 (2H, q,J=5.3,7.0
Hz), 8.89 (1H, s), 8.44 (1H, s), 8.29-8.10 (4H, m), 7.96-7.92 (1H, q, J = 5.3, 3.0),
7.75-7.73 (1H, d, J = 9.8 Hz), 4.87 (2H, s), 3.42 (3H, s). ESI-MS (m/z): Calcd. For
Ci9H5N70,S: 405.10; found: 406.1 (M-+H).

Example 16
6-{6-[1-(2-Methoxy-ethyl)-1H-pyrazol-4-yi]-[1,2,4]triazole[4,3-b]pyridazin-3-yl
methyl}-quinoline

\O/w

n-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 mmol) 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 cofnpound
(2.8 mg, 15%) as a clear glass. 'H-NMR (CD;0OD): § 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),
7.95-7.91 (14, 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 C;1H 9N70: 385.17; found: 386.2 (M-+H).
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Example 17
4-(6-Thiophen-2-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-phenol

S/
=N

S Example 17: step a
3-Chloro-6-thiophene-2-yl-pyridazine

7|

3,6-dichloropyridizine (149.9 mg, 1 mmol) and 2-zinc bromide-thiophene (Aldrich,

10 0.5M, I 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)

15  resulting in the title compound as a white solid. 'H-NMR (CDsOD): & 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).

20 Example 17: step b
(4-Hydroxy-phenyl)-acetic acid hydrazide

O
N—NH2
H

OH
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To a solution of (4-Hydroxy-phenyl)-acetic acid methyl ester (5 g, 30.08 mmol) in
MeOH (20mL, anhydrous) was added hydrazine (3.77 mL, 120.35 mmol) and then
heated to 55 °C for 1 hour. A white precipitate formed during heating. The reaction
was then cooled to 1t and stirred for an additional hour to facilitate precipitation of
solid. The reaction was filtered and the solid was washed with MeOH and dried
resulting in the desired product (4.3 g, 86%) as a white solid. '"H-NMR (DMSO): 8
9.20 (1H, s), 9.10 (1H, 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, J = 5.0, 5.5 Hz).

Example 17: step ¢
4-(6-Thiophen-2-yl-[1,2,4[triazolo[4,3-b Jpyridazin-3-ylmethyl)-phenol

A solution containing 3-Chloro-6-thiophene-2-y!l-pyridazine (58 mg, 0.29 mmol)
Example 17: step a and (4-Hydroxy-phenyl)-acetic acid hydrazide (120 mg, 0.38
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;0D/CDCl):
08.12-8.10 (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
C6H12N4OS: 308.07; found: 309.2 (M-+H).

Example 18
4-(6-Thiazol-2-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmerhyl)-phenol
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Example 18: step a
3-Chloro-6-thiazol-2-yl-pyridazine

8
S*‘l/j
N>t

3,6-dichloropyridizine (149.9 mg. 1 mmol) and 2-zinc bromide-thiazole (0.5 M
Aldrich, 2.4 mL, 1.2 mmol) were dissclved into THF (2 mL) and bubbled with argon
for 60 seconds. To the reaction mixture was added
Tetrakis(triphenylphosphine)palladium (0) (57 mg, 0.05 mmol). The reaction was
heated to 65 °C overnight. Analysis by LCMS showed conversion to product at 60%
-ESI-MS (m/z): Calcd. For C;H;CIN;S: 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

ST
\Y
N-N OH
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3-Chloro-6-thiazol-2-yl-pyridazine (20 mg, 0.10 mmol) and
(4-Hydroxy-phenyl)-acetic acid hydrazide (20 mg, 0.12 mmol) were combined in
butanol (5 mL), fitted with water filled: condenser and heated to 120 °C overnight.
The reaction was concentrated in vacuo followed by purification by HPLC (10-80%
CH;CN over 25 min) resulting in the title compound (11.5 mg, 37%) as a white solid.
'H-NMR (CD;0OD/CDCl;): & 8.26-8.24 (1H, d, J = 9.6 Hz), 8.17-8.15 (1H, d, J = 9.6
Hz), 8.05-8.04 (1H, d, J = 3.2 Hz), 7.82-7.81 (1H, 4, J = 3.0 Hz), 7.32-7.30 (2H, t, J =
8.6 Hz), 6.77-6.74 (2H, d, J = 8.3 Hz), 4.53 (2H, s). ESI-MS (m/z): Calcd. For
C,5sH [ ;NsOS: 309.07; found: 310.2 (M+H).

Example 19
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-pyridin-2-y1-[1,2,4triazolo[4,3-bpyridazi

ne

N

N

N~

The title compound was prepared as described in Example 17. '"H-NMR
(CD;OD/CDCl3): 8 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), 8.24-8.2] (1H, d, J = 9.8 Hz), 8.09-8.05 (1H, t, /= 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=8.0Hz),4.51 (2H, s5), 4.47-4.43 (2H, t, J = 8.8 Hz), 3.13-3.08 (2H., t, J = 8.6 Hz).
ESI-MS (m/z): Calcd. For CjoH,5N50: 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]-quinoline

Example 20: step a
3-Chloro-6-(2-propyl-thiazol-5-yl)-pyridazine
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N-butyllithium (2.5M in Hexanes, 1.3 mL, 3.3 mmol) was added dropwise over 2 min to a —
78 °C solution of 2-propylthiazole (380 mg, 3 mmol) in THF (8 mL). After stirring for 45
min at =78 °C, a solution of zinc chloride (0.5M in THF, 7 mL, 3.5 mmol) was added. The
solution was stirred for 1 h, during which it warmed to rt. Tetrakis-triphenylphosphine (172
mg, 0.15 mmol) and 3,6-dichloropyridazine were added and the reaction was heated to 68 °C
for 16 h. After cooling to rt, methanol (3 mL) and 2N HCI (2 mL) were added. The pH was
adjusted to ~8 with NayCOs and the mixture was partitioned between 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 NaxSO,. Concentration of the solution in vacuo followed by Si0O, flash
chromatography yielded the product as an off-white solid (200 mg, 28%). 'H-NMR
(CDCls): 6 8.16 (1H, 5), 7.77 (1H, d, J = 8.8 Hz), 7.53 (1H, d, /= 8.8 Hz), 3.04 2H,1,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 oCIN3S: 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
K(N —
J p)
S N, —N
N
-
N

N

The title compound was prepared as described in Example 17: step b. "H-NMR (CD;0D): &
9.29 (1H,d, J=8.3),9.26 (1H, d, J= 4.8 Hz), 8.97 (1H, 5), 8.72 (d, 1H, J =99 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, , J
=17.3 Hz). ESI-MS (m/z): Calcd. for C,H3NsS: 386.1; found: 387.3 (M+H).
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Example 21
6-(6-Thiophen-2-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-benzooxazol-2-ylami

ne

NH,
o~
N

| N NN
s7 LN

The title compound was prepared as described in Example 17. '"H-NMR (CDCL): &

8.05-8.03 (1H, d, J = 9.6 Hz), 7.66-7.65 (1H,dd J = 1.2, 3.6 Hz), 7.46-7.44 (1H, d, J
=9.8 Hz), 7.23-7.15 (2H, m), 4.64 (2H, s), 3.49 (2H, s). ESI-MS (m/z): Calcd. For

C7H,12N6OS: 348.08; found: 349.3 (M-+H).

Example 22
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-thiophen-2-yl-[1,2,4[triazolo[4,3-b]pyrida

zine

D\(NW N
g” \ =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 = 9.6 Hz), 7.35 (1H, s), 7.29-7.27 (1H, m),
7.19-7.16 (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;sH,4N40S: 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
»3-b]pyridazine
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The title compound was prepared as described in Example 17. '"H-NMR (CDCls): &
8.06-8.04 (1H, d, J = 9.8 Hz), 7.42-7.41 (1H, d, J = 5.0 Hz), 7.40-7.37 (1H,d, J=9.6

S 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 (1H, d, J = 8.0 Hz), 4.56-4.49 (4H, m), 3.17-3.12 (2H, d, J = 8.5 Hz), 2.55
(3H, s). ESI-MS (m/z): Calcd. For CyH sN4OS: 348.10; found: 349.2 (M+H).

Example 24
10 3-Benzyl-6-thiophen-2-yl-[1,2,4]triazolo{4,3-b]pyridazine
y N
> N
S N7

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

15 NMR (400 MHz, CDCl3)§ 8.05 (1H, d, J = 9.8 Hz), 7.66 (1H, dd, /=38 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 CjgH ) 2N4S: 292.1; found 293.2 (M+H).

20 Example 25
3-(4-Methoxy-benzyl)-6-thiophen-2-yl-[1,2,4]triazolo[4,3-b]pyridazine
=N
>
NS
S N7
M
\ & OMe
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The title compound was prepared as described in Example 17 from
4-methoxy-phenylacetic acid hydrazide (1.39 mmol) and
3-chloro-6-thiophen-2-yl-pyridazine (0.32 mmol) a.s a pale orange solid. 'H NMR
(CD;0D)§ 8.17 (1H, d; J=9.8Hz),7.92 (1H, dd, J = 3.8 Hz, 1.2 Hz), 7.88 (1H, d, J

5 =9.9Hz),7.74 (1H, dd, J = 5.0 Hz, 1.0 Hz), 7.40 (2H, d, J = 8.8 Hz), 7.23 (1H, 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-MS
(m/z): Calcd for C17H14N4OS: 322.1; found 323.2 (M+H).

Example 26
10 3-(4-Fluoro-benzyl)-6-thiophen-2-yl-[1,2,4Jtriazolo[4,3-bJpyridazine

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;0OD) b 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, s). ESI-MS (n/z):
Calcd for C|gH | ;FN4S: 310.1; found 311.2 (M+H).

20

Example 27
3-(4-Nitro-benzyl)-6-thiophen-2-yi-[1,2,4[triazolo(4,3-b [pyridazine

NO

25  Example 27: step a
4-Nitrophenylacetic acid hydrazide
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A solution of 4-nitrophenylacetic acid {2.81 mmol) in dry dichloromethane (10 mL)
was treated with a 2N solution of oxalyl chloride (3.0 mL) and DMF (0.02 ml.) via
syringe, and the reaction stirred at ambient temperature for 1h. The reaction was
concentrated to dryness in vacuo and the crude product was dissolved in dry
dichloro-methane (20 mL), treated with anhydrous hydrazine (11.1 mmol) via
syringe, and stirred at ambient temperature for 18 h. The resulting suspension was
filtered, solids rinsed with dichloromethane, dissolved in MeOH/CH,Cl,, filtered, and
filtrate concentrated ir vacuo giving the title compound as an orange solid. 'H NMR

(DMSO-dg) § 8.17 (2H, d, J = 8.8 Hz)), 7.54 (2H, d, J = 8.8 Hz), 3.54 (2H, s).

Example 27: step b
3-(4-Nitro-benzyl)-6-thiophen-2-yl-[1,2,4]triazolo{4,3-b]pyridazine

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) 5 8.18
(2H,d,J =88 Hz,),8.09 (1H,d, J = 9.7 Hz,), 7.67 (3H, m), 7.58 (1H, dd, J = 5.0 Hz,
[.0Hz), 7.51 (1H, 4, J = 9.8 Hz), 7.19 (1H, dd, J = 5.1 Hz, 3.7 Hz), 4.70 (2H, s).
ESI-MS (m/z): Calcd for CgH N5O,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

T
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The product of the preceding example (0.20 mmol) was hydrogenated over 10 wt. %
palladium (0) on carbon (9 mg) in 2:1 EtOH/THF (12 mL) at ambient temperature and
pressure for 2 days, filtered over Celite 521, concentrated, and purified twice by
preparative TLC (10% MeOH/CH,Cl; on silica) giving the title compound as a pale
yellow solid. "H NMR (CDCly/CD;OD) § 8.08 (1H, d, J = 10.0 Hz), 7.78 (1H, dd, J
=3.8 Hz, 1.0 Hz), 7.67 (1H, d, J = 9.9 Hz), 7.63 (1H, dd, J = 5.0 Hz, 1.0 Hz), 7.29
(2H,d,J =8.6 Hz), 7.21 (1H, dd, J = 5.0 Hz, 3.8 Hz), 6.69 (2H, d, J = 8.6 Hz), 4.03
(2H, s). ESI-MS (m/z): Calcd for C;6H;3NsS: 307.1; found 308.2 (M-+H).

Example 29
N-[4-(6-Thiophen-2-yl-[1,2,4]triazolo{4,3-b pyridazin-3-ylmethyl)-phenyl]-acetamid

e

= fN\
/
\ X /

The product of the preceding example (0.09 mmol) was treated with acetyl chioride
(0.14 mmol) and triethylamine (1.43 mimnol) in anhydrous CH,Cl, (5 mL) at ambient
temperature for 24 h, concentrated, and purified by preparative TLC (10%
MeOH/CH,Cl; 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 C1gH;sNsOS: 349.1;
found 350.3 (M+H).

Example 30
1-Ethyl-3-[4-(6-thiophen-2-yl-[1,2,4]triazolo[4,3-b Jpyridazin-3-ylmethyl)-phenyl]-ur

ea
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The product of Example 32 (0.12 mmol) was treated with ethyl isocyanate (0.19
mmol) and triethylamine (0.72 mmol) in anhydrous CH>Cl> (5 mL) at ambient
temperature for 18 h, concentrated, and purified twice by preparative TLC (10%
MeOH/CH,ClI, then 7.5% MeOH/CH,Cl, on silica) giving the title compound as a
yellow solid. 'H NMR (CDCl3/CD;0D)§ 8.05 (1H,d, J = 9.9 Hz), 7.70 (1H, dd, J =
3.8 Hz, 1.2 Hz), 7.59 (1H, dd, J = 5.0 Hz, 1.0 Hz), 7.55 (IH, d, J = 9.7 Hz), 7.40 (2H,
d,J = 8.5Hz), 7.28 (2H, d, J = 8.7 Hz), 7.18 (1H dd, J = 5.0 Hz, 3.8 Hz), 4.51 (2H
s,),3.21 2H, q,J =73 Hz), 1.11 (3H, t,J = 7.3 Hz). ESI-MS (m/z): Calcd for
CgH,sNgOS: 378.1; found 379.2 (M+H).

Example 31
3-(6-Methoxy-pyridin-3-ylmethyl)-6-thiophen-2-yl-[ 1,2, 4]triazolo[4,3-b]pyridazine

Example 31: step a
{6-Methoxy-pyridin-3-yl)-methanol

A solution of methy! 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 sodinm 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/CH:Cly, 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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3-Chl oro-6-(1-net hyl - 1H pyrazol - 4-y4) - pyri dazi ne

gradient of 0 to 15% MeOH/CHCI;, and the pure fractions concentrated in vacuo
giving the title compound as a pale yellow oil. ‘H NMR (CDCIl3) 6 8.08(1H,d,J=
2.5 Hz),7.61 (1H, dd, J = 8.5 Hz, 2.4 Hz), 6.74 (1H, d, J = 8.5 Hz), 4.60 (2H, s), 3.92
(3H, s).

Example 31: step b

Sulfuric acid 6-methoxy-pyridin-3-ylmethyl ester methyl ester

~No

The product of the preceding step (31.3 mmolj was dissolved in anhydrous
dichloromethane (30 mL) and triethylamine (6.5 mL), 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 Na;SOy, filtered, and
the filtrate was concentrated in vacuo giving the title compound as a yellow oil. 'H
NMR (CDCl3) § 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/CHCls), and

the pure column fractions concentrated in vacue giving the title compound as a white
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15A flask was charged with 3, 6-di chl oropyridzi ne

(Al drich, 297 ng, 2.0 nunol),

Iwienbmpl7ss67 (4, 4, 5, 5-t et ranet hyl -[ 1, 3, 2] di oxabB¢ BV RHLH824)

-1H pyrazole (499 ng, 2.4 mmol ), 2 M Na2C33 (4 inL) and

di oxane (4 nL). Argon was bubbl ed through the reaction

for 60 seconds followed by the addition of

Tetraki s(tri phcnyl phosphi ne) pal | adi um (0) (231 ng, 0.2

mol ). The reaction was 20 heated to 80 C overni ght

fsal HOoWe sinDY (@EUEPSIS. 10Q K, M LSk BE), B AaHaad, ok 8 Baiz, 2haz),
ani c | ayer was drledﬁéwgggné and concentrated in vacuo
Gﬁkﬂ'byséﬂﬂﬂnﬁgﬁﬁﬁﬁ g rtd h?'purification (20 %

Ethyl Acetate in Hexanes) resulting in the title conmpound

e solid (183 ng, 47 %9. 1HNMWR (CD30D): 8 8.23
(é%qmégli (1H, s), 7.84 (114, br s), 7.34 (IH, hr s),

4(6Qﬁet(zaﬁylpyrﬁi)n-3%5)-ac\élil- a8 71075567PCT/ US2006/ 048241
Exanpl e 1: S

616- W1- tc)-Wil-l-pyrazol 4-yl)-11,2,4]triazol o[ 4, 344pyrid
agl - InEthIFquinoIi vie 5 Qui nolin-6-yl-acetic acid
hydrazi de (188 ng, 0.93 nmol) and

3- Chl oro- 6- (1- met hyl - 1H pyr azol - 4-y0- pyri dazi ne (202 ny,

OI'I% r&y)e{ of tﬁé(ﬁfépécﬁng‘]-steps(tlﬁp rﬁl}lol\ﬁ\’%\fag dg'b&ﬁ&{ 1\‘191"9ag‘eﬁ]t e?t%@ﬂ@'s

he reaction m xture was heated

d%} HeERd Wfthtatse'd'tlml phpafessism el Sefi ‘H‘S@PH p b’étﬁbl @ﬁé@%
adhd hBKiEOR eiliefor TH®. MBEedab@th WaScontdERRU S HAMedsn YAGH Othe

followed by HPLC urlf ati 5-65% 0 n
R TGV 1 WEek P S8 i e o R B Y mags%
Gné@ntrated to dryness GDRY. Thdcde Proldct (V\%H,tmﬂ’)a.ted&vﬁ{)l@?o 29

- (dolucite, Sikdt 8a0Be kdad sortluals g gd of Hokio Doy

FiGag (HB1ille cmﬁmymndzlas&@e(mgm;copleﬁue VBIgwrbaidd. ' Baindik. (460r

g"ﬁkﬁ%&%%aﬁ% “ﬁpgf%ﬁﬁ% d}lgl‘l agz_%lf Fgﬁgpgl%jzﬁl 4% -3

-8/6 Hia}, By19I (35 ui)nd b1 Pt m 3.1 CHHR. EBEMS Gurp Slalvd for€sHoNO;:

repa bed in Exanple 1. 1H-NI\/R(CDBOD) 8
HGQH %ﬁ%%q?gg%§E&? 8.30 (1H, s), 8.26 (1H, m, 8.21-8.19

(2H, n, 8.15-8.12(211, n), 7.99-7.90 (1H, n), 7.75-7.65
(Bbdmgd 31-4:836 (211, s). ESI-MS (nth): Calcd. For

C181113N7: 327.12; found: 3281 (Mr1ll).
(6-Methoxy-pyridin-3-yl)-acetic acid methyl ester

O

PN o

=N \

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 NaHCQO; and brine, dried over NaySO,, 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 (3H, s), 3.70 (3H, s), 3.55 (2H, s).
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Exanpl e 3

446- (1H Pyrazol -4-y1)41, 2,41tri azol o[ 4, 3-ityridazin-3-ylm
ewioyhiropssenol N -14 5 The title conpound was RFEpRPGPIELL
described in Exanple 1. 1}1-NWR (CD30D): 69.33 (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 (111, d, f= 8.5 Hz), 4.45 (2H, s),
3.24-3.22 (2H, d, J = 5.3). EST-Ms (m z): Cakd. For
C151112N60: 292.11; found: 293.2 (MtH). 10 Exanple 4

4- ( 6- d|n 141 2,41triazol o[ 4, 3-b] pyri dazin-3-yl neth
yFyar 53%1”‘(? 15 The title conmpound was prepared as
d@%ﬂb@ﬁ-pﬁﬂdt@@l}?h@ﬁl acilitylihdide CD30D) : 9.41 (1H, s),
8. 93- 8c91(2H d, J 9.34 Hz), 8.42-8.40 (114, d, J =

9. 64 8 7804(1H d, j = 9.6 Hz), 8.01-7.98 (114,
t H,N = 7.27-7.25 (2H, d, f= 8.8 Hz), 6.75-6.73
(2F1, d, .5\Hz), 4.59 (211, s). ESI-Ms (m z): Calcd.

For Cl 7HL3N50: 303. 11; found: 304.2 (M+H). 20 Exanple 5
446- (2H Pyrazol -3-y1)-11, 2, 41fri azol 014, 3-b] pyri dazi n- 3-y
| e tijd ¢onpvendivas prefided Zi'mwhiitﬁ $0daid(fmmpdlqmnd0dmsofph@pac@ﬁh$s

d L A3REE- 8. 53

&%98 dﬁﬁﬁmo bgﬁﬁém'gﬂ t%g& REE }3 ’ %gdi 0@?{9
DMso-dﬁ)s 9.20 (bs, 1), 8.00 (d, J = 2.6 Hz, 1H), 758(dd J =84 Hz, 2.5 Hz,
1H), 6.75 (d, J = 8.3 Hz, 1H), 4.21 (bs, 2H), 3.81 (s, 3H), 3.29 (s, 2H). ESI-MS
(m/z): Caled for CgH ;N3Oo: 181.1; found 182.1 (M+H).

Example 31: step g
3-(6-Methoxy-pyridin-3-ylmethyl)-6-thiophen-2-yl-[1,2,4]triazolo[4,3-b [pyridazine

7S
== V(—O'O/
N
‘N N

AR

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) 6 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, 2.5Hz),7.75 (1H, dd, J = 5.1 Hz, 1.1 Hz), 7.24 (1H, d4, J = 5.1 Hz, 3.8 Hz), 6.78
(1H, d, J = 8.6 Hz), 4.54 (2H, s), 3.88 (3H, s). ESI-MS (m/z): Calcd for CH;3Ns0OS:
323.1; found 324.2 M+H).

Example 32
5-(6-Thiophen-2-yl-[1,2,4Jtriazolo[4,3-b]pyridazin-3-ylmethyl)-1H-pyridin-2-one
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58.17-8.19(111, d, J= 10.1 Hz), 7.87 (IH m, 7.26-7.24
(2H, d, J = 8.5 Hz), 6.75-6.72 (2H, d, J = 8.5 Hz),
6. WP-2807@35561H, m).. 4.49 (211, s). ES1-MS (nm ziCcT/Gab@his241
For CI5F112N60: 292.11; found: 293.2 (MtH). Exanple 6
106- (6-Pyridin-4-y1-[42,41tri azol o[ 4, 3- Npyri dazi n- 3-yl net
hyl)-quinoline / The title conpound was prepared as
described in Exanple 1. 11-1-NWR (CD30D): 9.20-9.18 (IH,
d,J= 5.3 Hz), 9.15-9.13 (1H, d, J = 8.3 Hz), 9.00-8.99
(2H d, J = 156 5 Hz), 8.58-8.56 (2H, d,./ = 6.5 Hz),
8,49 d =9, , 8.42 H s),.

‘???f%‘ﬁ’ét %ﬁ’e P%TCédé‘Lg %‘.ag‘,l’ﬁ"l@% e W@:g %‘é§‘§‘.’gf4‘“(ai'il¥,d“a‘35 J

-d;chl&oﬁleﬁﬁ)le (18.100), BeAdél ik 2,1 Nngolutidn @F bérda ribrbinide) (4. OEﬂ..) Vs

(égé%? @ncrg Lga(ijéd tlg%ﬂu(;c?fgrl% g{4 ]}lge re%gtlsong\xzas concengrateﬁ%o drym(,ss in

2034, Ajs3elkdindeO-As canziek unaetiv Bh yduenas NyHITO6 apy/Nadl. rFhe- y1-

\A(I:__ocl)m%’me tar {le élls'.l aglfaér ev}sp’ecl:' ?%(ﬁ%%\’npa?chéx I&?}rpnless-l;? eva;[illft a{{lg I{W%n%%gtb)

SJED.‘?QMEG)I'HSH@Q&,].ﬁltmhd dnd ®e Svatpyatediltr8tePuditied By-pregaragve-TIBC 8

. nY . .:0. - N
e e L e
NBR ED590) 8. 2H(1H) d=/ 8 9 Hgz), 7.96 (19, pR 743 H, d4 39.24114
(72’715?\%1 m) T7§(ﬁ-l 'Ei%l)J %apéz 9ﬂz§(7%5(1ﬁ m% 7-2 18, hK)J %33,
(IM,Q)S Hg(gf,%mgigd J= 96Hrz) 442 (2H s) ESI—MS (m/z) Ca?cudnfor

6, 305 y0s.0- eRzDiol @isiR- Y/ met kv0- 6- (6- mor pho/ i n- 4-y/
-pyriditt-3-y0442,4ftri 10azol 014, 3- bi pyri dazi ne The
title conpound was prepared as described in Exanple L.
111-NWR (CD30D): 5 8.52- sl B8, d, J = 2.5 Hz),

5 o L Priding: ﬁmﬂwmﬁoaf?wﬂwlgz B loig3 papiiagiing 311"

,694692(INd , 6.45-6.42 (IN, d, J =
8.0 Hz), 4.33 (2H, s), 4. .2402H, t, J= 8.5 Hz),
3.64-6.32 (4H, m, éi,g m 93-2.89 (2H, t, J
= 8.8 Hz). ESI-I\/IS{ | cd. \For /023\ 22N602: 414. 18;
found: 415.3 ( MtH)

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, /= 3.8 Hz. 1.2 Hz), 7.93 (IH, 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 (m/z): Caled for CsH [ N5S: 293.1; found 294.2 (M+H).

Example 34
3-(1-Oxy-pyridin-4-ylmethyl)-6-thicphen-2-yl-[ 1,2 4]triazolo[4,3-b]pyridazine
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20Exanpl e 9

6. 1641- Propyl - M pyrazol -411) 41, 2, 41tri azol of 4, 3- Npyri dazi
nwWo- ety | -quinolin The title conmpound waBCHF&gyMdeps1
as described in Exanple 1. 1H- NVR (CD30D): 8
9.18-9.16(111, dd, J = 1.5, 5.5 Hz), 9.14-9.12 (1H, d, J
= 7.5 Hz), 8.46 (111, s), 8.39 (1H, s), 8.30-8.19 (411,
nm, 8.07-8.04 (111, gq, J =. 3.0, 5.3 Hz), 7.78-7.76(111,
d, J =59.6 Hz), 4.96 (2H, s), 4.24-4.20(211, t, J = 6.8
FiMe, pradi@Peflth® Preciihg ¢éRample (leoﬁm%l)&&iirpatéd vsdth— 7.3 Hz).

(Efﬁ_ ropérOX)Zrl)enzmc am&i (0. 12:@ mmb Im C%-{\gb atg(s3 ng; bie 370 3
mepdnaiurene\téf § hdwaghgd euathraqlicons Slayllahat Wyl’tr hiid anlfﬂ.land mz:ol o[ 4
ﬁ%gl%ll\r%\/i g&%s ?ﬁygrs)ék racRé/c{ \!v[tjh é@fzc‘l{; TKL: «L_'o Jch? Qr%a%c? € fs'wer

as d
Ecadpiver PiazS@l. f]!tedear(cUD@ @fapora@edqilmte@uziﬁeq alred@raﬂve:TQC 2

G e ‘é?‘?%z‘%?%gf}%%l°a5%“fgﬂi4é%§§é‘% fras'h potg sE0G Sl v
dIMRY(CD:2ID) 5 RIB(AHk ), 2441, d4d <(3-WHzy, 7.9 @H4dg)J = 3.83%,
(121"H E%h 9Nglﬁ3d (Ao, skiliz)s? 75 ?L}Flad(ﬁlﬂ 5P PHzSJ) L }ﬁ) 37865((31'11 & Jl”

4 b Ha), M1 ch,(amgpé{zﬁs Hz) 472 (2H s) ESEMS (m/z) oo For

2@1§H( R 0% Bd@ 0; Bodd b 2oy, i azol o( 4, 3- bl pyri dazin-3-yl ne
t hyl )-qU| noline Exanple 11: step a 25

3- Chl or o- 6- pyri di n-3-yl - ppi dazi ne
Example 35
3-Benzofuran-5-ylmethyl-6-thiophen-2-yl-[ 1,2,4]triazolo[4,3-b]pyridazine

Example 35: step a

5-Bromomethyl-benzofuran
o
@\/Br

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 refliaxed 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
(CDh;0OD) & 7.62 (1H,d,J=24Hz),7.52 (1H.d, J=0.8Hz),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-S-yl-acetic acid
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WD 2007/ 075567PCT/ | TS2006/ 048241 CI The title conpound
was prepared as described in Exanple |I: step a. 111-NWR
(GChOT07869. 21 (1H, dd, 1= 1.0, 2.5 Hz), 8. 770QWU$2006448241
1= 1.8, 4.8 Hz), 8.46 (IH ddd, J= 1.8, 2.5, 8.1 5Hz),
7.89 (1H, d, J= 8.8 Hz), 7.64 (1H, d, J = 8.8 Hz), (1H,
ddd, .1 =1.0, 4.8, 8.1 Hz). ESI-M (in ) Cal cd. for
COH6CLIN3: 191.0/192.0 found: 192.2/194.4 (M+11l/ M+2+H).
Exanpl e 11: step h

Pyt i dign- 3-y1-11, 2, 4firi azol o] 4341pyri dazi n- 3-yl met hy
ol i fie 10 The t|t| e conmpound was prepared as
descr| pbed”| NOBxanple 1: step b. 1HNVR (CD30D): 5 9.81
(1H, m, 950(1H in), 9.27 (1H, n) 9 25 (1H, dd, J =
1.5 5.3 Hz), 9 16 (114, in), 8.86 1HdJ—99Hz)
gN-promaspecigimide ©.89 g 51 mmoly wag adde to gyolugomof (1H i n)
& ﬂr—QleaHbeﬂﬁ)fur&l_g-@lf(cm adid 0.9 g]-‘ﬁ ((r“ﬂol)dﬁld bénmyﬁpe%oxn&e 3

.22 (2H, s ES| - rn/z) cd.. for_ CzoHi sNs:

1(5 @g} 111 ca"beH ltﬁﬁrac%\ggd%(lpw and reﬂuxed for 3 hours. The mixture was
Roamalte robs temperaturc, filtered and concentrated. The product was recrystallized

o sl R Bosing U ehinalf s o el ol W

26D, DD 5 Tr.62@0l, 0 L= 34pyT S52{IH, @ Y =08 Hi) mms (@Hj @ Jdi 2B hy|

aponat {0280/ 5o RASE R o b i e e o Y

6-i0d041, 2, 41tr|azoto[1,5 a] pyridine (245 ng, L mol),

C badide (19 ng, 0.1 rnnol), biphenyl-2-ol (34 nyg,

OE%%]%?%‘% d Cs2C38 in THF (5 nL). The het ereogeneous

s@@?fw'\ﬁﬂbaMIﬂPwyﬂml@G h at 70 C. After 5 cooling,

t he tur%vvas partitioned between chl oroform (40 InL)

a (20 mL). The organic |ayer was washed wth
(3-x~@8 rnL), NaHCGB (20 nl) and brine (20 ni)

then was dri de over Na2SX4. Concentration of the solution

foll owed by Si02 flash chromat ography purification

yi el ded the product (170 ng, 61% as a colorless gl ass.
1MtNMRoﬁﬁR§H<E9/aS B8parefl {shlyellow Rblld frBm3ke prblict ®F the pretB8ding

'_?Zejp (lglgf%fgl?li Eg the’ rjléathczfl #X(’im?aleﬁl% gte& ’bgglq (l\g%_I'Q (#OO PE 7933
I—BMSQE@DBWQ(@HZ))S) Tab €, d, J =2.2 Hz), 7.53 (1H, d, J = 1.5 Hz), 7.50
(1Hd, J=8.6 Hz), 7.20 (1H, dd, J/ = 8.4 Hz, 2.0 Hz), 6.93 (1H, dd, /= 2.2 Hz, 1.0
Hz), 4.24 (2H, bs), 3.43 (2H, s).

Example 35: step d
3-Benzofuran-5-ylmethyl-6-thiophen-2-yl-[1,2,4]triazolo{4,3-b]pyridazine

/N S
N .;
\_¢

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, CDCl3) § 8.04 (1H, d, J = 9.9 Hz), 7.75 (1H,
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for C13HL5N304: 277.1; found: 278.2 (MtH). Exanple 12:
step b 11, 2,41Tri azol ol |, 5-akyri di n-6-ybacetic acid

hyar mai/dese7 N 0- ,NH 15H2N To a sBITP$8ep/0d$241
211, 2,4] Tri azolo[ 1, 5-al pyri di n-6-yl -mal oni ¢ aci d di et hyl
ester as prepared in Exanple 12: step a (170 ng, 0.6
mol ) in D oxane (4 nL) and MeOH (6 rnL) was added 2N
NaOH (1.2 rril, 2.4 mol). The reaction was stirred for 4
h at it, then the solution was 20 adjusted to pl-1-2 with
Od, AN: H@-Hz'ﬁhEG(ﬁQh-lJHHQﬂ-MﬁtllHH@dﬂseKlH d)J=2.3 Hz), 7.56 (1H,

R 8 Mt PT B ool Al A0 s 0 W) § )

ca@I /0l 4069 @H, k)C Estratdh (mandadd fong | sHe N, ISk dBZ(lSﬂﬁlnp3B3 36 8
n'{@ 21 was added dropw se. The solution was stirred for 4
f'? filtered, and the volatile conponents were

renoved in vacuo. 1H NMVR (CD30D/ CDC13) : 89.23 (111, s),
915(1H s), 8.26 (1H, dg J 58,6 Hz), 8.15 (1H d, 25 J
8.6 Hz), 4.02 (2H, s), , S). The residue was

d| s’sﬂénzeﬁb]ﬂhvpﬁ?@kﬂ-ﬂr&é)hm;q tlaamhenyﬂylaﬁimtr@&@bﬁ.? hlppgidazine
added. The solution was heatedyat 70 C for 14 h and the
vol atiles renmoved in v . [ [
re-di ssolved in EtOH a Q I fyacuo to renove
excess hydrazi ne ' W
purification. 11NN I US2006/ 048241

(DMBO-tW S 9.34 (1H, hr s), 8.81 ‘ s), 8.46 (H, s),
7.79 (11-1, d, J = 9.0 Hz), 7.56 (11 1 dd, J = 1.5, 9.0

F%%amﬁre‘}%&gpl} s, masked by H20 peak). Exanple 12: step

6Begol dihierBreyt5-Rageti abdd r i azol of 1, 5-al pyri din-6-yl meatyl11
220lg[ 4, 3-bj pyrida zine The title conmpound was
pr epar ed doscribed in Exanple 1. step b. 11-1-NIVIR
(eDb30By~ 25°109.48 (1H, s), 9.09 (1H, s), 8.96 (111, ddd,
J=1.5, 2.0, 81Hz) 8.94 (1H, dJ-50Hz) 857(1H
3)1.84611I , = 9.6 2 (111, d, J= 9.6

Eﬁ%tl‘dqwmﬂﬂu"@ wassmgde by tieqLEj) m?thg'gacm_q_tploaheng.mgx lﬁBﬁzr)
?cﬁ@car( t%ig';_céﬁc)ndc Eolio W&l lﬁ}‘ﬂhé)reat%n@dlth EMU&L?M&@M@M@%&I #ien
oun

+H). 15FExanpl e 13
botid 5 hpohebd oilhim BArar s o EiapY BUME, (CRIR 5028 AR
h§tlB), dbea Bat Hi)az.84-7R3y(l Hninhe7 . $Z7AHSS), f7.5M;7.50/(1H, ANH2 5.0NHz),
935733 CIH, d,7=9.7 ﬁ"z), 3.76 (2H, s).

Example 36: step b
Benzo[b]thiophen-5-yl-acetic acid hydrazide
NHe

N
S O

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-de) & 9.24 (1H, bs), 7.91 (1H, d, J=8.3 Hz), 7.75 (14, d, /= 1.0 Hz), 7.73
(1H,d,J=5.8 Hz), 742 (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 described in Exanple 1
from 20(2- am no- benzot hi azol -6-yl)-acetic acid hydrazide
(WoakomTsds) and 3- chl or o- 6- pyri di n- 3-yl - pyri dBGVRB(6P43941
mmol) to afford a yellow solid. Il NVMR (DVBO d6) S
9.30(1H, d, J=1.6 Hz), 8.78 (1H, dd,J = 4.8 Hz, 1.7 Hz),
8.50 (11-1, m, 8.49 (1H, d, J = 9.5 Hz), 8.01 (1H, d, J=
9.6 Hz), 7.69 (1H, s), 7.64 (111, ddd, | = 8.1 Hz, 4.8
Hz, 1.0 Hz), 7.42 (211, s), 7.26 (2H, s), 4.61 (2H, s).
RSH; b, {.461(28),s). 288318 dmf )1 CAIdBfor LANT, SN 9206, 1 ; ftoutiac03a0. 3
( . Exanple 14 WD 2007/ 075567PCT11JS20061048241

‘e 14: step a 5 2-(2-Chloro-pyridin-4-A-malonic acid
di ethyl ester 0 O The title conpound was prepared as a
I?T‘éaorleaé ol | from 2-chl oro-4-iodopyridine (4.18 mml) by

a5 € Hennessy and Buchwald (Org. Lett. 2002, 4,

258¥nzolbjthidgh il 53T e(HDGLB Y plerB2-3I[ I, A Wiriakhlo[@ 30 [pyriddzine5. 2
Hz) 735q\,1H dd, J = 49 Hz, 1.4 Hz), 7.24 (114, ddd, J
1.5 Hz), 4. 23 (4H, in), 3.61 (1H, s),
|-M5 (rn/z): Calcd for C 2H 4N04C1;
. M+1-1). Exanple 14: step b 15
2yl)-acetic acid HO 01 The product of
the preceding step (2.43 mol) was di ssol ved i n nethanol
(20 nm.), treated with 2N agqueous NaCH (4.0 ni,), and
sThertitiectoatpoambwenprepaerpasrdataribed iroExdmpie 17 rony tha ptodoct qmge

SRR AR L ok RRRARDN B )
Qrcystlomaolidn "B NMR ECPiOR) b 8d 7i(HHyddrd. @érllé- & He(1H, m)e7 90

qqpfpea”»d— 33 H‘z fl)tgﬁﬁsﬁﬁﬁtﬁ{ BﬁeJL% ﬁQ} '7Ck5 (hh' d NNRB ﬁ@i\ﬁ ﬁi’é)
372 (1H, @ﬁ ,\&;H é

JUH sdyﬁoazawwés (= 555 ZB§I4-6 (ﬁ*ﬁz’)— wiz@

fras), m% @Lsam>,e, 2fcoundl, ¥225.0 HABE2), 251 Pranpl e 14:

step C pyri.diln- aceti c_aci ydl razi ae
2-Chl o M di 49/I) d hydi d
SESIME (172): Caled for CigHaNAS,: 34871 found 3492 (Ma+H);

Example 37
3-Benzofl,3]dioxol-5-ylmethyl-6-thiophen-2-yl-{1,2,4]triazolo[4,3-b]pyridazine

Example 37: step a
Benzo[l,3]dioxol-5-yl-acetic acid hydrazide

Y
(@] ,I\JH
NHy
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) 5 9.13 (1H, bs), 6.82 (1H, d, J = 5.3 Hz), 6.81 (1H, d, J
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O The title conpound was prepared as a |light yellow solid
fromthe product of the preceding step (2.43 nrnol) by
t o wetdissd7 of Exanple 17: step b. | HNVR (400 BCNAH2006/048241
CDC13JCI D30D) 6 8.30(d, J= 5.0 Hz, 1H), 7.34 (m 1H),
7.22 (dd, 1=5.1 Hz, 1.5 Hz, 1H), 3.48 (s, 2H). Exanple
14: step d
3- (2-Chl oro-pyridin-4-yl mei hy0-6-pyridin-3-y111,2,47tri az
ol o[ 4, 3-14pyri dazine 10 The title conpound was prepared
as 44g%0/6.62d H, lddEI(ﬁmlH?z 1.6392)a5.p6 (F,6h, (150 Hj = 4r3007),
(%ag%hgro pyridin-4-yl)-acetic acid hydrazide (0.61 nmol)

§1-or o- 6- pyridin-3-yl-pyridazine (0.33 nrnol). H
NMR (CDC13/CD30D) 6 9.17 15 (1H, d, J = 2.6 Hz), 8.79

J =4.9 Hz, 1.6 Hz), 8.32 (1H, d, J = 4.6 Hz),

8&5’{5"%‘.’[13( P8 - 9.5 i), 8.28 (111, ddd, J = 8.0 Hz, 2.4
H3; Bebz & 1)33gdiox ol -5 dmietil-6-dhioghenQ2-§l- 72, 4 Jtriazo &[4, 348 Jpymdazite 47
(18, s), 7.34 (IH m, 4.67 (2H, s). ESI-M5 (mz): Calcd
fBr I 6H I N6C1: 322.1; found 323.3 (M+H) . 20ExanPl e 15
646 (I-N@thanesalfonyl 1H pyrazol - 4-y1) 41, 2, 41tri azol o[ 4,
. wrlda2|n 3-ylmethy 1]. quinoline To a solution of
6406 ( &-y1) 41,2, 4] triazol 014, 3-b] pyri dazi n- 3-yl
met hySkqui ng@ AS prepared in Exanple 3 (10 ng, 0.03
nrnol )" and D P9 pl., 0.05 nmol) in DCM (2 nal) was
added net hane sul fonyl chloride (41 1L 0. 05 nnDI) The

e nd R B b debora T it ot 12 S FERE Bl g e
(re&QitHsCHI TN mvvol) il 3Ft:lli)31,u’-©ﬁud_>pheng—ylfpytlkl'ezxne ¢0| 231 mmol) as .a
CORRENNY. [ rficpthsafs. 118 oLl 1Y LR
( 1.BIHz3)7.568(1HQd@ J1:05 (148, 1Hz)7 796-(YHOR®, J=1}8 Hy), D1&(18,8d, J =

I 42
(b {8 Hn (Ohh bl 0 P o3, P8 ATy 800 S B
4BSI-NIS: (mﬂiuﬁ@l‘:d M@lﬂﬁ l@TMQ-‘B 336 kpyind 388-2 (M+H)
64641- ( 2- Met hoxy-et hyl ) - 1H pyrazol -4-y1M, 2, 41t ri azol of 4,

3-lItyridazin-3-yl nethylj-qU|noI|ne 15
Example 38

6-(6-Thiophen-2-yl-[1,2 4]triazolo[4,3-bpyridazin-3-ylmethyl)-benzothiazol-2-ylami

ne

) S-__NH»
N.
- \<_®j/
N

(2-Amino-benzothiazol-6-yl)-acetic acid ethyl ester

N

L o

s 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

Example 38: step a

with 3 drops of concentrated H.SO, and ca. 1 g of dry 4A molecular sieves, and
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To a solution of

6-[6-(1H Pyrazol -4-y1)-(1,2,4)triazol o[ 4, 3-b] pyri dazi n- 3-
yWwioebémyirisegiui nol i ne as prepared in Exanpl e 3 RAKBUSH6/083246
irtrmol) and K2CG3 (12 nmg, 0.09 mmol) iii EtOH 20 (2 nl)
was added 2-bronoethyl nmethyl ether (8 !IL, 0.09 nunol).
The reaction was stirred at it overnight. The reaction
was concentrated in vacua foll owed by purification by
HPLC (5-65 % CH3CN over 35 min) resulting in the title
d&mo w2 fd 3nd), THkS#ctias was Cd)r&:aﬂtr@échmslryribls ib- b,

( 1t 25(3 ng él"}& lg)g%(‘ ijglir?tfz‘glhque?us ‘gﬂ%‘?‘)( ﬁ eres é\nd9 ph%geSS 99

&sﬂﬁatﬁd OBleldgbeous)laye 57as B8 xifted ifHlEH, @y, add the c@nmunea.dagaldng ,

%er%s a%ﬁ'ﬁqzlkyuh gaﬁ%bw %rie% o%? I(I%ZIEIO‘;BAIéerﬁIZ %Qdé] %ﬁtrate
(®hls:enlmateg)n vdESD giVihg the ti)le C@a#cwd afe weltmm@iwba NBE% (ACs)
ESZ-%‘%& ﬁ%@y 7.40 Mg, s 05 283 9201 A8 < d2¥B2000 34814 bu,

4, (6= TR Hep Bety-(2Hy$), 3.42 240, 5tINHa 2#36)10 1260Ng¥k 1. dazl-h ).y | et
fEéﬂM@'% ”zg'Caléd ﬁ%@?ﬂﬁig\lﬂg §§@P Bund 237.1 (M+H).

3- Chl oro- 6-thi ophene-2-yl-pyridazi ne
3,6-dichloropyridizine (149.9 ng, 1 mol) and 2-zinc
beQmgiessikpphene (Aldrich, 10 0.5 M 1 nL, 0.5 nunol)
wer e conpi ned with THF (2 rrL) and bubbl ed with argon for
g8-Arsiegrfisazothigralfeyl}-acplr ingid xdsacidee was added
Tetraki s(tripheryzphosphi ne)pal | adi unt (0) (12 ng, 0.01

nunol )g adti on was heated to 65C overni ght. The
rleaan—f{\ cincentrated in vacua, adsorbed to silica
f ol | owEd col'um chr omat ogr aphy purification (20 %

Ethyl Acetate in Hexanes) 15resulting in the title
npound as a white solid. 1H NMR éCDBOD 8 7.75-7.73
d?lve tifle cgmpoundyvagayrepapedss apeliew cplid igm theprpdus of thepregeging
Tst&p304054mb13 by m(é ,methéd &’@(ahlqo)a 1778:59’0;‘14841\(1&%40@1\/1}1& _I 8d5
c
iovseoan Bor s b S v s flon B: 2 B SR e
1Hz, 1$H£podxdaar Hpdriaz, \i-PHe M) 4.28 @s| 2HaAvidsshypebtam decNis, OH
ESI pos.): Caled for CoH oN,OS: 222.1; found 223.1 (M+H). '

Example 38: step ¢
6-(6-Thiophen-2-yl-{1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-benzothiazol-2-ylami

ne

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-ds) § 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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WD 2007/ 075567PCT11i S20061048241 To a sol uti on of
(4- Hydr oxy- phenyl )-acetic acid nethyl ester (5 g, 30.08
nwol povarswe0H (20nL, anhydrous) was added hydPGEVE06(04823Y
m., 120.35 nmol) and then heated to 55 C for 1 hour. A
white precipitate formed during heating. The reaction was
then cooled to rt and stirred for an additional hour to
facilitate precipitation of 5solid. The reaction was
filtered and the solid was washed with MeOH and dri ed
resuiZH, ng, 7.26 (38 nde4.51 62H,3).OBSIEMS((4/D: Talc® 6HC, 7 MsWhi t e
Lid, ' 0): 9.20 (1H, s), 9.10 (1H, s),
3’%64‘-'1}‘?“633%,@%‘3 = 8.6 Hz), 6.67-6.65 (2H d, J = 8.6
4.17-4.16 (2H, s), 4.11-4.09(1H, ¢q, J = 5.0, 5.5
Hz). 10 Exanple 17: step
4 (6-Thi ophen- 2 y111. 2. 4EXAmBIe39 ) o 14 i dazi n- 3-yl met
hyl ) -Getechigbpheh-2ph 12 4triazclaf43-hipyvgdazin-3-ylmethyl)-quinoline
3- Chl or o- 6-t hi ophene- 2-yl - pyri dgzizpe (58 ng, 0.29 mmuol)
15 Exanple 17: step a and (4- '@n bhenyl ) -acetic acid
hydr azi de (120 ny, 8 mMpl N tapjol (5 inL) was
heated to refl ux over . A\Lh lon was cooled to rt
and the solids were 71 terad ahd washed with MeOH. The
solid was recrystalized fromMOH to yield the title
conpound as a tan solid. 1H NVR (CD30D/ CDCl13): a
8HE24B. coOpOUrid, wab, prdparedis 3dsdeibpq in7EBGaple 82 HHNMR (ODELB. 7

Bl A 3 4S8 mpg s g Bl Ebp o =3 ey
(#90-B.87 TLIB, A5 2104 2.00H2))7.66.9.63 (HH) dd, 4. <D0, RBH2R )T, STERFS VB
g@ﬁfbﬁ)f@@n% Flgf, 1%%571.461(]1?%9?% 030807 381045, §0°% 2.2 1y,
JB1B 1T Al J 2 3y71H2), .79 (2HLrs) aESI-MSA(82)h i Gajed. Har € nHBNsS e

t3aglol: RAGR44 M 4907107556 7PCT/ US2006104824 | OH
Exanpl e 18:" step a 3-Chl oro-6-thiazol -2-311-pyridazine 5

Example 40
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-(5-morphalin-d-ylmethyl-furan-2-yl)-[1,2,
4triazolo{4,3-b] pyridazine

Example 40: step a
6-Chloro-3-(2,3-dihydro-benzofuran-5-ylmethyl)-[1,2,4]triazolo{4,3-b]pyridazine
Ci

=N
N\ N
N !

(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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3, 6-dichloropyridizine (149.9 ng, 1 mvol) and 2-zinc
brom de-thiazole (0.5 MAldrich, 2.4 nL, 1.2 mvol) were
divesobwesssi nt o THE (2 nl) and bubbl ed with ar BeHUS28¢0/06841
seconds. To the reaction m xtute was added

Tetral ci s(tri phenyl phosphi ne) pal I adi um (0) (57 ng, 0.05
mol ). The reaction was 10 heated to 65 C overnight.

Anal ysis by LCM5 showed conversion to product at 60%
-ESI-M5 (tn/z): Calcd. For C714CI N3S: 196.98; found:

4&ndl (120 et1of %@r@&%d}ﬂfxuﬂ@%k ﬁéht&f toaaa Pc G)Vemlght The
brom de-t hi azol e nol and

TEAHOR FUTIPES taﬂ@ﬁyﬂﬂ%%lw)vp&f}eaa?q}mgcw t'efsffa?F§n 505
ﬁuféﬁﬂd)anWa@héiiddﬂﬂl\/ﬁUﬂ{ ﬁaatnlgrme aRitd proaacti(®16 e IB95)Ss athn |
reactjon was co he reaction was 1500ncentrat%% in

et hRdE T GBEOBY S06 89S (Ef Koted GUZE B . . 108
rHOaBRt 09 Bfmbyﬁ mus 7hi( n?,td, 9 lt@c_ dt??plz?,/ﬂdr!_ﬁﬁmmdé(}ﬁt,aﬁ:\e;\gb{}lz), 4.46
xane resu in itle conpound as a white
ggﬁ 3?131 l\(%it“ d‘t)“)&.‘gze)s. 32-8.30 (1H, d, J = 9.0 Hz),
7_95-7.94 (1H, d = 3.0 Hz), 7.84-7.81 (1H, d, J 9.09
Zg%ﬁﬁ % 72 (1H d, J = 3.2 Hz). 20 Exanple 18: step b
Pl 5 11- [1,2,4firiazol o[ 4, 3-b. | pyridazin-3-yl ne
t541§8|-()2,3{abdtytiai ber@bfurd35 3R TT.E68 ARG olo[W, IFIPHEdRNBEST-fura
hi azol - 2-yl - pyridazine (20 ng, 0.10 nmol) and
9%?%?8§§y% enyI) acetic acid hydrazide (20 ng, 0.12
n1 ce re conbined in butanol (5 nmL), fitted with water
fi d /condenser héated to 120 C overnight. The
Ped in vacua fol | owed by
purifica i o ﬁ (10-80% 5 CH3CN over 25 rnM
resul ting>imyhe title conpound (11.5 ng, 37% as a white
solid. (CD30DY CDC13): 38.26-8.24 (1H, d, J = 9.6
Hz), 8.17-8.15 (1H, d, J = 9.6 Hz), 8.05-8.04 (111, d, J
'Th% ggnéﬂﬂ)progcd&% féx SidzukildibssGoupling a3.desdribgd in/Exddple Blag 2H,

gyt s P glochdae i B5prepicisad st B st 10,

(MCHpro-3-Q2, Bxditiydtebé@ofuran-5-ylmethyl)-[ 1,2 /4ltriazolo[4, 3-b]pyndaz1ne 41

rQs of. ur et 41, 2
Tk &y P P S e s T 3R S Bl By
dbhﬁbund was prepared as descrlbed in Exanple 17.
1H N114R (CD30D/ CDC13): 38.78-8.77 (1H, d, J = 7.5 Hz),
8.43-8.41 (111, d, J = 9.6 Hz), 8 .38-8.36 (11-1, d, J=
ﬂasnmie)fwsteu-s 21(1H d, J= 9.8 Hz), 8.09-8.05 (1H, t,

\(]3 ﬁ ﬁDﬁzyHV«)—ben% sﬁfgat? 5%&1‘“!DJ6+(51}1orﬁﬁol%ﬁ-ciwbthfl)furgné—gl) 5[,.l:h4
(%“Z%’ﬂ“zrbfmiv"&’aﬁse(zH t, f= 8.8 Hz), 3.13-3.08 (211, t,

f:oiqse H) .
N %

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 pL, 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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20 ESI-M5 (adz): Calcd For Cl9H15N50: 329.13; found:

330.3 (M+H). Exanple 20

6We-20&~Pssepy| -t hi azol - 5-y1) 41, 2, 4Jtri azo1014, BCGUP460dER21
n-3-ylnmetl zyll-quirzoli ne 25 Exanple 20: step a

3- Chl oro- 6- (2- proopyl -thi azol -5-yl)-pyridazine WO

2007/ 075567PCT/ U S2006/ 048241 d N-butyllithium (2.5M
in Hexanes, 1.3 nlL, 3.3 mmop was added dropw se over 2 nm
to a- 78 C solution of 2-propylthiazole (380 ng, 3 nmol)
i ﬂbuIsHFrhé Beddtion whf Ednceriatddrih m@cufo @611k dbypulifidktioniS; IPL@

t hl 0,
a3 et B i e s i el gy i) ch
i doliva HIMBIMR QCDODAIDCI]): §ig23t8 .2 phenyil PhosphENe.8( LA Y, d, J

ababon R oo s e P A AR QAT P ol

&9 898 l(u( 3, )3, 5. 0d), BN 7HCES (121, 41.) = 8y iBz)ad 8o (RH, Ky et 494 8BS

7Y S A B AL Lo MBS, B0 e L P M8 sgis

T(Inez)or(gmm Eorl GyyHi;Nw@s 40as Biefdumd: tHb8.d@vied)(2 x 10 rolL) and
brine (20 nmL) and was dried over Na2SO4. Concentration of
the solution in vacuo foll owed by S102 fl ash

chr omat ogr aphy yi el ded t Hexampledtt as an off-white solid

P b e S
= 7.6 Hz), 1.89 (2H, s@blmwidegre7 6 Hz), 1.06 (2H t,

J— 7.6 Hz). ESL-MB (mz): Calcd. fop—15 CLOH10CI N3S:
239.0/241.0; found: 240.21242.2 - Q- 2-FH) . Exanpl e

20: step b N7 '
64642- Pr opyl - t hi azol , 41tT1 azol o[ 4, 3- bl pyri dazin
e,l\t itle conpound was

-3-yl met hyl ] - qui nol i ne
prepared as described in arrpll e 17: step b. I HNWR

(CDSOD) 8 9.29 (1H, d, J:83) 926(1H d, J= 4.8

97 (1H, s), 832 8. 60 é}aH d,
JTheg't@ Cperpoursi wag r(fif?@fﬂf%a)s S scr@ﬁ mﬁxagaple éo 131 NMR (G0
55 £63 B1IB shi®)4a-Dad i, 37 =3)3 A, 880607 AH, d. ) =93.19:)HZ.38-7.87
3.26 (1H t. J = 7.6 Hz) '1'94§‘(z2H’ sextet, J = 7.3 Hzr),
1(156“’(J2°H5 3{Hz),57.8057 77 411, Wf 9.&8r).v8 2({L5; 9) 7.0Z71904 15 ¢

GRA HER 858-6. 884 Hl d, F 08B0 z) 3844 2H,M),H.91-4.3Y\QH, t, J = 8.3 Hz), 4.00

L] §€ﬁéﬁ%usizr%6%ﬂ%‘ ORISR SR O 1 et

H369) I4bfnad@a3qM-H)y i am

Example 42
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-(5-morpholin-4-ylmethyl-thiophen-2-yl)-{
1,2,4]triazolo[4,3-b]pyridazine

O
g . »=N
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tie 11-N "Nl j-=-N 5 The title conmpound was prepared as
described in Exanple 17. 11-1-NWR (CDC13): 8.05-8.03 (1H,
dwolmoBiseHz) , 7.66-7.6:5 (1H, dd J= 1.2, 3. 6PHEYS2006/048241
7.46-7.44 (1H, d, J = 9.8 Hz), 7.23-7.15 (2H, n), 4.64
(2H, s), 3.49 (211, s). PSI-M5 (mz): flied. For

Cl 7H131' 160S: 348.08; found: 349.3 (MtH). 10Exanmple 22

3- (2, 3-D hydro- benzof uran-5-yl net hyl ) - 6-t hi ophen-2-y141, 2
,4]triazol o[ 4,3-b]pyrida zinc The tide conpound was

p mapétle doragoutid sk plepareil ns Exarimdan Eample4RNVRHNBRIED:OD):

155 0539, 03 4fnafh 759 g0 L 7Ly 94 i g I o

7 HEY-TB3AA3OHH, A, J 33.0H8), Hap (1H, $357.¢8HO6 $)H, df J2B.F HZY, (1H,

Sbieis Pkt 8y 5 8y a0 i of Al futfa) LR G Sy s,

PERHNE sf, 13K (2HGa), Scd5-501 (6L 8,17 4 8 8N) SESBBES (/7): f Galad For

3%’(55%%&%?)%% g&bgﬁ]?g}f)%ﬁan&@yl nt et hy0- 643- net hyl -t hi ophen

-2-y1)11, 2,41tri azol of 4 |, 3-bl pyri dazine WD

2007/ O75567PCT/ 1152006/ O- e title conpound was
prepared as described in é)%éﬁ' e‘ﬂﬁ . "1I-NMR (CDC13): 5
8. 06- 8. 0¢(i6-Imidazad-1rdy 1,2,/ lpiaTolald, 3- E.L?ﬂy"d@zm}3-;vlr58tby19-lﬂ9lmolme

740-7.37 (la d, J = 9.6 5Hz), 7.28 (1 , 7.20-7.18
(1H, d, J: 6.82 Hz), 7,@2700(1H 5.0 Hz),
6.71-6,69 (1H, d,J = 8\\\Hz) f4H, in),
3.17-3.12 (2H, d, J = & ?‘:N 55

=N

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 180 °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 ag IN HCI (5
mL) and the volatiles removed in vacuo. Afier two repetitions, the product-dihydrochloride
was dried under high vacuum to yield a glassy solid (53 mg, 44% yield). '"H-NMR (CD;OD):
$§9.60 (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, /= 5.3, 8.3 Hz), 7.98 (1H,
d, J=9.9 Hz), 7.72 (14, s), 5.12 (2H, 5), 4.98 (2H, m). ESI-MS (nv/z): Calcd. for CigHaN7:
327.1; found: 328.3 (M+H).

Example 44
6-[6-(4-Bromo-imidazol-1-yl)-[1,2,4]triazolo[4,3-bJpyridazin-3-ylmethyl]-quinoline

N:‘ 1\7
Ber\/N Ny~
K/‘QN’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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(3H, s). ESI-M5 (mz): Calcd. For COHt 6N4ACS: 348. 10;
found: 349.2 (M+tl1l). Exanple 24

10® Bemwssh? 6- t hi nphen-2-y141, 2, 4ftri azol of 4, 3EGYPSAYP4Sh
e The title conpound was prepared as described in Exanple
17 from phenyl acetic acid hydrazide (0.67 nmol) and

3-chl or o- 6-t hi ophen-2-yl -pyridazine (0.21 mmol). 11-1 15
NVR (400 MHz, CDC13) 6 8.05 (1H, d., J = 9.8 Hz), 7.66
(1H, dd, J = 3.8 Hz, 1.3 Hz), 7.55 (111, dd, J = 5.0 Hz,

11.8, & Hz), 8. 23310261, d, 1= 8.8), 467 (1H.d, d = 115 HzH .89 1H2 1, dd, JL= §.28.3 Hz),

o fng s 3By 303 . Bslfisualir cned yorlliptpier «Bs onos.

Gota? MO&3/40823. (M+HAVHHE293. 2 (MHH) . 20Exanpl e 25

3- (4- Met hoxy- benzyl) - 6;

t hi ophi m 2*(1, 2, 4fri azol o[ 4, 3-b] pyri dazi ne Owe 87 WO
20071075567PCT/ US20116/ 04B24ipléHs titl e conpound was

. ' 1. .1k
i ot H ORTEATE BarAPI ir t Potertptiphenct

3-chl or o- 6-t hi ophen-2-yl - pyri dazin nrnol) as a
pal e orange solid. 1HJ§?R (CD30 17 (1H, d, J = 9.8
Hz), 7.92 (11-1, dd, N W 1 2 Hz), 7.88 (111, d, J
5= 9.9 Hz), 7.74 (1H, dd, =5 M Hz, 1.0 Hz), 7.40 (2H,
d, J =8.8 H), 7.23 (111, dd, ¥Y=50H, 3.8 Hz), 6.88
(2H, d, J =8.9 Hz,), 4.51 (s, 211), 3.75 (311, s).

- ti,z), Calcd for Cl71114N40S: 322.1; |bund 323.2
(E%F“ffb‘l\ﬁ“ %(am % 26
168-Chlorp-lb2.dittiavela(4 3-lopyridagiphpinthyD-phenop 41t ri azol o( 4,
3cbl pyri dazi ne

’ \N
N !
N-N OH

(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
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;0D): 6 9.3 (1H, br s), 8.44-842 (1H,d, J=9.6 Hz), 7.48-7.45 (1H,d,J=9.6
Hz), 7.12-7.09 (2H, d, J = 8.6 Hz), 6.70-6.68 (2H, d, J = 8.6 Hz), 4.35 (2H, s).
ESI-MS (m/z): Calcd. For C;;HgCIN4O: 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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The title conpound was prepared as described in Exanple
17 from 4-fl uorophenyl acetic acid hydrazide (1.04 mmol)
awm 26@7836F or 0- 6- t hi ophen- 2-yl - pyri dazi ne ( OkBOT/Hy896/048241
a pale beige solid. ITHNWVR (CD30D) 5 8.19 (111, d, J = 9.9
Hz), 7.93 (111, dd, J = 3.8 Hz, 0.9 Hz), 790 (11-1, d, J
= 9.9 Hz), 7.75(1H, dd. J = 5.0 Hz, 1.0 Hz), 7.50 (211,
dd, J = 9.0 Hz, 5.3 Hz), 7.24 (111, dd, 3 = 5.3 Hz, 3.8
Hz), 7.06 (211, t, J = 8.8 Hz), 4.59 (2H, s). ESI-M5
(‘Mieztjtle Calpodnd was ipddkd £dMS: 310. 1; found 311.2 (M1-1).

SRR B A yeiors > iR ey e Pramals 710 en

pytidataki as deskribed in Exadipldcantpl-MR/(C308): 89.78 (1H, t, J = 1.3 Hz), 8.54

T AR RN ) A A

4} RiHz), O 3e@M, dckt BS B 6172 QI8 8, umo8.§ Hzh 4di3y(s, 2H). ESI-MS (m/z):
di.chl Qr o h A0 v d with a 2N sol ution of
otiéféi?orc(g"lg%llzlﬁg@' %%b%ﬁﬁdmg%oé%fo 02 nL) via 5syringe,

and the reaction stirred at anbient tenperature for | h.
The reacti on was concentr dryness in vanw and the
crude product was dissol \rg{o&'gl#gg'lﬁ'y di chl or o- met hane (20
m), tr eat-éaPyardl-Tayldy.dvidniozaigldsablppadazin:3-ylmethyl)-pherol
syringe, and stirred at anbient te -:.: re for 18 h. The
resul ti ng suspensi on filtered rinsed with

di chl or onet hane, di ssm id MgOHeH2C12, filtered, and
10 filtrate concentratdl i ¥ vcOy giving the title
conpound as an orange soli & NVR (DVBO-d6) & 8.17 (2H,

d, J =8.8 Hz,), 7.54 (2H, d, J = 8.8 Hz), 3.54 (2H s).

The title compound was prepared as described in Example 43. 'H-NMR (CDCl:/CDsOD): &
8.48 (1H,dd, J=0.5, 2.8 Hz), 8.24 (1H, d, J=9.9 Hz), 8.13 (1H, d, J = 9.9 Hz), 7.86 (1H,
dd, J= 1.3, 1.8 Hz), 7.26 (2H, d, J = 8.6 Hz), 6.78 (2H, d, /= 8.6 Hz), 6.65 (1H, dd, J = 1.8,
2.8 Hz), 4.50 (2H, s). ESI-MS (m/z): Calcd. for CsH;,NeO: 292.1; found: 293.2 (M+H).

Example 47
(4-Methyl-piperazin-1-yl)-[5-(3-quinolin-6-ylmethyl-{1,2,4]triazolo[4,3-b]pyridazin-6-yl)-th

iophen-yl]-methanone

Example 47: step a

6-(6-Chloro-[1,2,4]triazolo[4,3-bpyridazin-3-ylmethyl)-quinoline
(o]

|

\ N X
YO
N—N N>
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The title conpound was prepared as a pale tan solid from
the product of the preceding step (0.52 nrnol) and
3woliorwoss7 t hi opt i en-2-yl - pyridazi ne (0.27 nmbf/US2LE/048241
prepared in Exanple 17: step a by the nmethod of Exanple
16: step b. IFI NI\/R (CDC13) 6 8.18 20(2H, d, J = 8.8 Hz,),
8.09 (1H, d, J =9.7 Hz,), 7.67 (3H, m, 7.58 (1H, dd, J

=50 H, 1.0 Hz), 7.51 (1H, d, J = 9.8 Hz), 7.19 (1H,
dd, J:5.1Hz 3.7 Hz), 4.70 (2H, s). ESI-MS (rn/z):
Cal cd for CI6FIIIN502S;: 337.1; found 338.2 (MH). Exanple

28 ) |
obpe ‘{‘E?-CPH}PBB%W?SZPf%‘*‘-Yidl"ﬂ?', desoriped inBAmpa 4. JI-PMR GRERR
| srep- b)) iphe o @iy, 8.91hesp (10T ucy =0fo Hhe 8 BoscEii1mYd, J = 9.6

SRRl Bl DU RN A a fm

at. 9RTI0G N, d, FORS M I6e7226000 B ISP =] .J HE), 2.8049Y, s)f ESt-»M®d

R R T A N

t| tle corrpound as a pale yellow solid. NVR (CDC13/ CD30D)
80% g’% = 10.0 Hz), 7.78 (111, dd, J = 3.8 Hz,
(1H d J=9.9 H), 7.63 (1H, dd, J =5.0
I—E-(3-Qu0m|ﬂlz)6 ylﬂzeﬂ@l-[mﬂtﬁakalqy,i-lﬂp)@'idﬂlzz}l;6-_W)-2m'o(llebe-§g-c¢dﬂquﬁc acid
tﬁyl%g"y .8 Hz), 6.69 (214, d, J = 8.6 Hz), 4.03 (2H,
‘5 VS (rriz) Cal cd for Cl6H 3N3S: 307.1; found 308.2

R)}l- 10 Exanpl e -
14 6- Thi ophen -1, 2, 4fi zi azol 014, 3- Npyl i dazi n- 3-yl
)| phenleS The product of the preceding
eQarrp Mo un was treated with acetyl chloride

(0.14 mo trlethylamne (1.43 mnol) in anhydrous
CH2C12 (5 nL) at anbient tenperature for 24 h,
concentrated, and purified by preparative TLC (10%

'\/F&!rlhgﬁ?c%%u@ﬁg Jéé; Chitko | yuggazo%ghug]ﬂ)ﬁ,&%pp AL iR9)- -fuinolinas

CorParge in EXAIDIE47F SteR . (625 10 4 kit Fungh apd 2 FRo 120 e, 510 ol
(l;nllés ar@éh wds addéd 3 e%xycgarﬂon'y'ﬁpuopﬂen 1221224(‘:' br(mude (0.4%1 {0 2HHIF, 12.7 mL,

I n%“'(’“o‘)ﬁdr 1(;53 S°'E§P“ WBS t‘?aﬁﬁé‘)“’ Géaf:éﬂr 3th F“’C@‘I‘PEB ﬁé‘o%ﬂ“‘%&@’a?“a‘ was

f nswnaBt); BC-MS-Hrhe ﬁmrﬁalseoa@d to rt and quenched by addition of methanol

Ao giRatdy 7 MR, Aatoadghl FRCr i draabs
(Qasliddedoith sivaing fodawetiby? N INaSHhtpl adjusothy @H&Be A(f@r QIQ'rmg for 1h, the

n%brpg&la% c&{@gteh rt$ ltBDiyt ti%tc% %m(rp(ellgﬁ mlg Jg)’ ?]}:cnlté’" ?les(;’ﬁs The

arrbl atur concen rate
puatmﬁale'cbsmmdoenwt MpaplaﬁtweonTLH-waeﬂﬁcﬁm% {I¥gnid, J = 1.5,

2 GHAR G = 98 s Sl G . 1160 BOERHNSH R, 7.84
A1 8. dih= 81 H), 114 (1H, ddd] = 2.0-8.834, 149 (1H, ’L?ld,l-&3= 4. 37859{7014-[75 (2H,
Ckg 433 akﬁqojﬂzr 1ﬁz)§31 'E'ZXZHZ ﬁ5 7(1315‘5) %SI-MS(IQ/Z; t’élld er 40

(
o‘észavNiOza? Glilifmslds‘*ﬁz%(M# 51 (2H s,), 3.21 (2H q J =
7.3 Hz), 1.11 (3H, t, J = 7.3 Hz). 31-M8 (mz): Calcd for

Cl 9H18N6OS: 378.1; found 379.2 (MH).
Example 47: step ¢

(4-Methyl-piperazin-1-yl)-[5-(3-quinolin-6-ylmethyl-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)-th
iophen-yl]-methanone
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10 Exanpl e 31
3-(6- Met hoxy-pyridin-3-ylinethyl)-6-thiaphen-2-y141, 2, 41t
r wazobof7gs63- bl pyri dazine N/ Ove 15 Exanpl e 3RCT/H$28¢5/048241
(6- Met hoxy- pyri di n- 3-yo- met hanol HO A sol ution of nethyl
6- met hoxy-ni cotinate (50 nmol) in anhydrous nethanol (60
20 rnL) was treated wi th sodi um borohydride (122 nunol)
at 0 C, warned to anbient tenperature for 18 h, then
heated to reflux for 6 h. The inconplete reaction product
was concentrated to dryness in vacua, dissolved in
antlydr ous 1, 4- di oxane ( m.), treated with nore sodi um
bgr_o%/ angd heated to reflux for 18 h.
R Kenperature, the reaction was

: 25filtered over a coarse gl ass
frit, solidgwa met hanol, and the filtrate
concentrat ed. >Thd¥resi due was repeatedly dissolved in
nmet hanol, filtered, and concentrated in vacua until no
S}P| ids remained, then triturated with 10% MeOH CH2C12,
19 #8PRE™'YMY concentrated. The inpure product was then
aflg®»COnanliort yineityi-Cla2, ¢Rriiazopg4 B edpyoiihong-@)-thisplen&2e m pl ug
of sili.ca gel I Wi ) :
e et 5Bt Blaye 7 sep 2 000 gng 074 manob in
VEOR(€RE) 3nd ¥Me@H (fembliwes 4ddad ENAYROR (hzemls 85enmpl) waigga
Qi ui W - e Wi Rl the o
Ol gk b i BORORYRE A Rhing o AR sl oo
| pryng the pH42) The sglyerty pieregemgved ig vacuqand te igeidpggqicdsgn high
3y&éut3hlo 18 restaud¥AMRId8a BT8R Y, 84l hitbl)Gn@HSB (70 mg, 0.5
6- met hoxy- pyridi n-3-yhnet hyl ester nethyl "ester 0 10 _g'l'he
DREIIRN T HeDMFLG ton PIBAESR 3k: 155 ret) wreaidar & o siged
| fhs R Ripfovel goHYnRIgeneel h e r §@8ngkdr 30MKkin! [-hRttiperiBine
(6.5 nil), treated roc{vai se with nethanesul fonyl chl oride
(940 thhBimolyvasisied ARd the srstian WrestingAdor e Wetir( s was
Sidded @6l fh@ ofatik cto-ﬂiﬁ ?érﬁﬁ\g&ite Q&n&%&_iig\ﬁﬂﬂéﬁg ax% té@idu@n/g;ae 'bxariﬁé'tﬁ
agueou ayer._extrac 3. tines wi , combi ned .
oPORTHPLOERS R eMEA VTN A HrestctiT FAal ik UNges disiolved in
f i:l tveg@sd/2NaACI (15 mL) and concentrated to yield the product-hydrochloride salt
(41 mg, 36%) as a light-yellow solid. 'H-NMR (CD;0D): 8 9.28 (1H,dd,J=1.3,83

- Hz),9.25 (1H, dd, J = 1.5, 5.6 H2), 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 (IH, 4, J = 4.0 Hz), 5.10 (2H, s), 4.57 (2H, m), 3.62 (4H, m), 3.30 (2H, m), 2.99
(3H, s). ESI-MS (nv/z): Calcd. for CasElo3N7OS: 469.2; found: 470.2 (M+H).

Example 48
5-[3-(4-Hydroxy-benzyl)-[1,2,4]triazolo{4,3-b]pyridazin-6-ylj-thiophene-2-carboxylic acid
ethyl ester

C? OH
A
o S Z N

\fN
XN
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15the filtrate was concentrated in vacua giving the title
conpound as a yellowoil. 11-1 NWR (CDC13) 5 8.09 (1H, d,
JWQ87/2367 7.65 (1H, dd, Jr 8.5 Hz, 2.4 Hz), PGT/WZOM‘HSW

Jr 8.5 Hz), 4.57 (2H, s), 3.93 (31-1, s), 3.41 (3H, s).
Exanple 31: step c 20

(6-111et hoxy-pylidin-3-yl)-acetonitrile ---"?2,r. N", The
product of the preceding step (17.0 mml) was dissol ved

i n anhydrous acetonitrile (35 nL), treated with sodi um
CTWNxtﬂi@co@r&bbuﬁd wasplcparcdmcddaaiticd dn Egamplée Hix '"ERIVNBI(CRh/CD;O0D): §

e e R R R e T T

98P Hay B8h @, del/et8.6 Hiz), 6. 8028086 FBACHOHESS (2HmM ANEH, q, J =77

e e e A e S S

S VI HD. 11 1 NWR (CDC13) 6 810 (1H, d, J = 1.6 Hz), 7.56

(1H, dd, J = 8.5 Hz, 2.3 Hz), 6.78 (1H, d, ./ = 8.6 Hz),

3.94 (3H, s), 3.67 (2H, s). Exanple 31: step d 5

(6- Met hoxy- pyri di n-3-y1) -Example 49cid PJOH -? 10 The

pr L [ 59| S
| nﬁ{y;(% Ig%?roet ??%Q tﬁtgla%?lglg 4B )?Je’rgdévﬁmﬁ?hjyl ]Vmﬁzflglterl?ez% c)él?gxyhc acid
pot assi um hydr OXI de ((QG""FG‘MFGT"}"Q'W‘WE\Q'@W"(&SS m.), 10and

heated to reflux for 20 h.  The reacti on was concentr at ed

to dryness in vacu he resi due di ssolved in water,
acidified to pH5 w eous 10% v/v dHagaln
concentrated to drynessq%ﬁ aguo. The cr product was

triturated with 10% MeOHf ed, and the

filtrate concentrated and dried a overni ght giving
the title conmpound as a‘very hygroscopi c pale yell ow
solid.NVR (400 15MHz, DMBO-d6) 6 7.91 (1H, s), 7.57 (1H,

d (+) S a c n rKLx c
(glﬁ titg-)& o'ﬁ'ﬂal wJaHér td @d@éﬂ!(eél E aﬂs)l 47, %{@JM%)(CD%OY)? 58.59

cHlitb d. f 52 9cﬁa)4 §§RI@H iér %2 Hﬂb@n@ (1Hgd % Mlm;lz), & J=4.0
3iz), stserezﬁ 80:(@5 Wb, %PD/H'ﬂi 86311468681, |s§3 305U @H"EEIV n)ds Hz),

ester pr oduct of the precedi ng ste

07 LA, BB PR P, PRGOS GUR llet-dor CoPableOes: 4362

afsdnd:rasaaemit h thionyl chloride (20.5 tnnmol) via
Syringe.

Example 50
{5-[3-(2,3-Dihydro-benzofuran-5-ylmethyl)-[1,2,4]triazolo{4,3-b Jpyridazin-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-b]pyridazin-6-yl]-thiophene-2

~carboxylic acid ethyl ester
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25After warm ng to anbient tenperature and stirring
overnight, the reaction was concentrated in vacua, and

t e wenirshae di ssol ved in CH2C12. The sol uti onPGTAESHAREA!
wi th saturated aqueous NaHCO3 and brine, dried over
Na2SOH4, filtered, and the filtrate concentrated in vacua
giving the title conpound as a |light yellowoil. I'H NW
(CDC13) 6 8.04 (111, d, J = 2.4 Hz), 7.53 (1H, dd, J =
8.5 Hz, 2.5 Hz), 6.73 (1H, 30d, J = 8.6 Hz), 3.92 (3H,
3.70 (3H, 5), 3. 55 (2H, s). WO

( Xy-pyridi ,D) acetic acid |tydra2|de 0 5
T _Soypund—#as prepared as a white solid fromthe
product f t e JWreceding step (5.34 mol) by the nethod
of Exanpl 'Nstep b. NMR (400 MHz, DMSO-d6) 6 9.20 (bs.

1 e 0 w S pre S in/ J
"ﬁ@titl 8:0912 futh wal pTJEargi zisﬂ%l_lzél-il%d é&:&zﬂgw HD@&&((&EC%?&BBIZ

SED 6. 4 99 K, 790 (1F, 0 £ NP OF k(.. do1 L b7 46 (1F T2 9.6
Cﬁibh w@ﬁ? m)l%sﬂgmf;ﬂm@zwa é'-J(:l\@'bﬁ—Iz) ExXeph, 64}1’:514 4§t:§p qu 7.1

h
iy 3G (200 1 Pk e b afs i nrSts Jol Catinbod os.i;

PlogRA o7 2as+epscri bed in Exanple 17 fromthe product of
the preceding step (1.40 nunol) and

3-chl oro-6-thi ophen-2-yl - pyridazine (0.58 mmol ) as pale
yEtdmple S@istap.p 111 NVR (CD30D) 6 8.29 (1H, d, J = 2.5 Hz),

d 3.
S8 3 S e ng g i g
Heen2-1}-tnethpl-Fipefativt[-yldnetBarone. 1 Hz, 1.1 Hz), 7.24
({H dd, J -=5.1Hz, 3.8 Hz), 6.78 (111, d, J = 8.6 Hz),
4. (2H, s), 3.88 (311, s). EST-Ms (rn/z): Calcd for
61P13N50S: 323.1; fouyndh 324.2 (MH). Exanple 32
ei azol of 4, 3- 14pyri dazi n- 3-yl net

©

The title compound was prepared as described in Example 47. 'H-NMR (CDCl5): & 8.07
(1H,d,J=9.9 Hz), 7.57 (1H, d, 7= 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, J=8.1 Hz),4.51 CH, t,J =
8.6 Hz), 4.50 (2H, s), 3.80 (4H, t, J = 4.9 Hz), 3.17 (2H, t, /= 8.6 Hz), 2.50 (4H,t, J=4.9
Hz), 2.36 (3H, s). ESI-MS (m/z): Calcd. for Co4H24NgO;S: 460.2; found: 461.2 (M+H).

Example 51
5-13-(2,3-Dikydro-benzofuran-5-ylmethyl)-[1,2 4]triazolo{4,3-b [pyridazin-6-yl]-thio
phene-2-carboxylic acid bis-(2-methoxy-ethyl)-amide

\
o)
\ g
_\¥_N
<] °
O S /N‘
NN

N
™ \‘N
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-N N WD 2007/ 075567PCT/ US2006/ 04824 | The product of the
precedi ng exanple (0.23 mvol) was di ssolved i n anhydrous
divohh@roosset hane (10 nlL), treated with a I N soPQRVBAG6HRS241
boron tribromde (4.0 nL) in CH2Cl2, and heated to refl ux
for 2 d. The reaction was concentrated to dryness in 5

vacuo, dissolved in EtOAc, and extracted w th aqueous

NaHCO3 and NaCl. The conbi ned aqueous | ayers were
concentrated to dryness in vacua and triturated with 10%
Mahiietddmbdund wistRéRekd Rdsdribed RV £1 TH-NMRIEHCL/CD;0D): &
purified by preparative TLC (15% MeOH CH202 on sili ca%!|

-1 HE- Enb=0Pd&c bRp SR A5 L Hak & &t oty /st P §12)17130 ffARd. / =
(4D3R7.B @H2h), 71, (1H, dd, /= P8B.HEY), 6771980H( 8,11 813)Hz)74.98(2H, t, J

111, . d, = 9.8 10, . 7..76. (1H, 7.7 dg, J =
& S8 30 Py nfmbis Al g 1§ U, 4=
Hz91, M8 .(afk){ Thitd. fdr CHHZNS0GS:HBB.2; foudhd: 49313 (M)H).ESI - MBS,
(rri/z): Calcd for G5HINSCS: 309.1; found 310.3 (WT).

Exanpl e 33
153-Pyri di n-4-yl net hyl- 6-Exangé - 2- y141, 2, 4ftri azol opl, 3

- | ' The  tit] ) d : .
LT R RV W W
hydrazi de pher@22-carbekyliancid (2-morpholin-d-yl-ethyl)-amide

3-chlor, 0-6-thi opheQ- 2-yl - pyri dazine (0.58 mml) as 20 a
pal e yel |l ow soli@. IN+ NVR (0330D) 5 850 (2 d J =46

Hz, 1.4 Hz), 8.22tAH &1 =/9.6 Hz), 7.9 , dd, J =
3.8 Hz. 1.2 Hz), 7_93 (1H . ~74 (111, dd,
3 =50, 1.0 H), 7.55 (211, 3 (111, dd, J =
5.3 Hz, 3.8 Hz), 4.69 (211, s). { Cal cd for

C15F1I N5S: 293.1; found 294.2 (M+H). 25Exanple 34

3-(1- Oxy- pyridin-4-yl met hyO- 6-t hi aphen-2-y1-11, 2, 4ftri azo

| Bifedit@-chinpyuiddeas prepaked as Hedetibed in EBn1d 47/ GZBEBAR RCDCl/CD;OD): 8
T, / 04 oduyct cedin _
(PSP T Sy TSR B St PRoTREE D DITETIE 38 0. -
(40 P&, ifvdd| (L Hi m), GH31Q Hadd.0' =Cl .8\t Hadl 6619 @hbd.eh 8.4 Hz), 4.52 (2H, ¢, J .
te t 2 it

SRS PR, 1o PR 138 il SUTHR, TS At 00, m

G-ERIRH, L. 7ire6.0 Biebi 3T 2Bk gard-20 (28 rJs= §46rH). ESI-MS (w/z): Caled. for
CasHasNgO;S: 490.2; found: 491.3 (M-+H). '

Example 53
5-{3-(2,3-Dihydro-benzofuran-5-ylmethyl)-{1,2,4]triazolo[4,3-b Jpyridazin-6-ylj-thio
phene-2-carboxylic acid (3-methyl-butyl)-amide

>—LNH
'l 7
N
=N

The title compound was prepared as described in Example 47. 'H-NMR (CDCl3/CD;0D): &
8.58 (1H,d,/=8.8 Hz),8.28 (1H,d, /=88 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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5 dried over Na2SO4, filtered, and the evaporated
filtrate purified by preparative TLC (10% MeOH CH2C12 on
swbi20@)o7gbvi ng the title conpound as a pal e yRIWGRASHIG2L

"H NVMR (0330D) 5 8.32 (211, n), 824 (1H, d, | = 9.9 Hz),

7.95 (1H, dd, J = 3.8 Hz, 1.1 Hz), 7.94 (111, d, J = 9.8

Hz), 7.75 (1H, dd, J 5.1 Hz, 1.1 Hz), 7.65 (2H, d, J =

7.1 Hz), 7.24 (LH, dd, J =5,1 Hz, 3.8 Hz), 4.72 (2H, s).
ESI-MS (mz): Calcd for 10 CBIII11INsOS: 309.1; found 310.3
((HPH),.0. I @rpUes 3%.6 Hz). ESI-MS (m/z): Caled. for CaqHpsNs02S: 447.2; found:
3-% n G¥;an-5-ylnethy1-6-thiophen-2-y1-13,2,41triazolof4
,4§-§ﬂ§§7'dazine 20 N bronosuccinimde (5.0 nmol) was

added to a solution of 2,3-di hydrobenzofuran-5-yl acetic

acid (5.0 mmol ) and benzqyl roxi de (10mg) in carbon

tetrachl oride (100 ni) aﬁégpgi%gied for 3 h. The m xture

vad -Didxb et stthiohepholia R gl)-f8-(B-guinblin-s etmethfinfd, 2,4 Jtriazolof4,3-b Jpyridaz
concentrated. The pr,0 was recrystallized from et hyl

acet ate: hexane (2:i?gﬁﬁﬁﬂ?ﬁﬁﬁﬁsﬁﬁém??ngnﬁonpound as a

white solid. 11-1 NNW25(CD30D) 5 7.62 (1H, d, J = 2.4
Elz), 7.52 (111, d;; 0,8 Hz), 7.46 (1H_d, J = 8.4
Hz), 7.21 (1.H dd {1=)1.6, 8.4 Hz), 6,74 (M, d, J =

Hz), 3.74 (2H, s). Ex I 5: step N
Benzofuratt-5-yl-acetif actd
20071075567PCDUS2006/ 048241 Wi}NonDsuccinirnide

(089 g, 5.0 nmpl) was added to~a 9blution of

2, 3-di hydr obenzof uran-5-yl acetic acid (0.89 g, 5.0 nmnol)
and benzoyl peroxide 5(10ng).in carbon tetrachloride

08 Fomep s ot HOETA ORI b HGSVQ PR 5924

rQHENmY, 918, uJ L= 9fd Hi4)eg 631 (AN Gn); 8134 €2HIAY, 80 6 (THEdUeONS 8.3 Hz),

rystgllize r et hyl ace e...hexane (2:
P LTE 5500 ihadst STy 0L BFF G ORA OrBOD 6 ) 335 . m.
(BSE-MS (5k/z):] Calca. fbr Hz,HooNG08%: 604H) ; fdund] 56028MHH), 7. 46 (1H,
d | =84 H), 7.21 (1H, dd, J = 1.6, 8.4 Hz), 6.74 (1H
d J=3.2 H), 3.74 (2H, s). to 15 The title conpound
was prepared as a yel | owEampgle 83 om t he product of the

Qe it Lol PR AT 3 Pl PR ey

3.2

(112, d, J = 2.2 qu'}’l)'ﬂ?imk(niwlj'@!et@afwl‘.‘% Hz), 7.50 (1H
d, 1=8.6 Hz), 7.20 (1H, dd, J = 8.4 Hz, 2.0 Hz), 6.93
(1H, dd, J = 2.2 ,Nl.O Hz), 4.24 (211, bs), 3.43 (2H,
s). 20 __
- ,
Hl l N N
(@} S d \N \N
=N

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 (1H, m), 8.38 (2H, m), 8.18
(1H,dd, J=5.4, 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
C27H27N70S: 497.2; found: 498.3 (M+H).

E_xamgle 56
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Exanpl e 35: step d

3- Benzof uran-5-yl net hyl - 6-t hi ophen-2-yt[1, 2,41tri azol o[ 43
-Whpydiodssi ne 25 The title conpound was pr epéds28ds/048241
described in Exanple 17 fromthe product of the preceding
step (0.63 mmol) and 3-chl om 6-thi ophen-2-yl - pyri dazi ne
(0.34 mol ) as a pale yellow solid. "H NVR (400 MHz,
CDC13) 5 8.04 (I1H, d, J = 9.9 Hz), 7.75 (111, WO

2007/ 075567PCT/ US2006/ 048241 d, J = 1.3 Hz), 7.66 (1H,
dq« mthunsszﬁﬁhyt ﬂa}er’a'-;lz)z 1-yD)- ?ﬁga(&:bluoﬂh 6%'lmet2yl3{1|'iz-3]ma(-éi)%ﬁ4 .‘é—b]
J = 5 o Hz 3. 8PJ1£rz’fz'"66 #Q“%'eremz-ﬂlrﬂe‘?gm(’?# s) (m z) -

Cal cd for C19II|2N4QSO 332.1; found 333.3 (MtH). 5
Exanpl e 36 P-g

3-Benzol | gt hi ophen-5 nmet hyl - 6-t hi aphen-2-yl-[1,2,41tria
zol a[ 4, 3- 1dpyr|da2|r{;_~ O Exanpl e 36: step a
Benzo[ b] t hi ophen-5-yl - acid O HO T
was made by treated 5- yHbenzothlo th NBS in 15
carbon tetrachl oride, foll% 'h& the atment with
sodi um cyanide in DVF and th r ef Byxed wi th aqueous

sodi um hydroxi de in ethanol. | (CD30D) 58.02-8.00

o ol S8l (122 3N BBy .

itle conpound

He-F3 (281, 76, §.2F(1R)m), BO2EREnp), 8- 136 1 Hsna8.05 (2H, 5), 7.53 (1H. m). 5.05 (2H,

%‘?T‘?é’f {4}?1 W 9@2 S&%Einy b?@l‘riz‘é’fg g@e?smﬁxﬂﬁ@z Afalic} g%}?zﬂm'ésso:

as a ye IOMISO
tﬁ@lpﬁﬁﬂﬁci3 @ﬂh@)precedlng 25 step (1.08 nunol) by the
nmet hod of Exanple 17: step b. IHNVWR (400 MHz, DMBO Cl5) 6
9.24 (1H, bs), 7.91 (111,11, J = 8.3 Hz), 7.75 (1H, d, J=
1.0 Hz), 7.73 (1H, cl, J Examplesg) 7 42 (1H d, J = 5.3

Hg., l?;?(ﬁdt”z'bhdﬂ-- - i 1-8 ifk33d)- -guinoline
20%? 0$5567PCﬁ LI 822%0611{48%%5. 4(321]fmﬁasz) 3%') m%l] 7 tS)o

ESI-M5 (mz): Calcd for CIOEh %Q6 1; found 207.1
(MtH) .

TY_MNTN =

g \:):N

Example 57: step a

Oxo-quinolin-6-yl-acetic acid methyl ester
O
S O\
N o)

\!

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 (CDCls): 8 9.07-9.06 (1H, q, / =
1.7, 2.5 Hz), 8.62-8.61 (1H, d, /= 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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Exanple 36: step ¢ 5
3- Senzol h] t hi aphen-5-yl net hyl - 6-t hi ophen-2-y1-11, 2, 41t Haz
owe| 087 0F3yri dazine ,N N The title conpound WBST/BP2psar#dl
as described in Exanple 17 fromthe product of the
precedi ng step (0.53 mmol ) and
3-chl or o- 6-t hi ophen-2-yl - pyridazine (0.26 mmvol) as a 10
pal e yellow solid. 1HNWVR (CD30D) i5 8 17 (1H, d, J= 9.9
Hz), 7.98 (1H, n), 7.90 , (11-1, dd, J = 3.8 Hz, 1.0 Hz),
786(1H d J 9.8 Hz), 7.85 (1H, d, J =8.4 Hz), 7.74
'Pl % 50Hz 1.3 Hz), 7.55 (1H, d, J = 5.5 Hz),

gEiple 1“"6& J =8.3Hz, 1.7 Hz), 7.34 (1H d, J = 5.6
HXifluorb- &nélﬂzzlJ-}zl-aﬁwp a&zd-méihﬁ ekler 3.8 Hz), 4.71 (2H, s).

: Calcd for C181-112N432: 348.1; found 349.2

pl e 37
7, 3di oxol - 5-yl met hyl - 6-t hi ophen-2-yl -[42, 41tri az
3" b] @Yridazine N 20 Exanple 37: step a
Benza[ 1, 3] di oxol -5-yl -acetic acid hydrazide <0 NH NH2
The title conpound was prepared as a pale pink solid from
75 Bsolutiomatf oyé-gwisdiivRy)-aphienyidaoahylestac (73 4, 374mmotdh) by

trheﬁhﬂgr‘i %rﬂfe égé(?ﬂ%%s ggded%al%tﬂ}lar%hb%%x(tgm%q}rﬂ? 4? 13

(1117 "bs
mm@v@ ﬁhmmmmezmom tgmperpsiye fog 2@layy, paured "t&‘ei

\lC'e éxtPackdd with @el’ﬂ'@ene éh.lgﬁdé (%b' mLS)c 8) AI‘htl, gnétﬁ)}[kneq:hlo}lde studon
s o it G e S b SRR TSiga. e it
a2l patified byl SR Mb@aripAE (0-10% cthyl 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), 8.21-8.1% (1H, d, J = 8.8 Hz), 8.13-8.12 (1H, s),
7.91-7.89 (1H, dd, J =2.0, 2.0 Hz), 7.51-748 (1H, q, /= 4.0 Hz), 3.8 (3H, 5).

Example 57: step ¢
Diftuoro-quinolin-6-yl-acetic acid hydrazide

To a solution of difluoro-quinolin-6-acetic acid methy! 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, /=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-[Diftuoro-(6-thiophen-2-yl-{1,2,4]triazolo[4,3-b pyridazin-3-yl)-methyl]-quinoline



The title conpound was prepared as described in Exanple
17 fromthe product of the preceding step (0.39 nmmol) and
SwohloorwsB7 t hi ophen- 2-yl - pyri dazi ne (0.21 nmoPQT/HS204p/048241
10white solid. 111 N11412. (CDC13) 5 8.05 (1H, d, J= 9.8
Hz), 7_67 (1H, dd, J = 3.8 Hz, 1.2 Hz), 7.56 (1H, &1,J =
5.1 Hz, 1.1 Hz), 7.46(1H, d, J= 9.8 Hz), 7.18 (111, dd, J
5.0 Hz, 3.8 Hz), 7.00 (m 2H), 6.75 (1E1, d, .1 =7.8
Hz), 5.90 (2H, s), 4.51 (211, s). PSI-M5 (mz): Calcd for
Cl 8H12N4A0SF 336,1; found 337.2 (M11l). 15Exanple 38

6- ( 6- Thi opHeR yil1, 2, 4f i ri azol o[ 4, 314pyri dazi n-3-yl neth

yl 1= ben ot A Wl ami ne 20 Exanple 38: step a
(2- Amipo- azol .. 6-yl)-acetic acid ethyl ester 0 A
solut i N 2- ani no- benzoth| azol-6-yl)-acetic acid (0.61

mmol , as prepared by 25 Meyer et al. in .1 Med. Chem
1997. 40, 1060) in absolute ethanol (10 nmL) was treated
Wit cdhppandiaCiosedt dsaiead;bé&%@;éarmdlcm i ‘g-sivrlry 4A

r si and. WD 6 uS2 48241
e § o FLEPE T A" 5= FAH D3R b Shae %%%E#’med
5 tRN135IBY0ESH, th)) 7V6RCUSY (PR, X+ lgngsplzbﬁb,vveszgw.ﬁﬂzmznﬁnmﬂtAGd
sat.ur e [ re ses ar at ed.
b bt st L BT + Sor M s N R Bl TR
00wHi | FeNSo BYADT ; dodndy B8G3(MMEFD. washed with water and bri ne,
dried over Na2SO4, filtered, and the filtrate
5concentrated in vacua giving the title conmpound as a
yel low solid. 11-1 NVR ((@Q@nw)e8§8730 (1H, in), 7.41 (1H,

10 d3- tﬁ"u,ogo ?4—%)h£x %&Wgh?g f 1tﬂuog$z§n-%- 1- 1,%,%{91415%3 141\_14}_@}_?1711

11201) 1.26 (3H t, J= 7.1a¥p9. ESI-MS (rntz): Caled for

Cl i1th2N2025.;: 236. 1; found 237 (MtH). 10 Exanpl e 38:
step b (2-Am no benzothl azoF @:u‘ c acid hydrazide
AN
D

The title compound was prepared as described in Example 57. "H-NMR (CDCls): 8

15 8.14-8.12 (1H, d, J=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 (11, 4, J = 3.7 Hz), 7.00-6.97 2H, d, J = 9.0
Hz), 3.83 (3H, s). ESI-MS (m/z): Calcd. For C,7H,,FoN40S: 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

@ &

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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IN\1/ sS H2 NNH 1VH2 The title conmpound was prepared as
a yellow solid fromthe product of the preceding 15 step
(oomTede) by the met hod of Exanple 17: st epPHl/NIRIGA4FA!
MHz, DMSO-d0) 5 9.18 (bs, 1H), 7_51 (d, J= 1.5 Hz, 1H)
7.40 (bs, 211), 7.24 (d, J = 8.1 Hz, 11-1), 7.08 (dd, J=
8.1 Hz, 1.8 Hz, 1H), 4.25 (bs, al). Mass spectrum ( LCVS5,
ESI pos.): Calcd for C91110N40S: 2221; found 223.1 (M+H)
20 Exanple 38: step c

6= §©-H2) DOHEMN, %m%@,, 220 ﬁlj mgazoﬁoi 403 0Dy 58 ¢ed hy. Eilvist h
yl ) -benzot hi azol The title conmpound was
pﬁ“é(ﬁ)ar%dagoﬂg@gﬁlfbtéﬂ 37‘?‘1115){3% 3751?7 M8 t he product of
the preceding step (036 nrnol) and

3- ehl or o- 6-t hi ophen- 2-yl rid ne (0.22 trunp as a
yellow solid. ill NN1R(£@%§—Q5 8.36 (1H, d, J = 9.8
HZ6)-[Dtﬁu981 Gpykidirtahyl- ,H]&:.ﬁoldy 3- $]@Adzzzn-32ym41eilﬂwaqzdual&ze
r- 9.6 Hz), 7.87 (1H dd, J = : 4 Hz), 7.68 (1H,
s), WO 2007/075567PCT/1382q96 lA j N7.41 (2H, m, 7.26
(3H m, 4.51 (2H, s). 1381-Mp (W2, _¢alcd for

C171112NeS2: 364.1; nd 18GE~gy (M-H). Exanpl e 39
56-(6-Th|ophen-2-yf£i:§7ﬁgt gal 014, 3- b] pyri dazi n- 3-yl e
thyl)-quinaline The titl onpound was prepared as
described in Exanple 17. 1H NWVR (CDC13): 8 13-8.11 (1H

d J=8.5H), 8.08-8.05(2H m, 7.96-7.95 (111,

1Ttr iy compypnd yay perpared g drgcribpdsin Exgmple i? HEF-NMR G%M?%sﬁ
(dtb (ﬁfi déd 37 $iz), b.63 (bln) d. = §7rﬁz)5§ ob%l‘h (gdf 93 }iz)?s 84-—§1H

W e o 430 LS e s 315D 535 i oo BT 1k o0
Bl -V, 1.9% 10H, &Rl8cH) 4. 70, KA I hV/2)5 SCaldd Fdo 40,0 QEING: 374.11;

344. 5Exanpl e 40
§b55§§9g5295’ : benzof ur an- 5- yl met hy0- 6- ( 5- nor pf zol i n- 4-yl
metltyl-furart-2-A-fl,2, 4l1lilriazaleir4,3-b] pyridazine

Example 61

6-{Difluoro-[6-(1-methyl-1H-pyrazol-1-yl)-[1,2,4]triazolo[4,3-bpyridazin-3-yl]-met
hyl}-quinoline

F N

J\(‘” N

Example 61: step a
6-iodoquinoline

N i

P
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

117



10

15

20

25

0-- \'> 20 Exanple 40: step a
6- Chl ar 0- 342, 3- di hydr o- benzof uran-5-y(net hyl) 442, 43tri aza
| wmgmwy dazine C \ PCT/US2006/048241
(2, 3-Di hydr o- benzof uran-5-yl)-acetic acid hydrazi de (633
ng, 3.3 mmol) and 25 3, 6-di chl oropyridizine (Al drich, 447
nmg, 3.0 mol) were conbi ned and dissolved in WO
2007/ 075567PCTI1 US20061048241 butanol (120 mL). The
reaction m xture was heated to 120 C overnight. The
raad Nitrogenwastbubeled i the solytedd forl Guminicds) bitkywinAtHeeyas e0akageg
tp it the re ign was filtered and washed w th MeQH
e hgosce ATkt PRt Sl ol nF e e 08 e o Eifon
sloi°d fod Hs . (TBER ARY gre&Bsudfien8iol vag hhbwel] toksach.rborhiz) |
7.27 (IH s),.7.08-7.06 5(1H w.Jd= 9.6 Hz 6. 72-6.70.
(‘i‘RPB‘:(f'%’T% Pﬁ\i‘f? injo %:Wzﬁ?%@n% ?ﬁ,fac{j@ Vﬁ“hzcﬂgf.ggfﬁ%}*fmz: FEAgic
Slpyer3vad 8elBectled, §i2dd, (MgSQlx fiiefe8 ahll Foncentatediipl vacdiGn. Bieepude
5-13-(2, 3-.Di hydr o- benzol ur,an-5-vl Yadd, 2, 41t ri I
o A e A SR e M e Hahi gt
pravéedyiadd B S g307%k pf @lwloguioalingas adighsyalescwolided i n

- Eql d il -
e R e R L N
antl, d,J=86Hz),802(1H,dd, J=2.0,8.6 Hz), 7.80 (1H, d, 7 = 8.6 Hz), 7.56 (1H,

+Chl pr, -( 2, 3-di hydro-benzofuran-5-yl nethyl)[1, 2, 41tr
ildggé%[ﬁ,ggi%?pyri dazine (41 ng, 0.14 nmmol). ESI-M (Sr):
Cal cd. For Cl19H14N403: 347.2; found: 346.11 (MH).

SHBIRNEf Qregd ep © 20

3- (2, 3-D hydro-benzof uran-5-yl net hyl ) - 6- (5- nor phol i n- 4-yl
niiflwgro-guinalin-g-3-ocidethyl edan 1 i azol 014, 34] pyri dazi ne

543- (2, 3gDi hydro- benzof uran-5-yl nethyl)-[1, 2, 4] tri azol o[ 4
, Lgazi n-6-yli-furan 25 -2-carbal dehyde (21.6 ng,

0} 06, l?; @sr pholine (6.5 [th, 0.07 nrnol) and AcOH (2

drops)werPe conbined in DCM (inp. To this was added

f’f;(g%: %%Js@é&éf@?@ggﬂ%ﬁqr(%@? g,s 11§ rHigol) QnQ %OBEQJ (2)) élggoﬁo%er,
5.59 g, 88 mmol) in dry DMSO (97 mL) was added 8.93g (44 mmol) of ethyl
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,Cly/MeOH : 95/5 to yield 5.07g of Difluoro-
quinolin-6-yl-acetic acid ethyl ester as light yellow oil (50%).

'H-NMR (CDCl;): 8 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,/=7.1 Hz) .

Example 61: step ¢
difluoro-guinolin-6-yl-acetic acid hydrazide

R_F

N—NH,
H

\
N" o
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30

WD 2007/ 075567PCT/ US20061048241 hours. The reaction was
concentrated in vacua followed by purification by HPLC
(WoBrEHBCN over 35 min) resulting in the tRGI/ES2006/048241
compound (5.9 ny, 27% as a solid. 11-1-NWR

(CD30DY CDC13): 68.23-8.21 (1H, d, J = 9.6 Hz), 7.81-7.78
(111, d, J = 9.8 Hz), 7.42-7.41 (111, d, J= 3.5 Hz), 7.22
(1H, s) 7.17-7.15 (1H, d, J = 9.6 FE) 5 6.99-6.98 (111,
d, J 3.5 Hz), 6.67-6.65 (111, d, J 8.3 Hz), 4.57

(%L solﬁﬁon éflcg@.é&(i-a&n()ﬁiﬂﬁ -yWhcetid.all &Wﬂcst&r (535) g, 23.9%0m3N3S
cﬂrﬂ@amllﬁ%?—méém%%ﬁydfaﬁwi@%mfgzﬁa%hﬁ?%. %ﬁh rtsfure

Exadfated4d 44 €C for 10 min., cooled to room temperature, concentrated and taken

dr o- b zof urart - 5- Xy-pyrid
B B G s TR PP i Y an R MES G B R i P
canmpéitiattdvin sadubep pive d light desmgersobé .4 p, Bvanpl e 40. ' H NWR
(CD30D): 158 8.63 ( IH, s), 8.44-8.43 (1H, d, 1=5.3 Liz),
8.20-8.17 (1H, d, J 9 8 Hz), 7.88-7.87 (1H, d,J = 5.3
I-EJ)qmﬁlemD s?ep?cF (I H d j = 9.6 Hz), 7.12 (1H, s),

S
35 %loéro%g ?&yld -pyrAlzo 19%1) g;y‘l%% 56 6. 54 (éHB Efz) :]

(31,:5\) N@ 6-3.01 (211, t, .3 Hz) ESI-I\/S(rdz):

Cal' §H17N502 359. 14 found 360.3 (M+H). 20
Ie 42

sA (fbslswa thpemed Hnbetichlasemridries iycs 28 81 gt ghdrmall.- y|

NEMBhyl 40400 & Rerme B4 1, ?zwléydasmraalzo%lsrMnuidkd@algn% 25
VO 20071075567PCT US 006/ 048241 The t}.ile compound

pPERr & l\ﬁy 2f- @ PP e o iERRHIOP &nlgp NiregennKas Yrepiss B)“’“%‘
8thd feaBtidrfol EblsecdndsFoBowtd by the 88ditloBéf (111, d,J = 3.7 Hz),

(oot im0, 1675 0 S s ¥l

Gheatzdto 8d °C bﬂzcrﬂlighdﬁoﬂdﬁe@bﬁa«jﬂébus wWoikQip(Rihl, AC)Et afld 4@014&&6

( Aﬂ(@cg) Agebt%f'reé%%veﬂelﬁg, me%ozrga %%rg'réggr%ﬁ)d ((M%}Sé}) 2 | L.

Rmmcmamamms- AAB3: fifitioh ofiernpodidd (B).ZdyWHls obtained by
cr(gﬁblzan n_in hefolvintfilfh%roznﬁhla?egz [f Hraée B/as pg/unﬁ élzbly ﬁpgl_rl'iﬂ m

eqﬂngmgtogﬂgphwqq}h@lg 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 %).

8.3
00

A

Example 61: step e
6-(Difluoro-[6-(1methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b[pyridazin-3-yl]-

methyl)-quinoline

\ F
N F N,
N W _
= NN N
S \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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30

10 A mixture of

6-(6-Chloro-[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl net hyl ) -
uwinabéesse? m dazol e, and pot assi um car bonat e REWES2846/04¥24H
in DM (3 nmL) for 8 h at 100 C. Aqueous 1-ICl (0.5 N) was
added and the volatiles were renoved in vacuo.
Purification by HPLC (5-35% B 15o0ver 45 mn) yielded the
product as a TFA salt. The residue was dissolved in ag IN
HC1 (5 rnL) and the volatiles renoved in vacuo. After two

L&B@h itd FRABtempBRrupE, Q6 ed By B RE | wogf igﬁﬁsﬂ@ﬁcdﬁ‘t afh ander

h vacuumto y| eld_a glassy solid 4% yi el d).

yorof Beis9p) Thegyeasis laysy was frieq) (Mi2S a?ﬂ‘d carafeﬂ&iam‘i"svacso 3

Mok, re SldukOv ds i fiedl BY flash. o'éﬁm(xﬂ&ﬂ:omﬁiogx&p‘hﬁ(fﬁst*’dh}omﬁoé’rspﬂyl :14,
2‘1292 ijW( > 3d §1§hz§&%0ﬁ|z§58ﬁ 13 f@kw(egfz anéé*af cojhiy v ngth)
7tol?12na’/iPi’DH$NH45}ﬂ.%5(13H) tSgive thediBle C3hPound) (5.Sb2BPM p=Z) :
%2#;‘,(2; or C18HL3N2: 327.1; found: 328.3 (MH).

646- (4- Brono-i m dazol - 1-y041, 2, 41tri azol o[ 4, 3- bj pyri dazi n
The itle conpound was

pr"e%"a"rqgépyéé’"g‘ lsj‘j§2 "%Q'A’d’oﬁ"ﬂxd” T4 43 114-NWR (CD30D): 8
9.21 (211, m), 8.72 (1H, d, J—15Hz) 8.59 (1H d, =

%g%%v?géf?éﬁsﬁé??f@%fﬁéﬁi&%ﬁgﬂ HgrapdFp I 2ot
cblpyridazig-Byl)-ngthyd)-quinpling in YeOH (S5nkyis, adgedld_mlé\ll}i 2 refdof BEI

3n YSOﬁ%pgnmg to &\I)l Q’hé ﬁl‘éﬂpﬂale & ﬁte?e;cp%—n?@rﬁsggmgér \(aamrr’] tct% %ﬁlﬁd

4'@%1 839f4’ﬂf8h r@bﬂ%@%ﬂ#@wﬂe%nﬁ%ﬂgg 0.60 H,0).
4}(161\4@&61&%59}&@(1}12@1 4Lty Isamal @ié&ﬁa R, oW & 83zh s Ay MiTE,

4?;/ % henol nﬁ 5:.. 3?

1%8-¢R (D He 19:18.27 a4, 709 éffhl) ! gy RaZ-Ph(BHyddt/st By 1Hz
pherr), ©8s \1 1, 4, 7 = 10 Hz) 3.93 (3 H, s). Anal (C1oH,3F2N5, 1.30 HCJ, 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, ] = 8.6 Hz), 8.09 (1H, s), 8.04 (1H, m), 7.86 (1H,d, 1 =9.7
Hz), 3.93 (3H, s). ESI-MS (mv/z): Caled. For C¢H;3FoN7: 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

IN\ O
_NQ\EM
CB \VAN N
\/]QNl
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\ I NN (4-Hydroxy-phenyl)-acetic acid hydrazide (10g,
0.06 inn') and 3, 6-dichloropyridizine (A drich, 8.96g,
Owoaowmbissmer e conmbi ned and di ssol ved in but abOVUBH48241
nth). The 15reaction m xture was heated to 100 C
overni ght. The reaction m xture turned yell ow and cl oudy.
After cooling to rt the reaction was filtered and washed
with MeOH yielding the desired product (11.5 g, 36% as a
yel l ow brown solid. 11-1-NIvIR (CD30D): S 9.3 (1H, br s),
SrithicR- &igl ()llﬁ'cl whk p|_r|é areCBaSQie Jbed in ﬂ:&nﬂpléf}iﬂ (Hanmk (]5515@)65
ééqﬂ s), @3@511({2%1 §6sz f;é@,@ﬁss)( MEfIH,&FCCP'SHé} 7.08 (lH
G ,E968 NE9) 6 26QHD &), 6.04Md; d, 2618 2 HWWH)1 (2BX ymlse (F1%;t, 3L&s

b .

4063 PR HEA13-2012, & /£ H6 By, FAMS(p)3 Gslgdy FordanieNeOy | n
t w2l Fouphesdzad vk WO 21107/ 075567PCT/ US2006104824 | The
title conpound was prepared from
4-(6-Chloro-[1,2,4]triazol o[ 4, 3-b] pyridazin-3-ylnmethyl)-p
henol (Exanple 45: step dixanigle 681 dazol e as described in
Exanpl e 43. 1H NWR (CD30D): 8 938 (1H, t, J = 1.3 Hz),
8.54 (1H, d, J= 9.9 Hz), 8.38 (1H, t, J= 1.8 Hz), 7.97

( LH,6-i; (1 ety R1 Mipyrazdl-831){1,2i41eidz0ldf4,31b PyrilizirB 3y ethyl]-2 3
(2H, d, J = 8.6 Hz), 6. 72;'n§12H d..J =86 Hz), 4.53 (s,
2H). ESI-M5 (m z): Cal H 2N60: 292.1; found:
293.2 (M+H). Ex&hpl e 46

4- (6-Pyrazol -1 -yl -fl N g4V pyri dazi n-3-yl neth
yl ) -phenol OH The t—rNJIe conpound™ was-“Qpr epared as descri bed
in Exanple 43. 111-NVR S 8.48 (1H, dd, J=
0.5, 2.8 Hz), 8.24 (111, 1 8.13 (1H, d J
=9.9 Hz), 7.86 (1H, dd J—13,18Hz 7261\&‘8

gy q.qk:)corr@or,ugi vgslg_repaded ap desqgibgd p&li;xang)lg 57 4N (C@CL,) 5
18311115%5% @Zs)ﬂzﬂsiﬁ ((ﬁdhh J&)csoﬁ%j s\3 Sﬁﬁi a)J &3'}&@ 7§@(1H
(- 10 G nBrz,éﬁélZI-;I i 8.5 Hz), 730(£H m), 478(2H s) 401 (3H s).

- BN ME %A 0 @aRal Fé-GisH s RED:sl743; Rudd:tissapavadd, 3- b] pyri da
zi n-6-yl)-th ioplten-yll-medzanone Exanpl e 47: 47: step

646 Chl oro4l, 2, 41t ri azol dixandplobyr i dazi n- 3-yl met hyl ) - qui
nol i ne Cl

6-(6-Pyrimidin-5-yl-{1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline
S
x> /L\\N'

The title compound was prepared as described in Example 47. "H-NMR (DMSO): &
9.50 (1H, 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 (IH, d, /= 8.6 Hz), 8.07 (1H, d, /= 9.7 Hz), 8.00 (2H, m), 7.84 (1H, dd, /= 8.9,
2.0 Hz), 7.71 (1H, q, J = 4.4 Hz), 4.86 (2H, s). ESI-MS (m/z): Calcd. For CsH,3N7:
339.12; found: 340.30 (M+H).

Example 65
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N WD 2007/ 075567PCTM52006/ 048241 The titl e conpound was
prepared as described in Exanple 45. 11-1-NWR (CDC13): 8
Owbro@0isef 1H, d, J- 6.5 Hz), 8.91-8.88 (1H, RET/US26064§341
Hz), 8.50-8.48 (1H, cl, J= 9.6 Hz), 8.28-8.25 (1H, d, J =
8.5 Hz), 8.14 (IH, s), 8.06-8.03 (1H, dd, J = 2.0, 8.8
Hz), 57.93-7.90 (1H, d, J= 9.8 Hz), 6.72-6.70 (111, d, J
= 8.0 Hz), 4.80 (2H, s). ESI-Ms (adz): Calcd. For

C151- 110CI N5: 295. 06; found: 296.3 (MH). Exanpl e 47:
step B(6-Quinolin- 3-yl—[1 2,4 tnazolo[4 3- b]pyndazzn-3-ylmetlz l{ quinoline
5-(3-Quinolin-6 ylnet ybil, 2, 41tri azol opl, pyri dazi n-6
-y1) -t hi ophene- 2- catb I|c aC|d o\ ester To a

fl ask containing
6-(6-Chloro-[1, 2,4

] pyridazin-3-yl nethyl)-q

aple,d7: step a(625 ng, 2.11

nol ) and Pd(PPh3)4 (120 ng, 0.10 nunol) 15under argon

whlze tittbchodpu st wMem@bﬁtdy‘ﬁqrtbﬁ@ pherapplod7.| HENMB (PNES O): 8

&ségi'é—i 750 é%%) %ﬁﬁ{ ~—¥>3 &1% CﬁG)(i}]FITHeJ —3@'1 i) s 4A%y,
6 or

heat ng naterlm

whd T?}ﬁﬂ}%@eﬁﬁyﬂut—l\?s% G'F‘h?é 5? é%@ﬁ o> A (%cﬂl)ea >t ¢24¢ mand
Orﬂ%(g:d Ay @‘i{’d)H SN, q”ﬁl h@ﬁ@i) 4 Ro km)s)f BS1 oMREvDY Gita.

n.) . ditional nethanol (5 and i sopropanol (5
nior lﬁlﬁﬁé@%'ﬂ\ﬂf’ﬁ"‘%@?? PP fY+Hp-ol | ovved by 2N NaCH to
adjust the pH 8. After stirring for |h, the 20 ppt was
collected to yield title conpound (480 ng, 54%
contami nated with zinc sa3amplefl pierial was used
Ws/ Défttiord- w-t;&vablupuryl.fn e,arytrmhlo[&,mb]bwf(zm)d@thyl&&uﬁélzne
(1H, dd, J = 1.5, 4.0 Hz), 8.42 (1H_ d = 9.9 Hz), 8.30
(1H, m, 8. 07 (1H ; : 3H n), 7. 84
(1H d, J = 8.1 7 (JH Ad, =20, 8.8 Hz), 7.49
(1H, dd, J 4.3, VY 4. , 4.33 (211, q, J
= 7.1 Hz), 1.33 (2H, t., St He). ESI-I\/IS(rriz)

Cal cd. for 25C221417N502S; 415.1 found: 416 h& Wh
é&%leé:owou%q B Rrepared as described in Example 57. -N R (DMSO): &

(945+\/atrh>dl J piopenaz .01 iy, 45-4 Budy izl i1 A: §-44 vativy 1gtds @Hl

068 AR b b s Mol IR st (NI TP

57 353(2@14 inf)07.69 ¢ B, \hRI50YIH gl /2, 41 Bz). azSi-MS[($v/D: It)apyl Ford
i.oph arboxylic acid ethyl ester
PFq§¥%%ﬁ§?f%§cp4?%3 9"§erp a (100 my, 0.24 mmol) in
TI-IF (4 m.) and NbOH (2 m) was added 2N NaCH (0. 25
rrtL, 0.5 mmol) turning the m xture dark but nore
homogeneous. After stirrEXAMBEESH | N HClL was added to
bring the pH -2. The solvents were renoved in vacuo and
t hé- ’é@mcﬁ:@ W idire Skl hd.gHrigzedaldrir bimeridagia-3-pBnetlpd)-apigoline
added HBTU (114 ng, 0.3 rnnol) and HOBt (70 ng, 0.5 10
mmol ) followed by DMF (3 ni). DI T(X6KiuL, 1.5 mmol) was
added to the stlrre ving hormogeneity.
After stirring for 3q niM 1- pi perazine (110 pi a,
nol ) was added antk ion was stirred for |b
Water (1 nL) was added @ndlth¥ vol atile conponents were
renmoved in vacuo. The resid was purified by RP-HPLC
0 r 45 mn). The product-TFA salt was thrice
dé“’dﬁ%gégy? “151: 1 MeOHI2N HO (15 nmL) and concentrated to
y(leHpidronequinolinGtyl hgario abidondtkid estat t
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(41 mg, 36% as a light-yellow solid. 1H NVR (CD30D): 8
9.28 (1H, dd, = 1.3, 8.3 Hz), 9.25 (1K dd, J = 13, 5.6
Hap,208/06&6f{1H, d, J = 9.9 Hz), 8.59 (1H, d, JPCHHUPORG)8241
8.55 (1H, in), 8.37 (2H, nm, 8.16 (1H, dd, J =5.3, 8.3
Hz), 8.12 (111, d, J = 4.0 Hz), 7.60 (IH d, J = 4.0 Hz),
5.10 (2H, s), 4.57 (2H, m, 3.62 (411, m, 3.30 (211, m,
2.99 20 (3H, s). ES1-M5 (mz): Calcd. for C25 Ei 23N7Cs:
469. 2; found: 470.2 (MH—I)

Exanpl e 48

54344- Hydr oxy- benzyl ) - 111\|I a(4, 3- bl pyri dazi n- 6-
y12-t hi ophene- 2- car boxyl i & acie !h | ester 25 OH WO
2007/ 075567PCTI | | S2006/ 04824 | The title conmpound was

prepared as described in Exanple 47. | H NWR
("cbetBloGBBOR)ic add 6.8%, B4.Binmw]) Was add€l teiz) solufio8 4 ¢drhinertjally

Fofull qudoBip bitlegCueidmeliplsitilo ofs Biphitpfind 5 01

zni@gth@mqthagy at rgodpQerfieratire agd stirred for 2 hepis, Whteq Grag miqiedtand J=.

“fihd scH?t on %{E W 9- 1%1 ﬁ)dsatufrzggd Sgtgs% \&J‘%@é@ amd e 1

f
afrgcgw( waw@qu wéwzlwl Jeetate B 274 qUantBHye we@tqﬁ,ﬁwliy@razy-n 6-
c%ukhihfm %@m% -2EiA R |ekter aﬂ'N:MR (400 MZz, CDCLs) §7.99 (d, 1.

di net Eéa‘am no- g g‘fé}/ OH
c‘oﬁﬁ&}h&’ &, fiJpart 3565d§sé¥1|> k?e@ ﬁ“i'r 1E‘}?a7r%?éi 4‘7‘ Jﬂ%{m
(FBROIN), 8.78.8 2, 18lds (sd3my) = 9.9 Hz), 8.52 (111, d, J =
9.9 Hz), 8.12 (111, d, J = 4.0 Hz), 7.90 {1H d, J = 4.0
Hz), 7.36 (211, d, J—86|—|z) 6.80 (2H. d, J = 8.6 Hz),
Wbt 2BY: sgpb 3.54 (2H t, J = 6.6 Hz), 15 3.27 (2H, m),

éﬁfi’iﬁé{m@lmég&fc&fc&%me%gge%'ﬁgrm(H)m z): Calcd. for

Exanpl e 50
15-0- (2, 3- Di hydr o- benzof hyI)41 2,41triazol o[ 4

, 3-b] pyridazi n-6-yl | -thi ophens
20 yI) (4 met hyl - pi per azi n- 1-y1)- rret hanone Exanpl e

51 #13(620@ qanm}ar%y% peAis G idrBFD Yoy ieREledss 51 mop) was feflaydl Bt
453nibiY id @lﬁgpm&mmycm&ﬁ&ab@ﬂg) 2rhé 2xce8ApIRRBNIrbes G tBloride
et hyl este

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) & 7.99 (d,
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).

Exarmple 67: step ¢
(2-Chloro-quinolin-6-yl)-acetic acid hydrazide

H
_N
T
© NT 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

123



10

15

20

25

WD 2007/ 075567PCTI 1JS2111161048241 0 .);/ | N _ 0 S The
title conpound was prepared as descri bed in Exanpl e 47.
1wh MVR7§EDCL3): 8 8A2 (1H, d, J= 9.6 Hz), 7.BAT/PAPe/igs24]
= 4.0 H), 7.62 (1H, d, J = 4.0 Hz), 7.46 (1H, d, J = 9.6
Hz), 7.37 (114, m, 7.25 (1H, m, 6.72 (1H d, J = 8.0
Hz), 4.52 (m 4H), 4.43 (2H, q, .1=7.1 5Hz), 3.17 (2H,
m, 1.44 (311, t, J =7.1 Hz). ESI-M5 (rn/z): Calcd. for
C211 118N403S: 406.1; found: 407.2 (M+H). Exanpl e 50:
gqiop was evaporated to give (2-chloro-quinolin-6-yl)-acetic acid hydrazide. This

<g4§pf<,ad b LR PEREBLAUL B afeotl TP LD heg? A Mk ) ©L 4
E)Mé{z- 1_»1»98_94@4& Asp mgnl, 113), BedBddi ¥, g—y Zﬁ?}gﬁgﬂi_a(nagg) 7i\1|’5‘r¢1m271 H),
Cc r I, as agescriped I n a e .
1@#\1@&%&4@?’” ?’%ﬁ??ﬁiﬂd, J= 9.9 Hz), 7.57 ??H, d, J
= 3.8 Hz), 7.45 (1H, d, J=9.9 Hz), 7.34 (IH, m, 7.29
(EXhmple 63=stép 8 Hz), 7.25 (111 dd, J= 1.8, 8.1 Hz), 6.71

(Gl 7 o d el ey e

2.50 (41-1, t, J 4.9 Hz), 236(/ s). EMM (adz):
Cal cd. for C24H24|\|6025: 460. 2; foynd: 1.2 (M+H).

Exanpl e 51 N

5-13-(2,3-Dittydro be zof ur an- thyl )41, 2, 41tri azol of
4, 3-01pyri dazi n- 6- ‘S}\ /3P ene- 2- carboxylic acid

bi s- (2- nmet haxy-ethyl)-a &\ WO 20071075567PCT/
S2006/ 04824 | The title conmpound was prepared as

d@%ﬁlbhﬂﬁluhdlxn@@mabam%rd r;lylirdzrdél oémﬁiﬁ%ﬁﬁ)a?d@ &1&&6-

Hz), 7 (1 Hz) (1
(g é—ys!rp#a(jw"? ©524 g0 427 oy Werg|heptadtp rethixgn bptpppl <975
7mz§1 fc(r lHJer;ﬂ Ghourd 'Tlﬂe lgacu%n Jwakz&ole(gto}l»orﬁlé‘ﬂnpéiatusk and &lt%reHngéeS
(iR pyriRed pigievecy Phise i R P a1 Solgieely VSEM \o
(xdemy.m@ah adter (@1 %AFFHAT &ivEDINSE (39%) Bf 2-EnIorE6-(6-9drid@in-3-yl-
(NS i 5 BIP 813 dazin-3-ylmethyl)-quinoline. 'H NMR (400 MHz, CDsOD) §
9.38 (m, 1H), 8.88 (d, 1H, J=5.2Hz), 8.85 (m, 1H), 8.42 (d, 1H, J=9.6Hz), 8.3 (d,
1H, J=8.8Hz), 8.06 (s, 1H), 8.03 (m, 1F), 7.92 (m, 3H), 7.50 (d, 1 H, J=8.8Hz), 4.93
(s, 2H). Mass spectrum (LCMS, ESI pcs.): Caled for CyoH;3CINg; 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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543- (2, 3-Di hydro-benzofttran-5-yl nmethyl)-111, 2, 41tri azol o
[4,3-bl pyridarin-6-y1J-thi o phene-2-carboxylic acid
(Rot0@ropsset | n- 4-ybet hyl ) -aniide Cm 0\ /N Th PQT/US00p(®45phEe
title conpound was prepared as described in Exanple 47.
11-1-NWR (CDC13/CD30D): 8 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,
d J=40Hz), 7.34 (1H, m, 7.21 (1H, dd, 1.8, 8.1 Hz),
6.70 (IH, d, J=8.4 Hz), 4.52 (2H, t, J . 15 = 8.6 Hz),
4.51 (2H, s), 4.12 (2H, M, 3.91/(2H M, 3.84 (2H, t, J =
6.0 Hz), 3.70 (2H, m), 3.48 (2H,9¢, J = 6.0 Hz), 3.27

(2H, m, 3.20 (2H, t, J = 8.6 Hz) M5 (adz): Cal cd.
for C251-126N603S: 490. 2; found: 3 (M+H), Exanple 53
20 o

543- (2, 3- Di hydr o- benzof uran-5-yl ne -11,2,411ri azol o[ 4
, 3-Npyri dazi n-6111-thi o phene-2- oxylic acid

)NH The npound was
[11-NVR

(3 nmet hyl - butyl) - a
prepared as descri bgd .
(CDCL3/ CD30D): 5 258.58(H, "d J= 8.8 Hz), 8.28 (1H d, J
= 8.8 Hz), 7.94 (1H, d, N8 Hz), 7.76 (1H, d, J= 2.8
Hz), 7.36 (1H, m, 7.22 (1H, br d, | = 8.1 Hz), 6.70 (1H,
d, J =8.1 Hz), 4.59 (2H, s), 4. 54 (2H, t, J= 8.8 Hz),
AEsEnflopl: stpa 3. 22 (2H, t, J = 8.6 Hz), 1.71 (111,

S t 1.56 V\D 2007/ 075567PCT/ US2006/ 048241
'W‘?“% 3’3”}"’"@6&"{%"‘% J =6.6 H). ESI-MB (mz): Calcd.
for C24Hz5N502S: 4471, found 48 3 (MtH). Exanple 54 5
(1, 1- Di oxo-
126t hi onor phol i n-4-y1)-13 | 3,- ughol i n-6-yl net hyl41, 2 41tr
i azol o[ 4, 3- 1dpyri daz i n-6-yO-tNi ophen-2-yl |- et hanone
Theolh'ubri ef TafipotMibdodsnipicpid S00gs 19emaiohhad formamidnglasg,

4?6 Omm me(at%g% 'P}(.)"Ce}%f AZ ﬁours and then cooled to room temperature.
Water was added and the solution was filtered and washed with water several times to
give 3.6g (70%) of 6-iodo-1H-quinazolin-4-one. 'H NMR (400 MHz, DMSO-d6) &
12.39 (s, 1H), 8.37 (s, 1H), 8.11 (s, LH), .09 (dd, 18, 1=2.0, 8.8Hz), 745 (4, 1H,
J=8.8Hz).

Example 68: step b
6-Iodo-3-(4-methoxy-benzyl)-3H-quindazolin-4-one

O
L

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 colnmn 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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10(2H, m, 8.62 (111, d, J = 9.6 Hz), 8.53 (211, m, 8 34
(214, in), 8.16 (11-1, rid, J = 5 3, 8.3 Hz), 8.09 (
dWQ260907856FHz) , 7.58 (114, d, | = 4.0 Hz), 5. 08C7(/§§21?06/“s‘§241
4.19(4K, m, 3.29 (4H, m. ESI-NB (mz): Calcd. for
C241420N60332: 504.1; found: 505.2 (Mrh). Exanple 55
15(4-1sopropyl - pi perazin-1-y01.5-(3-quitiolin-6-ylnmethyl4d
1,2,41triazol opt, 3-bi pyri dazi

n- 6-y1l)-thi ophen-2-ylPmet hanone cNI-) dl The tide

cREPp aundl, Wes0Ki)ePar el LHy 7degdd, Bed=2.0, EXHaAP[/S344d. 1H.14- NVR

e e

20(111 dd, J = 5.4, 8.4 Hz), 8.11 (1H, d, J = 4.0 Hz),
7E5an1elaﬁ8xaqu=4om) 512(214 s) 4.64 (211, ™,

3
A M s bl ot B et Q- a3y tofichelFty
(#¥etl). Exanple 56 WO 2007/075567PCT1U82006104824
(4- Met hanesul fonyl - pi pgr axi n-1 - yl') 45- (3- qui nol i n-6-yl neth
y1442, 41tri azol o] 4, 3-fr Q
pyri dazi a- 6-y0-t

~.

rapore 0 The title
conpound was preparedoas lestrifed 47. 1H NVR (CD30D) :
69.26 (2H, m), 58.53 (211, “m N8.37 1H°n) 8.32 (2H,

I A)soluBiod 3f §-1ddo-3MM4,-m8thBhy-betidyl) SH-duibaofinH-on¥) (0.66g,057 (n2ho 3,

éﬁ@swglﬁd@%?é%fﬁb%%%g’% cepaahwszds%%@g( mmmﬁ)

Eh(l@l’minZS)T (0.02g, 0.175mmol) and cesium carbonatg (0.86g, 2.63mmol) in T_HF
CrbATS I RE R G AP otk b2 AL R QLR Fad RN 9

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 2-13-(4-
methoxy-benzyl)-4-0x0-3,4-dihydro-quinazolin-6-yl]-malonic acid diethyl ester. 'H
NMR (400 MHz, CDCl3) § 8.21 (m, 1), 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
RACORS

Sodium hydroxide [2N] (0.59mL) was added to a solution of 2-[3-(4-methoxy-
benzyl)-4-oxo0-3,4-dihydro-quinazolin-6-ylJ-malonic acid diethyl ester (0.250g,
0.590mmol) in methanol (S5mL) and stirred at room temperature for several hours. The

crude reaction was then evaporated in vacuo, IN HCI was added and the product was

" extracted with ethyl acetate to give 0.141g of [3-(4-methoxy-benzyl)-4-0x0-3,4-

dihydro-quinazolin-6-yl]-acetic acid methyl ester. This was dissolved in a mixture of
toluene/methanol [8/1] (3mL) and triraethylsilyldiazomethane [2.0M] (0.22mL) was

added at room temperature and stirred: until bubbling has stopped. The reaction was
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Exanpl e 57: step a Oxo-quinalin-6-yl-acetic acid nethyl
ester 0 15 To the solution of nmethyl 6-quinolineacetate
(wo2ogr7sset ri mmol ) in dioxane (30 rril) was aPdEES2006/048241
Sel eni um di oxi de (1.65g. 15 nrnol). The m xture was
heated to reflux for 3 days, cooled to roomtenperature,
filtered through Celite and concentrated. The 20 residue
was purified by chromatography (nmethylene chloride to 5%
ethyl acetate in chloride) to a white solid (0.75g. 58%.
liteN\Ragtdchded 3 : vaBud® a0d -pAriied (vidl bilicq, gel cblufn 2hiridiggraphy in
055%8 55 it o 1 0By oy B o
8di8 kb quihadSlin(-GHli]-aedtic acDM2OQY &06t5 MadPEecidGa ALEMBLESA pos.):

lLe 57 step_b Di 0L Qs A in-6-yl-acetic acid
Eg?]ﬁn‘gforeéf%‘ﬁﬁﬁﬁfougg‘l%’lgg’é%?'g | Sgll)'of
oxa- qui nolin-6-yl-acetic acid Methyl ester (0.72g. 3.3
Dl ) _Jn.nethyl ene chloride (20 nmL) was added
"Bl e Y

am'no)sul fur trifluoride (nth, 41 nmol) at OC.
The(4eMethaxy bawsl)t-axor b€ didtydroogrinezhiped-pli-ac aictagid Ity daarydy,
poured into ice, extl_ract ed w tdh nethyl ene chloride (50 at

x 3). The nethyl enechl oride dol ution 10was washed with
brine, dried oveHzN\IaZW@&m Il tj‘ concentrated. The
residue was purified By c gr apky &< 10% et hyl
acetate in rreth}/l ene chloride) to give a white solid

( B-g'gMgthonyognzyDd-apar’ fdseinyquinazehip$-yl-peetic apid mpdhyl gster
14000508, R 148 molP awbhRirazhe(d47g,®. 143mmdl) QerHé)im;(B %tgibi% -iril.gd

metngi Gl o veFl) v oot vt b gogfeq oo Tpmpmte

Sind fllGeréangesd. Gig (S0BPoty3Ditfrhaths:o-tipnyiphionod: 4 hingdet | ¢

aghd ydrag) def .La iy E%: NMR (400 MHzZ, CD.0D) 5 10.00 G5, 1H),
9.33 (s, 1H), 8.85 (m, 1H), 8.53 (d, 1H, J=2.0, 8.4H7), 8.42 (d, 1H, ]=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 [
3-(4-Methoxy-benzyl)-6-(6-pyridin-3-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-

3H quinazolin-4-one

[3-(4-Methoxy-benzyl)-4-0x0-3,4-dihydro~quinazolin-6-yl]-acetic acid hydrazide
(0.024g, 0.071lmmol) 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 & C18 column eluting with acetonitrile in water
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20 To a solution of difluoro-quinolin-6-acetic acid

nmet hyl acetate (670 ng, 2.83 mmol) in nmethanol (20 nl)
wae 2actesseanhydr ous hydrazine (2 nmL). The mi xREWES2HSAHEH
to reflux for 2h, cooled to roomtenperature,
concentrated and dried in high vacuumto give a |ight
orange solid (680 ng, 100% . 11-1-NVR (DWVMS0): 89.02-9.01
(1H, dd,1 1.7 Hz), 8.56-8.54 (1H, d, J =9.3 Hz), 8,28
(111, s), 8.17-8.15 (1 1-1, d, J 8.8 Hz), 257.91-7.88

(E(glb% dﬂ?A = t8 Qve 20 @1d'g|zk53<73) 66 ¥ (Bheltky-bbnzyd - (b-Pyridin-3-y1

5 S il Blobris e at, etk boar B VMR | 499
| iR ¢,y E 908 dor, BT @8, 1M0=4.8, 1. 6Hz) 8.39 (m, lH), 8. 25 (m, 1H,

2007/ 75567PC01JS2006104824
o B S & i g 0, W, s S TR 7 e, 1
()SBGHE), 7.48 &, A0, 8=9.8HE) H.41deh, 1385, 1.27,(d, 410, H3UMHG. &67 (d, bH,

9: H, 15-8. 10 68-7. 67

das 5555 Gyl B L0078, i et
QLCMS; EBI Dodd Galed. faBef HLON, Of; Hourid; 436:1.3177.2H»)+H)EST- MS

(mz): Calcd. For Cl9H 1F2N5S: 397.07; found:
380. 3(Mt11l). Exanple 58 10

34130ao0r o- (4- met hoxy- pheEXAMRBYK (91 | - 6- t hi ophen-2-y111, 2,
41triazoin(4,3-1)Jpyrid azine The title conpound was
prepared as described in Exanple 57. 'H NWR (CDC13): 8

1 96(642pr @lint 3-y{-Th2, 4lriaplef4G-Wpyridazins yImeny - SHAguinzoir-49ng
Hz), 7.69-7.86(111, 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-M (adz): | g¢l. For

Cl71-1, 2F2N4A0S: 358.07; found: 359./2 H). 20Exanpl e 59
6- [D'fluoro (6- pyr|d| -3-y1-11,2 iNazol o[ 4, 3- Npyri daz
n-3-yl)-rnethyll-qu no||ne N- The title
compound was prepar® bsef bed in Exanple 57.

'H 1?1 MR (DVB0): 8 259. 1% (14 MNs), 8.97 (1H d, J = 4.3
Hz), 8.77 (1H, m), 8.32-8.39 {4H m), 8.23 (I H, d, J
3-(4-Methoxy-benzyl)-6-(6-pyridin-3-yl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-

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 (m, 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.): Caled for Ci¢H3N;0; found: 356.3, 357.3 (M+H).

EXAMPLE 70

6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl]-
quinazoline
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WD 20071075567PCT/ US2006/ 048241 = 8.9 Hz), 8.08 (1H, dd,
8.9, 2.0 117), 7.85 (111, .1= 9.8 Hz), 7.58 (111, nm).

E®D MB/Gm6z) : Cal cd. For C23H 1E2N6:  374. 11 fBRIFES2005788281
(MrH) . Exanpl e 60

564D fl uoro- (6-pyridin-4-y1-111, 2, 41tri azol 014, 3- 14pyri da

zin-3-yl)-nmethyl.1-quinuline The title conpound was
prepared as described in Exanple 57. "11-NWVR (DVBO): 9.27
(IN, d, J =3.7 Hz), 9.03 (2H, d"I = 5 7 Hz), 8.00 (114,

d J =58 Hz), 8.84 (1H 10 d, J
s), 8.46 (1H, d, J 5 9.2 Hz), 8.38
J =9.1Hz), 7.96 (1 dd, 8.2
Cal cd. For C20El1 i RZNg: 374. ¥1;
Exanpl e 61 15 7Ny

6- W fluora46-(1-nethyl-1 p%Fﬁzol-t-yl)-11,2,41triazolop
, 3-1Vpyridazin-3-yll-met hyl)-gaMoline 20 Exanple 61:
step a 6-iorloquinoline Sodiumiodide (4.32 g, 28.8
nExohple 7€0ppey (1) iodide (137 ng, 0.72 mol) and

e R AT 1 50, 1404 rrmol) in

di oxane (15 nmL) were charged in a 25 nL m crowave tube.
The tube was flushed wgh Hitpogen and sealed with a
Tefl on septum WO 2007f\7’ ‘“PCT/U52006104824 and

Ni t rogen was bubbl ed ™N-Phg s, for 10 m nutes,
allow ng the gas to escapgyth .h gl needle. After the
renoval of the needle, the reaCcti oN m xture was stirred
at 110 C for 15 hour& Then, the green suspension was

all onwed to reach roomtenperature, poured into ice-water
afigoluyien ot Q&Oxﬂuﬂ%z%nf@rﬁpgg%ét%wl% TREON Frathitiethg! ¢sigfer
W@3g03.5 BRtSN, coppdrasditdMISEI); 0. 697Inhﬁ61§e d)lﬁl‘l&dle@BE@m%Qt ed

Th d
BT b P e B AL 2050
y70ECdn 2 séabedgulfedfb? P4 aburb-THedomtibm ol mgrcxj asolad {ol :gh:tn ty:ﬁiadr@mxe
1 1
85a&1fzc&f:clﬁnm8mu51 c(h oj1 )vy_;rf)a d:glz @% Ice_l_ﬁhde dprbﬁuct wgs g’ttﬁf eﬁ fg)r%)z
(&t acetate. 'I]le:pnid\mx w8s purtfiied, via/siBd gel &blumin cﬂroma&]@aﬁﬂy)m

ghf??ne( Ly ok ac ngﬁ lJl)éO l]‘Vé 0. 3§%?8d5}%?) qf 2%@%&(1 BYnth&Be Reia

uor O-
diethyl ester. HNMR (400 MHz CDCl) § 937 (bs, 2H), 7.96 (m, 3H), 4.78 (s, 1H),

4.18 (m, 4H), 1.19 (m, 6H).

Hz) 8.76 (111,
(31}4 , 8.28-(1H, d,
. ESl M5 (i z):

nd: 375.3 (MAH).

Example 70: step b

Quinazolin-6-yl-acetic acid

Y A

N

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 HC] was added dropwise until the compound went into the organic layer.
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NWO 15 To a suspension of 6-1odoquinoline (10.2 g, 40
mmol ) and Copper (0) (nanopowder, 5.59 g, 88 mmol) in dry
DweQo(@75i6nL) was added 8.93g (44 mmol) of et RGI/US2006/048241
br onodi f | uor oacetate. The reaction m xture was stirred
under nitrogen at 55 C for 15 hours. The reaction was

all owed to reach roomtenperature and the m xture was
poured over a solution of ammoni um chl oride_ Ethyl
acetate was added and the 20 resulting mxture filtered
OlterorGetid tager widsevapogaed © divy@123pa85%0 bf @dbhedlinGryladetic acid.

(M n (g;ﬁ,e t
m X @%ﬁ%@&ég\ﬂé rrg\gnsa bg?gp'l)e@ {)@ég(}gﬁ |1¥§C}Jm Tﬁﬁ %%51%012
1D0% and C11.2C12/ MeOH : 95/5 to yield 107g of
Di fl uoroqui nolin-6-yi-acetic acid ethyl ester as |ight
yellow oil (50%. 11-1-NWR (CDC13): 5 9.1 (1H,
¥ xamgpl@70:(stdgc m), 8.20 (2H, m, 8.15 (1H m, 7.91

v 33 (2H, q, J =7 .1 Hz), 1.31
2@&#&&% 6 ;b-@%né chz?'hmmzzée le 61: step c
d4| uor o- qui nol i n-6-yl -acetic acid hydrazide N NH2 o0l-1
WO 20071075567Mr/ 1152006H048241 To a sol ution of

di f1 uoro-qui nol i n-6- y,J,NaUe i i \,(.hyl ester (5.5 g,
21.9 mmol ) in met hanol” (83ru s_pdded hydrate
hydrazine (5.3 nL, 109.5 ntnol Né m xture was heated

tR sé]%u&: I) cL ér]aQolm Byi tyal%&%gla&q (6 @ %’1‘35 ?L%Ul{ﬁ chlonde

concentrat en up In Ch[ or onet’hane

oRogfamtand anpelianok(2mity piselhesiask 01§ r iopree Raelreapiéon was cooled

H6Q06HR 't@rﬁ@:}zﬁ&’re lafld %%%Héltté&egéréﬂq“ﬁesl wighdicRbRME5kd givé 4. 4
. ste

anmpl e
Sq"é‘I‘ﬂZB/?"EGG" eqeﬂﬁéﬁlﬁyvetme&yf APy wap-djgsolyed inpmsalpiion of pegghanol
fdgag_li aH@ By 1@%@@@@@%@ afd §irfHd G FadnPR)pAadt AR sEIrd hoGR,
?Fgli’“ xrag &V%PO’S&@) i YpcugrR iy apinagolin Grivbacali Aot A dmzids) -
é‘&myfnambmﬂzgmgso%)amlos n%) g &M(g&a:tﬁgb ;(cﬁcé rhﬂl)), 786¢m,
[ QX 6 Ni frogen was bu ed through the
r@c?&gﬁ&%g*{%@%@ ts foll owed by the addition of
Di chl or obi s(tri phenyl phosphi ne) pal | adium (0) (6.75 g, 9.6
| Ie}'};es reaactl on was 15 heated to 80 C overni ght
fo ‘ch’ aqueous wor k up using MOEt and a sol ution of
K. Méﬂnyél Hipyrazob#-ybrl 1,3\ddiriagelol- 4bIpytidazon-Gendinethyldy er
Wasngblisd (MySO4) and concentrated in vacua. A first
fract| on of conpound (10.2g) was obtained by
crystallization in the solvent (di gFohonethane). The
filtrate was purified by col umm ography (CHz2d 2
100% and 042C12/ MeOHN—, 95/ 5) . wo fractions were 20
gat hered and washed™wi sQpropyl ether to give the
title conpound as a yell )g d (12.7 g, 68 9.
Exanple 61. step e

6- (D fl.uoro-1-6- razol - 1 41tri.azol o

Giguagtin s apsae Al Bkt Y 6 057 ot amd 2 g of

3meh{IoTHD-pPratdi-413Y-pyfidakbke[(9 1031 @) 0.458/ tinoD)wdre AZdie®to(155™Pind)
0- qui no acetic acid

(,4.57 r

piPaEa ALy BF Bie houty Srrgstasts Fagtodd o docm eriiihier o

(ev@porated invereud emt poifted viB0lica gev eslaing lthromblesraphyteliniag weg
5% methanol in dichloromethane to give 0.0031g (7%) of 6-[6-(1-methyl-1H-
pyrazol-4-yl)-[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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WD 20071075567PCT/ US2006/ 048241 cool ed to room
tenperature, followed by aqueous work up using AcCEt and
awsahartorssgr of K2CO8. The organic | ayer was drR@EdUMEQdsyt
and concentrated in vacua. The residue was purified by
flash col um chromat ography (first chromatography :
CH2Cl12 100% and CH2C12/ MeOH : 88/12 foll owed by anot her
colum with 5 toluene/iPrO4/ NLICH : 85/15/2) to give
the title compound (5.5g, 62%. Mp = 199. 7C Exanpl e 61:
SyOtereS, 755 5n, 188, Ny oo ch) RaRicte),ssd (s 1070 259 (72285 3190up0! )

of
e aMarvErarEe (FeSniPLees e Gyirhs Codliy fqupdo34.3 ey of
4,3- b]pyridazin-3-yll-methyl)-quinoline in MeOH (5 niL)
is added dropwi se 2 nL gngsopropanol (5 to 6N).
The precipitate is filt i ed under vacuumto
yield 1.01g of the hydrochloride salt (C191113F2N7, 1.30
Ea, 66&0-MiaByl-1H-pyiozodRyl|-DNE@)irinzddo[9,3206pyirkdazik-3-Jmeihy3]-
Hz), 9.16 (111, d, J= 8. QpdilzgxaliBe 70 (1H, s), 15 8.58-8.48
(2 H m, 827 (1 H d, J =9.1Hz), 809 (1 H s), 7.97
(1 H dd, J =8.3 Hz, 4.8 Hz), 7.8 H d, J = 10 Hz)
3.93 (3 1-1, s). Ana| {30 HC1, 0-60 H20)
Calcd C. 52.41; H, 3N ound C, 52.19; 1-1,
3.72; N, 22.53 AltH EL, the title conpound can be
prepared as described i n|_ExanpNe 57. 20 IH-NI\/R (DVS0): b
9.30 (1H, d, J = 4.1 H) ¢ I8 (1H d, J =8.4Hz), 8.80
1H, s) 851(3H m, 8.33 (1H, d, | 8.6 Hz), 8.09
(If: ’"Igﬁ ‘g4 (1H, ra), 7.86 (1H, d, J =9.7 H), 3.93
(BHdosuindxalind/S (M z): Cal cd. For C19F113F2N2: 377. 36;
found: 378.4 (MtH). 25 Exanpl e 62

3-(2, 3- D hydr o- benzof ara hyO- 6- ( 1- net hyl - | H- pyr az
ol -4-y1)- 1124ftr|azol 3b| yridatine 120 WO
201171075567PCT/ US2006/ 048 e title conpound was

prepared as described in Exa Ie 47. /11-NVR (DMSO): 8.78
(4 1‘11'1“@') of #-igt-epzane- I2-dipmineg(0gt6piz}.96rBmEY. qthadedis) [40% ige

(@Jﬁle% |-f Qeefic |a|él)d (1%&&&%01 @oml) wes Ratddho 1@0°8:7fo£ 1H
5.11 (2H, 's), 4.53 (2

Ssegerp.lzl)our%angzhe(nscl)?led é() roogm tgr@lp%rgi}qre tWatgr wasgadgcq_&l)d thEg[udWS
([FrBAL?c} walalt@ed A dihyd bEENS Ohe ProtiBdt s pui®ied dia sH3-g31
colu‘#m 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 (d,

1H, 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
N
T
N
A solution of 6-iodo-quinoxaline (0.323g, 1.26mmol), malonic acid diethyl ester
(0.404g, 2.52mmol), 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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Exanpl e 63

6-1641- Met hyl -1 H pyrazol - 4-310- 11, 2, 41tri azolo[ 4, 3-1tyrid
anioreo@rorfeet hyl k 10gui nol i ne 1-oxide ' N The tPgT/HES2006/048241
conmpound was prepared as described in Exanple 47. 1H NWR
(CDbC13): 6 8.71 (1H, d, J = 8.8 Hz), 8.48 (1H, d,./ =6.0
Hz), 8.06 (1H, d, J = 9.5 Hz), 7.98 (111, s), 7.90 (311,
m, 7.66 (1H, d, J = 8.5 Hz), 7.30 (2H m, 4.78 (211,
s), 4.01 (3H, s). 15 EMMs (mz): Calcd. For Cl191115N7O0.

3 hted Fas A dnd ﬁé%m’%ﬁ pﬁgdhbl) was@k&ﬁﬂé@frﬁﬂa ethyl acetate. The product

6- 1 11 0 | |
oy uptieddie it Solam PRI R Ry AR s drsgre L) €
ggge mqlm?fld;xmm Byamll@uciﬂcid dxé.thym?r(_méﬁ)xahﬁggﬁzﬁﬁalb%& Ja;ids) ,
(i ger o Db, B e agiiocn 0 el of iy byadeill
9 ((722911)].,) iB ni2thaq@1(2mLivkad sticked fc@r]slelyerdk:houﬂs at r@ord fenzhethtibiz) The
7.71. Hz
Cighignhs, feay dqrisif Gdpmo B Rek &5k oy RN (R R
Eﬁzarqgteé vfim ethyD a2 a7 L@ Fi%E 0. PPET (/0% 01 §0d o0l @ ¥l-acetic acid. 'H
I |
! n%‘F. DY s#%é)t]s ?% 4 | 137810 ald ?mlci% éjgé%)gsﬁs y4,me

e CO u
déHe$ BH@W&H (mx 4y [767944d., usm% 8998 QH)(lH, d, J=
2.2 Hz), 9.13 (1H, d, J—23Hz) 886(HI,d,J:4.1
Hz 8.56 (1H, 5d, J:96Hz) 8.35 (1H, d, J = 8.6 Hz),
gExgmplsll:§gpcg 04 (211, n), 7.91 (2H, m), 7.74 (1H, t,

Jﬁu&okam)ffylZcéﬂ:a(cﬂ-ﬂydr&bdeJ = 4 2 Hz), 4.89 (2H s).
ESI-M5 (nmz): Calcd. For |53241 116N6: 388. 14; found:

389.30 (M+H). Exanple 66 .

1064Di f | uor o- ( 6- qui nolHeM- B%Igrl azol o[ 4, 3-b] pyri da
zi n-3-y1)-nmet hyl | - qui nal i n® §Ftle conpound was
prepared as described in Exanple 57. 1HNWVR (DVSO): 5

9.52 (1H, d, J = 2.2 Hz), 9.01 (1H d, J = 4.2 Hz), 8.64
( THmethylsilyRiaZzothettane [280M @ feXbhes (0.G8mL)Bv 4 ddddd dBpwiic (44,

g%?lutmﬂ-)% qggnoz(%li 46-yﬁfce%1? (d%lé](? (ﬁ@gl 071I§§mm(? gé’ ’tctll?_éfnf?m?:ﬂlazt?g [8/1]

4 (A5rhk) andEShred/Boiflihe hubblag stdppeddoThe 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 hydr;xzine (0.10mL) 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=8.8Hz), 8.39 (m, 1H), 8.19 (dd, 1H, J=2.0, 8.8Hz),
4.68 (bs, 2H), 4.07 (s, 2ZH).

Example 71: step d

6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-yimethyl)-
quinoxaline
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C241114F2N6: 424.12: found: 425.30 (MtH). EXAMPLE 67
202- Chl oro-6-(6-pyridin-3-y141, 2"41tri azol o[ 4, 3-1] pyri daz
i woRoydaresshyl ) - qui nol i ne CI Exanpl e 67: step BCT/US2006/048241
25(1- Hydr oxy-qui nol i n-6-yl)-acetic acid nmethyl ester WO
201171075567PCT/ US2006/ 048241 m Per chl or obenzoi c aci d
(6.85g, 39.8mvl) was added to a solution of commercially
avai |l abl e qui nolin-6-yl-acetic acid nethyl ester (5.00g,
24.8rnnmol) in 1,2- 5 dinethoxyethane at room tenperature
and stirred for 2 hours. Water was ed and, the
solution was basified to pH 9-10 saturated pot assi um
carbonate and the prb
acetate to give qualgitatine
(1- hydr oxyqui nol i n-6-y1) ag%%lm acid nmethyl ester. 111
NVR (400 MHz, CDCl13) 57. N 1H, 1=8.4Hz), 7.93 (d,
111, J=8. 4112) 7 65 tin, 111), 7.60 (m 111), 7.32 (d,
1@u1ngx®naﬁ-&l)acet1coap1c1@yd(r@zldem)019 g?%% mupf)jand %ck@m(t’s( 1-3H) .
E%Sélﬂ?l' i %?raz&t@?l) By&?az%' @loe gU(b 064 infioBWrd n@f&d 1001239 th
roxy-qui nolin-6-yl)-acetic
mtfa\oh@ ) fos fqus rhO!el’i ﬁgﬂ reap tmmwo%@ PR (RIRBYIAREs 25
ndvapdBed idva0e mhﬁsu T VXA G R bSl8mb 3RioRatogrdph® eBXmE With
0

hosphorous oxychl ori de was e(%gorated sat ur at ed sodlum

b? ZoHsagtia dighlorametbaned @i e k0GP a &> % Rt et (st Hact ed
SN RAoBH- Y - T4 W a Blo pf, Sl yrafaeinad- glmeTH gl - i fskathe. WHISNMR (400

e GBSO el 28 e ) G0, VIP & b Ra] a1 ops,

chO® (- 23] MBS (du; 6Hy11=)&£aaeng o84 @, mEIh:)@lGPm,tAETQ (s121), BIYR

wss sppghh (LGS, EST ok ale? i ol alis unllgg5 8305,

(@+HH, .1=8.8Hz), 3.73 (s, 2H), 3.64 (s, SFD WO
20071075567PCT/ US2006/ 048241 reacti on was evaporated to
gi ve (2-ehloro-quinolin-6-yl)-acetic acid hydrazide. This
conpound was not purifi edExambpled2 used directly in the
next step. ~11NWVR (400 MHz, DNBC>d6) 6 9 39 (m I H,

8.43 (d, 1H, J=9.2Hz), 7. 91 ﬂk (m 1 7.58

( n§-(6t nzojfb ]g@o;(hgg-z _g-m)l 2,43&51101()@‘.3& Ioulazm-.?-ylmethy )- qumolme

S/
=N
\ N x
§ ‘\l P
N~ N

The title compound was prepared as described in Example 47. "H-NMR (CDCls):

3 9.20-9.13 (1H, dd), 8.69-8.67 (1H, d, J = 8.6 Hz), 8.50-8.48 (1H, d, ] = 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, J = 5.0 Hz), 7.69-7.67 (1H, d, ] = 9.6 Hz), 7.51-7.42 (2H, m), 4.90 (2H,
s). ESI-MS (mv/z): Calcd. For Co3H | 5N5S: 393.47; found: 394.3.

Example 73
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Exanple 67: step d
2-Chloro-6-(6-pyridin-3-yl1-[1,2,4]triazol o[ 4, 3-b] pyri dazi
(2- Chl oro-qui nolin-6-yl)-acetic acid hydrazide (0.030 g,
0.127 mml ) and 3-chl oro-6- pyridin-3-yl-pyridazine
(0.024g. 0.127 nrnol) were heated to reflux in butano
(0.5 nm.) for several hours. The reaction was cooled to
roomtenperature and filtered. The filtrate was purified
V|a reverse phase HPLC on a C18 colum eluting wth

%% g 2}2& J;yrsl zlg? (ggdé@rfgmgglotﬁ Ij%ﬁ)’zdazm %—y\fmezgxyg ugnélm-

El 2,41triazol o[ 4, 3-b] pyri dazi n-3-yl met hyl ) - qU|noI|ne.NNR
(400 MHz, CD30D) 6 9.§ (in, 1H, 8.88 (d, 111, J=5.2Hz),
8.85 (m 1H), 8.42 (& AH J=9.6Hz), 8.31 (d, 1H
J=8.8Hz), 8.06 (s, 1 8.03 (in, 111), 7.92 (m 3H),
7.50 (d, I'll, J=8.8Hz) <4493 (s, 2H). Mass spectrum

(LCVS, ESI pos.): Calc{ far 01-.11 N6; found: 373.3,
375.3 20 (M -H). EXAMPLCEGSE
3- (4- Met hoxy- benzyl) - 646- By¥|d| NGES 0, 2, 41tri azol of 4, 3-

bl pyri dazi n-3-yl net hyl)- 25311 qui nggol i n-4-one WO
2007/ 075567PCTal S2006/ 04824 NN'.N "N Exanple 68: step
a 6-1 odo-311-qui nazolin-4-one tt 5 A solution of

PR oo RS e s dstir via PoBrandla T TR e peny

hDaLe3-8ahod 1 Hhéd), 8.6018:50 (11, d,dc. ﬂﬂm@rfﬁ 8¢ (Mater =g Hayded

2006 [13F s AN (éﬁvxg ,' teégGe &S@@P G738 8t 3R .05 (1m,

6m) gd- 142 A, maz472 (2H,-spnBSI-MSRm(2)0 CaMdz ForBMeED 6 D: $43.34;
found: 345.2.

_E;;tamp_le 74

6-[6-(5-Methyl-4,5-dihydro-thiophen-2-yl)-[1,2, 4Jtriazolo{4,3-b]pyridazin-3-
yimethylj-quinoline

\

The title compound was prepared as described in Example 47. 'H-NMR (CDCl):
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 (mm/z): Calcd. For CoH;7NsS:
359.12; found: 358.2.

@camgle 75
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1012.39 (s, 1H), 8.37 (s, 1H), 8.11 (s,8.09 (dd, 1H
J=2.0, 8.8Hz), 7.45 (d, 1K J=8.8Hz).
6woadorokiseui nazol i n-4-one (0.50g, 1.84mvl) REEURASSE2H
a solution of sodium hydride (0.110g, 2.76mmol) in THE
(10nm.) and stirred at roomtenperature for one hour.

1- Chl or onet hy1l- 4- et hoxy- benzene (0.345g, 2.21mmol) was
added and the reaction was stirred for several hours.
Wat er was added and the crude product was 20 extracted
fromethyl acetate and evaporated in vacua. The product
was, purified via silica gel. columm chr t ggraphy in
heﬁa(%ér?-é'tlﬁg’/r" “fyleep-lis: ﬁr%ﬂoﬁi’wpe}"g%’ (’gé%y’i’ﬁ"”'y’]'
6-i 0do- 3- (4- met hoxy- benz\pkppadklt-gni nazol i n-4 one. "11 NWR
(400 MHz, CDCW5 8.57 (d, 1H, J=2.0Hz), 8.01 (s, 1H)
7.90 (dd, 1H, J=2.0, 8.8Hz), 7.33 (d, 1H, J=8.8Hz), 7.22
(d, 2H, J=.8.0H1), &R0 (d, 211, J=8.8Hz), 5.03 (s, 2H
3.70 (s, 311). Exanple/68: step c 5

243- (4- 11, 1et hoxy- benzW ) - 4- oxo- 3, 4- di hydr o- qui nazol i n- 6-
/hy ester 0 0 0 O A solution of

y1) - 3H qui nazol i n-4-one (0. 69g,
1. 75mvol ), malonic aciq diethyl ester (0.56g, 3.49mol),
copper iodide (0.016g, @QOnnDI) 10 bi phenyl - 2- ol
(0.029g, 0.175mml) an{ ceési begate (0. 86g,
2.63mol) in TI-1F (10 d o 70Cin a seal ed
tube for 24 hours. The soNutlon en cooled to room
tenperature sat ur at ed todlun1b|carbonate was added and

ﬁfe%@ﬁlp%xﬂﬂy&t prg%f‘edeﬁgtd% ac‘%fb@(ﬁ «{W ! 'I—f‘ﬁﬁ@t@DCﬂ- Ve

pro&uct was purif via silica g unm’ chr onaf ogr aphy
i 8. %ﬁ&ﬁélHed HA 6.3¢kd. & & -§.19 (. do) ng\PeHO, 8.20-% 69041, dfJ =

%i]ﬁz(g'l) 175)3(%1 67 (I, ), 7.36-7.33 (1, 4.3.= 9.6

enz hydro- qui nazol'i n- ﬁ(ﬁ& oni ¢
a(@HdS)d‘i‘ 821h20 @Yt &, 3. 415&3 42 (VR %)40@51\%%5 (2Bpm)- 3?351\@ ez): m

](],awd.Fgr@aZH(ﬁ%O:L@S 17.t8ha( §8k.311H  J=2.0, 8.4Hz), 7.62 (d,
1H, 1=8.4Hz), d, 2H ~J=8.8Hz), 6.78 (d, 2H,

J=8.8Hz), 5.05 (s, ZFD 4.69 (s, 1H), 4.15 (m 4H), 3.70
(s, 3H), 1.19 (m 6H). 20k he 68. step d

13(4- Met hoxy- benzy1l) - 4- oxo- 3, 4-di hydr o- qui na. zol i n- 6- yl ka
cetic acid nethyl ester 0 0 O O Sodi um hydroxi de [ 2N]

(0. BYOL) EVRAGABIYY- 112, HOSRDIN S, DB [priddzit - Kidee B INflikNoline

rN\
HN
= /—<: >\——_N
/NsN \
\ _
N 1§NN

The title compound was prepared as described in Example 47. 'H-NMR (CDCls):
09.05-9.02 (1H, d, J = 6.3 Hz), 8.60-8.57 (1H. d, ] = 7.5 Hz), 8.27-8.06 (4H, m),
7.75-7.73 (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 C gH,3N7: 327.12; found: 328.32.

yl Pmal onic acid dieth
6- i odo- 3- (4- net hoxy-

Example 77
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benzyl) - 4- oxo- 3, 4- di hydr o- qui nazol i n-6-y11-nmal onic acid
di ethyl ester (0.250g, 25 0.590nmmal) in nethanol (5nl)
awo wdiiorssed at room tenperature for several hRRES200pHd8241
crude reaction was then evaporated in vactto, IN HC was
added and the product was extracted with ethyl acetate to
give 0.141g of [3-(4-nethoxy-benzyl)-4-o0xo-3, 4-

di hydr o- qui nazol i n-6-yl]-acetic acid methyl ester. This
was di ssolved in a m xture of toluene/nethanol [8/1]

( 3rrig.f6aBACALE fol 4)SIdimplird-trybyhieA2OTR L N1B B Rril 2t 61 YB-HiPy r2inmL3-

was 30 added at roon1tenpera ure and stirred until

bubbl i ng has stop Yretplseirgeas W0
20(17/075567PCT/U82006104824 t hen evaporated in vacua and
purified via S|I|cacgel col utm chr omat ogr aphy i n hexane:
ethyl acetate (1:1) 't ive 0.119g (60% of

{3-(4-net hoxy- benzyl) s4-0xo0- 3, 4-

di hydr o- qui nazol i n-6-yl acetlc acid nmethyl ester. Mass
spectrum (LCVB, ESI pos/ )N Calcd for Cl 9H15N204; f ound:
339.1, 340.1 (MtH). 5 :

[ 3- (4- Met hoxy- benzyl)-4-c
-acetk acid hydrazide 0 H2N Ora
(3- (4- Met hoxy- benzyl) - 4- oxo- 3, 4- di hydr o- qui nazol i n-6-yl | -
dtiet title cauipdunbw fpyrepatdoas dm:r(bed UBBgmte 32 8HDIMR 4GBICL:):

h 4 c
PSP Yl DRI O Ry SO E8R L 0Ed Ty
COBI-BBI( LI 6 % @ Highs 7804i. & GARE df 1 + 4rke), T.04-G1 NELID. D 36¢H-0

(

AR sk PR Y2 Caled Bl NS AT RO Y 737 pac
eric acid hydrazide 1HNVR (400 MHz, CD30D) 5 10.09 (s,
1H), 9.33 (s, 1H), 8.85 (§a gg8.53 (d, 1H, J=2.0,
8.411z), 842 (d, 1H J 8.7 14 (d, 152H, J=8.4Hz),
7.70 (d, 211, 3=8. 5.93 5.04 (bs, 2H), 4.52
(@-[6— -Bergog]_azegs-ygf[g 2 4]triagelg j(‘ﬁ é]p@lgdazgf éprhpethyl]-qumohne

3- (4- Met hoxy- benzyl)-6-(6-pyridia-3-yl-(1,2,4Jtriazol o[ 4,
3-14pyridazin-3-ylnmethyl)- 20 3H quinazolin-4-one

[ 3- (4- Met hoxy- benzyl)=4- oxo- 3, 4- di hydr o- qui nazol i n-6-yl]-
acetic acid hydrazi

osqui nazol i n-6-yl |

=
\
Ve
A/

The title compound was prepared as described in Example 47. 'H-NMR (CDCls):
69.02 (1H, s), 8.61-8.60 (1H, d, J = 3.7 Hz), 8.22-8.19 (1H, d, ] = 8.0 Hz), 8.13-8.11
(1H, d, J=9.6 Hz), 7.78 (1H, s), 7.70-7.68 (1H, d, ] = 8.5 Hz), 7.55-7.57(1H, d, ] =
9.6 Hz), 7.47-7.44 (1H, q, J = 4.5 Hz), 7.40-7.37 (1H, d, J = 10.4 Hz), 4.67 (2H, s).
ESI-MS (m/z): Calcd. 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
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(0.024g, 0.071mml) and

3-chl oro-6-pyridin-3-yl-pyridazine (0.012 g, 0.063 nrnol)
weeotreased to 130C i n butanol (0.5nD for sevB¢HVSHEIHE
The conpound was 25 purified via reverse phase HPLC on a
C18 colum eluting with acetonitrile in water WO
20071075567PCT/ LI S2006/04824 | (0.1% TEA) to give
0.016g (53% of 3-(4-nethoxy-benzyl)-6-(6-pyridin-3-yl
[1,2,4]triazolo] 4, 3 b] pyri dazi n- 3-ylnei hyl)-311

qui nazol i n- 4- one. NVR (400 MHz, CDC13) 6 9.08 (m 1H),
8.71 (dd, 1H, J=4.8 I"T\6Hz), 8.39 (m 1H), 8.25 (m 111,
8.13 (d, 1H, J=9.6 9 (s, 1H), 7.77 (dd, 1H, 1=8.4,
2.0Hz), 7.58 (d, 1H, 8.411z), 7.48 (d, 1H, J=9.6Hz),
7.41 (m 1H), 7.21 (d J=8. 4%&) 6.77 (d, 211,
J=8.8Hz), 5.05 (s, 211) 5‘95 211), 4.71 (s, 2H)

3.70 (s, 3H). Mass spect INpos. ): Caled for
C27H21N702; found: 476.1, &#W 2 N> EXAMPLE 69 10
646-Pyridin-3-yl-11, 2, 41tnnzo|o(4 3- 151pyridetzin 3- ylnet

hyl ) - 3H qui nazol i n- 4 one | N 3-(4- Mt hox 1) g@i
’é‘mttﬁ cRIpoyndwaspranared %%z’GF“é‘bFQ"BE’Eﬂ"W? # aﬁ NI\%R YRty |y
1561§(H¥ls518ﬁd 79(%14{ ane= 69. 19408 4818 49.(Pd 1a, y10 Hz) ViB50-8.27

treated with trifluomacetic acid &1 niL) and ani sole SO.

ni3L dnl- RedHRd- 847 §6 G Hooh I £8-hBak 4:.691hE: Yofpurd (Whg-

P iHzh, &h3vT .20 (18Y QI $& saHe4 TRIT,QN, 26d b8, SO BIMMS i) N
Wit h %peaonltrlle in water (0.1% TEA) to give 0.0026 ¢
(S¥94: Kot CeHrdYpyth s ﬁo%“dygi% 2,41tri azol o[ 4, 3-

b] pyri dazi n- 3-yl net hyl ) - 3H—qU|nazoI|n 4- one. NMR (400 MHz,
DVSO-d6) 209.32 (in, 111) 79.Lin, 111), 8.53 (in,
211), 8.20 (m 1H), 8. 10%%‘1‘*-5@,& 8.03 (d, 1H, J=10.0Hz),
7.89 (d, 1H, J=8.4Hz), 7.66 (in, 211), 4.80 (s, 211).
Vas s 69 otk Tndel2-MNE, 2,BBiagméa]4,3: blfpddudint Dy n RV L § 36 e
found: 356.3, 357.3 (MtH). EXAMPLE 70 25

646- (1- Met hyl1l- 1H pyrazol - 4-y1)-11, 2, 41tri agol o[ 4, 3- b] pyri
dazi n- 3-yl t net hyl| gqui nazol i ne

The title compound was prepared as described in Example 1. "H-NMR (DMSO-de): &
11.94 (1H, s), 9.21 (1H, m), 9.04 (LH, d, /= 8.9 Hz), 8.43 (1H, 5), 840 (1H,d, /=98
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, 5.0Hz),7.67 (1H,d,J="7.8Hz), 759 (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, 5). ESI-MS (m/z):
Calcd. For Cp3H gNeg: 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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WO 2007/ 075567PCTal 52006/ 048241 Exanple 70: step a
2-Quinazolirt-6-34-malortic acid diethyl ester 50 A
soVAtEM7B67 6-i odo- qui nazol i ne (0.500g, 1.95MMRIUTYYS2006/048241
mal oni ¢ acid diethyl ester (0.93g, 5.81mmol), copper

i odide (0.019g, 0.097muol ), biphenyl-2-ol (0.033g, 10
0.195mmol ) and cesium carbonate (0.953g, 2.93mmol) in THF
(5m) was heated to 70C in a seal ed tube for 24 hours.
The sol ution was then cooled to roomtenperature,

sat urated ammoni yrfehl ori de was added and the crude
product was extr from et hyl The product was
purified via silitsa @ col um aphy in hexane:
ethyl acetate (1:1) o gl V¥ , ‘

2- qui nazol i n-6-yl - mal oni ¢ ] yFester. 1H NWR
(400 MHz, CDC13) 5 9.37 ~ 2N 1), 7.96 (m 311), 4.78
(s, 1H), 4.18 (m 4H), 1.19 (m 611). Exanple 70: step b
Qui nazol in-6-yl -acetic acid 20 HO  Sodi um hydroxi de (2M
(Thetitielcompasndeaigstejiabedns siobatibedin Bfample 1. 'H-NMR (DMSO-d): &

- quj nazal i nz 6-VyI I G.acid di et hyl. _ester. (0
&SRB $75 et irine S fir P B S o S B . 800
t(@Hpaybt 019614 0T.86 G ma)| 7.60 (I .m)TR88 K Haaf 7 817. MHS), 4.88 (2H, s).

i ed, Y . a J IN HC1 was
nggg‘ggz?“gzgwc?é’gu‘ﬁ ‘ﬁ%‘%ﬁ%‘ﬁzéuﬁﬁggﬁt@% é??%ﬁl)(he organi c

| ayer. WD 2007/ 075567PCTI 1JS2006/ 048241 The organic
| ayer was evaporated to give 0.123g (85% of
qui nazol in-6-yl -acetic acid. IH NVR (400 MHz, DVSO d6) 6

9.56 (s, 111), 9.26 (s, Enamplg835 (m 3H), 3.85 (s, 2H).
5 Exanple 70: step ¢ Quinazolin-6-ytacetic acid hydrazide

3-(2-Methyl-benzothiazol-6-yimethyl)-6-(I-methyl-1H-pyrazol-d-yl)-{1,2 4]
triazolo[4,3-b]pyridazine

/N\
—nN
Q\(N\N {, Sl\l
A=y

The title compound was prepared as described in Example 1. '"H NMR
(CDC1;/CD;0OD) 6 8.07 (1H, d, J = 9.8 Hz), 8.03 (2H, m), 7.90 (1H, m), 7.86 (1H, d,
J=8.3Hz), 7.55 (1H, dd, / = 8.3 Hz, 1.8 Hz), 7.39 (1H, d, J = 9.7 Hz), 4.70 (2H, s),
4.02 (3H, s), 2.81 (3H, s). ESI-MS (m/z): Calcd. For C;3H,sN-S: 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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A sol ution of quinazolin-6-yl-acetic acid (0.025g,
0.133mmol ), thionyl chloride 10, (0.1nlL) and net hano
(dwlpomeasseheat ed to 60C for 6 hours. The reacP¢HHSHREL48241
cooled to roomtenperature and evaporated several tines
wi th di chl oronet hane to give quinazolin-6-yl-acetic acid
nmet hyl ester. This was dissolved in a solution of

nmet hanol (2nlL) and hydrazine (0.061nL) and stirred at
roomtenperature for several hours. The reaction was
evaporated in vacuo@n give quinazolin-6-yt-acetic acid
hydrazi de. 15111NVR (400 WMHz, DvVB@-d6) 6 9.56 (s, IH),

9.33 (bs, 1H), 9.2 @ 1), 4.25 (bs,
Pz rO- d
2 ZQtri azol o[ 4, 3-1@r

211), 3.84 (s, 21 2
6- 1. 6-(1- Met hyl -1 H pyr azol - 4-

i dazin-3-ylnmethyl] 20 q i ne  Quinazolin-6-yl-acetic
acid hydrazide (0.032 g, 0.158 rnnol) and 3-chl oro-6-(1-

met hyl - 1H pyrazol - 4-y1) - pyri dazine (0.031 g, 0.158 mmol)

Wehetitieaingbuhd whEhiEparad 2bdistériirdlin ERamply 1f GH NMRe hours. -
T ' ol e ratyr e t

| RRGERD-0R o105 (R ¥y 223l IR S I e RRE R

chrdnidt.dgy Hph .58 (UL th§=RiQ Hz)583 frétthahdE= 9. ¢ Hz), 8.21 (1H, m),

gg.g? %%,%T?U‘?@ﬁﬁﬁ.%i (Yfi, é)tj%cl)ﬁ %z%ﬁ‘ﬁo QH, dd, 7= 8. 3}1(;%]? 0 Hz),

met hy1- 1Hdyrazol - triazol of 4, pyrida
zV A1 L drd R Hgu i/ rfdAbH; drb J =188 N5 230 Mg (2He -NS

8(#5): (Galed Hor LT nd: F6h 2H, J=9.611z), 7.60
ey (Gatcd Eor AL B3 L g, Be O U T, Ve oty 7 5

(m 1H), 7.17 (d, 1H, J=8.0Hz), 6.08 (s, 1H), 4.58 (m
2H), 3.89 (s, 3l1-1). Mss spectrum (LCVMS, ESI pos.):

Cal cd for G sH aNs; found, 34%.3 (MrH) . EXAMPLE 71

646- ( 1- Mei hyl - 1H pyr azol -8 4>, 4l1triazal o[ 4, 3-bl pyrid
azin-3-ylnethyli- gteinoxaline Exanple 71. step a

6- | odeysequrmnidal-5-9B-[ 1,25t #iazsib X 3-blpyddazin-3-ylmethyl]-quinoline

4-1i odo- benzene-1, 2-di am ne (0.46g, 1.96ranvol), ethanedi al
[40% in water] (2.25nL), acetic acid (1nL) and et hano

(20nmL) were heated 100C for several hours and then
cool ed to room t Efpe ure. Water adﬂFd and the crude
< % iz »
,?N\N N N _
\§)QN/

The title compound was prepared as described in Example 1. "H-NMR (DMSO-dg): 8
11.50 (1H, 5),9.25 (1H, d, J = 4.0 Hz), 9.12 (1H, d, J = 8.3 Hz), 8.39 (4H, m), 8.23
(1H, dd, J= 8.8 Hz, 1.9 Hz), 8.08 (1H, d, J=9.9 Hz), 8.04 (1H, dd, J = 8.3 Hz, 5.2
Hz), 7.87 (14, dd, J=8.6 Hz, 1.5 Hz), 7.55 (1H, d, 7= 8.6 Hz), 747 (1H, t, J = 2.7
Hz), 6.58 (1H, s), 4.94 (2H, s). ESI-MS (m/z): Calcd. For Ca3H gNg: 376.1; found:
377.3 (M+H).

Example 85

6-[6-(1-Methyl-1H-indol-5-yl)-[1,2,4]triazolo[4,3-bJpyridazin-3-ylmethyl]-quinoline
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product was extracted with ethyl acetate. The product was
purified via silica gel 20 col um chromat ography w th
hesoemer/07st6hy| acetate (1:1) to give 0.323g (GROA/UN0E8241
i odo- qui noxal i ne. 114 NWR (400 WHz, CDC13) 5 8.77 (dd,
2H, 1=2.0, 8.8Hz), 8.46 (d, 1H, 2.0Hz), 7.96 (dd, 114,
J=2.0, 8.8Hz), 7.75 (d, 1H, 1=8.8Hz). Exanple 71: step b
25 Qui noxal i n-6-yl -aeetie acid A sol ution of
6- i odo- qui noxal i ne (0.323g, 1.26nmmol), nmalonic acid
di et hyl ester 30(0.404g, 2.52mmol), copper iodide
(0.0.12g, 0.063mmol bi phenyl -2-0l (0.021g, 0.126mmol)
and cesium carbongte Y0. 6169, m in THE (5nL) was
heated to 70C ina "y d tube fo Nrs. The sol ution
was then cooled to RQg
2007/ 075567PCT/ US20061048P24 | iNer was—ddded and the
crude product was extract:dyHFaW1ethyl acetate. The
product was purified via silica gel columm chromat ography
in hexane: ethyl acetate (1:1) to give
ZFigpprnducabi the ﬁseyédm@éxmipmc @di7d gD a9 hyimadytvay dlssolved in dry
2-quinoxal i n C. aci r
oS adnits BB Lo b b leg i B o i ar o
[ @idlera ofl 00-220gyi0) 350murel) rad slirrgatrimbienn th mpteratpre dorf 28y mins.

") [ hen
TSR 2oL LARTIREhE D i AR St s
estiryed @petbenidtth ddatad with veatess @dteﬁtrgqt%céth@easw WitDo) of
oaamee@eman@mya RGP0l bl The MR AI B MR 10 RUEQO)

1¥pshed gt pring, doigd erﬁ Naz%h fr?terpg v(nd‘dhe fplfrate eﬂazoretedsn 84‘[2“,"
3ei%g amgﬁ) soha OThXamelagsdied 1§th%[3al£hydrous acetonltrlle (10 mL),

|noxaI|n i C draZ|d
Trietekdomens yiaP 33 ShEEHRy SR O foRimuby it shsie duas
adﬂ&d t6l DUP VI tsecsub Sendiof labl Filterad Gflerqulirrdt@lﬂls it zﬁrd)the anidk washed

(6t 4o it g ErPLimin bl P B G T & BppRtine phap ornee

rmat IHWMR&DM&IDM@V&BQ%&I B, dndd.1 M), @rmzl(a}p Aoy et3 ME)S8.38

PUR, et B £ 3895, 858k UT YT ST RER S 98 e . P08

ol Jrro8c A [Hzi-766 1y(11 Had ok + 8.8:a) 07 ¢ 1 Is) &8 H, Phit. 94 (213, sp,d0e
t S ty [ 1 nd

SBFE PR Bl CEAT% Tl e P BT B 0Bk

m xture was evaporated in vacuo to give 0.019g of

qui noxal i n-6-yl -acetic acid hydrazi de. | HNVR (400 MHz,
DVSO-d6) 6 9.77 (bs, 1H), 9. 35 m 2H), 8.46 (d, 1H
1=8.8Hz), 8.39 (m 1H), & 6 1H, J=2.0, 8.8Hz),
254.68 (bs, 2H), 4.07 (s, 2H.
6-{Difluoro-{6-(2-methyl-pyridin-4-yl)-[1,2,4]triazolo[4,3-bJpyridazin-3-yl]-methyl}-

quinoline

F
Ul ¢
\
= /N\N 4 .
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Exanple 71: step d

646- (1- Met hyl - 1H pyrazol -4-y1)-[1, 2,0ri azol o[ 4, 3- 1qpyri da
zwo-2Bemi7sset hyl | - qui noxal i ne 30 WO PCT/US2006/048241
20(17/075567PCT/ US2006104824 |  Qui noxal i n-6-yl -acetic
acid hydrazide (0.019g, 0.094 Kuno') and 3-chl or0-6-(1-
nmet hyl -1 H pyrazol - 4-y1) - pyri dazine (0.018g. 0.094 mol)
were heated to 125C in 5 butanol (2 nit) for four hours.
The reaction was cooled to roomtenperature, evaporated

i ’Dhe\/tﬁf‘ew&n'@ﬁdnd)w{id prefffled/dsaleSdribb€ i ]Eb&impﬂ@l UPA-NMR (DMSO-dg): &

t h t th 5%
LRl S BRE ). 6T D goelg® kEsRRg i o). 833 a4,/
616{(21 mmnldmpym azn) -¥o(3H4AM), 2788 t1H, anpt.0f GHRR). PRSI g2

I [ne. |f (4 , 0D .
el ooty P oy 3ok roun o888 R, Miipaiiaty ghe Pogosi-
JiPt eatﬁl!ytzt)wmﬂlﬁoaaloﬁld(lmpr@lﬂ)ucoﬁol &my(tddisedlihiplacd o8 P8(PPhs)4 with
%N %%ﬁﬁ 56 (d, 1H, 1=9,6Hz), 4.79 (s, 2H), 3.94 (s,

2 %g“gﬂghtrun1(LCNB ES| pos.): Calcd for C181114N8;
found: 343.3, 344.3 (M+tH). Exanple 72 15
6- (6- Benzol kI t hi ophen-2-y1-0, 2, 41fri azol o[ 4, 3- Npyri dazi n-
3-ylmethyl)-quinoline 20 The title conpound was prepared

as described in Exanpl e 4#kaniple B7NVR ( CDC13): 69.20-9. 13
(111 dd), 8.69-8.67 (1H d, J = 8.6 Hz), 8.50-8.48 (1H,

'6-}6 I—g) zﬁegzy{;%))ndng gz)?) érg%té%ﬁo[ﬂ-b]%n&kzﬁ-é%&m@l)j _/] 7qqtznalme

q, J = 5.0 H), 7.69-7.67 (H, d, 3 = 9.6 Hz), 7.51-7.42
(2H, m, 4.90 (2H,
C231- 113N3S: 393.
20071075567PCT/ US
6- 16- (1H Pyrazol -4-y1) 4
et hyl kqui nolin-1-ol 5 e conpound was prepared as
descri bed in Exanpl e 47. 11 1 NVMR ( CDC13):

The title compound was prepared as described in Example 1. 'H-NMR (CDCl): &
8.88 (1H,dd,J=4.3 Hz, 1.8 Hz), 870 (1H, d, J=4.6 Hz), 8.21 (1H, d, /= 9.5 Hz),
8.11 (1H, m), 8.08 (1H, d, /= 8.5 Hz). 7.89 (1H, d, J=1.8 Hz), 7.84 (1H, dd, /= 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 C;H;¢Ng: 352.1;
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

H;N N\
® N
4N‘N Ny —
\/lQN/

The title compound was prepared as described in Example 1. '"H-NMR (DMSO-dg): &
8.85(1H, dd, J=4.4 Hz, 1.8 Hz), 8.68 (1H, d, J= 2.0 Hz), 8.32 (1H, m), 8.30 (1H, d,

141



10

15

20

25

30

8.92-8.90 (1H, dd), 8.54-8.53 (1H, d, J = 7.4 Hz),
8.16-8.14 (1H, d, J = 8.8 Hz), 8.06 (1H m, 8.02-7.97

( 918, 200075567 66- 7. 60 (2H, m), 7.53-7.48(211, m PCHULPGLGR4ZM1
(1H, 10m), 7.51-7.42 (2H, m, 4.72 (21-1, s). ESI-M
(mz): Calcd. For C181-113N-70: 343.34; found: 345.2.
Exanple 74

156- 1645- Met hyl - 4, 54i hydr o-t hi ophen-2-370-11, 2, 41tri azol o
| 43-1tyridazin-3- ylnmetityll-quinoline 1\1'" Nfl NN 20
The9BiHA)£8.0D (W) WA/ A8 HY, epae7.83 (Ziean), 7186d 1iNd, Deadp ),

sl B SRR S0y 0, 24t s Bul S,

76.5D¢IH, 9J £ Bt He), 477428, §. HS)-MS (ridQ):6CAZd. (Fbi CooH)N7: 353.1;

?fﬁﬁ[?‘f:%ﬁ?gé@?)(ghjs: 6.5 Hz), 3.91 (1H, s), 3.21-3.20

). ESI-M5 (nfz): Calcd. For
C20H17N5S: 359.12; found: 358.2. 25 Exanple 75, WO
20071075567PCTI US20061048241
344- (3-Quiaolitt-6-ylmethyl 41, 2, 4)tri azol o(4, 3-41pyri dazi
a- 6-y0-pyrazol -1-yl | - pydixample82 5

6-[6-(6-Methoxy-pyridin-3-yl)-[1,2,4]triazolo[4,3-b Jpyridazin-3-ylmethyl]-quinoline

MeO N\
= "N~ \( 2 _ /‘

W’N

The title compound was prepared as described in Example 1. '"H NMR
(CDCLL/CDsOD) 6§ 8.87 (1H, dd, J = 4.0 Hz, 1.8 Hz), 8.74 (1H, d, /= 2.0 Hz), 8.15
(1H,d, J=9.9 Hz), 8.14 (1H, dd, /= 8.8 Hz, 2.5 Hz), 8.10 (1H, m), 8.06 (1H, d, J =
8.9 Hz), 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-MS (m/z):
Calcd. For C, H6NsO: 368.1; found: 369.3 (M+H).

Example 90

5-(3-Quinolin-6-ylmethyl-[1,2,d[triazolo[4,3-b]pyridazin-6-yl)- 1H-pyridin-2-one

‘ o
N N
UT A
~ N \N —_
\:/lQN/

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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The title conpound was prepared as described in Exanple
47. 111-NWR (CDC13): 5 8.94-8.92 (1H, d, J= 6.3 Hz),
SWOL208/B61H, d, J =8.9 Hz), 8.20-8.17 (1H, dPCHUS2006/048241
8.3Hz), 8.05-7.93 (5H, m), 7.71-7.67(111, m), 7.36-7.33
(1H, d, J = 9.6 Hz), 4.72 10 (214, s), 4.22-420 (2H, m,
3.45-3.42 (2H, m, 1.95-1.95 (2H, n). ESI-M5 (Si): Calcd.
For C21H19N70: 385.17; found: 386.31 Exanple 76
15646- (1H Pyrazo(-4-yl1)11, 2, 41tri azol of 4, 3-frl pyri dazin-3
- dona@Ristrot 20l coolet Beambibg (Empdratu e aphytrdchedsyif @pasiied as
descri 14- N %f:DC . 209. 05-9.02
(aﬂﬁeoua?\?a?-ldé%% ;%Seou%lagﬁr %assa?l\r/chf seaera?]ﬁmesiwgg
dighle@nmthatedrll, ctigl acetatZmnd theZofribihedbrgahiclaPerd wdr) washed
7.59-7 56 (,1H, J = . —98
(i sehigP Gl Sharovirglafl b alend Tnd Bhabblcuichy |
3B mified dypaepaBRi8e IRC dixdivplgel (ZO%ZMeOMHZC12) giving the title
7P o
SHRpRER B Yl ORI (CpaWeDIaDY 882 41, 0/ 5 49,
, 13z, 131 Goie) 842i(HH.3L /A S Hay BlHSdUind 1/ing El2), 8 bt (i ddj £+ 8.6
c H@O}JHE‘) W(H‘iecpér—eéj«s?é) %Qﬁqmb@@wﬁmrza g‘gg) %3‘&@

(ch1 2171 q_él
(Bt = 6H8 b%Hs)Gaﬁl((l ; dodf, %6%125»734 1, det. Jog 83 g 431HE), g,

J6 1 QHD d"LZ,-): 9.9/H 804 §1 Zﬁi 13 1ESldMSJ(m72)4 Chldd For ézoﬂl NZ@1§31411H
Hz 4. (2H s). ESI-Ms (nfz): Calcd. For
cffgq%fééﬂ% )377. 05 found: 378.3. 10 Exanple 78

Example 91

5-(6-Pyridin-3-yl-[1,2.4]triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline

The title compound was prepared as described in Example 1. '"H NMR
(CDCI/CD30OD) § 9.16 (1H, d, J = 1.6 Hz), 8.92 (2H, m), 8.80 (1H, dd, /= 4.8 Hz,
1.6 Hz), 8.18 (14, 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 (m/z): Calcd. For C,0H;4Ng: 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]pyridazine
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616- (3H Benzotri az01-5-y1) 411, 2, 41tri azol o[ 4, 3- b] pyri dazi
n- 3-yl net hyl j - qui nol i ne 15 The title conpound was
pwepasadssas described in Exanple 47. 11-1- NVRPCTDRZ9(048241
89.02 (1H, s), 8.61-8.60 (1H, d, J = 3.7 Hz), 8.22-8.19
(1H, d, J = 8.0 Hz), 8.13-8.11 (1H, d, J = 9.6 Hz), 7.78
(1H, s), 730-7.68 (111, d, | = 8.5 Hz), 7.55-7.57(1H, d,
J = 209.6 Hz), 7.47-7.44 (11-1, 9, J = 4.5 Hz), 7.40-7.37
(113, d, J = 10.4 Hz), 4.67 (211, s). ESI-M5 (rn/z):

Cal cd. For C2I H 4NN _378.13; foung—379.3. Exanple 79
25646- 12- Met hy1- 3{|1- Benzoi i da @ 47,2,41tri azol o[ 4
, 3- bl pyri dazi n- 3- NwNmo e

2007/ 075567PCT/ US2006/ 0 824 JNhe tltSr onpound was
prepared as described i A Ie 47. 'H- NWMR (CDC13): S
9.15 (1H, s), 8.76-75 (1H, d, J = 3.7 Hz), 8.45-8.42 (IH,
dThe]tltTe &n@po’ﬁ'ﬂa wa§51_|2?ar§d 2s7d(?'§&rméd lgExa}npleq Gt 7. 84-7.81
(1 54-7.52(111, d, J =
9(@%6CD3¢D@§97174®H(<1H él’/ )43787 QPH-E}'J # 47BHEIp He), 8.30
gffﬁiig@"%ga{%z 25@2 d\fs(l'mhz) 9@h€ﬂ7 S2QIHG@I1 18Ny, 7.87 (11,
6%’ T $PHDNET (B 1, »i)= %%HWP 7, (3§o%f4773(2ﬂp§}» PEAL -9 yI t
NeshM9 metey: R@hddneor &9H [ Ngs t358] 1€ feemaPsEod(vMAg). pr epar ed as
described in Exanple 1. "11-NWR (DVMBSO-d5): 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), 8.32 (1H, d, J= 8.5 Hz), 8.26
(1H, m, 8.04 (1H, d, J= E? 8.00 (1H, dd, J= 8.4
Hz, 5.0 Hz), 767(1H d,= ), 7.59 (1H, d, J =
8.1 Hz), 7.53 (111, d, J= 1: 2 Hz) 7.27 (1H, t, J = 7.6
Hz) , 6-16-Q9Meihly!-1H. wyth@l-?—y@-{lﬂZ)ﬂtrﬂu&ﬁ[ 4 2bpysilazik-3lylnBhyl]-
EII\T]H-IZ-I; ZESg:arrlpICd For C%?r}zoilhlza 2_yazn6me found: 377.3

NH,

The title compound was prepared as described in Example 1. "H-NMR (DMSO-dg): 8
8.67 (2H, bs), 8.54 (1H, s), 8.31 (1H, d, J=9.9 Hz), 8.18 (1H., s), 7.82 (1H,d, /= 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):
Caled. For Cy7H,4NsS: 362.1; found: 363.2 (M+H). '

Example 94

Dimethyl-{6-[6-(1-methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b Jpyridazin-3-
Yimethyl]-benzothiazol-2-yl}-amine
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256- ( 6- Benzof uran- 2-y141, 2, 41fri azol o[ 4, 3- b] pyri daz(n-3-y
| met hyl ) -qui noline W) 20071075567PCT/ US2006/ 048241 The
t WQ WOHGARIBUNd was prepared as described in EXRGRHPE0Y048241
111-NWVR (DMSO-d6): 8 9.07 (1H, in), 8.75 (1H, m, 8.49
(11-1, d, .1 =9.9 H2), 8.17 (211, in), 8.06 (211, m,
8.00 5(LH, d, J = 9.9 Hz), 7.80 (3H, m, 7.51 (1F1, m,
7.38 (1H, t, J =7.1 Hz), 4.88 (2H, s). ESI-M5 (nm z):

O led. For C231-115N50: 377.1; found: 378.3 (MH).

Exanpl e 82 10

B Y BB SERACOUBT, Ot ahidi)s Py Redced b aRy (7
s dureth yWapsmpmslp 49 ed) asded @EON| wdl WitlERQffsbdium, hyNfde in

7‘%‘]3?2%8% %%qz@%q{u&zandjmddméth?nes(o'déb miS- OO%Z(I%HOI) g%xd

Sstigrepiat a.rmlg_lgntmperatu@g"o( 4 hq Thejreagtion \gasxomgntra@d-/z@ dl(ygg_s_'ﬁ in

S\)a'cug d@s%oﬁ'g’ﬁn @% N%O%ﬂ‘Cf-I;’Q‘j fﬂ)eredEﬂd AT, GMt@ 2Jur1f€éﬁ| t@dﬁjce beor
5N7S. 361. found: %

zyspa(ran@m'%w ﬁhmql mwuth 9% zhm§%.lﬁmuﬁz>mw ihg &igle
NecBapdub 04 {1 dofitt] &1 Nk 208¢-9T REHTRENISPL bAsRA6 34 higN
m), 7.91 (1H, s), 7.67 (1H,d, J = 1.8 Hz), 7.48 (1H, d, 7 = 8.4 Hz), 7.38 (1H, m),

7.23 (1H, d, J = 9.6 Hz), 4.61 (2H, s), 4.01 (3H, s), 3.17 (6H, s). ESI-MS (m/z):
Calcd. For CyoH;gNgS: 390.1; found: 391.3 (M-+H).

Example 95

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-de): 8
8.44 (1H, dd, J = 4.3 Hz, 1.5 Hz), 8.59 (1H, d, /= 4.6 Hz), 8.30 (1H, d, /= 9.8 Hz),
8.20 (1H, m), 8.06 (1H, d, /= 8.5 Hz), 7.93 (1H, m), 7.88 (1H, m), 7.82 (1H, dd, /=
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, 7 = 8.4 Hz, 4.3 Hz), 4.87 (2H, s). ESI-MS (m/z): Calcd. For C;0H3NsCl: 372.1;
found: 373.4 (M+H).

Example 96

5-(3-Quinolin-6-ylmethyl-[1,2,4triazolo[4;3-b]pyridazin-6-yl)-pyridine-2-
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The title conpound was prepared as described in Exanple
1. 1H NWR (CDC13/CD30D) 69.39 (1B, d, J = 2.2 Hz), 9.05
(Wi, 20ab/073567 1.8 Hz), 8.83 (1H, dd, J 5=4.3 HzPCHUROG4)8241
8.58 (1H, t, J= 2.0 Hz), 8.34 (111, d, J= 9.6 Hz), 8.21
(111, m, 8.05 (111, d, J= 8.8 Hz), 7.93 (1H, d, = 1.7
Hz), 7.80 (1H, dd, J = 8.9 Hz, 2.0 Hz), 7.71 (1H, d, J =
9.9 Hz), 7.47 (1H, dd, J = 8.3 Hz, 4.5 Hz), 4.88 (2H, s).
ESI-M5 (mz): Calcd. For C211-113N7: 363.1; found: 364.3
(MrH). 10 ExanplNC
646- (1H | ndol - 5-y1)
et hyl | - qui nol i ne 153%x
descri bed in Exanple 1. ( 5y 8 11.50 (1H,
s), 9.25 OH, d, J = 4.0 7 9M2 (1H, d, J = 8.3 Hz),
8.39 (4H m, 8.23 (1H, dd, J = 8.8 Hz, 1.9 Hz), 8.08 (I

I"the(iitle‘l‘.oﬁlpgurﬁi \b@prep&:%s(ﬁéﬂﬁbgﬂin E)élangpl@].sll—meé- 2 20 Hz),
7.87 (1H, dd, J=8.6 Hz, 1.5 mg)é, 7.55 (1H,_d, J =8.6
HEPCICROP) §p-31 (18 doJ 5 273 Hy), 8.83 BH. 4dy /= 4 5)HZ 465423 H43
g()%l %Slll\jl\ﬁzgﬂ z)zngEz)C(;;aé.gzld(uigau C23HENG; 19376, dh), SIOBUNH, d, J =
S, TR 2 B T 7 165 He) 2881 OHadds by Hta
Zi H2Y, VIeort Hyd, |- 0i7rHH) Te45LQ %, dd,The spraslucs Haj, 41876s, 2H).

.ng. e I 74 . 197 ) di ssolved in
ﬁﬁﬁ\ggﬁﬂ%pd,éﬁ@?@r%ﬁﬁa%g@& uﬁq_';g%g'lr%éeJ' Fgon, treated
wi th 60% sodi um hydride in mneral oil (0.014 g, 0.350
amd), and stirred at ankient t erature for 20 m ns.
The reaction was treat egm‘x nf"u’k? gggmet hane (0.020 nL, O
320 mol ) via syringe, stirred another 18 h, diluted with

el n; t ' i j d
e PP oGP ek AP R eh 020 o O b B
were 10 washed 2uxit-(#-meiyipipenatiad -wieteth@epgoA, filtered,
and the filtrate evaporated in vacuo giving an anber
solid. This was dissolved in hot anhydrous acetonitrile
(10 rnL), treated dropuse with 0.53 N HCUMECN (0.75 ni,
0.40 nmmol ) w th shakifg,)and cool ed#0\0C. The suspensi on
was filtered over a fNa€ gl asstr' “and the solids washed
twice with ether a ried urdgr { vacuum gi vi ng t he
title conpound as an nge 15 /solTd. 'H NVR (DVSO-d6): 8
9.24 (H, d, J =4.1 ~. H d, J =8.3 Hz), 8.38
(4H, in), 8.22 (1H d, J 286Nz), 8.09 (1H, d, J = 10.1
Hz), 8.04 (1H, m, 7.93 (1H, d, J = 8.5 Hz), 7.61 (111,
d, J =8.8 H), 7.45 (1H, s), 6.58 (1H, s), 4.94 (211,
Dxampld: s@pla s). ESL-M5S (m'z.): Calcd. For C111113N6:

?.’59%-87;lo;aggyrkdéazt%gjl&l’)%-téiwﬁn}rd-carbaxylic acid ethyl ester

(0]
»—Cl
M 7 N\A

To a dry flask containing 3,6-dichlord-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(PPh3), (450 mg, 0.39 mmol). The resulting solution was

] pyri dazi n-3-yl m
as prepared as

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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30

20 ExanPl e 86

6-(Di fluoro-1612-netityl-pyridin-4-371)41, 2,41tri azol of 4,
Sébpyeiodssi n- 3-y1J-net hyl ) - quinoline 25  WOPCT/US2006/048241
201171075567PCTI US2006/ 048241 The titl e conpound was
prepared as described in Exanple 1. 1H NVR (DVSO-d6): 8
9.15 (1H, bs), 8.86 (2H, m, 8.80 (114, d, J= 10.6 Hz),
8.67 (1H, s), 8.33 (1H, d, J =- 7.9 Hz), 8.28 (IH, d, J =
10.1 Hz), 8.20 (3H, in), 7.83 (1H, nm), 235 (3H, s).

Bk dviRtdré1ivéy kepEatirgitlg a0y cG%&lﬁbléNﬁEZSat&&%dﬂaHGmgr\das added
389. t;g&z E? Alternatively, the Peppsi- 5iPr catal
viPPRUHEER ed’?f&“ﬁf%oﬁ?‘ﬁ?‘il“ea%‘bﬂféflupnﬁ’ﬁ “b‘ét“ﬂ%%s Praped L‘ of
Rd](lRthfﬂhéd o dr INaNB@ A cofcetliraé@ ievackx@ TPhecre&iduel Was purified by

i di.n-.4-yQ41 2 41 | id
ek C e g R i
p(netrgarss%) adsl NeRceODiEg) 5708 1 AP B O Ha, 1H7}NWRd(JCBQJ13)z 1BD),

180T 5 8y thyTr 5500 T o1, T R el Doalldiond B

Jm/z&65(Ntep}). 7. 89 (1H, d, J= 1.8 Hz), 784(1H dd, J= 8.6
Hz, 2.0 Hz), 7.61 (114, s), 7.58 (1H, m, 7.52 (111, d, J
= 9.8 Hz), 7.39 (IF, dd, J = 8.3 Hz, 4.3 Hz), 4.86 (2H,
SBxanipl6%7:(s8pb s). ESI-M5 (rn/z): Calcd. For C2IFI16N6: -

5§ é’ @r(ln%lolt%m;é]qu %rg?ﬁlg h&%?&fﬁaz OFS‘T gﬁﬁnﬁzlyr [ ({a2| n- 6-y
WhiophenedZ-narpoxlamicive 25 The title conpound was prepared

as described in le . 11-1-NWR (DVMSO-d6): 8 8.85
d, J-44 /1.8 Hz), 8.68 (1H, d, J= 2.0 Hz),

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
NaHCOs3 (1 x). The aqueous layer was extracted with dichloromethane (2 x). The
combined organic layers was dried over MgSOsy, 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 watzr (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 =92, 2.1 Hz, 1H), 7.79 (d, J = 4.3 Hz, 1H), 7.65 (dd, J =83, 4.2 Hz,
1H); MS (m/z): 424 (MH*)
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WD 20071075567PCT/ US2006104824 J = 9.9 Hz), 8.09 (1H, dd,
J =8.8 H, 2.6 Hz), 7.97 (211, m, 7.86 (1H, d, J = 9.9
Hap, 2007/08%6f 1H, dd, J= 8.6 Hz, 2.1 Hz), 7.50 (AH/UPHI6/038241
8.3 Hz, 4.1 Hz), 6.64 (2H, bs), 6.57 (1Fl, d, J= 8.6 Hz),
4.77 (211, s). ESI-MS (adz): Calcd. For C20H15N7: 353.1;

found: 354.3 (M+H). 5 Exanpl e 89

6- 16- ( 6- Met hoxy-pyridin-3-yl1)41, 2, 41tri azol o(4, 3-b] pyri da
zi n- 3-yl net hyl kqui noline MeO Thip The title conmpound was
PPl afpdescri bed in Exanpl e 1. 111 NMR (CDC13/ CDSOD)

6 8.87.(1H, J = 4. H J = 2.
Hp ?-(év&'s"agf‘fﬂfm- - eﬂvé) 19‘ %ﬁ’?ﬂazg 0{‘1:?1%"“"& -6 g g Hz
2hlophien-2-y8- @Qn(tﬂjﬂyplﬁ‘é}'auﬁlgﬁ) febdanéhe J = 8.9 HZ) 7.87

(IH, m, ~7.84 (111, in), 7.49 (1H d, | = 9.8 Hz), 7.37
(1H, : J—82Hz, 4.1 Hz), 6.90 (1H, d, J = 8.8 Hz),
4. H s). ESI-Ms (rtiz): Calcd. For

und: 369.3 (MtH). 20 Exanple 90
thyl-17, 2, 41tri azol oN, 3- Al pyri dazirt-
| di n-2-one 25 The product of the preceding
exa . Ng, 0.171 mmol) was dissolved in dry

di chl oro aNe (5 mL) under argon, treated with I N boron
tribrom de in dichloronethane (1.25 nL, 1.25 mmol), and
stirred at anbient tenperature for 18 h. 30 The reaction
V\HSa s ti ohao T esdotnplovindl; jn@parsdnnl stepiaSOheg DA hmob OCdiyridiF 5

L o ALY T e R T S
qatlumbt®eil’ mqudoapediptdGCOThe i{élseltlag UduE Wza;ysarredvalsR"é faerr3€ct ed
SISl\élg{e hm} N rﬁr;%thw‘gﬁ)graging '&la@ &E%t Eﬁ?% Q\ng cgﬁtﬂ%ad %h%hc%tlonal

organi ¢ a ers
drodr fnd water @Pindd vos @dddda@gmroraﬁharfq (I2€> arlgddvasPidded and layers

es)\éﬁig%@t'ﬁfé éﬂz ;{l%c? wieBried over MgS0,, evaporated in vacuo and
chromatographed (CH,Clo/MeOH with, 0.1% EtsN) to provide the compound as a tan
solid. '"H NMR (400 MHz, CD;0D) & 8.97 (m, 1H), 8.57 (d, ¥ = 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),
8.01 (d,T=9.6Hz, 1H), 7.88 (d, ] =3.7 Hz, 1H), 7.66 (dd, I = 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

{5-13-(Difluoro-quinolin-6-yl-meithyl)-[1,2,4 triazolo{4,3-b]pyridazin-6-yl]-
thiophen-2-yl}-(4-methanesulfonyl-piperazin-I1-yl)-methanone

ZN

5% J\(H}
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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5 then purified by preparative TLC on silica gel (20%
MeOH CH2C12) giving the title conmpound as a light yell ow
swioi ado7/0k4s61 NVR (CDC13/ CD30D) S 8.82 (1H, dd, PQI/ES2406445331
2.6 Hz), 8.19 (1H, d, J =8.3 Hz), 8.15 (IH d, J= 9.9
Hz), 8.14 (1H, dd, J=9.6 Hz, 2.7 Hz), 8.05 (1H, d, J =
8.6 Hz), 8.01 (1H, d, J = 2.7 Hz), 7.88 (1H, s), 7.83
(111, dd, J=8.6 Hz, 1.8 Hz), 7.51 (1H, d, J = 9.6 Hz),
7.45 (1H, dd, J = 8.3 Hz, 4.3 Hz), 106.71_ (1H, d, J =
9580 2. 84‘11181@1)(13MA15 0340 El% 2NBmadHlZ:s e@ﬁ% -TheQEsulting mixture
C201114N60: 1; found: ?55 %%) lP nple 91 15
swzssstwsff’. %719 § Joraavesnights Aty atsPYS 3VOFWP1 HhesarRae YNTE R
| sepdtbiledOlasiRd w(h Bilef uded maﬂawfsb4mep£cemt saﬁemoved in

described in CDC 3/,CD3QD
(fo_,‘,lunla ’F Llesxfu% wggfun%a fé xv§ d?slﬁqg ;)d%fgcg] as a Zivhge
Halid X6£0 kig) 518181 NNHR (dZD(J3)=899)36(sHZH) $316d,(1H 1M H810%

(UH d, J=8.3 Hz), 7.7 1 ,~£-69 (1H, dd, J= 8, 3
b ten e & L5 bens () 50 §o fole) 10 gol ity s g
(=218 18), 1HESbo Mb, 481, 3)34 (Gakdy 2.96aE, ITROMUSI(ESY MGz SABAMEH™).
found: 339.3 (M4-1-1). 25 Exanple 92

342- Met hyl - benzot hi azol - 6-yl met hyl ) - 6- pyri di n-3-y111, 2, 41
1ri azol or 4, 3- Hpyri dazi ne Bmpho9

2007/ 075567PCOLi S20061048241 The title conmpound was
prepared as described in Exanple 1. '14 NVMR (CDC13/ CD30D)
58 {Difluphd-|6-A -m&handsulforid )l H-ByraZol{#-)-[ 1, Bd]tridzoto[ 4,3D [piridating
Hz), 8.30 5(111, dd, 3 8.25 (1H, d, J =
9.5 Hz), 7.92 (1H, dgﬁl]"ﬁfb@gé’fl_mfw (H, d, J =8.3
Hz), 7.67 (IH d, Jo=g9.9 Hz), / n),477(2H s)
2.81 (3H, s). ESI-I\@p(Ink) £ r A191114N6S. 358.

found: 359.2 (MrH). NO a Y
6-16-(1- Met hyl- 1H pyrazo I€f124ftr|azolo[43 Npyri d
azin-3-firnethyl]- benzot 2

Example 99: step a
4-(6-Chloro-pyridazin-3-yl)-pyrazole-1-carboxylic acid teri-butyl ester

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 (1.0 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
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The title conpound was prepared as described in Exanple L
"H- NVR (DVSO-do): 8 8.67 (2H, bs), 8.54 (11-1, s), 8.31
(™9 2007073562 9.9 Hz), 8.18 (1H, s), 7.82 (1H, BCT/YS206{045241
Hz), 7.67 (11-1, d, J = 9.9 Hz), 7.37 (211, m, 4.55 (2H,
s), 3.94 (3H, s). ESI-M5 (mz): 20 Calcd. For Cl71114NgS:
362.1; found: 363.2 (MtH). Exanple 94
25D met hyl - (646- (1- met hyl - M pYrazol -4-y1) 41, 2, 41tri azol of
4,34, 1pyri dazi n-3- yl met hyl kbenzot hi azol - 2-ylFam ne The
psapduact. Bie atqheOLprsekuedh ngs extaaish evith(CBAD, ghd Be ¢arbihedbaiginic
[ I N-d| yl / I

B S B o N LS TR PR 6Ty P HR5
( @d@ﬂx@d g;odOctIiQS%erﬁII\)MRI(IEMSﬁﬂ c&r?eﬂ&ﬁarié{)(&)‘l’()@O 1. 8.70. (642—

I Stifr { r The
pggé%zl’éﬁ?\%aoé 8ojrmgg)t$atle W@g@gfﬁéﬂ\@%fgg{mé\d o)lved
in 10% MeOH CH2C12, flltered and the filtrate purified
t %9 rative TLC on S|I|ca gel (first with 10%

ﬁt&'g%l? ﬁfe&réﬁoﬁcllzcu) giving the title conpound as a

y@{Dﬁlyomﬂd O H-pytss @8- 4- XA B Y 118 @ldf 2, 3¢t pyridgzint 3-yl]-on egfitlr ) |
TudRokndd M, 7.91 (1H, s), 7.67 (111, d, J = 1.8 Hz),
ﬁ ?1H d J=28.4H), 7.38 (1H, in), 107.23 (1H, d, J
= 9.6 Hz), 4.61 (2H, s), 4.01 (3H, s), 3.17 (611, s).

E - M5 (rﬂz) Cal gg= For C191138N8S: 390.1; found: 391.3

( 3

64fo- it 4-y1) 41, 2, 41t ri azol o[ 4, 3-b] pyri dazi n
-3 -qw noline 20 The title conpound was

pr epar Hescrl bed in Exarrpl e l. 1HHNWR (DVBO-d6): 5 .

8.44 (111, 8d, J = 4.3 Hz, 1.5 Hz), 8.59 (1H d, J = 4.6
Hz), 8.30 (111, d J—98Hz) 8.20 (1H, in), 8.06 (1H,

dA 1bt;m§ﬂ§sk'é%)mam?n%§m(£chle oﬁ’%acm%r% (g%%ﬂalemcarb%x&?c éc}dlén-

7b‘6<31 SR PYsidagine (149 m&}) 5 rwme Qlﬂ&qro qépolip- 6-y18ac4tl<r—ac1d 43

I X | 52 am i 13N6Cl :
"B7)d iz‘ideg(g&]é g%gn% Sﬁré]%ngﬁ Al (aﬁsit?e) oGﬁl &f0|3N Fet id@Oht

((M+ anpl e
31580r3Panaf Hay heqted ty Bet ﬁ?r[%mzxgm ﬂhea%rle{' i YRFeetEtizad 6
- Ml N2 O ghd\&crricted B DI Th€solW¥Rt was removed in vacuo and the

29391?1%9 \Z'zslssguZFﬁgg/by (s)lg)gk}rgélg%gr]éphy to give 110 mg (61%) desired product.

'H NMR(CDCls)  10.2(bs, 1H), 8.83 (d, J = 9.23Hz, 1H), 8.42 (m, 1H), 8.19-8.31
(m, 4H), 7.77 (d, 7 = 9.0 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-1H-pyrazol-d4-yl)-[1,2,4]triazolo[4,3-b Jpyridazin-
3wylj-methyl}-quinoline

Q.0

\ W/ —

\ E F

IN \
N
& N
~
\)\[/,‘\j\ AV
N \Nl

Z
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The title conpound was prepared as described in Exanple
1. 114 NWR (CDC13/CD30D) 69.31 (111, d, J -= 2.3 Hz),
8woIodrbiksedd, J = 4.5 Hz, 1.6 Hz), 8.42 5(1H,PEUS2606@48241
Hz, 4.2 Hz), 8.33(1Wd, J = 9.6 Hz), 8.19 (1H, n), 8.05
(1H, d, J = 8.7 Hz), 7.94 (1H d, J = 8.1 Hz), 7.89 (114,
d =1.6 Hz), 7.81 (111, dd, J = 8.7 Hz, 1.9 Hz), 7.69
(1H, d, J = 9.7 Hz), 7.45 (1H, dd, J = 8.4 Hz, 4.3 Hz),
4.87 (s, 211). ES1-Ms (mz): Calcd. For C211113N7: 363.1;
fRINSOmBEA: Bask %ﬁt&lmn&%ﬂ&ﬂr@-[@]lH-pyrazol 3-yl)-[1,2,4]triazolo[4,3-

aor.o-q

rl:f]agﬂ‘ n63 ylhmef lbgwg?lﬂne (1 16TE mg, (¥ 96? mmozllltrgelthaﬁa(.)nl'u%g' ?IZ% bi Py
2L fmd] Yin MCHTY (6mmeﬁawm(ﬂmmﬁamﬁlhammoﬂ& (13&xamee 97:

TERRDTTRPER b PR o T B RO TLER AT g

Jefictidh ofak o6@plped] Tiezmhixeiré 2a8thgn néh&ra&zeﬂ yedayuratnd N!iHcog

et hox | t phenyl.2-zinc pro THF, 16
R S e e R Sy L MUK
(oﬂaﬁﬁnm@ gi@: A9 mmﬂs)%) of e tmgsuﬂompngmsdﬂmmmomng@a(dadj

it bkt DV SEL R ek Bl T Saa R AR P SRR pthEe

fld{)l, Dok dddoy =dd |4t0 Bn 160, BANHOLJ 108 Hiz) 1H), 8\@5 (s, 3H); MS (ES)

4?2%9@??@_ Al S2006/ 04824 The m xture was kept stirring
CYor 1 nore hour. Saturated NaHCO3 was added to

neutralize the m xture_ After aqueous work up, the

m xture was extracted by CH2Cl2, dried over Na2SO4 and

concentrated in vacuum The residue was purified by

colum to give Example 100

5- (6-chl oro- pyridazin 3y1) thlophene 2-carboxylic acid

eth ester 5(1 HNVR _( CDCl 3) . 781ﬂ(d J

- gy ﬁEth—pmdpyﬂdd)-g,Z_ﬂ]gﬂl%oW 3~fiq)71dazm-3-yl]-dz uaro-methyl}-
guinoline

st

3-Chloro-6-(2-chloro-pyridin-d-yl)-pyridazine

Example 100: step a

Cl
N red
e /N‘N
{
x"ci

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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7.63 (d, J =3.9 Hz, 1H), 7.55 (d, J = 9.1 Hz, 1H), 4.38
(q, 2H), 1.40(t, 3H; M5 (ES) rn/z 269(M+H). Exanple 97:

SWER00 T 73397 PCT/US2006/048241
543- (Di fl uoro-qui aolin-6-yl-methyl)-(1,2,4]triazol 0l4, 3-N
pyri dazi n- 6- At hi ophene- 2- car boxylic acid A m xture of

the 5-(6-Chl oro-pyridazin-3-yl)-thi ophene-2-carboxylic
acid ethyl ester 15 prepared in step a (54 ng, 0.20
m ne!), difluoro-quinolin-6-yl-acetic acid hydrazide
(fixan®d @rdugh Celipard)thé filkrafDwasbepitard! THe! aquadid selutioh aaol

3. nL i ned i | ed tub d . heated i
S PP s SRl RS T HS Cotieaef and
r Reifict ®yReluainto @rovitiel 96 edp (@174 of il 60 BracoBd:HHETEMRBE00MHz,

a Wi fh ur at.e o Ah u a
COCERS et e 3 hr SeD e hEh 1 e THGRE A e R
ofdgarion Haylers 7vwagd,dr- 20 K e )MySQES) hi/t:t2e62d8 (eapnr at ed
In vacua and the crude product chronatographed to provide
the internedi ate ethyl ester (62.4 ng) 68%yield. The

ekxample 0@ rstepds di ssolved in a 2:1

t ydr,of ur ar t [ (3 trj I xt.ur.e and treated
ARG P IR St ol P e T or 5
hlifineroametR9l}-Guirwliapor ated in yam diluted with water (10
mM.)g and acidified with 6 NHCL to pH 2. 25 The solid
prelci pitates prere collected and dried to afford the
pVodpct 975(60wy~100% . 1121 NMVR (400 Mz, DMSQd6) 5

' 3 d, J =9.8 H, 1H), 8.59 (d, J= 9.0
, . 7 1M, '8.20 - 8.17 (m 2H), 8.12 (d, J =
4.0 Hz, IH N 8.03 (dd, J = 9.2, 2.1 Hz, 1H), 7.79 (d, J =
4A Predryre Mibk containbng(addixtute of 8-cBlorad6-22-khklpral piridid/B- i pyjdazine

4o T8 530 ) A RLZZALESRVZHOR R BARTRL £ 2
1nEoDdn pDiahd I rES ous Mobhied-withydrgom std1hen fetled, Aftenticating ©[102
S f %k nIgz 'sg'vgn't}falak LM RRAG s e g«?xcti & 0% J%%asghg;%éc%' ﬂaslnllﬁ

) - met hanbné 0 a solution o e coérpoun repar e
sthepmipogiathynmg, gi@. (B2 mg(317¥e)iofi 160ty 'BDVIB (AQD Mtz CRIUS G HNTU

29 L), 0. . 1 |
(1P eed &) THT e 1 Wik 0083, 4 IptdoTIAOUL SOGFHE 1
Vs 7683i (roy, @ dDal. 7R d 530 16 Hutldd), Ar6d (N-Ie 0 Byl Jox A58 i, 1

-t ddoid1Rgaapy.conti nued for an additional 10
%ﬁ%@ﬁéidﬁ4£gqm) \)/\'/as added. Di chl oronet hane (20 nl)
was added and | ayers separated. The CH2Cl2 | ayer was
Akt shbIeY 6. SMO4, evaporated in vacua and chromat ographed
(CHR2C12/ MeOH wiith, 0.1% Et 3N) . to _provide the conpound as
D-{lGr(2-&hyryl-raridivgdry - Uob¥Rmigzolathdpbpyradasingd-ylfiflaptp- 8. 57
(Hetngl}quino%inkiz, 1H), 8.49 (s, 1H), 8.35 (d, J = 9.8 Hz,
111), 8.19 (d, J = 9.2 Hz, 1H), 8.07 (dd, J = 9.1, 1.9
Hz, 1H), 158 01 (d, J = 9.6 Hz, 1H), 7.88 (d, J = 3.7
f A mixturdHf,100b 6D g d. 15Immod).id DMF 8. HmL) hhil ELRE@®.450nLy was

i’%g?s%dz Y/_?ti?')gbgé)ﬁ '(fc'%%é Hlixrziag% nﬁrﬁéﬂaﬁépﬂo”sbmﬁ'é')(s m%: .63 brfinoB 1T (3
(162, 183 (6Dninb D and big(tiptenyiphésphinepal hdiyin)(1L] dicRlodifle (1Cang] BN 43
'rMnQW&quéxleH a8do¥! e 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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30

t hi ophen-2-yl | - (4-met hanesul fortyl - pi perazi n-1-yl)-nmet han
one To a solution of the conpound prepared in Exanple
OWiD 0d7/0055g7 2.3 mmol in dry CH2C12 (100 ml) we¢EURHEds241
1- net hanesul f onyl - pi perazine (460 ng, 2.8 nrnol), EDC WO
2007/ 075567PCT/ 11S2006/ 048241 (560 ng, 2.8 mol ), DVAP
(340 ng, 2.8 mmol ) respectively. The resulting m xture
was stirred at 20 C for overnight. After aqueous work up,
the organic | ayer was separated, washed with brine, dried

omgr(lmm{diﬁﬁ@?qeléwmem?ﬁwngmmt Ql—ﬂxﬁitd‘(r']ramayllm} Tge

res ue 1Tl e y.CO QO give e esire
pﬁéu%&ffaz\ﬁ@’f”a&wﬂyf‘éa%"'gaﬂl' »e‘?’ggdiuﬁ‘g"?‘“%l% . 111 NMWR
(ChXCibb33 pBAut3 1 Brg, LBR L mEoBlin (THIF (J.zzmn.)lgas trizatedHyith 8.1 M ( m
4 . , =1 7.57 =9 8 Hz, 1H)..7A
(HhoBi 2 bt s e 1, ghy gomodpfcfing. T g s PGl
JtdtyeenXCBACI snd Bdterl Yhe MBagiEG)yeEnss &T@, &fnhbitiated, Exanpl e 99
| . p L1

68@1?%3%%9 Vit hRR CAUPYUHIP: 1 RSP MER-GRER0 896,
i @iz & ke NH3- KHp Briddazl a5.13xy 1 Kijes g - 8. kfui, 24, RE00.1) 9816, R
1 l e fonSt a .

) SRR AT 4. L) B 08 B | TR 5 G
t eBt2; BGtHA, 145t 226 (d\y CH; MS-(ES) ©Fz: RONMAGHA). mi xt ure of

3, 6-dichloro-pyridazine (1.06 g, 6.98 trunol) and

4-(4,4,5,5-tetranet hyl -
1, 3, 2- di oxabor ol an-2-y1) - pyrazol e-1 -carboxylic acid

tcrt-butyl ester (1.47 gpQnfid¥®¥ ) in 2.0 M potassi um
Eh 10

carbonate (10 nL, 20 mmol7)an , 4-di oxane (40 nlL) was
degassed by house vacuum for 15 mn followed by bubbling

Wigl (3. B fatizo ggfno'lin:lfﬂymEkhylg-zl_,fiﬁﬁﬁ_ﬁio#[ﬁ,r_:;_&]gm_6_9l] y}rﬁ'}?’l )

was then added. After flushing with argon.for anothe
10 min, the mixture was Re#2¥iEHe 70 C for 4 h and

all owed to cool to roomtenperature. The solid was
renmoved by fiItration}hrough Celite,__and the filtrate

N I N
SN A

Xx™ %N'N

A mixture of 6-{[6-(2-Chloro-pyridin-4-yl)-[1,2,4]triazolo[4,3-b]lpyridazin-3-yl]-
difluoro-methyl}-quinoline (see Example 100b) (50 mg, 0.122 mmol) in DMF (4 mL)
and Zn(CN); (43 mg, 0.367 mumol) 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) § 9.04 (dd, J = 4.2, 1.6 Hz, 1H), 8.95 (d, J =
5.12 Hz, 1H), 8.41 (d, J = 5.8 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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separated. The aqueous solution was extracted with CH2C12
and t he conbi ned organi c phases were dried over Na2SO4 ,
comcwearstsed, and purified by columm to provi Bel/BS2%/048241
desired product (46% . IHNVMR(DVSO) S 9.08(s, 1H), 8.47
(s, 1H), 8.31 (d, Jr 9.0 Hz, 1H), 8.01 (d, J= 9.0 Hz,
111), 1.59 (s, 3H); M5 (ES) mlz 280.8(MtH+). 5 Exanple
99: step b

6- 1Di fl uor o- 16- ( 1H- pyrazol - 4-y1) 41, 2, 4ftri azol o[ 4, 3- bl pyr
i dazi n-3-yll-nzethylfgainoline 10 A 100mL fl ask

ol AT SRSy Bl PHL PR BT i o0 ©

di f | uor o- quithisphen-B-WiHanatjlpipautinilyd)-amitdmond 30 ng,
0.55 rnnol) and catalytic anobunt of 3N HC1 in 40 nL 15

i sopropanol was heated to 80 C for overnight. The
reaction mxture was neutralized by NaHCO3 and extracted
by CH2Cl12. The sol ven %s renoved in_vacuo and the

resi due was purified I ash chro n@, aphy to give 110
ng (61% desired pro I;_l 3 8 10.2(bs, 1H),
8.83 (d, J=9.23Hz, 1 ,88.42 7, 8.19-8.31 (m 4H),

7 77 (d, I =9.0 Hz, X d, J = 9.0 Hz, 1H),
7.45-7.57 (m 21-1); M 20&!5/3): z 364.0 (M+rH). Exanpl e
99: step c

64D fl uoro46- (1-triethanesul fonyl-I11-pyrazol-4-yl)-11, 2,

48 1| bl pyri dazi n3-yl knet hyl | - qui nol i ne 25 WO
2859 géggg‘/‘é‘é‘fﬂ US2006/ 04824 To a 50nmL dry fl ask

c 6h$-diibidnerbenzofuran-5-yl)-oxo-acetic acid ethyl ester

6-{di fluggo-[6-(1H pyrazol -3-y1)41,2,4]triazol o[ 4, 3-

b]\p\}é{?da n- 3-yl1l-met hyl)-quinoline (110 ng, 0.303 mmol),

B @ Q my, 1.2 nmol) in CH2C12 (6 nlL) was
added n@t ha fHonyl chloride (138 ng,1.21 nmol). The

reacti on mi xtre was stirred at 0 C for 90 mn, until TLC
sﬁglﬁéél@lhé B g O(H2iNhwepalded pptienwide tofeoldi(ktCirselupias of hen

RS L ekt M o AR R Iy
c 8higdiehlprgmgibaee @PS“hig A(ftss%mwf:wtaﬁ@upa tyedarkcsoigiionyeps warmed
NBB % RER%L ﬁ)rreg%%gg gl(. g‘gz relulél a@uorlm%(tﬁ%’wés H)ovﬁiééuré&j intdl T
7 cglzev(lta@ed Clllcg wpler gfolgtn]z& ] .;iyoo mljg leedaqugcusgmgtqr& wasipl)rred
ig«ﬁ&o(xﬁmutgé'ﬁnd dvéhiblomethbOé a0 midwds dalvkdl 1hydrs wexcEpargred Ofhe
6291161 BYECHR TS ViR fichioepettians b1y fihg samBinad §FsChy i d
aExtiacB-wdré dded dwed MpSitR] filydrkd, evaporated in vacuo and the crude oil
purified by chromatography (Hexane/lEtOAc) to provide the desired product as an oil
(4.8 g) 54%. 'H NMR (400 MHz, CDCl3) 57.88 (s, 1H), 7.86 (d, J = 8.3 Hz, 1H), 6.85
(d, ] =8.8Hz, 1H),4.72 (t,J =9 Hz, 2H), 4.45 (q, J = 7.2 Hz, 2H), 3.28 (1, = 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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qui nol i ne Exanple 100: step a 20
3-Chl oro-6-(2-chloro-pyridia4-yl)-pyridazine CI O A
nwot 06787 3, 6- di chl or o- pyri dazi ne (1.04 g, 6POBURARSOYS241
and 2-chl oropyridi ne boronic acid (1.00 g, 6.37 mml) in
2.0 M potassium carbonate (10 nth, 20 nanol) and
1, 4-di oxane (20 tnL) was bubbled with argon for - 10 m n,
25bi s(tri phenyl phosphi ne) palladium (11) dichloride (236
ng, 0.336 mmol) was then added. After flushing with argon
for anotker - 10 mn, the mxture was heated at 80 C for
18\vjand owed to cool to roomtenperature. The solid
was~r efpved WO 20071075567PCUUS211061048241

gh Celite, and the filtrate was
separated. The aqueous solution was extracted with CH2C12
and t he conbi ned organi c phases were dried, concentrated,

aNdB RrokdidcRimidY (3,85 400N KAy 5181240 dh 4 Slifonddf tHd0a as

a solid:; IHNNLR (400 , 8.58 (d, J = 1
PR grepRie i 50 b Q0 ) bud gy peignits T0ade B2 g
Smhd)l) id carbBn &U’ﬁﬂﬂorldd‘(BO nl)ﬁ'Bhe(lﬂJ,xtu}é was Brirrz], at Tefhlx; foVBhOS)

oSBT St iRy e P e Bl BB P: daz

i nffc&dylhel ]dbtﬂllct]ﬁﬁzm-cﬁllﬁtﬂ‘lgﬂ 110G e Ho INMIR (400 \MHzNEDCI3) N 81321, 1AT)

p t mi

SRR = P3P LIy Rt Ry 7 s e Bl iy 658
O(sS 84), s8I (Y, Janﬂ3d{zf RHDrictequiJroT. Il kizG3N). ME ahizl: 240i(MIH").
hydrazide (314 ng, 1.32 mmol) in butanol (7 inL) was
flushed with argon and then sealed. After heating at 102

CEkamnple 402 stdpye  sol vent was renmoved in vacua and the

r VS . chr omat ography to give
1%%*%89@%’%'1%38 MI\W(‘Z}%O MHz, CDC13) 39.04 (m 1
B, = 5.1 FE 1 14), 8.37 - 8.33 (m 411),

do 2.0 Hz, 1 H, 7.83 (m | H), 7.75 (dd,
J = 5.$% 1. i
1 H); ( i APz

H, 7.67 (d, J= 9.8 Hz, 1 H), 7.58 (m
409/ 411 (MtlF). 20 Exanple 100: step
c 646- (2- Ethynyl pyridin-4- y1) 11, 2, 4firiazal o[ 4, 3-Db]
pyri dazi n- 3- yII-dlquoroneth qui nol i ne A m xture of
1698 celdgolygon (0 °(F of Hmoynﬁow%wwa(@ in $4£D b §hPEE- ZN1mpol) in
( @icﬂtﬁoﬂbﬁla&a@O 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
CH,Cl; (2 x 100 mL). The combined CH,Cl, extracts was dried over MgSQ,, filtered,
evaporated in vacuo and chromatographed (Hexane/CHCl,) to provide the desired
product (0.8 g, 79%). '"H NMR (400 MHz, CDCl3) § 7.88 (s, 1H), 7.70 (d, ] = 1.8 Hz,
1H), 7.56 (m, 2H), 6.83 (d, ] = 1.7 He, 1H), 4.32 (q, ] = 6.8 Hz, 2H), 1.31 (1, ] = 6.8
Hz, 3H); MS (m/z): 241 (MH").

Example 102: step d
Benzofuran-5-yl-difluoroe-acetic acid hydrazide
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25 degassed with argon for -S mn, and triphenyl phosphi ne
(8 ng, 0.03 Immol), Cul (3 ng, 0.016 mmol) and
bive(ba7iopdseny| phosphi ne) pal | adi um (11) di chl orP@E@EURAB/ Ok
0.014 mmol) were then added. The degassi ng was conti nued
for about 5 mn and trinethylsilylacetyl ene was added.
The m xture was m crowaved at 120 C for 50 m n and
concentrated in vacua. The residue was purified by
chromat ography to give 10 WO
2007107856FPCT11JS20061048241 ny (14% of

GHgmHMIUc 0- -trimet hyl si lanylet hynyl - pyri di n-4-y1) -
[1,2,4 [ 3] M\3- 133pyri dazi n- 3-y1] - met hyl Hqui nol i ne.
The abd¥e p ey’ (10 ng, 0.021 mmol) in TIFF (1.2 nl)
was treated with 0.1 MNaOH (0.2 nL, 0.02 rnnol) for 1 h
and concentrated. The residue was partitioned 5 between

Gkl restdne\edn@found E@pﬂé@ & ¢ ape ﬁngNB$3dﬁxh§l§| and hydrazine

can entrat ed, and c mat q hed to OVI de. 8
S0 ap 59 mighie d(met?lﬂﬁﬁré 3 @%@ fipx fgr 3 1hy §01,;&(? 1
HRT afd gvfhp(udted\)n vacuo lo kford b sérh)soh& p12>9uct&0 19 gﬁ 99%4'H‘NM18 00

o Mt Byadg doyo ag Ty .74 ¢ frnh 5 e o7 1 Ay 75

Hz 8.4, 1H) Hz 3LED67.08 (d,3 =H).3 HWYPIKES) m z: 399 04- ar). 10
Exanpl e 101

4-13- (Di fluoro-quinolin-6-yl-tnethyl)41, 2, 4firiazol o[ 4, 3-
bl pysplel 202 :13tep-ey| Kpyri di nel52-carbonitrile A mxture of

B B oty U B e A e e B0 dai
-thy&é_ne-Z-@ambbﬂliﬁmriﬂatiestlh;tle'} -qui nol i ne (see Exanpl e 100b)
(50 ng, 0.122 nmmol) in DM (4 nL) and Zn(CN)2 (43 ng,
0.367 mmol) was degassed with house vacuumfor - 5 mm
and A etraki s(tri phenyl phosphi ne) pal | adium (13.4 ng, 0.012
. The m xture was m crowaved at 190C
g the aqueous work up, solvent was
' ~=The target conpound, 21ng (41%, was
v .colum purification. '14 NVR(CDC13) 89.04
NT 6 Hz, 1H), 8.95 (d, J= 5.12 Hz, 1H), 8.41
1H), 8.22-8.35 (m 4H), 8.00-8.05 (m

7. 70(d J 9.8 Hz, 1H), 754 (dd, J= 8.2, 3.8 Hz, 1H

;\ﬁb;ﬁi‘z@} 33 400 3 %%e AR G5Y 351mmol)andthe

[Wu@c&wa&d tmﬁvmﬁﬂey?’ladﬂ 63 mg0cb Imambllin a-bitaBeUBtmiL)azad o]
rci 1 heated i °C oil. bath f
HHELRETBR0 N Pt hemionte was s 190 C ol e for 3 e,
cooled to RT dlluted with d1chloromethane (20 mL) and washcd with saturated
NaHCOs (1 x). The CH,Cl, extract was dried over MgSQy, 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, J = 9.0 Hz, 1H), 7.63 (] = 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™Y).
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Exanpl e 102: step a

(2, 3- Di hydr o- benzof uran-5-y1l)-oxo-acetic acid ethyl ester
OwdQoEabisgr Al C13 (5.55 g, 0.042 M was added RSOv¢S26fiefitsdel
to a cold (0 C solution of dihydrobenzofuran (5.0 g,
0.042 M and ethyl oxalyl chloride (4.5 nm, 0.042 M in
dry dichloronmethane (80 nL). After conplete addition the
dark solution was warnmed up to RT and stirred for 2 hr.
The resulting reaction m xture was slowy poured into a

AR Fo2t §dp FICl /1 ce water sol ut| on (5 nal/ 200 m_) The
c(gueous m xture was stirred 15 for 20 m nutes an

i Rers ki encie - gafbgrormethpbld 1 dutiainzolo iy P@ywé«%n-ﬁ-ﬂf-
RISk AH-2511- (ANRe RAIYRS S in-AWBL m¥RGnsne r act ed Wi th
dic Ior%grrét(haneﬁ}?l X) . Th;g@COITbI ned CH2Cl12 extracts were
dri hﬁver MpSH4, filtered, evaporated in vacuo and the
crude |I purified chr omat ography (Hexane/ Et0Ac) to
' &d_@roduct as an oil (4.8 g) 54% 1H NWR
.88 (s, 1H), 7.86 (d, J = 8.3 Hz, 1H),
Hz, 1H), 4.72 (t, J =9 Hz, 2H), 4.45
, 3.28 (1, =9.2 Hz, 2H), 1.42 (t, J =
=NMB (mfz): 221 (Mn. Exanple 102: step b
Benzof ur an- 5-yl - oxo- aceti e _acid et % ester 25

2768??@PS‘H@WPGPPF?PPS?E?BG’/W&%‘?&TV@N“& hostéasthanal &%m&é 88
Omixthrédzndl tP&ltéﬁ@ﬁtl‘SiNNﬂY)PB@denLP The s@ktute vaRR sBfred F® 3 hours at

B B30t 00ed Wi Y dmEaepaorioeati R Fao

rdH 2. Theevhitexblid previpRatsd wer: edllated; afi¢dnndenrediced pudssure,

AR ol PUTRR Ry R diA T B20, 15 R0 058P

X0093 2,100 miidR and CUENHD OG(BDCZUS?Z 18m81)3&pegivelyH) THe. rO@ilt{rgkd ,

S el Kt gl it s Mo pfine Glogs b G,

Imungl) (as added. Stirtingiwas geftinugdof At additimpOh@uviand wated (Fxabp| e
g adéédeﬁl&u&&%ém&w (]@6 nEL)X;Las%&éda%qaﬁ&%F&af’éal ﬂle%ﬁ;élz
ester d sol ution he co ound
ﬂﬂé‘?p&’%@lﬂ‘?drp‘@sf Mﬂs&(qyawst»@ in mc&o m&%@mmmﬁg@p h8me
glg%é\_%dl({m%u@h Qubivd ﬁeal.)e& I(éékﬁtaleﬂaﬁHﬂ ﬂ@)a@cykt: HffoxtdEH ﬁﬂettﬁrel dg
an
§P{DP?IFWgaS\faa§fchWﬁ tolidd B HMRZQ:&OH MHer%Mﬁ@a@ |5c§ﬂ691ﬁdx{ ur9é3
Vﬂﬁ) shﬁnér%gtemedm Mo mCﬁ—mtmf 1({;0%365@6@ @@le)ﬁfi zm? enso
extracts
P EE. S 7 et Fh7 (i, 330 By 0P AT THh Mk
arod (efiirnmat ogr aphed (Hexane/ CH2C12) to provide the
desi red product (0.8 g, 79%. 111 NWMR (400 MHz, CDC13) 8
7.88 (s, 1H), 770(d | = 1.8 Hz, Ili), 7.56 (m 2H),
6.83 (d, 3 = 1.7 Hz, 432(q,J=68Hz 2H), 1.31
(t, J = 6.8 Hz, 3H) wsgngr 4L (M. 25 Exanple 102:

step d Benzof ur an- etic acid. hydrazide’

(5-{3-[(2,3-Dihydro-benzofuran-5-yl)-difluoro~-methylj-{1,2 4Jtriazolo[4,3-
blpyridazin-6-y!l}-thiophen-2-yl)-(4-methyl-piperazin-1-yl)-methanone
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WO 2007/ 075567PC T/ US2006/ 048241 A m xture of the
conpound prepared i:n step ¢ (127 ng, 0.53 nmmol) and
hwarazinsss{ 018 nth, 8.9 mmol) in dry met hanol PEBUTLY6/OAEL]
stirred at reflux for 3 hr, cooled to 5 RT and evapor at ed
in vacuo to afford a sem solid product (0.12 g) 99% 111
NVR (400 MHz, DMSO-d6) 38.12 (s, 111), 7.90 (s, 1H), 7.76
(d, J =9.1 Hz, 1H), 7.52 (dd, 3=8.5, 1.5 Hz, 1H), '7.09
(d, J = 1.3 Hz, 1H) Exanple 102: step e 10

543- (Benwf ur an-5-yl -di fl uoro-net hyl )-11, 2, 41tri azol o[ 4, 3-
01p¥r'r_'§a2| n- 6-yl I t hi ophene- 2-carboxylic acid ethyl ester

m xt ure of the conmpound prepared in step d (0.115

.51 mmol )Fa ¢ conmpound prepared in Exanple 97a
(16 . 6T~ in n-butanol (3 inL) was added one
dro The m xture was heated in a 130 C oil bath

L.cloled to RT, diluted with dichloronethane
(20 nL) and wished with saturated NaHCOB (1 x). The
CH2C12 extract was dried over MgSO4, filtered and
evaporated in 20 vacua. The crude residual sem solid was
dfevdmnie {035 5teB 8r onat ogr aphy to provi de the desired product
(@5 DY aHons i DRy b 4B otacond By 1By 3y 20 (. | = 9.8
, 119 F8 19 (m 411), 7.88 (d, 3= 3.8 Hz, 1H), 7.78
9.0 Hz, 1H), 7.63 (J = 9.1 Hz, 1H), 7.09 (s, |
) 7.6 Hz, 211), 1.37 (t, J =6.9 Hz, 3H).
) H4). 25 WO 20071075567PCT/ US2006/ 048241
Exanpl e 102:™"st e?) f
(543- (13enzof aran 5-yl -difluoro-nethyl)41, 2, 11tri azol of 4,

B L BRSBTS
4. 54 imod)dn iditharoieihah&lE 0l hanodlowly aﬂﬂéd me(hydmmndlfur

t[{'l at TS (WAgjlgt% %ﬁl%—'mgn%l)lé'flggﬁxturem?as%aﬁtnur ult%? 3o tfrﬁmg was

our s evaporated Tn vacua
vc@henue@ For 34ntir) Thfamdctml rdwcmredawtxtzm péurpd H® foe vwrktrZ80 mhe and

SO TR 100, 9 AR (L
SO MGG pGRsd 1yarse AbiromMoBriG (HrxetdE@AD 09
ﬁl'%‘i’ieﬁeﬁ?r&ﬁmpﬁﬁ'm’m @ooﬁ&ﬁ%“@b)c#) %579?23(‘5' M8), ¥ 36-@(? J=

resu%‘t ure was stirre Omn tes an
N NENBP D6 BE (dhd= 60, 024 4.6 (1. D 83 Hirs QDI 4 5Qke) aadédrz

Séﬁc?rﬁ!zlﬂ@c yas £Lanthidjued; 105 =an @ediyi onal hour and wat er
was added. Dichl oronet hane (20 niL) was added and

Iayers separated. The CH2Cl12 | ayer was dried over MySOH4,
exempIal 8 siep pvacua and chromat ographed (CH2C121 O -

5-{3-[(2,3-Dihydro-benzofuran-5-yl)-difluoro-methyl]-[1,2,4]triazolo(4,3-
blpyridazin-6-ylj-thiophene-2-carboxylic acid ethyl ester

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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1510%ve0H) to yield a solid product. Recrystallization
for EtOAc afforded the title conpound as an off-white
swloi20b7/0k887 NI VIR (400 MHz, DMSO d6) 8 8.60 (dPCTIUROG/0g8241
1H), 8.17 - 8.07 (m 4H), 7.79 (d, J 9.1 Hz, 11), 7.65
(dd, J = 8.5, 2A Hz, 11), 7.50 (d, S = 3.9 Hz, 111), 7.08
(s, 1H), 3.67 (m 41), 3.34 (in, 411), 2.32 (s, 3111); M
(mz): 495 (MN. 20 Exanple 103

(513-1(2, 3- Di hydr o- benzof ur an-

Sstikek ) athiefihk @r@-9me Eooldd[ 4 R Mahidrel ao@dtod éb, dtyness. The residue (0.28

RO o Bt SECTRET OO DRSP R O DR e

103%6 LMok 2n ﬁbaaiwals enlhemeattiuk ansdeoqg &) -bdﬂhffbtJE héurgceti c
aci d eth*] ester F F To a cold_sol ution

i an BT G i Pl b SR R b g9 Shengagt i 5,
NVREQ Ok (1 :@l TROCHNEL Banet ¢aldridd)oveasigSOQWit¢redde@orated in

s M SRSk e LR Gl e % SRt b dstbsderogyet

C@Bgdyuad. 'l NMKR (400 MAREDMBACH6)D8.62 i, 1D TEHz NS, po wded

into 1ce water (80 extracted wt 0 x..100
MU RN Bl R Y R L o el PR R Ry
f6.88 e, ¢, 8. £MaPIH)AL.61t, In= 8.2CL0 2HY) &. 36 g ar A aag, 2phe328(t, J =

(oS8R B P U G IS0 5

Hz, IH), 6.81 (d J=8,9 Hz, 111), 4.62 (t, J 8.3 Hz,
:74Hz 15214 3.24(t, J = 8.9 Hz, 1H),

f%"i"”?ﬁ% s""’f 1 Hz, 1H). Exarr%JI e 103:( step b "

55634ﬁ254&EMMWﬂwunﬁeuz¢ﬁﬂﬂdmmﬁnynwﬂdUﬂLaaﬂmmwﬂbﬁyiNﬂ 2,41

t4 b I

B R P o e G i s e e G e

prepaﬁgd in step a (0.30 g, 1.24 mol) in CH3OH (10

The compound prepared in step b was dissolved in a 2:1 THF/methanol (3 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 HCI 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, CH3;CN/H>O containing
0.1% TFA). The final compound was filtered through a HCOs cartridge and dried

under reduced pressure to provide the title compound.
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m.) was treated with hydrazine (0.58 nL, 18.6 mmol). The
resulting mxture was WO 2007/ 075567PC Tal S2006/ 04824
stviornehras7 ref lux for 2.5 hr, cooled to RI' aRfd/US2006/048241
evaporated to dryness_ The residue (0.28 g, 1.22 minol)
was conbined with the conpound prepared in step a of
Exanple 97 (0.66 g, 2.4 mmol) in n-butanol (5 nlL), heated
ina 130 C oil bath for 3 hours, cooled to RT, diluted
wi t h di chl oronei hane (20 nL) and washed with saturated 5

NEHER (bo XiHz, DMsEHEEE R Rt rrch 7ues 161 i €1k QV L INISLLH),
filtered, evaporated in vacuo and chronat ographed
(1276 T Ha00DVeTHp 1D prol-de 1 hBzdEd). Féd (BrbaBéttz 78
noy, 4.48q4,i7ld 7.8M2, (40Q Wiz g =f§.§\/§£}21@)3.§33(n§2wg)93.2§ (519804
Hz, 1H) 8.19I{dd, J =9.8, 3.7 Hz, Zh%, 7.90 (d, J = 3.8
HZ, 25y 2.367(np A5 2-23 (9 3Hp MY (plg): 497 M8y 1z, 1H), 6. 88 (d,
J =85Hz, IH,J =87 Hz, 2H), 4.36 (q, J = 7.2 Hz,

2H), 3.28(t, J =108.3 Hz, 2H), 1.34 (t, J =7.2 Hz). M5
(raiz): 443 (MR+) Exanple 103: step c

(5-0-[ (2, 3-Di hydr o- benzofhmpteStod- di f | uor o- met hyt Hi, 2, 41t
ri azol or4, 3- ’

kl pyri dazi n- 6-yl Pt hi ophen-2-yl) - (4-nethyl - pi perazin-1-y1)
- B Diftuvoog6-I8-popy likénz0bLSRHY A, A-iepro BB-b ipy Siegn-B-pjemethyl} -
dissolved in a 2:1 THF/ nethanel (3 at) m xture and
treated with 2N NaCH (O.lémﬁilfeThe m xture was stirred
for 3 hours at RI', evaporated in vacua, diluted with
water (10 nL), a acigified withg6 N Ha to pH 2. The

white solid precipi 7eg| wer e & ~:dri ed under
reduced pressure, 20 d$ et n (3_nL) and treated
with HATU (0.12g. 0.31 rnng| )= oBt(24Nny, 0.18 rrunol)

and DA (0.1 nL, 1.04 mnol) respectively. The resulting
m xture was stirred at RT for 30 m nutes and

Ny BFBEMé RibP g&ﬂgiinfh% afixtlgd Oﬂ;-—chlgrozéf-(i-ﬁlr@P])—thmgl—?gg%dazinc
Stlrrln% was continued for an additional hour and water

(Eoamply Pl 8% maelP-d h b handiiifieorp-aginglin-opdceiirrsis and
| MR fle SEPRIE20.80 mldILinGuded 22| ndlyk asiBithebwdh h88n QY@ fhen

MySO4 and evaporated in vacuo. The residue was purified
pyalpd fes Beasingab Rt Eor(60dy thaisolspristasrempyed inpasuaand ey ep
GodigE N asPiBEd b?ﬁ&smﬂ&rﬁ&tagra Qo 10e l60Ahg (Jjw? drignala light
conpound was filtered through a HCO3 cartridge and éiled
(RN sclis L SEMB (LHE. CBC 8910448 Her 31 |6 HeohbBuAcS Wo
2007 20 6XBETLCH ik, SAPVEN0482¢4 (n, 1 MBS (4.00- diziz, BVEDs 061,

761 30 L S a8 {88 oy il dns Y et

IM+Ha'y. 41 (d, J = 8.6 Hz, 11-0, 6.88 (d, J = 7.8 Hz, 1H)
4.59 (t, 1 =8.5Hz, 2H 3.65 (m 411), 3.25 (t, | =8.9
Hz, 2H), 2.36 (m 4H), 2.22 (s, 3H); M5 (mz): 497 (MH)
5 Exanpl e 104,
6-fElifluorod46-(2-propyl-thiazol-5-yl1)41,2,4ftriazolo[4,3
- bj pyri dazi n- 3-y1] - et hyl | 10qui nol i ne
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A pressure tube containing a m xture of
3-chl oro-6-(2-propyl -thiazol -5-yl1)-pyridazine 15 (Exanpl e
2@ 0 2867@psse) (36 ng, 0.15 mmol) and PCT/US2006/048241
di fl uoro-qui nolin-6-yl-acetic acid hydrazide (71 ng, 0.30
nunol) in butanol (2 rnL) was flushed with argon and then
sealed. After heating at 95 C for 64 h, the solvent was
renoved in vacuo and the residue was purified by flash
chr omat ography to give 60 ng (95% of 8 as a Iight br own
fﬁlde)GﬂéALMb@rMﬁQ( MHz, CDC13) 89.03 (dd, J = 4.3, 1.6

, 8.36 (m 20 3 H, 8.18 (d, J = 9.4 Hz 2 H,
8 16 8 14 (n1 1H, 7.58 (d, J =9.4 H, 2 H, 3.06 (t,
Jrhe fdildwi }Tgre ZeséNtativk. 28shys wlse%y%rtﬁﬂhecﬁinldkterrhrﬁeg thé bioJoglcad

m 423
26'0*771%9% 58@%&%%5&@2 “Eﬂ&LT‘}Séﬂr%*T‘?“ to Hifjgirate

ftﬁﬂﬂn%lmlﬁ@1ﬁ@ﬂétﬁﬁﬁftﬁrigtfastﬁorassays were performed in

determi ning the biological activities of conpounds wthin
the scope of the invention. They are given to illustrate
5the invention in a non-EXAM gggAfashlon EXAVPLE A

LEXPr essi.on, t1on i nant
o R e

expreSS|on and purification of the cytoplasm c domain of

t I
Tl R cifRs WS bl R RR, B PRI RS
showsn qfngMemm bwhe\ptl\ﬂptmeptsmrfpsam kigasg pctiviyosThwe

K:B'Q) RSmic cPoﬁ{alfn ﬁ':Is 4@'5 armr]cQ&Yds 2Rl QEOMI kh ﬁ&ﬁ&oé? Wlty tR §RC
84( 8) 6379-8 for th R‘Eﬁasmc domai n of

Nspily elcapssine, klr@é%ﬁ(gﬁlilﬂqﬁgl ! lﬁ§7’tp)f?‘b§?qll é\c #@déSdbmi n, was
anplsh:ksedghy PCR O igoaucl eotides were custom
synt hesi zed by (ui bco-BRL (Carl sbad, CA). Forward
ol i gonucl eotide netkinF2 is identical to nucl eotides 3068
Al%Ellé)ﬂACfbrh ihb Q%ﬁﬂﬁbﬁﬂdoﬂ&rﬁ@d%ﬁ&pkdr?gﬁig&mlﬂ% i 6ﬁgﬁzéﬁjnase
e t that t en 73 an 7 ve
R et Bl B3 e DR oy S el Fo5p T Peplenyed BY
[(Rib@oBRE .(Chdsbed . SeA D | Fogemdalligoductketide ticikidt2ais identickd nd | cal
to M yenc f
SRS B0 0o ol Bt dao Bl s o TRAE Do e B
4137120@6 BethfavreBQ@eamd@W& heg been ataed to cacaxhoBamH eite for
Jl 'rggﬁgs) ée%rsﬁ 'oﬁErE ugleBH&d%étFﬁaguIfkeldgﬁﬁcgf’r!%%'d%%&éleS
mere se

CR prifers to

K1 opB4sefithe Mmeﬁmﬂwem %Jph@ws@ﬁ oR bﬂ‘ﬂno&@%?g) ericerithgd

GEEIRAE RS BetwBah 93724987 Habd bochTREkS tESELO T MRS sn&e@ltlggrﬂﬁéh%
usi ng .Tag DNA pol ynerase (G bco-BRL; Carl sbad 5

APRAIOTHRE PRIBOSFD, T%@“&?M"éa%ﬂ%}”?@d“ﬂi # BLR @“mefsx)‘alam?éfy Mgk
&&t@pmeytsﬂuesxﬁe @binak ASA IRNCPEICE E1dHe ;eﬁei;tspcmﬁml (g-tlld’h_@ec94c
an or m nut e,

onds 0C for 30_.seconds,
Lo A, B ittt By R B D T DV o sF ¢ | b
Q@Néo-gBR’L ; iaeisieadt ap.l) a2y mWéuasaldNIm’t 2(?]¢eﬁhgeeele@mgzx i@so0 pl
ne nto an e ector e r Qdul S
Jrlume, etrwo@g: ts l}sﬁe §|y%‘lﬁ%of COn(t:gngng%% (9 %or%
2&ohdd, 60%SHr BCI¢ddna) @nd 02FEX44.1 minute, on a Perkin Elmer 9600

thermocycler.

The amplified cDNA for the cytoplasmic domain of Met receptor was cloned onto an

expression vector. The PCR product was digested with BamHI (New England

161



10

15

20

25

30

Bi ol abs; Beverly, MA) and Xholl (New England Biol abs). A
di gested 1.3 kb product was isolated and purified froma
1¥oagemosse? gel usi ng Gene O ean (Qoi ogene; | rRETHES20@AYS24
Vect or pFastl 3acHTa (G bco-BRL) was di gested with BanHi
and Xhof (New Engl and Bi ol abs) and the 4.7 kb linear
fragment was purified froma 1% agarose gel 5 using Cene
Clean (Bi0l0l1). The 1.3 kb Met cDNA fragnment was |igated
to pFastBacHTa vector at 4C for 16 hours with T4 DNA

g’,iaﬂs@ Hebﬁ"ly' &wj zﬁﬂ?(lﬁﬁ QN&bE)lgiaﬁd Bidlaal A\idesier 1<3t‘kb11t§}oaxhot
St ted i gied BBl ot 4 g e, SRt [QR PR Myine

tdwe). W tdd pFagBafH TaNGitkecBRL) Was cagéscw vt BaxHI esbKhsl (Newan

HrelpT it bR R RS Belt Ghdhnest Bied pli¥ied b 19 adapgre el

asing Geak IBeap@lnd 61)BRLE. 1.35TkieMer eDNAdragatenowasfigatatas pl at ed
ont ai

s S R

fm amnmhﬁslﬁn@meaﬂ anmhlgg thedMdt nyﬂoBlahnatdmnmntlaNm cmgme]:% the

Ieor i O BPas Rt 8, Rt Rt Rl TS FRRE e, o

(@tagemllois&oklaimsma of GA;N tamindlfhmgs@ p@@medely thehi lipEion

H [ X r whi ¢ the I
ST P e R P R M K R R R
Al(ﬁs'fgantfnnnétmh nDNAvas @tpmhmmo aBalggmseSplataleomdlmng 100 ug/ml
%Img)%l it aHéE E%ecp fo gglhégrgmtagéﬁgga:tgolcgum%sa&érg rplﬁc’cked frtom these
pbaex Bukleeraw &ﬂcBrbrdntacnntahmmg 168 pptad aﬁtplcxmnrfmem;hm Plasmid

ul Qvir u a G bco BRL
ISR e DRTH Olikl o TR BlBH GG ol Pl (Gt E 0
réatericic Ca) and clBngsesttegnedi ddBacwik BasHiEt w1t Thres clomeeehich

A LG I

DR EaER Rl R YRER T B LA
gnofar PR sequendegnglysie 25 transfected with the reconbl nant
bacul ovirus DNA. Media containing PO viral stock was
col l ected and used for 2 subsequent rounds of viral
&St deneepifasBtacHmetkinll & copianeAne MUtyiess ot thasioned £ddetyi r al
Ty plas R B nECshd Wad REC S gerbRAteClebSmbikilc bicuieVifisher vest ed
24, 48, and 72 hours post transfection. Infected 519
CEPIESSIOfe r%ecPS}’Q!é‘&“‘ﬁcﬁ’lﬁ‘”S‘ﬁf Wi epperatefyeging phesGigeo BRy ¢ nm
'BeCl To-Badsysivhi folbwing@heproticOl spbd\/haivﬁgﬁhe CnaUfbidél, BiieHy,

TRl ST R st T or SRR el Tr s G R B

RirekDNAdisolhted, an@atiecded SFtREIR fue Met sBPEY mtﬁd %49 iasedt ERYovere

EC AR AR 60 bR th ot 3G PRLA PRl

N as golddcted andeusds] fot 3 sylesequept xyeds ofiviial amplifivation s6
anti body to confirm expression of the Hi s-tagged net

| ci nase protein. Optimal viral concentration to Sf9 cell
Multiple\gaaceg apiéangiof agphfledsyimhtagk wers ustd toyinfeetesd cally. deallsd

freRahat ddtearanks, 'aﬂa QQ 'hb@l@ pSQrﬂthfé&ﬁ)ﬁ Id\@éﬂe&@b &il@%f&ﬂ ysed
recover% occurred hours post infectio

dira P Csipdihpbt %Qs'i 58&7%}?‘% b B m%"%f‘a%o}?e liQi ‘§Mt PMGEP-5%
BY140P3 8 $ig) A1 166UEBIR 305 Bl apRERRLAE WA RhEBatisH 9

i nsect cells transfected wth the recombi nant bacul ovirus
ARIgFmEgs f”e%ggé sty (Plesct Bﬁﬂﬁﬂ’dcgt)o FleBdysates WeEhiePAratsH ot
HErZp EDS-MEGE theYiSRdsfeeDidf diRbcel0REAMBInBENS EorMMmuinbsoHCl
pH 8.0, 150 niM NaCl, 150 iriMimdazole, 1.0 10 nil4
PVBF, 0.5% NP40, 3.5 pg/ m | eug)eptl n, 35 pig/nml aprotinin.
The | ysate was incubated witH°% m of a 50% sol ution of

Ni - agarosc beads (Q agen) in PBS for 2 hours rotating at
4C to capture the Hi s-tagged protein. The |lysate
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25 Reconbi nant viral stock was transferred to the
contract |ab, Pan Vera (Madison, W) for |arge-scale
ewpreeairesa7 and purification of Hi s6-MetKin i nPGUETH(HEL]
sufficient for H gh Throughput Screening. A 60 L scale up
and 4 step purification schene yielded 98.4 ng of protein
that is nore than 95% pure. 30EX AMPLE B Della
aut ophosphoryl ati on ki nase assay on the c-Met WO
2007/ 075567PCT/ US20061048241 A DELFI A tinme resol ved
fdnuigsie S BabcAluRBS Blptsvese gbed oftkdn hod-FRar @gibbdygtoaionfirm
Ee?(ngegsgg[ggft +€ ?lﬁiltagggd(e\}% Snatsc:rl].ﬁro Ut O r}osggvgrr t!:oantc!an atloR lflo S%9he
reH ratitv ssadstdrnéned Byex aminatdrogth yﬂa;els abilmnddfroxh ldﬁ’farem/latfmtgm
COD%%OESQ-]&XX]aQﬂ &%%m l%lgg\l% hgéc ngdshglgouarptospgnq Ctlfogupl ed to

uropium-t vant a ormat is
that it all ovved for the devel oprrent of an

[ [

a&"s@ﬁ’ﬁ‘%&‘?{é&(ﬁé %h}ﬁﬂnﬁéaglgxtc. gqer'ig% e §1r:] 1%5% l@%l?\%g\gg M#h
aeteppin e mg:rf«)ﬂnmil oY aisqvayelblttaavﬁsct%wtb therseonabikams haculovirus
Stﬁg%%gégs%s t¥Bisk @@éﬁﬁﬁméﬁk tombhidlof M rRRBRP BRI &HiifN-

LFI' A Met 1 0] ation assay IS very
suiftsr eonpainife A n&\’léﬁrgﬁgiF Sﬁo?/-‘é’énww 3 é%é%@a@ﬂc 3 1.

Ther B9SeYo. P%Q@%UE% Jgﬂ{ﬂ 1B [{cﬁﬁﬁ'muyﬁl %ﬁroftlginl %lys'gféewas
purified Hi s6 tag asm c domai h of c-Me

dneupeied widh mg 9&% ﬁ%iml@hofd‘ﬁ i-mpppse hrads (Risgeniy RBS for 2
IR takigR atuetfte Ea;(&f@ e PYik- Jggea plddin. ﬂ’h@l)@ate Qoam(mBéA) and

di spensed tQ assa | at es at vol une of (? per well.
éﬁlaé’k%gsﬁ BN pp tthﬁﬂmea% beee%\%%lo%edwm a b0 m gelumn.
(I‘E‘]Lz%lhﬁ'ﬁe b&EWIE kfetd adlo“leh)to Wk&m& ehRedeht Aidwdise ﬂoN?tﬂ'ougB 5‘he

of c ound. in 4 adde 0 test
Fioct FHTR B DS e PR akp b R4t S ORG-S
Vbﬁ]l df&luthh&;u&Ht @phmphnrryd: H 911 S0aart N4T1, MEmMinhidatosd 1.0

addi 20.re ign huffer,. 50 i nM
Lo S5l G colfind %%ﬁ?a“ti’“i?&m%/f’ﬁg@@‘ o) BT,
Teopiectdd. ASiRrall Riqubsof wmhdracnmuiwatesdpaated bp 115@1@1@8&1&(3% afdor

%1@9%%@%[’1]&39 Ygsrgtrgey él%lo\é@ﬁn? ﬂn? ¥ O 1% 04 gﬁ)tclesggé fdr B>

ur opl um conj ugat ed ant | osp
Kepomasgie ftaiprBirep afe $afel Gaomagzie BipiRade dT lteomaer prgiain barwl on the

I@(lofrﬂaésnégam'gei ﬁzfs thé %p%(')ﬂ?lag‘l ﬂfer for ﬁ%tl\Q&KuQ@ k@dg&fgsﬁ&dﬁm

wel | assay plates at_ a vol une 1/'wel I, and

tﬂ ém’délﬁé@ggsfl P%%Hﬁ?‘éﬁﬁ%\”étlﬂfpéﬂqb&‘ Prasgin F@“CCA%‘H’)P 35legtiraated

VIS tHe B i8S 6 ©dintket WBPSppeRchiatelyiDmgd, p1/ wel | of Delfia
wash buffer (Perkin Elnmer). After the final wash 150 gl
of Del fia Enhancenment solution (Perkin Elnmer) was added
tRhcsabhauah}al cxbclt heS ms&yrep kathe carmehct laB,utmt‘eda atadie@iWI)
t.enper at u ad on
ARGt SpprRich s B R T HEPT elR & Sp Bl brcignt for
iigh Thrdugwut S0seting.ngH0df sc@3Elpernd 4t sitp pomificBeh ehess yiehied
£ jes were cal cul ated using
2@4;% rél?'g%asrg %&gx??%pad Sof tware; San Di ego,
V\D 2007) 075567PCT/ US2006/ 048241 EXAMPLE C

EXAMPLE B
Delfia autophosphorylation kinase assay on the c-Met
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A cell based ELI SA assay for c-Met phosphoryl ation A
cell based ELI SA assay was devel oped to evaluate the
atviol Joéy 787 conpounds to 5i nhi bit HGF sti nul at R/ES20p6{048241
phosphoryl ation in cells. S114 cells were seeded to a 96
wel|l tissue culture treated dish at a concentration of 5
X 104 per well. After a 16-20 hour incubation, culture
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CES), from ACEA Biosciences Inc. (San D ego, CA). The

RT- CES system uses specialized RT-ACE mcroliter plates
(wat0R0R67 ACEA Bi osciences Inc.) to non- 15PG/ERPIsEHSR41
quantify cellular status in real-time. The interaction of
cells with the surface of the plates, which are
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‘%%‘(’HA)con& sting of 18.0% crude protein, 5.0% crude
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i rradi ated 20 ALPHA-dri ( rExdisple® cobs(r) Laboratory
Ani mal Bedding in | a ors on a 12- hour
light cycle at 21- %pgchgi"%%ff& S%9¥- 60% humi di ty. Al
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protocol s were approved by an Internal Aninmal Care and
Use Committee (I ACUC). Tunor _rrpl ant ati on Xenografts were
initiated from UB7M5 human gl $%bl ast oma t unor fragnents
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m ce. Each test nouse received a subcutaneous U87M5 t unor
fwagnentssed i nnB) inplanted in the right fl ankCT/ERM60KR41
growm h of tunors was nonitored as the average size
approached 200 nun3. Twel ve days later, on Day 1 of the
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i ndi vi dual tunor volunmes ranging from 172-352 rnnB8 and

gthaﬁm Eﬁa&d otnléﬁﬁim\éﬁl @B@ssf @a}‘uu&l&om& is CHO®M {/quiaﬂﬁﬁ)g\ihgli

cal cul at usli ng .t he or nul a. r. Vol - .

vipTaFessey oL opgaiegic disgpsy. mosf i %ﬁx‘mﬁ ggp I§hygent aﬂﬁﬁﬁastﬁw

Wesigh clliffatyt fhgn ﬂﬁtphk’ﬁih]?lﬁinﬁomﬁdﬂfohfiﬁlc&ﬁmﬂwtbl@dﬁl wesls 1 ng is

equivalent. to 1, m®B aof , tunor. volume, Drug T t ment

A REPIE TP i Qae ST AR UL BRSO S B! (isanayerient ot cell Ratss may be

vidngted bﬁfl&madeﬁ bg e useeld-Yiet hm&se\deﬂiibitdne (Seen diasgj WoC,afar£id Y0
0 e cl ode HPB

Y A P 0 e G AT K b NbEESRr.  Calil BEviedQin "

sQadodaepytiderbdrologpay (zmeﬁ)g?fﬁ 6pfaned wcfetrems nmetd tha@se)s Itwbmdd also

S B M B P LD S e SETE

f otbendiseaseditftéser ence bet ween t he rredl an tunor vol urres of
15vehi cl e-heated and drug-treated m ce, expressed as a
per cent age of the nedian tunor volune of the

V¥isthods.- ¢ r cat ed control group, by the following relation:

M@Qlu@eﬁ sdAtiEp 5va§/ QJeMﬁJd witlr zl\/ﬁgélﬁﬂmzm rEléé@oHMnsmg sfskéne RT-

- x100 di an Tunor Vol unec"

n)
o%?% &amaécﬁﬁ@lﬁ%eﬁnaﬁ Ipg a0 DiseenfzAY Wv}“r%f«s Ph%efﬂ Hifer
os‘peﬁmmmlm -AICE nﬂcwmérlpudw; (un m’mwes tachA Bhibstnfbaées dmf/) to20n-
Toxki re wej or the filrst ILve
iRy Bt GUNE o T RSt Thi i ortantice i bt nér o
escafatenefithé pﬁtw,emmblyaﬁa ﬁmegrwed tm&lrgmﬁ;em:trany saduedrg®s, leads to
and ni ca

dtilé:" gene?at%tng)ea —electr ser éc C'jmce reg ontse tﬁ luglslerq peé’anccta Qayl{xé: Ity

en o
mdlcates more cell attachment and thu‘ less cellu]ar scatter.

50 pl of Assay Media (MEM supplemented with 10% FBS, 2 mM L-glitamine, 1.5
g/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 oh the RT-
CES. 50 pl of HepG2 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 200p1). 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 ICsq values were calculated

using GraphPad Prism software (GraphPad Software; San Diego, CA).
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death is classified as TR if it is attributable to
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WD 2007/ 075567PCT/ 111S2006/ 048241 Bl OLOd CAL DATA The
activity of representative conpounds of the present

i woendiosseT S presented in the chart bel ow. Al FCHERPRH0H§245
are in itMand data is accepted as valid if the 95%
5confidence intervals cal cul ated by G aphpad prismare
within 2 fold of the 1C50. E xanple # c-Met Cell ELISA
G50 (plVI) cMet Delfia autophos 1C-50 (plVI) 1 0.014
0.003 2 no data no data 3 1.03 0.016 4 0.313 0.07 5 1.93

dose. A death is classified as non treatment-related (NTR) if there is no evidence that
the death was related to drug side effects. A death is classified as non treatment-

related unknown (NTRu) if the cause of death is unknown.

Statistical and Graphical Analyses

The Mann-Whitney U-test, for analysis of medians, was used to determine the
statistical significance of the difference between the MTVs. Prism 3.03 (GraphPad)
for Windows was used for the statistical analyses and graphic presentations. Tumor
growth was plotted as the median tumor volume, versus time, for each group in the
study. In addition, final tumor volume and final percent tumor growth inhibition
(%TGI) were also represented on the graph or on a separate bar graph. (* =p < 0.05,
** =p < 0.01, *** = p < 0.001). Results of the US7MG tumor growth study are
shown in Figure 1, Figure 2, and Figure 3.

Figure 1: Example 1 was administered orally (p.o.) at doses of 30 and 50 mg/kg
twice a day (b.i.d), for 21 consecutive days. Both doses produced statistically
significant, dose-dependent inhibition of growth of US87MG tumors grown
subcutaneously in athymic nude mice. On the last day of treatment (Day 21), the 30
and 50 mg/kg doses decreased mean tumor volume by 66% (p< 0.001) and 97% (p<
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, tumor growth inhibition of U87MG 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 q.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 administerzd 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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0.015 6 0.112 0.008 7 2.15 0.111 8 no data 0.243 9 0.048

0.0016 10 no data 0.217 11 0.086 0.006 12 no data 0. 056
180 2007/075567 PCT/US2006/048241

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 q.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.

Example F
S114 Tumor Model
Methods
Mice

Female athymic nude mice (CD-1, nu/nu, 9-10 weeks old) were obtained from
Charles River Laboratories (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 NTH 3T3 derived cell line S114, which has been engineered to over-
express both Human Growth Factor (FIGF) 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). DosinZ was continued for 4 consecutive days.
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Compounds of the present invention were prepared fresh daily as a clear solution in
20% HPBCD 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 pimary 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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BIOLOGICAL DATA

The activity of representative compounds of the present invention is presented in the
chart below. All activities are in M and data is accepted as valid if the 95%

confidence intervals calculated by Graphpad prism are within 2 fold of the ICsp.

Example # C‘Mg_gg'('*&'—)'s‘\‘ cMet Pcta_l;i: (itl:ltlgphos

1 0.014 0.003
2 no data no data
8 1.03 0.016
4 0.313 0.07
5 1.93 0.015
6 0.112 0.008
7 2.15 0.111
8 no data 0.243
° 0.048 | 0.0016
10 no data 0217
11 0.086 0.006
12 no data 0.056
13 0.215 0.015
14 no data >10
15 0.088 0.002
16 0.2948 0.009
7 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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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 2.4 0.077
32 no data 0.305
33 9.9 0.096
34 no data 1.19
35 0.075 0.008
36 no data 27
37 0.346 0.016
38 0.002 0.00045
39 0.001 0.002
40 no data 1.08
H no data 0.056
42 0.406 0.013
43 0.14 0.011
44 0.143 0.002
45 no data 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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Example # c-Mlt(e;_ggl(lulill.)lSA cMet :)Ce_lff’i)a(i:;;)phos

55 0.001 0.001
56 0.023 0.0009
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
s >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
I 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
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ampes | RS e
85 0.26 0.053
86 0.034 0.0028
87 0.004 0.0006
88 0.05 0.002
89 0.23 0.004
90 0.54 0.003
o1 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
98 0.004 0.002
29 0.034 0.002
100 0.140 0.005

100b 0.034 0.002
101 0.120 0.001
102 0.079 0.003
103 0.210 0.004
104 0.037 0.002
Example # HepG2 IC50 (uM)

60 0.287

61 0.106

86 0.715

89 1.102

97 1.165
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METHODS OF TREATMENT / PREVENTION

In another aspect of this invention, corapounds of the invention can be used to inhibit
tyrosine kinase activity or expression, including c-Met activity, reduce kinase activity
or expression, including c-Met activity, and modulate expression of c-Met in a cell or
a subject, or to treat disorders related to c-Met kinase activity or expression in a
subject. Inhibition of c-Met activity is believed to indirectly modulate c-Met

expression.

In one embodiment to this aspect, the present invention provides a method for
reducing or inhibiting the kinase activity of c-Met, and modulate expression of c-Met
in a cell comprising the step of contacting the cell with a compound of Formula L
The present invention also provides a method for reducing or inhibiting the kinase
activity of c-Met, and modulate expresision of c-Met in a subject comprising the step
of administering a compound of Formula I to the subject. The present invention
further provides a method of inhibiting cell proliferation in a cell comprising the step

of contacting the cell with a compound of Formula I.

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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In other embodiments to this aspect, the present invention provides both prophylactic
and therapeutic methods for treating a subject at risk of (or susceptible to) developing
a cell proliferative disorder or a disorder related to c-Met. Such disorders include

pre-existing conditions related to c-Met expression (or over expression) and/or c-Met

mutation.

In one example, the invention provides methods for preventing in a subject a cell
proliferative disorder or a disorder related to c-Met, comprising administering to the
subject a prophylactically effective amount of a pharmaceutical composition
comprising the compound of Formula I and a pharmaceutically acceptable carrier.
Administration of said prophylactic agent can occur prior to the manifestation of
symptoms characteristic of the cell proliferative disorder or disorder related to c-Met,
such that a discasc or disorder is prevented or, alternatively, delayed in its

progression.

In another example, the invention pertains to methods of treating in a subject a 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.
Administration of said therapeutic agent can occur concurrently with the
manifestation of symptoms characteristic of the disorder, such that said therapeutic
agent serves as a therapy to compensate for the cell proliferative 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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The term “prophylactically effective amount” refers to an amount of an active

compound or pharmaceutical agent that inhibits or delays in a subject the onset of a
disorder as being sought by a researcher, veterinarian, medical doctor or other

clinician.

The term “therapeutically effective amount” as used herein, refers to an amount of

active compound or pharmaceutical agent that elicits the biological or medicinal
response in a subject that is being sought by a researcher, veterinarian, medical doctor
or other clinician, which includes alleviation of the symptoms of the disease or

disorder being treated.

Methods are known in the art for determining therapeutically and prophylactically

effective doses for the instant pharmaceutical composition.

" As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product
which results, directly or indirectly, from combinations of the specified ingredients in

the specified amounts.

As used herein, the terms “disorders related to c-Met”, or “disorders related to c-Met

receptor tyrosine kinase ” shall include diseases associated with or implicating c-Met

activity, for example, the overactivity of c-Met, and conditions that accompany 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
c-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.
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It is known that overactivity of c-Met has been implicated in the pathogenesis of a
number of diseases, such as cell proliferative disorders, neoplastic disorders and

cancers.

The term “cell proliferative disorders™ refers to unwanted cell proliferation of one or

more subset of cells in a multicellular organism resulting in harm (i.e., discomfort or
decreased life expectancy) to the multicellular organisms. Cell proliferative disorders
can occur in different types of animals and humans. Cell proliferative disorders

include neoplastic disorders (as used herein, a “neoplastic disorder” refers to a tumor

resulting from abnormal or uncontrolled cellular growth) and other cell proliferative

disorders.

Examples of cell proliferative disorders related to c-Met, include tumors and cancers
— for instance, hereditary and sporadic human papillary renal carcinomas, breast
cancer, colorectal cancer, gastric carcinoma, glioma, ovarian cancer, hepatocellular
carcinoma, head and neck squamous cell carcinomas, testicular carcinoma, basal cell
carcinoma, liver carcinoma, sarcoma, malignant pleural mesothelioma, melanoma,
multiple myeloma, osteosarcoma, pancreatic cancer, prostate cancer, synovial
sarcoma, thyroid carcinoma, non-small cell lung cancer (NSCLC) and small celi lung
cancer, transitional cell carcinoma of urinary bladder, testicular carcinoma, basal cell
carcinoma, liver carcinoma - including leukemias, lymphomas, and myelomas-- for
instance, 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 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 iymphoma) — and diseases associated with

the formation of new vasculature, such as rheumatoid, arthritis, and retinopathy.
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Other cell proliferative disorders in which overactivity of c-Met has been implicated
in their pathogenesis include cancers in which c-Met activity contributes to the
invasive/metastatic phenotype, including cancers in which c-Met is not overexpressed

or otherwise altered.

In a further embodiment to this aspect, the invention encompasses a combination
therapy for treating or inhibiting the onset of a cell proliferative disorder or a disorder
related to c-Met in a subject. The combination therapy comprises administering to the
subject a therapeutically or prophylactically effective amount of a compound of
Formuia I, and one or more other anti-cell proliferation therapy including

chemotherapy, radiation therapy, gene therapy and immunotherapy.

In an embodiment of the present in\}ention, the compound of the present invention
may be administered in combination with chemotherapy. As used herein,
chemotherapy refers to a therapy involving a chemotherapeutic agent. A variety of
chemotherapeutic agents may be used in the combined treatment methods disclosed
herein. Chemotherapeutic agents contemplated as exemplary, include, but are not
limited to: platinum compounds (e.g.,cisplatin, carboplatin, oxaliplatin); taxane
compounds (e.g., paclitaxcel, docetaxol); campotothecin compounds (irinotecan,
topotecan); vinca alkaloids (e.g., vincristine, vinblastine, vinorelbine); anti-tumor
nucleoside derivatives (e.g., S-fluorouracil, lencovorin, gemcitabine, capecitabine) ;
alkylating agents (e.g., cyclophosphamiide, carmustine, lomustine, thiotepa);
epipodophyllotoxins / podophyllotoxins (e.g. ctoposide, 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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inhibitors (e.g., flavoperidol, imatinib mesylate, gefitinib); farnesyltransferase
inhibitors (e.g., tipifarnib); histone deacetylase inhibitors; inhibitors of the ubiquitin-

proteasome pathway (e.g., bortezomib, Yondelis).

Further useful agents include verapamil, a calcium antagonist found to be useful in
combination with antineoplastic agents to establish chemosensitivity in tumor cells
resistant to accepted chemotherapeutic agents and to potentiate the efficacy of such
compounds in drug-sensitive malignancies. See Simpson WG, The calcium channel
blocker verapamil and cancer chemotherapy. Cell Calcium. 1985 Dec;6(6):449-67.
Additionally, yet to emerge chemotherapeutic agents are contemplated as being useful

in combination with the compound of the present invention.

In another embodiment of the present invention, the compound of the present
invention may be administered in combination with radiation therapy. As used

herein, “radiation therapy” refers to a therapy comprising exposing the subject in need

thereof to radiation. Such therapy is known to those skilled in the art. The
appropriate scheme of radiation therapy will be similar to those already employed in
clinical therapies wherein the radiation therapy is used alone or in combination with

other chemotherapeutics.

In another embodiment of the present invention, the compound of the present
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 berein,

“immunotherapy” refers 1o a therapy targeting particular protein involved in tumor

development via antibodies specific to such protein. For example, monoclonal
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antibodies against vascular endothelial growth factor have been used in treating

cancers.

Where a second pharmaceutical is used in addition to a compound of the present
invention, the two pharmaceuticals may be administered simultaneously (e.g. in
separate or unitary compositions) sequentially in either order, at.approximately the
same time, or on separate dosing schedules. In the latter case, the two compounds
will be administered within a period arid in an amount and manner that is sufficient to
ensure that an advantageous or synergistic effect is achieved. It will be appreciated
that the preferred method and order of administration and the respective dosage
amounts and regimes for each component of the combination will depend on the
particular chemotherapeutic agent being administered in conjunction with the
compound of the present invention, their route of administration, the particular tuamor

being treated and the particular host being treated.

As will be understood by those of ordinary skill in the art, the appropriate doses of
chemotherapeutic agents will be generally similar to or less than those already
employed in clinical therapies wherein the chemotherapeutics are administered alone

or in combination with other chemotherapeutics.

The optimum method and order of administration and the dosage amounts and regime
can be readily determined by those skilled in the art using conventional methods and

in view of the information set out herein.

By way of example only, platinum compounds are advantageously administered in a
dosage of 1 to 500 mg per square meter (mg/mz) 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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75 to 250 mg/m?, particularly for pacliiaxel in a dosage of about 175 to 250 mg/m®
and for docetaxel in about 75 to 150 mg/m” per course of treatment.

By way of example only, camptothecin compounds are advantageously administered
in a dosage of 0.1 to 400 mg per square meter (mg/m°) of body surface area, for
example 1 to 300 mg/m’, particularly for irinotecan in a dosage of about 100 to 350
mg/m” and for topotecan in about 1 to 2 mg/m” per course of treatment.

By way of example only, vinca alkaloids may be advantageously administered in a
dosage of 2 to 30 mg per square meter (mg/m?) of body surface area, particularly for
vinblastine in a dosage of about 3 to 12 mg/m2 , for vincristine in a dosage of about 1
to 2 mg/m? , and for vinorelbine in dosage of about 10 to 30 mg/m> per course of
treatment.

By way of example only, anti-tumor nucleoside derivatives may be advantageously
administered in a dosage of 200 to 2500 mg per square meter (mg/m’) of body surface
area, for example 700 to1500 mg/m®. 5-fluorouracil (5-FU) is commonly used via
intravenous administration with doses ranging from 200 to 500mg/m” (preferably
from 3 to 15 mg/kg/day). Gemcitabine is advantageously administered in a dosage of
about 800 to 1200 mg/m? and capecitabine is advantageously administered in about
1000 to 2500 mg/m? per course of treatment.

By way of example only, alkylating agents may be advantageously administered in a
dosage of 100 to 500 mg per square meter (mg/mz) of body surface area, for example
120 to 200 mg/m?, particularly for cyclophosphamide in a dosage of about 100 to 500
mg/m” , for chlorambucil ir a dosage of about 0.1 to 0.2 mg/kg of body weight, for
carmustine in a dosage of about 150 to 200 mg/m” , and for lomustine in 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 mg per square meter (rng/m2) 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/m’, particularly for doxorubicin in a dosage of about 40
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to 75 mg/m?>, for daunorubicin in a dosage of about 25 to 45mg/m? , and for idarubicin
in a dosage of about 10 to 15 mg/m? per course of treatment.

By way of example only, anti-estrogen compounds may be advantageously
administered in a dosage of about 1 to 100mg daily depending on the particular agent
and the condition being treated. Tamoxifen is advantageously administered orally in a
dosage of 5 to 50 mg, preferably 10 to 20 mg twice a day, continuing the therapy for
sufficient time to achieve and maintain a therapeutic effect. Toremifene is
advantageously administered orally in a dosage of about 60 mg once a day, continuing
the therapy for sufficient time to achieve and maintain a therapeutic effect.
Anastrozole is advantageously administered orally in a dosage of about 1mg once a
day. Droloxifene is advantageously administered orally in a dosage of about
20-100mg once a day. Raloxifene is advantageously administered orally in a dosage
of about 60mg once a day. Exemestane is advantageously administered 6rally ina
dosage of about 25mg once a day.

By way of example only, biologics may be advantageously administered in a dosage
of about 1 to 5 mg per square meter (mg/m?) of body surface area, or as known in the
art, if different. For example, trastuzumab is advantageously administered in a dosage
of 1 to 5 mg/m?® particularly 2 to 4mg/m” per course of treatment.

Dosages may be administered, for example once, twice or more per course of
treatment, which may be repeated for example every 7, 14, 21 or 28 days.

The compounds of the present invention can be administered to a subject
systemically, for example, iniravenous,ly, 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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step 20 of contacting the cell with a conmpound of Formnul a
I. The kinase activity or expression of c-Met in a cel
OThegphsdshy ‘BhbrntaButirall detcepublieetfdiyto plodeardtemBienand known
in thefart gych as the capbt Egnase a sa¥ gesq;ibgd
HE PR BRSO 18 ROGH AT SRS UL & & OV PYrOMRICER T c an
avizo ddenimetasditeen imdk bea himap, b eppizdpriagy eVetefinary Mats are
phasphaoryl.at i ing.an ELLSA assay.far nat h as the
A RRLBE AL R eiin gt AR oL TR RlD 20
"Eginpatotls iasludsBefnhwdationnior bethadtigicalandfor apteriadry ups.ef er abl y
a mammal, nost preferably a human, who has been the
obj ect of treatnent, observation or experinment. 30 The
tarmers arphrdgereseary asd inge @hirmaepuiicalrexgiprents, mchudingabiatinot on
A meABOBIAGEL, QuGRhdid §%€%E huBALantQ RO | ek @K&S, Up Dy
the cell. WD 20071075567PCH 1150061048241 In ot her
RreRsE2HEsH dyascandifoatingsp bepiposifenspuialle forjof) admjmigiration
BbOMASIRid F6HkY, mcmbximpt_tamﬁts,a?g:etstl SRRy tdabh HRIRRES mh@idiate
.risk o

treatin ubj ect at or susceptible tq)
EGRteoPFG e eL P BRGITE Bsir BT Strol EBHlos 4 Bov g and
rejuad 6mé,Gueh al{‘d&blu(tjiSHQ Ryrtlps eliiey; smuRRInkldMAd SENpensiisS Rofds
conditions related.to .c-Met expressjon (or over

SRBPL b PRy o A et Ml S BRSOt SuBii a1 e
isospensioosn provi des et hods for preventing in a subject a
cell proliferative disorder or a disorder related to
c-Met, conprising admnistering to the 10subject a
prhgphgtmeaseutial fompofsitivntof the pgseurinvapfiop algd inchdlesut i cal
CRERRRLEE QNSRBI H0R ISP el GOUBOA Bt and BF e pReskANfvetion.
pharmaceutically acceptable carrier.” Adm nistration of
skiegompeptt metides hgjevrelessn cofEieufyRigallys 2 pelymgec carrier) and a
NRMpbESd 64 th®@preSdnt EWERERIE characteristic of the cel
proliferative disorder or disorder related to c-Met, such
that a di sease or disorder is prevented or,

H1bw hledsk YRIdY graddi@y@ders Brelvell 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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15progression. I n another exanple, the invention pertains
to nethods of treating in a subject a cell proliferative
diveanearsser a di sorder related to c-Met conprPGEI/ERI06/048241
adm nistering to the subject a therapeutically effective
amount of a pharmaceutical conposition 20 conprising the
conpound of Fornmula t and a pharmaceutically acceptable
carrier. Admnistration of said therapeutic agent can
occur concurrently with the manifestation of synptons
Clirerpacticéss iast prefeceblt mmoplérﬁaesj(ee irsthe parigh &f atsak @ to 500 nm in
eut s_as .a therapy t
R ekt 8 SO O i3 oV PP R PIRADR N 460
onMBtmete2b | n anot her exanple, the invention pertains to
nmet hods of nodulating in a subject a cell proliferative
di sorder or a disorder related to c-Met, such that
ndwuiresentdnveption hlso proyides gizthodivist prepaps the Pbarmacewicak - Met
%H \Qélhgnsrgﬂh@ﬁ{veﬁﬁbnanﬁk 09 ?&lﬁ\dt&%oﬁﬁblla IPJsQl\é Q&irv@txﬁéf@ment
rder or a disorder rela to c-Met, conprising
aa mumasetlneatirwge@ vith gehamnaseiticalqarrer pprrdips it ey Eptpnal
qfhfaﬁﬁéceyt%amwaun@ii.g @ecnmama@siéh Icﬁﬁﬂer &qma latvhi@® variety of
nprising the conpound of Fornmula | and

pfﬁgpq-,#@ pg;g” f%b%fpﬁr%&?l‘ giop desired for ac\mmstrauon e.g., oral or
Z0eohld)d 208 RGlirddnd006 OnGedhrid g ﬂ:etcaﬁiﬂsbsmémh YkAabiagaFdrn,

effe t|ve unt" refers._to ap anobun an_active
k‘ﬂ?ng?fé‘}aﬁ%l{f’éﬁlt’f“édéi‘ méégﬁf*m{“h’é{?d 'hi'ﬁsbf"l' qgid ofld| ays
|pae1m:ma>h$,eﬁ¢h sifer ©agple, Odspansibns Odliotas aﬁssdjaﬁcng @au@btm’ﬁyrsa

rese her. erina octor or

R A R et D e crPalBle AP R i syt -

aslarsigagéres aidthe likd: dorssolid oeah peparationsclhiclagd, forexempisppovetieos,

h c |cal e bcits.th | al.0

pca r[a% ets elc%g aml Ig]atbge%slé %}a'ggetca?rheé% gx}cgéd% 1v% ncludc I,s]%arckl;es a

rsesfera,rd@lhem gvmu@ngng ag¢rasn lubmedhits dindgse tlishltqgratmghemts and the
ni

HEPL e oML LB AR Blo it B3 Bbe ol SYTRI Bl

kqﬁmmaaeﬁust ¢rel dpsegefupit fgen.dp mhinhisgsa sobid Rharmacedicplcagiets are

beQQ:lelB/ %ﬁipl&y@h | ¥ elifeClabls H%S&Ssufo&rcota!ea ok BikAAtoated by
p armaceuti cal conposition. used herein, the term

"SEAHESFDRIgHes- (T PAICBIFEREY thegagice yih asially cppptrierile water,
GRGRhioftien q.gtraﬁerﬁpw ckh@fle] 108 pAPLRR b ScH 3 aldiRg SNESilify &%r

amounts, as wel duct which results, directl
PR sy ettt MRS Fhenstin mry Apte e i which
m@gar:gxﬂr@n‘b& ligmidt da:ma-pensp‘cn@dg ﬂg’ﬁhtminﬂ the’zmce%ayulsaeeinﬂsleyﬁ NIn

Tpatraélarq?or sgo%etleagr > retleaf??a(gg?r té/pfcg{l% a ggly eﬁglc?rrler and a

mocipouhei ofitbeprs st as'smmnareﬂrsmmssml@d ar dijspesat inreg argdviid
t \Y

A5k ke obfineLARIo IR (AR Rkl bl Qe MBhpul

"olbptedr arceil-in-whtef-type Kewlsian Rreferaply, the agpgaue solhiorinpluges

esma&sa%w@a eﬂt@)e'dusséemem 2l g%lnl&’so%npgtev&g)%@@ﬁoﬁ DL ;
IVty i ch 25nor mal not possess

'tlmvéat%r-tm emulg)m tmebt@ageell@d%vsr@mp@ gépvéhclﬁ%mtwns ghe

WiiRridast &elide 4Rl Bl doRlpBLAPEE th I\geéam eatdons | eading to

constitutive activation of c- Exanpl es of "disorders

related to c-Met" include disorders resulting from over

smermhxa{alc&nmﬂfcoﬁrﬂmlomr& R walD BT peY dBsGh uARRIAN!L tablet,

g or nutations in I\/t? or disorders resultlngfrom
SR %ﬁ?werhwﬁ“mwwef abdAbe LkeranAPILBthE 4ot
abnormal Iy hi gh amount of c-Met or nmutations in c-Met.
WD 2007/ 075567PCT/ US2006/ 048241 It is known that
overactivity of c-Met has beef | nplicated in the

pat hogenesi s of a
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nunber of diseases, such as cell proliferative disorders,
neopl asti ¢ di sorders and cancers. 5The term "cell
pwol Joé7rsss? ve di sorders” refers to unwant ed cBET/US2006/048241
proliferation of one or nore subset of cells in a
mul ticellular organismresulting in harm(i.e.,
di sconfort or decreased |life expectancy) to the
mul tieentilar organisms. Cell proliferative disorders can
occur in different types of aninmals and humans. Cell
pugrtdiérematdssaey th dedivelams:fientiteutbee mrasﬂiabow sldeders (as

. r
Fy el eopfbosNERRSAS i el R uot Bk ubip o TR
gamnteh)m\adﬂi mﬁh@qn serlosipnr] tedspecafilagd @heslmed‘é‘pm abpwtht)l wg
98 26 /B! Pobd Pl BbhiffRy hy? BrliRED) 1y, e BeAh AL L frofir Mok 0681 ude

tunors cer or i nstan here itary and
spoutdpP @ngﬁlemﬁboga pielghtpsr dagrapst preferilprieem abpuws 415 to about
LRGRADEEbE b g'&'}g%b@lj daS2RRE EomBARHE Hay %éﬁ&hﬂﬁéi@red gh ‘aQéE?men
ovart an can hepat occl | ul ar carcihoma, head and neck
9 b dord ties ep1 daya TbF Aevrass, hewaier.cuayade \aaed fersading yaemie

qeddueﬁém%fra nehﬂs ViRE s&faﬁ@l JTPBoondbk BERg tz@E{Eﬂ gdRank
| eural el iorna, nmel"anoma, nultiple nyel ong,

ﬁ@@@%wmﬂi‘éﬁér dhe pge ‘?,faﬁﬁté%‘rdaﬂ?ﬁ P%@%%%t@ne& RERSE periodic

spsiay ndly bs2rpEIYBd. t hyroi d carci noma, non-small cell |ung
cancer (NSCLC) and snmall cell lung 20cancer, transitional
cell carcinoma of urinary bladder, testicular carcinong,
b’asfaiab@ahéseeampbsnm ard iin\t@ft doa:rge Ecmrmueh ésrtelbltalldj pils, capsules,

Ipo l&em asn‘lu]el:ﬁ),/ hteﬁﬂq Ej}ln}{% 15 ¢ r sus en, ?(E)nsd tcr aerosof(:%NL)
amlutdssppay&rqrqbsomypmdesL wkmaor(dkplg):s ompmmtonb:y fiptrodyt i c

AR Al sobTIR O 6 RUE Rl BHEBT ok iMbisu GRELEY,
li @‘!?Ik?é\@ﬂ ar (naufiptiom nAldraaiivety, Fhgrcgmpestion mayph pmaer(tm_@@)fonn
Qhﬂéb‘ié%? BH&’J W&ok ﬁ&#&ﬁl@k %&MdeﬂniéYrQﬁ‘éd ?oHBkQJn?IEDE‘rP&X&hGle

l eukema (JMWL),” adult T-c 'l nea
¥e Pty §€$F‘@§P@Pem/ﬂﬂm@sﬂm decanedte| spiyeagpeby adarisditapovMde R,
pdt %@%muaa tférQn@é&ﬁ@E@lHFﬁJe@ﬁ@Ssﬁor pk lla\g)pcnﬁil dohfoditibYEsuch
di sor ders multiple eI On%w& nyel oi d

a8 th%wcqqab@gmu@rq @’h%R‘ftWakcad‘il%re%lge
(cahwenticmdl kbting Gt dierts éu)tmah 6d1A ktarchaiactost, seasshs sorbitol, talc,
assSOocCl a ew vascul a tli‘le SUCh as

Siea0is At e v el iR P e e B S &
206 BABEEIRTENIS26) Gt 3 A8 Fdidn Obdier preBdrinufatioh ichmpaditioe

%r?cﬁil" gagashddrﬂorgéﬁ%'s“ otk ao%ti'c‘é}n uf oﬁf.eb/g%sé?x@ﬁ]@&%h ora

elrr pat ogenesi s I nclu cancers 1n which
@hmacamcaw togeprabie salblersof. t Wheheeferiing tosthess/ pigffaasuktipe

QB&BQ&M&%*Z{S Ihgl?ll)églilb&.% £ ' nEAnt tHapth\é‘ﬁE% 1ﬁg1]¥§iteni i dﬁggrsed

over expressed or othéerw se altered In a furt
SHevr thferghopighe enmpasisase that e CPW@ﬁtl?'bWaé Re &?ﬁdg glégh\aded

GoRbhakyicprRcd Rtk thks dubsad ﬂasletsolsmg BkY LipkhiBg THiesdpas et

of a cell proliferative disorder or a disorder related to
erafiermplgtion eqppposition isihen subdidedintgynit Harags vty S thestare
ALEriBES htive Iaemhlamtglfﬁnﬁ 0hjte aboud SOM Rz P Bl dcEiad ingremiem of the

rophyl act.ically effectj nount. of a .co of
%res nt¥nventlon a‘I‘hey tablets or pills of the novel composxgorppan%e 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

187
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10 Forrmula |, and one or nore othcr anti-cel

proliferation therapy including chenotherapy, radiation

t Weragyrsgene t herapy and i nmunot herapy. | n aPCERBPOHHEAL

of the present invention, the conpound of the present

i nvention may be administered in conbination with

chenot herapy. As used herein, 15 chenotherapy refers to a

t herapy involving a chenot herapeutic agent. A variety of

chenot herapeuti c agents nmay be used in the conbi ned

t méatdvearge comphodd, the kitterdwang ih eredorm oOhreryelape Qpeanihé former.
t

SR, o s R B et S5 g oo S Rof0

céipiptsgration in thé R@raph and permits g Apger e@rﬁmna@ p@gs igtact into the

P&t 6810 bedRESEAMGE kaseC ATPRIAS Siafdcbid QﬁEPQéJﬁk@a for such
(irinotecan, 20topotecan); vinca al kal oi ds

VeI 1ayaraer copfings, siehimpietials inglpdips M&Wberaffftﬂolstﬂeﬁ?ﬁrwds with
Niich 6RSdrBR Mendival d¥Esaltehland &ill|ldd@E@@Ci |, | eucovorin,
gencti t abi ne, capecitabine) ; alkylating agents (e.qg.,
cycl ophospham de, carnustine, |onustine, thiotepa);
ePhPRGLOP Fytink f @Kich $he/ coppdepiyt Hopinara Infay( i igcorpbrardsade,

t epi romat.ase.i nhi bitors tro | e,
| S B RmisH it GTRLRE oA Pl S st Tl oL FBv ged
Zﬁtrqmpqueem orfoill sugrsh siau, )md ﬂﬂorefdjdrmﬂasﬂs(mtlgcdlbbroﬁmmax ed
co% onsecmoil sc¥£ne oﬁ hX' oarlltu entt 011( as Belt as 435S am(.gti 5 ePat
ﬁ Zarnapt Cetuxiab, YT tux ap
pelrarmam@l Vt:hlalst u&tutaab dldpemaxglozambndleg h&ﬁntsrfpbaqueous _
UL GRAGR BHACH bIGRek R el Wb B GLAAO DGR

eonyci n, unor uni Ci n cln, mto cin
d@m@rﬁmiﬁg@mwcarmmem}w%mlﬁse oathyisaipelose) polahmwhexrsm@ilom el
( gelam ﬁJeQIqafdaf{%hH&n sARAT AORLES 48 enGMIgQﬁ'dik%eéfr@ng&% el

net hot r exate); tubulin-bil ndi ng agents
cipbinglugs thersypthetcoandriepis gums b el fag%t‘@p@p ABf8r ase

i ﬁthhbl édiufos Bndihe 1ik&NPSPaR Bk &) admiHid FRI6R Midrad bitgerR@fiRtabd
ret|n0|d§ vitamn D and ret|n0|c acid); retinoic

a%ql‘gl%éﬁﬁt%?‘i‘%‘m BOK PRI i P HRERORIRY Y(‘@“tﬁm suigehleit ane) ;

| prieftaedtivedPe 200103, 0d 96 Mt ddor O Q% E2ddn is@bdikidt or s

(e.g., flavoperidol, imatinib nesylate, .gefitinib);
farnesyltransferase inhibitors (e.g., tipifarnib);
hadtantageodba cemybiasie of Fdriruid longy bé aimilbistepedsinaf singhedaily dose,
u ' lei s) .
55’11'5 totrt]eg :&Q{ ug st@?@ﬂ&%;é ?!acﬂm}’s e§é§| i \%\PQ&I &Q%FSOJ;P a{:u’é’aﬁ\ﬁg%ﬂoﬁnfé"ﬁ
aqime@gtmllys Fuftorrmgre, sorbeoumdefqg Ithej mesyohbwwatqn@nn ¢ administered in
3l RARDAR ViaGoROARMS of RitBSL AHilah AN GIREIRS 6 h trbabdnd Qicin

tunor cells resistant to acc'é‘g‘t ed chenot herapeutic agents

alftiches WﬁBt“@ﬁ‘t"P 5t bosard oadingry gk} 1g thas gieh Te bppduingderpdyin the

Chiowd o & Iﬁ&thbMﬁal eli g %&Edne $he doRBpeldRRSIBRanE willN6F dodlse] Bem
channel 8cker verapam | and cancer chenot herapy Cel |

CAPEPYS 14t %‘éh‘iﬁe‘E‘eG‘(%?mAfﬁ@’uéb"“t 15 RRBLFHMEP1 y, yet to

ener ge chem)t her apeuti c agents are contenpl ated as being

ef.ul on wth t cCoppo t he prese

5 atrean, (57 LB REPotin8 e SbF DG opfpsu b AiRE drug

[ aqumhemman bé}@omlomm)wmm anbrat, hen{osxas pitrmacenavdll yorreesmabld mert
el 0 SR ra 1.aon r . AS

A SO0 EREREL Vel Aplnk b MIBLAGR obif ften o°

ormpssmt suifablg poslersglubhieanty, bjsadegratimgragents aivbeadering agents can

York SsKRBIN O 8e, Sirdue le

art @efhg&%%rgéégg?‘%’ gktgerﬂ%c\ﬁene of r alll(tﬂ(%é% igaon %ﬁg}rdg yﬂg\nﬁtﬁkf&{;e

simlar to those already enployed i'n clinical therapies

wherein the radiation therap%( 8i s used alone or in

conbi nation with other chenother apeutics. 20



10

15

20

25

30

I n anot her enbodi nent of the present invention, the
conpound of the present invention nay be adm nistered in
comioeTarsson Wi th a gene therapy. As used her ePEI/USZHEsHES241
therapy" refers to a therapy targeting on particul ar
genes involved in tunor devel opnent. Possi bl e gene
therapy strategies include the restoration of defective
25cancer-inhi bitory genes, cell transduction or
transfection with anti sense DNA correspondi ng to genes
cstrdetn gelrian. ngiusaltshgdraigich s slapeke oh bete-1actse oot WeaRINALSh B aigl
R e T
n'ﬁi@éﬂl“@é“ﬂ&mﬂﬁ sedumdepzdaeespdingy pestale sgdifmschlorilg and thetlier
ePRR PRI fncflide! Witkout wﬁaa& b BrarchNReGQNRAURAe Abad B&ronite,
present invention may be adn1n|stered in conbination W th
arothep gpmenf8iediif: As used herein, "irrununot herapv”
refers to a therapy targeting partlcular protein invol ved
in tupor devel opnent via antibodies s eC|f|c to such
Tk&d&lﬁ dogage oggbamﬂdé]cts 05 Ri6 PreseRynvopEpn may be varied over a wide
Z@gg?dfﬁ%ﬁfn@(l? m@%@%ﬁh f Q%Rﬁ:{:} ber&ﬁgl FGHd)rﬁBa:jd&gﬁisﬂ&iony_fh‘éCul ar
endot hel i a actqr_have been used in.tr
cSRiRPaP Bon e PR TS BB eg Ptk lrs eniaiding. PR 0%, 0.1
anislito, ars, 5o, aooormanm 0. otxlme moesmltzsﬁam/m inlgraink ef theo
RGBSR T L SLRL e b L AIIROUSIN (e
etetatvdr Agredfectiveadragmt o&nhﬁrdhgllglorﬂherlmmrdm a dosagprevel of

Sﬁ&ﬁ‘%ﬁég q‘{’l?ﬁ%ﬁ)c;i) gf&(ﬁﬁn%ic%ottl;b l\f@etlé perct?a§'eé’ahllﬁl§h\?ﬁthg N

corrpoun m ni st a perro ar i
ameaeris frapchberi(heF tordhant 155mgkg pf 'eqde/rwelgfd penéqyr and mgre an
AUV RAFERYS BburD/EloIbstd 10 S/ESEtbddS VRS I’[theW' 'l

be appréciated 10 that the preferred net od an order of
HPmPaPed efdhe pissenh inveREon BRYEAdMBIsH S RGe HEMARTP ta frpr or

I B&ke TRes oY dSapR e MIPONERL 2 Bhed i@ agpmbi nation will depend
on the particul ar chenotherapeutic agent being

adm nistered in conjunction with the conmpound of the
mﬁﬁﬁmtdo}.drgu@fd;tﬂecaﬂmlmb@}eﬂ a9 e Qe a1y ASIRHHInSd bﬁttﬂo@asmnéﬂan the

par ﬁ‘é‘f ‘gqrtglajy ri%ebﬁé‘q%1%{63%33%1,513%?@5@%@3@ o B%‘glgglgt&?tlon the

thxdngm bf/the lpkdaration f the maé of ztdhﬁmﬁﬂﬁapfdﬂpﬁﬂcﬁhe ad\asesnait of the
J’seegs‘)e%{ ShaftiBy gg{e idfiton, aa%to‘év's dshocd oA YedAr i h1e' 'ﬁ.%é.ccg arrnPlﬁ ge[néﬁel%é o
Vilraredi inclulimg phdent Bbfe rw;pﬁmchlat sndamele &t pidminsstretied vall melt an

e £2010 Rk .l h ot her chenot herapeutics. 20 The
6p%§nun1ﬁ@ ﬁqug%d order of adm nistration and the dosage
anounts and regi ne can be readily determ ned by those

Si‘ﬂe cbﬁﬁohﬁhst(ﬁ EhePrtseHSinWhtioR BUEAILd %mﬂﬁ&%qﬁ ¥ ¥drrh B Vi €W
of the information set out herein of exanpl e

difosomefedivPryRYS EBpYER e%sr@#@n&awalﬂﬁrag@eléylvgﬁamweé%r ed
| Vesiglesl QB A @il @hmE £ veHiB1eSTULIPSIonted U Be fRhed FrORTH VERiktyQdf

¥ surface area, for exanple 50 to 400
55}1 5 wglugmeput got limitsg) tQ EMANPRIbis 1‘(?&%?@}%“ ﬁp%@%%f‘dﬁshﬂﬁ‘ﬁm
&pﬁlngﬁﬁy&mhﬂﬁh@an&mmm&h@m&eﬁ Qﬁksm«ag&ylm{hlnsg daERlipins,
treatnme atin 5 not ed ora
TR B sege Bh P i T T3t PBCPRGHIT Pt g RBRf g hnosiols,
slidvyldrinieeiolgrhiyionid i b paies) e @l diperhy] anihdrmpe rpi'dp@.ﬂﬁahﬂoy By
way of exanple only, taxane conpounds are advant ageously
adm nistered in a dosage of 50 to 400 ngy per square neter

ng/ m2) of body surface area, for exanple WO

20071075567PCT/ U S2006/ 048241,
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75 to 250 ng/nR2, particularly for paclitaxel in a dosage
of about 175 to 250 ng/n2 and for docetaxcl in about 75
t wolb@/atgien2 per course of treatnent. By way BFT/ESHMHE4L
only, canptothecin conpounds are advantageously
adm nistered 5 in a dosage of 0.1 to 400 rug per square
nmeter (ng/nR) of body surface area, for exanple 1 to 300
ng/ n2, particularly for irinotecan in a dosage of about
100 to 350 ng/n2 and for topotecan in about 1 to 2 ny/n
peeargaminsencyirak lipgdst swein s triglycordes oinderaiplatiowsrthgreof, i Theat
t@gqg stered in a 10
ghgg&gkggxgaggﬂggagx per sqﬁgb%mﬁggggé(ng/nﬂ) of body
surface ar ea, particularly for vinblastine in a dosage of

opek m%lotlﬁ’dsjcg tﬂ%rég%m infQfioN cAFALSbd AfnihRiefediosAge Af fy

n2, and for vinorel bine in dosage o
adsbiyerydgvice ssel ?ﬁgnwapfalar@am%vew cathgtssmdifes. Pharmggolggipal

Ofte X AHUnR01RYNA pAIg, nwmruunk&i eI dBvaG ke krascHRy be
advant ageously adm nistéred in dosage of 200 to 2500 ng

plsvice qrArcempEtet localgrivpipn 6Fthff6'd'§/"a's‘1?|hf’%’é EnefOgouRGt a rate
econiBli&l byfle b@RBAr/ n2. 5-fluorouracil (5-FU) is
commonly used via intravenous adm nistration with doses
rangi ng from 200 to 500ng/ n2 (preferably from3 to 15
MHekgedayihverftenprdvades aelrﬁngeadu@nka@eembxysmgjm traketied i n

dasage .of 2Q apout 8 O eC| ne
T R SR e i S Y
nigtertioper course of treatnent. By way of exanple only,
al kyl ati ng agents nmay be advant ageously adm nistered in a
dosage of 100 to 500 ngy per square nmeter (ng/nR) of body
sl"tra‘tazxe ‘et arefdroto anyalopice cABLZEf bein 06livegrdiify, a catheter. A stent

f out

Sy B e GLORTUIBIR e 45 phitich BB, Ao 3R out
ouwaeésfdomzarﬁ@m&gth@f viFeHkar Bpsiefite tofsprsicahranma. i Jhefipmhag a
dﬂﬁ@g@ eQ[;anﬁi}ﬂg Wt & @nefilde Hﬁfrggnat@ﬁd)efl&{ 1Asﬁ1@i§é hufinbfaa

dosage about 100 to 150 per course of treatnent.
3@CBVJ IGkgre 3 oBYEIFHPR Big sfent B%WWPI%’{“U%H"F?CH@% pukrer guka
MaiheRRx PSR RIAPEOURd M WA é‘ohaeasg dubfade HQBAQAsiE sutfhct Of

3 uare neter d urface area, for
& R R E e n S e i s Py s it s B o6
d&s;aag;an@{c alkallic aipolytnetid Andgletiicqask ft 04n dRivinpldgEbee i n
mé? ;O }o 250 nmg/ n2 per course of treatnent. 35 By way
§£ﬁ$P only, anthracycline derivatives may be
dvantageously adm nistered in a dosage of 10 to 75 ny

NS Sed sk Bk o0 bR 30 cR5500E B ol hem,
(ﬁ#@a@}@d @htoppootsiy @’1' WD tIxoOF 00F %@WAQQSQ 606/ 64&22131 imettlepd
ch eﬂ?é{g%n oefirs AROANHDAGI If alcRihBe RS AREd B giSRAN bglfboﬁl thlch

= ,..and for 1darubicin in a dosage of about

118 inHgredpw ‘Hﬁﬁ' the signesedyessel @ofE RESSAGBY A AR ogsler %ﬁﬁ I aéd éH‘F‘iPt
ahé bbRSLNAEAERMAGKHN Ge WaM cbapask\semfa&ewa%l xnd to obtain an
adn1n|stered in a dosage of about tol.

00
FsEd IHEeynSelfiexpsading slgntsas ﬁ‘fféﬂ?eddﬁd—’ %%7737% @aiq?cser ng
td1 ¢ ata@diso ba il kzdde mhe Sombicansragrsis: witdim gyl sdeatsad compbibnds

a dosage of 5 to 50 r ef er abl 0 W Cce, a
by broGRE g o el Bisy O grSLaple M by Filisirges
aedatreane f@1pdstramigivpiistty estehediapeuti c effect. Torem fene is
advant ageously admi nistered orally in a dosage of about
60 ng once a day, continuing 10the therapy for sufficient
time to achieve and maintain a therapeutic effect.
Anastrozole is advantageousli adm ni stered orally in a
dosage of about Ing once a d % Drol oxifene is
advant ageously admi ni stered orally in a dosage of about
20-100ng once a day. Ral oxifene is advantageously
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Dosages may be adm ni stered, for exanple once, tw ce or
nore per course of treatnent, which nay be repeated for
ewanmpl@7eyery 7, 14, 21 or 28 days. 25 The coffioufitis/0é41
the present invention can be admi nistered to a subject
system cally, for exanple, intravenously, orally,
subcut aneously, intranuscul ar, intradennal, or
parenteral ly. The conpounds of the present invention can
al so be admnistered to a subject locally. Nonlimting
©oaifousds dffthd iacaltionl eiui hecihyorpyrated Mo ion afﬁxelé td the sweseinaf
i ntral ym devi ¢ | a ascular
APt e ol Epe b PR oy Reo R E Bl U IPSE et <
areinplagaimbodivadnt, phe/éangpoutith & dll@nthmnd@omtedtlh@ fﬂvcé}sm«mc
d

R s s TR po e B ot M BL B RaBa s b
coﬂwmf ttztstept  dhe coppawdpbUesETan tftehleattla bg étfft§nqnethr0hgh the

i tio t t e
RO ol SRIRIRY Soflg s B SRR gt BUERLCAR PR P2
6B} éeajoker gkemplpryteaibepineent. ee stepDis first coated with as a base layer

%QQ.%AQKQ?@&E&JA&f'tﬁ@%o%@%ﬁ?yi&@&%%a&%@taﬁd' n contact

target tissues for perlo rangl ng from hours to
\nehyvastylmﬁba%ylé@e Aber. Reeint srfughes soped itgag ogter layer

RBABABRAE U1y ©BlybGQIHAREACHYIAR, @ﬁérmtla%wagztsaas% cﬁﬂ{i@awmn&fm
Formula | iIn aSSOC|at|on w th armaceuti cal

RECE Bhramreynd from elyting gy aF‘ﬁ’élé’é‘H'F FE‘SP“%EE'ﬁﬁB%?'HdW tpyes-
cme mﬁu?gbaesﬂw&mah@y& oBtope d’@dét&dmil&(lﬁe F@e atp.ﬂﬁf:lf-‘ﬂﬁ lRb¥pound
out e
EBRS R et oSGy R mHHEH CABTEMESH s Sl in
aMmmplﬂﬂnbatdndww%m,e@-S PoblithrorpiNoG X003/00pbaRsand ecftietads | y
@Qéﬁ . refer to nolecular entities and conpositions
0 no{ produce an adverse, allergic or other
untomard reacti on when adm ni stered to an animal, or a
aIIy
AERRu8P oARPE ARl e Fh RGP HEERBREBR'T | Y
araicsigisAnsi ymerg grasbe atqomsatqrdwmtqm@npm sramtdn p@nmbeioef w hFor

ckahpiEahe ?Jigé&fmyﬁseegpkma ¥ntdthe stdmt ofBlelstht fhaly BE ldqu,@d into
necessary and inéert pharmaceutical excipients, including,

e soRBOn] I PIEEERed PR (hesalisen i TG Shtadhe stont and

kneRralleRBd B drfy| @VaioeRt §xen§%ﬁ‘9teﬁﬁeﬁi$nenp &muﬁﬁﬂrﬂ@&c dyes,
Itions sulita

and co
A SRS PRErisy OB 18 Seb lesricaliiPagEeg p fhe oppositc
palakiat 9n tlﬁaﬂiaﬁﬁtﬁ' th€ aflstibresd(seac Will BK?Jttttdrttﬁgtol dsrnieadotate 120

rel e se re ease and sustaln d r.el g e control over the
"}qu|ér%%YﬁB,

ﬁ%’l“ﬁu lin% ﬁge pray. l‘rl ].r)]mfzcss wa>te %yowg uced
shicknesssof3ld eriat onag be satieres, Ceiﬂpnmnrdsm pealfztrhlslly@nly affixedl to the
%Hs%f’&gﬁ .0 ”émc &Bﬁﬁ?tﬁzﬁiey bordih “J?t%ro%”‘ﬁ?!u%' UL 8 AkhL On

I NC e sterile so Ions, enul sions and suspeh3| ons. 25
Thmppinds.itheentirg stemt rnayrhm@ateﬂoﬁh@comheatmneiém dgspeént i on
@Jn% odnﬁ%bpt#&ﬁo@heoﬁaﬁ m&%ﬁab&%er ER g%ﬁatt bQﬁlrJlQ{he%lQA’é’e of the

ase of a conpound of th present | nvent1 on.

émpe)gmqr@ﬁt unﬁbﬁ ¢fEres venesy qu @Pé adBe eqmpqusd p(ftfyrabldapmgxms a

BRENEERINt for@ifehdt®hrke A0 ud t& e%ga&uﬂﬂt B sik RRnBls858 More,
i nvention. 30 Slow rel ease bi odegradable carriers are

REsgratdy SGivep svea and {hirtyfagse are material s t hat may form
particles that capture therein an active conpound(s) and
sl ow y degrade/ di ssol ve under a suitabl e environnent
(e.g., aqueous, acidic, basic, etc) and thereby

degr ade/ di ssol ve in body fluids and rel ease the active
conpound(s) therein. WO 20071075567PCT/U52006/O48241 The
particles are preferably nand%brtlcles (i.e., in the
range of about 1 to 500 nmin dianeter, preferably about
50-200 nmin dianeter, and nost preferably about 100 nm
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10parenteral such as intramuscular. In preparing the
conpositions in oral dosage form any of the usua
pivarnemesssi cal nmedi a may be enpl oyed. Thus, fRET/U$284{0d8241
oral preparations, such as for exanple, suspensions,
elixirs and solutions, suitable carriers and additives
i ncl ude water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like; for solid
oral preparations such as, for exanple, powders, 15
cdapsuingsr of apl-atdiplegddcoapsatitsle golyaletsahsy, beswilizadh irecapmetian s
g“r"a ntﬁg g%)rltni;]%;uengs gﬂ %le lilrgv nd St ar g ﬂ teuilpo% ung?rerr]dste &k H'%%Ee%t Polymers
ageﬁksnaadiﬁmddﬁHQESwEmcﬁwsaam@kthenboea@scnhﬁ

i.str .
A R e e G SRR s
preal steie u@tl@apolumxs|r@ay§36alﬁlézmpmw§ileyﬁ‘@1mwtty @gnts|f¢rmed from
QR Fnfiteri dsamcﬁfdﬁl o/ Fdtes BHORRiHHORA E&‘gla&fc 5‘% ElitLsuf PR ﬁﬁayby
20st anda techniques. For parenterals carrier wll
uguﬁﬁﬁvﬂééﬁﬁvw@e sterile water, though other ingredients,
for exanple, for purposes such as aiding solubility or
for preservation, may_ be included. |Injectable suspensions
T eEPsEOs FrspeRseiafos @ signHicaps raerbidityand ﬁmr@bw follewing garogary

Caa gifobﬁﬁ@ ReMERRNtCOErs aF8IHhS @ntbihdidn lof ksir FRacefies RoRpUmged.
aragoﬂ%}l? r slow.rel ease, a.slow rel ease carrier,

Magor dpymashypeiplapiaandeextrg g3 t he
p‘élﬂSﬁmﬁ’lgl BV‘&ﬂﬂlg@(ﬁWtﬁffﬁ:ttﬁrb haie WS s@kmppideitifiidap prayedpaitiin an

bt | th
SRR o AL e P SrROh f Ab PRkk
oedterionis watreying fppthempy” Eixpert Oanwrwnahﬁoyhertfhm JER2e3As
S‘ﬁés%mros'&l&oﬂﬂn%i?&écéﬁ G %Qéﬂe%’s cﬁlg?[%%ép%%] Bpiagauently,
anl ¢ sol vent S ev
dnepatpmemqowh fagipe, tbmgssldcﬁw a-Meb Istimihates thesk oisdalexhibit a
1

SHBRRTY Rt RleDHe T B0 oL WERIRVRGOD ilobrllnd Habaif
ﬁh&pﬁﬁd@?ﬂl@twl vae@#m@@pt)ﬁhmchéﬂé mqgwwrr Bigphest RiopfyesrRes
e olox=Tal=N 0t2)2 égy 80- &qhb&tma RARIM B, YROWASTinach i 5cphi@Byte

t eas oonful the 1ike, an anount of the active

GRS Sa B Do mEapIG PHGH e PadeezEsFPf t o

dﬁ&dnd«@gcuam dakhec Enﬁ@cxdo@@()@SEﬂ‘QQQD Qb&id? ABm¢e VSMIE migration

arnaceuti ca ons herein. w ntaln per unit
AR e e 6 e BATRGT alestl S s S8 i s dnEaoo ot a6 o

&U[B:ﬂﬁslet'cmi’symd resagipaie ntakorste of ddt kivase ddtioity ahcmzhe\@:d@d ngy

to bod h referably, the
SesEl & RIS TeDbeli Bty e PEL Y or BLE FERRLY. L DS

wei ght per day, nost preferably, from about 0.05 to about

%3:&9%?\!??){6 A\ d&g@(\t é@@érﬂl%‘h p&ﬁ?e@%%netﬁ&f“fo? G{Eﬂ%ﬂg& @Xlsﬁlﬁcrs

n a regl to t1 mes er
delatad exc-Mrtwigluding rrgtenpsds. atimal dyerplesidion gltﬁpmupnen blood

rveg;el mrgeeumﬂimﬂme E’@Jdoﬁ@& ﬁelnlel%e b§ SYEdst tf%npin mglunmal
condi tion elng treated and npound eln

ed
iGakdevigfe, gicpigep steal pla mqwngtof deiipyeogen | ?rawwe‘i@f
LeeslnsianpuaBy be enpl oyed. Preferably these conpositions
are in unit dosage fornms such as tablets, pills,
capsul es, powders, granules, sterile parenteral solutions
Metﬁ(btﬁﬁ@ﬂi‘air@ﬂlﬁ:m gedret ado 3mmod>f aliodlyia€iivel] Bipdvaysnd tlE OpS,
ou es to-injector devic itaries;
PP iopl sl ot i PivaptiRbAFe e fRErEN GRERLtE Pl e heter
adm ni stration, or for adm nistration by inhalation or
i nsufflation. Alternatlvely the conposition may be
presented in a formsuitable %r once- weekl y or
once-nont hly adm ni stration; for exanple, an insoluble
salt of the active conpound, such as the decanoate salt,
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30 descri bed above containing fromO0.1 to about 500 ng of
the active ingredient of the present invention. The
t wlol2ed7m7o67 pi | | s of the novel conposition canP@EULH0et41
or otherw se conpounded to provide a dosage form
affordi ng the advantage of prolonged action. For exanple,
the tablet or pill can conprise an inner dosage and an
WO 2007/ 05567PCT/ US2006/ 048241 out er dosage conponent,
the latter being in the formof an envel ope over the
ms WaI be appesctavad mhmmebtcsnaeﬁﬂubm thepar mbmdddyyumyen@ﬂyc
s i ntegration i

Do ot ot Pl iy TebhpioRaReep Mo, e,
[ minmrt teehetier bet@imgnche stebOs bserttdl iatpell caronaey edee and\itheareneisy
Cpos?% h&d at%he(? mFm 1??%21?%) Io:?gﬁslu,l %Eateg X%E% eé ﬁ%%[e%t OASH%IF i o
asterd sxmntlsh tlsumetnt nattans Gk sunaem wdike| (Dm theas!ettyér p@ﬁtmhmlth@n d

I [ .Ul he conpound
el B3E0AEEAE RnolllE A ieeillon pgb NG e 261 on
dnallchyomctbg suwffcgdieam thecoraptaind dqg@btwnga@tlug thogmen wall
S&%@%ls&[{n ¥Rh&Hor B3y bY RS om g%s&yysmmco%dmﬁﬁ%p&w /NS,
and avore emul sions wth edible olls such as
csetdhseed oil, sesane oil, coconut oil or peanut oil, as
well as elixirs and sim |l ar pharnmaceutical vehicles.
Sui t abl e di spersing or suspendi ng agents for aqueous
s‘agtﬁ@wglcewguoqsﬁew v theeompousls ﬂ‘a‘fﬁﬁr‘%theg“Eﬁ%"%tHEh as

tih dghaioa Aiak) vaACEth the difGémiadcal ddﬂl@&tyr Btem$ Q§HAUEB well as the

car box methlcellulos msthlcellu ocse,..

prPW?‘%W WARES) "'i“b"é‘ﬁ@ (e cqmpipnda pied: PRSPy HRLI™PYPHE i n
Scb;itiﬁlﬁbfldyinif] Ly esredampie e doregntestiods smé sbmgouﬁxge,nheSdeyry

| ncI e the sy, nth and nat [ _exa

vl A T et S T oo Ry P L bR ety B oS5
paﬂmﬂnepralsmadm nmsumtahd ong o’speefqrait@ns esptba Sit oﬁthe ang delivery
s r e r
il Bt SRSty b S9lgy B ERRGAN SHI fllere e
vmghferanpn altbe sitssofadivnnsush rfalt sipmficant ddeiial dthckagy due to
A@&@%@%Q&ﬁéa&cmﬁnﬂ&e@t@d Ghr 5&&%\9 By the'BR nb,redme fbility.f the

dmnistered in a single darl se, ort e total daily
oﬁﬁ%%&bmﬁw trdls o1 by shansss she Masé‘nll@i wgaigtagersEdupmen tigeretef-hr ee

prtﬁxﬁl% cBﬁcﬁ”@&xs‘iﬁh by decEﬂﬁﬁBJlﬁ{a@f éh dd&@ﬂ@ﬁ%ﬂﬁﬁalfn%det fedies
present .inventigon can be adm nistered in intranasal form

\Hsé{‘gter'i"‘t?éﬁomlEg@t‘B?algtﬁﬂfoé'Bl e intranasal vehicles, or via
transdermal skin 25 patches well known to t hose of

o] [ at .art. To be a ered in

AR Yeritive racsBod BF Soyiimyaaing <Sebie & HuS Trieauigd mebe by
adnjughtity tht t@npatindlto a oafrgeamg fageyt whechGlirtts mluaoc:myrgatehe itst han

mIenderc@ ﬁgtteg’g%ﬁ“tﬁp‘g‘?e?g‘ i %sr?ul L cﬁ') S?%r e[l%fgolr to {1 g}ﬂr %ll q‘asott ance,
cmpbodysandmhe-aaandyeamw Rents grap ba @sﬁd Gxcalre ocﬁdrctspcreﬂc

i i nert
chPhofith Qliben BERb b o AR AAAREGHI CRalnt BRERPRANCE 8
Mompoved of thihpresade snvmtubnman he edrsinstgred Q’Uhﬁl&hl lecd) pmferltsanons
I an
40 hGRRL e e o S Glar e BAGLCw AL OFd iCheAEEAL 217
include, without limtation, WO

2PHL LHAVRE BB T 2 U32 R0 %ﬁlﬂé%ﬂébo%ﬁar& Anti @Rl 13AdiRg froghetial

ars such "as gl'ucose or beta-lactose, corn sweeteners,
rfﬁ TEpiathatiipd %@Fﬁé’fﬁb@ QaaeesEblesompongas of aumar elb P of
sodlun1oleate sodi um st earate, magnesi um st ear at e,
sodi um benzoat e, sodlun1acetate sodi um chl ori de and the
i ke. Disintegrators include, 193 t hout [imtation, starch
met hyl cellul ose, agar, bentonite, 5 xanthan gun1and t he
i ke.
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The daily dosage of the products of the present invention
may be varied over a wide range from1l to 5000 ng per
awelbotwssan per day. For oral admi ni strati on, PEHES2006/048241
conpositions are preferably provided in the form of
tabl ets containing, 0.01,0.05, 0.1, 1003, 1.0, 2.5, 5.0,
10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500
mlligrams of the active ingredient for the synptomatic
adj ustment of the dosage to the patient to be treated. An
efaf@tdtine coratmondtronfa. t Hie 'Wirpggable ooactessitié tgmsanppd” io€ a tuahora
R e R
asbd'ucte ﬂ:c@s%ltﬂeoorab(fane-ldz&hzgf sognminetro d'ylewellﬂg}hb' tpgetmgaqgﬁntand

cularly. from. no/ kg of

s IaBE oGy dioC BT bt kRt Wk thna B
[ murmtlul@ncmmonm thad id nelegsed feah @ necgotcigmee nelu pPrefsrabiyusuchr
r f

%EIBOJI og'ggé%g[?% a%tﬂ)roﬁ ?n oﬁfalé:t geegebaﬂdlﬂgfr%%&%rg?gl &gf tﬁi@)ﬁmd
de insolwbleddtrapgllvlanansi gek(s) fresgni in celieth20may be induceg nP bevary
V\ﬂehncztblﬂae opﬁr&ll%ﬂb.ﬁ{ oifsg[m&mﬁﬂy Hﬁ %Qoplésﬁ@ aﬂpﬂ&& cells, but are not
adm ni stration e stren of preparation, the node
gresgaRTcessiBleionihe exirmior RE n@a\?bhvéaﬁﬁis S maemgi Jeshve

CRERht i G&htioh thé@ Ao or db@sliBleTorpondi aligd vdititdc-Meereceptor
particul ar. patient being treated, including patient age,

\ﬁél"g‘ﬁlacceaﬁ"@F andh GKPrgSHd QFOr AR tAT SEFALPHRS wil | result in
the need to adj ust dosages. 25 The conpounds of the

esen ntlon ca S adm nj st er d in the form, of
P e herolhe ey e o BieH Beier BRI 9 Pout PagRIoBie

vmcnﬁg E@nt :hﬁh gelgm IIEMTRIA, 4E, Festi' Y2, & snivaled: fiafridnt blamab Faiy’,
m rj.et

e L s e e R R S S

§umxkanﬁrsd pitdsgdieathishetith ehitwdiss, SOshdliky Ol’npeintlh@cly can be either
I

ARERAAbLAY AN AT 0o AMRRIRHLAHLEROLEASSY iy
preasrioad wmycofatotlbtsilesmgs'p rathie @gt] that dqu munmga@} ISPCCIﬁClty
t
ok 78 LY LR E BN AR SBE vl A (s i 3 TR oA
gﬂ@aacwnalrﬂnﬁbodwefef padid tpinpysdr US Regeng Bot §.88%.Feetoi hespe ¢4 ab-

cr@&tab&adré Ia,ﬂbsmr f3eh&ekiindd ﬁ,yméraa( tShiolgde a@la nwt@ az?ttb%hr%§ hetick
e chol esterol -free. e COHEPUH s of %ﬁresent

‘HW@h%{f%ﬁm‘%‘%\“’aﬁ%%Wé‘%éfﬁ?‘fﬁ’?ﬂ%‘réﬂd §€§|tqﬂ9N° it very
denoigeet abyich as intravascul ar drug delivery catheters,
W res, pharnacol ogi cal stents and endol um nal pavi ng, my
be utilized. The delivery system for such a device nay

f cmpmqsaa far doapahtingherapaiic Gadidr@ t@intibodies del walbtowinh e, e.g.,

d

pr e en?ag ; ﬂ\\//[grl;ﬁcﬁ naF%nt r]otdr 2 lJore fjrrdenotaG%Ft?%nbp b%]é(sl) In C%ncer €

Cowpy'Siim Yyloanclpod! Mlbndlmndr@mceaﬂ“hdem &}sfqdd ef :dr (athd ¥ pB
f 1"

$l48N% @%ﬁm%ﬁ&%éﬁ%@t ﬁeﬁ’q?r%ﬁ&fﬁ ap! fmﬁBH}éQ FHPDng ﬂéi‘%ergl

i nven e term ers 'to any devic€ capa
af Cosireiépddmp Rstivety 63ndEd ) Riabingen etAl. s(c@m po-323-53dMarask| y

mﬂelt fheD [%nltho\ﬁ?es CMlllt?Jon t‘aﬁk&-@o?‘é édté:ﬁl Cancer

%o&%@ﬁ?
anomal 1 es such as unwanted 1| nward vascul ar

thhsegy: 4 Review " sinMonoglongl Aniipgdies f84oBt<%?Bl‘FPés‘\DQ Glipingl ar
ARSI, BiHehC . YR8) ol WP 5061985, Qi Gctioydeg chibhido

inside the lunmen of a duct to relieve an obstruction. The
deappliadds atiagh cepmoyrdsiof ths i vRtipm ip nanrgosbedipiareesng agents.
| umen- exposed surface. The lunmen-wall contacting surface

is the outside surface of
194
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20t he tube and the | unen-exposed surface is the inner
surface of the tube. The stent can be polyneric, netallic
owoRM7whEET ¢ and nmetallic, and it can opti onatqRUBEIG6/048241
bi odegradabl e. Commonly, stents are inserted into the

l umen in a non-expanded form and are then 25 expanded

aut ononously, or with the aid of a second device in situ.
A typical nmethod of expansion occurs through the use of a
cat het er - nount ed angi opl asty ball oon which is inflated
vxfrﬁdaé Bkill&Einshe o &alknes HEbe sile BOdbyeranses Agthoey of forminger t o
shear andtﬁ §gt t,he obstruchlonﬁtasso |anegﬂ¥Ath t he
vﬁﬁ“!“g&tgﬁﬁb SRPENRody FEEFHIEL8F S THC alrican~“enl ar ged

| aligepeptides, poBxgmahaidag os bt solgmicies comppadds.n U. S.
6,776,796 (Falotico et 30 at) may also be utilized. The
conbi nation of a stent with drugs, agents or conpounds

t Abiough exe hoking froztnihtd is neaaereiblyrstdbild imrtdeddopgn treaysed toohinkoibe

I RiRRks &'old GARHEN SR IR et BET AR AR Pl
thomds mspbntimnclwabln@m%moatlieﬂerﬁ aepreferred-f i xed to the
stfﬁalt) By @ Il ETQ%?J bc91ds WS A0GiveRy chgawlng ge@%yhmw;@eshuof

bi oco at| rials. I'n one“exenpl a nbodi nent, the
denYp sasenable Séﬁbn*léb} m the Flaeatingy bitaee wewb& ﬁlsaw?hqrc

NBYdtdi¥sabRUnY &SpriBRnRAIWIHRE: RBLMRYAARLEs, i aNdiHmiseadant |y
coated onto the outer gsurface of the stent. The compound

ANYiTBRMER oI iP FeNtAR piha Rt pgtt o Fughhogdy Helude ﬁb?"fﬁﬂ’ﬂ
Siantide aafaictnaﬁﬁh@aﬁldé ad &Qﬁtabﬂ@b&fdﬂ% deferibbe@ i §.52P8t. Nos. 5,

dj [ in the anot her ex
AR R85 702 T8 Brdsreling Sershie oplly, BHNING PeRtIG Do Pster,
| dayides, phosphodiesngs mcsgwmsidanaﬁesmtede@mmmd Nos. 5 474,765 and

e-£0-Vvinyl acet at thacryl at e.
s ST S8 eI R Bab B R e TR SRR Pl o e
Idogpopndssrany thertoyjugaky/duube/intptittbiarget sitee.  The out | ayer
acts as a diffusion barrier to prevent the conmpound from
eluting too quickly and entering the surroundi ng tissues.
Thhe présenkineesdion pravivies @ phanmacenpicnl compogsition aempiasies #n ¢fésstive
t I
b B B o e Tt 7
WhRangsgBliGally epesatalse8s®o07, U, S. Publication No.
200210016625 and references 15di scl osed thereln The
sol ution of the cqompound of the .in vention and
bl sRIRRGAL inBErtiopdirtier gioXidss p yisEled ofifgatig qf ﬁé’cﬁ%‘?ﬁf a%tad fht o
- MRt part@ukitl@ Attuhér, aoxﬂpﬁda@r adMinié@¥ifig tdDfubfcaietapetdlly

L t t tent th te b
5 RS ot R Bt Srpteare s B ETsRdR T
the solution is sprayed onto the stent and then all ovved
t h Lyt
b&h é enps sunl%)gs aenl&llbg&( g{'{oo t &)éthefQJ‘%Qﬁ‘% Q)?ysaéc gnie% etllls%{l] as
ghigeting @hlsythchan@ederablytahmlmgpsé et @e pormef injectable t hi s
'E%H[E)%Emow ert&%jé&htﬂﬁ aﬂ%d%@lﬁ&o%hi b RinBhilARLGR 4 RiPne

another. 1 n usi n%g ype of spraying process, waste
rasprbe inedhe sinad 1drny|e@méomrﬁ?wf 2 mingtes © atqubAhmingtiesf
td?@fefaggt frdYB %o 86 i fYRd Tn CREROLHREL ifraRE &8 haPInaOR iy

affi xed to the outer surface of the stent that nakes
cginisiratignire wlyantpgesyyfor Lo Fesprictyddp ak@helosuIPIBIIfIET t he
§BEibhLofIhe8)in BRVo6 phPiRhiBAbodiavieiesTDinnakiieh, Bfrathé dose

of canpound applied to the st eﬁtmd{;d t he pol yner coati ng

taﬁﬁ’t‘“‘%@f?‘["i“ﬁf‘?}' RassddppiEEripcat YUY inportant in the
effectiveness of the drug. The conpound preferably
remains 30 on the stent for at_|east three days up to
approxi mately six nonths and Hore, preferably between
seven and thirty days. WO 2007/ 075567PCT/ LS2006104824
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15

Any nunber of non-erodi bl e bi oconpati bl e polynmers nmay be
utilized in conjunction with the conpounds of the
IWBenijogsker |t K inportant to note that differRyUBY6PHEES
may be utilized for different stents. For exanple, the
above-descri bed et hyl ene-co-vinyl acet ate and

pol ybutyl net hacryl ate matrix works well with stainless 5
steel steins. Other polynmers may be utilized nore
effectively with stents fornmed fromother material s,
including materials that exhibit superelastic properties

| dtira Rest
bR dicBis G0, oS e Do P BRY RO g o

fahrigervg e fiaieparads \on |tk adigidapl, &&tcuseaﬁe@p@ mlsaam:sme She

t hrou canbi nati on, of fou elastlc
PRIt ot 88 phf ey yPiRBEh DiSr ey Bodd
eerztdllgcledehninamle oEihg data tfnemdﬁinnmg mdcpV. eE;q}engfeﬁwl hmfrmtstbeaﬁng
AP RS0 BSERLY hPUbLRBE o5 RARL el W95
200datingtasclingrl enggomnosi Such Bodedls/aragndven ta teeveapieliable in
( !
B8 e BN EBLTRARRL O feeictl Fb) cfile. fce SehcBSGHH Rinors,
BErpuiiglyaused inwrpatinicylttestigs tm!dqedrmet werkingiranges ghHgrapoutic
Gabfil naPLL O RRES) dheSfof Filféés YR Gelibdal fox il 9r atory

ﬁenotype See Taher et ., Hepatocyte growmh factor
trlggers signal i ng cascades nmedi ati ng vascul ar snooth
mumré e ¢&k mﬁg g{ eairic &bn FcAENRE En&lpnebmhgsfesé;@ RAVdRtion, with

ané) 298 0-6; Mrishita Aoki NI Qgi har a
Framplgs PRy %f"ZGh"gPLHWSﬁ of Hlog Giins L 1L BF BOIRTRIEPAIEY D
rp@dcﬁc@&f thiSnvemtidn@ cppbiregamnesiise »halcariadohé astaplafdns and/or

se. Endo 273-84. Since VSMC
r‘??‘ﬁ‘-\"a 1ghF ffsr°8fﬂet"ﬁ‘8“‘héﬁ(S%OPzeé’%#ﬁef"ﬁ‘SﬁZ“ﬁﬁ alfps ad & gF‘F 8%“‘165%&’%
a role in the devel opnent of atherosclerosis and
resteuosi s, antagoni sts of c-Met kinase activity are
believed to present a viable therapeutic strategy in the
treatnment of these diseases. 25 Accordingly, the present
I nvention provides a nethod for the treatnent of
di sorders related to c-Met, including restenosis, intinmal
hyper pl asia or inflanmation, in blood vessel walls,
conprising the controlled delivery, by release from an
i ntral um nal nedical device, such as a stent, of a
conpound of the invention in therapeutically 30 effective
anmounts. Methods for introducing "a stent into a | unmen of
a body are well known and the conpound-coated stents of
this invention are preferably introduced using a
catheter. WD 20071075567PCT/ U S2006/ 04824 | As will be
appreci ated by those of ordinary skill in the art,
methods will vary slightly based on the | ocation of stent
i npl antation. For coronary stent inplantation, the
bal | oon catheter bearing the stout is inserted into the
coronary artery and the stent is positioned at the
desired site. The balloon is inflated, expanding the
stent. As the 5stent expands, the stent contacts the
lumen wall. Once the stent is positioned, the balloon is
defl ated and renoved. The stent remains in place with the
| umen-contacting surface bearing the conpound directly
contacting the lumen wall surface. Stent inplantation may
be acconpani ed by anticoagul ati on therapy as needed. 10
Opti mum condi tions for delivery of the conmpounds for use
in the stemof the invention may vary with the different
| ocal delivery systens used, 8% well as the properties
and concentrations of the conpounds used. Conditions that
may be optim zed include, for exanple, the concentrations



inflation pressure, the anount and size of perforations
and the fit of the drug delivery catheter ball oon.
Condi tions may be optim zed for inhibition of snooth
muscle cell proliferation at the site of injury such that
significant arterial blockage due to restenosis does not

Claffgur, as neasured, for exanple, by the proliferative

ability of the 20 snmooth nuscle cells, or by changes in
the yascul ar resistance or |umen dianmeter. Optinum

) cormlbbmpnanc@ﬂFbandlauerm ned based on data from ani nal

nodel studies using routine conputational nethods.
Anot her alternative rretpodﬁfor adm ni stering conpounds of

this invention may, be ugatl ng the conpound to a
target| ng agent wihh e conjugate to its

i ntended site ‘of ac |o , JN. to vascul ar- endot hel i al
cells, or to tunoR™c sN Both anti body and non-anti body
targeting agents nay used. Becauggffst he specific

i nteraction between the targeting agent and its

5 andddroxéiEso puiangad:ﬁutnthmgapmmmtﬂe salts caniypatesdarad steheogheadesnt
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LO e adm nistered with high |ocal
lso%g'ﬁggg Fart ﬁl

$0at or near a tar get site and thus treats
t hdR'ds sworeor larcy¢li¢dwettarogeyl gl pidim2eoreik adtersielspaid Adteroary| is

optlgﬁ%l?yg%g@’sblﬁtﬁélgﬁ&lﬂhn&ea%Btoﬁ‘ thige! ! %&@%ﬁ%}ﬂ%‘ es or

fragnents thereo ind to a
t ar get amherein %&Iﬁeblklzbh@lol@np@ihm afitylethey mbityltbisl, ajkytsuifonyl,

ot PR o e PR A e R R SO

t ulitylssdfiopami ky.aarainogikyh @l aminerphenyb heterparyl, cyano, a
pfﬂ{e‘%&ﬁ@l%r@i WEg%ﬁ@T hHefdree &ﬁ,r -GOLLAGE- é@éfﬁ%l bl e or

ace-localize cg%)onen he ant i body targeting

agehfislakgompmholiayd. fritidsdei-pipegidinght Féeﬁal!ﬁ’hﬂlpﬁ&‘zmyl

f r a@ﬂ%;ﬁlﬁyltrliraheﬂi‘yi pﬁa%?ézu%%dﬂaw R, Nig@yRH-8l 85alk LRb, or
onent  that 1S released froma necrotic tunor ce

Pre @wgﬁdsuch anti bodi es are nonocl onal anti bodi es, “or

ant i genyhepsihng fragnents thereof, that bind to insoluble

intracel] yl ar, anti pres cells t A,

e AL ) BhSE bek b s aTR, Sr,

SUIO)‘ﬁlI@]tJ-ﬂl—I‘zyNB’allkle]&ﬁpN@kylﬁ and normal cells, but are

"Pyi ho Bepnd Y% hisedenth seRerblprs 8h pRenbioheerervt fe

t aigehkbl, svhereiacaic Sh.bdal&ylcmﬁ'p optitriallyi I:gel’htuﬂmmtbd with\iie

Fece acce le and e sse near the

" asgBe e trleored REECRAGRAE, ARPp Ry PIer et g ediny

i nmnﬂelmwpaparaﬁayl byl fgnylp-SOaN Hiralkydd pinarbde chyaigoxyl, and
ge ﬁuch as 1gG IgM IgA |IgE F(ab')2, a univalent
3&19 t%Such as Fab', 15Fab, Dab, as well as engi neer ed

ant [ bodRaﬁnleEhtmtheara’oajofmam 5dnt7 pedibesed hatespdyoid ring,

bR ARG ket BRsh by A0S e T
al Sl BB, tdnes; wﬂr&relncsmdi Hcﬁqdmemqyem rifith & eptionadly sebstituted
br Q\ﬁtﬂ Eﬁ%ﬁ’i 5 28' térb@gbﬁeﬁk#‘lno"m in the art that have

i muno ecil f or the cell surface of
vi Atiea llngg aaly-ct@@ll fr@mttnmrou;yws(ﬁtm cf: Soanidy yroma teir dicyslic

het%ggg/gofgpﬂ@t %ﬁ}o l?é’r%e) lfcﬁ?f %@th SBRAS u1Ha}:§ﬁnP-@toﬁrE gf\k%nd

6to ods ar’e novvntot

30 bengmfmsegldhertﬁrqqy@lyhrwhetr@lrmajd pbendntetesenrat or henzoddtass

agai nst tunor (US Patent No.5, 855,866 to Thorpe et al.
and US Patent No.6, 34,2219 to Thorpe et al.).

25Techni ques for conjugati Ngq .}her apeutic noiety to
ant| bodi es are well known, sSee, e.g., Anon et al.
"“Monocl onal Anti bodi es For |Inmunotargeting O Drugs In
Cancer Therapy", in Monoclonal Antibodies And Cancer
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in Controlled Drug Delivery (2nd Ed.), Robinson et al.
(eds.), pp. 623-53 (Marcel 30 Dekker, Inc. 1987); Thor pe,
"Anti body Carriers O Cytotoxic Agents In Cancer Therapy:
A Review', in Mnoclonal Antibodies '84: Biological And
Cinical Applications, Pinchera et al. (eds.), pp.

hetéroey® %é]&ﬁﬁﬁwaﬂﬁbﬁbét%téd@@hﬂbﬁé‘ﬁ‘ﬁtrﬁé@ sabmubﬁtsaﬁ@émaﬂehﬂy

attac gppoun s of . the invention to non-antib

selecied &om %%TQHP§°"SWS@€>T%§§M#@ﬁ%éi@é%fp@h}ézﬂ@%o%'
haléged Irﬁxebl Eu—tzhm@zrmg)w NIHO(U?WchrEaW ahHeN:I-Q%(ngC‘?Eélk et
[ on es nt i ar |
gia BS oS TeEhafe i FeeGRa o o Ereadoh. 1O =l
—NkﬂbhqumahamudﬁgamgnaQﬁher polyanlonlc conpounds
stable in

o e Re 308 1od QP Boria Bt b8 e an ity s o o

epomnmeﬁhgtﬂndC)the targeti ng agent, biologically-releasable

andé tlvel C abl e spacers or linkers are
g?ﬁ$?y% %kﬁfgpg NEEN My 1ﬁ@ﬁg£sable bonds" and

selectlvely cleavable spacers or |linkers" still have
| TSRS R I et o

pyrigine2-enefyi, ahieyeinrmid hemfoanyhism’udnailsos@stmﬁesi thrt bme tero or
t onment, or in contact with a particul ar
thmﬁﬁﬁ %ﬂﬂg Qﬁ{ 'onds |nclude for exanple, disulfide and
*trlﬁnﬂmiﬂeab%hbs and aci d-1abile bonds, as described in
U S. Pat. Nos. 5, 474,765 and 5, 762,918 and
~enzyne-sensitive bonds, including peptide bonds, esters,
3. anifdeemppwod pheidie s whereind gl ycosi des as described in
U R, SRRy B@rndépéﬁé@rﬁ%é@&e&%ﬂ@ Myl ﬁé@é’l’oaryl or

sel éctive-rel ease desi gn features facilitate susta

ed
C1epliyybadhergin said Co@ﬁ%hwax optigngliviRe eebstitiiad véthppne ﬁ@bsﬂtuent
selédﬂ%cﬁﬂgﬁld -RETIgHL, r’ﬁbh:ihollnyl Efﬂ:%n@fn?ﬁ %EHerbﬂM?InN AitH) PiHei2sny,

maceut | cal rising,a ecti've anount
ey e A AR R a5 BR NaoRH 7 T AbGRYdat ed to o
t amandnfgd ﬁ%ﬂﬁer&ﬁdy aoraOa tmbrvam@uibea@di hﬁtéi@@ﬁm:amg%elected
rrier. Theggres éentlon f dprowdes a net hod
ffo"b & 9OHP; GRgSisHn 1%‘8?6 vk B1ospl "‘tY 36' NRIPEraEIME M fTEin Spid
piperakinpis optionplly subwgituddiwiihsdleyl] {80 Jalkyd, GrUQ(©Faiky.
therapeutically effective amount of a conpound of Fornul a
| conjugated to a targeting agent. 25 When proteins such
4. as Pacrﬁmbmhcbef claimyBowherdiact or s, or pol ysacchari des are

el | a r fer
i TSy B HepRBsFb R bR LB TPt ons. The
i njFécarmbR"écanmtog:ergr foomua cmlbpmbyl rivg. adni ni stered into a
vein, artery or into the spinal fluid over the course of
from2 minutes to about 45 m nut es, 30preferably from 10

5. t o A2mpoundef claim demthereincases, intradernmal and

o X .
o} B S o R AnhE BO M oA A b ACRA ol By tikTRIc
hetarkaryl, (- Metmwypaemis&hSIdfqmllndv®mﬁad quinazelii-4icorG-yl, and

ben PR o W iy (R DR DB R O sb TS 11

heterneycly eue iopdpngliyes dhaiitited witseneosuhstituerd ipsrnandsntly pelected
frong%rﬁafﬁrghf) W[k h rbe m “%%Wghéﬂs(l?h%@’rt i, Ak AGEN deNSHLtS

I VI | Sease ty | sease state,

e Hrct st MBI Dot b, ane SEIGs Gr Rval

vari ables. The effective dosages are 5 readily

deternmi nabl e using data froman ani mal nodel .

Experi nmental animals bearln §olid tunors are frequently

used to optimze appropriate therapeutic doses prior to

translating to a clinical environnent. Such nodels are

known to be very reliable in predicting effective



are widely used in pre-clinical testing to determ ne
wor ki ng ranges of therapeutic 10 agents that give
beneficial anti-tunor effects with mnimal toxicity.
Wil e the foregoing specification teaches the principles
of the present invention, with exanples provided for the
purpose of illustration, it will be understood that the

pragctice of t i.nvention. enconpasses all of the usual
var'f2 da‘%é’ﬂ)?'ﬁlg oM2er5iY/ or 15 nodifications as come

Wi tAumatri‘mg saleqted dion e ér@bb@@hegtuﬁg af. 153 ity dr bisérizofuran-5-yl,

.equi yal ent.s la |:
iR alicons O iNRr dec SRS atetiniaza- Py b isthapbeny. 3
5 (4~Méthsxy behxd}-8H-qunazdihet-endrginyoinbzolrodwrss4yh emnelof-hydroxy
h (frein R1 is nono or bicyclic heteroaryl, or
P eﬁ-')y idin-2-on-yl, wherein said heteroaryl is optionally
substituted with one, tvvo or three Ra substituents;

vvhe F‘W al koxy, al kyl et her,
al ké?k)ﬁﬂp%?m ISCE su 6’Fony 10pheny| sul fonyl ,
hetR} isanghe @Irbmypllq hh@rmmbpc pytidiotZ-oma-yi, wBerin sai, heteroaryl

I | kyl h I,
10 s é?é%@‘%@%ﬁ%gﬁsf%%ﬁsﬁﬁm?“‘%y| "yl oatkyt, T
het er ocycl yl, -002-al kyl, -C(0)-Rb,
8. - O(Aﬂ:é}r{&hlnﬂ%%ﬁb%'f‘%hergﬁ]14) al kY' pi perazinyl ,

per azin 064al kyl - Rb
i 0(F®5 lﬁm@pb@aﬂcyh. tmzole’i-ylasyr@ee wa@ﬁ!o%émlﬂm-ﬁ on-5-yl, ory
pyrid?l RAHRERCEGH mlopﬁérkﬁly? LthfaQBbdZ-y[ @@W lmldazolyl and pyridyl may
| suf f onam d E}%I - - NH2 Hal kyl |
15 be QN(%QUVIS}‘QSt'tR@PdaWﬂhRﬂeﬁ%Sq B-l%‘f‘rdently sel ect ed from H,
phenyl , heteroaryl, or 20C al kyl, wherein said G al kyl
may ogtl onal lo¥ e substltuted with one
mpound claim 8, wherein

6.

9.
R% and R® are independently selected from: H or F.

20 10. A compound selected from the group consisting of;

135



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

pi peridinyl, piperazinyl, N-nethyl piperazinyl,

al kyl sul fonyl, -SO2NH2, al kyl sul fonam de, hydroxyl, and
al koxy; or Ro and Rd together may forma 5 to 7 nenbered
het erocyclic ring, 25 optionally containing a second
heteronpi ety selected fromO, NH N(alkyl), SO S, or

S; wherein said Ro-Rd heterocycsFo, ring is optionally
substituted with al kyl, -802 N -0(0) al kyl ;
A is a ring sel ect @\ rom- Ngro nsi sting of

phenyl, nono or bitgclT§_hexegoaryl,

3-(4- thhoxy benzyl) - 3HGuf nazol i n- 4- on-6-yl ,

gui nazol i n-4-on-6-yl, and 30 benzo-fused heterocyclyl;
wherei n said phenyl, heteroaryl, or benzo-fused

het erocyclyl are thlonally substituted with one to three
substituents inde nyently sel ected_fromthe group
consisting of: -0 yl, phe eteroaryl, al koxy,
-CN, hal ogen, n|tro nh&{?gzg:ihNHC(O)NHCI 6al kyl ,
and - NHC(0) G _ol kyl ; R5 a d_ Nar e i ndependent |y sel ect ed
from H F, C15a1ky1 -OH, Z0C1L_eal kyl, 35 -NHO . . 6al kyl ,
or -N(Ci salky1)2 or R5 and R6 can together form
a G3.5 cycloalkyl ring, an aziridinyl ring, or, an

epoxi dyl ring; and R7 and R8 are H,  halogen or G _sal kyl.
10 2..A conpound of claif 1, wherein Rl is nmono or

bi cyclic heteroaryl, 6#29 dngc%;gEQS yl, wherein said
het eroaryl is optlonallv $Uhst d wwth one, two or
three IR, substituents; R7 and'RB are H 15 3. A conpound
of cl'aim 2, wherein Rc and Rd are independently
sel ected from H, phgnyl, heteroaryl, or G .salKkyl,
wherein said Cl..6alkyp may optiéﬁgﬁy y be substituted
with one substituent - N( CH3) 2,

mor phol i nyl, piperidinyl, prgesazinyl,, N-nethyl

pi perazinyl, al kylsulfonyl, -802Nl-12, al kyl sul fonam de,
hydroxyl, and al koxy;, or 20Rc and Rd together may forma
5to 7 nenbered het € yclic ring sel ected fromthe group
consi sting of: prperﬁdg_x Fnyl, and pi perazinyl,
wherei n sai d piperazi nyl ally substituted with
al kyl, -302al kyl, or CXO)a yf. 4. A‘conmpound of claim
3, wherein 25R5 and R6 are independently selected from
H F, or -CH3; or RS and R6,can together forma
cyclopropyl ring. Sg gfﬁeb d\ f claim4, wherein Ais
aring selected fro nE%DﬁN stlng of : phenyl,

nono or bicyclic 30 heterd&aryl,

3(4- Met hoxy- benzyl) - Squurnazolrn 4 on 6-yl,

gui nazol i n-4-on-6-yl, and benzo- fused heterocyclyl;

wherein said phenyl, heterg benzo fused

het erocyclyl are op aII t ed wth one
substi t uent indepen;g§¥+ cteo fromthe group

consi sting of: -OH, allegF’ﬁthenyl het eroaryl, al koxy,

-CN, hal ogen, nitro, -NH2, -N(CHB)Z -NHC(O)NHG__saIkyI,
and - NHC(0) G _ol kyl .
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6. A conpound of claimb5, wherein Ais aring
selected fromthe group consisting of: 2,3

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

gui nol i n-6-yl - N-oxi de, 2-am no benzot hi azol - 6-yl,

4- et hoxyphenyl, 3- 5

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

qui nazolin-4-on-6-y!, and 4Hf phenyl . 7. A conpound

of claim6, wherein X - nmono or bicyclic
het eroaryl, or pyridﬁﬁgﬁfgﬁﬁﬁﬁyl, wher ei n said heteroaryl
10 is optionally substituted wth oné Ra substituent. 8.
A conpound of claim?7, wherein Rl is
t hi ophen-2-yl, thiazol :2-yl, pyr y!, innidazolyl,
pyridin-2-on-5-yl, lqrlpyki gyl eih said
thi ophen-2-yl, thiazol -2-¥ Mgyrazol'yl, imidazolyl, and
pyridyl may 15 be optionally substitutted with one R2
substituent. 9. A conpound of claim8, wherein R5 and R6
are independently sglegted fnoqki:z?f F. 20 10. A
conpound sel ect ed {itﬁLﬂhﬁﬂgﬁghp\ nsisting of: H
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N, N, ; and N-oxi des, pharnaceutically

acceptabl e salts, solvates, and stereochem cal 5 isoners
t her eof .

e
N
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and N-oxides, pharmaceutically acceptable salts, solvates, and stereochemical

5 isomers thereof.



3 and N-oxi des, pharnaceutically acceptable salts,
sol vates, and stereochem cal isomers thereof. 5 12. A
conpound which is and N-oxi des, pharmaceutically
acceptabl e salts, solvates, and stereochem cal isoners
thereof. 13. A conpound which is and N oxides,
ph | I tes, and

. st gﬁggc mhg%l%ég&ngrsg?%eg?ggﬁ%ﬁmsw ei‘:hgln'pound which is
. and pharnaceutlcally accepj1ale salts thereof. 15. A

compound whi ch is A cotp dNwhi ch is and N oxi des,
pharnaceutlcally Yol vates, and
st er eochem cal .Lﬁif. A conpound which is O

L]
3

N
- =
ob—@ %’N“N"(G— "
e N
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o S
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N.i. 17:12 FO0-.2( jr.--T-11..S. O-14 .r1-Natk'N and

N- oxi des, pharmaceutically acceptable salts,. sol vates,
and stereochem cal isoners thereof. 18. A conpound which
is and N-oxides, pharmaceutically acceptable salts,

sol vates, and stereochem cal isoners thereof. 19. A
phar maceuti cal conposition conprising a conpound of any
of clainms 1-18 and g pharnmaceutically acceptable carrier.
20. A conpound as clamgd in any of clains 1-18 for use
as a nedicanment. 5 2T Use of a conmpound as clained in
any of clains 1-18 forgTie nanufacture of a medi canent
for the treatment of ohego qi;oreast cancer,
non-smal |l cell |ung carcﬁhaha Fanoyeat i ¢ endocri ne

neopl asns, prostrate, dancer, esophageal adenocarci nons,
col orectal cancer, s@él#vary gland carcinoma, diffuse

| arge B-cell 10 Iynpho and endometrial carcinoma. 22,
A process for the prefar ~gonpound of claiml,
sai d process conpri sing h}wre a compound of Formul a
I'V: X 15 with a conpound of Formulg V.
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and N-oxides, pharmaceutically acceptable salts, solvates, and stereochemical

isomers thereof.

5 12. A compound which is
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wherein Xis Cl or | or Br, and Y is zincate, boronic
aci d, boronate ester or stannane and the variable are as
defined in claim1; or 20b) reacting a conpound of
Forrrulalll H2ZN-N) rir with a conpound of Fornula VI: R
wherein the variable are as defined in Caim
anle ~-@Xdesi pbanpeceidicafly aceeptalle sditsr solvatls, amtl skkéeactenkical
isomers thereof,

13. A compound which is
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and N-oxides, pharmaceutically acceptable salts, solvates, and stereochemical
isomers thereof.

14. A compound which is
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and pharmaceutically acceptable salts thereof.
15. A compound which is
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16. A compound which is

and N-oxides, pharmaceutically acceptable salts, soivates, and stereochemical
isomers thereof.

17. A compound which is
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and N-oxides, pharmaceutically acceptable salts, solvates, and stereochemical
isomers thereof.
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18. A compound which is
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and N-oxides, pharmaceutically acceptable salts, solvates, and stereochemical
isomers thereof.
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19. A pharmaceutical composition comprising a compound of any of claims 1-18

and a pharmaceutically acceptable carrier.
20. A compound as claimed in any of claims 1-18 for use as a medicament.

21.  Use of a compound as claimed in any of claims 1-18 for the manufacture of a

medicament for the treatment of one or more of breast cancer, non-small cell lung
carcinoma, pancreatic endocrine neoplasms, prostrate cancer, esophageal
adenocarcinoma, colorectal cancer, salivary gland carcinoma, diffuse large B-cell

10 lymphoma and endometrial carcinoma.

22. A process for-the preparation of a compound of claim 1, said process
comprising ’
a) reacting a compound of Formula [V:
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with a compound of Formula V:
H1
\Y
A
wherein X is Cl or | or Br, and Y is zincate, boronic acid, boronate ester or
stannane and the variable are as defined in claim 1; or

20 b) reacting a compound of Formula lll:
a]
HzN\NJg(®
H RS R6
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with a compound of Formula vl
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N X
wherein the variable are as defined in Claim 1.

23. A compound of claim 1, wherein R° and R® are F.
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