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CYTCKI NE | NHI Bl TORS CROSS REFERENCE Thi s application
clains priority to U S. Application Serial No.

wQ 20098891854, fil ed Novenber 2, 2007, the cont eP€BHUS$008/082027
whi ch are incorporated herein by reference. BACKGROUND
Tunmor necrosis factor al pha (TNFa), a nononucl ear
cytokine, is predom nately produced by nonocytes and
macr ophages. It SISEN Y INHYBITOQIRSYi cal
activities: (1) i nhibiting
growt h of cancer cells, (2) enhanci ng the phagocytosis

of neutrophilic gra regul ating the
production of per om@%géé ?lﬁﬁb(ﬁ)l ng infection
pat hpge @llchp$§élhm%r&y Reug. lpkjhcaltlog)Sverlgl hEA 1qy93'2re1 54,
secreted b 's such as nonocyte macrophages and

fildé dNdvimber 1‘. D08, therewitantes! Wi ae iaeaponafadaenan by yeference.
responses. Nucl ear factor-kappa B (NF-KB) is a

pro-inflanmmatory transcription factor. It upregul ates
cyt oki nes, i ncl udi ng BEGKGROUND b, and thereby

medi ates t he l onse | nducj ble nitric
oxi d uf&?frﬂeﬁ%i’é@ ‘ft a}éﬂ?”#g /‘g@&nwcéﬁ‘ﬁa&i’%kﬁnﬁslsor
pr@&’&r&'ﬁhﬂ%ﬁﬁp&gu&d’by%rﬁ%ytes hid ﬁl@&t%bbfa?g%§ It%ssl%ﬁ&g Y&t N
nitri'c oxide, "an inportant pleiotropic nolecule,
blf)logwal_aealgltws n@) hﬁldngac@}ngmellsrnthlmumg grotyth fFcaKEsr caliel (2)

R R T R e ST

ol ERE &% Fet@xﬁie; arRUPk Rfdtise ?ﬁtﬁﬁgen@ ancer,
at heroscl erosi s, and di abetes. Therefore, rmdul ating

t he lasgsicukiar lobetoflLakdi afxtgkiag scorgted by Eells sych pFmRmCYEY

mh%a(‘gg I{dec?eadh %&Fs,l_{m%?ﬁ{e]s ?%J;ututﬂg ar m Ble%zaf‘atoc‘rézdg%?)nses.

9( 14\ ucldak@detortidippd By(NH-xBCis aqiroa]hﬂa(ﬁmmatoﬂhﬁﬁﬂsbﬁpion factor. It

2003; 9(14): 1095-106; Fan C, et al. J. Ml.
upregulates cytokines, including TNFo and IT.-1p, and thereby mediates the

inflammatory response.

Inducible nitric oxide synthase (iNOS) is induced by endotoxins or cytokines
(e.g., TNFa). It catalyzes the production of nitric oxide, an important pleiotropic
molecule, from L-aginine and oxygen.

TNFa, IL-1B, NF-xB, and iNOS play important roles in many key
physiological and pathological processes relating to a wide range of discases, e.g.,
autoimmune diseases, cancer, atherosclerosis, and diabetes. Therefore, modulating
the expression or activity of TNFa, IL-1B, NF-kB, or iNOS can lead to treatment of
these diseases. See, e.g., Ogata H, Hibi T.et al Curr Pharm Des. 2003; 9(14): 1107-
13; Taylor PC. et al Curr Pharm Des. 2003; 9(14): 1095-106; Fan C., et al. J. Mol.
Med 1999,. 77, 577-592; and Alcaraz et al., Current Pharmaceutical Design, 2002: 8,
215.

SUMMARY
This invention is based on surprising discoveries that imidazole compounds
significantly inhibited production of cytokines, including TNFa and interleukin (e.g.,

IL-1pB, IL-2, or IL-6) in mice and rats. These compounds are potentially useful in
1
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Med 1999,. 11, 577-592; and Alcaraz et al., Current
Phar maceuti cal Design, 2002: 8, 215. SUMMARY This

WO pooefosdien i s based on surprising di scoveries PEEUS2008/082027
i m dazol e conpounds significantly inhibited production

trqafl_lng p&gk&?{glgdlatg lbggbg(?magl l:ema@ Q? aﬁ&kﬁ% gg%ggar%matlon

a&&F%ﬂH{éQﬁse%& RS hBbio¥cID8EsUhd 'céﬁd’eﬁat' ng disorders
medi at ed by abnormal |evels of cytokines, such as

Agavdiaghyaoiampeciof diisimyoetia fsetasssmidizaloepmppunds of Formula I:
at heroscl erosi s and cancer. Accordingly, one aspect of
this invention features i m dazgl ounds of Formul a
Il -1 . Inthis f%gwuli, Ais -eI (CRR)nin
which nis 1, 2, S heteroaryl sel ect ed
fromthe group conS|st|ng pf.Jin which each of R and R
, independently, is H or £ -10 alkyl, and Ris H or
C1-10 al kyl, in which c1f10 al kyl is optionally
substituted by halo, C(ORal. ORb, SRb, S(O 2Rb, NRcRd,

In 19@5%{1\'5 %0 1sac],’]e|]<e§}q:(i %@ﬁe@kiﬁr}ﬁ %{hégarkv{]ld 2;2}b,¢||, Iop gforea%%?erl]rgallryf

Se%{e rfﬁgﬁyﬂe,%(@]]ﬂpca i % fRc and Rd, independently, is

1-10 al al oal kyl , aryI heteroaryl, or

Rc and oget her V\AQ‘I‘Nthe N at l\to V\,hl ch/gh are
attachy L’rfw or - S\

heterocy kyl group, S a 5- nbered
heteroaryl; X is deleted, (CRa RH?)mln which mis 1,
2, 3, 4 N 5, SO S, CO COO CONRC ,NRC or NRc

CONR n whi ch , /4 de,
|ndep ,Ic%mloa’rﬁ%e c} .

i ndependently, is H, Kal o’NRcl C(OR al’,
NRcl Rdl , NReIC(OOR bl , NRel S(O 2Rol Cl 10
al kyl, &' Cl1-10 hal oalkyl, in which each of Ral and

Rbl , i ndenendent I y, Ps H Cl-1Q yl, Cl-18%
hal oalyed, Var yl , ryI ,_landl each %f Rcl e}nd
Rdl , in epe dentl , C1-40 kyl, CE 1 ,

hal oal kyl , aryl, heteroaryl or Rcl and Rdl together
W|th t he N atomto which they areyattached forma 4-,
-, 6- /li -rrenbered\rmNerocycl l\l I groupN dRis

E)\/Kj , ;’

R
fﬁ@ ";Tj A
'<\ , « , and \L ,
R & .Jf
in which each of R and R”, independently, is H or C;_19 alkyl, and R isHor Cio
alkyl, in which Cy_jo alkyl is optionally substituted by halo, C(O)R?, OR®, SR®,

S(0),R", NRRY, C(O)NRNRY, in which each of R* and R®, independently, is H, Cy_10
alkyl, C.1 haloalkyl, aryl, or heteroaryl, and each of R and R?, independently, is H,

C1.10 alkyl, Cy_1o haloalkyl, aryl, heteroaryl, or R® and RY together with the N atom to
which they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group; B is
a 5-6 membered heteroaryl; X is deleted, (CRa’Rb’)m in whichmis 1, 2, 3, 4, or 5, SO,
80,, CO, COO, CONR®, NR*, or NR®CONR", in which cach of R*, R”, R®, and
Rd’, independently, is H or Cy_1¢ alkyl; each of R' and R?, independently, is H, halo,
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hal o, OC(OR a2, C(OOR b2, ORb2, SRb2, SO2Rb2, C(O NR

c2Rd2, NRc2Rd2, NRc2C(OR a2, NRc2C(O C(O OR a2,
wWOR®28§99%2 2Rb2, Cl1-10 al kyl, C1-10 hal oal kyl , BP€WIUS2008/082027

haloaryl cycl oal kyl, heteroaryl, heterocycloalkyl,

YO TG Xt SRR 8, B g

hah@a!llgﬁ 1|ﬁX>l/hch§‘Ea)élh’of lRm %rpltil ’ 1n§é@%h@@ﬂtf§}’ s’H f@l 1‘(? ﬁﬂ@f T

het et ocycl oal kyl, aryl'al kyl, ‘hetercaryl’a
haggadkydadridy bahitgioant, andtcactoeiRi ead Ry, aidle:y¢nd|estl3op$ Hofalol ajkyl,

CH@?%&S&V{[ |awl%t&§&1 o%bﬂ %& y| Ewug?tljoﬁg%%? %yﬁl}/c 'they

arélaﬁé’oﬁae? forhﬂa mh Isc - aamn@ﬁbelf?@dzh@adcm@alkylrg@&@eaﬁ)&m ism

IoaI I r cl a
etk (o GRRS, CL ALY SO SR k§Qsz%f(9¢(b)ﬂ\ﬁ§/ R%JRch

Ngrewéﬁéw Xﬂl ¢K(§/]d(6|)1&?g?gar y )zﬁet’ er e aﬁéﬁ L?I%Ll@ﬂ aryl,

ha&safylabwéalkﬂrhdﬁﬁb&yt; alé’gehajyklyohlldyﬁ aﬁgﬂilk@ln aétbty)arylalkyl
substi t ut ed

CYég)@HW&ffHQFb@z haﬁ%@cmgalkma@béa ayﬁlmh G1-10 pngclmhai@u@,l k%ﬂyl
nel 0 AR WheroR Y It D BOARTY XA BRLAH bty

cy«:mall«ydalkylloalhktyfocgclohﬂkykatkytb isadptiah4lisl ubktytiitediby hatu, €h4 alkyl,
SRR S BN S A R, o
mhﬁh@ﬂ ORN Y Rk, R@Mﬁhaﬁh&éﬂﬂ?l Ko, c% alkyl, C1 haloaékyéyaryl

het er ocycl oal kyl al kyl "i s opfi onal substitute
cyCloabkyhlhetsxgdryl, weroamln@ikyICarylaélmwrdrmmary@H(% in which Cy¢

I YR EURY, o5 SopiRE: pitiodpl Ml BRI or

hd@b&k DALY iBddtiohalEyibsemtddy OH, 0et gkee) CCRaNKy] or Halo, and
Rczﬁqu }bFl{d% Ijtfo(g(;t}ﬁer SWI th tyhe N g% om@}f%I whi cﬁwtoﬁey Oa?I(le

cagh pARAe@dRSr rindepandendy, is L Cono gk fpertadpalkyl, aryl, heteroaryl,

AR e, CRLETALIL L FOR A,
he&dms}emarﬂ(ymkyzlmmmbhA:lJl(salldﬁL €t @dmalda‘,ﬁlgz,l amyl hetbr@atyﬂ],ese
cyRfeli. rﬁde%xwyeloafkayg@%&@gygtﬁgj%wlalkm Pécl%@g%:éﬁkwt% ly, X
he@&@cﬂ?oa%alk% is o&%na%bstltuted by C, alkoxyl, OH, amino, C; 4
alkylamino, C,_g dialkylamino, S(O)zR , C16 alkyl, Cy¢haloalkyl, C,¢haloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl, or R and R*
together with the N atom to which they are attached form a 4-, 5-, 6- or 7-membered
heterocycloalkyl group.

Referring to Formula I, a subset of the indazole compounds described above

O\N

g/<\

are those in which each A is deleted, CH,, or ; In these compounds, B

can be '771/ N , Or LS’-/ . X can be deleted, (CRa’Rb’)m, CO, COO0,

NR¢ ,CONR ,or NR® ‘CONRY. More specifically, X can be CH,, NH, CO, COO,
CONH, or NHCONH.
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CONH, or NHCONH. The term "al kyl"™ herein refers to a

strai ght or branched hydrocarbon, containing e.g. 1-20
w@ a00bosiet ons. Exanpl es of al kyl groups i ncl udeCT/081008/082027

are not Iim'ted to, nethyl, ethyl n- propyl, /-propyl,

- and but The ter "al koxyl "
ref E% tegn aﬂﬁ:/%har%reféﬁr %/téarlﬂli“’%;?if%’& 4;%%1?%1 't o
co%ﬁuﬁhgw szgléﬁrﬂéﬁ\é'tdiﬂs OEB&nﬁ{lesfH}faﬁ(J“ %%d%@@ thelude, but are not
substltuents Exanpl e hal oal kyl grootps 1 ncl ude CF3,

lira¢bto, elf], eGGiL3:-popg, Z-ErOp@Efﬁl-lmtylanUutwh endl etyl. THee term

I G S b RSS! SISl o 5h S L g
onec‘df@ﬂl&@hkmga{ iﬁbktltuéﬁﬁ Efi‘zﬁhﬁ% neNa a%ﬂ@mbﬁin%mhe)cm,e@ﬁ%,
to al kyl substituted by clo

al k
CHEt, &@eﬁﬁ@al Geafdly, and\ﬁleel;é@nﬁ he t%mg Teaylrlky! ofop Ulpetergarylakyl™)
regeﬁgﬁa{ékﬂ}gﬁ%%gg%% %{% o%elf%a lﬁ%&?rwgyc{q%uﬁlaﬁ 1“r( ted
“Hei¢0yc loatkgtalept) rofkipl alkyl Sﬁlﬁsltlﬁltécbbyacﬁ%allk}&t(&ld cycl ic
nmoi ety having at | east gne ring heteroatom (

.y N,
he@ro agfkyl é\@rﬁxaglpkp qrekapkyh graup py baney!- Thpﬁ@m@ woaawr "
refef & SsahfaRd, fl%x%rgf’egs O#]S{ek'y gl % P/@Bﬁegl FRE ferm

aromatic ring noi et'i es i'ncl ude

“heteesuyicloa Ry}, refﬂnﬁ‘myd Eanﬁatedl,acpfhhh ;lio;ety] aphhiyt lease pne ring

GEPERE " U O TG HRE B DI QHAl Bererers to &

hy%‘r'&%%dn%&%@ hauh% dn€ roEnmo'i‘@ El%h%ﬁﬁ ¥ings. rﬁﬁeﬁﬁﬁl& & aﬁ’yl”fﬁbl%ﬁé’s
aV|ng one Or nore aromatic rlngs hat contain at

intleds phanye(Hhet dreoglcomngphtyyl, nwhﬂ@le@s pBrnylExthyl.ead of
het er oar i eties ud l.ene
oEFEPERy fhe FFinr biGR TRTESH S llaahy A iFh e gnge halogen
subbtitazal YThe Ryrh i“BittroaP)T tefdi ltcné’ h}Oldﬂyl héh’:lﬁg) bhdWH more aromatic
qui nol yl', isoquinolyl and |ndog¥ The term "hal 0" or

ringsahas getain # &agtens lfeltqy@%t@m (181, 0%-&)» A5 SdBxaraples pidericroaryl
R L N T
thfaet)l@t q)ytldylapyratmdmzlgqmmoﬁmjdsqlulh@lgzﬁ Gholquinoyd and lndblyl The
teﬁ%t ]éq,lg, a91&,| qgﬂl bl%leﬁxg ép(p@al koxyﬂ)rornaor, %lllll(? ilolc(ig.l The term
Ll%eﬁf]ﬁgz géfﬁ‘glttéé %ﬁg gllrﬂy | grofy I&lgg@%&%ﬁ' by AEHEN NG, ORck¥im
“dialkylamino” refers to an amino group substituted by two alkyl groups.

Alkyl, haloalkyl, alkoxyl, arylalkyl, heteroarylalkyl, cycloalkylakyl,
heterocycloalkylalkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl mentioned
herein include both substituted and unsubstituted moieties, unless specified otherwise.
Possible substituents on cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, and heteroaryl include, but are not limited to, C;-C alkyl,
C;,-Cyp alkenyl, C,-C alkynyl, C3-Cy cycloalkyl, C3-Cy cycloalkenyl, C1-Cy
heterocycloalkyl, C,-Cy heterocycloalkenyl, C;-C,g alkoxy, aryl, aryloxy, heteroaryl,
heteroaryloxy, amino, C;-C alkylamino, C;-Cy dialkylamino, arylamino,
diarylamino, C;-C alkylsulfonamino, arylsulfonamino, C;-C;, alkylimino,
arylimino, C;-Co alkylsulfonimino, arylsulfonimino, hydroxyl, halo, thio, C;-Cig
alkylthio, arylthio, C;-C,¢ alkylsulfonyl, arylsulfonyl, acylamino, aminoacyl,

aminothioacyl, amido, amidino, guanidine, ureido, thioureido, cyano, nitro, nitroso,
4
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herein include both substituted and unsubstituted

noi eties, unless specified otherw se. Possible
wagadpssdieent s on cycl oal kyl, cycl oal kenyl PCT/US2008/082027

heterocycloalkyl heterocycloalkenyl aryl, and

Z&qu( g%yq at@éa LN Cl %r%o r%d%%g}%yﬂ‘é/ %s?grcgﬁ@élﬁ other gand
pc%ﬁﬁ%ie%b&ﬁhent% Q%Ql QH{%ﬁﬁa&ﬂ‘aﬁM 1 ifehide4@ of the aboEe-reé‘lte%

het er ocycl oal kyl C 20 eterocycloalkenyl
subbtitosayts exnept C- ﬁnoydlbyly Cyhloubayb awlbalkhteﬂehem@mwcmai’kyl,

he??fyfygﬂﬁaﬁﬁn% ey R ey e bhe:-

aryl onam no, Cl1-C10. al kyl i m no, aryllnlno C10
o Yy Rehegaren Rbthisinyedignt r%t%gmeﬁ%q;@prea% %level of a

cft(tk‘lﬁ)e (-, 8t ﬁﬁérfu’lﬁ&? b 'ébfﬂtﬁ@dn% th&lyt6ilifle (e.g., TNFo or

al kyl sulfonyl, arylsulfonyl, acylam™ho, am hoacyl,
1nmuhmlehwdh@y leffeetircdmovat tonvar ngaraf d]eneudauolelcampounds of

FarEa ol e el R inclieliik ot SRRRHEE ot R abddh-6. on

the Sﬁlhﬁ{otﬁb’i‘ rAQpecPQﬁﬁiskih%n%HQ %lhttey% ﬁe@lﬁd Ak k¥dting a dlsorder
al kenyl , or alkynyl include all of the above-recited

rnsuw@dby@enwgpaxh@pmnQﬂaﬁnama¢kyg TieY ¢ looaltéulkine), such as,

I het het | oal k |
inf At FONE drBas Rk GRe Ll s A FE aRt R pR s Bt
cl@&ﬂﬂ@ hearﬂmhfbe HiaBSRE /LIRS, E%t&nﬂcﬂﬂlﬁﬁtekﬁﬂerﬁ@cbﬁlses to a

nmet hod of decrea3|ng a level of a cytoki ne (e.qg.

pofNPEesitiy darmetonkiosiss, tsprisvniaeeinsladsaouslediamia ADY. |
dem%%gr ?1111?{? Illelilg ‘%%PX"' steEtlca&o(é% Sg?%f;t- \ég ﬂ?sLtl r&fsegsfe,rﬁve?tl

nore o e|m oun

astiih£ bbwtk bBecrédnigls Udrrdy hthbﬁosﬁl@fos{si Aiuttie $oderbdis,lor Beriodontal
IL-2, and IL 6. Still another aspect of this invention
dipegpat Elae methad isludss adminitering oG sbigrsBrged ohbaitseisenpyn
eff"é@tl%l RAPGhHE 8 Bfc & tﬁé’ Eéﬂﬁ?e écﬁnylgqémd; ula I.
nter |ne su as, In anna or di sease
( | n cThﬁholmg)o@ldrhasf Ioroubelaselcsmtbed labeveattivée thelcotipsinds

hroni c he t fajlure, diabete I 1itus, te
tFIE} KCoefy Y ﬁ%atthﬁ’élﬁgl S BEAHRP ol %f Bwéﬁ% %a(it for
exraﬁﬁs!é 25l B fRAHY BetEEh 99 SRBHSNd §#5§H‘v@y cﬂrgav %r%s P %Ost

conpl ex, hemat osepsis, septic shock, graf
angingeasg onaceitposnd eSkdrmala hcutieblsamame amqlmdes:hlta‘ideeblg»mlde

1081dher Vil {:el Slrtr%?e %hos%ﬁlltte,i & 'gra?te Sr%'et%aﬁr?e%hl%éna?er, ttrlaﬁuoroacepat[e acetate,
malate, tosylate, tartrate, fumurate, glutamate, glucuronate, lactate, glutarate, and
maleate. Likewise, a salt can also be formed between a cation and a negatively
charged group (e.g., carboxylate) on a compound of Formula I. Suitable cations
include sodium ion, potassium ion, magnesium ion, calcium ion, and an ammonium
cation such as tetramethylammonium ion. The compounds also include those salts
containing quaternary nitrogen atoms. Examples of prodrugs include esters and other
pharmaceutically acceptable derivatives, which, upon administration to a subject, are
capable of providing active compounds of Formula I. A solvate refers to a complex
formed between an active compound of Formula I and a pharmaceutically acceptable
solvent. Examples of pharmaceutically acceptable solvents include water, ethanol,

isopropanol, ethyl acetate, acetic acid, and ethanolamine.
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di sease. The nethod includes adm nistering to a
subject in need of the treatnent an effective anount
wo@Rooons9162 nore of the im dazol e conpounds of FOT/IB1088/082027
The conpounds of Formula | as descri bed above

i nclude,.the co nds t hensel ves, as hei r
sal 92 %th?fr%ﬁg@% Bsdnefionfegire; 3 Clae&ﬂm%a%qeés by pge@ﬁfmg the
afbRncBY S c%mp%ﬁﬂdsb(%cfl&flﬁgﬂleﬁ%w@eﬁ{a RBR813) H/@ndeid
positively charged group (e.g., ammoniu on a
intcompdiatesl of Fornmula | . SU|tabIe ani ons i ncl ude
chl or.i de, di sulfate, nitrate
ohosBi amBletRifan. Bepighudtpdisputid Sdthpound of the
follbWidgUorR@eet ate, acetate, nalate, tosylate, tartrate,
funurate, glutamate, glucuronate Iactate gl ut ar at e,
and mal eate. Likewise, a salt c g RS0 be forned
bet ween a cation and aNHegati €r¥ arged group (e.g.,
carboxylate) on a la | . Suitable
cations include sodiumi n,_ potaSS|un1|on, magnesi um
ion, calciumion, and an{’ ni um cation such as
tetranethylammniumionR The conpounds al so i nclude
inég(qlqghe }BS? | %% 1%8 égrled lhnt%lro% {r:1¥ of Rt 59 , 11?&egre]i§dently, is H,
a es of ruags ude es ers and ot’h
hmarm%@@m k;ajﬂby I‘mfék‘ﬁt Narle(ovaaNR\?@@ohm cmo dlpdnor C,.

adm nistration to a subjegt, are capable of providing
loaa;lpﬁl\lﬁél Ebyrpish sagh foR FardhI aindependeniy. yaHeCr-afidid, Cooa

e E
R B BB} 2%?3&%2%@%? ;*é? RS TRE Rl AR o
Cpb aalmaﬂs@u taryd alidtgroayt ep Ré]tﬂrﬂ Ologetites wnthcttheatamt@vvhlch they
et hanol ,. i soprqpanol et cet at e, tic aci.d, and
g ARANER BT 14 L FHER %@é&‘&w%@ﬁm o @

confRuHE 88 1HR GG ngbmRlIgcess for preparing the
af'orenenti oned conpounds (|nclud|ng their salts and

solvates) and/ or thei r R'h&eiG®glat es. I n one

th
ingURHE I BV PR et Rl o R KRS AR of (CR ™
inREiTBiemasd 1 heteuno@ry/land @mh cﬂ‘d{fhatﬂfR'Rln@éjb@ncﬁ%ﬂ isHor Cy_jq

i ndepende ent | i NRc| RdI

I
ol NRSTACR Oy CHOR .1 PEIBRE) SRBIOR- LA 1 ok Cri
haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,

heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which C;_jo alkyl, Cy.10
haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by
halo, Cy.4 alkyl, Ci4 haloalkyl, aryl, heteroaryl, CN, NO,, OR"%, C(O)OR",
C(O)NR“R%, or NR*R%, in which each of R* and R, independently, is H, C 1.
alkyl, Cy haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarylalkyl in which C. alkyl, C, haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, or heteroarylalkyl is optionally substituted by OH, C;.6
alkoxyl, CN, NO,, or halo, and each of R% and Rdz, independently, is H, C;_jo alkyl,
Ci.10 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which C;_jo alkyl, Ci_19
haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
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i o hal oal kyl, in which each of Ral and Rbl ,

i ndependently, is H Cl1-10 al kyl, C1-10 hal oal kyl
wa@eob/05as2 het eroaryl, and each of Rcl and Rdl PCT/US2008/082027

i ndependently, is H, Cl1-10 al kyl, Cl1-10 hal oal kyl ,

aryl, heteroaryl, or Rc nd Rdl together with the N
Cya[oaLhytlagkmr gﬁte%/%@loa@ahiﬁ st b ﬁa%aﬂt&tefivl%-éf 1—6@&0&9/1, OH,
amimpenMoered heterocycl oal kyl group; with a conpound of

the following formula: R3a-X1-C(O)-L, in which L is a

C{ ey lmgings 6updigbyrmineHONR "™, &1 -@BYO)R)s hadealkys [eheloekkyl,

o g e e aoyg Ryl & neftp g R and
R&ldekher 3nth tRSA dtdmhb wihddhathey b Qe d f§#nO) PR32, 6- or 7-

NRc2Rd2, C1-10 al kyl, Ci1-10 hal oal kyl, aryl,
mpyaberad hpterosyelpalkykgrpup-het er oaryl , het erocycl oal kyl ,

arylal I LKyl
et ety BEHER0 R S prop YRR ik Sfapoypt of the
follavos fepthulaar yl , hal oaryl, cycl oal kyl, heteroaryl,
het erocycl oal kyl, aryl al kyl, het roa{ylalkyl,
cycl oal kyl al kyl or heterocyclgigzizﬁ kyl is optionally
substituted by halo, Cl-4 al CL- 4 hal oal kyl, aryl,
het eroaryl, CN, N 2, C(O NRc2Rd2, or
NRc2Rd2, in which each 2 and Rb2, independently,
is H Cl-6 alkyl, C _6 qﬁ oal kyl, aryl, cycloal kyl,
heteroaryl, heterocycldal kyl, arylal kyl, or
. . Y, i’Q” i - O - Yk, i k »
oSS MAEA R b L O B D
indepehadrdyl is Foor BetatloarB, Rl kyd RT src dpfinahal dbpve; with a

substi tute OH,. G .6 al koxyl, CN, N2, or halo, and
cogomngpt E@%O‘i%wnaé%m%dependem ly, is H Cl-10 al kyl,
Cl- 10 hal oal kyl, aryl, hetgtq@aryl, cycloal kyl,
het erocycl oal kyl, aryl al kyl, héteroaryl al kyIsz 0
inoytutlobliky leaving lgrau, Kétiedaayd 1S6aISG) al KP) and R wWhNBAR™, Ci.
-10 al kyl, C1-10 hal oal kyl, aryl, heteroaryl,
0EV¥oal kyl, heterocycl oal kyl, aryl al kyl ,

Chghelbiay hal Kialoaf C&%a'ﬂ%ll,ﬂ{dféfba?r, heterocycloalkyl, arylalkyl,
het er ocycl 6al kyl al kyl is optionafl substituted by
heggrogy ilisdaayicloaliplallgition b,etetg'cyelloaikklyﬁq&nm whiahCigo alkyl, Ciui

ialkyl ami 0 ~d. 6 a i .6 .hal gal kyl ,
ha?éa?lghh%ryggplg%ﬁy?(cyzlogﬁgg het%ro-agyl, Iké%é(IJoCyc%a-l-kyl, ﬁ’yf?iﬁ(ylf,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by
halo, Cy.4 alkyl, Ci4 haloalkyl, aryl, heteroaryl, CN, NO,, OR"%, C(O)OR",
C(O)NR“R®, or NR“R*, in which R** and R* are defined above.

In still another implementation, the process includes coupling a compound of
the following formula:

R1
N=\ B

1] N
L\/A | N N
//

R2

2

in which L is a leaving group, A’ is a heteroaryl selected from the group consisting of
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20

aryl, arylal kyl, heteroaryl, heteroarylal kyl,
cycl oal kyl or heterocycloal kyl, or Rc2 and Rd2
wo ogebmEs2 with the N atomto which they are atPeErismo8/082027
forma 4-, 5-, 6- or 7- nenbered heterocycl oal kyl
group. |g another i ement ation, the proces |ncludes

coupl in onpou ’iﬂe fol.l o ﬁg\for mhlch
Aisag%q ol o) S ?%%oﬂk
and each of R and R, |ndépendent§y, is Hor Cl-10

al kyl, B, Rl, and R2 are defined as above; with a

conpoundNQ the follg Nl forg¥22\$L X 2- RBb Nn mhlch

Lis a ing gro is d
and R?‘EK c2Rd2; CN i ofal Ky haI oaI k§/| ;aryl

hal oaryl , cycloalkyl Rheteroaryl heterocycloalkyl
arylalkﬁ heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl\\in whi ch C\%lo al kyl, ¢1-10

hal oal ky/N>Naryl, hal I, cycl I, hete|oaTyI
het er gkyI yl,

| al
cycl oal kyl al heterodyclo Ikylaﬁi Hs optlékally
substi t ut d by han Cl 4 al kyl, (1-4 hanaI I aryl ,

het er oahlyl™) CN, ORw2, C(O)aia‘;gt C(O NR Rd2 or
NRc2Rg2-% i  ch & ,ga b _ghd’, Rd2 ned
still nothe i npl nentatfdn he pr cessE|nc udés

coupling a conmpound of the fO||0MAng formula: in which
Lis a Ieanng group, ' is a heterﬁarvaselected from

the group c tlng of |ch eac NR and R,
i ndependent |y s H or Clll al kyl, a dYR is H or
Cl1-10 al kyl, in ahi'ch Cl- 10,d|ky| is op onal | y

substituted.by halo, C(ORa, ORDb, C%ZEb NRcRd,
111(?(19%\@0@@&8 al‘,lchR\Ma,r,l(Leﬁe@E@Hy,dﬁ Hegy %ﬂdalhﬁl and R is Hor C19

alkﬁdﬁmgﬁ Pt | Yol 1§s (ﬁu&}%} b@LﬂﬁYéfd bggﬁ;&ﬁg:(ggkﬂ YROYSR®,
S(O‘)ﬁé’ pNBﬁK‘htﬂ((]))NR@NRﬂ, {1tCWvhid each of R* and R, independently, is H, Cy.10
alkyl,
C1.10 haloalkyl, aryl, or heteroaryl, and each of R® and Rd, independently, is H, C;_
alkyl, C1.10 haloalkyl, aryl, heteroaryl, or R® and R? together with the N atom to which
they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group, B, R', and
R’ are defined as above; with a compound of the following formula:
H-R™,

wherein R* is OC(O)R™, OR™, SR™, SO,R*?, NR“R¥, NR“C(O)R™,
NRC(0)C(0)OR™, NRS(0),R, C. g alkyl, Cy.10 haloalkyl, aryl, haloaryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, in which C;_ 4 alkyl, Cy.¢haloalkyl, aryl, haloaryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by halo, C,.4 alkyl, C;_4 haloalkyl, aryl,
heteroaryl, CN, NO,, OR™, C(O)OR"?, C(O)NR“R*, or NR“’R*, in which R**, R*?,
R, and R* are defined above.

After each coupling described above, the process can also include forming a

pharmaceutically acceptable salt or solvate of the compound of Formula I obtained.
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15

al kyl, C1-10 hal oal kyl, aryl, heteroaryl, or Rc and Rd
together with the N atomto which they are attached

wo oroa0s9142 , 5-, 6- or 7-nenbered heterocycl oal kRgT/US2008/082027
group, B, Rl, and R2 are defined as above; with a

d of
R T W
vaNgae 9(6911@51@(%2 TNB%@e%( 1@} %BQ@otlog:hn& geﬁjo{%)é{lon Ghd 3{% selection

hal oal kyl', Taryl, haloaryl, cycloal kyl, heteroaryl,
oﬂa@pmpag‘gequ@tattmg growsydaalbleytadllhehe@rmmegi Ibaloiy Iskilled i in the art.

Tt@{%{ {%@ tln%ggrﬁgﬁt) S Cflounéir rleal kiﬂgépz;(?re\é\@ei Pl
PRYGHDAGKNps iMEH@IOREMheshed @IREWI8aRKSHns, Bo @hieulis

het eroaryl al kyl, cycl oal kyl al kyl or
inprepevataghieraym bk yefatcked injits @gitdtonal |y substituted by

gl W e AR

contiiging Ba@or b, ofe?imidad 1ebhinpouddslef Farathlabfoy @se Aftteﬁtmg
each coup ll%? descri bed above, the process can also
anybpYctdescEbed digordci An At ae this bssiang ua% ebpreapsIneors §f theor

mﬁ | R &)c\j‘nﬂJlguh hE PIRRY Rk n Qfac iRl 6@3{ Redicament f r the %uhst-rnentloned
tal ne reparation of conpounds can 'Avol
U@mnMGCtlon and deprotection of various chenlcm

groups. , Th eed for rot tion and .depr.otectio
the D dsiifist OBy onpBrbesmboitiaenst of Redivigtep atpet ik 1B
acﬁ&ﬁﬂéﬂﬁnéj@és@ﬁﬁﬁdhe&l&y Oﬁ%r Stk & do) e’atst ﬁﬁi aﬁfvﬁntag&e‘of the
chem stry of protecting groups can f ound
ingsrdiop|vel bierpErertfeom dte @scrlptmmédzlna Q,l@ln@r oups | n
Organic Synthesis, 2d. Ed., Wley & Sons, 1991, which

IS incorporated herein by reference inits entirety.
Al'so within the scope of this invention is a

phar maceuti cal conposj i one or nore of

the i m dazol e 00n6 éﬁlﬁﬁgﬁﬂé&ﬁﬂ¥or use in

tr eadHgeh Bldw 3ROMRMPRSE bdRBSUTds SOnHRINdAE 108 Jf t1as uIv'%hﬁon
use and use of one or nore of the i m dazol e conpounds

the for the manufacture of a nedi canent for the
just-nentioned treatnent.




The details of one or

nore enbodi nents of the

invention are set forth in the acconpanying

waelemonsqas: on bel ow. O her features,
advant ages of the invention wll

obj ect s,
be apparent fromthe

aPCiT/US2008/082027

description_and the clains. DETAILED DESCRI PTI ON Shown

bel ar exgxenpl ar onpounds,
this® “On. Co ﬂd\ﬁwH
Conpo 4 Conpound 5 Conpou

unds 1- of —(‘>
' @WﬁanESmN‘N

6 Compound 7 Tbnp

d 8

Conpouwnd: 9 Conpound 10 Coapeund 11 Conpound 1&mpounds
Conpound 13 Conpound 14 Conpound 15 Conpound 16

< Co ung 2 1, ou 2
"o iy

Compound

Compound 33 Conpou
Conpayid: 4 1 Conpound 42 Conp

NgbﬁmoundN25=§bnp”Und 24 =)
oy

M\I{“ )\©/&/N\N
@glsg Compound 40

oyad 51 Conpound 52

ompound 6

Cbnpound 5354 Conpound 55 Conpound 56 Conpound 57

Compound 58 Conpound 59 Conpound 64 Conp
d‘ 4 Cb

ound
ound 95 N,"

65 npounm—é‘}Canou i 930-Conpouad 9
&%ﬁt@ﬁ&@ﬁmounﬁ 01\%&&“@2 Co ~ N~N
Compou 104 Conpound 105 ound 106 The conp ds

descyibed above can be prepared by methods well
Exanpl es 1- 106 bél ow provi de det ai

w conpounds 1- 1_g~$ere actqglly ’(=3

unds/desgr) bed Jahgre have—4n o N

qtYc doubl'e bonds j%iirk¢
They can_oc yr as racemates,

in the art.

de rlptlons of
@eck\ WThe O

nDre nontap
asymmeLri G

dlastereone

Compound 13

s ént er s.
racem c m Xt ures,
dlastereoner

FH ﬂ\@/K/N\N TOV(J\Q/K/ N HOV( )\©/§/N\N

singl e enantiomers,

Compound 14

one or

m xt ur es

nor'e

Compound 12
i ndi vi dual
and -
e PP
N W N
Compound 15 Compound 16

_— CF3 —
= -N N=(\> =N N=(\>\ /
D'—<\j\(>/§/”"“ F :J\©/b \’QNKQ/K/N‘N/ O‘M\@/&N‘N/ "

Compound 17
~—0 \ \ N N‘N
Compound 21
=)
HzN \ \ NN
Compound 24
OxezO  P-N N
e G

Compound 27

Compound 18

o =
O~N N=(\>
/\OMNJ\QA/N‘N/

Compound 22

(0] —
O~N Nﬂ

=
Ho,n\__QN)L\[::j/L§yN\N

Compound 25
H,N

Compound 28

10

Compound 19

N N
/O\/\O | N\ l\/l\ N
N?} /O\/\O N\
N= /O\/\O \ N\ \ N\
o -

Compound 29

Compound 20

=)
NPL

H'O\”——(\ \

Compound 23

O~N N=

—S N Y ’O
N/K©/§/ N

Compound 26
o~

N\
-

N= Compound 30



cis- or trans- or E- or Z- double isoneric forns.

Conpounds of the invention also include tautoneric
wo eoomws91s21ch as ket o-enol tautoners. ConpoundsPCl/Us1068/082027

i nvention can also include all isotopes of atons

occurring in the interjrediates or final conpounds.

| sot oRes i nclude thos& atons having thg~sane atomc H

nunmhey but dlfferentoégss nunbers. &ar exanpl e,

i sotgpes of hydr ogentyi®ncl ude tritiu
One pect of this inAyention is a

(o]
Nnd deuterium NoW
od of | owering

Mo VEYBLof a (e. 9. oDasellel b), 2 g Ly
y inhi |ng the produet/idn of the cyt eina \Jt>
subkgq} A subjectcref%59< o any ani mal , NFhcl udi ng N=
manal & pref er abl §TMCe, rats, ot H&F"odent s, Compound 34
rabbits, dogs, cats, s%g@e, cattle sh%ﬁ@ horses, oni{
pri mat es,, and nost pre£ ¥ably hunmans nmet hod N
i ncl ydias adn1n|ster|ng ® the subject wgh an _eto
ef fectY've amount of gne or nmore of th onpounds O

e amount” is t
d to confer t

descr d above The Yerm "an effectl
e compou whi ch is requj

deS|red ect .OFf &y anpunt’

recognlzedN y those skilteddin the art,

rou&emﬂﬂsadn1nlstra®menm6§x0|plentcaﬁage Nand the compoundss

possibility of co-usage with other agents.As the

conpounds descri bed abowe |ower the |evel of a U

cytokﬁN@'ln a subjectoﬁﬂﬁ ey can be ueep\&o treat

di sordew caused by ovemsproduction of nhe cytokine.

Thus, ‘@l so within thelgscope of this ventlon is a

/agL%-EDof treatlagAaJEB o&der rel at e loNcytoklee

over-pro»@i§|on i 8., a flannatory ul ase

aut oi mmunen=di sease, cancerw-dlabetes gy or

at hempgcher osi s. AnCaptndid mmune dlseeeemmncludes butmmemu

not limted to rheumatoid arthritis, inflammtory

bowel, di sease (|nclud|ng Crohn's dlgease and

ul cgrative coliti mul tiple sclergsis, psorias] Qr

se ccshock The ad i ncl udes QM stering

subja%t in need of theutreatnent an efif ective amount™

of one Jof the conpounds descri bed above,
N
PN \ N\ N AOn0 N | ,\?t\>
—

N\
=

z

Compound 43 Compound 44 Compound 45 Compound 46
F
o] 20 N
4 Pisig
S 2
0 2 o7 < \\\
(f::xiﬁ OnN o e

Compound 47 Compound 48 Compound 49 Compound 50

0 NN
- Ok - : gﬁ
‘., N O/ _N
7l/\rN/ E/\O/i:)_dJ 7O’/\£N/

O-N

Compound 51 Compound 52 Compound 53

11



The term "treating"” or "treatnent" refers to the
application or admnistration of a conposition

w0 p@bstiiey t he conpound to a subject, who has PEEUS$008/082027
t he abovenentioned di sorders, a synptom of the
di sorder, predlsp03|t|on towar d. t he di sorder, _
wth the pur og to cure, heaI allew at e, relleve i;l

alter, reme arrellora _jor affect the N
Sts symnmm N h@ﬁj@' or the' WAE
preds s n toward the To practice

treatnent nethod of this |nvent|on one or nore of the
mpound 55 Compound 56

conpouRds “descri bed above ar& W xed with a

pharmaceutically acceptable car i er and then

adm nist qr e @. ally, rectal leﬁnt erally, 7/©\E
ji-ahal ﬁT@ spr & ijr V|a mnp aht reser roNThe >:>

(tgﬁn{:parenteralw—as used hérein in udes V?t]

subcut aneous, intracutaneous, intravenous,
i nt r ahti®eu ar , |ntraart|cula°m”mﬁtraarter|a

|ntrasyn ial, |ntrasternal rat hecal ,

i nt aIe k and intrac ction or ?Liﬁ?ﬁ;lwi

keg dues. np05|t|om f ora ﬁﬁgntnlstna i can
>_any

oraIIy cceptabl e dosage for ncl udi g, but N
not Ilntted to, tablets, acapsul es, enulsions mmd
aqueol u@d’spensmns di sper STBH& and sol utions. ™
Conmonl y used carriers for tablets i nclude | actose and

corn star ubrlcatlng age such as magnesi u

stea o typlca t abl et %g[:Lg
a@ﬁtnls at on in aH ap@hle fP$E> usefuw biNuent >:>
ude | act ose and dr|§f§corn star¢h. Wen queous

spen3|ons or enul sions~are adm nistered orakly, the

actlvgmrﬁﬁ?edlent can be suSPEHEEd or dissol ved i A™&H®

oi ly phase combined with emrul sifying or suspending

agents. If desired, certain sweetening, flavoring, or

coloring agents can be added. A sterile injectable

conposition (e.g., aqueous or ol eagi nous suspensi on)

can be fornul ated according to techni ques known in the

art using suitable dispersing or wetting agents (such

as, for exanple, Tween 80) and suspendi ng agents. The

sterile

Compound 59

12



I nj ectabl e preparation can also be a sterile

i njectabl e solution or suspension in a nontoxic
w@asoensdsal | y acceptabl e diluent or sol vent, fPE€T/US2008/082027

exanpl e, as a solution in 1,3- butanediol. Among the

accept abl e vehicles and sol vents that can be enpl oyed

are toI er er's so utlo nd i sot afi =
%ng r| de swh% dd| S \&y}e, f@ N\‘(N:?
] ke ar e n enyionatN y e e‘d“”aé’ %' sol vNaNn or @

sus endi ng rredl y synt hetic pono-
dlc"“@?“V& erides). Fat tcomouncél ds, such as ol é?c aC| d andC pound 6
| ycerie ddrivatives ar® useful |nt
TN N0
d_;,?‘e farjat i on of i n{ ekt abl €5,°ag§ @re n ur“ba

rvaceut i cal | - atcept abl e i WS, such asnol NI ve oi I CHN

c or oil, esf |aIIy in theyr polyoxye Iated

v These~oN lutio uspensi aIs

cont a n | ong- cha n | cohol di Nu t or dIS >}
g(alpoun%yrret hyl gel lul 6se or simlar di spersing, agents - Compoun 4

i nhal atio conp03|t|on canmbe prepare& accordin

wéj} gwn in th art of pha lﬁeﬂtlcahW¥J‘“f0
be pkep as sehutl in NN
benzyl agco or ot

pt ed v ivesi rptlon ems t0£ 2

béBavai| abi | By, T1@orqcar ans or ®t her L 2 TN \ ‘>—\_/\
sol ubj | i'4i-Ag or dspn ng aents own in thew M=
Ghe“or nore actTVé conpound®’ °&na7ﬁ be adniHrEt'ér ed Compound 79

ENtaIIy One exanple is a suppository, which
cor,m ses the active conpounds with a su p0§,J,tory

¢. Suitable suppos,%o& bases are, “f- N exanpl e, Nz(\HNN:
aI or s t']*lq N rvparaffin \N~0
“hydrovgkbons s, t exalpl e<js/a\gél atin r 6tay

capsul eNwii ch conprise the act’l ve compounds a a

basedsoPossi bl e bagewmat eri al s i nehuds; for exanpl e,compoundss

liquid triglycerides, poI yetdnyl ene gl ycol s o or

par af fi nMagdrecar bons. WP®sSi tion t a/ppl I ed N_(\N)K/O\
ont h NN edn be, fo Na?tedlnform .001 19, cream

Elt\gﬁﬁo mﬁinerf\@ e |ike. Jﬁg&arrlgy

t'he conposition N nclude veget a or neral O"

whi CEHét r oI at um (W‘?P%né“soft par aff°®y* branched cleePds?
fats

ﬂY7 N=V“ﬁj7/

Compound 88 Compound 89 Compound 90 Compound 91
- - N—N
NC N x N = /0\)\,\‘ =
H H H
cl
Compound 92 Compound 93 Compound 94

ﬁ /" Br N\
o H/\@/K/ CS(\H H/\@/K/ X ! N\/;\j\

Compound 95 Compound 96 Compound 97
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or oils, animal fats and hi gh nol ecul ar wei ght
al cohols (greater than Cl2). The preferred carriers

wae@onbase in which the active ingredient is spCTIOE®NS8/082027

Enul sif ers, stabilizers, hunectants angl anti _oxi dant s

.y also be included as vveII S agents |npart| ng | or
@;‘r’g ce i f desired iopally, tr HU@\‘@
ancers \n@fbe enpl Oyed in thesf topichl>s
fornul ati on N\/Q(anpl es of such enhahcers can be found >\
in USruPgt ents 3,989, 816 andrdd®4q 762. Creans &roeeund100
preferably fornulated froma m xture of mneral oil,

seIferruIS|fy| ng beeswax and water isn ich m xture thg
R(r:;relee:zlﬁt:(edl ssolf “\/ d, |n a=$ amount of _arl_o_
@ } nd ort, P exa@[@)—@n”

such acle s one whi ch |ncI s about 40 parts

wat efompo@dB@ut 20 parts beeswa..capout 40 parts mpesahes

oil and about 1 part alnond oil. QG ntnents may be

forrrulated by mX|ngasqut|on of the active {;Q
CF3

5d t/| a veget g as al 0|
v@f par af fi a/nd INdjm t he oo>_NH
An ex

cool . Ie of such an oi mtrifent i s one vvh| ch

I ncl wgesii@bout 30% al nond awdeailyout 70% whi t e S@hripound 106
paraffin by weight. A carrier in a pharnaceuti cal
conmposition nust be "acceptable” in the sense of being
conpati ble with the active ingredient of the

f or mpdadon@iduh@NgksBRSIdRBDE Yan SERBRIrEd BY ntRBl WeRikne
it) and not udeI etserl ous to z%nhe su%}rectgjlto be treeat e‘t)zlvnln

thE@rt Examplee 1-1961bgtsiv providy datpelnd descsintionsad how compounds 1-
odextlll ns &re ich formspecific, nore soluble
o‘?‘rgleé‘ S8, PR¥ e "active compounds), can be utilized

as pnaddmwhw@ésc@txesal dDoedhsvel ke ofl @lory Boaimatib@ouble
active conpounds. Exanples of other carriers include

bangp.| a9 @AF OF OIS eRterfra § AsFalrACS Wicky T agaanates, racemic

m%%IJGéJ Q%F ensdﬁﬁid)ﬂi S, 1?18{V¥dua§&ﬁla§tg{?8me%ngla%%om%}’lk Mx‘gﬁre]soand

e InVvitro assay can be Useé prelrmnarily
cisvalttaat-erther 2f towde sokriafiynaf CGonepoabdye-tiefnehtachlso
in(c:l?l ?alill?ocrif?er{cnfogn?sc rsSc Salls getot Qfolltaeu\{oerllergf C%m%%{n?ci(slo the( 1%Vgntlon
can also include all isotopes of atoms occurring in the intermediates or final
compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. For example, isotopes of hydrogen include tritium and
deuterium.

One aspect of this invention is a method of lowering the level of a cytokine
(e.g., TNFa or IL-1pB), e.g., by inhibiting the production of the cytokine in a subject.
A subject refers to any animal, including mammals, preferably mice, rats, other
rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or primates, and most
preferably humans. The method includes administering to the subject with an
effective amount of one or more of the compounds described above. The term “an
effective amount” is the amount of the compound which is required to confer the
desired effect. Effective amounts may vary, as recognized by those skilled in the art,
depending on route of administration, excipient usage, and the possibility of co-usage

with other agents.
14
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30

TNFaor 1L-1 b) . Conpounds that denonstrate high

activity in the prelimnary screening can further be
wa@eremsEd2 by i n vivo assays (Exanple 107 bel owrCT/B82008/082027

exanpl e, a test conpound is adm ni stered to an ani mal

armuse its effet3| ng t
|evefﬁs Cam@w %PP@ agﬂwoggg@g doe! of %yt ma@mect

thERBarf B §528 %o Q@at%@é@r&b@‘éaﬁs‘%d‘6?ro'vgﬂlprtoti@étfoneoffftﬁec@%dqh@ Thus,
treating a disorder nedi ated by cytokine

alm/‘ertkmmdhmmom nf thli&)lmve)tmpli e medmdmﬁﬁ@amg zdiotger related to
mSter(i}j’ﬁ an a Tg@al'&tgll rmdené havi ng
TAARPO? 8% edl S&RSEARG ‘?§ea€%é‘P§‘B‘é’b‘PP&1 APEEes
caﬁé& 8RR 8BS 0F athBRSEEko9R. AHeauk@Midiing diRRRY IABILHA KL is
dosa e ranges and adm nistration routes can al so be

naf émutemt% greunpfpad glp*hl@ﬁl% inflagyragipiyeo wee disepsa(i@ctudingeCrohn’s
dlgef%ne? %‘l (f'llﬁgel‘g&Véng rh%o¥ nrH1 eﬂ‘iggélg{osﬁé soﬁ?%s,%%%eﬂv%:;ghgﬁé M

e remaln

medhad setndes adidiihieritg thursubect ialnabdoBtht @Batnicht iiseffective
believed that one skilled in the art can, based on the
argrugt P Q9 Arihherrapoyindg described thteepr esent i nvention to

its -Ell[g kB et nBr “t@éaltmg#b Ldee]td ﬁ{ésatpgh&a%gn e Eglhﬁnﬁfaﬁon

here Yy |ncorpor yr erence I n elr entiret
oﬂ:_axcmnrmoeltﬂ)n @milpxhnlgl the]czon@o(lﬁd to( bsutmtch yho has one of the above-

migifondn QSRR a5y ann] R ik e a8 Ambelrai ol ape

disrie; QiR MRAGEHYIH e REORLA, rdllle%a%npeh%mllter remedy, ameliorate,
6-chi oropyridazin-3 -amne in Et OH wer e “heat ed

intpgovee bt axect dre disordgr, thh@mmpt@mseuf t]tlQ)dISQIdﬂl‘l, pethgeretisposition

The, orange:-red precipitate was col |l ected by
to?vlaﬂt%g? Sg “"washed with cold EtOH, and airdried to

gi VETd BRctice the treatment rnethod of this invention, one or more of the
3(60 oroi m dazo[ |, bpyrlda2|n2y|)benzon|tr|le

nghdesgriedrapoyoaremaixedl Wisthe nhderearcubicallaceantaile emriggrand

thg' é&n&@tﬁégbmf’\%&h 1y%qﬁ$4§7gé'§¥ %gﬂrﬁhlﬁ% s})Pa f{lg%ﬁ' le

intplagitet! ©@somasir.s The teed ‘phgotceul’s hyusat hmmbleﬁeseslﬁbmﬁeofug,r
4 h under  hydrogen, and t hef Pd- C was then renoved. The
infraquigneps. iEVERRISe AR BT IngagTisulet, IRjapgcgleinfasynovial,

intrasternal, intrathecal, intralesional and intracranial injection or infusion techniques.

A composition for oral administration can be any orally acceptable dosage
form including, but not limited to, tablets, capsules, emulsions and aqueous
suspensions, dispersions and solutions. Commonly used carriers for tablets include
lactose and corn starch. Lubricating agents, such as magnesium stearate, are also
typically added to tablets. For oral administration in a capsule form, useful diluents
include lactose and dried corn starch. When aqueous suspensions or emulsions are
administered orally, the active ingredient can be suspended or dissolved in an oily
phase combined with emulsifying or suspending agents. If desired, certain
sweetening, flavoring, or coloring agents can be added.

A sterile injectable composition (e.g., aqueous or oleaginous suspension) can
be formulated according to techniques known in the art using suitable dispersing or
wetting agents (such as, for example, Tween 80) and suspending agents. The sterile

injectable preparation can also be a sterile injectable solution or suspension in a non-
15



10

15

20

25

30

(i mdazo[l, 2-b] pyri dazi n-2-yl)benzonitrile as a
yellowwhite solid. A mxture of 0.5 mol
w@2¢ovmsdex o[ | , 2- b] pyri dazi n- 2-yl ) benzoni tri | e, PATH2008/082027
NH2CH HCO and 1 mmol Et3N in EtOH were stirred at
reflux fo cool ed. Excess of solven

towgr?a{ﬁélaer?ﬁy %‘emaﬁ? ghla?m&‘f Sl Y- @.‘f %@énqiwa&épiuﬂﬂeé% ile-
b@ﬁf&iﬂﬂ | dendng tﬁ@rpdc):pmg V@ﬂ@%g aﬁ@scgltf‘&ltmh)ﬁ éjdheoese%ﬁl&)géarhre

of the crude product,
mamnm,tveat@reRatg@r g S@Imion atmscothelcmpotmm clovads dobrtoad In addition,
nt rated..in v

stéglty 6 o gty ol R bR ed B s ST B G ttind médRiP

(e%hrsgﬂ%ta@@ﬁ@ﬁﬂ-yo&fl f@deh@@s) 9ehtty &idH, m@chtd@%lelc acid and its
met h oxadi azol - 3- yl)phenyl)im dazo[

glxce;_vldb]dswattmz awwseﬁlummp(%@@on 00Dy dgreb)es, @b are natural

ph?ll;‘gZ% ﬁ&a’q@ 8%21151%15 %géh% l§fe 1011}_% 0(1§[0r4(?i e§pe%%fhy 19 (tjhelr

pBy Ot thy 12988 efrsions2 Hhese/ oib Sdlutlom80 sGdpensiats &Hzllsoldd)ltam a
7.266-7,.220 (dd, J=6.0 Hz, 2.0Hz, IH); M5 (me); 278.4
lopgm:h%m aggg ]él@@t Wﬁﬁ;ﬁ@t or carboxyrnethyl cellulose or’similar

dl%@ﬁﬁé? dazo[ |, 2-b] pyri dazi n- 2-yl ) benzyl ) - 3- (2-

oet hyl)urea was prepared as outlined and
des CAn forehel ldltioh comBasiegn &dn/ td, prijsaned/addbrdigato. tychaunghies well-

NH3 re ded t he soluti,on of .3-
ko BT OB BB e R A £OR Dt PR 98 splgfiopyin
saNRORmpld\EndrbedYr zﬁcc\ﬂﬁ‘ﬁ o?‘Bﬂth %ayﬂe%és@%{lyesaﬁbsroﬁﬁmn prornoters

t enperat'ure for under hydrogen and the Raney-
towgabartch droay eitabiles,. ﬂmecafrbdntsr emdmmﬂwasol@bmglgtqraiw@drsm

vacuo to I?Hy the (3-(imdazo[l,

aggﬁg%ﬂbggi I)phenyl ) met hanam ne. 0.2 mol
(3- (O ehadolel acBvdidpduhag tar 2 ydnipkensd oRiINa0astREnple is
and 1 mmol K2COB in dry Toluene were stirred for 30

a sHppositorgoviash epteidsenthenert cquapondsriiith a suppPsktept base
Su?i{a‘ofe sfuBf;osnory bases are, for example, natural or synthetic triglycerides, or
paraffin hydrocarbons. Another example is a gelatin rectal capsule which comprise
the active compounds and a base. Possible base materials include, for example, liquid
triglycerides, polyethylene glycols, or paraffin hydrocarbons.

A composition that is applied to the skin can be formulated in form of oil,
cream, lotion, ointment and the like. Suitable carriers for the composition include
vegetable or mineral oils, white petrolatum (white soft paraffin), branched chain fats
or oils, animal fats and high molecular weight alcohols (greater than C12). The
preferred carriers are those in which the active ingredient is soluble. Emulsifiers,
stabilizers, humectants and antioxidants may also be included as well as agents
imparting color or fragrance, if desired. Additionally, transdermal penetration
enhancers may be employed in these topical formulations. Examples of such
enhancers can be found in U.S. Patents 3,989,816 and 4,444,762.

Creams are preferably formulated from a mixture of mineral oil, self-
emulsifying beeswax and water in which mixture the active ingredient, dissolved in a

small amount of an oil, such as almond oil, is admixed. An example of such a cream
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2 h. Then 0.2 mol 2-norphol i noet hanam ne and DVAP
(cat.) were added and the solution was heated to 60 C
wo 0009854162 The reacti on was concentrated in vacPOI/ERZN08/082027
t he residue was purified by colum chromat ography on
.SI|I 0 Qive t 3-
is PP?n mluéesm%ﬁwr‘lomﬁsm%rm%%QWS.%ﬁeevz@wmlﬁéhomsté

mlnréi/dlbﬂraﬁéabéiﬁlgﬂmaﬁ%@ il 400 MHz): d 8.526 (s,|IH), d
430- 8. 409 , J =6.0Hz, 2.4Hz, IH), 8.001-7.971 (d,

J = 1Q1ﬂ2rnentﬁ-|)nay pedadnylated byHmixing 8@6Lu7i08 4>ftl(edlctige m@kedient in

a ﬁe@ft‘?bé-@fl %F%b azl}mé%(hm Vgllgbo\;l%lala so}_% p?irﬁf g arlléi al]@ %{Fét%e lrxpﬁ(ture

to2odBABe 1€ 8T suthlan odt@3Rti3 0RO h{dMindilos aBo® 13007 apdbhd
; me): 381.4 (M+ 1). Exanple 3 Cbnpound 3:

m 6H);
an&e{e@u{%%@é@epeﬂp@mﬂ}tp@ywa@htn 2-yl)benzyl)-3-(2-

R AR S S o
bdﬂng&;cﬁﬁ&tlbﬁe, witthhhe aBtldéZ&gﬁed{Jeht &f (he (formhleT-tﬁJnleZd prbféfh‘lily,

005-7.970 (dd, J =12.4Hz, 2.0Hz, I|H), 7 (s
capp.])le oi}stgl?@zqag at @né aot drletqrpus to the| sF.lﬁ)Jec‘qto bg 41:e?teg9 ,l_f oy @xarnple

50*7]9 %ﬁnég%eégz cﬂ?@s fz&g&é&rn?s @ﬁ@(ﬁéﬁm‘é&&lé% 5%1%1812: (m

coBifloxe8 wAthGth8 adﬁ% cotmpodmds),Gila be 2H)izedAsFbArnfscut@ddd) excipients
77- 3.

fo?'ﬂ/ﬁz_l pery tgﬁﬁé%"%@é&}?ﬁ%@% 2é_x|21’rnp%el_s|)o;f o%ser garl{!ri%zs: inghzlgé g’olloidal
sﬂ%o(n(cﬁo;(lée (r’he[gngﬁﬁﬁ[sltea?a‘t@]c@b{ﬁlb@ébcﬁu@l 1Yo/ POERW dnd B 4-

oxadi azol - 5-yl' ) met hyl ) -'2- met hoxyet hanam ne was
Ygtepdrled as outlined and described bel ow. A mixture of

0 b 68 i MRS G AR o
anfy@fflthXafoR€-désdribbdl eAmpONde th dEx&emS th 158l ofardytolase (c.g.,
TIrjE@ng¥ Ieis (l)lﬁ)r;] é%/(;g;o%ntdg th%f[ Iieonrlgnsgcrgtee h(iggﬁjgc%vﬁ; (1)1(1:I ‘tjhcetprehrnmary
screening can further be screened by in vivo assays (Example 107 below). For
example, a test compound is administered to an animal (e.g., a mouse model) and its
effects in lowering the level of a cytokine are then assessed. The compounds can
further be examined to verify their efficacy in treating a disorder mediated by
cytokine overproduction. For example, a compound can be administered to an animal
(e.g., a mouse model) having inflammatory bowl disease and its therapeutic effects
are then assessed. Based on the results, appropriate dosage ranges and administration
routes can also be determined.

The specific examples below are to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever. Without further
claboration, it is believed that one skilled in the art can, based on the description

herein, utilize the present invention to its fullest extent. All publications cited herein

are hereby incorporated by reference in their entirety.

Example 1
Compound 1: 2-(3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl)imidazo[1,2-

b]pyridazine was prepared as outlined and described below.
17
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chloride (2 mmol) was added to the m xture solution of
the crude product in Toluene (15 nl) at room

wo esopesabur e and then the mi xture was heat ed tPCT/E81008082027
for 5 h. The m xture was concentrated in vacuo and the
crude product was purified by col um_chromat ography on

® gel tp,give t N:(}~ n=
S Ch-l Or@\hy %H ,aG: . 1l - - = NC N N—N/
enyl)im d& d, 2- b] pyr zi ne. A m xtdgHe of

-(5-(chl oronet hyl ) -
1, 2, 4- oxadi azol - 3-yl ) phenyl )i m dazo[ 1, 2-

b] pyri dazi ne(1.5 ), sodiumi odide(cat.) and

ai dret hoxy]at han ne 3 mol ) 25 i E was stirred
unaderyor e THe moxt re wag entrated in
vacuo ahd | cr ude product Was fT™ed by col um
chromat ograpfly on silica gel to e the

N-((3-(3-(imdazo[ 1,2-Db]pyridazin-2-yl)phenyl)-
1, 2, 4- oxadi azol -5-yl ) net hyl ) -2- nethoxy ethanamne . 1
NVR 1 Gib@l 3;(2406mivie}y ) bdnBontitbife {rsl, 1 nd)al 6&:hB86pyredazinky-amine

inslggﬁl%t%}ﬁwew&eﬂ t%r_g'l |'fl1226 13 @ tg%gc%)’_%%t@%?%té tergperat%%e The
raﬂ%t%ﬁ'_zyrec 1@|Fézwa§ &Dll’ect%d %9 Qﬂt&)lt%gwﬁﬂle_d\;m%%é;(ﬁ@(i E'[(b]l)l,’ and air-

dried te lgwve the @1{@ Cil]OH)ll’nldBZQggz -bipyridpgin- 23y1537;71.z®1’514@1(]@t5 mg,
503 6~7.2Hz, 2H), 3.378 (s, 3H), 2.967-2.935 (t,
Yok Abz, 2H): MB (me): 351.4 (MHl). Exanple 5

Oorrppslﬂqg moolA, N JrefcSadde iRz 8blution 0f3 (6-chloroimidazo[1,2-
ridazin

IO S OO G TS O msteDi i oY Makh ke reaction

o R R O e T S N T

PBCIVH t(16n rehidved STRRBH GBS cﬁdﬂldentrht&ﬁzn@hbuo @ Dtihe BH) |
8,177-8.146 (dd, J =6.4Hz . 052 (d,
(@ldawldrl%]pym zin- é—ycbf@snzpngebe 3(Sd1 ye}l@ivswwzso lud

TSRl RO T Oyt by
NHz@HOHE], andH) mn@] 8218 BOB ere sin@d 2He{lu Kr,4 h then cooled.
Exzcegseo S%IVSGISFP WgS rernoldf)ed in vacgfo to Qlffor 066 c4ru ¢ pro)duct Acetic
anhydride (2 mmol) was added to the mixture solution of the crude product, THF (15
ml), and DMAP (cat.) at room temperature and then the mixture was heated to reflux
for 12 h. The mixture was concentrated in vacuo and the crude product was purified
by column chromatography on silica gel to give the 2-(3-(5-methyl-1,2,4-oxadiazol-3-
yl)phenyl)imidazo[1,2-b]pyridazine.

'H NMR (McOD, 400 MHz): 8 8.676~8.650 (m, 1H), 8.606 (s, 1H),
8.444~8.424 (dd, J=6.0 Hz, 2.0Hz, 1H), 8.150~8.113 (m, 1H), 8.041~7.988 (m, 2H),
7.631~7.580 (t, J=6.0Hz, 1H), 7.266~7.220 (dd, /=6.0 Hz, 2.0Hz, 1H); MS (m/e):
278.4 (M+1).

Example 2
Compound 2: 1-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-(2-
morpholinoethyl)urea was prepared as outlined and described below.
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Exanpl e 6 Conpound 6 :
2-(3-(5-(norpholinonethyl)-I, 2, 4-oxadi azol - 3-

w@ kQoplosgiyt ) i m dazo[ |, 2- b] pyri dazi ne was pr eparBdI/U82088/082027
manner simlar to that described in Exanple 4. 1 NWR
(CDA 3, 400 MHz): d 8.670 (s, IH, 8.383 (s, IH),

8. 32648. 307 (dd, 2, 1 6Hzo ) 8.200-8.180 =
N PO+4FI(5|Z sz%.wm@ 1 148,084 (dd, & :@

=8 sfr, 1.6H, 7. 997- 7000 (dd, J=12w0Hz, 2]ON,

| ) 7.620-7.568 (t, J=10~108Fz, I H), 7.085-7.04Q

(dd, J=12.0Hz, 6.0Hz, IH), 3.948 (s, 2H), 3.803-3.772
(m 4H), 2.704-2.674 (m 4H); M (mie): 363.4 (M ).

B S‘. Ie 7Conpoyag 7\: N’\/“”

3-(in dzoJ\r@w]pyF’Véasz Qhé\n u
i azol -8 vy di met hyl pet hanam prp{ap a
manner si ar to that described in Exanpl e 1 NI\/R

(CDA 3, 400 MHz): d 8.682-8.671 (t, J =2. OHZ IH)
8.382 (s, IH), 8.318-8.297 (dd, J =6.0Hz, 2.4Hz, IH),
8. 21®a®ywﬂc@@¢ndwmuz@ws dropimere #dded 2o tRBORILIOD T 3-

(11% dgﬁ}ﬁ %—lﬁfyﬁ%d - -y.';ﬁ)g%z\?}_%ttlle (}g%gg)i% ’ .d ﬁlpﬁ {nl)g’[ure wag'

5 stl?reazfggo?owat(rﬁﬂm tempetafife for 8. HOkder hdrogeh #99hd Rane%fL‘N i was
2.451 (s, 6H); M5 (me): 321.3 (M1). anpl e
thg@)fﬂgmyﬁd ghe ﬁlt(a([lgn(x@S(cpme@gg‘r@[i in vacuio to give the (3- (1rn1dazo[1 2-

bIpy ALY ﬂ)@ﬁé}ﬂnnét%g,%&q%nyl) 1.2 4

azol am no) et hanol was prepared in a
mann&? ngheli (B é(frmtie)zd[ h atb]ﬁminbb-@l)phbn&k)ﬁwﬂiaﬁalﬁine]anﬂl%mol
(CDd 3, 400 MHz): d 8.656 (s, % 8. 376( s, IHE},

Kg Qqig- (@y;!g@le(lwereﬁtl d forrd0 mm 3P, Cy aqded gvithdgDB(0 B mmol),

o alopnad Bl T ok, Ty 7 61aiT sen (1L
2 H=TQerti2 ,rnrhb'l)2 mBrlﬁané'etﬁa&mine and DMARP (cat.) were added and the
solution was heated to 60 'C for 2 h. The reaction was concentrated in vacuo and the
residue was purified by column chromatography on silica gel to give the 1-(3-
(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-(2-morpholinocthyl)urea.

15 'HNMR (McOD, 400 MHz): & 8.526 (s,1H), & 8.430~8.409 (dd, J=6.0Hz,
2.4Hz, 1H), 8.001~7.971 (d, J/=12Hz, 1H), 7.910 (s, 1H), 7.866~7.847 (d, J=8Hz,
1H), 7.445~7.394 (t, J=10Hz, 1H), 7.325~7.301 (d, /=10.0Hz, 1H), 7.251~7.206 (dd,
J=12.0 Hz, 5.6Hz, 1H), 3.733~3.666 (m, 4H), 3.336~3.268 (m, 4H), 2.615~2.543 (m,
6H); MS (m/e): 381.4 (M+1).
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(dd, J=12.0Hz, 6.0Hz, IH), 4.184 (s, 2H), 3.751-3.718
(t, J=6.0Hz, 2H), 2.968-2.934 (t, J=6.4~7.8Hz, 2H); M5
W@ nt0e)591887. 3 (M+H ). Exanple 9 Conpound 9 : PCT/US2008/082027
N-((3-(3-(imdazo[l, 2-Db] pyridazin-2-yl)phenyl)- 1,2, 4-
oxaﬂigzol-5-y|)nethy|)ethanan1ne was prepared in a
E simlar to that described in Exanple 4. 1H NWR
. 1 H)
SC??%%Ep&?@D 3NH§§3 1{411&z§g9z %H%‘é%ailh 2- y&?_b&e%zﬁﬁ'—'@ 'g
mghgQstig/ ure: ab, praparicblma—manndﬂﬁlml&r 1@11a8d®¢5b€(djm Ekarnple

7 o181 S Iy oI Y Y 1933 5 6 b Ay, /-6 0m

5 1 éH%%fﬁH% oo%ﬁbﬁ’o (Zd'dH)+1244H§% dﬁz 1?ﬂ797 857 §3f‘H)2 7673 (7%)50 (d,
.1312)14}& amj 3. 4%@4@ 1199@0.1@63.21;1111)@)7 321~7 298 d, J= 9 2Hz, 1H),

753 AR a2l FRSo ) Srbdse e L i SadbER

JETRHE R HS] I8¢, 219), Bivet/~glese (1 Mgwoﬁz b evig (mAHINR 3
CDG3P§400(?}L|Z )d8660(g I H), aﬂ? ﬁ) y
(M;tB30- 8. 315 (d, J=6.0Hz, IH), 82118182(d
J=10. 4Hz, |H), 8.106-8.079 (d, J=9.2Hz, |IH),
7 996-7.963 (d, J=I 1.2Hz, | H), 7.625-7.569 (t, J=I
Edantizd | H), 7.088-6.764 (m 5H) 5.340 (s, 2H): MBS

388. Compound. 11:
2 ( g?@P?‘éldﬁoxW@ra{‘y(n)mda@[é %b}pyaé%lraryi@henyl)-l,2_,4-
oABRESY T2 0l O B 0B bER R PRSPy ered

bo®DC 3, 400 MHz): d 8.675 (s, IH), 8.381(s, IH),
8.339-8.305 (m IH), 8.216-8.180 (dd, J=10.4Hz, 2.4Hz,

'H), 81 178 08§,(dd JI=¢.2Hz, 8. 0H2N=(N§T5/>\CI N=Q
+ | — NC ™ N ——= NC a N=N
NP g \©/K/ Pd-C/H, \©/k/

10

15

A mixture of 0.5 mmol 3-(imidazo[1,2-b]pyridazin-2-yl)benzonitrile, 1 mmol

NH,0OH.HCI and 1 mmol Et;N in EtOH was stirred at reflux for 4 h then cooled.
Excess of solvent was removed in vacuo to afford the crude product. 2-chloroacetyl

20 chloride (2 mmol) was added to the mixture solution of the crude product in Toluene
(15 ml) at room temperature and then the mixture was heated to reflux for 5 h. The
mixture was concentrated in vacuo and the crude product was purified by column
chromatography on silica gel to give the 2-(3-(5-(chloromethyl)-1,2,4-oxadiazol-3-
yl)phenyl)imidazo[1,2-b]pyridazine.
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8.000-7.971 (d, J=I 1.6Hz, IH, 7.619-7.568 (t,

J=10.4Hz, IH), 7.082-7.038 (dd, J=UHz, 5.6Hz, IH),
wa2@39591s2 2H), 3.776-3.707 (q, J=8.8Hz, 2H), PCT/US2008/082027

13431278 (t, J=9.2Hz,3H); M5 (me): 322.3 (Ml).

le 12
i e‘ mﬁ-zﬁg—&%r?mpthﬁl)ﬂ%ﬁ Dapdisgl-33yDphenyl)imidazo[1,2-

b]}ﬂn)idpa!}ﬁ{&’i 3 hﬂl&?%@&llumzlogﬂd@&ra{ F@&i‘ ﬁﬁlemyahmlﬁéts 'nﬁ‘m@l) in
nanner simlar to that described in Exanple

2XebditOH waQstividd)under 181165 Hor(2sh. Tl mn@u@‘p@(sgonctdﬂ}rated in vacuo

an%’t%%c?r_g s 12)190| dd%s I%;%ggg%dgém? chﬂrgrln%g@%Q% %1(1) 1ca ge tg give
] g . 684 %x58-41t _

thd 1\9%@(? (ﬁﬁaaidyl 24;3%@&%&%13% A hen?J J) 1@400 Hg@lﬁs({l 5- l_él)metll_lgl) 2

mathvmtl(a@amm 3.579 (s, 3H); I\/IS (me): 308.4 (M),

?{@1\%{? @%8%%1 8.66% (54 143 3651 1EB): 8.326~8.306 (dd,

J%’d 019&1 enotha, i1M) 08z pi-81,83- ('aili PR li0dAE, NSHARSHRPSCIB-E B8 (dd
manner simlar to that described in Exanple 1. 1 NMVR

JR 07 1 6k 1M 99% 7869 16, 44 2HphH), 3.6386(.866 (tHj=10.4Hz, 1H),
7. ﬁgggzqgm(ﬁ& —gggiﬂz %%HQWIPZ% 1%’@'3%%%5?7 233%448(H§ﬂ% 59,

2H), 61378 (4,3H), BOODD-M597, /=6 Hz) 2ZHE. OISz(m/b)B51.4 (863).7. 603
(t, J=10.0Hz, IH), 7.095-7.050 (dd, J =12.0Hz, 6.0Hz,
le (me): 332.2 (MHl). Exanple 14 Conpound 14:

(3 o&g%%#mqgg§$csb%ﬁ¥aazgﬁzz Bparidhif Bgﬂ)ﬂhlznﬁ?m’ﬁér oxad

i azo etate was prepared 1I'n a
oxatdazdlaf-yt)methydt 2-desgralinecthamantinamps prepared idNVRapGBGiBilar to
8. 663 (s IH), 8.381(s, IH), 8.327-8.307
th%‘o‘?i*scr}lbeden Kpmpls 8.214-8.184 (dd, J =12.0Hz,

% gg‘ﬁg_ N %ggc?g, N@ﬁz’é&é%% %, Tﬂigz ﬂ?(g 11@}"% 32658 303 (dd,

J6:18z, 20z, 1H), 8. 177~8 146 (dd, J=6.4Hz, 2.0Hz, 1H), 8. O77~8 052 (d,
J=10.0Hz, 1H), 8.000~7.967 (d, J=13.2Hz, 1H), 7.612~7.560 (t, J=10.4Hz, 1H),
7.082~7.038 (dd, J=12.0Hz, 6.0Hz, 1H), 4.188 (s, 2H), 3.811~3.781 (t, J=6.0Hz, 4H),
2.914~2.875 (t, J=7.2Hz, 2H), 2.662~2.536 (m, 6H); MS (m/e): 406.4 (M+1).

Example 6

Compound 6: 2-(3-(5-(morpholinomethyl)-1,2,4-oxadiazol-3-
yl)phenyl)imidazo[1,2-b]pyridazine was prepared in a manner similar to that
described in Example 4.

'H NMR (CDCls, 400 MHz): & 8.670 (s, 1H), 8.383 (s, 1H), 8.326~8.307 (dd,
J=6.0Hz, 1.6Hz, 1H), 8.209~8.180 (dd, /=10.4Hz, 1.2Hz, 1H), 8.114~8.084 (dd,
J=8.8Hz, 1.6Hz, 1H), 7.997~7.962 (dd, J/=12.0Hz, 2.0Hz, 1H), 7.620~7.568 (t,
J=10~10.8Hz, 1H), 7.085~7.040 (dd, /=12.0Hz, 6.0Hz, 1H), 3.948 (s, 2H),
3.803~3.772 (m, 4H), 2.704~2.674 (m, 4H); MS (m/e): 363.4 (M+1).

Example 7
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IH), 7.087-7.040 (dd, J =12.8Hz, 6. O , IH), 5.388

(s,2H), 2.241 (s,3H; Ms (me): 336.3 (M+l). Exanple
wa 2o@ospeznd 15: 2-(3-(5-isopropyl-| PCT/US2008/082027

2 4- oxadi azol - 3-yl ) phenyl )i m dazo[ 1, 2- b]pyridazi ne

n(g ar %d7 M((E&Qerﬂiﬁpwt o%}ygggelgyi)sf?h?oexgd{agol 5-

ylgl\ﬁﬁﬁﬁﬁethgmethzﬁraﬁﬁ& s ;I)_Illzefigred §1’ 3913813% %gﬁg{é% ‘Eﬂa?')i@scnbed in

Emnﬂesm IH) 7.652-7.564 (m IH, 7.1 12-7.066 (m

3 Rt iich el B o

8. §f>848329(7 5(611 dﬁ@(ﬁf’lz 2 zﬁizomf) dpzi 0l8217r5|(21& nenylol 2 dxd; PH)’ﬂd

i azol - net hanol prepared in ’a manner simlar
8.125~t80et (désbr& Héad 2L0H2E>1Hl)rrﬂ @001-7.95 5 iR JEDRBBzdB OHA0H),

7 §1BY 821G PonggihngP ol P 4 3 0826 B af ks o

218), 2 444 MIS (1/eF 821 8RR+ 1 ,79967969(0I
I?)12 0|§S|zjé‘ﬂiq (/ 57 7. ngés+t J=10. 8Hz, |H)

7.274-7.229 (dd J =12.0Hz, 6.0Hz, IH), 5.733 (s, 2H):

EXV\_{)E !’i%e): 294.2 (MH). Exanpl e 17 Conpound 17: 2-(3
cl opropyl - 1, 2, 4-oxadi azol -3 -yl ) phenyl )i m dazo

[1, 2Corbﬂ>¢1yfdl8:Ia2((ee(3wﬁﬁld@icgpartg§ymdaza1 DRNPRENySI- NP KMar to
t hat described in Exanple 1. MR (CDCl 3, 400 WVHz

oxgdpzgl>-yDgegybangipo)ethapoloyps prp;p.ibred . pagner s1|n|u|}ar to that

SRR REIE Ty ) 8 058.8 024 (Hth,SJliio. o,

I2 OHz 1;3/151& gcrggggmmvﬂﬁs g 81656 as:m) me@, IGIjLZS 318~8.298 (dd,
T, ATz 1 Bl Ik 168 (S0t 15148t | i 0435 05 4011 O

177 98507 odB(d T D) oH3 %37 6V 56 1Bt 2MMb L8 1H), 7.078~7.032
(dd, /=12.0Hz, 6.0Hz, 1H), 4.184 (s, 2H), 3.751~3.718 (t, J=6.0Hz, 2H), 2.968~2.934
(t, J=6.4~7.8Hz, 2H); MS (m/e): 337.3 (M+1).

Example 9

Compound 9: N-((3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-yl)methyl)ethanamine was prepared in a manner similar to that described
in Example 4.

'H NMR (CDCls, 400 MHz): & 8.669~8.659 (t, J=2.0Hz, 1H), 8.382(s, 1H),
8.321~8.301 (dd, J=6.0Hz, 2.0Hz, 1H), 8.202~8.176 (d, J=10.4Hz, 1H), 8.101~8.075
(d, /=10.4Hz, 1H), 7.996~7.965 (d, J/=12.0Hz, 1H), 7.615~7.567 (t, /=9.6Hz, 1H),
7.080~7.033 (dd, /=12.8Hz, 6.0Hz, 1H), 4.152 (s, 2H), 2.834~2.762 (q, J=9.6Hz,
2H), 1.213~1.166 (t, J/=9.6Hz, 3H); MS (m/e): 321.3 (M+1).

22



10

15

20

25

30

Compound 18: 2-(3-(5-(fluoronethyl)-1, 2, 4-oxadi azol - 3-
yl ) phenyl )i m dazo[ |, 2-b] pyri dazi ne was prepared in a
woremesolst mil ar to that described in Exanpl e 1PCI/UBIBS/082027

(CDA 3, 400 MHz): d 8.684 (s, IH), 8.382(s, IH),
8 3% g 312 (dd, J =10.0Hz, 2.0Hz, IH), 8.222-8.193
S —1OOHz 2.0Hz, IH), 8.1 11-8.084 (d, J

‘10 é('ﬁlﬁ'_godnld) 10: 67@g§9(279%§2®ﬁg%dx§%metﬁ%ﬁﬁ5z Zao§§d?1a£0tl-'3- Y

ylbhiaﬁ)lﬁudaw[ 1 bb]pymiaah& wab pi)epaﬁd 573 nﬁmﬁﬁzslr@dar to ihlat 4Hz,

rﬂe 296.2 (M+Hl). Exanple 19 Conpound 19:
deﬁg‘%ﬁfdlg %? ﬁ 2, 4- oxadi azol - 3-yl ) phenyl )i m dazo[ |, 2-

e N
J&.@13 1y, 8. IZHD ~3. BB24@8/81 Pz, (1dH), 81604079 (dHy=9.8H29{)s,

7§87 dt5 i) ey iy i 0p e /s hapan . 7R,

90 (s, 4 7.249-7.165 (m |
@8?4058 9%13 Ms (ﬁﬁ%gggﬁng@o 1.504-1. 463 Et, v

J=10. OHz 3H) M5 (me): 292.3 (M+). Exanple 20
Exﬁﬁg'ﬁ‘d 20: N-methyl -2-(3-(5-(trifluoronethyl)-|

adi azol - 3-

yl') phenybyndnild2zGH5-RtHokpieihgHzi, N4 Gxadiaps-3aas pr epar ed
as outlined and descri bed bel ow. M crowave A m xture of

ylhlheeylélmlé% I-Qlpsidezine BppYicPaadithe MapRgERIEHP that|
de(sgmge@lmggquew 10 ni net hyl ani ne net hanol sol ution

was heate t 125 0C in mcrowave synthesizer for
'H NMR (CDCls, 400 MHz): & 8.675 (s, 1H), 8.381(s, 1H), 8.339~8.305 (m,

1H), 8.216~8.180 (dd, /=10.4Hz, 2.4Hz, 1H), 8.117~8.088 (dd, /=9.2Hz, 8.0Hz, 1H),
8.000~7.971 (d, J=11.6Hz, 1H), 7.619~7.568 (t, /=10.4Hz, 1H), 7.082~7.038 (dd,
J=12Hz, 5.6Hz, 1H), 4.819 (s, 2H), 3.776~3.707 (q, /=8.8Hz, 2H), 1.343~1.278 (t,
J=9.2Hz,3H); MS (m/e): 322.3 (M+1).

Example 12

Compound 12 2-(3-(5-(methoxymethyl)-1,2,4-oxadiazol-3-
yl)phenyl)imidazo[1,2-b]pyridazine was prepared in a manner similar to that
described in Example 4.

'H NMR (CDCls, 400 MHz): 8 8.673 (s, 1H), 8.378(s, 1H), 8.317~8.298 (dd,
J=5.6Hz, 2.0Hz, 1H), 8.210~8.183 (d, /=10.8Hz, 1H), 8.113~8.088 (d, /=10.0Hz,
1H), 7.988~7.958 (d, J/=12.0Hz, 1H), 7.618~7.566 (t, /=10.4Hz, 1H), 7.074~7.030
(dd, J=12.0Hz, 5.6Hz, 1H), 4.778 (s, 2H), 3.579 (s, 3H); MS (m/e): 308.4 (M+1).

Example 13

Compound 13 2-(3-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-
yl)phenyl)imidazo[1,2-b]pyridazine was prepared in a manner similar to that
described in Example 1.

'H NMR (CDCls, 400 MHz): & 8.712 (s, 1H), 8.386(s, 1H), 8.332~8.313 (dd,
J=6.0Hz, 2.0Hz, 1H), 8.237~8.207 (dd, /=10.4Hz, 1.6Hz, 1H), 8.127~8.098 (dd,
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30 mn. After purification to provide

3-(6-(nethyl am no)i m dazo[ |, 2-b] pyri dazi n- 2-
wQ@ kgobesmeni trile. A m xture of 0.2 nmol PCT/US2008/082027

3-(6- (et hyl am no)i m dazo[ |, 2- b] pyri dazi n- 2-

JEFRER T S TN NG e 2 BB 7 P02

119995~ 205G RldY #8512 vas vied; iV bo @ffprd the
}?;(ude produg&t Trlg\llquoq%g%e?{ljc a%&%é?llcgge @ﬁ i nmol ) was

added to the m xture solution of the crude product,

THF]éiE and DVAP (cat.) at roomtenperature and

e n1xture was heated to reflux for 12 h. The

M Xt OsBpdRel 100N B IAUSL[1, Q HpEURzA0E y 1) Pieen§ TUAR 4-0xadiazol-
product was purified by columm chromatography on
-gl)me@gl getate wag pigpatcHén a manner similar to that described in Example 4.

1o S CBED: 00T S RARFLS SOF IR ARy TR A

J46.GARI0H A, d 8] 812ﬁt~8w|8)46(§@tﬁ1112dﬁ{z Q\mzxmy & (6~8.065 (dd
2,2, 2-trifluoro- hkneth &9 g (;rlfluoronetq¥1%
J:11024sz 2.0Hz, 1H), 7.999~7. 96 (d .] 124 H), 7.624~7.571 (t, /=104

I PP | BROHELL P RSB B,

3%&8@ﬂﬂﬁi -water(4:1) was heated at 60 OC for |h. The
m xture was concentrated in vacuo and the crude
product was purified by colum chronatography on

gel to give the
E%#%%%%%I-Z (3-(5-(trifluoronethyl)-I, 2, 4-
ox adCampdund- iyt )2pﬁse(l5y1|sc)pmpyia]zb,ﬁl ~oxadiazol-3 yl)phenyl)lrmdazo[l 2-

b]gy%c?@lrgt v%alzsgp?%éa?e m%n%g:‘;qer [sqq) ar @Ng%cntrqq)m%xamp?e 4.
(. ToRURGRER: 400 it T o4 T st (504313 5 By
8.209)~8. [6665612 1 A) 600948,068%d.0/<idz4 H4, HH), BOFD-7-%o0Gd4/«14, 8Hz

1 7Sy 756y 71556765 ). T B3 A b 1 o 73

d2.147 28}, hs\ﬁ MS (m/e) 306.3 (M+1),
3 (3-(i'm dazo[ I, 2°b] pyri dazi n- 2-yl ) phenyl ) -1, 2, 4-

Example 16

Compound 16: (3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-
5-yl)methanol was prepared in a manner similar to that described in Example 1.

'H NMR (DMSO0-d6, 400 MHz): § 8.979 (s, 1H), 8.735(s, 1H), 8.522~8.507
(dd, J=6.0Hz, 2.0Hz, 1H), 8.251~8.229 (d, /=8.8Hz, 1H), 8.174~8.140 (d, /J=12.4Hz,
1H), 7.996~7.969 (d, J=12.0Hz, 1H), 7.677~7.623 (t, /=10.8Hz, 1H), 7.274~7.229
(dd, J=12.0Hz, 6.0Hz, 1H), 5.733 (s,2H); MS (m/e): 294.2 (M+1).
Example 17

Compound 17: 2-(3-(5-cyclopropyl-1,2,4-oxadiazol-3-yl)phenyl)imidazo[1,2-
b]pyridazine was prepared in a manner similar to that described in Example 1.

'H NMR (CDCls, 400 MHz): 8 8.611~8.602 (t, J=2.0Hz, 1H), 8.374(s, 1H),
8.318~8.297 (dd, /=6.0Hz, 2.4Hz, 1H), 8.185~8.149 (dt, /=10.0Hz, 2.0Hz, 1H),
8.058~8.024 (dt, J=10.0Hz, 2.0Hz, 1H), 7.994~7.958 (dd, /=12.0Hz, 2.0Hz, 1H),
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oxadi azol e- 5-carboxyl ate was prepared in a manner
simlar to that described in Exanple 1. 1H NWR

W@ DvB@sd62 400 MHz): d 9.013 (s, IH), 8.765 (spCl/H$2008/082027
8.522-8.51 1 (d, J=4.4Hz, IH), 8.287-8.267 (d, J

8 s Ao AR g M 0 0038

(- 1?13?137@31922@@1, 4#13,—%/@ fe): ‘Boéij(MilbD 4.492-4. 438 (q,
=6.4Hz, 2H), 1.394-1.359 (t, J=6.8Hz , 3H); M5 (me):
336.0 (M+Hl). Exanple 22 Conpound 22: et hyl
2- -(3-(imdazo[l, 2-b] pyri dazi n-2-yl)phenyl)- 1,2, 4-
ol -5-yl)acetate was prepared in a manner

Si mC@ﬁ mdtﬂgatz CeriuBREndtRy X @b eadlazoNVR ( DMSO- d6,
400 I\/Hz g;e?(ru tﬂy%s 8. 736Z0t, J=l. 6Hz,

yl)nh)%ny@nwgoél %bh)y(r@azmg zvms grgpared i Hznann%mméaw thag 254
deégrgﬁg%n%lg% lo1 6Hz, 8.187-8.162 (dd, J=9.6Hz,

O47981(dd J=8.0Hz, 1.6Hz, IH)),
7. 6931 XMIDECIHT L, dcﬂmﬁg 686)34 (s7lﬁ§%782%§aﬂ)d81327]v8 312 (dd,

=9.6Hz, 4.8Hz, | 4. 408 (s, gg 218- 165E

TN B2, 0F) H), 8. 30681193 10d. ¢ 10 201z, Hé};i)Sll 8&4@(}
0 I

i A hanROOR B MO PR R G g i, 9280102

(d8; LarteEy, 6. 0HAC HY, VveE~prapad ea-4isHA IHIBJB?EBNSI%QI(QU%MHZ,
that described in Exanple 1. 1 NWVR (CDC 3, 400 MHz): d
163); 9% (ide): 3992 (MdFbps5-8. 515 (d, J=4.0Hz, IH), 8.452 (s,
IH), 8.378-8.359 (d, J =7.6Hz, IH), 8.154-8.131(d,
J=9.2Hz, IH),8.808-7.788 (d, J=8. OHz, IH), 7.689-7.650

EXampld 8. OHz, IH) 7 273-7.239 (dd, J -8 8Hz, 4.0Hz,

'H) CéVrEpo(un e)9 2- -(5 et §II\{I+ 11,5,4 oxagn}zjol 3 yl)phenyl)lrmdazo[l 2-
b]pyridazine was prepared in a manner similar to that described in Example 1.

'H NMR (CDCls, 400 MHz): 8 8.613 (s, 1H), 8.438~8.424 (d, J=6.4Hz, 1H),
8.397(s, 1H), 8.314~8.287 (d, /=10.8Hz, 1H), 8.241~8.213 (d, /=11.2Hz, 1H),
8.132~8.106 (d, J=10.4Hz, 1H), 7.659~7.606 (t, /=10.8Hz, 1H), 7.249~7.165 (m,
1H), 3.044~2.969 (q, J/=10.0Hz, 1H), 1.504~1.463 (t, /=10.0Hz , 3H); MS (m/e):
292.3 (M+1).

Example 20

Compound 20: N-methyl-2-(3-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-

yl)phenyl)imidazo[1,2-b]pyridazin-6-amine was prepared as outlined and described

below.
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Compound 24
3-(3-(imdazo[l, 2-b] pyridazi n-2-yl)phenyl)-1I, 2, 4- oxadi
W@2@bm59162 car boxam de was prepared i n a mannerPGI/IiB10a8/082027
to that described in Exanple 1. 1 NVR (DMSO de, 400
= ¥

MHz): d 8.985 (s IH), 8.775 (s IH), 8.524-8.514 (d,
J=4.0Hz, IF), azs 256, J =7, wg;éu)
8. 16Y= B, - :31/8\\;’5 Cd Y260 P
1), 717017, 661 (t"~3=a. OFp. 1] 727372M@Wa(dd @
=8.8Hz, 4.0Hz, IH); M5 (me): 300 (Mtl). Exanple

Conpound 25:

2-(3-(3-(imdazo[l,2-b]p idazin2y|)@=lg1enyl)-l,2,; Oy
oxadi azeh,en-yl )2 UﬁtlcN s @f@@@red)hmn a manegr )/ %
si mi | ar to- tHairdeser el |n\E>ca~|Tp1-’e > NN
(DVBO- de, 400 MHzl:_Jd 9.003 (s, IH), 879 I H),

8.535-8.520 (dd, JZ4.4Hz, 1.6Hz, |H), 8.269-¥ 249 (d,
J =8.0Hz, IH), 8.186-8.163 (dd, J=9.2Hz, IH),

7.999-7.980 (w, J=7.6Hz, LH), 7.688-7.649 (t, J=8.0Hz,
IH), 7.284-7. 29=1=N(dd, a=£8. 8HY, 4.4Hz, |H), 4.277 (s,
2H); Ms(nTe):%32 MEIN-N Exarrpl e 26 Conpound 26:
2-(3-(5- (et hyl T hilongt hyl ) -1, 2, 4- oxadi azol - 3-

yl) phenyl )i m dazo[ I 72- b] pyri dazi ne was prepared in a
rmnner simlar to that described in Exanple 4. 1H NWR

s aos 8 G b Sy it p- %@ﬂﬁ%ﬁa 23058yl lhas,

rnhidl)an& 128-8.105 (d, J =9.2Hz, .999-7.980 (d, J
IH), 7.646-7.607 (t, J80HZ JH, 7.245-7.21
IQ@dgethglamgleszthalml Aplation pps heptad atd 2@ sC ipR)ierop@ve i e) :

| ). Exanpl e 27 Conpound 27:
Syg‘a%élz?r( (et hyl sul fonyl met hyl ) -1, 2, 4- oxadi azol - 3-

30ymjrp Ry biutifitatiaz b pro2ide] Pgo- (rﬂazylalalmmaaz@pamqipyrma@n 2-
ym)maeggoel{lmﬁel mlar to that

A mixture of 0.2 mmol 3-(6-(methylamino)imidazo[1,2-b]pyridazin-2-
yl)benzonitrile, 0.8 mmol NH,OH.HCI and 1 mmol Et;N in EtOH were stirred at
reflux for 4 h then cooled. Excess of solvent was removed in vacuo to afford the
crude product. Trifluoroacetic anhydride
(2 mmol) was added to the mixture solution of the crude product, THF (15 ml), and
DMAP (cat.) at room temperature and then the mixture was heated to reflux for 12 h.
The mixture was concentrated in vacuo and the crude product was purified by column
chromatography on silica gel to give the 2,2,2-trifluoro-N-methyl-N-(2-(3-(5-
(trifluoromethyl)-1,2,4-oxadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazin-6-
yl)acetamide.

A mixture of 2,2,2-trifluoro-N-methyl-N-(2-(3-(5-(trifluoromethyl)-1,2,4-
oxadiazol-3-yl)phenyl)imidazo[1,2-b]pyridazin-6-yl)acetamide(0.15 mmol) and
K,COs (0.3 mmol)in 20 mL methanol —water(4:1) was heated at 60 °C for 1h. The
mixture was concentrated in vacuo and the crude product was purified by column
chromatography on silica gel to give the N-methyl-2-(3-(5-(trifluoromethyl)-1,2,4-
oxadiazol-3-yl)phenyl)imidazo[1,2-b]pyridazin-6-amine.
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descri bed in Exanpl e 1H NV\R (DMSO-d 6, 400 MHz): d

8.776 (s, |IH, 852( IH), 8.302-8.286 (dd, J
we4008M09161. 6Hz, | H), 8. 051 8.031 (d, J =8.0Hz, PCHS2008/082027

79627936(d J =8. 8Hz, IH) 77897770(d

J=7.6Hz 470-7 431

7 o S BDush-dg 08 Mile): b cate 67681 /28 Ba A HSS S5,
11%658(1 %;ﬁ%ﬁé ﬁl@}\ﬂig/z}lbé)afzﬂf(?ﬁg 7‘5?{78%@?5?&’&*9‘118%& 2.0Hz,

lfﬂr)eﬂdeyEt')mJ@)lﬁﬂl?sﬁﬁlz) 1), Aasant 60 wad=10r4parn By, @307~6.674 (d,

autlin desgcri | .ow.
Jﬂ%%iﬂff&sﬁg@gt@g%?g 2%%“'”]1]13),)3;35& (et IMS (m/): 360.92
(N@cf}ydr oxyi sophthal ate(5 nL), K2CO3 (6mmmol) in DMF(1O
m.) were stirred for 12h at 60 C, then the solution
waspoured into water and the aqueous phase was
Eext rlagi ed with Et OAc. The organi ¢ phase was washed
ine, dried (MgSO ), filtered, and concentrated

to otuep @Uﬂmm)@th 3((3- ()Efﬁfdﬁﬁa{yqtﬁ]%ﬁddzﬁpﬁ-f%)ijﬁérﬁ}il)el 2,4-

(93. 7%. was added to the sol ution of
oxdiliegelhyi- ca&sbqwlat%@hemémﬁ@myma@@mmdarépéh%wmd jnjn
E?aq? lEt()—| and stirred for 4h at 40 C. Excess of

sol'vént was renoved in vacuo and the resi due was

t r eattER MR {HMISY-HCK00 3a£089)0 1318 1%19t 8.36% e 17),t81522~8.511

Et OAc. The organl C hase was washed with brine, dried

(d¢ Fefs81y,, 1H)i 3287626740/ chAbentiDaB dd3t% 1 3 (doya 8Hz, 1H),
« B TR R HINMD; P2 77 B ROUBHAON BeOhS 36l

J3. 1Bty aan poayl-u-B8((4; St 410x Yeh hp39)-uessaat, /=6 G , 3H);
E}( %g i n 20nLSOCI was stirred at reflux for 4h.
MB{(#iga)s3 )was renoved in vacuo and the residue
was di ssol ved in THF. Ammoni a hydrate sol uti on was
added and the m xture was stirred at roomtenperature
Efanipl2B2 The soI ution was poured to the water and

ol agt st D ELORE, el gqnc nage vos ugsten
oxtanaEBIQS’-'yg@cert@é QML prp&Rll PRI Mhad- sirfilar to that described in Example
1.

'H NMR (DMSO-de, 400 MHz): § 9.007 (s, 1H), 8.743~8.736 (t, J=1.6Hz,
1H), 8.538~8.522 (dd, J=4.8Hz, 1.6Hz, 1H), 8.277~8.254 (dd, J=7.6Hz, 1.6Hz, 1H),
8.187~8.162 (dd, J=9.6Hz, 0.8Hz, 1H), 8.004~7.981 (dd, /=8.0Hz, 1.6Hz, 1H),
7.693~7.655 (t, J=7.6Hz, 1H), 7.288~7.253 (dd, /=9.6Hz, 4.8Hz, 1H), 4.408 (s, 2H),
4.218~4.165 (q, J=7.2Hz, 2H), 1.146~1.210 (t, J=7.2Hz , 3H); MS (m/e): 350.0
(M+1).

Example 23
Compound 23: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazole-
5-carboxylic acid was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls, 400 MHz): & 8.991 (s, 1H), 8.525~8.515 (d, J=4.0Hz, 1H),
8.452 (s, 1H), 8.378~8.359 (d, J=7.6Hz, 1H), 8.154~8.131 (d, J/=9.2Hz, 1H),
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nmet hoxyet hoxy) benzoate(69 .8% . POCI 3 (20 nmol) was

added to the solution of nethyl 3-carbanoyl -5-(2-
woreaobosoter hoxy) benzoate (15 mmmol) in 35 m PCT/US2008/082027

1, 2-di chl oroet hane and stirred for 5h at reflux. Then

s 3067 Bl R PRt P ol s el oo B il °

J%Q@B'@OH’Z‘%SSMB‘TW@O'BO?S’(I(/IMJ)SO‘D filtered, and
concentrated 'to yiel'd meth

3- cyano- 5- ( 2- met hoxyet hoxy) benzoate (90.5% . Sol ution

EO‘AI!%g!in hexane (19 mmol ) was dropped to the sol ution
A (24mol) in 60m dry toluene slowy at 0 C

undecomBounkinet §QBl€inh1@deMi§ H]ﬁﬁmamnz ynyl%ﬂlyt)q §tlldxa@fhzole-

room tenperature for another 1h and hyl
5-garbgsaipide Bag praparcH dix ¢ atanossHE prrto dha dewbgd Fﬁ'rEX?)mIdﬁd

he dERRR @At 480 Mhich oA R Gu R B BG4 514

(doy-ga0iE, 1p1)asessverss @ retcaibeod ). 16018 .13y @U/~&BHZ, 1H),
concentrated to QIVG
t

8. QZ(zamSél%l (d51:(820% hox7: €0 hahap Bb iz 8 ks 1B 758 ~B%0 (&t 2
th | uti f
']438381_1I (?W% 1%‘2% E’ﬁpﬁ%ggl% J;j‘l‘tgengoﬁiot lrJi : gn(go mol ) in

150 m ether at 0 C then stirred at roomtenperature
for 5 h. The solution was washed with brine, dried
E , filtered, and concentrated to afford

0o 425%86{91%% W95 B (AidES (1YL MG BRI b

oxad{a2elbf-ghaatie tiyid)wd-riepanet inaxyatneoxiyibe tizihai doscrited in
)§15 3.muol) and 6- chloropyridazin-3 -amne (18 mol)
APIDA M EtOH were stiired at reflux for 5h, then

cool Morglm d6,£b§1\§%%)tsr9(@glt§1 587§v9gs [ 8.535-8520

3-(6-c azo[ | pyridazin
(daef=Hoxyet tediy )| He & 269~8ri40ed (BX.0H2H1H), 8.186~8.163 (dd, /=9.2Hz,

1 dROFne SO ¢ PE-( 18 ol A o e fadF iy

JROIGEE |4 ARl i) and7 st STRAVRL(#/09921.8 (M+1).

Example 26

Compound 26: 2-(3-(5-(methylthiomethyl)-1,2,4-oxadiazol-3-
yl)phenyl)imidazo[ 1,2-b]pyridazine was prepared in a manner similar to that
described in Example 4.

'H NMR (DMSO-dg, 400 MHz): 5 8.881 (s, 1H), 8.728(s, 1H), 8.484~8.469
(dd, J=4.4Hz, 1.6Hz, 1H), 8.228~8.221 (m, 1H), 8.128~8.105 (d, /=9.2Hz, 1H),
7.999~7.980 (d, /=7.6Hz, 1H), 7.646~7.607 (t, /=8.0Hz, 1H), 7.245~7.211 (dd,
J=9.2Hz, 4.4Hz, 1H), 4.112 (s, 2H); MS (m/e): 323.8 (M+1).
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tenperature for 4 h. Pd-C was renoved and the filtrate
was concentrated to provide 3-
W@ povo@smed | |, 2- b] pyri dazi n- 2-yl ) - 5- (2- net hoxyet PORY$19681282027
onitrile (98.9%. 3-(imdazo]
1, 2-b] pyri dazi n-2-yl)-5-(2-met hoxyet hoxy) benzonitrile
E’(@%ﬁ) in 40m MeOH and 30 M THF was added Raney- N

(O brgmpdurdnd: 1223- 6‘3@%1'13@51[156%% éihyﬂ?zl'l Wi g vt i rred
at roomtenperature for 4 ney was renoved and
yhthenylintidaroEl , vhipycidaziea vaapesgated iy i elagner similar to that
3-(imdazo[],2-b ridazin-2-yl)-5-(2-
d '3?%1% gﬁﬁ@%‘ﬁhe]n% met hanani %e)(70(2% 1H NVR
5 (CDGPIBNM![Q@)MS!@ s, do@ 1vﬁ42’l) 6% 7376')(5 131)7982%(% , 1H)74:38b1z8 286

2H), 4.092
(ddl:%EM@sIZ I lH)IgZ 'ZHZAISO-‘é h°(8l (H)l (d7J ﬁ)QHz SLEDHY 967~ 098 (dd/+#pHz,

1@?%?@%@%@3@%(% Da0MPad )8 @92 110 M5d7.016 (dd,
J2 1137, (424 1B POXY €1 h@xX ¥y, SMSTn{/4 ) 853 opromet hyl ) -1, 2, 4-

oxadi azol - 3- yl) phenyl)im dazo[l 2-b] pyri dazi ne vvas
prepared in a manner simlar to that described in

10 E 28. 1H NWR (DWVSO-de, 400 WMHz): d 3.358 (s, 3H),

, J=4.4Hz, 2H), 4.302 (t, J=4.4Hz, 2H), 7.256

(m ¢dn|)1pou21d52@7 ((SJ'(irnﬂdhﬁo[l Z2-18bvidamin-2-0),5- 62, 200 (m 1 H),

(s, IH, 567(s, IH), 9.103 (s,.IH; M (me):

mgt@gxy@tk(qughegléqﬁqh@nagmn@@/% Bisharcd @s outlined and described below.
2- (3-(2-net hoxyet hoxy) - 5- (5-nmet hyl -1, 2, 4- oxadi azol - 3-
yl ) phenyl )i m dazo[ |, 2-b] pyri dazi ne was prepared in a

manner siyflar to that ribed in Exarrp*lO 28. 1H NMWR
( DVBO- | d6~H00 efzpes: d F 2 (s, BLI:D_,_3$ s, 3H),
3. 793( 4Bz, 29, ALq I=d. 4Hz ~F0245
(m IHY 7.489 (s, 1H),17.803 (s, IH), 8183(m I H),

8.384 (s, IH), 8.653(m IH), 9.019 (s, IH; (me):
352.2 (M+l). Exanple 31 \

N
I HN (0]
POClg NH3.H,0 |
-—
| -— ¢} A O
o} o/\/O\ C|CH20H20| o o/\/O\ | O

o o

Z\008

N
i

N HzN
N I 2 ‘(j\
I NN e "
Bry s 7 O/\/o\
o Eo B o~O~ EoH ¢\
0" NN ==\

2/pd
°H

N
HN i

Ho
/N ) PN Raney-Ni /N I 0 O
_N’ =N

1-bromo-2-methoxyethane(5.8 mmol), dimethyl 5-hydroxyisophthalate(5 mL),
K,CO; (6mmol) in DMF(10 mL) were stirred for 12h at 60°C, then the solution was

15
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Conmpound 31:

2-(3-(5-(fluoronethyl)-1, 2, 4-oxadi azol -3-yl)-5-(2-
woredokoser hoxy) phenyl )i m dazo[ |, 2- b] pyri dazi neP@EES2008/082027

prepared in a manner simlar to that described in

poslr%g%tf watgrt @ﬂﬁg’%&%@g 30 ggﬁgach@%vth %231*3 E&hg aiean

pHaSe wad hvashéd Qamh e, bfild (Me$8.5, fired, Hhd cdnBRtfatedto ik
7°088 (m IH), 8. 308(m I8, 8 323°(m IH, 8 359°(s.

dimephyl M62-Omatlegxyc@pey BsopMhklate ERapl e 32 Con'pound 32

oxa%é@é‘r{&%hox %YE% %edﬁ‘? g?zsg[n%t hogﬁwert%lag e vvas

50t
meﬂhsmwgggb@ﬁmawg €30 D%féfgl)'&g 0t tiDAL §r@res$ﬁlrseutr§1d411( 2 40°C.

E}QH}S of$ol$®ﬁt ¥as @h@ove@n?\mu() and thedesidhe, wasHye;ateﬂ i) 1 CL

(a %ogs)sa’qéi ex ted yltﬁ%&%& 2['_|)P|)org7a§112 (sj%j %/as gﬁ%egyl%tguted’

d B! -
dpﬂed3§4c)g%g4) fllﬁ)}ed an@?&lcglé&:r tgag 1520 fo?%ﬂ% l(?ﬁthg)%gﬁap 6% 3)35@
mehapstiky3gnzoic acid (87.3%).

?re t( ﬁ;Og( e@ﬁ&}g%ﬁgh%é%me Oe[tl?&x%%e?lzglc ag1 ) rn?nc‘lim 20 mL

S(chms @tirri:matarefmﬂftﬁ Khs iEmésa bf BOCwbs Iféﬁf»@édl bﬁdzcb:@ and the
anmpl e 28. 1NF§((3DI\/ISOde 400 I\/Hz% d 1.189 (s,
reg.dgqy_yas( glssog%d ingd @mongq.ﬂydrgte 7qly ipp wag agdegiapd tlgq_]}uxture

weis' %1% dGt I‘Oj)%h gﬁgjkg%ureggp%,] A}"Hg g&ltl{lén ﬁﬁoy@%ﬁ@tﬁf %@er‘é&nd
ex&f&tﬁ& V&(l‘dh, EtD A8 . Bidargdnit) phaBe 354 washddyith Bl 8ri¢dl(MgSO.,),
ﬁl‘gq@ﬁ_ci )a}_lé{%qu%‘gatg(jrt@mﬁ@a H&e}_%}ﬂ 3- carbarnO))l 96. 4
méﬁo&&fﬁd@&%%&ité(@s%)loyf i dazin-2-yl)-5-(2-

nmet hoxyef hoxy) phenyl -1, 2, 4- oxadi azol - 5-yl ) met hanol
was BoehatEanah) wasaidae to the solution of methyl 3-carbamoyl-5-(2-

methoxyethoxy)benzoate (15 mmol) in 35 ml 1,2-dichloroethane and stirred for 5h at
reflux. Then the solution was cooled to room temperature, poured to the ice-water
and extracted with EtOAc. The combined organic phases were dried (MgSQy),
filtered, and concentrated to yield methyl 3-cyano-5-(2-methoxyethoxy)benzoate
(90.5%).

Solution of AlMes in hexane (19 mmol) was dropped to the solution of
DMEDA (24mmol) in 60ml dry toluene slowly at 0'C under N,. The solution was
then continued to stir at room temperature for another 1h and added methyl 3-cyano-
5-(2-methoxyethoxy)benzoate
(17.3 mmol) and stirred at reflux for 8 h. The mixture was poured to the water and
extracted with EtOAc. The combined organic phases were dried (MgSQO,), filtered,
and concentrated to give 3-acetyl-5-(2-methoxyethoxy)benzonitrile (58.6%).

Br; (31.5 mmol) was dropped into the solution of 3-acetyl-5-(2-
methoxyethoxy)benzonitrile (30 mmol) in 150 ml ether at 0°C, then stirred at room

temperature for 5 h. The solution was washed with brine, dried (MgSO,), filtered,
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simlar to that described in Exanple 28. 1H NMR

(DVMSO-d6, 400 MHz): d 3.329 (s, 3H), 3.713 (t,
wa 200945462 2H) , 4.259 (t, J=4.4Hz, 2H), 4.815 (BCT/BEH008/082027

7.251 (dd, Ji=3.6Hz, J2=8.8Hz, IH), 7.469 (s, IH

7. 829 O d, J 8 8.34 , LH),
ang C@ﬂ%@nﬁf&fe @gffeﬁqu hrj(omogcw? SFZ? mFﬁhyxyerU@X(y}hﬁ‘él%?nlg%%. 3
(94M¥}) . Exanple 35 Conpound 35:

3-( (|mdazo[l 2- b] pyri dazin-2-yl)-5-(2-

met hb@bt@may?tpheﬁﬁ@ meﬂhozydhmahhnaMtrée Elxhnmyan%

oty RS ARETs S T Rl Bl Frs a8 iy fpr sy then
co%le’a2§1té@d Bhb filedr AR ek 3- (@=hiotbitidZAd) 1,2+ 4)’]_i§"55ﬂia£ﬁlr2-y12 -5-(2-
J=4.4 2H), 7.272 (dd, J=4Hz, 8.4Hz, :

mﬁtlhpxyerhcgwabe@gonlmls (8567°%068 (s, IH), 8.160 (d, J=8.4Hz,

3 8 2% %6( %ﬁ%o(n%g?%&mﬁ} b],ggll_%%zn? 2 S'i)SS -g%melﬂwxye%x;()g&%)ommle

(18 nfrBelf) il @RAOMe(H b/}l@}idld@d&’&il/@(l&ﬂﬂlb)) -and GRrred at room
nmet hoxyet hox;Q pheny 4- oxadi azol e- 5- car boxam de
temagramr% e PdrC avaﬁﬁm\fed@mﬁfthleafé tiets WisongdREgdge grqvade 3-

B e L e

7. 28 (ifrddhzoJ52Hbinyridazibi2 -y )9 (2- ﬂetﬁ&@eﬂmxy)ﬂ@zon?tr%@ I(lfn,ol)

in ﬁw (%[S_uancg 30 %ZPPE%waq %&de&%@ne&?&%@g}?% & 514a9n onia

hy@‘eﬁ@'@élﬁtl&? ar@éﬁ?féﬁ%@ rodfn ternperature for 4 h._Raney-Ni was removed and
3-(imdazo[l, 2-b] pyridazin-2-yl)-5-(2-

thﬁrﬁﬂtmje(yfgs b@)cfn)dpat@d]pl })1@1&]-(@1ﬁymlquﬁl 2-bppyridazin-2-yl)-5-(2-
m:elthgkyethoo)%?l pheny l)rnet%anarmn )((ﬂ)n} 9 ? was

'HNMR (CDCls, 400 MHz): 8 3.441 (s,3H), 3.792 (t, J=4.2Hz, 2H), 4.092
(s,2H), 4.241 (t, J/=4.2Hz, 2H), 7.034(s,1H), 7.243 (m,1H), 7.601 (s,2H), 7.993
(d,1H), 8.438 (m,1H), 8.581(s,1H); MS (m/e): 299.7 (M+1).

Example 29

Compound 29: 2-(3-(2-methoxyethoxy)-5-(5-(trifluoromethyl)-1,2,4-
oxadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazine was prepared in a manner similar to
that described in Example 28.

'H NMR (DMSO-dg, 400 MHz): & 3.358 (s,3H), 3.756(t, J=4.4Hz, 2H),
4.302 (t, J=4.4Hz, 2H), 7.256 (m, 1H), 7.567 (m, 1H), 7.954 (m, 1H), 8.200 (m, 1H),
8.397 (s, 1H), 8.567(s, 1H), 9.103 (s, 1H); MS (m/e): 406.2 (M+1).
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prepared in a manner simlar to that described in
Exanpl e 28. 1H NMR (DVMSO-de, 400 MHz): d 3.333 (s,
WQ@R)o9/oP16D4 (t, J=4.4Hz, 2H), 4.262 (t, J=4.4HCT/BE)0p8/082027
5.877 (m 3H), 6.451 (m I|H), 7.280 (dd, J=4Hz, 8.4Hz,
| 7425 (s IH) 7.952 (s, IH, 8.059 (s, IH, 8.160
g3 8.547 (d, J=4Hz, IH), 9.047 (s, IH;

VB u L -adiaz -
M (éml.ﬁ%ﬁ 313152332) 42 glv{g 1)11>e/trhl dxgé;@ %%qugﬁ&ﬁﬂuﬂg 43&adiazol-3

yl)rékhﬂ%yeddmkly%bﬂwmwhamwaﬁp@p@rﬁﬂr1111 ﬁmon@resumglat)to tha2, 4- o
d Iclh%zolE{)e( %ggboxam de was prepared in a manner

egfr 4P P described in Exanple 28. 1H NWR

S D|4VSQ rﬁM% ﬁ@MsMﬂag) 400 1\@-1%68 2B32 gsL&H) 3. 3'95Qs (3tH) 3 I7_|)93(t
J?‘%&ﬂﬂdm 2815:@-&:4 LEHZHQIH) 121)5 (HY, 15]7)17 6&9 (B H)H) 78899(5(151{)

s i T Bakf v BT b v 4 St 3802 0w

Compound 39: N-(3-(imdazo[l, 2-b] pyridazin-2-yl)-5-(2-
met hoxyet hoxy) benzyl ) acet am de was prepared in a
simlar to that described in Exanple 28. 1 NWR

3, 72%3"?%0‘9@ ﬁfg 2(&5 B i‘"ﬁ%ﬁ%}) ??)4 9}?%#4?8&&%%33@ 4.278
métibxydthoxy yphB3adl )ig8dazof),2-bTpy2idziaewab bYcpartd 38 & nfattherXihilar to

8.143 (m. 1H), 8.514 (m IH, 8.846 (s, IH: M5 (ne):
thatdeserifeghip Exappledst e 40 Conpound 40:

et nokySHBES R D EPAd ol oot ™

4. pORQAS-CIUH A 28]) anmiefs, SH7.085 o, 1t}h)a17.6des(m,|1b19,d7.8®17 (m, 1H),
7.5@%@@”@' ﬁ@fgggé&%, é.%g%?@f’@g%’%s%%m? Mo’s ?ﬁ/%);(z%g?’(ﬁ%l).
Example 32

Compound 32: 2-(3-(2-methoxyethoxy)-5-(5-(methoxymethyl)-1,2,4-
oxadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazine was prepared in a manner similar to
that described in Example 28.

'H NMR (DMSO-dg, 400 MHz): & 3.330 (s, 3H), 3.487 (s,3H), 3.714 (t,
J=4.4Hz, 2H), 4.270 (t, J=4.4Hz, 2H), 4.900 (s, 2H), 7.260(dd,//=3.6Hz, J2=8.8Hz,
1H), 7.471 (s, 1H), 7.834 (s, 1H), 8.155 (d, /=8.8Hz, 1H), 8.349 (s,1H), 8.515 (d,
J=3.6Hz, 1H), 9.040 (s, 1H); MS (m/e): 382.2 (M+1).

Example 33

Compound 33: 2-(3-(5-(ethoxymethyl)-1,2,4-oxadiazol-3-yl)-5-(2-
methoxyethoxy)phenyl)imidazo[1,2-b]pyridazine was prepared in a manner similar to
that described in Example 28.

'H NMR (DMSO-dg, 400 MHz): 5 1.189 (s, 3H), 3.340 (s, 3H), 3.364 (m, 2H),
3.716 (t, J/=4.4Hz, 2H), 4.271 (t, J=4.4Hz, 2H), 4.881 (s, 2H), 7.269 (dd,//=3.6Hz,
J2=8.8Hz, 1H), 7.488 (s, 1H), 7.845 (s, 1H), 8.165 (d, /=8.8Hz, 1H), 8.354 (s,1H),
8.525 (d, J/=3.6Hz, 1H), 9.034 (s, 1H); MS (m/e): 396.4 (M+1).
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(d, J=4.4Hz, 2H), 4.453 (m 2H), 6.843 (s, |H), 7.243

(m IH, 7.630 (m 2H), 8.102 (m IH), 8.513 (m IH,
wW@2@94591s2 I H); M5 (me): 395.3 (M ). Exanpl e BECT/US2008/082027
Compound 41: N-(3-(imdazo]

1, 2-b!£)yridazin-2-y|)-5-(2-

et hoxy) benzyl ) - 2- chl or oacet am de was prepared
in L bl 8l irkiRaddpRb- sty Bxamp e 26.
| e B A 1aadp HIEsE far 0 R (d,

rnd‘r:hzlxylslt-lzoxymh)enylglr 1 1@43—0((1412124;[1—[)5 -yl)q;ne;h@o@ mwas gtdpared 1184 Bahger

5 2H), 8.144 IH), 8.51
S“TH%fnﬁo tﬁl?%l)]des wgﬂ?k%éamﬁ’lﬁég |(vg] (mHZe) 375, 2( E“W)H?
MR mapdoé&lm 83.329 (s, 3H), 3.713 (t, J=4.4Hz, 2H),
N-( (|mdazo[l b] pyri dazi n- 2-yl') -5-( 2-

4.9 ﬁok;ﬂe‘tﬂfmiiﬂ))bfé&]z@{s) 21), GH53r(dbeH Z A tte. kS iz, d Plr B469 (s,

R AR SR R A IR FACY Eﬁ%@?%?%@t%ﬁﬂ%
9dz=74 s4Hq) M@)m/éb 36833 (Wi+1y=4. 4Hz, 2H), 4.702 (m 2H),
.084 (m IH, 7.430 (m 3H), 7.600 (s,

_ua}gliigol(m 3H) 8.304 (m 2H); M5 (me): 438.2

L, ComPARIRE A0 (RIRIMNS-Syralit bl dezol | o

mélﬂhbi}éﬂﬂﬁﬁ@mﬁjdlb-ﬂ MOk £S5 -}@El&)l@ﬁylﬁdadl(nwas pRpmed in a manner
simlar to that described in Exanple 28. 1H NWR
@é@@os atglgerribeg yn Egprmpla 4%, (s, 3H), 3.785 (d, J=4.4Hz,

F1y - TENB s B8R At ST i e SR A
405 (tJ.H)4,4ITz 9415 sz ddld).] ﬂ{z@@ast;le H)4328(,5139) omozﬁ)lﬂ),
8. %@ppé) §4160 (d, .] 8 4Hz (1H) 8. 5H3)6 d, = szz l)H) 9. 035 (s gH) ﬂas
(m/e): 382.3 (M+1).

Example 36

Compound 36: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-
methoxyethoxy)phenyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a manner
similar to that described in Example 28.

'H NMR (DMSO-dg, 400 MHz): & 3.359 (s, 3H), 3.747 (t, J=4.4Hz, 2H),
4.291 (t, J=4.4Hz, 2H), 7.281 (dd, J=4Hz, 8.4Hz, 1H), 7.552 (s, 1H), 7.883 (s, 1H),
8.169 (s, 1H), 8.420 (d, /=8.4Hz, 1H), 8.540 (d, J/=4Hz, 1H), 9.054 (s, 1H); MS
(m/e): 381.3 (M+1).

Example 37

Compound 37: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-
methoxyethoxy)phenyl)-N-(pyridin-2-yl)-1,2,4-oxadiazole-5-carboxamide was
prepared in a manner similar to that described in Example 28.

'H NMR (DMSO-ds, 400 MHz): 8 3.333 (s, 3H), 3.704 (t, J=4.4Hz, 2H),
4.262 (t, J=4.4Hz, 2H), 5.877 (m, 3H), 6.451 (m, 1H), 7.280 (dd, /=4Hz, 8.4Hz, 1H),
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Conpound 44: N-(3-(imdazo[l, 2-b]pyridazin-2-yl)-5-(2-
nmet hoxyet hoxy) benzyl ) - 4- cyanobenzam de was prepared in
w@20vatsEs2 sim |l ar to that described i n Exanpl eP@BUSZ0BB/082027
NVR (CDC 3, 400 MHz): d 3.410 (s, 3H), 3.800 (d,

3 g P88 T T B B

, 4 : 7 IH), 8.154 I H),
H@%?}W{#@Hﬁg F\;/hs/e%ﬂ'?sg){( 42 '.gm( MHHg . Exanpl e(TS "

Compound 45: N-(3-(im dazo]

E1, 2-blpyridazin-2-yl)-5-(2-
Met hoxy) benzyl ) - 3- br onobbenzam de was prepared in
a Meoaepoiidms Bt emidaas] IdesRy et D0y F3appl e 28. 1H
NVR (CD%:?S, 400 (M—gm: d [3. 45%553, 3}_63:)‘5%‘:1783 (d, ,
mgthaxypthoxyhenyld-No o2 2 driflyesacthid); 1, 2tpoxadiagiter S¢aarboxpide was

gt Eppahisinft Wb orbibed a0, 5995 63,
(m '2HNMIB (BR8.(-8,, 406MHB): 88B 6Ly, IHD)) 3.7565(t( JFe)Hz 488, 3
| e 46 Conpound 46:

M+1). Ex
A AR G BaD6 [ /o4 BB A2 el 4 Sz, 1H), 7.571 (s, 1H),
b -4 f ben | ' )
7.8 (ROTMESTIPONREREHL) 1l 88 QETDATRIR S O0EE, PRy RS
(WEX)aﬁmjv.E(QE—.l).lH NVR (CDO 3, 400 MHz): d 3.456 (s, 3H),
3.800 (d, J=4.4Hz, 2H), 4.206 (m 4H), 5.034 (m 1H),
6.800 (s, IH, 7.207 (m IH, 7.203 (m 2H), 7.453 (m

E%@]%13z9904 (m 3H), 8.200 (s, IH, 8.367 (m IH); M
- 457.3 (M+l). Exanple 47 Conpound 47:

N- ( 3c¢mpowtaz6f IN-23-bhpyadofia2-bipyidukin-Syl)2-(2-
m%é%%&%ﬁgl%ggéé{laé v%éscgrlege{rg 1ennaZ renggl?elir”sfn% aallrr‘po t eat \(Iivgsscribed
in Example 28.

'H NMR (CDCls, 400 MHz): 8 1.845 (m, 3H), 3.546 (s, 3H), 3.726 (d,
J=4.4Hz, 2H), 4.140 (d, J/=4.4Hz, 2H), 4.278 (m, 2H), 7.815 (s, 1H), 7.210 (m, 1H),

7.546 (m, 2H), 8.143 (m, 1H), 8.514 (m, 1H), 8.846 (s, 1H); MS (m/e): 341.4 (M+1).

Example 40

Compound 40: N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(2-
methoxyethoxy)benzyl)-2,2,2-trifluoroacetamide was prepared in a manner similar to
that described in Example 28.

'H NMR (CDCls, 400 MHz): 8 3.389 (s, 3H), 3.678 (d, J=4.4Hz, 2H), 4.178
(d, J/=4.4Hz, 2H), 4.453 (m, 2H), 6.843 (s, 1H), 7.243 (m, 1H), 7.630 (m, 2H), 8.102
(m, 1H), 8.513 (m, 1H), 8.874 (s, 1H); MS (m/e): 395.3 (M+1).
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simlar to that described in Exanple 28. 1H NMR (CDC
3, 400 MHz): d 3.453 (s, 3H), 3.782 (d, J=4.4Hz, 2H),

Wa28Msey J=4. 4Hz, 2H), 4.213 (m 2H), 5.934 POT/USHPS/082027

6.800 (s, IH), 7.083 (m IH), 7.425 (m 2H), 7.500 (m
| 7.760 (m IH), 7.900 (m IH), 7.968 (mIH)), 8.200
Exanpledd g 324 (m 1H); MS (me): 473.9 (MH).Exanpl e

48 oFmpsid A8: Ngk (i%ﬁ&éﬂ[ d82yridazin-2-y1)-5-(2-
1, 2-b] pyri dazi n-2-yl)-5-(2-
metbo ety gy b rhidrpacstams dh yabpreped sub franagerisiteilavds that

RS RE BB IRR (Dl 3, 400 Mb): d 2 400 (s 3H),
g gggi I(\Ifn/IR €¢1bc13§4(7(551$1ﬁzq 83]3)%5 6SH@H%23%9 @: %0%41(1512%)& 193
(n2HH), fvsa&)()n,(@{) I718)13 (sz 131057 2hg (eHH), 7597_9m(2ﬁ1) BHY4 (m, lH)

S.g&ﬁ&&1@%,%&%3@3%%@/6;:5')7'5_2“@41511 e): 453.4 (M ).

N-(3-(i mdazo[l, 2-b] pyridazin-2-yl)-5-(2-

nmet hoxyet hoxy) benzyl ) - 2- f| uor obenzenesul f onam de was
E’ﬁﬂ@;}i@ﬁéd in a manner simlar to that described in

s 7eo gt MR ML ) 8070 ) 0

métibxythoxyfbeB2f)-Uschldrbhenzdm¥e8ydsPrepardd iné. rihﬁﬁlef SlitnilaH)o that
7,287 (m IH) . 7400(m 2H) , 7.545(m I'H), 7.964 (m
de@ﬂ}bedsniei@mp 8.342 (m IH: MS (me): 457" .4

\ 3B 5
N (25Y Mg arﬁ %%(; ié{i%‘jf‘é;‘ s é‘ﬁ%? C2 A RSO 2Ry
(daz+n4H2Z2H)) @he:mylh) 2HI) B %4 ngadi)az 084 Bmyln g atsar(mnd@Hy;ﬂ%oo
prepared in mla t hat descrlbed in
(s%ﬁﬁﬁ@lim 3H), 8 304 (rn 2H) MS (m/e) 438 2 (M+1).

Example 43
Compound 43: N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)-3-
nitrobenzenesulfonamide was prepared in a manner similar to that described in
Example 28.

'H NMR (CDCls, 400 MHz): & 3.447 (s, 3H), 3.785 (d, /=4.4Hz, 2H), 4.178
(d, J/=4.4Hz, 2H), 4.354 (m, 2H), 5.403 (m, 1H), 6.783 (s, 1H), 7.105 (m, 1H), 7.314
(m,2H), 7.608 (m, 1H), 7.945 (m, 1H), 7.600 (s, 1H), 8.189 (m, 2H), 8.389 (m, 2H),
8.732 (s, 1H); MS (m/e): 484.3 (M+1).

Example 44

Compound 44: N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(2-
methoxyethoxy)benzyl)-4-cyanobenzamide was prepared in a manner similar to that
described in Example 28.

'H NMR (CDCls, 400 MHz): 8 3.410 (s, 3H), 3.800 (d, J=4.4Hz, 2H), 4223
(d, J/=4.4Hz, 2H), 4.704 (m, 2H), 7.083 (m, 2H), 7.492 (s, 1H), 7.600 (s, 1H), 7.763
(m,2H), 7.845 (m, 1H), 7.904 (m, 1H), 8.154 (m, 1H), 8.304 (m, 2H); MS (m/e):
428.4 (M+1).
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1U NMR (DMVBO-de, 400 MHz): d 1.007 (m 6H), 1.244 (m
2H), 2.607 (m 4H), 3.241 (m 2H), 4.086 (s, 2H),

wQ 20805916z, |H, J=8Hz, J=8.4Hz), 7.674 (t, |H POEB5X)3/082027

7.984 (d, IH J=8Hz), 8.177 (d, IH J =8.4Hz), 8.263
(d, I'H J=8Hz), 8.540 (dd, IH, J =J2=8Hz), 8.742 (s,
IH), 9.014 (s,IH); Ms (nme): 420.3 (M+l). Exanple 51
Efapound 51 o _ _
- Nebutyr-2-(3-(3-(imdazo[l, 2-b] pyridazin-2-yl)phenyl) -
|, 2, @empxadi‘dz d%(&(l}nilgi@zoél 2hilpeidaais-JylepaRed in a

m nnerla%'y flﬁg}tl rorng %1%21%0 I(V{k/)aesdlgiﬁpar%@%ner im}%%lé to that
desBRibedtih Exdmfit28(m 2H), 3.125 (m 2H), 4.050 (s, 2H),
7.280 (dd, IH J=8Hz, J=8.4Hz), 7.674(t, |H J=8Hz),
7. 984 YR (GDCh= ﬂB(MkMHza 31??45‘665 3Hp,3.2%38(d4#4 4HB 21934225

6 54 400G 1671 4 s ecip ey 1 a0 (el )7 da iy wiBg 40

(sCHH'POléISd (R4H), 7613 (rn lH) 7.735 (m,1H), 8.034 (m, 2H), 8.225 (s lH)
-(im dazo i/rl dazi n- 2- yl) phenyl ) -1,

3-(3
Sé%ﬁlimliﬁl; MS&W&)MS(Z(X@}H Jet r ahydr of ur an- 2- yI ) met hyI )ac
etam de was prepared in a manner simlar to that
described in Exanple 1. 1 NVR (DVSO-de, 400 MHz): d
E;Elan_&iﬁéf%m 4H ), 3.209 (m 3H), 3.651 (m 2H) 4.105
: 279 Pgrdd" IH, J=8Hz, J=8.4Hz 670 (t, IH,
J 8%@9@%@8% (N (3-(ipnidapel-gp Ipysidezig-2- Sr@ J=8. 4Hz),

6y ey} Fithelghe gy iimid by I mofhef 2

s@ﬂalﬁorthm@a;trﬁﬁdlﬂfmmplﬁﬁ@nltyl 2-(3-(3-(i mdazo[
2, M YLkICET M BT Eavtea icas dot ie, 20
RS 5 T A O B oL A,

7.908@4, YH, 8.200 (s, 1H), 8.367 (m, 1H); MS (m/e): 457.3 (M+1).

Example 47

Compound 47: N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(2-
methoxyethoxy)benzyl)-3-chlorobenzenesulfonamide was prepared in a manner
similar to that described in Example 28.

'H NMR (CDCls, 400 MHz): 8 3.453 (s, 3H), 3.782 (d, J=4.4Hz, 2H), 4.187
(d, J/=4.4Hz, 2H), 4.213 (m, 2H), 5.934 (m, 1H), 6.800 (s, 1H), 7.083 (m, 1H), 7.425
(m, 2H), 7.500 (m, 1H), 7.760 (m, 1H), 7.900 (m, 1H), 7.968 (m,1H), 8.200 (s, 1H),
8.324 (m, 1H); MS (m/e): 473.9 (M+1).
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2H), 4.031 (m IH), 4.067 (s, 2H), 7.279 (dd, IH,
J=8Hz, J=8.4Hz), 7.669 (t, IH J=8Hz), 7.983 (d, IH,
wQ 2@by9168. 186 (d, | H J=8.4Hz), 8.263 (d, |H, POEB)S/082027
8.540 (dd, IH J =J2=8Hz), 8.731 (s, IH, 9.018
s,IH)' M5 (me): 389.3 (MHl). Exanple 54 Conpound 54:
-(imdazo[l, 2-b] pyri dazi n-2-yl ) phenyl)-1I, 2, 4-

oxadf @A pbuma-4¢: INRS (1%115&"0{‘92%%31Ma}ﬁ%§1§131&6 was

prepared In a manner simlar to that described in
ma%amﬁﬂ@xy)ben&ylbdméttml@b@enmifommbde vchs Prepag:d(is a rngr
2 7.100 (dd, |IH J=8Hz,
siilgy t&»ﬁ%pde%ck%%“tgxaﬂ“@l 2252 8Hz) 8.004 (d, |H J=8Hz),

séol %glr\]]m g¢1bt13 F80 WD) 5 3480 &, 6134 F@MALE 3553 (d,
Jﬂ-z(nkgz (4. i 4az.ofH), 2562 yr | R 5i%0Zs yIH)pRERY (- 1HR 7400 (m,

i~azol - 5- - | - i noe red. i
eI T VARV T e e S SR E WL VR
n(/g;lV&QzﬂgMJré} )0 MHz): d 3.594 (m 8H), 4.443 (s, 2H),

7.266 d, IH J=8Hz, J=8.4Hz), 7.668 (t, |H J=8Hz),
7.979 (d | H J=8Hz), 8.170 (d, IH J=8.4Hz), 8.254

Ly J=8Hz), 8.526 (dd, IH,_J =J2=8Hz), 8.736 (s,
Mggl (s.iH): MB (me): 391.4 (MH). Exanple 56
Conpostagod:49: N-(3- (1rn1dazo[l 2- b]pyrldazm 2-y1)-5-(2-

N- cycl opropyl -2-(3-(3-(i m dazo[ |, 2-b] pyri dazi n-2-yl) ph
m@thg)meihquﬂoemﬂkacﬂlw@rensew}l&wnadﬁ WS RGBS Biphmaendt n

X d bed in Exanple 1. 1H
e e i e e Y e L e AP
2. 8201 NMR (EDCL:34@BOIHZA; & 2HY'S (s7 3HO. {8(d, J44 40 =8Hp), 4187
=8. 4Hz), 7.636 Et, | H J:8th9 8.014 (d. LH, J=8H235,
(dg/ofr e @ #4232 (mg2H)5)800 65, 418, 7098 (mpy 1H))=g4169 (mg!HE7.287
(o, d%), ¥ 100 (m, 2H), 7.545 (m, 1H), 7.964 (m, 2H), 8.200 (s, 1H), 8.342 (m, 1H);
MS (m/e): 457.4 (M+1).

Example 50

Compound 50: N-(2-(diethylamino)ethyl)-2-(3-(3-(imidazo[1,2-b]pyridazin-
2-yl)phenyl)-1,2,4-oxadiazol-5-yl)acetamide was prepared in a manner similar to that
described in Example 1.

'H NMR (DMSO-dg, 400 MHz): & 1.007 (m, 6H), 1.244 (m, 2H), 2.607 (m,
4H), 3.241 (m, 2H), 4.086 (s, 2H), 7.280 (dd, 1H, J=8Hz, J=8.4Hz), 7.674 (t, 1H,
J=8Hz), 7.984 (d, 1H, J=8Hz), 8.177 (d, 1H, J=8.4Hz), 8.263 (d, 1H, J=8Hz), 8.540
(dd, 1H, J;=/,=8Hz), 8.742 (s, 1H), 9.014 (s,1H); MS (m/e): 420.3 (M+1).

Example 51

Compound 51: N-butyl-2-(3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-yl)acetamide was prepared in a manner similar to that described in
Example 1.

'H NMR (DMSO-ds, 400 MHz): 5 0.898 (t, 3H, J=7.2Hz), 1.338 (m, 2H),
1.443 (m, 2H), 3.125 (m, 2H), 4.050 (s, 2H), 7.280 (dd, 1H, J=8Hz, J/=8.4Hz), 7.674
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J =J 2=8Hz), 8.396 (s, IH), 8.680 (s,IH); M5 (nme):
361.2 (M+Hl). Exanple 57 Conpound 57:

wW@2{0340%4162 dazo[ | , 2- b] pyri dazi n- 2-yl ) phenyl ) - N- PCF/US2008/082027

nmor phol i noet hyl ) -1, 2, 4- oxadi azol e- 5- car boxam de was

SRR e R Bl Pt AEERREE IR o,
8.|§$(§L(a@lH¥H| g)ﬁJgd%fﬂ?@iﬁgz:(%,f%Hﬁi 80?%663 (Igfi 11}@1%4@ §f374t|§M+1)
_1 2-7.6Hz, IH), 8.016 (mIH, 7.644 (t, J=8Hz,|H),

eZi09954dd, I =4.4Hz, I H), 3.81 1 (t, J =4, 4Hz, 4H),
#ﬂé‘g%—%dd J=6-12Hz, 2H), 2.682 (t, J=6Hz, 2H), 2. 577
(m %ﬂmp&@d(sﬂ e)L(3- @2@m(du%d>[b 2- @p?ﬂ@éz@n 5?1@9%39}1&1@

N- et hyl - 3- i mdazo yridazin eny

oxpdmzal-5-5k (ﬁébteéragy@aﬁlm )@@tmbw@a@pérw nrepascd in a

RSBt T3 g g8 GBB S 0 s e T ry T
8 82]®{NMR (JBMscﬂd6, ho@MHz)l 01, 848 55@Hd§1 3.2091(m, 8H)4.851 (m,

IH, 8.300 % 186(m I H), 8.063(m
2}@,.)4 195 fngﬁh 72 (dd71 o6TSHE, Jﬂ&AHg) 76,78 (b2 H, yﬁ;Hz) 7.984 (d,

’% %@W&ﬁ?’%péﬁggﬁ&hﬁg ggé(ggﬁH, FEE VB 658 Bl 1835 3

J N sgelznsenityb,-131)( 8:0( i w4, 0y ol (7-d)] p302 dazin- 2- yl ) pheny
[)- 1,2, 4-oxadi azol e- 5-carboxam de was prepared in a
manner simlar to that described in Exanple 1. 1 NWR

E%%g% 400 MHz): d 8.737(s, IH), 8.409(s, IH,
, J=4.4 Hz, IH), 8.180(d, J=8.4 Hz, |H),
8. 136¢rdpoutd 532 Nz yclopdntyl-BLG- dm1dhz8[183=b]pyh&azm -2-yl)phenyl)-

1, ,4&%{%1'2}]2012%%)%9%% %Pas ng})grge dgmaéyé s%aﬁgaréfo (tlmp |d5:sc'r_Haed in

Example 1.

'H NMR (DMSO-dg, 400 MHz): & 1.491 (m, 4H), 1.658 (m, 2H), 1.821 (m,
2H), 4.031 (m, 1H), 4.067 (s, 2H), 7.279 (dd, 1H, J=8Hz, J/=8.4Hz), 7.669 (t, 1H,
J=8Hz), 7.983 (d, 1H, J=8Hz), 8.186 (d, 1H, J=8.4Hz), 8.263 (d, 1H, J=8Hz), 8.540
(dd, 1H, J;=/,=8Hz), 8.731 (s, 1H), 9.018 (s,1H); MS (m/e): 389.3 (M+1).

Example 54

Compound 54: 2-(3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-yl)-N-(2-methoxyethyl)acetamide was prepared in a manner similar to
that described in Example 1.

'H NMR (CDCls, 400 MHz): & 3.423 (s, 3H), 3.572 (m, 4H), 4.020 (s, 2H),
7.100 (dd, 1H, J=8Hz, J=8.4Hz), 7.629 (t, 1H, /=8Hz), 8.004 (d, 1H, /=8Hz), 8.110
(d, 1H, J=8.4Hz), 379.2 (M+1).

38



10

15

20

25

30

Exanpl e 60 Conmpound 60:

(3-(3-(imdazo[l, 2-b] pyridazi n-2-yl)phenyl)-1I, 2, 4- oxad
w0 200/059162 y1 ) ( nor phol i no) met hanone was pr epar ePiCT/HS208/082027

manner simlar to that described in Exanple 1. 1 NWR

DA 3, 400 |sz) d 8.717(t, J | 6Hz, IH), 8.400(s,
%ﬁgisw dd, J=I. 6, 4.4Hz, 8.228(m IH),

8.1 9 ( -

8. og%é(rg%OdnJld)Sf Zz@z (@((@Zmdak%l 2 %]@gﬁélézm é}/ﬁ_&pﬁ%l) h'j%4=
oxaspzo133-§ DS morheinodBnont elps pt}:mre@ i Wma)nnemdm fe that1

Cor 61: 3-(3-(imd

R RaRE T 2. 1) phonyl ) - N (2-
et hexX&IRYbMS0-4,, QOOME%)@S 3l 4 3nC 8HY MY @ Pclj\iﬁ 266 (dd,
prepared in a manner simlar to that describ

| HxEabplize /=R 4Hz)NKIR6$ GDOH3/=8400, W9 (d, dH8/785(t §.126:(d, 1H,

St T iuiorh sk ghodivag Gl e
(Sllﬂ); MS %#gﬁl\hmjolgz 0 4Hz7 107(dd, J=4.8, 9.6Hz,

oH), 3.639(t, J=5.6Hz,
2H) 3467(s 3H): M (me): 365.3 (M ). Exanple

E gund 62:
—)%@ggd- I met hyl am no) et hyl )-3-(3-(imdazo[|

, 2- bl enip d>u11a123'6n -N-cyclopropyl-2-(3- (3 (imidazo[1,2-b]pyridazin-2-yl)phenyl)-
zl ) phenyl )-1, 2, 4-oxadi azol e- 5- car boxam, de was prepar ed
L2d- %aﬁﬁﬁwe“rygaqﬁqnaﬂe s pwa@reéé% & MapBer Simileda it deseribgd in

OD, 400 MHz): d 8.774(s, | 8.665(s, |
E’g‘!@}%fm J=2.0, 4%;Hz, I H), 5(3.218(H2:|, J:8.0I(—|z, |t|)|),

8. 1515{ NMR) ﬁBMSIﬂZ dd, MBD) MISZ)OS&(G’SII (hH)ZH) 70 @@I@(nt 2H)1 q&mmm
113195 (7 aBpc 1100 i R, oAtz o8 Abta 316360 | PV Rk led 014 (&
118, Bty M 77 (d,Eﬁii‘,f!P—Jz%?%@z%, 8.213 (d, 1H, J=8Hz), 8.351 (dd, 1H,

J=J=8Hz), 8.396 (s, IH), 8.680 (s,1H); MS (m/e): 361.2 (M+1).

Example 57

Compound 57: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-N-(2-
morpholinoethyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a manner similar
to that described in Example 1.

'H NMR (CDsCls, 400 MHz): 8 8.769 (t, J=1.6Hz,1H), 8.406 (s,1H), 8.354
(dd, J=1.6-4.4Hz, 1H), 8.199 (dt, J/=1.2-7.6Hz, 1H), 8.143 (dt, /=1.2-7.6Hz, 1H),
8.016 (m,1H), 7.644 (t, /=8Hz,1H), 7.099 (dd, /=4.4Hz,1H), 3.811 (t, /=4.4Hz,4H),
3.656 (dd, /=6-12Hz,2H), 2.682 (t, /=6Hz,2H), 2.577 (m,4H); MS (m/e): 420 (M+1).

Example 58

Compound 58: N-ethyl-3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazole-5-carboxamide was prepared in a manner similar to that described in
Example 1.

'H NMR (DMSO-ds, 400 MHz): & 9.020(d, J=0.8 Hz, 1H), 8.820(dd, J=1.2,
1.6Hz, 1H), 8.550(dd, J=1.6, 4.8 Hz, 1H), 8.300(m, 1H), 8.186(m, 1H), 8.063(m, 1H),
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Conmpound 63:
(4-ethyl pi perazin-1-yl)(3-(3-(imdazo[l, 2-Db] pyri dazi n-

wQ2009l03benyl ) -1, 2, 4- oxadi azol - 5-yl ) met hanone REUS2008/082027

prepared in a mnner simlar to that described in

B . g0 it 8 B e ot sy 208, 191607 o2 Hil gramis

8.157(m IH), 8.046(m IH), 7.712(t,
(n%e)gégé MLFE% 7 290§<rjnd, W 4, 8. émz |H)H), 3. 74(1(m

4H), 2.487(m 4H), 2.398(dd, J=7.2, 14Hz, 2H),
2.091(s, 3H; Ms (me): 404.4 (MHl). Exanple 64
d 64:
3- (3€drhpo Azl |N-%%&lb§’éfﬁyldﬁ@3 ﬁnﬁdaﬁbDl@BWkﬁaé&(ﬂﬁ)ﬁh@ﬂﬁm
-2- ylnmethyl) - oxadi azol e- 5- car boxam de
1.pAeqradiedolp 13 -corbaxamede wisnprepared & & mapnay émﬂqrtﬁ@&lat daescrlbed in
E’?@gg e 1. 1 NVR (CDCl 3, 400 MHz): d 8.703(s, IH)),
2, 8.344(m IH), 8.186(d, J=8.0Hz, IH), 8.1
13( le Nmﬁz @@Ec13I, ko MBIAHOT§ d37(4 —EH)4 elm)%sH)H) 8. ﬁb(d (£4.4 He,
J=8. I H), 7.336(d, J=5. I'H), 154(d, 6Hz,
THDRP, 18@(@871&-@@12 bH) 841366, QFE2HZT|)1H)78 @kﬁﬁ(idd: &Hislﬁ) 7.626(,

J—%I\(ﬁﬁz,_ @?ﬁ%?é’(d@éﬁ%o4ﬁggéaﬁé,2@? 1 86%m, M) 684 m, $25: fis (mve):

31‘5—4@\44ﬂy)droxyet hyl)-3-(3-(i mdazo[l, 2-b] pyri dazi n- 2-

E

yl') phenyl) -1, 2, 4- oxadi azol e- 5- car boxam de was pr epar ed
in a manner S|mlar to that described in Exanple 1. 1H
E O d6, 400 MHz): d 9.034(s, IH), 8.757(s, IH),

IH . 8.315(s, IH), 8.157(s, |H), 8.046(s,
| H) Cﬂmﬁdlﬁ(dsﬁo I(B-I)(3 (ﬂnlﬁgﬂl([k,z H]Mr;daﬁm@%&()phen&lﬂ)], 2,4-oxadiazol-
351

5 @Bﬁ%‘ﬁé}ﬁ]ﬁh ethanone wae prepared i 1n a rnanr?er 51m1ﬁ1¥P0 t%at c?escrlbed n

E;&n(ﬁeﬁ' m dazo[l 2-b] pyridazi n-2-yl)phenyl)-N, N-di net hy
2 4- oxadi azol e- 5- car boxani de  was prepared in a
mannéTNMRr((E]aCht 400 Maiz)oe8.ail 7(ndek1i6Rz, 1H), 8.400(s, 1H), 8.347(dd,

J=1.6, 4.4Hz, 1H), 8.228(m, 1H), 8.136(m, 1H), 7.996(m, 1H), 7.639(t, J=7.6Hz, 1H),
7.096(dd, J=4.4, 9.2Hz, 1H), 3.983(m, 2H), 3.899(m, 4H), 3.828(m, 2H); MS (m/e):
377.3 (M+1).

Example 61

Compound 61: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-N-(2-
methoxyethyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a manner similar to
that described in Example 1.

'H NMR (CDCls, 400 MHz): & 8.746(t, J=1.6Hz, 1H), 8.420(s, 1H), 8.355(dd,
J=1.6, 4.4Hz, 1H), 8.189(m, 1H), 8.154(m, 1H), 8.021(dd, J=1.6, 9.2Hz, 1H), 7.639(t,
J=8.0Hz, 1H), 7.107(dd, J=4.8, 9.6Hz, 1H), 3.747(dd, J=4.8, 10.4Hz, 2H), 3.639(%,
J=5.6Hz, 2H), 3.467(s, 3H); MS (m/e): 365.3 (M+1).

Example 62
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Exanple 1. 1 NVR (DVMSO de, 400 MHz): d 9.100(s, IH),
8.757(s, IH), 8.549(s, IH), 8.315(s, IH, 8.157(s,

wo Bog/o1en6(s, I1H), 7.712(s, IH), 7.290(s, | H)PCT/US2008/082027

3100(s 3H), 3.281(s, 3H); M5 (nfe): 335.3 (MHl).
Ie 67

O3 o pad N B Piheiamize Wt i figrigzpL 12 D oyriguzia 2

ylb;ﬁ%%l) 124 b}e(d%%[&_ls JcSHibBxdmb ME%EFBE)&%% %&&E@Qﬁﬁl@ﬁm‘ tHat
ef 'simlar to that descri in Exanple 1.

deNIDC de@amsle 1400 MHz): d 9. 034 s, IH), 8.757(s, IH)
8 54, 3
Ly Ry oGl 108 it 7 g 17@ 565605 1Bk T8 6ol
4, zélg,%ggln)p % Sﬁg@%g}g 041 H), Q@sé(ﬁfﬁés or38 318, € Mdoh, 1B W1k,
J=3-0H3 (| Hoki 12806414, 124 6] p§HzdbL, B-6866t) Yoy RFDN. AR(hy+6.4Hz,
A i azol ex 5; i d d i
2y 2P NS B R QBEEN bea T Bxamol 6 1 1R
(DMSO-d6, 400 MHz): d 9.034(s, I|H), 8.757(s, |H),
8.549(s, IH), 8.315(s, IH), 8.157(s, |H), 8.046(s,
_um)ali%énz(s IH), 7.290(s, |H), 2.875(s, 3H); M
l : L.
T L omifdeha Vst R PRGN 2 b it
ylﬁﬂileﬂﬁ) Wes4-px &R0 - yAEn @kdnoh 8 6ds prepadd Se b in@dcisgintiyy. to Bhat

IE)€5 was dropwi se added to a sol ution of
degcral@éltly amplsnli-trile (1 mol) in Et20 (15 m) at 0OC,

d
Vot o SR IBObEo MAEES a6 B sl 2Ll
8. FA9DA¢, ] lemmanﬂ); 8lApen, M)s gdrsvgﬂ m)ee OMB@SCDH) AN,
was concentrate

5 SR ttlid T har St . 8741 oh, 41, 2.487(em, 481, 2 398(dd,
J=7.2, 14Hz, 2H), 2.091(s, 3H); MS (m/e): 404.4 (M+1).

Example 64

Compound 64: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-N-(thiophen-2-
ylmethyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a manner similar to that
described in Example 1.

'H NMR (CDCls, 400 MHz): & 8.703(s, 1H), 8.388(s, 1H), 8.344(m, 1H),
8.186(d, J=8.0Hz, 1H), 8.113(d, J=8.0Hz, 1H), 8.007(d, J=8.4Hz, 1H), 7.611(t,
J=8.0Hz, 1H), 7.336(d, J=5.6Hz, 1H), 7.154(d, J=3.6Hz, 1H), 7.084(dd, J=4.4, 8.8Hz,
1H), 7.040(dd, J=3.6, 5.2Hz, 1H), 4.914(d, J=5.2Hz, 2H); MS (m/e): 403.4 (M+1).
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whi ch was directly used for the next step w thout
purification. A solution of

w@2qo2/08renoacet yl ) benzonitril e and PCT/US2008/082027
6-chl oropyridazin-3-amne ( 1 mol) in EtOH was heated

to rlefg ux overnight. Then the m xture was cooled to
€63nd the precipitate was filtered to give

3- (%&Bb&[n‘&'(ﬁ‘ (i@gihg%i}%x%tﬁyl5J3ct@Z(hﬁldazo[y b)hppsenidsi | e

with a yield of A mxXxtu
yl}&lheﬁylfbﬂl%‘# okatliarakeficarbokdmie vda prapagedyih plresmnondimilat ® that

nd C(20 ng) in DM/ THF (10 M/ 10 m) was
degfrméé]agf‘mpfdl{ for 6 h equi pped with a H2 ball oon.

Then' R&116 b V- dg’\@f@O NPV 89, OS@E&@'IH? acred IPI? 8 54Y(€ 1H),
and 3- (imdazoll b] pyri dazin benzoni | e was
8.9b1(ai IBA8 WO T (s, laH),/Bé)Hd(soiHBS’ B, AH&OW W0(o Hof 3. 625(m, 2H),

- (i m.dazqgll , 2- bl pyri i n-2-yl)benzonitrile ( 1 mol)
33%@%%(@)&?@@% was heated to reflux for 2

h. Then the m xture was diluted with water and

acidified with HO. The precipitate was filtered to

_@mﬁé_é_(l m dazo[ 1, 2- b] pyridazi n-2-yl)benzoic acid

5 (ol B g a biricin tohgy N Nelimety -
1,p0dxadiaERPA - {aBboRaBlide wadpreharbl (n3a faBhr sinfildr@d tRngcsediBed in

heated toreflux for 4 h. Then t-BuCH ( 1 m) was
Expdel land refl ux was continued overnight. Water was

addeq Xt S 58X C
or gani cﬁpg %&g\/\%@\ﬁggﬁ/[%%WS hltogﬁ tlﬁgé%v"l}_%l@ %Eﬁ n5e491‘b21H)
8. B\bﬂt&;@H)a&)l57(@pﬁ{)4\/a$)46@nmnt7rmzegj 1HY, Q2NEs, aHso3 i160(s, 3H),
urific chr omat ogr aphy, tert-butyl
3. %8](@ rﬁF@aMﬁqWQ). é?%?l(%éﬁl n- 2-yl ) phenyl car banat e was

E%@éﬁ?d wth a yield of 38.5% A solution of
-pbut yl
3- (i %rdazm{dl 672- (BJ(Mﬁmdazzi[n%]wr)qam@mpmmm B 4{oxddiazol-

3 Wpa)ﬁfe?ﬁwe fa%t anq*ﬁ:e a%nre};ﬁweﬁn(%&ﬁﬁ?sewﬁ%@@aﬁ%'t 5%§gbed in

Edfgixture was extracted with EtOAc. The organic
| ayer was concentrated to give
3- (i 'H NAR[DMBMbipyo0 déz)n S 2-084sahH),i SEs 76, L) 28. §4%6,d H),

8.?T5(s, 1H), 8.157(s, 1H), 8.046(s, 1H), 7.712(s, 1H), 7.290(s, 1H), 3.952(m, 2H),
3.590(m , 2H), 1.967(m , 4H) ; MS (m/e): 361.1 (M+1).

Example 68

Compound 68: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-N-methyl-1,2,4-
oxadiazole-5-carboxamide was prepared in a manner similar to that described in
Example 1.

'H NMR (DMSO-dg, 400 MHz): 5 9.034(s, 1H), 8.757(s, 1H), 8.549(s, 1H),
8.315(s, 1H), 8.157(s, 1H), 8.046(s, 1H), 7.712(s, 1H), 7.290(s, 1H), 2.875(s, 3H);
MS (m/e): 321.3 (M+1).

Example 69
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WQ2000l05asDni coti nam de ( 1.2 mol)

75% A solution of

3-(imdazo[l, 2-b]pyridazin-2-yl)aniline ( 1 mmol) and
in CAHOOH weGT/aszes1082027
TsOH ( 1.2 mmol ). The mixture was stirred at 160 0C

Sl U0 el it Sl P BF el BB o Hgtinamide

wma% g@@@%dodﬂlﬁéa Bl fecrard psplwvent was renoved.

I mdazo

1 2 b]p |da2| n- 2-yl{)'phenyl &kiMo) ni cokj nani de was
ourifigdby IPC gitpSg yi emmgc J@r_vgd Q400
MHz) 2850s, | Mf Se854 (8" IH), 6 (et~

4.4Hz, 1HP, 8.363(dd, 9=I. 6, 4.8 Hz, IH), 8. 227(t
J=2 Hz, IH), 8.163(m 2H), 7.859(dd, J=I. 2, 4Hz, IH)),
7.650(d, J=8.0 Hz, IH), 7394(t J80Hz,||—|),
7.242(dd, Jﬂg4 9.2 Hz, 6.871%dd, J=4.8. 8.0 Hz,

IH); MY 3 Na°£x )“Exgnpl{e]70, ConpoltAd' 30:

(2 (3 (Fld/m daZ EtOH Et3N,t-BuOH
, 2-b] pyri dazi n- 2- yI ) p%enylreﬂﬁ’i no) pyr i |;>3-

yI )(pyrrolidin-I-yl)methanone was prepared in a manner

simlar to that described in Exanple 69. 1H NMWR

(CD3CD, 400 MHz): d 8.544 (s, I|H), 8.264Cm I|H),
8.146(s)PrH), 8.029(d, $=9. 2Hz, fKy 7T I H),
{, J=8Hz,

7 663(%6 8Hz L) , & 572(m 1@? 7.4
IH), 7.26%(§d, J=4.8, & | Hj, 56.°944(
6.907(dd, IE5)2, 7.6Hz, 3619(m2|—|)g>\ﬁ (m 2H)

1.952(m 4H); l\/IS(n1e) 3854(I\/H-1). Exarrple
Compound 71: N-(2-hydroxyethyl)-2-(3-(imdazo[
1, 2-b] pyri dazi n-2- yl)phenyl am no) ni coti nam de was

pr ep@g@ﬂnﬂn{bl)’:\wa@m vissladid Ao ats%ldtfbﬁtof@ea%ﬁﬁz’l&%goﬂlﬁﬂe (1
Exanpl e 69. CD3CD, 400 MHz

mﬁmﬁ‘iﬁ@ﬂﬂ) %1\51}11) a20 C4 aﬂ&i‘%en'tlﬁ'@ mlﬁur%l)%srﬁhrr%mt r. t8f&5ﬁ{ deater
J=1. 6, 8.016(d, J=9.6Hz, IH), 8.687(dd,

WS éldd@d, and the mixture was extracted with EtOAc. The organic layer was dried
over Na,S0Oy4, and was concentrated to give an oil, i.e., 3-(2-bromoacetyl)benzonitrile,
which was directly used for the next step without purification.

A solution of 3-(2-bromoacetyl)benzonitrile and 6-chloropyridazin-3-amine (1
mmol) in EtOH was heated to reflux overnight. Then the mixture was cooled to r.t.,
and the precipitate was filtered to give 3-(6-chloroimidazo[1,2-b]pyridazin-2-
yl)benzonitrile with a yield of 52.8%.

A mixture of 3-(6-chloroimidazo[1,2-b]pyridazin-2-yl)benzonitrile (1 mmol)
and Pd/C (20 mg) in DMF/THF (10 ml/10 ml) was stirred at r.t. for 6 h equipped with
a Hj balloon. Then the solvent was removed under reduced pressure and 3-
(imidazo[1,2-b]pyridazin-2-yl)benzonitrile was obtained with a yield of 88.5%.

A solution of 3-(imidazo[1,2-b]pyridazin-2-yl)benzonitrile (1 mmol) and 6M
NaOH
(2 ml) in EtOH was heated to reflux for 2 h. Then the mixture was diluted with water
and acidified with HCI. The precipitate was filtered to give 3-(imidazo[1,2-
b]pyridazin-2-yl)benzoic acid with a yield of 60%.
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8.0Hz, IH), 7.640(d, J=7.6Hz, I|H), 7.422(t, J=8.0 Hz,
IH), 7.253(dd, J=4.4, 9.2 Hz, |IH), 6.943(s,|H),

wWG2@808de; J=4.4, 7.6 Hz, IH), 3.764(t, J=6 HzPCTH}$2008/082027
3554(t J=6 Hz, 2H); I\/S(nie) 3754(MH). Exanpl e

yl ) phé @‘ﬁgﬁ”f’%)( té%[hﬁtbép Zlgr?ggsﬁ{wé@qc Shd | daébnl_)gl_)A
(3%1% %d 'E%N J}%n%?%ﬁ %1{9&{& W @ég% ?ef@& f0114 thépl\féﬁm (1

rnB V%Aa(id@d aid)reﬂgx @@? @(mtlngpﬂ pV@‘mghg ( Watej -WQS ZéiiGd b the

4 728 J=8. OHz 30
mia s e s Fioby, Thgiregtonhigheduglsligt o
britctnd NaBi aq), bhd wis ddittetrateddo gvle S84(d. ,Aﬂe@uﬁﬁéanon by

; M5 (nfe 360. 3 (Ml ié[h]p n;gl]ze 73 npound 73:

cm%wg@phbﬁw -batyt 3- ((mllfﬁd@i py?wbalzmylczrbamate was

I ti nam de was prepared in a manner
0%+1)ﬁ1@41§?xt 3’%1@8?5‘%@20“ bed in Exanple 69.1 NVR ( CD30D,

400 Msglution oBtebdi(sl, 3-(itdidaz8[ 1456 [pgriddzd-24Hphehyiyarbamate (1
8.322(m 2H), 8.030(dd, J=0.8, 8.8Hz, IH). 7.981(m

minkd)), and . TEBY (dmnidt) in CHA2Q(0 m1Jw8s Qiired at BFC Fveedighm Then 1 M
IH), 6.943(s, IH, 6.826(m IH, 2.892(m IH),

NEOHQ2 (1) wakhdded; ﬁﬁﬁtﬁmmgth'}e W&ﬁx&ﬁf:t@}i Wlﬁl@%({ MHe)organic
Exanpl e 74 Corrpound 74: (2-(3-(imdazo

layer vbe]spym@ggted 1o gweﬁp@,@m%%@prgydzﬂm- -}g)amhne with a yield of

75\6})(m)r phol i no) met hanone was prepared in a manner
similar to that described in Exanple 69. 1 NVR (CD3QOD,
400 A/Istzmnoﬂl 083531%&0[1 E{)b,]p}ald‘ﬂl%(liﬁl)atﬁﬁﬂle (16mma>1)4alda 2-

chéorggl,g?‘rmarqnpis (172 gg@({l}ﬂn C2‘4.E|;90H7wggg(tqﬁi ng}ml 2 mmol). The
mixture was stirred at 160 °C overnight. Then water was added, and the reaction
solution was extracted with EtOAc. The organic layer was washed with brine and
solvent was removed. 2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylamino)nicotinamide
was purified by TLC with a yield of 31%.

'H NMR (DMSO, 400 MHz): & 11.287(s, 1H), 8.854(s, 1H), 8.506(dd, J=2,
4.4Hz, 1H), 8.363(dd, J=1.6, 4.8 Hz, 1H), 8.227(t, /=2 Hz, 1H), 8.163(m, 2H),
7.859(dd, J=1.2, 4Hz, 1H), 7.650(d, /=8.0 Hz, 1H), 7.394(t, /=8.0Hz, 1H), 7.242(dd,
J=4.4,9.2 Hz, 1H), 6.871(dd, J=4.8, 8.0 Hz, 1H); MS (m/e): 331.3 (M+1).
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7.420(t, J=8.4Hz, IH), 7.263(dd, J=4.4, 9.2Hz, |H),
6.937(m 2H), 3.704(m 4H), 3.633(m 4H); M5 (me):

wdadoboHsq(ikt1 ). Exanpl e 75 Conpound 75: PCT/US2008/082027
N-(3-(i mdazo[l, 2-b] pyridazi n-2-yl)-5-(5-

gnnrspglinonethyl)-
xadi azol - 3-yl ) phenyl ) net hanesul f onam de was
Pr epesRfodl 7@“ t(bl(@ gﬁ!mﬁ% g QSo(]ﬁ§}r%gmbﬁklgi6\hm@1a'ﬁhﬁ&)‘ﬁgﬁdlﬁf3 -

3- net hoxycar bonyl - 5-ni t robenzoi ¢ acid
yl}{(p@rrmqmdmd)@wmr(onm wais progasedhie atneajmt‘osmelﬁt wxhatdesalbed in
Ehours Then the excessive SOCl was renoved under

@Eﬁ g% pressure. The residue was di ssolved in DCM (80

rnL)'H ARMR e@lﬁgﬂnmddMNz?taL@@m? 1) 8 6B 88, RIARS, 1H),

cool i ng by ice-water er addition, it was continue
8.029(d1 770 Blzxil H), TTHES (me $H), 17.66g (dhiJx6.8He, Wk 7f57R2(mattdd 7t4d 8(t,

B YT gl T A BB b O RS TR BB, 512

|
1H1r)e; bW(mIP AL BANEY, 2}5y1 %) gs%{no@ PR @:/6 308 5Qh+1).n

, 2- dlchloroethane hen the sol ution was
heated to refl ux for 3 hours After cooling, it was

Eggﬁgggilnto wat er. The organic | ayer was washed with
d NaHCO sol ution and brine sequentially, dried

overCanpythidous NN&2-Birox pdthly13-0n@ girhidated 0, 2t pgri dein-2-
nmet hyl - 3- cyano-5-ni trobenoate in 90% yi el d. 10%°d/C

ylz@egylgl)mmlc%@gadq Was pepase it ¢ Byanggr similar to that described in
E ]ﬁyggs cyano-5-ni trobenoate (25 nmmol) in MeOH (200
ﬂf§ and THF (100 nmL). Then the solution was stirred at
r oomH BNV (@DLOB, 4(ETMHZD‘[(8J l855416§f 16y, 8f44|7(ddatﬁ: DD, 4.4Hz V\IEHS)
concentrated to gi

gl v ani anobenoat
5§ PR O BB EG TPl Tl e Do  ARAAA. 116,

488 HAED Th T il e -peapehenon el mId o
1FT6.948(sLitH )0 6. 85l d 1 e, Mol d H)o3 1764t Uux6THbr, 2H),fosi4t, J=6 Hz,

215 A (5201578% il ) Ut ed

Example 72

Compound 72: ethyl 2-(3-(imidazo[1,2-b]pyridazin-2-
yl)phenylamino)nicotinate was prepared in a manner similar to that described in
Example 69.

'H NMR (DMSO, 400 MHz): & 10.261(s, 1H), 8.872(d, J=4Hz, 1H), 8.484(m,
2H), 8.307(m, 2H), 8.149(d, J=9.2Hz, 1H), 7.864(d, J=8.0Hz, 1H), 7.728(d, J=8.0Hz,
1H), 7.430(t, J=8.4Hz, 1H), 7.248(dd, J=4.8, 9.2Hz, 1H), 6.937(dd, J=4.4, 8.0Hz, 1H),
4.414(m, 2H), 1.384(t, J=6.8Hz, 3H); MS (m/e): 360.3 (M+1).

Example 73
Compound 73: N-cyclopropyl-2-(3-(imidazo[1,2-b]pyridazin-2-
yl)phenylamino)nicotinamide was prepared in a manner similar to that described in

Example 69.
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hydrochl oric acid was poured into the solution. The

organi c | ayer was washed with water and brine
waeguestisal | y, dried over anhydrous Na2SO , anBCT/US2008/082027

concentrated. The crude product was purified by colum

h fford | - 3- - 5.
‘Enét"lm"“ S P bl LS S o D CRRI Ar iy 1ino

¢ SR A PR COREARE, IS0 S RoA R oo

J=8rides, lhﬁ),tw.b%m, 1A, :6&943&1;1ng,| @2(;%6;% :?QT%EM hide d@. %00 (m,

mﬁ%bk§égé- aﬁ@gé@8¥ﬁéfagk@d'fonanidojbenzoéte (4 mol)
5 was added, and the reaction mxture was heated to

reflux overnight. After cooling, it was poured into
Exfinipi¢ @4 hydrochloric acid, the mixture was extracted

L o e Corb e oo vt e hoshed Han,
ylm?%?%hn@)’iﬂetﬁﬁﬁ)ﬁ@ Ritak E?e@@reﬁQn afnda@h 6 similar to that described in

acetyl - 5-cyanophenyl ) net hanesul fonam de with a
Exsinanle| 69 35@6 Br2 ( 1 2 nnDI) was added dropwi se to

he 1
0 oyandpnoH RRRRAMOURRE LT 11 RS04 - kb A B -
8. mLz)(dd AkEbes. SHQdIH) 81.12(nh, I\M)SS ogmﬂ nesyd. 66%(r§t ), fwssém 51H)

hour s. hen the reaction mxture was was ed wat

7.44UbITHéHz el 1263 (ddy J=44t.i StHoUED, @RR(HY, dHi, 3\%@%@ ,4H)

rated,t.o ford N (3-(2-

@Qg gﬂgﬁﬁﬁf gscﬁgﬁ%gﬁgg§l)nethanesulfonanide wth a
yield of 85% A m xture of

N-(3- (2- bronpacetyl) - 5- cyanophenyl ) net hanesul f onam de

15 E%Em3—§ﬁnl) and 6- chl or opyridazi n-3 -anine (0.8 mvl)
in fter
cooﬁ?ng,&?ﬁe Fest P%ﬁgénfﬁgﬁmgﬁﬁgéﬁg???ra ed to give
(Ml&l(nﬁmediyﬂ)@h@ﬂm;ﬂdm@[)llﬁ -yDphenyl)methanesulfonamide was prepared

yr| azi n-2-yl)-5-cyanophenyl ) net hanesul f onam de
aﬁqﬁl ﬂgF%WBi%@%ﬂg/c (20 ny) was added to the

solutlo of N-(3-(6-chlvaroi m dazo[ | N2-
b] pyri ddagi n- 2- y@) 5 c anophaﬁyl)ne anesukfon
(0.3 anE o Ther it &gnqred boom
t enp&f'at ur Yor 4 %urs Adter ?lltr tion,

CH;S0,Cl 0 DMEDA 0 Bry 0
—_— il 1t i
Al CH;3)
/(.S). N (Gt /g‘N /E‘N Br
H o H o

N N
N Cl
| _N (0] (0]
HoNT N7 g Pd/C g N 1. NH,0H
—_— /(I)I\N \ N\ H—> /(,),‘H \ N _—
H 2 2. (CICH,C0),0
A\ N A\ ( 2C0)y
N_>

Fam

Cl 0 N
/

: Jét

A3 AN ~3N N
O R | N?t\> O H { N?j\>
N= N=
20 A mixture of 3-methoxycarbonyl-5-nitrobenzoic acid (44 mmol), SOCI, (40

mL) and DMF (1 mL) was heated to reflux for 2 hours. Then the excessive SOCl,
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concentrated to give
N- ( 3-cyano-5- (i m dazo[ |, 2-b] pyri dazi n- 2-

W@ kgoplogaiyt ) net hanesul fonam de in 95% vyi el d. A PCRUS2008/082027
of N-(3-cyano-5-(imdazo[l, 2-b]pyridazin-2-

RS REEP EEAS8, 25 T pc co,
arkl B ANITELOOT 15T )arbiiSt Gt (cbBIifL by RS i | AtG

for 4 hours. After renova the solvent in vacuo,
additeon; #svadwentvarsddé stec] mad The EHAtIIA Rixtuie, wadilgatedita pive

mi-Semprntd b eal B o S hours Then 11

was peeLess kendlPivhiixdde@ko ﬁﬁ%bﬁh@lbn%f ﬁfé 3-Attagtoyl-5-
renmoval of the solvent in vacuo and ition of water,

nitrpleenpate (Femyred) iexs-dichletoathang (mm) Th@l Bonplutier was
he3f338 're%ﬂdx?%? 5 hg@% e%@t?ép 89011 R a\%kgﬁﬁa é{%&g&at%e The organic

sequen over  am
lay@mn&dsaémlth BitaraltaisNhIHCOQ scﬁl&ﬁdndatﬁi ik spylidntinky ddied over
col unmm_chr omat ogr aphy gi.v .
an,lqygl@u@ HlagQu gtpcbq;ﬁgltcﬁ@tra)teq tozglgp @ﬁ%l gﬂjﬁn@Sylpt;Q@noate in 90%
y1g1|dm dazo[ |, 2- b] pyri dazi n- 2-yl ) phenyl ) met hanesul f onam d
ein 90%y| eld. A mxture

of N fo'% P2 @ \955%'&&1 i ‘éhp Sotfi éﬂﬂn%ges ury%(ﬁo) 53 %thdb%hgate

azo[ da2| n-2-yl eny net ha onam

S TP 5 O P08 P ER AR

ro@ﬂabﬂnp@f,amr& fmdaes,l r fder filtrtiomg itras oaﬁébneﬁatd‘daﬁ tbd mmhil 3-
CH2d 2. The conbi ned organi c layer was washed with
a@PPﬁeCY%ﬁob@H’a@v@r SEgnriylk ous Na2SO4 and concentrat ed.

The ¢Rsyh i &%l%@ BYhd dl&t?onba HAhAA mine.s-
0 P asisy

chrona ogra e tit uct I el d.
cyhth\dMEhté@lUB@ol@D@yMﬁb):(SOdnﬁoB&ﬁd @MAPKI) ,mrﬁol54h7DCM (150

=4.4 Hz, IH), 8. 334 | J=10,.0 .
mi}_') Thg sglygm?éras ‘ﬁ‘)’qy%ea,tg% gazre}g%x fqr}_/bz houfé zléger( (a)ghng }azh.l@dz
hﬂd%och@cﬁfrc“acﬁi ‘%7'53 pddl_'%d info %% %olgutﬁon 2*1")1@ 01%’_51%% b Wa§ qu?l{%dhl);lth
letSﬁat@i t(rMeB):q@ahl]by éi.rl?@ ombiadt@uyblazSO% and concentrated The

Crl.l%?rﬂé‘lép was puilhéc% by ]tslelrrnlndc%%orHatg g1¥1p1)1y ) a(fPorcq &eﬁ%‘i |3 dclygn$ X
(methylsulfonamido)benoate in 70% yield.

Al(CH3)3 (20 mmol) was added dropwise to the ice-water cooled solution of
DMEDA (4.4 mmol) in dry toluene (60 mL) under nitrogen. After addition, it was
continued to stir for 2 hours at room temperature. Then, methyl-3-cyano-5-
(methylsulfonamido)benzoate (4 mmol) was added, and the reaction mixture was
heated to reflux overnight. After cooling, it was poured into diluted hydrochloric
acid, the mixture was extracted with EtOAc, the combined organic layer was washed
with water and brine sequentially, dried over anhydrous Na,SO4, and concentrated to
afford N-(3-acetyl-5-cyanophenyl)methanesulfonamide with a yield of 35%.

Br; (1.2 mmol) was added dropwise to the solution of N-(3-acetyl-5-
cyanophenyl)methanesulfonamide (1 mmol) in Et,O (50 mL). After addition, it was

continued to stir for 1.5 hours. Then the reaction mixture was washed with water and
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|, 2, 4- oxadi azol - 3-yl ) phenyl ) net hanesul f onam de was
prepared in a manner simlar to that described in

W(Exmmossa6275 1H NVR (DVMSO, 400 MHz): d 8. 959 (BCT/UEH008/082027
8 551 (m IH), 8.386 (s, IH), 8. 207 (d, J=9.2 Hz,

brp@ seg@n&lg@y (I_cEsled p]zgr angygrggs é]ng(% nd féanggéragtgc{j t’o»aﬂiﬁoi d T%J 8 (2-

I n na n
b %glgg%t%l?\%gy@o&% nyg?fﬁetﬁﬁﬁesﬂlw nﬁdégw%?th aicldBr 5B (me):

oun
N- ( %@immgﬁﬁ 132 22-lb}f(pjytpacd‘alinfirléQatyopye@.l)@@.tl@a(nzsulfonamlde (0.8

h thyl) - .
mifSy R SR T B O merohan LT 8o e s o
hdil"rﬁ p@ft@ctobﬁng\ tRERBEKNS hitkfudd whOfililaad té*% din
Exanpl e 75. 1H NMR (DMSO, 400 Mz 0.17

chdorgmpidazo[ I, 1plpyralag@z2-y hy3- wa,)twpl@nagmewnesuﬁpnarsldz%g%%
JF9-2 Hz, IH), 8.163 (s, IH), 7.930 (s, IH), 7.341

Y§§ Ji=9.2 Hz, J2=4.4 Hz, |H), 4.192 (s, 2H), 3.491
(t, 11)% PG/ (HZZ,O rﬁg']) waﬁadﬂ% td the sSladion 3f W43- (G&hlo'ib'l}nlda'&,oﬁﬁﬁ-

(t, J= (me): 444.3 (Ml). rr?I
b]wﬁ%gh%-yt)gS cyanophenyl)rnethanesulfonarmde (0.3 rnrnol) in THF (25 rnL
Tl%n(lﬁwgéstfrff—%l a(t?%cﬂiﬂ ﬂe IQCFF?I! Ry RMARR} ﬁﬁ}alf%h) it whs 2 4-

oxadi azo -yl)-5-(1'm dazo
cobeéhtialquiytp igthazN {3 2yyio- plienysofib L hdmeslakimelram de was

edln rrann | ar to that described in
AR it BPRRGG NS b W) d 8 071 (s, IH).
8. 55X kiRturd ) N-(8- cﬁba-lfb ﬁ-»?lmlhé'»o[l,ga‘tﬁgyrﬂdaQQQ-\]:9- 2 Hz,
IH), 8.1 17 (s, IH, 7.898 (s, IH’, 7.308 (dd, J i=9.2
ylhenylmehanasizlforlan)ide €).2578nod), hpdipxyldmirghydsochBidde (0.75

miied)3d g.%ﬁmgg 1 1880b i EE(E% (12t e Fern B o P BAfrer
reh&oe& c(ﬂtlﬁ@ Szl in Qercbﬂ) JAME td Rk Rvad diksd lvad (1STIIPI( PEMRZ] didby
Wlth (CIC¥12CO)20 (0.75 mmol) and triethylamine (1 mmol), and stirred at room
temperature for 1 hours. Then it was heated to reflux for another 8 hours. After
removal of the solvent in vacuo and addition of water, the mixture was extracted with
EtOAc. The combined organic layer was washed with water and brine sequentially,
dried over anhydrous Na,SO, and concentrated. The resulting residue was purified by
column chromatography to give N-(3-(5-(chloromethyl)-1,2,4-oxadiazol-3-yl)-5-
(imidazo[1,2-b]pyridazin-2-yl)phenyl)methanesulfonamide in 90% yield.

A mixture of N-(3-(5-(chloromethyl)-1,2,4-oxadiazol-3-yl)-5-(imidazo[1,2-
b]pyridazin-2-yl)phenyl)methanesulfonamide (0.1 mmol), morpholine (0.4 mmol) and
K;,COs3 (0.2 mmol) in DMF (2 mL) was stirred at 80°C for 1.5 hours. After cooling, it
was poured into water, and extracted with CH,Cl,. The combined organic layer was
washed with brine, dried over anhydrous Na;SO4 and concentrated. The resulting
residue was purified by column chromatography to give the title product in 60% yield.

'H NMR (DMSO, 400 MHz): 8 8.933 (s, 1H), 8.547 (d, J=4.4 Hz, 1H), 8.334
(s, 1H), 8.204 (d, /=10.0 Hz, 1H), 8.075 (s, 1H), 7.862 (s, 1H), 7.295 (dd, /;=9.2 Hz,
J,=4.4 Hz, 1H), 4.015 (s, 2H), 3.634 (t, J/=4.4 Hz, 4H), 3.043 (s, 3H), 2.591 (t, /=4.4
Hz, 4H); MS (m/e): 456.3 (M+1).
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|, 2, 4- oxadi azol - 3-yl ) phenyl ) net hanesul f onam de was
prepared in a manner simlar to that described in
wazx@njpsae5. 1 NVR (DVBO, 400 MHz): d 8.949 (s, PCHYS2008/082027
8.547 (m IH), 8.337 (s, IH, 8.203 (d, J=8.8 Hz, IH),
8.100 (s, IH), 7.875 (s, IH, 7.297 (dd, J i=8.8 Hz,
J2=4.4 Hz, IH), 3.973 (s, 2H), 3.080 (s, 3H), 2.760
2.51 1 (m 4H); M5 (me): 455.3 (MH).

E’(Ex—ﬂ%%v%' 80 Conpound 80:
N- ( IC¢rBp¢andi 160 et hyim)iddzopl zbdpoaidiiaaimﬁ-yl}SyGS)(p'ﬁ)e(iﬁm bFazo

f
oo R A R R R R
mEXREBInglaf B thdt MVEiEEER BRanpQR079VHz) : d 8.540 (s, IH),
8.382 (m IH), 8.351 (s, IH), 7.956 (d, J=9.2 Hz, |H),

7. 901 NMR B)ISOz 400 MKizkdd 89596, PHHS,55] 2 1), 1386 (s 1HD),

8@71@; 5@@%}3{0%%(5@{) ks MBI 535 (3898 A YE h=a g
H2- 1(H§ (3595@@ 031099)(@&13 12,548 (@, 41DX B85 0] 419y, 1.393 (m, 2H);
M{ﬂ,—g %r( azo[ |, 2-b] pyridazine was prepared in a
é‘! Mzi).t o that described in Exanpl e 4. 1H NMWR
(DI\/SO, 400 MHz): d 9.21 1 (s, IH), 8.777 (s, IH),
8.695-8.710 (m IH, 8.313 (t, J=9.6 Hz, IH), 8.082

EXdihpld 78. 4 Hz, IH) 7.740 (t, J=7.8 Hz, |IH), 7.457-

7.491 44(b
U P M A B L A

hyl)-1,2,4- - henyl)meth
R Pomety 2 ogdiszal-d by pstbinessifonamido yas
propracd mza)ﬂnaﬁaeylsbrmﬁirhg'th)aeddfsanbedm@ampmﬁfne vvas pr epar ed
in a nmanner simlar that described in
H NMR (DMSO, 400 MHZ) 10.178 (s, 1H), 9.002 (s lH) 8 Se7 (m, 1H),
8.451 (s, 1H), 8.246 (d, J=9.2 Hz, 1H), 8.163 (s, 1H), 7.930 (s, 1H), 7.341 (dd, /,=9.2
Hz, J,=4.4 Hz, 1H), 4.192 (s, 2H), 3.491 (t, J=5.6 Hz, 2H), 3.295 (s, 3H), 3.142 (s,

3H), 2.866 (t, J=5.6 Hz, 2H); MS (m/e): 444.3 (M+1).

Example 78

Compound 78: N-(3-(5-((2-(dimethylamino)ethylamino)methyl)-1,2,4-
oxadiazol-3-yl)-5-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)methanesulfonamide was
prepared in a manner similar to that described in Example 75.

'H NMR (DMSO, 400 MHz): & 8.971 (s, 1H), 8.557 (m, 1H), 8.416 (s, 1H),
8.211 (d, J/=9.2 Hz, 1H), 8.117 (s, 1H), 7.898 (s, 1H), 7.308 (dd, /,=9.2 Hz, J,=5.2
Hz, 1H), 4.175 (s, 2H), 3.107 (s, 3H), 2.855 (m, 2H), 2.789 (m, 2H), 2.488 (s, 6H);
MS (m/e): 457.3 (M+1).

Example 79
Compound 79: N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(5-(piperazin-1-
ylmethyl)-1,2,4-oxadiazol-3-yl)phenyl)methanesulfonamide was prepared in a

manner similar to that described in Example 75.
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1H NMVR (CD3OD, 400 MHz): d 8.749 (t, J=I .8 Hz, IH),
8.705 (s, IH, 8.5 14- 8.529 (m |H), 8.180-8.206 (m
WO B)oo/os182 10- 8. 137 (m | H), 8.071-8.100 (m | HICT/USB#S082027
(t, J=7.8 Hz, |H),7.324-7.358 (m IH), 4.369 (s,2H),
3.191 (bro s, 2 1.306 (bro s, 2H:; Ms (me): 336.2
O SRR st bea ddang Raf tniflkisdTiat (HS sashp. fin.
idazim- | , Q8 Hy e
o R L SRR T ATIRDY S G BT AL (i S e
He WS 3Er8aard), 3,086 (syAHN. 760 (m,14t), 2.611 hat4Heaes (hey 455.3
in Example 4. 1H NVR (CD30OD, 400 MHz): d 8.782 (t, J=I
MBDHz, 1H), 8.696 (s, IH), 8.509- 8.524 (m |H),
8.207-8.234 (m I|H), 8.1 14-8.140 (m IH), 8.075-8.104
(m IH, 7.699 (t, J=7.8 Hz, 1H),7.3 12-7.346 (m I|H),
Exangi68Qs, 2H), 3.307-3.339 (m 2H), 3.164-3.192 (m

2GS O IR B 30 2 b3 a1 -

b]ByfidizAm2 h&gw}n& SRRSO Ml deZw 4k (YRR PHA mBner similar to th
]33’?). phengxy;ﬂ)?m azo[ |, 2- b] pyrgli dazi npgg%s pr e%arngasﬁ“ﬁ agtOt at

doseritedrin Sxpiplker75t o t hat described in Exanple 4. 1H NWR

DVEQ, .4 : . (e A ) 38
1y, TSHD ARG RER S b 13 58 (g pays 38T ¢ I,
7.850Ri( 780 224, (m%, 7[9#@&@17,-29%,77.@0@@&,(1%9.2 H), /746002, (11H), 4.124
J=7.8 Hz, é?? .B6-7.89 (m IH, 3.953 (s,2H), 3.801
(s(3H), 3007 &s.3H); M) (m/2);: 3963 (M*+1)=4.6 Hz, IH); M5 (me):
363.2 (M+Hl). Exanple 85 Conmpound 85 :
2,2,2-trifluoro-N((3-(3-(imdazo[ 1, 2-Db]pyridazin-2-
Exniéenyl ) - 1, 2, 4- oxadi azol - 5-yl ) net hyl ) acet ani de was
prepared in a manner simlar tgo that described in

Exanfpapernd 8 I3 Onomyrrhd momaphyl)- b2 feoxdizzelhi-o s, | H)
yl%hggﬁ)iglﬁdazb h),Z-bﬁJyZi%Zrzigé was prepared in a manner similar to that
described in Example 4.

'H NMR (DMSO, 400 MHz): 8 9.211 (s, 1H), 8.777 (s, 1H), 8.695-8.710 (m,
1H), 8.313 (t, /=9.6 Hz, 1H), 8.082 (d, /=8.4 Hz, 1H), 7.740 (t, /=7.8 Hz, 1H), 7.457-
7.491 (m, 1H), 4.433 (s, 1H), 3.244(bro s, 4H), 3.164(bro s, 4H); MS (m/e):
362.3(M+1).

Example 82

Compound 82: N1-((3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-yl)methyl)ethane-1,2-diamine was prepared in a manner similar to that
described in Example 4.

'H NMR (CD;0D, 400 MHz): § 8.749 (t, J=1.8 Hz, 1H), 8.705 (s, 1H), 8.514-
8.529 (m, 1H), 8.180-8.206 (m, 1H), 8.110-8.137 (m, 1H), 8.071-8.100 (m, 1H),
7.678 (t, J=7.8 Hz, 1H),7.324-7.358 (m, 1H), 4.369 (s,2H), 3.191 (bro s, 2H), 1.306
(bro s, 2H); MS (m/e): 336.2 (M+1).

Example 83
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J=1.6 Hz, IH), 8.545-8.530(m IH), 8.282-8.256 (m
IH), 8.202-8.174 (m |H), 8.000-7.974 (m I|H), 7.682

WQ 00959165 Hz, 1H),7.295-7.260 (m |H), 4.878 pcI/udzas/as2027

Hz, 2H) ; VB (n1e) 389.2 (Mt ). Exanpl e 86 Conpound 86:

S:}2¥ 0(“% 28(33 T\Ho%c(s E%{da%o[g]z%{zrﬁ ZzinnZ yl)pKer?yl) 1,2,4-
oﬁma%)l)-S gﬁféﬁ@ﬁeﬁ@m mtlﬂﬂ&ﬁﬁfeeﬁﬂdﬁnﬁn%egﬁemlﬂ &manner

to that “described i n Exanple
sifgHian) to thiat@legBibed in Egarnple 4. Hz, |1 H), 8.386 (s, |H)

(m FpNgtdh D, %8@%?4#%5&?8%2@2% et @%2&%85?509
8. érizlb %nZ 1%18 Eo@@m@'@‘)n hH), 3 f1149§>@4(§@n ﬁ%‘ﬁg%ﬁ'zg 1021;3}51\ 1H),
7. 6919 @)J= 73295z,21f®37¥+15)2 -7 Eﬁé(ﬂpl bHB% 2@6r€péﬂmd§ @7/ 3.339 (m, 2H),

3 3439 BTl 2o D1 T3 RR M acet am b vas

prepared in a manner simlar to that described in
Exarrple4 1H NI\/R(DI\/ISO 400 MHz): d 8.995 (s, IH,
E@Mﬁ 8.543- 8.528(m I1H),

27 I 994-7.968
éﬁp&f}% 3FP53@‘“§°%§?%“%"€€Z§}1Y1)7F%‘4@?‘1%%1 m IH,
yl}’ph@@ﬂl)lﬁﬂdazdFl&-B]ﬁjZl,daﬁhB waSpRPpredsn a Atdhnerdid 88 to$hat3H) ;
365.2 (Ml ). Exanple 88 Conpound 88:

dq&Preb(eél{l%@xemﬁ%ed’azo[| 2-b] pyri dazi n- 2-yl ) - phenyl ) -

1, 2, 1

was pr epar ggﬁrsgj éﬁmﬁgggﬁrﬁ%ﬁY%?Q%q?ﬁﬁscr Wajj’i%h”()'
8. 161)48.192 BVRI(RDTHS, 8. 4008 Mz jirh, TH)B 7847-8(002 (@511H)4

Hz. |H), 8. 370 | 8.329- 8.314(m_IH),
7 6 et 5 o (1079397080 685181 3463 (w3 30 ol SAo gD
2568 (¢! B 6 Gz289); MS (m/e): 363.2 (M+1).

Example 85

Compound 85: 2,2,2-trifluoro-N-((3-(3-(imidazo[ 1,2-b]pyridazin-2-
yl)phenyl)-1,2,4-oxadiazol-5-yl)methyl)acetamide was prepared in a manner similar
to that described in Example 4.

'H NMR (DMSO, 400 MHz): 8 10.447 (bro s,1H), 9.001 (s, 1H), 8.732 (4,
J=1.6 Hz, 1H), 8.545-8.530(m, 1H), 8.282-8.256 (m, 1H), 8.202-8.174 (m, 1H),
8.000-7.974 (m, 1H), 7.682 (t, J=7.6 Hz, 1H),7.295-7.260 (m, 1H), 4.878 (d, J=4.0
Hz, 2H); MS (m/e): 389.2 (M+1).
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(t, J=7.8 Hz, 1H),7.089-7.65 (m IH), 6.548 (bro s,
IH), 4.809 (d, J=5.2 Hz, 2H), 2.771-2.690 (m |H),
wQa 20908596592 (m 8H); M5 (mle): 389.2 (Mtl). ERENpEm08882027
Conopound 89: et hyl
3 ((3 83 (i mdazo[l, 2-b] pyridazin-2- yl) phenyl)-
Exandplo 86 oy adi azol - 5- yl ) met hyl - am no) - 3- oxopr opanoat e

was _(iSdidd A 0] ; rq i .
D N o S Tl
0>®d@9®1 -3 sl)mleﬂwl a@ﬂlﬁ@)ﬂﬁxmtam waHrep@ed Opa fdpneg sifniar it that

dl%? # 8.077 (d, J=8.0 Hz, IH),
Qg ”(‘Xi‘rmﬁ '8.192 (t, J=7.8 Hz, IH),
7. O%ﬁhﬁégcbmg, hMMPﬁ)%%@(tﬁ4q{iﬁH§ zHZ% (s, 1H%8332-

4.248-4. 30 , 3.487
8. B 7(MG ), 8\/@5( &rﬂéz) (MAGT), 8.07M8.055 (Ex dRP! ?eogzawavmmuhu) 7.596

(o773 N ST OST R, Lok AgPFG o B Tt B atbli. 210

lm(tpjﬂi‘iﬂﬁHQ%Hﬁm EW«@P%%QI(MM to that described in
Exanple 4. 1H NWR ): d 8.691 (s, IH,

8.397 (s, IH), 8.337 (d, J=4.4 Hz, IH), 8.193 (d,

=7 8¢z, IH, 8.092 (d, J=8.0 Hz, IH), 8.008 (d,
M, IH), 7.610 (t, J=8.0 Hz, IH), 7.101-7.067
(M Copouthd®9 Nxd(s (gkq'qinﬁlauz[l ZZHJ'],‘pyrldazﬁQS-ng) BRZny (71, 214H) |

1.1 13-1.075 , 897-0.849 (m
OX(apfyaéQI—%ngnrgthol pet@gmaémge ya@@f%é@ﬁdn ) 1nanner similar to that

de%'éré‘t(e?_lﬁ%xﬁ jcdgzo[ 1, 2-b] pyridazin-2-yl)phenyl)-

oxa zoI 5- yI ) met hyl )i sobut yram de was
pr ep'ar NWIR (DRISaANe MEL)TH 18095t(s, 1tHhas. 7descy+hedlizi hH), 8.543-

Exanple 4. 1 NI\/RECDCIB 400 MHz): d 8.653 (t, J=l. 6
8. 528 (my, (). 52578245 (my 1Y), B 938. K11 (1. 35h. 1.994-@5),8 (m, 1H), 7.672
(t,?ﬁ%%?gg; }9% 4987 b 58 (mm Bri¥P 4781 0 86 1L, PH), 79958 29389

(s, 3H); MS (m/e): 365.2 (M+1).

Example 88

Compound 88: N-((3-(3-(imidazo[1,2-b]pyridazin-2-yl)-phenyl)-1,2,4-
oxadiazol-5-yl)methyl)cyclopentanecarboxamide was prepared in a manner similar to
that described in Example 4.

'H NMR (CDCls, 400 MHz): & 8.647 (t, J=1.4 Hz, 1H), 8.370 (s, 1H), 8.329-
8.314(m, 1H), 8.177-8.150 (m, 1H), 8.065-8.040 (m, 1H), 8.006-7.980 (m, 1H), 7.585
(t, /=7.8 Hz, 1H),7.089-7.055 (m, 1H), 6.548 (bro s, 1H), 4.809 (d, J=5.2 Hz, 2H),
2.771-2.690 (m, 1H), 1.973-1.592 (m, 8H); MS (m/e): 389.2 (M+1).

Example 89

Comopound 89: ethyl 3-((3-(3-(imidazo[1,2-b]pyridazin-2- yl) phenyl)-1,2,4-
oxadiazol-5-yl)methyl- amino)-3-oxopropanoate was prepared in a manner similar to
that described in Example 4.

'HNMR (CDCls, 400 MHz): 8 8.654 (s, 1H), 8.390 (s, 1H), 8.337-8.322(m,
1H), 8.192 (d, /=7.6 Hz, 1H), 8.118 (bro s, 1H), 8.077 (d, /=8.0 Hz, 1H), 8.002 (d,
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7.594 (t, J=8.0 : , 7.060-7.83 (m IH), 6.198

(bro s,IH, 4.798 (d, J=5.2 Hz, 2H), 2.51 1-2.564 (m
WO B)09/0391859 (d, J=7.2 Hz, IH); M5 (nfe): 363. 2PCIVBE008/082027

Exanpl e 92 Conmpound 92:

(3 (im | o  dazi - 2-
T B2t 510505 TR Kb SRADE7TTOY (i dFprAchis @t/ 56 B
2@?@@@8 4330”11 ('nﬁrzﬂ;)% M‘ﬂés @H?Cf BP?@DJJV f—}‘légﬁl(l)g M5 (nl)é') NWz
(MH)), 7 946 8.425 (m 3H) 7 225-7.839 (m 5H),
6.105~6.132( t, IH), 5.600( m IH, 4.090(s, 2H) ,
4.079(s, 2H) ; M5 (me): 340 (MHl ). Exanple 93Conpound
Efdapl®Nog 3- (i mi dazo[ |, 2- b] pyri dazi n-2-yl ) benzyl ) - 4-
chl'or obenzani de was prepared in a manner simlar to

t hat Cerapeyndifidy Nwﬁ(3a>’<3a(m1md@zcz[l 2Pz repSOEphean - M-

o538 B 90k A 5 3

thawescr?bedgﬂﬁiarﬁﬁazt( m 4H), 7. 393 ( d J=7.2Hz, IH)
7.248 @ )7 363 (Mt 2
Exanﬁ@lvﬂﬁ( %oﬁ%k@ﬁ 5 8.691'(s, lH) 839 (s, 1H), 8.337 (d, J=4.4

i '15?5 gcf‘ZJQB gf? Wg%ﬁyé O&AE 0= 8’-0¥1z) ?ﬁﬂ@’édg (8292 Hy, 1H),

e prepared i'n a’ manner

81’%%0‘&%1’—1%&)%, |8m14(1i‘1>?<’a067 Q?ZIng/Rgggﬂﬁ@ .6 HOQHYHE H08-d.557
. S .8, S, ]
(o 1TAOL 341075 e 205 O850-0. B9 fm, S5 DGR (g0 -3 (Mgl

s, 3H ; MsS (me): 297 (Mtl). Exanple 95 Conpound 95:

N-(3-(i mdazo[l, 2-b] pyridazi n-2-yl)benzyl) - 3-
ExygrioBenzenesul f onami de was prepared in a manner

stm &grglpéu%dt&?tl\l-%(eﬁ(%[ 1rn1£120[1 2-b]pyridazin-2-yl)phenyl)-1,2,4-

Hz
8

oxadiazol-5-yl)methyl)isobutyramide was prepared in a manner similar to that

described in Example 4.

'HNMR (CDCL, 400 MHz): § 8.653 (t, J=1.6 Hz, 1H), 8.373 (s, 1H), 8.311-
8.327 (m, 1H), 8.169-8.196 (m, 1H), 8.052-8.078 (m, 1H), 7.969-7.996 (m, 1H),
7.594 (t, J=8.0 Hz, 1H),7.050-7.083 (m, 1H), 6.198 (bro s,1H), 4.798 (d, J=5.2 Hz,
2H), 2.511-2.564 (m, 1H), 1.259 (d, J=7.2 Hz, 1H); MS (m/e): 363.2 (M+1).

Example 92

Compound 92: 3-((3-(imidazo[1,2-b]pyridazin-2-
yl)benzylamino)methyl)benzonitrile was prepared in a manner similar to that
described in Example 2.

'H NMR (CD30D, 400 MHz): & 8.566 (s, 1H), 8.445 (d, /=2.4Hz, 1H),
7.946~8.425 (m, 3H), 7.225~7.839 (m, 5H), 6.105~6.132( t, 1H ), 5.600( m, 1H),

4.090(s, 2H) , 4.079(s, 2H) ; MS (m/e): 340 (M+1).

Example 93
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Exanple 2. 1H NVR (CD30OD, 400 MHz): d 8.4580 (s, IH),
8.456 (s, | H) , 7.982-8.012 (m 3H), 7.700-7.715(m
W@ B)09/0791684- 7. 563 (t, IH ), 7.215-7.309(m 3H ) PCHULHH8/(82027
;. MBS (n1e) 390 (M) . Exanpl e 96 Conpound 96:

s 2

! w%qw@%gis B EpEe okl iRl S [ ar o
clﬂ&@Be&@ﬁﬁ‘d’e‘ \pe?s rbﬁhr@ﬁ&%@m%r m%HaNWh%Q}&Q%ed‘hQ %xMﬁ@e 2.

J 9 PszJMR meDaa@o MHZ)I 3 537(&9151),(81430}287416 (qzu —A6Hz,
oy AT CRRS T R L R I R
mgz%fg n?pd;%%ng §,’g]7—_a!dhz’,lﬂ‘/§ 10h€) m, 36, 449 &; 2l®§mkzﬁ/e). 363

(M*=Dbr omo- N- ((3-(2-net hyl i mi dazo[ 2,1 -b]thi azol - 6-
yl ) phenyl ) nmet hyl ) benzam de was prepared in a manner
si mlar to that described in Exanple 2. 1H NWVR (CD3QOD,
1&/911) d 7.949 (s, IH), 7.819 (s, IH), 7.640 (m
4 359 (t, J=10.0Hz, IH), 7.265 (m 2H 7128
(s, |¢pr)1p01mde%5 N-63-(micazeit2-bimgyridazingiwl) panz VS

métﬂio%%ag? A (\2’\/4;:,4 (%rﬁpal%)((ﬂ?j 1%211%? a%r%g lltlc? gnla'? ﬁescrlbefd 8. Example 2.

yl') pPhERKIR (EDEGD) b@mm@d@gms (RNEPY.Lm (sN1A), TEIRFET 866 (m,
simlar to that described in Exanple 2. 1 NVR (CD3QOD,

Hl 0. 4583 13:)71( €, 2426, (4D 7.M9%

3 p 4%@ 3}@ ms 3%(23{7)23;9071((“2 ?3( 9g¢l)lsH) @mk_e 1297

(MJH) 4670(d J=6. 4Hz, 2H), 2430(s 3H) VB
383 (MH).

Example 95

Compound 95: N-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-
cyanobenzenesulfonamide was prepared in a manner similar to that described in
Example 2.

'H NMR (CD30D, 400 MHz): & 8.4580 (s, 1H), 8.456 (s, 1H), 7.982~8.012
(m, 3H), 7.700~7.715(m, 3H), 7.534~7.563 (t, 1H ), 7.215~7.309(m,3H ), 4.257 (s,

2H) ; MS (m/e): 390 (M+1).

Example 96

Compound 96: 1-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-(thiophen-2-
ylmethyl)urea was prepared in a manner similar to that described in Example 2.

'H NMR (CD30D, 400 MHz): & 8.497 (s, 1H), 8.432 (d, /=3.2Hz, 1H), 7.998
(d, /~9.2Hz, 1H), 7.886 (s, 1H), 7.975 (d, /=7.6 Hz, 2H ), 7.417 (t,1H ), 7.319 (d,

J=7.6Hz, 1H), 7.249(m, 2H) , 6.960 (s, 1H ), 6.925 (t, /=5.2 Hz, 1H), 4.523 (s, 2H ),

4.423 (s, 2H) ; MS (m/e): 364 (M+1).

Example 97
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Exanpl e 99 Conpound 99:
N-((3-(2-nethylimdazo[2,]-b]thiazol -6-

w@ kQoplosgiyt ) met hyl ) but yram de was prepared i n aPOEORE08/082027
simlar to that described in Exanple 2. 1H NVR (CD30OD,

?031%}%%0un%|_%7 73§§f§§‘?’(7%1 (« J@%ﬁ&’ﬂn}ggﬂz el Egg%@%@
R A st 38 oy g o Aguigiocdin
Emple@ 95 | ( t, J=7.8Hz, 2H); M5 (me): 314 (MHl).

N ??ﬁﬁ‘ﬁ@?ﬁ"ﬁ%iﬁ 547849 s W74 (. 11, 7.640 (m, 410,

7.¥59 &hﬁ"ﬁb'dﬁﬁeﬁ W@H’P@ﬂ?@% @H’Saﬂbﬁjﬁ(d’\@ﬁ BH%P?HFQ 414

in manner sim | hat descri bed in

(sﬁmmma@ 4200MHez) : d 7.773 (s, |H), 7. 684 (d
J=8.0Hz, IH), 7.634 (s, IH, 7.353(t, J=8.0Hz, IH),
7.207 ( d, J=8.0Hz, IH), 7.142( s, IH), 4..492( d,
E—lélbg 2H) , 2427(3 3H),1355(mIH) 1.013( m

2 0.755(m 2H); M (ml Z@pslz MH%@ npl e 101
Conp‘é@lﬁ?b@dﬁg qul(lem@é ((2CrveethylimidagaZof-b] thlazol 6-

1B SRobE TR oy Bl Sl eyt

Exaample2was prepared in a manner simlar to that
described in Exanple 4. 1H NVR (CDC 3, 400 VHZ):
8. 44H VYR (¢P;0D, Tlzyd57.834 (szu)i) 712646, BH), Jé@ GHEH),

i B oy TR A Py D a9t

(s,(iﬁi)MS(m/%)%Z(ml)Sl—i) 2.418 (s, 3H); I\/IS (me): 480
Mtl ). Exanple 102

Example 99

Compound 99: N-((3-(2-methylimidazo[2,1-b]thiazol-6-
yl)phenyl)methyl)butyramide was prepared in a manner similar to that described in
Example 2.

'H NMR (CD;0D, 400 MHz): 5 7.738 (s, 1H), 7.670 (d, J/=7.8Hz, 1H), 7.616
(s, 1H), 7.337(t, J=7.8Hz, 1H), 7.180 ( d, J/=8.0Hz, 1H ), 7.133 (s, 1H ), 4..464( d,
J=6.4Hz, 2H), 2.419 (s,3H) , 2.192( t, /=8.0Hz, 2H), 1.689( m, 2H), 0.951( t,

J=7.8Hz, 2H); MS (m/e): 314 (M+1).

Example 100

Compound 100: N-((3-(2-methylimidazo[2,1-b]thiazol-6-
yl)phenyl)methyl)cyclopropanecarboxamide was prepared in a manner similar to that
described in Example 2.

'H NMR (CD;0D, 400 MHz): 3 7.773 (s, 1H), 7.684 (d, J/=8.0Hz, 1H), 7.634
(s, 1H), 7.353(t, /=8.0Hz, 1H), 7.207 ( d, J/=8.0Hz, 1H ), 7.142( s, 1H), 4..492( d,

J=6.4Hz, 2H), 2.427 (s, 3H) , 1.355( m, 1H), 1.013( m, 2H), 0.755(m, 2H); MS
(m/e): 312 (M+1).
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Compound 102:
2-met hoxy-N-((3-(3-(2-nethylimdazo[2,]-b]thiazol -6-
w@ kQoplosaiyt ) - | , 2, 4- oxadi azol - 5-yl ) net hyl ) et hanaP@TES2008/082027
prepared in a manner simlar to that described in
Exanple 4. 1H NWVR (CDC 3, 400 WHZ): d 8.444 (s, |H),
7.730 (s, IH), 7.954-8.019 (m 2H), 7.715 (s, IH,
Ex- gléf J 7.6-8.0Hz, IH), 7.137(s, IH, 4.158(s,
0 (t, J=5.2, 2H), 3.364 (s,3H), 2.972 (t,
J=4. @ommnd 191428((B<3-(3psthiBnidetaly. ] @it GazoMbtyliphenyl)-1,2,4-

ORRLE: FHDMHI AL BT OB By PRSI Y HENA YiehrAgheyd e

m&iﬁkh@m&@&t@maﬂe@cmlﬁm@ g&dmn a manner simlar to
t hat described in Exanp 1 NVR (CDA 3, 300 MHz):

d 8. iHNMBd(,CDJGJ@ @HMHIZBI)SSM'B%JH) 97@13671995 @R 2H)7 7894 (d,

A Pl . 7530 s 4 2107 gl %%g%”oaz?lﬁ“

7351@ 118)54 1&3*@ 2H)Fu0134(35éﬂ1)(3d0173 23HY 12,418k ?
.390 (s, 3H); ne): .3 (M+I) Exarrple 10
4 nd 104: ethyl 2- ((3 (FL|n1dazo[I 2-a] pyridin-2-

yl ) phenyl ) net hyl am no) ni coti nate was prepared in a

manner simlar to that described in Exanple 2. 1U NMR
ExXdoipd 302 400 MHz): d 8 303 (n1 IFD 8 292 (n1 IFD 8 1

54-8. 092(m_2H), 7. Dé F% k%

(d, Gempyyng, 1021 mqths@o (33 ﬂethﬁm}ldam[%é@ T(hFﬁZOII @1)

yl%@ﬁﬁl 4 ?541 b%_%dlaz 1:? gﬁ)ﬁ&%ylg ﬂ?«mgglﬁfe w r-?l?ﬂreec} fl)?izagr?%ﬂﬁfr Wlar
tolhat’d%mpdmﬁfb&n@e@ound. 105: ’ ' '
3-(Hinid di n- 2- henyl ) met h
o 7 Nt BB E ot REROPS v it BBB Lt Sk R f,
219), F1718s, 1R N@Y7 dencr s R E‘H?ﬁﬁ%s? 1?1), 4.158(s, 2H), 3.540 (t,
J=5.2, 2H), 3.364 (s,3H), 2.972 (t, J=4.8, 2H), 2.413 (s, 3H); MS (m/e): 370 (M+1).

Example 103
Compound 103: N-((3-(H-imidazo[1,2-a]pyridin-2-yl)phenyl)methyl)-2-
methoxyacetamide was prepared in a manner similar to that described in Example 2.
'H NMR (CDCls, 300 MHz): & 8.118 (d, J=6.6Hz, 1H), 7.806~7.902 (m , 3H),
7.681 (d, /=9.3Hz, 1H), 7.387 (t, J=15.3-7.5 Hz, 1H), 7.253 (s, 1H), 7.183 (t, J=15.6-
7.8 Hz, 1H), 6.785 (t, J/=13.8-5.7 Hz, 1H), 4.544 (d, J=5.7Hz, 2H), 3.953 (s, 2H),
3.390 (s, 3H); MS (m/e): 296.3 (M+1).
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1H NVR (CDO 3, 400 MHz): d 8.273 (d, J=9.2Hz, |H),

8.078 (d, J=6.8Hz, IH), 7.923-7.795 (m 3H), 7.655 (d,
waz@9Aa5me2 | H), 7.448-7.169 (m 5H), 6.796 (t, PCT/US2008/082027

J=13.6-6.4 Hz, IH), 4.706 (s, 2H); M5 (me): 395.8

EMH 2 Ean‘pl e 106 Conpound 106:
g1 i m dazo[ |, 2-a] pyridin-2-yl)phenyl)nethyl)-3-(
4- chbah@md-10ur Ietﬂytv@ (@Tﬁl]at {dapbye VAL FiGR-2as prepared

in a manner simlar descri bed In Exanple 2. 1
yIpeny g ShvE@miz)oichirdte wds prep@ed (sa mapfer sgndar4o thkt described

. J=10.4Hz, 1H),8.40L (s, IH), 8.1 14 (s, IH), 7.968
1nJE§(am|pﬁ%_g 7. gbﬁo 7. 194((m 6||:|)|) 6. 892 (§ IH)H) 4.373 (d,

2H) ' HMRMrEeb 4 4@)131%%30?(@1”11‘1)9 8507 (1l rmol vo
assays Bal b/c nice (fenale, body weight 1
8.het-8.0926l, 2H)9§t96ﬁd$rri@0n38é®§péli$l7oﬁﬁ7l (, 1%12)5{% TI\]iuBen 80
and 1% car boxynet hyl cel | ul ose (CMC) was admi ni stered
7.89G&i7.3p5dm paHéth o, y H)t heohegaltv é.8¢D0d./ab 2dladpl) , 4.326
being admnitered with the vehicle alone and the

(npas$i)t 1.981 @onitldol- ogithy B HDeMSq nadnB 7d.4 (dr-éd wi t h
Predni sone (10 ng/kg). Half an hour later, all mce
were injected intraperitoneally with

E)Laj%ﬂpcpbﬁysacchari de (LPS) (15 ng/kg, 10 ni/kg). Two

ours after LPS injection, mce were bled for serum
Conc@orpatndo®s: df((FHE-imidazd| 1,2-a]pybidinAR2-yhphewt)oethyl)-3-(2-

t-20 QC i ght det d, by, ELLSA.
erferbeEhBhnpouRiis Rl R UBHIEL APahBHefh et ped n
E;@dnqjﬂé picant inhibition of TNFa and IL-1 b production

at dose ranging froml| to 1000 ng/ kg. OTHER
EVvBCH ERRTECIPCL, $00 M) f R80T 66 JdPQHZQHé)j 8i0781(Hi £-6.8Hz,

1FEE 0005 B3 olDh 055 (s el M-t iton TRag el 6 9B
JH18 Y- @emiz by an7 @ dsezfmﬁMyﬁnJesa@erge(mr)w ng the same,

equi val ent, or simlar purpose. Thus, unless

Example 106

Compound 106: 1-((3-(H-imidazol[1,2-a]pyridin-2-yl)phenyl)methyl)-3-(4-
chloro-3-(trifluoromethyl)phenyl)urea was prepared in a manner similar to that
described in Example 2.

'H NMR (d-DMSO, 400 MHz): 5 9.496 (s, 1H), 8.544 (d, /=10.4Hz,
1H),8.401 (s, 1H), 8.114 (s, 1H), 7.968 (s, 1H), 7.560-7.194 (m, 6H), 6.892 (t, 1H),
4.373 (d, 2H); MS (m/e): 445.8 (M+1).

Example 107: In vivo assays

Balb/c mice (female, body weight 18 g-20 g) were used. Test compound
suspension in 0.25% Tween 80 and 1% carboxymethylcellulose (CMC) was
administered orally or parenterally, the negative control group being adminitered with
the vehicle alone and the positive control group being administered with Prednisone
(10 mg/kg). Half an hour later, all mice were injected intraperitoneally with
lipopolysaccharide (LPS) (15 mg/kg, 10 mL/kg). Two hours after LPS injection,

mice were bled for serum. Concentrations of TNF-o and IL-1f in the serum, stored at
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15

expressly stated otherw se, each feature disclosed is

only an exanple of a generic series of equival ent or
wa@Rowolosai6f eat ures. From t he above descri pti on, PONES2008/082027

skilled in the art can easily ascertain the essentia

racteristics of th nt ntion d Wi t hout .
-2§Q§mﬁnmjl ff‘?’?fﬁd’?‘ﬁgn%lﬁg Pﬁtﬁiﬁa 5[’8 CQIHBWS Oeaﬁ%u%lak@twn
nsﬁ)é’t%d §?ﬂﬂﬁ§§t AR TNGRY 4 9§ Eo'aﬁctid%ﬁ raltdo%lrahgmg
a O varl ous usages an con | ONsS.

ﬂ@nanpnéooﬁqﬁnpunds structural |l y anal ogous to conpounds
of Formula | can be made and screened for their

Cytokine (e g, TP %ﬁﬂl@hﬁﬁﬁ@ﬁ‘@ﬂﬁci reating.

cyt OX 11108t %Vfgatﬁ)reg ‘a%é% osecp in t ast eecqﬁ tl%gr A ao?n%l = 19 any
] B ot her "Erbodione

practice I nven S are

comblS@atibint fEaeh fdaalr@ Hﬁtmed\/imms hl&c‘iﬁe%hb/lialaly& réplae%d by an
conmpound of Forrmula I: | , wherein A is deleted, (CR R

altepnatine fiurn serving the same, gquixalepy onsimilar purpesee (1P wn ess
t f
x%?éasﬁlg %‘{‘ed‘ §tﬁ%&ee% Bul“eod?&' Tebl‘i‘sgo g 8h @xeﬁ@?l@g n%s

enden
seHe@of&mném&mabkyhquﬁmmmﬂxh Cl 10 aIkyI IS optlonally

e i A L R
esOBPERARA sHes d)isthypregént 18ealiky land Ghend 0t J%laﬁﬁ'ﬂg@dm the spirit

aryl, or heteroaryl, and each of Rc and Rd, ' '
andrsdeypethdesnf, lcyn miake Hriq@schangeh kyd modifiodtiérsl ad dhkpivention to

|, het d_Rd togeth th the N
o2 G Crvebh iy S sl R PG oS incg stiiGufiy
anbtoFB RN @ehpdah &Y STIRMARI Ikith b8P anBsdrSerd Folth B THMbIRHy
heteroaryl; X is deleted, (CRa Ro')min which mis 1,

acpvitigs againg rthesprog@tloggﬁ a cgoking®eg., TNFa or interlukine) and treatlng

cytokine-overproduction related disorders and used to practice this invention. Thus,

other embodiments are also within the claims.
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CONRC ,NRC , or NRc'CONR d' , in which each of Ra'

Ro' , Rc' , and Rd' , independently, is Hor Cl1-10
wa@bdoglosoteach of RL and R2, independently, is HCHEEm)8/082027

NRcl C(0)R al , ORbl ,NRcl Rdl , NRcl C(0)OR bl

) ,. C1-10 al kyl, or Cl-10 haloal kyl, in
V%ﬁ%%hggﬁéﬁﬁahDd§= and Rbl , independently, is H, Cl-10
al kyl, Cl1-10 hal oal kyl, aryl, or heteroaryl, and each
of Rel anfl cheipound sxdependently, is H Cl-10 al kyl,

C1-10 hal oal kyl, aryl, heteroaryl, or Rc and Rd
together with the N atomto whiclf t 81are attached
forma A, 5-, 6- or 7- nenber hBt ¢r ocycl oal kyl

group; and R3 is RL_ hah Mo~ C(0)OR b2, ORb2,
SRb2, S2Rb2, C(O) NRC2Rd?2
NRc2Rd2, NRc2C( O) Ra2, NRc2 O ORa2, NRc2S( O) 2Rb2,

Cl-10 al kyl, C1-10 hal oakkyl, aryl, haloaryl,

cycl oal kyl, heteroaryl, heterocycloal kyl, arylal kyl,

het eroaryl al kyl, cycl oal kyl al kyl or

het efRg¥gsl oal kyl al kyl, in which C1-10 al kyl, Ci-10

hal oal kyl, aryl, haloaryl, cycloal kyl, heteroaryl,

het eh acgadttodl (KRR )amwhitiky lis 1,Re8 et @abdydrad kareroaryl selected

cycl oal kyl al kyl or. heterocycl oal kyl al kyl is optionally
ﬁ@ﬁ%@i@?ﬂ%@ﬁl 890, Cl-4 alkyl, Cl-4 hal oal kyl, aryl,

het er oaoyl, CN, NO2, sORp2, C(0) ORNbg, C(O NRcRRg2, or

NRe2Bd2, Wn_whi ch %@h% Raz?n& % i ndgpdhdant ] y,
is H® CN6 é{ﬂyl, I _® haf oal kyl, Nary¥, cyclodF%?TH
heteroaryl, heterocycl oal kyl, aryRal kyl, or

het eroaryl al kyl in which G _6 alkyl, C _6 hal oal kyl,
aryl, cyejoal kyl, he aryl, het wcycloalEx{rN

ar i abkl ). or het%@gfﬁ%}kyl ok anal | S
substit Bedyby OH, CiN6 al koxyl, €N, , or hal o,e;,and

each of Rc2 and Rd2, R'ndependently, is H, Cl1-10 al kyl,
Cl-10 hal oal kyl, aryl, heteroaryl, cycloalkyl,

heterog&cloalkyl, ar | kyl, heteroarylal kyl,

cycl oal NyNal kyl or/ﬂE#%LEcycloaHky I kyl, in ch
C1- 18-k, (:1-1@Zt \h yl, atdl et eroardl
cycloalkyl,fhetero ycl oal‘kyl , Erylalk I, 5,
het eroaryl al kyl, cycl oal kyl al kyl or

het erocygl oal kyl al kyl is optional iy substituted by

X PN X Ny
Ay JOL LA O

AT s o
| %rf‘ ) | <>\rrf’ , and \E/%r, )

in which each of R and R”, independently, is H or C;_j9 alkyl, and R is H or
C1.10alkyl, in which C;_¢alkyl is optionally substituted by halo, C(O)R*, OR®, SR®,
S(0),R", NRRY, C(O)NRNRY, in which each of R* and R®, independently, is H, Cy_10
alkyl,
C1.10 haloalkyl, aryl, or heteroaryl, and each of R® and Rd, independently, is H, C;_1o
alkyl,
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G _6 al koxyl, OH, amno, C _4 al kylamno, C2_8

di al kyl ami no, S(O) 2Rb2, C1-6 al kyl, Cl1-6 hal oal kyl ,
w@1e08/0bboal kyl , aryl, aryl al kyl, het er oaryl, PCT/US2008/082027

heteroarylalkyl cycloalkyl or heterocycloalkyl or

Ciip %3@?1@@{ %éfl:]l? e?}g@r? n(i g@ tog_e}alizg Léla: Iag[:ol}rl t[0 \%chﬁ they
arB 8l 8he& y&hp@hkxl 6JbP wne%nbeTmh&%gﬁLMkﬁfgr&ipal m 1,

wherein A is del’eted, CH , e compound of claim
2 vﬂie&r:eﬁﬁ@emb@ed/huerbaryl,or 4. The conpound of claim

Conre SRR Bt hich M 4B oot Ko

@N@P eNR Yot SREEDONRFin GRich@aeh ofNHR o’ Wﬂndg%enﬁeﬁuy,

conpound of claim2, wherein X is deleted
is&yr ©ooalkRC , CONRC , orNR ¢ CONRd' . 7. The

R T L T O LA LA S A g
NRHej((om%uNH“seogRE 3c1 (o2liof 81yC - o haloalkyl, in which each of R*'

2, 4- oxadi azol - hen%/l i m dazo[ 1, 2-Db]pyridazine;
anf.l%s,_l{l qﬁeggeznélpl 1sH C1 10 alkyl, Cy10 haloalkyl aryl or heteroaryl, and cach

of]RCP- atd Ry 1nﬁ@§énrdegﬂ3y g ﬁe@Z% a)ky:f él 10 HE’IBQIQQL hﬂfi’ﬁ{e@ﬂ)e)rw, BAR®
arld-R ‘3o gdthirdeitiofhk Noatofmip vildeiz iy 2reydtipbleniziptth a3 2; adriiox

et hyl ) ur ea;
m%t”% I)éd%%te{qcﬁ?laﬁlkﬁl[gm‘éﬁ@}lﬂyri dazi n-2-yl ) phenyl ) -1, 2, 4-0

xadi I@SZ@ |H % b@t;i&dz)c%(%owt W@Km%w ’C(O))NRcszz
N—2 Sz (1 m dazo r|da2|n2yl phenyl 2,4-0
NRa# Nﬂ (HQ)R} Ry ﬂ(p)c®)@& pINR P HEB1RArGnD alksyl, Ci1

neoed) b B aP SO RS Topr gy o, anviatiy
he@ér@é‘i‘gla ; |d3§120|(a§cy(2a3k}ﬂ |oﬂ}}1§ﬁ?€|@§rcloalkylalkyl in which C;_jg alkyl, Cy9
hef s i o< o NnRTaRex i ree sy la Lk
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by
halo, Cy.4 alkyl, Ci4 haloalkyl, aryl, heteroaryl, CN, NO,, OR"%, C(O)OR",
C(O)NR“R%, or NR*R%, in which each of R* and R, independently, is H, C 1.
alkyl, Cy haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarylalkyl in which C. alkyl, C, haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, or heteroarylalkyl is optionally substituted by OH, C;.6
alkoxyl, CN, NO,, or halo, and each of R% and Rdz, independently, is H, C;_jo alkyl,
Ci.10 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Cy.1 alkyl, C;.1o
haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by

C, alkoxyl, OH, amino, C,_4 alkylamino, C, g dialkylamino, S(O)szz, Cysalkyl,
Ci¢haloalkyl, C;¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl, or R and R* together with the N atom to which they are attached

form a 4-, 5-, 6- or 7-membered heterocycloalkyl group.
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2-((3-(3-(imdazo[l, 2-b] pyri dazi n-2-yl)phenyl)-1,2,4-0
xadi azol - 5- yl ) nmet hyl am no) et hanol ;
WOR(0B59182 (i m dazo[ |, 2- b] pyri dazi n- 2-yl ) phenyl P€T/D22048/682027
xadi azol - 5- yl)nethyl)ethananine;
2-(3-(5-(({4-fluoro oxy)net hyl) - .
1,2,%- oxa ea%qlpogngpf Elﬂ@%% ‘)VF?}%laa%ﬂ[dele,t%d, CHa, or
b]@ i dazi ne;
% f&§ (et hoxynethyl) -1, 2, 4- oxadi azol - 3-yl ) phenyl )i m
daz0 I @- b]pyridazi ne; 2-(3-(5-(nethoxymethyl)-
1, 2, 4- oxadi azol - 3-yl ) phenyl )i m dazo[ 1, 2-
b] pyri dazi ne; 2- (3 (5-(trifluoronethyl)-
1, 2, 4- oxadi azol - yl)phenyl)lnldazo[ 1 2-

b] pyri dazi ne; (3-(3-(imdazo] f
1, 2-b] pyri dazi n-2-yl ) phenyl ) -
% (2§4( gxa'gkbegzgl%iﬂunx&&glm¥ W ereln e le/ N

[
, 2, 4- oxadi azol - 3-yl ) phenyl )i m dazo| 1,2-b]pyr|da2|ne,
% -(imdazo[ 1, 2-b]pyridazin-2-yl)phenyl)-
1IN 4 oxadi azol - 5-yl ) met hanol ; 2-(3-(5-cycl opropyl -
%, 2, 4- oxadi azol - 3-yl ) phenyl )i mi dazo[ 1, 2-b] pyri dazi ne;
2- (3 (5-(fluoromethyl) -
1 2 4 oxadi azol - 3- yI)phenyI)inidazo[ 1, 2-b] pyri dazi ne;

271 pyr A OE RGP Shr s Y R GRoengig-CO0-
NRC 2C6NtRxaamR0bomﬂ ) phenyl )im daZO[ 1,2-
b]pyrlda2|n 6-am ne; ethyl 3-(3- (|n1dazo[

1, 2-b] pyri dazi n- 2 yl ) phenyl)- 1, 2, 4- oxadi azol e- 5-

car bﬁﬁyru%‘% cofiibgh Pfé‘%@] 31 §,heri1%§%gi NH.CO. COO, CONH,

or NHCONH

6. The compound of claim 2, wherein X is deleted, (CRa’Rb’)m, CO, COO,
NR¢, CONR®, or NR  CONR?".

7. The compound of claim 6, wherein X is CH,, NH, CO, COO, CONH,
or NHCONH.

8. The compound of claim 1, wherein the compound is
2-(3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazine;
1-(3-(imidazo[ 1,2-b]pyridazin-2-yl)benzyl)-3-(2-morpholinoethyl)urea;
1-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-(2-methoxyethyl)urea;
N-((3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-yl)methyl)-
2-methoxyethanamine;
N-((3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-yl)methyl)-
2-morpholinoethanamine;
2-(3-(5-(morpholinomethyl)-1,2,4-oxadiazol-3-yl)phenyl)imidazo|[ 1,2-
b]pyridazine;

61



yl ) acet at e;
3-(3-(imdazo[l, 2-Db] pyri dazi n-2-yl ) phenyl)-1, 2, 4- oxad

w@2ebesdexrar boxyl i c aci d; PCT/US2008/082027
3-(3-(imdazo[l, 2-b] pyridazi n-2-yl)phenyl)-1, 2, 4- oxad
a oI car bo 1de; .. :
: (Cg Qmﬁea%i?[ﬁpzﬂ%ﬂzw RIS 2L g eGP YDA ox

¢ﬁgﬂ§%ﬁ&hgﬂ¥&h@cetlc acid; 2-(3-(5-(rmethylthionethyl)-
4-oxadi azol - 3- yl)phen )i mdazo[ 1, 2-

b] py2 -((@e3i(merdazo[1, 2-b]pyr1dazm 2-yl)phenyl)-1,2 4 oxadiazol-5-

wéﬁéﬁggﬁﬁﬁgg%q¥lgulL?Bergggyké-l,2,4-oxadiazol-3-yl)ph

(3- (thzd@sze{xﬁda%oplznwpyﬁaﬁlﬂ-zzyl)ﬁh)mﬁ) {1 2;4rsk et hoxy) p
heng %nethanan1ne
Y

ylm¢tBylpctharantiesiy et hoxy) - 5- ( 5- (trifluoronethyl)-l 2, 4- ox
adl gf?jzzﬁﬁg %%&P&%%%é}%@g&?@g[ oﬁzaﬁ) ]apé/l@ %%eﬂ?l)lrmdazo[l 2-
'M@yﬁmﬁﬂﬁxadlazol 3- yl)phenyl)|n1dazo[
1,2-b rlda2|ne
2 (B aoBkuRy | drovadinzeliyDakanDoigrsal 2 .
b] %ﬁ ethoxy)phenyl)lnldazo[ 1, 2- b] pyri dazi ne;
> met hoxyet hoxy) - 5- ( 5- (nethoxyneth [)-1,2, 4- oxad

[ a202 {B€S-frhdthdvemydthy1 il a&k-o{:adja,zal-ﬁiyﬂ))phemnm;zo[l 2-

bﬁﬁé 5- (et hoxynet hyl ) -1, 2, 4- oxadi azol - 3-yl ) - 5-( 2-
] %B&?@thoxy)phenyl)lnldazo[ 1, 2- b]pyrlda2|ne

(3- (Bed- (mtﬁﬁa&bbealym PY m&iémaeoﬂs Yhphdyl)énidazo[1,2-
- met hoxyet hoxy) phenyl )

bloxadizanco| - 5- yl)nethanm
) phanyr U B R U S B Gl bk PG QR e
acetate;
2-(3-(5-isopropyl-1,2,4-oxadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazine;
(3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-yl)methanol;
2-(3-(5-cyclopropyl-1,2,4-oxadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazine;
2-(3-(5-(fluoromethyl)-1,2,4-oxadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazine;
2-(3-(5-ethyl-1,2,4-oxadiazol-3-yl)phenyl)imidazo[1,2-b]pyridazine;
N-methyl-2-(3-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-yl)phenyl)imidazo[ 1,2-
b]pyridazin-6-amine;
ethyl 3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazole-5-
carboxylate;
ethyl 2-(3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-
yl)acetate;
3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazole-5-carboxylic
acid;
3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazole-5-carboxamide;
2-(3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-yl)acetic
acid;
2-(3-(5-(methylthiomethyl)-1,2,4-oxadiazol-3-yl)phenyl)imidazo[1,2-

b]pyridazine;
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3-(3-(imdazo[ 1, 2- b] pyri dazi n-2-yl)-5-(2-nmet hoxyet hoxy
) phenyl)- 1,2, 4- oxadi azol e-5-car boxam de;
w@2q03/0%%162 dazo[ 1, 2- b] pyri dazi n-2-yl)-5 PCT/US2008/082027
(2 met hoxyet hoxy) phenyl ) - N- (pyri di n-

a | e-5-c oxa
e B RS PGy o oo -y sy Wanigze Hoky
bﬁi e) N-(2,2,2- trifluoroethyl)-
2, 4- oxadi azol e- 5- car boxani de:
N ( 33((urmddacz[d;[2l-b]pylbqlqzyr -2 hrs2- Z}eyho)xySthoxy)phenyl)rnethanarnine'

M (R T S ER poes G B BeR - b2 f-oxadierid et noxy
Y%%“@‘Eﬁfﬂrﬁﬁs?f“ﬁ oyt 5
- %Wmowm%r%@ oyl éﬂl%?@&ltﬁé@]a?’n de:
2 5
yl%&gﬁébﬂ&%@t%%@f e%}z{é’: )ail nchI grznbenzam de;
N- ( 32-(3-(8- dam&ﬁrhetﬁylb}lmﬂmdaﬂamz = )-5=(3-
N&Z nmet hoxyet hoxy) benz¥1 ; ni trobenzenesul f onam de;

pvethawy ey )inddarpplf bipgidazipey| ) - 5

I\L(Sﬂ?j_gﬁ%??&ggﬁs_ y _%Iélegfkl—lon-}zé-y|3)t Pé%g&, %‘g%aﬁoxyet hoxy
yl)mmnylwhﬁga&o[lblbmmlamam de;

N (34 gL 20U el o)) (2 methoxyet oy
mg{héy?’y&ﬁdﬁyg_ﬁégﬁl:)mﬁdﬁ]opb’ﬁqu’ﬁ%idﬁz@ey|) 5- (2- met hoxyet hoxy

) benzyl) or obenzenesul f onani de;

\- ( 33((Brtindianill 22b]bypyercirddains-L2-yigjhosythoxmphaiet. Aéxy
008Nzl %ll)rnethant hyl benzenesul f onani de;

3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)phenyl)-1,2,4-
oxadiazole-5-carboxylic acid;
3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)phenyl)-1,2,4-
oxadiazole-5-carboxamide;
3-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)phenyl)-N-(pyridin-
2-yl)-1,2,4-oxadiazole-5-carboxamide;
3-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)phenyl)-N-(2,2,2-
trifluoroethyl)-1,2,4-oxadiazole-5-carboxamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)acetamide;
N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)-2,2,2-
trifluoroacetamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)-2-
chloroacetamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)-4-
chlorobenzamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)-3-
nitrobenzenesulfonamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)-4-

cyanobenzamide;
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N-(3-(i mdazo[l, 2-b] pyridazi n-2-yl)-5-(2-nmet hoxyet hoxy
) benzyl ) -2- fluorobenzenesul f onam de;

woR{2a08dset hyl am no) et hyl ) - 2- (3-(3- (i m dazo[ | , e bpg3ons/as2027
azin-2-yl)phenyl)- 1,2, 4-oxadi azol -5-yl)acet am de;

bﬁ{(wﬁi“ég%ﬁz?h&(f? Z@%@-ypzs-@-@,eqlpwqmwlbqn_z@-g-

br)Shl)oﬁ&ﬁzta mde; . .
3-(3- (1 ni dazo[l 2- b] pyri dazi n-2-yl ) phenyl)-1, 2, 4- ox
ad| aEdB-(Bmylh@o{NQ(t(]pﬁ)'dazin -2-yl)-5-(2-methoxyethoxy)benzyl)-4-
t et.r ah urans [ ) met hyl ) acet am de;
ﬂl’\orr '§f %Ibeg* ’3y(g’> (i myd)aZO[
1, 2- Ibl(prmld@za[ng]wr)dmﬁm b))=5-L-methoR¥@Rb:3Z 8 nzyl)-3-

5-yl )acet am de;
chgorphenzgnqspkipriwzide: | 2- b] pyri dazi n- 2-yl ) phenyl ) -1, 2, 4- ox

2 R i Do SRS B A BB P -

metﬁy%e@zeadslﬂibﬁhmﬁieyl ) 1 rmr phoI i noet hanone;

N-cycl opropyl - 2- &2
1, 2- lﬂj(é;ﬂmléaéq[h@]wr}daﬁ@n%rw ik -picthoxyethoxy)benzyl)-2-
et am de;
128%?%!11?@&'5 azoﬁaéz; b] pyri dazi n- 2-yl ) phenyl ) - N- ( 2- nor pho
| i noe#(By(tiethylanZind)ethyXaZH B3 (iev dezo Al bbkamidegn-2-yl)phenyl)-

et h i mdazo[l,2-b ri dazi n-2-yl)phenyl)-1,2
1 DSl B o det” v phenyt)

N- cyiglppantpala 3(11(1?(1‘a§d)[‘112dﬁ‘]¥3?{1dazm -2- yl)phenyl) L 2,4-oxadiazol-5-
1, 2-b] pyri dazi n-2-yl) di azol e-

ylBcetanbdxam de; ( 3- ( 3- ( i mi dazo[
)1/i ) (%f &Q (ﬁ%?ﬁé% ﬁh)?%/glﬁgzlx 2)-yl)p:}1eny1§1 192),(1ﬂ oxadZ azol g-yl)-N (((S)-

tetrahydrofuran-2-yl)methyl)acetamide;

N-cyclopentyl-2-(3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-
5-yl)acetamide;

2-(3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-yl)-N-(2-
methoxyethyl)acetamide;

2-(3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-yl)-1-
morpholinoethanone;

N-cyclopropyl-2-(3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-yl)acetamide;

3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-N-(2-morpholinoethyl)-1,2,4-
oxadiazole-5-carboxamide;

N-ethyl-3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazole-5-
carboxamide;

N-cyclopentyl-3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazole-
5-carboxamide;

(3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-5-
yl)(morpholino)methanone;

3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-N-(2-methoxyethyl)-1,2,4-

oxadiazole-5-carboxamide;
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3-(3-(imdazo[l, 2-b] pyri dazi n-2-yl ) phenyl)-N-(2-nmet hox
yethyl)-1I, 2, 4- oxadl azol e- 5- car boxam de;

woRq2ao¢dsret hyl am no) et hyl )-3 -(3- (i m dazo PCT/US2008/082027
[1 2-b] pyridazi n- 2-yl') phenyl ) -

| e- 5- b 1 de; (4-ethyl pi I n-|
BB ek R RSt -
1 2420xﬁd1a%<1@$'-@a¥15{lxa§ndé/ |') met hanone; _
3- (i mdazo[ |, 2-b] pyri dazi n-2-yl ) phenyl ) - N- (t hi ophen
- 2 y(|4rcéh§ﬂyllp):lﬁazm Pyhe3-Oxadidizol l62-bpyeidbmx-drilipbenyl)-1,2,4-

et hyl) 3- (i mdazo
O’Tafi(aimb%/ {) ﬁ%??% 2. yI)|(ohe$1yI) 1,2, 4
ox ad3 ?zghﬁda'io[aaz By Ridh £l 8-2- yl)phenyl)-N ~(thiophen-2-ylmethyl)-1,2,4-

m dazo -b] pyri dazi n-2-yl ) phenyl)-N, N-di met hy
oxadlazglezﬁwmaaz ;e-5- car boxam de; (3-(3-(indazo

PO E RS GRIEP ridsin 2e bl 24
oﬁd(aaolamaimiﬂlda b] pyr| dazi n- 2-yl ) phenyl ) - N- met hyl -1,
, 4- oxadi azol e- 5-

2 ( 3-(3-hiadezef 1.2 blpg?léﬁlnﬂazlonhegwl\} Drtimgthail Red)-axadinzole-5-

ca X% 2(3(|mdazo

?BH ﬁﬁ pyri dazi n- 2-yl ) phenyl ami no) pyri di n-3-yl ) (pyrrol
I di n3-(3-(ingldpmdtl Relrippedaziv-2-34phiairydx .2 hgpajiia2elt 3yl)(pyrrolidin-
fl m dazo [1, 2-b] pyridazi n-2-

ly)%ﬂ@ﬂ?ﬂ am no) ni coti nami de; ethyl 2-(3-(im dazo

[1, 2 -@-Hﬂﬁdld%@?l‘ ﬁb@y)ﬁld)iﬁﬁ—@n?’lblﬁf&lﬂ‘?mh&ﬁfyﬂ-ﬁ 3 Loxadiazole-5-
N-cycl opropyl

CaF‘tPOXZHbC}q@yr i dazi n- 2- yI ) phenyl ani no) ni cot i nani de;
1, (2? @'EW%&?@P%‘I’ Y B RERY RSP HE TR PGP naguide:
yl) (@oBRheldafsy) 788 1P ai@uai-2-y1 )phenylamino)pyridin-3-yl)(pyrrolidin-1-
yl)methanone;
N-(2-hydroxyethyl)-2-(3-(imidazo[1,2-b]pyridazin-2-
yl)phenylamino)nicotinamide;
ethyl 2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylamino)nicotinate;
N-cyclopropyl-2-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenylamino)nicotinamide;
(2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylamino)pyridin-3-
yl)(morpholino)methanone;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(5-(morpholinomethyl)-1,2,4-
oxadiazol-3-yl)phenyl)methanesulfonamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(5-(piperidin-1-ylmethyl)-1,2,4-
oxadiazol-3-yl)phenyl)methanesulfonamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(5-((2-methoxyethylamino)methyl)-
1,2,4-oxadiazol-3-yl)phenyl)methanesulfonamide;
N-(3-(5-((2-(dimethylamino)ethylamino)methyl)-1,2,4-oxadiazol-3-yl)-5-
(imidazo[1,2-b]pyridazin-2-yl)phenyl)methanesulfonamide;
N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(5-(piperazin-1-ylmethyl)-1,2,4-

oxadiazol-3-yl)phenyl)methanesulfonamide;
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N-(3-(imdazo [I, 2-b] pyridazin-2-yl)-5
-(5- (nor pholinonmethyl)- 1,2, 4-

wo@diosmet - 3- yl ) phenyl ) met hanesul f onam de; PCT/US2008/082027
N-(3-(im dazo[l 2- b] pyri dazin-2-yl)-5-(5-(pi peridin-|-

2 xadN Ay SP G sHuAY - Aeydivedol-+Brisfiidazol 2-blpyridazin-2-

ylﬁkh(e 16 ﬂl@&lgﬁe%@l[féna%n@& pyridazin-2-yl)-5-(5-((2-methoxyet
[ am no met h

, 2 %(b(éaﬁn@tpm)lnﬁ)n}dtl)}ﬂhéﬁw dreclidzah@sliphondingkzo[1,2-
b] ?ﬁﬁqi SﬂS ((2-(di nmet hyl am no) et hyl am no) net hyl ) -1, 2, 4- ox
B S48 3- yl)-5- (imdazo

[1, ZNDJ(@y@L@@Zdaao[Z Nblpphea )zrmjph@[ﬁapmlzfmm&s; 5-
N-( 3- (i mdazol | bpyrldazm 2-yl)-5-(5-(pi perazin-|-
yiymitbylhgihanet -5 i

TGRS S pytiont 5 1

yljrhetRy IpINRYNR diaméthyRthayt-)l [Phéiamineret hanesul f onani de;
nmor phol 1 no

2-( 3-
L 5 Dot by sy hiayi-prediaaly 3y DphenyDimidazol1.2-

azi ne;
b]ﬁ%@%{zg-(& (i mdazo[l, 2-b] pyri dazi n-2-yl)phenyl)-1, 2, 4-
oxadl,aZetiflberoyN)((Be (i) dizbid b |pyridadn-arglpbenyl)-1,2,4-

da 2-b d 2-yl)ph | -| 2, 4-
O%Qlé%ﬁg]a% %B“%th%)ﬁ ?Z’r%“rﬁiﬁi ) - }\lgyrl\llz i Imrs]t hy?/e% hane. )
1 2 éihﬁ@ g?-(S-%n(laaz(o%I O Iopp Rl intR ey (%Réh}g 1,2,4-oxadiazol-5-

4-'oxadi azol - 3-yl')phényl )i m dazo
ylbjlmlyh-dmmme? oxpapetatet ri f 1 uor o- N-((3-(3- (i mi dazo[

oxadt AOHHER PR YD R ErPgdiy 2 d-oxadiazol-s-

yl?inétﬁﬂj&%néthﬂk@@ét@ﬁlhd& b] pyr i dazi n-2. yl) phenyl)-
oxadi azol yl - am no% 2- oxoacet at e;

N (38Ot i areo b VDA b phem iy 4 oxadiarol-s-
ylﬁmgﬂyﬂ)éycldp%ht%n@@é?b%&%?de, 5-

ethyl 3-((3-(3-(imidazo[1,2-b]pyridazin-2- yl) phenyl)-1,2,4-oxadiazol-5-
yl)methyl- amino)-3-oxopropanoate;

N-((3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)-phenyl)-1,2,4-oxadiazol-5-
yl)methyl)cyclopropanecarboxamide;

N-((3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2,4- oxadiazol-5-
yl)methyl)isobutyramide;

3-((3-(imidazo[1,2-b]pyridazin-2-yl)benzylamino)methyl)benzonitrile;

N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)benzyl)-4-chlorobenzamide;

N-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-2-methoxyacetamide;

N-(3-(imidazo[ 1,2-b]pyridazin-2-yl)benzyl)-3-cyanobenzenesulfonamide;

1-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-(thiophen-2-ylmethyl)urea;

3-bromo-N-((3-(2-methylimidazo[2,1-b]thiazol-6-
yl)phenyl)methyl)benzamide;

4-chloro-N-((3-(2-methylimidazo[2,1-b]thiazol-6-
yl)phenyl)methyl)benzamide;

N-((3-(2-methylimidazo[2,1-b]thiazol-6-yl)phenyl)methyl)butyramide;
66



yl ) met hyl ) - 2- net hoxyacet am de;

N-((3-(3-(imdazo[l, 2-b] pyridazin-2-yl)-phenyl)-1, 2, 4-
wozadioamet - 5- yl ) nmet hyl ) cycl opent anecar boxamn de¢T/@81v9$/082027

3 ((3 (3-(imdazo[l, 2-b] pyridazin-2- yl) phenyl)-

di - D vl - i -3- te:
N (RO et BBl ne 2. y1) -phonyl 51 - 2. -
b d
e oo ul S phonyl ) 1. 2. 4-

0X adeQb(&@rmylhyhemeDZ bbbhﬂﬁmlﬂﬁ’fyld}dlenyl) 1,2,4-oxadiazol-5-

T LA S PRI hag ey ) benay! am no) et by

1,2-h Lohrg gt qhbjeigkemzaphdeyl
N-(3- %I??n{dgg?f(q} % %%yr?ld%zdl)aﬁd{% yl Genzyl?BpZ ?rye% I’1102x4§/ac
O@ﬂ@ﬁpld%yl)methy )ethanarmne

N ( 3N§( giako[i Zb%jB%!’thg?%@ﬁ%nﬁ))ﬂgﬁgﬁﬂ i tioRYAARREHZ

enesul

1, 2- ebﬂlsﬂw {(MEIl-ll’maaz}b[]) be]wyﬂcﬁrr &y()bhmﬂ))'ﬂ&ﬂiﬂaminﬁfﬁﬁwin)mc
ea; 3-bronp-N-( & [im t hi azol - 6-

yl) phéldyEymidesp }%é‘ﬁ&%}ﬁllﬁ R e A
ﬂlfq %1-?9%8‘]1‘])&(&3 (2-methylim dazo[2, 1-b]t hi azol - 6-

t hyl ) benzam de;
N ( (B(@AHvenidydal h ehdyra|dan-D-sih)phbiyd modthd)-3H (G pdhéomy43) met hy

ut de; N— 3-(2-nethylimdazo[ 2, 1-b]thiazol-6-
“@% ﬂ%ﬁ@gb %%yclopropanecarboxanlde
N-((3-(3-(2- nethylln1dazo[2 1-b] t hi azol - 6-yl ) phenyl) -
1, 2, 4- oxadi azol - 5-

yl) n%:] hyl Amhmﬂ#bmaaﬁggjﬁvﬁbh@qukmt hiammr’fnqo;e the method
W%ngﬁ%o%( 1n1§{e&1 e i&%é‘fbﬁ t %n%f%ﬁﬁh%i‘%wﬁ %ﬁ gﬁsﬁgwnd o

Formula I;
R’
42
R3 A ~ N
\X/ \@)\/

R?
L

wherein

A 1s deleted, (CR’R”)Il inwhichnis 1, 2, 3, 4, or 5, or a heteroaryl selected

from the group consisting of
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N-((3-(Himdazo[l, 2-a] pyridin-2-yl)phenyl)nmethyl)-2-m
et hoxyacetam de; ethyl 2-((3-(Himdazo]

wa @9adqpyz i di n- 2-yl ) phenyl ) met hyl am no) ni cot i NBCEUS2008/082027
1-((3-(Himdazo[

12a;/|%{r|d|n2yl)ptéen )rrethyl) (2-chl orog 4-

fluo ellyl ) urea 3-(HI yA
d )-2 yig (ne§h ,\g}%-cm E/QC;)\;
o me

(trifluor onet’hyl ) phenyl ) urea. 9. hod of
decreasing a |evel of a cyt oki ne |n a subject, the

nmet hod orrprl Si ng ad jstering to subject with an
ef f ect B_ge am)unt rrpoundzho / r mul a Li -/ Wyer ei n
Ais d; ;vvhl C ;f , . 5,
or a heteroaryl seI e --ed from the group consi st i ng’

of in which each of R and R, independently, is H or
C1-10 &kyl, and Ris H or Cl-10 al kyl, in which Cl1-10

al kyl iR ptlonally tituted \alo, C(O Rig, ORb,
SRb, +S(LO gRb, NRcRd R cNRg)| whi ch e ch |of Ra
and : enderg | yN i argyl d;

hal oal kyl, aryl, or heter oar yl, and each of Rc and Rd,

independently, is H Cl-10 al kyl, G _io hal oal kyl,

aryl, roaryl, or Rc and Rd t her with 1 e N
atomt Wl ch they re ttached a A, or
7- rre tero s a red
heteroaryl Xis Ieted )m|n whi*ch m i

2, 3, 4, or 5, SO SO, CO COO CONR C , NRC , or

NRc' CONR d i n which ach of Ra' ,sRb' R" Re' , and
Rd' , indep tly, | Ci N each of R1
and R, indepep@entiy, i | haI e o QR . o
, NRcl Rdl R

in which each of R and R’, independently, is H or C\_joalkyl, and R is H or
C110alkyl, in which Cy.10alkyl is optionally substituted by halo, C(O)R*, OR®, SR®,
S(0),R", NRRY, C(O)NRNRY, in which each of R* and R®, independently, is H, Cy_10
alkyl,

C1.10 haloalkyl, aryl, or heteroaryl, and each of R® and Rd, independently, is H, C;_
alkyl,

C\.10 haloalkyl, aryl, heteroaryl, or R® and R? together with the N atom to which they
are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group;

B is a 5-6 membered heteroaryl;

X is deleted, (CR*R” ) in which m is 1, 2, 3, 4, or 5, SO, SO,, CO, COO,
CONR®, NR®, or NR* CONRY, in which each of R*, R”, R®, and RY, independently,
is H or Cy_jp alkyl;

cach of R' and R independently, is H, halo, NR'C(O)R*, OR”', NR*'R",
NR'C(0)OR", NR*'S(0),R", C\.10 alkyl, or Cy.10 haloalkyl, in which each of R*!
and Rbl, independently, is H, C;_jo alkyl, Cy.1¢ haloalkyl, aryl, or heteroaryl, and each
of R°' and R, independently, is H, C1.10 alkyl, C.1o haloalkyl, aryl, heteroaryl, or R
and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-

membered heterocycloalkyl group; and
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NRcl C(0)OR bl , NRcl S(O 2Rbl , C1-10 al kyl, or Ci1-10
hal oal kyl , in which each of Ral and Rbl |,

wo paepsneently, is H Cl1-10 al kyl, Cl-10 hal oaP&yiU$2008/082027
aryl, or heteroaryl and each of Rcl and Rdl

;Pgﬁﬁﬁi—f bygd@)lg%,&b)ﬁﬁ@kﬁ%&é& ha tcf@’bﬁéb o

Nﬁtzﬁm NRCMKU?)Razt Nﬁ}ﬂc% @3 tﬁ@h @\q{cﬁm@b ’%1 10 glk?ql @'1 1

7- ménber ed hef erocyc oalk | "group; andR3

hat[ma(llﬁ)lmalz haloaig), @&chzlkymb@roas%mte@mkquwml

R A g o R ok foyoes o MR R EMBIAR € ey Co
hdlteduearwi h@MQﬂy@%JyBMhlkyF EE@f&NIYEeterB@;‘&é@l%M%@ﬁlM'

rylal kyl, heteroaryla il)
hqﬁ@@ewbélgbé,l 8 daglqygllrogl or hf:tﬁrqml@ﬂkmllq 1sa1p|r<19nally®11b§t@uted by

ar ey et
ah er o%}c’l Colai‘ll}\i qal Q?‘a%%?teﬁog}gﬁe eflgé ’y?gl ké{&@ﬁw
C((I}bNRﬁ%R yoral R&Rdzplm Mﬁtl@éwhmlRé%dtddbeéj 1h§id:penﬂemm isamat |y
substi t ut ed by hal o, Cl1-4 al kyl, Cl1-4 hal oal kyI aryl,
alkdt er-obgl9alkyloyl, N@loalévaeéete@@qlmtwcyca@wrﬁ boierd oror

oSSRy T B9 L BRI

hdmoarodmﬂl«;w arjnletkeft oc etemalKylkyl iaoptiaiaklylspboituted by OH Cis

AT DS bisto: S 9 R dpdenghau gy i € ikl
cah Ylhl%hikyt e?q he!i‘&BﬁryP %&Mbﬁkﬁb{ hetleﬁ)c%NBMg%ghllyYalkyl

substitd and
heé@rombﬂkyﬂ%o@cm&yﬂdi@l or hdem@mdeaikylylkyi gn WhidIC 1.0 a&b'kyﬁl 10

ey aston! Sl SR Py AR feteroany ko,

sl Ioalhkﬁéf EloheyRIGT kdppishk abkitutediby whi ch
Cy@ %%@dal% Clocgooha?og{?’ﬁyl p@ ﬁ:é‘ hetereoz??

Ceeftlk@ﬁfll kQ/ amepeeocglbylemun@y (o« dna{kydankipo, S(O)zl%{’ Cisalkyl,
I
Ch6q{ Toall yc lﬂ%{oafkg?ya 1%@,@(1%?1 ﬁ%ﬁ?@l he er%aq(l ]tkgld c%cloalkyl or

he@ro@oﬂﬂalﬂqx,ydr R°Ckhd RiTitogsthdiwith thb R\Wdttaﬁﬁl tovhi€l2thgy are attached
di al kyl am no rrg 2Rb2, C16alk |, Cl-6 hal oal kyl,

fopmp agh-kngh Bra®iickymemiesed hetgraqygloglky!l ekuber oar yl |
het eroaryl al kyl , cycl oal kyl or heterocycloalkyl, or
Rc2 and Rd2 together with the N atomto which they are
att athed Tiormethodeof cloim 96whatinthereytblened TNFa or interleukin.
het er ocycl oal kyl group.

11. The method of claim 10, wherein the interleukin is IL-1f3, IL-2, or IL-

O~N

%/(\N ﬁ\g

12. The method of claim 11, wherein A is deleted, CH,, or
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10. The nmethod of claim9, wherein the cytokine is TNF
a or interleukin. 11. The nmethod of claim 10, wherein

wo bhaojostier | eukin is IL- 1b, 1L-2, or |IL- 6. 12PCTK82008/082027
met hod of claim 11, wherein Ais deleted, CH2, or .13.

The nmethod of claim 12, wherein Bisg , , org14. The
nmet hod of claim 13, wherein Xis d ¢ ")m
CO COO NRC , CONRC , orNR c CC)\le,'\l . |15. NThe

met hod of .claim 14, wherein X.is, CH2r nWd @0 ,
oo Nicrrid SEe R AL R T 4 ai'tm 45 wherdn
Jds deleted, (CRa Rb')m CO COO NRC , CONRc' , orNR
‘E@wm' . 17. The method of claim 16, wherein X is
NH, CO COO CONH, or NHCONH. 18. A nethod of
*freating a disorder medi ated by an overproduction of a
cyt okine, the nmethod conprising adninistering to a
subj Ect i Pheweettiod h&cleini 1 arwieféie X isveleterh (BR* B ).2CO, COO,
5] d of Fo 1 . 1 , wherein Ais deleted, (CR
N& ;@8&% mﬁf@ﬁ ?ﬁ@l 2, 3, 4, or 5, or a heteroaryl
sel ected fromthe group consisting ofin which each of
R and R, independently, is Hor C1-10 alkyl, and Ris
H or15C1- 1Bhcanthpd of elaighil ¢hwigtein X &l G4, NE @ptG¢@RaCONH, or
N% Ltuted by halo, C(OR a, ORb, SRb, S(O) 2Rb,
CRd,” C(0)NR cNRd, in which each of Ra and Rb,

i ndependently, is H, Cl-10 al kyl, Cl-10 hal oal kyl,

aryl, or heteroaryl, and each of Rc and Rd, . .,
i nde%ﬁandeﬂ%q wmethpd ofclaim 13.0vhgreap X is deleted, (CR*R” ), CO, COO,

NR®, CONR®, or NR“CONRY,

17. The method of claim 16, wherein X is CH,, NH, CO, COO, CONH, or
NHCONH.

18. A method of treating a disorder mediated by an overproduction of a
cytokine, the method comprising administering to a subject in need thereof an
effective amount of a compound of Formula 1.

R1
N=\ B

3 N
R\X/A\Q/I\/

R?
L

wherein

A 1s deleted, (CR’R”)Il inwhichnis 1, 2, 3, 4, or 5, or a heteroaryl selected

from the group consisting of
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C _io haloal kyl, aryl, heteroaryl, or Rc and Rd
together with the N atomto which they are attached
wo oroai0s9162 , 5-, 6- or 7-nenbered heterocycl oal kRgT/US2008/082027
group; Bis a 5-6 nenbered heteroaryl; Xis deleted
(CRa Rboln1|n mhlch |s 1, 2, 3,4, or 5, S

ga?ch of ) ,@m Ro' 5’4, ’ andN§£<N, depe%a/rgﬁ I);’ S

Hor G _io alkyl; each of Rl and ndependent

H, hal o, NRcIC(O)R al , NRc | Rdl , NRcl C(0)OR bl
, NRcl §( LZRbI , Cl- 10 k or CLl-10 hal oal kyl, in

whi ct;i of Ral nzg ently, s /R c1- 10

al kyl halo yI oar yl?, ch

of Rcl and Rdl |nd en ently, Is H Cl-10 al kyl,

Cl- 10 hal oal kyl, aryI heteroaryl, or Rc and Rd
together MAth the N atomto which they are attached

forma R or, nmenber ed erocyclo I
groupi R3|s H |a|,o O)R 2, |C(O OR bi, 2,
SRb2, C( ORR N2R O RC2CHO) RAa:s

NRcZC(O) O)CR a2, NRcZS(O) 2 2, C1-10 al kyl, C1-10
hal oal kyl, aryl, hal oaryl, cycloal kyl, heteroaryl

hetero oaIkyI ar IkyI het ryIaIkyI

cycl oa iggglkyl ocycloal | al kyl, }EffDEP
Cl-1¢ Cl-1 | oar

cycloalkyl hetero ryl, eterocycloal yl, arylalk
heteroarylalkyl cycloalkylalkyl or

heterocyclgalk IaIkyI i optlonally‘fubsz%uted by
hal o, Cl-4 a , Cl 4°h IkyI arty et eroaryl,

ON, N2, CRb2, (O OR b2, ())ng oridl g NRo2RAZ, i n
whi ch each of and Rb2 uﬁdependentl ¥is H, Cl 6

alkyl, G _6 haloalér cloal kyl, heteroary.
het enadyel exhiof R angd B, allld@wn e@ 1YHéHe‘Pfd%1F1yP lkylcgnd Rn is H or
Chlgthg?%a% W?ICﬁhdét alk 1&%8!1@&1‘?1? Shygtl’tlllt@{ ﬁ% PalSyé (Sﬁﬁla k@i{b SR®,
S(h)e);RéDg NRI‘I}(‘I‘ a](@yNRfNR i whrchlelagvh sfulbasdndtRﬁ adlcpyndehily, @ H6C .10
| koxyl, CN, NO2, or halo, and each of Rc2 and Rd2,
alkdependent |y, is H, Cl-10 alkyl, Cl-10 hal oal kyl

cal, lﬁhl’oaﬂ(ﬁ %f}q a(wleter%ll ofd Kath of @etaﬁéi R yiﬁdiéi)%hdféﬁltly, isH, Ci10
iyl
C\.10 haloalkyl, aryl, heteroaryl, or R® and R? together with the N atom to which they
are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group;

B is a 5-6 membered heteroaryl;

X is deleted, (CR*R” ) in which m is 1, 2, 3, 4, or 5, SO, SO,, CO, COO,
CONR®, NR®, or NR* CONRY, in which each of R*, R”, R®, and RY, independently,
is H or Cy_jp alkyl;

cach of R' and R independently, is H, halo, NR'C(O)R*, OR”', NR*'R",
NR'C(0)OR", NR*'S(0),R", C\.10 alkyl, or Cy.10 haloalkyl, in which each of R*!
and Rbl, independently, is H, C;_jo alkyl, Cy.1¢ haloalkyl, aryl, or heteroaryl, and each
of R°' and R, independently, is H, C1.10 alkyl, C.1o haloalkyl, aryl, heteroaryl, or R
and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-

membered heterocycloalkyl group; and

71



het eroaryl al kyl, cycl oal kyl al kyl or

het erocycl oal kyl al kyl , in which C1-10 al kyl, C1-10
whadooabdyt , aryl, heteroaryl, cycloal kyl, PCT/US2008/082027

heterocycloalkyl aryl al kyl, heteroaryl al kyl

CrEL, LSl L R B gt ool

T o T e T

hamugdmy |halohte11 ayoanikyh mmroarﬂ;/mt@apy@q)au@d arylalkyl

O e AR e A R e
h&;%pﬁalﬁ@ﬁy@ rc@@])b@lk?ﬁﬂlléﬁé{oagyloh&eroél\?%loa'ﬂ%ﬂ aretangd of

cl wherein the cytokine is T
hqt@f@@wlaélum qycloptiylafind orbethtagyelpalisylalkyl Boptigpdlyeiupstitiied by

t 21 wret hod
T il bty ol gL
C@Nmﬁ{%forcﬂmﬂmzzm,wmbleeaahmfaa% ald, Rb,z, 1ﬁdelﬂvﬁdenﬂ?els®t®.cgd

of claim?22, wherein X is delete

allocht” 1 rtoalkyl ey C10al&vlmhetéf%%dtﬁtefocﬁlpalkﬁﬂéw{lﬂ% @ of
T e
h%b\'%t@’lk}ﬂ’?@laﬁm )omhﬁiﬁ@arﬂﬂ@yl 1Nl§ﬁ110nall§2&h5&txl:ﬁted bp OXR (G 6
IR W b A b AR5 - G df Gt
cid ’hawgﬂifyf-‘ lafy1t ﬁb@ergh@/f’ r09&6a1k§1 ﬁ&efo@%l@ﬂﬁ'ﬁt %Yall%l'ls e aS e

an aut oi nmine di sease, cancer, di abet es al | ergy
h@@rhwbﬂmlwomaﬁcylﬂl&l OThetemvdodky)lhlk(yl an th‘h Cwb elkefl 110

ne el B Bl S B B el PR & BB bpBrourtaton
cyREAlKyRgky or QbteERPEIbEILSRADGK is optionally substituted by

Ci6 alkoxyl, OH, amino, C,4 alkylamino, C, g dialkylamino, S(O)szz, Cisalkyl,
Ci¢haloalkyl, C;¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl, or R and R* together with the N atom to which they are attached

form a 4-, 5-, 6- or 7-membered heterocycloalkyl group.
19. The method of claim 18, wherein the cytokine is TNFa or interleukin.

20. The method of claim 19, wherein the interleukin is IL-1f3, IL-2, or IL-

O~N

EfzéN)L\f

21. The method of claim 20, wherein A is deleted, CH,, or
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29. The nethod of claim 28, wherein the inflammtory
bowel disease is ulcerative colitis or Crohn's
waoele@easds2 30. A pharnmaceuti cal conposition conpCT/E52008/882027
pharmaceutical Iy acceptable carrier and a conpound of
Formula I :1 , wherein Ais deleted (CRR n in which

nis 1 2, 3, 4, or 5 or a hetero .vc rom
t he group consisting of |n whi ch each'Hof R m
i ndependenpt | OaI ANt

Cl- 10 al E’EIF %Fth(’@/ﬂf'&l eé?lR |Ls§ opt i onal ly -°f
Substituted by hal o, C(O) Ra, ORb, SRb, S(O) 2Rb, NRcRd,
’%ﬁ? R cNRd, in which each of Ra and Rb,

[ endently, is H, C1-10 al kyl, Cl1-10 hal oal kyl,
*%aryl, or heteroaryl, and each of Rc and Rd,

i ndependently, is H Cl1-10 al kyl, C1-10 hal oal kyl,
aryl , heteroaryl or Rc and Rd together with the N

2 movber i pghy ST MRaRt o B 1w wefllogp
Nﬁét@op@cybrféwg(ﬁq{dét ed, (CRa Ro')min which mis 1,

3, 4, or 5 SO S, COCOOCO\lRC,NRC,or
NRc CONRd , in which each of Ra' , Rb' , and

and ¥, i THOBERAGRT Pyt e Beript ﬁﬁ‘éﬁ%} a?@%f}f Bt o

NHCWReGHRdAlI , NRcl C(0) OR bI , NRcl S(O) 2Rbl , C1-10
al kyl, or Cl-10 hal oal kyl, in which each of Ral and
Rbl , independently, is H Cl1-10 al kyl, Ci1-10

hal kyl
Rl = hilhsdhod BF oL 5] 2@ty o2 %ﬁk?ﬁw&‘?ﬁfgﬁ Jo. 8% o0,
NR&) 0aNRy|, or BRYCONRt.eroaryl, or Rc and Rd toget her

with the N atomto which they are attached forma 4-,
5-, 6- or 7- nenbered heterocycl oal kyl group; and

26. The method of claim 25, wherein X is CH,, NH, CO, COO, CONH, or
NHCONH.

27. The method of claim 18, wherein the disorder is an inflammatory

disease, an autoimmune disease, cancer, diabetes, allergy or atherosclerosis.
28. The method of claim 27, wherein the autoimmune discase is
rheumatoid arthritis, inflammatory bowel disease, multiple sclerosis, psoriasis, or

septic shock.

29. The method of claim 28, wherein the inflammatory bowel disease is

ulcerative colitis or Crohn’s disease.

30. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a compound of Formula I:
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R3 is H halo, 0C(O)R a2, C(0)OR b2, ORb2, SRb2,

S2Rb2, C(O NR c2Rd2, NRc2Rd2, NRc2C(O R a2,
WORMAGEAHL( O) OR a2, NRc2S( 0O 2Rb2, Cl1-10 al kyl PCTZUSZ008/082027

hal oal kyl, aryl, haloaryl, cycloal kyl, heteroaryl,

het erocycl oal kyl, aryl al kyl, hete

cycl oal kyl al kyl or heterocycloa

Cl-10 al kyl, C1- 10, haloalk

cycl oal kyl , het erar el oal kyl , arylalkyl

het eroaryl al kyl, cy oalk

heterocycloalkylalkyl is gptionally substituted by

hal o, Cl-4 alkyl, Cl-4 hdloal kyl, aryl, heteroaryil,

CN, N2, ORb2, C(O)OR b2, C{O)NR c2Rd2, or NRcZRdZ, in

whi ch each of Ra2 and Rb2, i'ndependently, is H, Cl-6

al kywher€in_6 hanaIkyI aryl, cycl oal kyl, heteroaryl,

hetero cIo | kK aryIaIkyI ar heteroary al ky
whi cfﬁ I(Eéi R )G VR dnl 1y B, 4.8F g OF %Jg/fg¢r85qyﬂ(§qq§cted

Iy cycl oal kyl , arylalkyl or
ﬂﬂgter%gp%kosﬁ%%glg optlonally substltuted by OH, G _6
aIkoxyIO\&N NO2, or shad o, and ﬁNof Rc2 an \Rdz
i ndefy is +FQCi\; al K O hak
aryl, héfer&iryl cchoaI yl, het@roc%cloalkyl ,
aryIaIkyI heteroarylalkyl cyclo%lkylalkyl or
heterocycloalkylalkyl in which Cl-10 al kyl, Ci1-10

hal oal k FN aryl het ryl, cycl kyl
het e kyl | %féﬁgfk Eﬂifﬁgmg aIkﬁr*f\
é%lly

cycloal%@lal yl or he?er cycloalk§1al IS op

substituted by G _6 5Tkoxyl OH, anmino, C 4

al kyl arg%..no, C2_g dial kyl amino, S(O 2Rb2, Cl1-6 al kyl,
a

Cl-6 hal oal kyl, Cl1-6 | oal kyl , |, arylalk

het er,0 yu heteroggggégkyl cychod kyl or | A

het erioe kyl', % ﬁnd her wj ;Iﬂ
5-, 6- *Or

atomto whieh they are attache A
7- menber ed heterocycl oal kyl group. 3 1. The
pharnac tlcal conposi tion of clainn 30, mhereln Ais

del ete The phaNﬁﬁﬁ@utlcal nposi ti on om’ aim
31, yilégb\ The utic
conpasi tion df cI m 32 eretn i s*del e ed

Rb)mCOCOO NRC , CONRC , or NRc CONR d' .
The pharnageutlcal con295|t|on of ckgln138 mhereln X

IS > \T:V
rrf' , 2 ‘ﬁ_v , and \LQ N
in which each of R and R’, independently, is H or Cy_jgalkyl, and R is H or
C110alkyl, in which Cy.10alkyl is optionally substituted by halo, C(O)R*, OR®, SR®,
S(0),R", NRRY, C(O)NRNRY, in which each of R* and R®, independently, is H, Cy_10
alkyl,

ar%Jalkyl,
yb yl, in which

C1.10 haloalkyl, aryl, or heteroaryl, and each of R® and Rd, independently, is H, C;_1o
alkyl,

C\.10 haloalkyl, aryl, heteroaryl, or R® and R? together with the N atom to which they
are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group;

B is a 5-6 membered heteroaryl;
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CO, COO, CONH, or NHCONH. 35. The pharnaceutica
conposition of claim3l, wherein X is deleted, (CRa

WORROPHF91€0, COO, NRC , CONRC , or NRc CONR dPCT/USBINS/082027
The pharmaceuti cal conposition of claim35, wherein X

for %ﬂed%?t%g@& R Brviven 8}715013' B0k OSSR 303 CEE TDO,

CORRENRGR T Br RRACONR ©fin WhichS@bh oPRY SRY Vet %nd kheufareg&ﬁ%my,
conprising: (a) coupllng a conmpound of the follow ng

isfrberfil malkyherein B is a 5-6 nenbered heteroaryl, and

each o an i nd nde c
NRc| GF E Bk, ‘FR en%%ﬁwa?f lhfy{lﬂc*%( 1@5(6’&%1 OR”, NR“'R"
NRNR@d)ﬁMO)l 2RAM'S )911‘”1@1 a a}ﬂwb or@ ., haldfkialoghik kachl deal
whi ch each of , |ndependentfy, is H Cl-10
angl| Ky lndmnd@tlﬁaw&hl@qyb alkﬁk o I@ﬂloqﬂéstlearzzﬂa oy hetergaey | agigach

o8 B Y POPREESSINY 151l 18193 ok

aﬂdddabgahemluhthb mEatblnﬁb avhitlotheh aehattableyd fare aaltt Rebad 7-
forma_ A-, - or 7- nenbered het er ocycl oal kyl
m@mbﬁﬁd\hﬁ"?ﬁ)cﬁd@@#ﬁb@ﬁﬂp éndt he foI | owi ng formul a:

R3a- g, E"c%dm%@' GO DR ABGRCLRORRRT,

deleteg or
NB°2R&2n NRé%@(ﬁ))sz Ra°2ﬂq@)ao)pa ﬁdﬁﬁéﬁ(@fﬁ‘ﬂz 3C1-1b slki, 610

a& ééalﬁafygfygga%wﬁwterwl 1@6%&%%&@5 argﬁﬂﬁ?yw

he!’c‘é%bé%?[a}’ﬁyl éSz)éRJaH@la}ﬂY;il or h@tteleorcg)aamkylan@t & %y&ﬂ @16\'0 ket Cyyo

het efoaryl al kyl, “cycl oal
hdh@tllerloaryb Vfl@lahlml |catloglkyl, lhﬁtemr}dhhﬂiﬂmml(mllkgll ary k@llléyLO

ot T iRl <0 P egneS R ARG cutea by
ha4,@ qalliky| @ 4knalloaq1{y1 m@yle h@t@bb@b@ a@qu@g koR™ @(@)oijénal ly

substg%yted}é&rgalo QQ@% 4 hal oal k arI
Fyr N higRBRh a6 oK 183, ndropar b2k

alkyl, Cy haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarylalkyl in which C. alkyl, C, haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, or heteroarylalkyl is optionally substituted by OH, C;.6
alkoxyl, CN, NO,, or halo, and each of R% and Rdz, independently, is H, C;_jo alkyl,
Ci.10 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which C;_jo alkyl, Ci_19
haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by

Ci6 alkoxyl, OH, amino, C,4 alkylamino, C, g dialkylamino, S(O)szz, Cisalkyl,
Ci¢haloalkyl, C;¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl, or R and R* together with the N atom to which they are attached

form a 4-, 5-, 6- or 7-membered heterocycloalkyl group.

31.  The pharmaceutical composition of claim 30, wherein A is deleted,

O~N

KAy

CH,, or

75



or NRc2Rd2, in which each of Ra2 and Rb2,
i ndependently, is H Cl-6 al kyl, Cl-6 hal oal kyl, aryl,
waey@bosdikyl , heteroaryl, heterocycloal kyl, aryp&l/kg1008/082027
or heteroarylalkyl in which G _6 alkyl, C _6
hal oal kyl, aryl, cycloal kyl, heteroaryl,
het erocycl oal kyl, arylal kyl, or heteroarylal kyl is
optionally substi t ut ed by C}I Cl- 6 al koxyl, CN, NO
or halo, and each of Rc2 and Rd2, |ndependently, §§T?§j
Cl1-10 alkyl, C1-10 hal oal kyl, aryl, heteroaryl, . N z
cycliml kyThe Ihehﬁﬁ&eﬁcdl@ahlbyéitioxabﬂélaﬂnkyt,,wherein Bis © N
het er oaryl al kyl , cycl oal kyl al kyl or
SREeL /L OCYE skylalkyl, in which C1-10 alkyl, Cl- io
h Ioa kyl , %I, het eroaryl, cycl oal kyl,
ocyezIL aryl al kyl, heteroaryl al kyl,
ycIoaDky aIkyI or heterocycl oal kyl al kyl is optionally
substituted by G _6 al koxyl, OH, amno, C 4
al kyl am no, C2-8 dial kylam no, S(O 2Rb2, C _6 al kyl,
ﬁl 63hal OM&%{iarm%uﬁcdl @bfi@béﬁibn oiﬁﬂ&iﬂﬂr‘;%e@éik?ﬂ is deleted,
t eroar eteroar yl, cycl oal kyl or
«H%ﬁ%ﬂmdgétgg &K%ﬂij ‘Ngggether with the N
atomto which they are attached forma 4-, 5-, 6- or

7- menber ed heterocycl oal kyl group; or (b) coupling a
conmpund Dlic Haeméa@iuticalicagpdationbficlah s, evherddn iXsis CH,, NH,

te R which nis 1, 2, 3, 4, or 5 and
C@ éﬁ ztﬁ%gagTﬁ%EOhﬁéependently, is Hor Cl-10 al kyl,
and R2 are defined as above; with a conpound of
the fO||0MAng formula: L-X 2-R3b,wherein L is a

| eaVig gFlouphanXadesticd lcempdsitiGOpf Gam 3 brwie@in Anid deleted,

IS & i ohal oal kyl , aryl,
«ﬁgﬁgahy¢5’§ g*%ﬁﬁ §ﬁ%q%gfgb§§(y?§kheterocycloaIkyI
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or

heterocycloalkylalkyl in which Cl-10 al kyl ,
i ¥hal oﬁmq@harmmeytlcal NQW@Q?IV‘DH 0%@1@1&1@&5 Wyhereln X is CH,, NH,

| oal kyl, aryl al kyl,
Cﬁeﬁerogﬁﬁ?a1§%ﬂﬁ&6 oaIkyIaIkyI or

heterocycloalkylalkyl is optionally substituted by

hal o _4 alky G _4 hal oal kyl, aryl heteroaryl ,
CN, N@Q AmEECS oD o et NP@@EH?GEH o Foyradatias defiged in

c1¥i €8x ﬁcs?altaJt%BQ%, ﬂfe%r&%gé Mrﬁwe;
(a) coupling a compound of the following formula:

R1
NH, N=\ B

N
HO\N/ | XN N
/ =

R? ,
wherein B is a 5-6 membered heteroaryl, and each of R' and R independently, is
H, halo, NR'C(O)R™, OR"!, NR*'R¥, NR*'C(O)OR"", NR¢'S(0),R"", Cy.1¢ alkyl,
or
Ci.10 haloalkyl, in which each of R* and Rbl, independently, is H, C;_j¢ alkyl, Ci_10
haloalkyl, aryl, or heteroaryl, and each of R® and R*!, independently, is H, Cy_1o
alkyl, C.10 haloalkyl, aryl, heteroaryl, or R and R together with the N atom to

which they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group;
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(c) coupling a conmpound of the follow ng fornul a:
wherein L is a leaving group, A is a heteroaryl
w@edoeosad2 f rom t he group consisting of in whi cPCPESIV0®082027

R and R, independently, is Hor Cl-10 alkyl, and Ris

H or h C1-10 IkyI IS optlonally
subst.wﬁl@ucowy%aﬂa? thvé(m&%mgcfﬁasn ulgrh,  S(0) 2Rb, NRRd,
C(0)NR cNRd, in which eaek!qfofra, and Rb,

mdependently, is H, Cl 10 al k I, CI1- 10 hal oal kyl ,
amshlereuoL 1$1ete@1vmgrgy¢qp,éhds éddethd of (GR" RiDe, md)yhlchrnlsl 2,3,4,

LPOSPEASEE oty pita R el 1387 Fap bl g 1. halo.

ACTTOHR W GIOR A @(@Nﬁ%@f‘% @gh@ﬂkﬁocmo@aﬁalkyﬁ -arylBhal&dryl,
7- menber ed het erocycl oal ﬁ@ roug{ nd R2 are
derélodllylabetaioand; hewr@wch) ybﬁletter@rylelkvbw ng

s%&%%%qﬁ@tz@dﬁ*}ﬁ@?%’a@@gyﬂ, B PR 202, SRRy,

Nﬁslza@@oe}e@m ReRe2H( @taabﬁclomylmyanm IhetdEdargRlkyl,

hanaIkyI aryl, hal oaryl, cycl oal k het er par

|,
nerdrakye b AeroR herrs ﬁm@nmd By Batb. €.

HBG Tl £ RELEEOPXNAOI0R HOIORY, CROFIR R
cch@éﬂR{‘@ |m lwgmheaaolaoﬁRazlaIQéﬂ%% om@e@bmmyJ is Ha(yk alkigyIC 16
h G r B el i dest sttt Breibay e lunamialoiledr by
Cﬁe@r’\o@:mﬂ ﬁkzlwé%lb )@O%lé?@g?%%lﬁé%%g B, ,cylaﬁt%%gp %ﬁékoaryl
whetetpcRelRalkiRh aryldbsyd, orraterRa 2 ladiye i&m:ftlon@lébf mb@u@tedahyoOH Ci-

naRseets 3 o b Ao dET e R Sy reBhty. g Cro

canpound, RilodiRyIMMya hletctkdrall Bﬁﬁ’oalkyl heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which C;_j9 alkyl, C;.
10 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted
by C,s alkoxyl, OH, amino, C,_4 alkylamino, C, g dialkylamino, S(O)szz, Cis
alkyl, Cy¢haloalkyl, C,¢haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl or heterocycloalkyl, or R and R% together with the N atom to which
they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group; or

(b) coupling a compound of the following formula:

R1

wherein A is deleted, (CR’R”)Il in whichnis 1, 2, 3, 4, or 5, and each of R and R”,
independently, is H or C1.jp alkyl, B, R', and R? are defined as above;
with a compound of the following formula:

L-XZ-RSb,
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wherein L is a leaving group, X2 is deleted, SO, SO,, or CO, and R® bis NRCZRdZ, Cio
alkyl, Cy.10 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Cy_j9
alkyl, Cy1o haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by halo, C;_4 alkyl, C;4 haloalkyl, aryl, heteroaryl, CN, NO,, Osz,
C(O)OR", C(O)NR“R®, or NR“R%, in which R*® and R* are defined above; or

(¢) coupling a compound of the following formula:

wherein L is a leaving group, A’ is a heteroaryl selected from the group consisting of

O~N S~N N~N N~N
e A R RS
o

NN /N /N /N
2/<Sﬂ\f | 24;&\5 E{&\; | 2{)\;
K

Rlll
\

N~N | N7 N\

E’@\;, '%LN/; ZI/;, 2'/5,

R P AN Ny
Ay, JCL LA,
é R
RETS o S

¥ ¥
in which each of R and R”, independently, is H or C;_j9 alkyl, and R is H or Ci10
alkyl, in which Cy_jo alkyl is optionally substituted by halo, C(O)R?, OR®, SR®,
S(0),R", NRRY, C(O)NRNRY, in which each of R* and R®, independently, is H, Cy_10
alkyl,
C1.10 haloalkyl, aryl, or heteroaryl, and each of R® and Rd, independently, is H, C;_1o
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alkyl, C1.10 haloalkyl, aryl, heteroaryl, or R® and R? together with the N atom to which
they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group, B, R', and
R? are defined as above;
with a compound of the following formula:
H-R™,

wherein R* is OC(O)R™, OR™, SR™, SO,R*?, NR“R¥, NR“C(O)R™,
NRC(0)C(0)OR™, NRS(0),R, C. g alkyl, Cy.10 haloalkyl, aryl, haloaryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, in which C;_j alkyl, C;.10 haloalkyl, aryl, haloaryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by halo, C,.4 alkyl, C;_4 haloalkyl, aryl,
heteroaryl, CN, NO,, OR™, C(O)OR"?, C(O)NR“R*, or NR“’R*, in which R**, R*?,
R, and R* are defined above;

and after (a), (b), or (¢), optionally forming a pharmaceutically acceptable salt

or solvate of the compound of Formula I obtained.
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