CYTOKINE INHIBITORS CROSS REFERENCE This application claims priority to U.S. Application
Serial No. 11/934,154, filed November 2, 2007, the contents of which are incorporated herein by
reference. BACKGROQUND Tumor necrosis factor alpha (TNFa), a mononuclear cytokine, is
predominateW%F%’ﬂ’@gbmoy monocytes and macrophages. It possesses vﬁﬁyﬁ}&ﬂfgfgﬁ?ﬂl activities: (1) -
killing cancer cells or inhibiting growth of cancer cells, (2) enhancing the phagocytosis of neutrophilic
granulocytes, (3) up-regulating the 10production of peroxide, and (4) killing infection pathogens.
Interleukin-1 beta (IL-1f3), a cytokipe ate nocyte macrophages and dendritic
cells, mediates immune and inflammatoryrest %a@ﬁiﬁi‘ﬁcggfactor-kappa B (NF-KB) is a
pro-inflammatory transcription factor. It upregulates cytokines, including TNFa and IL-1/3, and thereby
mediates the 15inflammatory response.Cnggq@#%ﬁﬁr'@ide synthase (iNOS) is induced by
endotox ns or cytokines (e.g., TNFa). It catalyzes thé production of nitric oxide, an important
pleiotropic moleculel frommlicagiminéaansroxygetc TNFa pilidf8onFea Nand i8IS ptay important roles
in many key 20 physiolagical ang Rathologisalprogesses iRlating. 10 wideyangg g diseases, e.g.,
autoimmune diseases, cancer, atherosclerosis, and diabetes. Therefore, modulating the expression or
activity of TNFa, IL-1, NF-KB, or INOS can lead to treatment of these diseases. See, e.g., Ogata H,
Hibi T.et al Can' Pharm Des. 2003; 9(14): BOZKGR: Bapay PC. et al CUIT Pharrn Des. 2003; 904):
1095-106; Fan C., et al. J. Mot..25Med #9@29 &%,&27;&50%25%&%@5 &zngt.gl., Current Pharmaceutical
Design, 2002: 8, 21 CSUNMARY IS glrsc odure 1T hased on sur|10r|‘S|1ng discoveries that
imidazole comsdemids: isigmificanty tnhiitedyproduttiorropbygokineppinetsdingribia, and interleukin
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enhancing the phagocytosis of neutrophilic granulocytes, (3) up-regulating the

10 production of peroxide, and (4) killing mfection pathogens,
Interleukin-1 beta (JL-1B), a cytokine secreted by cells such as monocyte
macrophages and dendritic cells, mediates immune and inflammatory responses.
Nuclear factor-kappa B (NF-kB) is a pro-inflammatory transcription factor, It
upregulates cytokines, including TNFa and IL-1p, and thereby mediates the
15 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-18, NF-xB, and iNOS play important roles in many key
20 physiological and pathological processes relating to a wide range of diseases, e.g.,
autolmmune diseases, cancer, atherosclerosis, and diabetes. Therefore, modulating
the expression or activity of TNFa, IL-1, NF«B, 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; Tayior PC. et al Curr Pharm Des. 2003; 9(14): 1095-106; Fan C., et al. J. Mol
25 Med 1999, 77, 577-592; and Alcaraz et al., Current Pharmaceutical Design, 2002: 8,
215.

SUMMARY

This disclosure is based on surprising discoveries that imidazole compounds
significantly inhibited production of cytokines, including TNFo and interleukin (¢.g.,

30 IL-18, IL-2, or IL-6) in mice and rats. These compounds are potentially useful in
i



treating disorders mediated by abnormal levels of cytokines, such as inflammation, autoimmunc

diseases, diabetes, atherosclerosis and cancer. In a first aspect, there is provided a compound of

Foonula I: R1 and/or at least one pharmaceutically acceptable salt thereof wherein A is absent,

(CR'R""inwhichnis 1, 2, 3, 4, or 5, or a heteroaryl selected from N-N scscs N-21A /OLic
treating disorders mediated by abnormal levels of cytokines, such as inflammation,
autoimmune discases, diabetes, atherosclerosis and cancer.,
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in which each of R and R, independentty, is H or .y, alkyl, and R is H or C e alkyl, in which C,i
alkyl is optionally substituted by one or more groups chosen from halo, C(O)R’, OR®, SR®, S(OLR", N.R“Rd,
C(O)NRENRY, in which each of R* and R, independently, is H, C .0 alkyl,

C,.10 haloalkyl, aryl, or heteroaryl, and each of R and RY, independently, is H, Cy.5 alkyl,
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N7, N ,N c'eCN'.5sc S14RI", and in which each of R" and R", independently, is H or CI_N alkyl,
and R."is H or Ci.walkyl, in which Cmo alkyl is optionally substituted by one or more groups chosen
from halo, C(0O)R', ORb, SRb, S(0)2Rb, NReRd, C(0)NnRd, in which each of R" and le, independently,
is 1-1, CHo alkyl, C1,10 haloalkyl, aryl, or heteroaryl, and each of Re and Rd, independently, is H,
C140 alkyl, C1.10 haloalkyl, aryl, or heteroaryl, or Re and Rd together with the N atom to which they
are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group; !s B is. or tti;NI Xis absent,
(CRa'Rbmjihaldaikdt, ris dr, 12¢Beyl06R 362, S 025160 wEOG; ICOMRY, MR H tory Mite:GOMNekmin which,

each of Ra,,Rh Rue2nd.Rd ig&}gﬁ% {r%iig tly, is Hor C1_10 alkyl; each of Rl and R2,
independer%ﬁy%eH,eNRcFC OjRal il | NRGIRth, NR'IC(0)0RIil, NRAS(0)2e, C1.10 alkyl, or C1.10

haloalkyl, in whichy of RbI pendently, is H, C1.10 alkyl optionally substituted with
C1.6 alkoxyl, Ci_jo ,\?Iog kyl, aryl, jor he @ryl, and each of Rd and Rd, independently, is H, Cj.10
alkyl, C1.19 haloalky ,‘rary,l,%)’r ergaiyil, or Rd[ and Rd together with the N atom to which they are
attached form a§ -, iﬁ 6- &r }é@ﬁ;gbegdﬁrgﬁgoc clgalkél %ro : ang R is H, halg, OC(0)Ra2, o
C(0)ORb2. OR13Z SRB%, b5:( JNREIRESN ¢IR A5 RIRe30(0f RO &) & 0)RaZ NK CONRY,
NRc25(0)2Rb2h exth 10 ik, .1, a8 Raldadkgdndayly halbamf; cydladlkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteragrylai a6y doaikivhalked:sr Detarreycioateylali ik whick Smamatint. ﬁm@!gﬁﬁ",k@’!:m
aryl, haloa[&l, Clygloaﬂk%lélp t(?rr]oa}nlr%h he egfﬁycllg)da}klgyl, ac{éllaj yl, heteroarylalkyl, cycloalkylalkyl or *
heterocy &EANIErS T EBtioally SUFSROtEd BY dhe BIRRRSPEgrsuiss chosdi i Gripay, thstiishayith
Cl-4 halo@ikylkexyl, Getersenity ONLNORIORB22C@IRER C@)RIR oRlerdfdently, is H, C\p alkyl, Cpig
haloalkyl, aryl, or 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; and
R?is H, halo, OC(O)R™, C(OYOR™, ORY, SR™, SO,RY, C{OINRZRE, NRZR®, NRZC(O)R™,
NREC(O)C(O)OR™, NRZS(O),R™, C,yalikyl, C;io haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which C e atkyl, Ciip
haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, beterocycioatkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by one or more groups chosen from halo, C, alkyl, C. haloalkyl,
aryl, heteroaryl, CN, NO,, OR", C(O)OR™, C(ONR®R¥, and NR®R®, in which each of R and R™,
independentty, is H, C,. alkyl, C¢ haloalkyl, arvl, cycloalkyl, heteroaryl, heterocycloalkyl, arylatkyl, or
heteroaryialkyl in which Cy alkyl, Cy.¢ haloalkyt, aryl, cycioalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarylalkyl is optionally substituted by one or more groups chosen from OH, C,¢ allkoxyl, CN, NG, and halo,
and each of R® and R%, independently, is H, Cy.ye alkyl, Cii0 haloalkyl, aryi, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalky! or heterocycloalkylalkyi, in which C,.g alkyl, C .50
haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycioalkylalkyl or
heterocycioalkylaikyl is optionally substituted by one or more groups chosen from C, ¢ alkoxyl, OH, amino, C,, .
alikylamino, C,.gdialkylamine, S(ORR™, Cigalkyl, Ci haloalkyl, C,¢ haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloaliyl and heterocycioalky!, 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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R and NR2 independently, is H, C ko alkyl, C1.6 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, or heteroarylalkyl in which CI1.6 alkyl, C1.6 haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, or heteroarylalkyl is optionally substituted by one or more groups chosen
from OH, C1-6 alkoxyl, ON, NO2, and halo, and each of Rc2 and Rd2, independently, is H, C1.10
alkyl, C1.10 haloallcyl, aryl, heteroaryl, cycloatkyl, heterocycloalkyl, arylalkyl, heteroaryialkyl,
cycloalkylalkyl or hetéxacycloslkypatikythdr wibtohi€:da allngdo@l. dkbhalaalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloall yg] yIaII@? teroarylal clo k lalk L t%%fr cycloalkylalkyl is optionally
substituted bySo e?gor mo ep?o% S@’ ogg m 8 3 grr%/lno C1-4 alkylamino, C2-8

dialkylamino, $(G)fRidar| %‘Pﬂ@ﬂ“@@% %HD@@EF@D @)1?611H5I@@FNVI€1§W]UFaﬁyIaIkyI hetemaryl,
heteroarylalkyk~§¥Gb@aﬂ@d[@m%mtﬂ&ﬁy@ﬂ%kyivgr332@,@g](qula #agether with the N atom to which they

are attached f 4- ember ter 0 Ik ro n a,5e spect, there is
provided a corﬁr{l[p 8%3 ¥ 'ges%o frorrilg31 % ﬂ?é %légxa azzoglef 1 ”)‘p‘i%’ 2 ?de %ﬁ’af%’fbyn
dazine; 1 -(3-(fih @a@o@nzi@wrzﬁmﬂdw@)ﬁaﬁw}w@ ?n@rgh@ﬂqhbeﬂmg@ufééﬂwﬂw iinoethanamine;
midazo[1,2-blpyridazinRpybbenzys): 31 (24neribaxyes iy pueeas Nid3-8-tim i dazabk,2-blpyri
dazin-2-yl)phenyl)- | ,2,4-oxadiazol-5-yl)methyl)-2-methoxyethanarnine;

N-((3-(3-(imidezGi 11243 pyir daim-2dyd) ghe iyt )l 2 A-bradiczol-Sylyhdtyd) etyhordhcdinbethanamine;

2-(3-(5-(morph et 2.4 p%adiazels3plinbsnyd imidazoll; %H'l ethano
(3-(3-(imidaz bﬁ yrldag}rll %%1)phe ﬁ{MZ 4p§xgbdlazol 5-y1)- = %H%Elmet%%%eithaniarnme

24(343-(i mi Jéz%ﬁ?“ﬂ BV HaZinE %iﬂ&ma'w‘kl&ém%’ér MRtV R#HBR ANl
N-((3-(3-(imidaz®{®; g«@wmmm@mﬂm)aylﬁ»b;@@a@xamzmmwm)memypeﬂpmm'rma

2-(3-(5-((4-tluer, )r},2.4 yridazine;
2-(3- (54ethox9n%2§13?€?¥@%ﬂg§dﬁz% %ﬁ%@ﬁ?%&%ﬁg??g Blé[»J c?gzd’l%emp

2-(3-(5-(meth @&%Miﬂ%"ﬁ%‘é}%dré%o‘i’%%ﬁh%ﬁ’ﬂswagﬁ’&'ﬁ@}g %FB’&%% -(3-(5-(trifl
uoromethyl)- B;2B4sekatiarahdbyl)ghiehyRimidelZopl)2hbjphriddzme;,2-bjpyridazine; :

(3-(3-(imidaz adi
o e e oot S s

(3-(3-(imidazof 2 BSHeRdT hzz“ﬁjﬁﬂ'é*?&fﬂi @%&%%i S PIRMSER Kl
2-(3-(5-cyclopibfiylibjdededixadinzoliy)phehyt)imidazeiidzblsyyltaznest;

2-(3-(5-(fl t .
L E byl

N-methyl-2-(3% ( |ﬂ%‘8?8fﬂ@ﬂ¥ f ﬁ%a&%ﬂifzg -@19‘?}' @Wﬁﬂﬁr&ﬂlﬁ’[&déaﬁ]byndazm 6-amine; ethyl
343-(i m dazof2bipiil-ddzine eyl phéry Pheh 2 Mrosan in2di)erbdezriooxylate; ethyl

2 (3 (3 (Imldaﬁm]”e% I DH@[‘E“N ) X I C YI1cazin amine,
3-(3- (|m|dazo[1 2- b]p ]ﬁ jazln %girﬁenyl 1| 5%0%%%%%@&%@%%&5 by; (Sd(|m|d6azo[1 2-b]pyri

dazin-2- yl)ph %%{é éﬂ iegfﬁgxgl)ﬁﬁlﬁg 1.2,4-oxadiazole-5-carboxylate;
2-(3-(3- (imidam&lz{lApynﬂdmmﬁZ&yHmhdamﬁﬂy]zpﬂaewad|aszb5xypaﬁét4ﬁ)acnt:la;te

2-(3-(5- (methxlta' mmﬂ%tﬁp r@m'%%;?pe gmwamg%gl% -%iRIRyfidazine;
2.4345- (methélﬁ onylmeth 2.4-oxadi azo henyl)imidazol1, prndazme (3-(i
|

idazo[L2-b] aggﬁz%ay)b@y@dm@fmw@m bl it
2-(3-(2-methoxyettiesy) bz(bt (Trifl pyoronve thyl)sls 2y-oXadiazadla3s i Bpheteyik iazmid:dazo [1,2-b]pyridazine;
23 methogyehan (el domdesd did peRvmiggoll ployrdazie

2-(3-(5-(fluoromet ,4-oxadiazol-3-y1)-5-(2-méthoxyéthoxy)phenyl)imidazo[1,2-b]pyridazine;
2-(3-(2-methoxyethoxy)-5-(5-(methoxymethyl)-1,2,4-oxadiazol-3-yl)phenypimidazo[1,2-b]pyridazine;
2-(3-(5-(ethoxym ethyl)-1,2,4-oxadi azol-3-y | )-5-(2-methoxyethoxy)phenyl)imidazo[1,2-b]pyridazine;
(3-(3-(im idazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)phenyt)-1,2,4-oxadiazol-5-y1 )methanoh
3-(3-(im idazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)pheny1)-1,2,4-oxadiazole-5-carboxylic acid,;
3-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)phenyl)-1,2,4-oxadiazole-5-carboxamide;
3-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)pheny1)-N-(pyridin-2-y1)-1,2,4-oxadiazole-5-
carboxamide; 3-(3-(imi dazo[ | ,2-b]pyridazi
n-2-y1)-5-(2-methoxyethoxy)phenyl1)-N-(2,2,2-trifluoroethyl)-1,2,4- oxadiazole-5-carboxamide;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)benzyl)acetarnide;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)benzyl1)-2,2,2-trifl uoroacetami de;
N-(3-(imidazo[1,2-b]pyridazin-2-y0-5-(2-methoxyethoxy)benzyl )-2-chloroacetamide;
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N-(3-(i midazop .2-blpyridazin-2-y1)-5-(2-methoxyethoxy)benzy1)-4-chlorobenzami de; N-(3-(i mi dazo
[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzyl )-3-nitrobenzenesulfonamide;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)benzyl)-4-cyanobenzamide; N-(3-(i mi dazo
[1 ,2-b] pyridazin-2-y1)-5-(2-rn ethoxyethoxy)benzyl)-3-bromobenzam ide; N-(3-0 midazo [1,2-blpyri
dazin-2-y1)-5-(2-m ethoxyetboxy)benzyl)-4-fl uorobenzenesulfonami de; N-(3-(i mi dazo[1,2-b]pyri
dazin-2-y1)-5-(2-methoxyethoxy)benzy1)-3-chlorobenzenesulfonamide; N-(3-(i mi dazo[1,2-b]pyri dazi
rl-2-)/1))-5-(2 mezh@xyqtﬁ@m&bmzy&qmyn?etwlcb@&é@aegslyijgmm}dﬁdki&?ygtﬁ]%ﬁ?gz[ﬂ& b] pyri dazi
n-2-Y1)-542-m X 2:f enzenesulfon -(2-(di. ethyl ami
no)ethyl)-2-(3-( (?%XE B}% ’]Eé)yrl 3&?2%0@ &E)ezﬁ)%oxﬁy BO)iy %’r{i Eah(?o% m§J/’Oucetam|de
N-butyl-2-(3-(3- ’e’nﬁr@%tﬂsfhogf%qﬁwod%ﬁrﬁlzﬂﬂymféﬁww 2%4»@5@@@%%@%%:9%}@@% [d@;bipyridazine;
2-(3-(3-(imidazafl;2:bimtriodashfid- ylkphﬁdﬂbsh)ihﬂmﬁﬁil@%@jpﬁwﬁw\ir&ﬁ@ rt@tsgmdagfwan -2-
yOmethypacetamlbgge @IH clo en azb% % %?ngl é?%ﬁ aZ| pé e\ﬁggiml Z1 b gy%aggge

azol-5-yDacetam pyrld

azol-5-y0-N-(2- %&N%@ﬁéﬂqy}ffé\h@t@rﬁr@éﬂ@ﬂ@%ﬂeﬁmﬂa}zéﬁi%ﬂmwmaﬁm@m Wohiargi1)24b]pyridazine;

62,4'?;-(32(:1&20' @'Yj—lﬁl('é{ﬂﬁf@l%@!ﬂ}@elthaf@ﬁ@ca%pylijflsggi@p}ﬂetgﬁge@ﬁ@lﬂheny yimidazof1,2-bipyridazine;
azo pyri o>,<a z ac

3- (34|m|dazo[1c§lé$(y %az?ﬁ%y;i)%ﬁenyﬁf 8 g}r% Ewi hoeth nk%efyé) 11 N at E%tdzle(l)?f()e é%&ﬂ% h)% cf‘lmde

N-etby1-3-(3-(imitaZof a2k W&maﬁwzwbﬁe@wmw@lm@m@m élgdacrmwde:w%ybmmyl

(g (g (Omgazo[[lz,ZMWBgi@{ZH E‘-@Pyl‘)ﬂmmyi)ly)}lﬁZﬂﬂ@ﬁ%ddﬁiﬂéﬁy%ﬁaﬁbpxam;@@d]azole -5- carboxamlde
43-(imidazo rida enyl) 1az In

343-(imidazo[1 J%Z%b@glé “;2%%\)19 en;ryl‘)\\lﬂyé 100>><{ e ffﬁxéz % “oxad azgolrrb kb: o"i?g?rdfa gle-S5

N-(2-(din¢é‘tﬁ3ﬂé§ﬁ1ﬁﬁo)ethyl) 3-(3-(imidazo[1 ,2- 11pyr|dazm -2-yl)pheny1)-1,2,4-oxadiazole-5-

carboxamide; (4-ethyh Riperazit plr i3 (Frtiidagebl 2ol MiFAZL-N-(2,2,2-trifluoroethyl}-1,2,4-
n-2- yI)phena)C/h% 3] 2.4- -OX adiazol-5-yOmethanone; 3-(3-(imidazo [1 ,2-b]pyri da2| n-2- yI)phenyI) N-(thi

ophen-2-ylme f f)Slc “6xathazole-5-earboxami de;

N-(2- hydroxyetﬁ‘}rléls‘llcgdﬁmiéléz*dPﬂ@@]@yﬂﬂﬂlﬁnﬁzzﬂymmmﬂyyb@%ﬂ)@ﬂe%ad@azoIe-5-earboxam| de;
?é(?g-(i(mi _((Jljazo[[l }2(@}(%[&(?@%1 m@wﬁmﬁty@r)bmbﬂ]m?ﬂwﬁk@)&@m Qéotkﬁhlﬁn%gef&%ﬁ@ i de;
-(3-(imidazo r en oxadiaz in ethanone;

3-(3-(im idazo'[l %ﬁxc‘j 25]\%? aélﬁy ]]Ngrﬁenﬁe ?Lxﬁe ié%(%gﬁ)? cg(érgr o%(ar?gl ‘de;

2-(3-(imidazo[13: @}@w@mhzzbyqypmwaﬁhﬁq@)me@ﬁmw@benzy }-4-chlorobenzamide;

(N2 ( éSh(I?Idazo[Nfstdﬂgmam Bjyf}ghb@smd%tmm@warauh%tyé%méﬂghﬁynlnkry@gﬁbﬁm?gﬁﬁéd(@ _
ydroxyet Wi no)nicolinamide; et -(i mi

dazo[1,2-b] pyr% g3%ng1é ;ﬁf E) Hﬁar%ig ﬁl 05?07;‘]'?%&{%3? OxXye oxv)!)enzj% 2 -cyanobenzami )é
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N-cyclopropy1-2-(3-(imidazo[ldazi n-2-y])phenyl amino)ni cotinami de; (2-(3-(imidazo[1,2-b]pyri
dazin-2-yl)phenylamino)pyridin-3-y1)(morphol ino)methanone;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(5-(morpholinomethyl)-1,2,4-oxadiazol-3-
y1l)phenyOmethanesulfonamide; N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(5-(pi peri d in-1 -yl methyl)-1
,2,4-oxadiazol1-3- yOphenyl)methanesulfonami de;
N-(3-(imidazo[1,2-blpyridazin-2-y1)-5-(54(2-methoxyethylamino)methyl)-1,2,4-oxadiazol-3-
yl)plhgnyll))rréezhanée:sgl?ma@idﬁbmy(%ﬂﬂ@y@smgyilﬁ]MmmshghW3mM%%y%é&4 Oxadi2 blpyri
azol-3-y i ridazi methanes ul fon mi dazo pyri
azin-2-y1)-5- (5rr}(\p§3 g)rnézdl%ﬁgi%l B{/Hgfijmg AHE |]T§2to pﬁ Ay 5?1’82%7?8@%?8%&1“ 3‘6

N-(3-(5- (am|norﬁe(t?rlgli)’ﬂﬂﬂzzﬂr%ykﬁd’ra%mQ—vh))SEK%Wﬁthi&zei[llO%lb}mym }:Iécz:lhhn@benzenesu fonamide;

yzl)rg?enycgmethmwm@@n 88]2r(@ctR-tPiperaZinsthay BaetyDaz2if0xa0l Azl =3y ReRAWlimi dazoll
pyri dazine;

N14(3-(3- (|m|dazé[’1( va ,gf 1dzéziﬁy§d lﬁbeﬂglf)(irﬂcﬁh%)ga SR B DS ptirans i ine; N1
-((3-(3-(imidazoft{ 2-@]%}154‘Wﬁﬁ@ly%%WQF@a@MMI@@Inﬁ-yl)}ﬁmhyll),a\ﬂmmwhméthyl ethan e-
1,2-di amingsetamide:

N-butyl-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-yhphenyl}-1,2,4-oxadiazol-5-y1)-N-(((S)-tetrahydrofuran-2-
yimet uyl)acetdmide
N-cyclopentyl-2-(3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)- 1,2.4-oxadiazol-5-y} Jacetamide;
2-(3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyi)-1,2,4-oxadiazol-5-y[)}-N-(2-methoxyethyDacetamide;
2-(3-(3-(imidazo{1,2-b]pyridazin-2-yl)phenyl}-1,2,4-oxadiazol-5-y1)-1-morpholinoethanone;
N-cyclopropyl-2-(3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl}-1,2,4-oxadiazol-5-yDacetamide;
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-bipyridazin-2-y])phenyl }-1,2,4-oxadiazole-5-carboxamide;
N—cy;lopenty] -3-(3-(imidazo[1,2-bjpyridazin-2-yl)phenyl)-1,2,4-oxadiazole-5-carboxamide;
(3-(3-(imidazo[],2-bjpyridazin-2-yl)phenyl}-1,2,4-oxadiazol-5-yl }(morpholino)methanone;
3—(.3-(imidazoﬂ .2-blpyridazin-2-yphenyl)-N-(2Z-methoxyethy)-1,2, 4-oxadiazole-5-carboxamide;

2d



2-(3-(5-(morpholinomethyl)-1,2,4-oxadiazol-3-yl)phenyl)imidazo[1,2-b]pyridazine; 2,2,2-trifl
uoro-N-((3-(3-0 mi dazo[1, 2-b]pyri dazin-2-yl)phenyl)-1,2,4-oxadi azol -5-yl)m ethypacetami de; ethyl
243-(3-(imi dazo[1,2-b]pyri dazi n-2- yl ) phenyl)-1,2,4-oxadi azol -5-yl)methyl- amino)-2-oxoacetate;
N4(3-(3-(imidazo[1,2-blpyridazin-2-y1)- ph enyl)-1 ,2,4-oxadi azol-5-yOmethyl)-2-methoxyacetami de;
N4(3-(3-(imidazo[1,2-b]pyridazin-2-y1)-pheny1)-1,2,4-oxadiazol-5-yDrnethyl)cyclopentanecarboxamide
; ethyl 34(3-(3-(imidazo[1,2-blpyridazin-2- yl) phenyl)-1,2,4-oxadiazol-5-yOmethyl- amino)-3-
oxopropanoateNNz(@r3t(imhtazneflyd-bipyiitiazidi 2¥lyplhaeny )1 shérexadiazaladnsle)methyl)cycl
opropanegégbo&ggdnide; N4(3-(3-(hnidazo[1,2-blpyridazin-2-yl)phenyl1)-1,2,4-
oxadiazol- -yﬁmeﬁ’}ypi_sobu;yrami de; 3-((3-(imidazo[1,2-b]pyridazin-2-yl)benzyl amino)methyl
)benzonitrile; NAFHIRIRGEZEE | 2:-Bpiticar Mzl OBEYE | #ra-EHHBPbRHZ amfdeiadiazol-5-ymethanone;
N-(3-(imidazo[1323h]pydidagin-Siyhrezyl)«2pnethoxyaceiarrdey M4By0-1,2,4-oxadiazole-5-carboxamide;
midazo[1,2-blpyridazin-2-yQbenzyl)-3-cya enzenesulfonamide: 1.-(3-(i mi. e o
ot 2~y e S b Kbt zof2 1
-b]thiazol -6-yI)Btiénhitpaethlypbénzanite;y BrepishoNY (E3bidtAyi-ffidiazope; e boxamide;
-b]thiazol-6-yl)pheny@meibypbenzamisie: NriR:-(2smethyd i 8azal 2 b vbithiaz ok Gnstipheey Omethyl
)butyrami de; -((3-(2-methyl imi dazg -Nth.i.az % -yphenyltmet I% cli ...
opropanecarbo;j( mé ?éﬂ(ﬁ%e%gblrlé% hy?l{*ﬁ}% eaﬁngE\] 'I“—eb'ﬁqliéz%b{%’fyﬂ%ﬁeer%f -%6 ,}ffﬂ]-d&adi
azol-5-yl)methy(3-{ ey 1 Suteryinstiehyl)phethianarmineotinanidgethoxy-N-((3-(3-(2-methyl imid azo
[2,1 -b]thi azol @-p)phenyd)1,2-2-xadinzokbnybmethylethanamine; dwt3 pkkimmeazo[1 ,2-a] pyri
di n-2-yl)phenyl)methyl )-2-methoxyacetam i de. ethyl . T :
(o (o o T ey 2 DR R R S0 (1 i 291
)phenyl)methy! §984(2-EHisrgaacf|Lidrdpriatgiaaphgiyiamino nicotinate;
14(3-(H-imidaza{;2:adryidine2-yhpheny dmathyd-3n4-aiiasesy Bt yerametygphenylurea; and/or at
least one pharr??-%e—{'{;%?gal%ﬁ&qgﬁgéggaﬂtyﬁlﬁ{ggTalﬂinO)pyridin-B—yl)(morpholino)methancme;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(5-(morpholinomethyl)-1,2,4-oxadiazol-3-
ylphenylmethanesutfonamide;
N-{3-(imidazo[1,2-bipyridazin-2-yl}-5-(5-(piperidin-1-yimethy)-1,2 4-oxadiazol-3-
ylphenyl)methanesulfonamide;
N-{3-(imidazo[],2-b]pyridazin-2-y1}-5-(5-((2-methoxyethylamino)methyl)-1,2,4-oxadiazol-3-
y])phenyi)methanesulfonamide;
N-(3-(5-((2-(dimethyiamino)ethylamino)methyl)-1,2,4-oxadiazol-3-y1)-5-(imidazo] 1,2-bjpyridazin-2-
yhpheny)methanesulfonamide;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(5-(piperazin-1-yimethyl)-1,2,4-oxadiazol-3-

yliphenyl)methanesul fonamide;

2e



In a third aspect, there is provided a medicine for use in decreasing a level of a cytokine , in a subject,
the medicine comprising a compound of Formula I: and/or at least one pharmaceutically acceptable
salt thereof wherein A is absent, (CR R )" inwhich nis 1, 2, 3, 4, or 5, or a heteroaryl selected from
N-N \-4sess '-ekss N / NN Sciss ,\N--N1,$) .N

N-(3-(5-(aminomethyl)-1,2,4-oxadiazol-3-y[}-5-(imidazo{ 1,2-b]pyridazin-2-
yhphenyhmethanesulfonamide;
2-(3-(5~(piperazin-1-ylmethy!}-1,2,4-0xadiazol-3-yl)phenylyimidazo[ 1 ,2-b]pyridazine;
NI1-((3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl}-1,2,4-0xadiazol-5-y ymethyl jethane-1,2-diamine;
NI1~((3-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny!)-1,2,4-oxadiazol-5-yl ymethy!}-N2,N2-dimethylethane-
I.2-diamine;
2-(3-(5-(morpholinomethyl}-1,2,4-oxadiazol-3-yDphenyhimidazo[1,2-b]pyridazine,;
2,2,2-trifluoro-N~((3-(3-(imidazo[ 1,2-b]pyridazin-2-yl)phenyl)-1,2, 4-oxadiazol-5-yymethyl Jacetamide;
ethyl 2-((3-(3~(imidazo{1,2-bipyridazin-2- yi) phenyi)&,2,4~0xadiazoi—5~yl)methy1— aming)-2Z-oxoacetate;
N-((3-(3~(imidazo[1,2-b]pyridazin-2-yl)- phenyl)-1 ,2,4~oxadiaz01»5~y§)methyi)—z-methoxyécetamide;
| N-((3-(3-(imidazo[1,2-b]pyridazin-2-yl)-phenyl)-1,2.4-oxadiazol-5-yDmethylcyeiopentanecarboxamide;
ethyl 3-((3-(3-(imidazol1,2-b]pyridazin-2- yl) phenyl}-1,2,4-oxadiazol-5-yl)methyl- amino)-3-
oxopropanoate; ' ' _
N-({3-(3-(imidazo{1,2-bipyridazin-2-yl)-phenyl}-1,2,4-oxadiazol-5-yl )methyl )eyclopropanecarboxamide;
N-((3-(3-(imtdazo] 1,2-bipyridazin-2~-yhphenyt}-1,2,4- oxadiazol-5-yymethylisobutyramide;
3-((3-{tmidazo[1,2-b}pyridazin-2-yl)benzylamino)methylbenzonitrile;
N-(3-(irnidazo[1,2-b]pyridazin-2-yljbenzyl)-4-chiorobenzamide;
N-(3-(imidazoj1,2-blpyridazin-2-y)benzyi)-2-methoxyacetamide;
N-{3-(imidazo[1,2-bipyridazin-2-y)benzyl}-3-cyanobenzenesulfonamide:
1-(3-{imidazo[1,2-b]pyridazin-2-yl)benzy!}-3-(thiophen-2-ylmethyl) urea;
3-bromo-N-{(3-(2-methy] imidazo(2,] ~bjthiazol-6-y1iphenylymethyiYbenzamide;
4-chloro-N-((3-(2-methylimidazoi2, 1 -b]thiazoi-6-ylphenylimethy! Ybenzamide;
N{{3-(2-methylimidazo[2,1-bithiazol-6-yl)phenylymethyhbutyramide;
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NN11N,, NO issK-SessNIRth ,and, err in which each of R' and R", independently, is H or Cmo
alkyl, and R' is H or C1,10 alkyl, in which C140 alkyl is optionally substituted by one or more groups
chosen from halo, C(0)Ra, ORb, SRb, S(0)2R.b, NRGR6, C(0)NRNRd, in which each of Ra and Rh,
independently, is H, Ckio alkyl, Ckio haloalkyl, aryl, or heteroaryl, and each of Re and R6,
independently, is H, Ckio alkyl, Ci.jo haloalkyl, aryl, or heteroaryl, or Rd and Rd together with the N
atom to which they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group; s SBiN s
\L!Cor 122, S ab): ‘Rb)" i ich. m 0,502, CO,. COO, CONR™,
NR™, or NR"COIﬁI( g&%@nﬁ?&%ﬁ&%ﬁ% Igllg%%%% Qé&gﬁﬁ)ggﬁ%%ge%ﬁa@?ﬁ§/E}f%0}ﬁ]%%&km alkyl;

each of 121 and K& idépestudntiead 34 - Nitdeeh fRAIPESRA); INRARE KR NE 38 RIS (0)2Rbl,
C1.10 alkytetyGKiiihalpateyhrishwhicineach of Ral and Rb1, independently, is H, C1.10 alkyl optionally
substituted with C C ClLA( |, aryl, o hetero and each of VI and Re,
independently, |§I%quég§%¥g5igc %%%ﬁé}?%l%éaz@%f a%ilj,!%%ﬁg?e%lg&leo?lﬁR%ng&n%zﬁﬂ “together with the
N atom t&NAfith s&Y R Sitached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group: and

R3 is H, halo, OR{@)Ra2mQHOR 5| QRnSRbRLEOIRERYICIONRIZRe:2NR32r, NRc2C(0)Ra2,
NR2C(0)C(0)0Ra2, NR'S(0)2R", Chio-aileyl. C1.10 haloalkyl, ar Ii\alo ryl, .cycloallcyl, heteroaryl,
Peterooyoalir e Bl G B o i which G20
alkyl, Cl, 10 hal Ayt aryisFelloaAy B Gkl el SR, HErsRRgcIoHIes b ary Dty nd
heteroarylalk-yl, icysloaligyiaikyfl or netetbeysiopilayiaiadiis ppionpllycstbstiluteshby: 0Rarmese groups
chosen from hal yl, C , yl,.CN, NO2, OR", C(0)0OR", C(0)NR32Rd2,
and NR'R13, in %v%%%g%:‘gﬁggﬁ ﬁ%%%%%u%‘l%%%E%%%%Z%%@%eﬁ&c1_6 alkyl, 01.6 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, aryialkyl, or heteroarylalkyl in which C1.6 alkyl, Ci.6 haloalkyl,
aryl, cycloalkyl, H8teroHetspstetseydtcanehpyratkigine forater dnfpratikyitis ofstiohally eddsteuted by
one or MaeaGvERs ahkasendiRtoRitistad HatkexdeNsdNR2. and halo, and each of R."2 and Rd2,
independently, is H, C1.10 alkyl, C140 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylallcyl, in which €1 F‘ﬁlly‘, C1. 10 haloalkyl, aryl,
heteroaryl, cycloallyl, heterocycloalkyl, arylalkyl, heteroarylallcyf,¢ycCloallcylalkyl or
heterocycloalkylalkyl is optionally substituted ygn/er ps chosen from CI-6 alkoxyl, OH,
amino, C14 allcylamino, C24 dialkylamino, S(0)2R", ClI | lkyl, C1,6 haloallcyl, C1.6 haloallcyl, aryl,
arylalkyl, heteroary, I, heteroarylalkyl, cycloallcyl and heterocycloalkyl, or 12."2 and Rd2 together with
the N atom to which they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group. Ina
fourth aspect, there is provided a medicine for use in treating a disorder mediated by an
overproduction ef&eyidkifenthdrestivineito amprisinly saéompelind of Formula I:

wherein

A s absent, (CRR ), inwhichnis 1,2,3. 4, 0r 5, ora heteroary! selected from



and/or at least one pharmaceutically acceptable salt thereof wherein A is absent, (CR'R"), in which n is
1, 2, 3, 4, or 5, or a heteroaryl selected from r\\' sThss N,scs, N Nl

O~N S~N N~ N~N
A S S

R'll

3

B

.
\N\N [ T gﬁg’\ N
Ay %Q\i Ay

N ~ N N,
SOV O WY SN W

¢ ; rA
RES FRS

in which each of R and R“, independently, is H or C, jpalkyl, and R isHor Cyoalkyl, in which Cy
alkyl is optionally substituted by one or more groups chosen from halo, C(QO)R?, OR®, SR, $(0),R®, NR°RY,
C(O)NR°NRY, in which each of R® and R®, indepﬁ;ndenﬂy, s B, Ceatkyl, Ciyg ﬁa]oa]kyl, aryl, or heteroaryl,
and each of R®and RY, independently, is H, C) élkyl, Ci.p haloalkyl, aryl, or heteroarvl, or R® and R?
together with the N atom to which they are attached form a 4-, 5-, 6- or 7-membered heterocycloaltkyl group;

& 5 A

X is absent, (CR*R"),, in which m is 1,2, 3,4, or 8, SO, SO,, CO, COO, CONR®, NR®, or -
NRYCONRY, in which each of R¥, RY, R®, and RY | independently, is H or C;_;; alkyl;

Bis

each of R’ and R?, independently, is H, NR'C(O)R™, OR™, NRTRY, NRE'C(O)OR”, NRYS(O),R”,
Cy.19 alkyl, or Cy.jp haloalloyl, in whick each of R* and RM, independently, is H, C,., alkyl optionally
substituted with Cy¢ alkoxyl, Cr.1o haloalkyl, aryl, or heteroaryl, and each of R® and R¥, mdependently, is H,
Cis¢ alkyl, Cy.po baloalkyl, aryi, or heteroaryl, or R* and RY together with the N atom to which they are
attached form a 4-, 5-, 6- or 7-membered heterocycloalky! group; and

Zh



'tls bzz. NN JI Nise OINN,S I,> ,and rtrrr'sts’ in which each of It." and R", independently, is H or
Ckio alkyl, and IC is H or Chio alkyl, in which Cm alkyl is optionally substituted by one or more groups
chosen from halo, C(0)Ra, ORb, SRb, S(0)21e, NieRd, C(0)NRONRJ, in which each of le and Rb,
independently, is H, C110 alkyl, Cr10 haloalkyl, aryl, or heteroaryl, and each of Rb and Re,

independently, is M ;Okitalkyh g R 8, U&h)@ﬂ%i/loafylswlhmﬁméky omﬂﬁ@n@hﬂﬁ#qggﬁ@g@ ith the N
atom to w ta pLa re tergc rou |x 55ItS \NKkr
sSSP sl o

NJNJis,or-1 |s absent, ( Fé m in Whic

CONRY, NECBH RIS DRI i adich b‘Fﬁ%M@%’O%R@VOW@@MQﬁW@ <P| mﬁl@kl&alkyl
each of R1,artbR3 L indepeneehtlyslialki, Ném@@)ile:t&mdhﬂﬁﬁllwmﬂ,w@&ﬁmmZbclﬁﬁﬁc)f?e&@h Cm

alkyl, or C s | 3.H, S 10aky y
subst.tuteﬁ*’v?%%“i%‘L;%E%Yé%ﬁ?;ﬁ%ﬁﬁz%?ﬁﬁﬁ%ﬁ% R P nl e bR I PRI

independe a‘?ﬁa@faﬁﬁoﬁwpﬁlﬁgh%aﬂ@ )9& L ABBr Jaryrog BT EndIR’éﬂ%@"éMﬁ‘WP@ﬁthe N
atom to which tiveyeadentittacHed: forhylaCds HBloaBabrimerhbérdchheterotyeloatloybgroypraid], or

heteroarylalcyl in which Cy.¢ alkyl, Cy.s haloaliyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroaryialky! is optionally substituted by one or more groups chesen from OH, C; alkoxyl, CN, NO,, and
halo, and each of R¥ and RZ, independently, is H, C, ;¢ alkyl, C,.jo haloalkyl, aryl, heteroaryl, cycloalkyl,
heterocyeloalkyl, arvlalkyl, heteroarylalcyl, cycioaﬂqflalkyl or heterocycicalkylalkyl, in which C,.; alkyt, C;.
10 haloalkyl, aryl, beteroaryl, cycloalkyl, heterocycloalky!, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
neterocycloalkylalkyl is optionally substituted by one or more groups chosen from C,¢ allcoxyl, OH, amina,
Cy4 alkylamino, Cy.¢ dialkylamino, S(O}R", Calkyl, C, 4 haloalkyl, C,.¢ haloalkyl, aryl, aryialkyl,
heteroaryl, heteroarylalkyl, cycloalkyl ar.ld heterocycloalkyl, or R and R together with the N atom to which
they are attached form a 4-, 5-, 6- or 7-membered heterocycloaikyl group.

In a fourth aspect, there is provided & medicine for use in treating a disorder mediated by

an overproduction of a cytokine, the medicine comprising a compound of Formula I:
RT

R%\X/A S S
L
RZ

and/or at least one pharmaceutically acceptable salt thersof

wherein

A is absent, (CRR ), in which nis 1, 2, 3, 4, or 5, or a heteroaryl selected from
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R3is H, halo, OC(0)Ra2, C(0)0OR"2, ORDb2, Sle2, so2Rb2, c(0)NRo2Rdz, NRozes, NRosc(0)Ras,
NR2C(0)C(0)0Ra2, NR2S(0)2Rb2, C1-10 alkyl, C3.10 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylallcyl, cycloalkylallcyl or heterocycloalkylalkyl in which Cmo alkyl,
C. io haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylaLkyl, heteroarylallcyl,
cycloalkylalkyl or hetequycloalkylalkylgs,@ptlonally sum;st;guted by one QLH]OI’Q groups chosen from

halo, C1-4 alkyl, aloalkyl, aryl-Heteroaryl, 02, ORb2, %(Q{OR , C(O)NR2Rd2, and
NR2Raz2, in Wh|c%eaé‘h of Ra2 an§ It." Q%’ependentl A 03.6 alkyf?'0176 haloalkyl, aryl, cycloalkyl,

heteroaryl, heterocycloalkyl, arylallryl, or heteroarylalkyt in WhICh Cm alleyl, 014 haloalkyl, aryl,
cycloalicyl, heteroaryl heterocycloalkyl arylalkyl or heteroarylallcyl is optionally substituted by one or

more groups cho ofh OH, 01- I ON, (E@Malo a /fa\ of R2 and R62,
independently, is WCW C ohao yI ar o) jyl cygloals terocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylallcyl or hetemcycloallcylalkyl in which Cmo aIkyI CL haloalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroary, lallcyl, cycloalkylalkyl or
heterocycloallcylalkypi\|s optionally su ted by one or more groups chpsen from 01.6 alkoxyl, OH,
amino, alkylaminq, O |aIIcyIam|no %"2 01. 6"?||C l, 03.6 halo IIc , 034 haloalkyl, aryl,
arylalkyl, heteroaryl, rylalkylz cycioa Ian IoaIIc .' and Ra2 together with

the N atom to which they are attached form a 4 5 6- or 7- embered hetefocycloallcyl group. In
a fifth aspect, there is prowded a pharmaceutlcal composition comprising a pharmaceutically

acceptable carrier ayn compound @f-Fgymula l: a at least ong, rmaceutically acceptable
salt thereof wher gsent (%Mwhlch 1 3, 4, or B, or:a heteroaryl selected from O

‘N '1/21-4N hSS "N N Py NN,
s"f s
| ’%ﬁ ,and \E/\i:,

tb
in which each of R and R, independently, is H or Cy.jpalkyl, and R is H or Cyp alkyl, tn which Cy.10

_r’ ’ »
o

alkyl is optionally substituted by one or more groups chosen from halo, C(O)R?, OR®, SR®, S(0),R", NR°RY,
C(O)NR°NR, in which each of R® and R®, independently, is H, Cl,.m allcyl, C,.)¢ haloalkyl, aryl, or heteroaryl,
and each of R® and R®, independently, is H, C;.1 alkyl, Cj.q0 haloalkyl, aryl, or heteroaryl, or R® and R
together with the N atom o which thf:y are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group;

Bxs Y\/I EN\D or%‘l \)

X is absent, (CRB R™), in which mis 1,2, 3, 4, or 5, S0, SO, CO, COO, CONR®, NR*, or
NR“CONRY, in which each of R*, RY, R, and RY, independently, is H or Cyqalicyl;

each of R' and R?, independently, is H, NRC(Q)RY, OR™, NR“RY, NR¥C(OYOR™, NR¥S(Q),RY,
Cy.y9 alkyl, or Cy.jghaloalkyl, in which each of R* and R™, independently, is H, Cy.1 alky! optionally
substituted with C,.¢ alkoxyl, C,.4g haloalkyl, aryl, or heteroaryl, and each of R* and RY, independently, is X,
Crip alkyl, Cy.5 haloalkyl, aryl, or heteroaryl, or R® and R¥ together with the N atom to which they are

attached form a 4-, 5-, 6~ or 7-membered heterocycioalkyl group; and



\--ekss Ncs. -(s*, \NE-61.1) cs, , Il , and rtdsrtd in which each of R and R", independently, is H or
CmO alkyl, and R" is H or Ci.10 alkyl, in which Cmo alkyl is optionally substituted by one or more
groups chosen from halo, C(0)12.a, OR", SR", S(0)21e,NReltd, C(0)Nrfad, in which each of R." and .
Rb, independently, is H, C10 alkyl, C1,10 haloalkyl, aryl, or heteroaryl, and each of 11." and Rd,
independently, isit sGi m@mmﬂmmmaﬂmﬁamﬂﬁosmé;mmm? HRGIR’UW@@@R"WW the N
atom to whigh a ere teroc oup; srr "5.1\1,N*
Bs,0 %)%?sggbsent (CRded Er?}wﬁ‘}é glr%ygcloiﬁ %IO%@? ph(%? gg a@(@ Lgd%g %ylng NR", or
NR"CONFéﬁm%ﬁCW?ﬂ@ﬁyéé‘cﬂ%‘fYM&wF@ﬁWﬁb’i srieRby afrbadiearms Rl EphaRyt: 1« ksl Cr

1o haloalleyl, aryl, haloarvl, cycloalkyl, heteroaryl, heterocycloalkyl, arvialkyl, heteroarvlallkyl, cveloalkylalloyl
or heterocycloalkylalkyl is optionally substituted by one or more groups chosen from halo, C,. alkyl, C;..
haloalkyl, ary], heteroaryl, CN, NO,, OR™, C(OYOR®, C(O)NRPRE, and NRZR¥, in which each of R and
R™, independently, is H, C, alkyl, C; haloalkyl, arvl, cycloalkyl, heteroaryl, heterocycloalkyl, arylaliyl, or
heteroarylalkyl in which Cy atkyl, C 4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocyeloalicyl, arvlaliyl, or
heteroarylalky! is optionally substituted by one or more groups chosen from OH, C; 4 alkoxyl, CN, NO,, and
halo, and each of R and R¥, independently, is H, €. alkyl, C1.1o haloalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalky! or heterocycloalkylalkyl, in which C, .y alkyl, Cy.
10 haicalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarvialkyl, cycloalkyiatky! or
heteracyeloalkylalkyl is optionally substituted by one or more groups chosen from Cy¢ alkoxyl, OH, amino,
C,. alkylamino, Cy. dialkylamino, S(O)L,R™, Cysalkyl,

Cy ¢ haloalkyl, Cyshaloalkyl, aryl, arvialkyl heteroaryl, heteroarylalkyl, cyeloalkyl and heterocyeloalloyl, or
R and R% together with the N atom to which they are attached form a 4-, 5-, 6- or 7-membered
heterocycloalky! group.

In a fifth aspect, there is provided a pharmaceutical composition comprising a

pharmaceutically acceptable carrier and A compound of Formula I
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each of Rl and R2, independently, is H, NRd1C(0)Rd', Rh', 1\11RdiRdi, NR'IC(0)0RbI, NRd1S(0)2Rbl,
C2.20 alkyl, or C2.20 haloalkyl, in which each of Ril and Rh', independently, is H, C1.10 alkyl optionally
substituted with C1.6 alkoxyl, C1.10 haloalkyl, aryl, or heteroaryl, and each of Rd' and Rd',
independently, is H, alkyl, C2.10 haloalkyl, aryl, or heteroaryl, or Rd" and Rill together with the N
atom to which they are attached form a 4-, 5-, 6- or 7-membere tergcyciloalkyl group; and R3is
H, halo, OC(0)Rd2, C(0)0Rb2, Cab’, SRb2, SO2Rb2, C(0)NrZR: 02Rd2, NRd2C(0)Rd2,
NRd2C(0)C(0)01e2, NR.d2S(0)2Rh2, Cl.l@aglky/l,ﬁcl.l hal@al ryl, haloaryl, cycloallcyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroaryfallcyl,[cyclpalkylallcyl or heterocycloalicylalkyl, in
which C1.10 alkyl, C1.. 20 haloallcyl, aryl, haloaryl, cy yl heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkﬁzis optionally substituted by one or more groups
chosen from halo, Cl.4C1-2 haloalkyl, aryl, heteroaryl, CN, NO2, ORb2, C(0)0R52, C(0)NRc2Rd2, and
NRd2Rd2, in which gachof Rd mgg&cgﬂ?g%gggﬁwh igH,,£1.6 alkyl, C1-6 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylallcyl, or heteroaryialkyl in which C1.6 alkyl, C1.6 haloallcyl,
aryl, cycloalkyl, h@flé%gryl, heterocycloalkyl, arylalkyl, or heteroarylalicyl is optionally substituted by
one or more groups cheserGror.QHy IR n6sdllokyd, @R, dNORantyhalestantieach of Rd2 and Rd2,
independently, is H, G1.10 alkyl, C1.1@hgloalkyl, aryl, laeteroaryl, cyclpalkyl, heterocycloalkyl,
arylalkyl, heteroar%ak[cyj\\c&cloalky&ilakl{yl /&)r\h teroeyelféa%l@lkyl, irgwlﬂch)gzzo alkyl, Ch 20 haloalkyl,
aryl, heteroaryl, cyclodtkyl, heterocyclo8ikylsarylalicyl, %ter@farylalkyl, é%/cloéllcylalkyi or
heterocycloalkylalkyl is optionally substituted by one offmore groups chosen from C1.6 alkoxyl, OH,
amino, Ci..4 allcylamino, C24 dialkylamino, S(0)2Rb2, C1.6 alkyl, C1.6 haloalkyl, C1-6 haloallcyl, aryl,
arylalkyl, heteroar%el,/gf roarylalk &g[aﬁgﬂcyl anqbﬂggMoalk I ? and Rd2 together with the
N atom to which they ached ornmy >¢5-, 6-Or emgbered hetaréeyeloalkyl group. Ina
sixth aspect, there is provided a proces for the preparation of a compound of Formula | as defined
above or its salt or s%lyate, the process comprising: (a) coupling a compound of the following formula;
R2 wherein B is a 5-6.:membered heterearyl, and each of R1 and R2, ingependently, is H, halo,
NR6C(0)1e, ORm,NROIRAT, ch@ NTIL'ISE)2Rm, Ci.10 Mi_lo haloalkyl, in which
each of Rai and RBI, i ngdentl)k IS N, C'Silo alley!," 2720 haloglkyt, or heteroaryl, and each of
Rd and Rdl, independently; is H, 0140 alkyl, 0140 haloalk-yl; aryl, heteroaryl, or Rd i and Rd' together
with the N atom to which they are attached form a 4-, 5-N 6- or 7-membered heterocycloallcyl group;

with a compound of theYollowing formutay = N
L | L
gm;, gz)\/\; , g/[N]\éé ) g);\)\ﬁ
; ] | EN & a
N
T, R O
&

in which each of R and R', independently, is H or C;.jpalkyl, and R " is H or Cy.0 alkyl, in which ;.1
alicyl is optionally substituted by one or more groups chosen from hale, C(O)R?, OR", SR®, $(0),R®, NR°R,
C(O)NRNR?, in which each of R” and R, independently, is H, Cy.jq alikyl, €y haloalkyl, aryl, or heteroaryl,
and each of R® and R’, independently, is H, Cy.yp alkyl, C,.1 haloalkyl, aryl, or heteroaryl, or R® and R¢
together with the N atom to which they are attached form a 4-, 5-, 6- or 7-membered heterocycloalky] group;
EN NP 5%,,3
N

N, 2 o N2
Bis ¥ ONT KT o
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R"-XI-C(0)-L, wherein L is a leaving group, Xl is deleted or (CR&R&)m, in which mis 1, 2, 3, 4, or 5,
and each of Ral and Rbl, independently, is H or C1.10 alkyl, and R" is H, halo, 0C(0)Ra2,
C(0)ORb2,(cd2, K C1_10 alkyl, C1,10 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl,
aryl alkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalicyl, in which Co alkyl, Crio haloalkyl,

aryl, haloaryl, cycﬂp@lﬂgﬂbmﬁawmﬁaﬁpﬁyelpql@l4amall@yb@e&%%aéawk@%ﬁa'l@é'a“cy' or
heterocycloalké(? llso tionally %ngg)stgtutad N_% halo, Cha alkyl, €1-4 halcallcyl, aryl, heteroaryl, CN,

NO2,Ro b25¢ 3?\?1‘32 %2 Byr R BantSAmIRiEh s Grred2 and RI'2, independently,
is H, C3_6 alkyl, @th@ﬁalaall%?l rafylesipotbalkyl, N&té?@b)wl,, PEAEYEB kA @@@RR&WBPS(O};R“
hetcroarylatkyl in.-whieb, Qﬂra@a&wlm%@naa&%mlaambICMFJaﬁMnh feroalyl, *ngl sagycialkyl,
arylalkyl, or heter Vyglgyll O}PSIOEI Ggf?f’c? |tut - 6 alkox fyI,QCN 2, or halo, and each
of P:2 and RdZ"indep endén i) %{ ﬁ)%aﬁ% GEASh RetSidhry Popersatys B
heterocyclé?alK}ﬂllkﬂnﬂaikwoh@l‘éréahﬂah@fﬁ@yﬂdaﬂ( mﬂ@?‘mm&mm@&oa}mmwhmwmmm 10
alkyl, C1, tarhaleatky, a4yls- h@t@maﬁyim&ygd(yg{kly;@vhm alkyl, arylalkyl, heteroarylalkyl,

cycloallcylalkyl or et C I ub, e all Q Cl4

allcylamino, C2- 8I{ad|algc%a¥1||§§ Qgg Qé'd;o‘%i aIkSF %E%{hcf: y, %‘?ﬁ}ﬂ %{ﬁ% ryl; arylalkyl,
heteroaryl, %t&@%@% &l §§HQ2§ o?he?@?ﬁc?cld&ﬁ@@'ﬁfﬂé@aﬁdlm Q@iﬁ@tﬁéﬁﬂﬁfﬂthe N atom
to which theyaseyattacheshiaryl, adecamyiBkar @dmammmh&tﬁf&g&maay%grgu@ﬁ@irc(m apypEting a

o Roune hiliohauind MUy HanVL REMARIEIA HASIET (il MUENDIRS 2 °
4, or 5, and’each of R and R inde end’ently, Hor CI- gfined as above
or heterocycloaﬂa:yialkyl 1': optwnally subsntuted by one or more groups chosen from halo, C;4 alkyl, Cjy

haloalkyl, aryl, heteroaryl, CN, NO,, OR™, C(O)ORY, C(ONRPRE, and NRZRZ, in which sach of R and
R , independently, is H, C, alkyl, Cy haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, aryialicyl, or
heteroarylalkyl in which C, ¢ alkyl, C,.s haloalkyl, aryl, cycloatkyl, heteroaryl, heterocycloalkyl, arvialkyl, or
heteroarylalicy] is optionally substituted by one or rnore groups chosen from OH, C, alkexyl, CN, NO,, and
halo, and each of R and R®, independently, is H, C;.jq alkyl, Cy.1, haloalkyl, aryl, hetercaryl, cycloalkyl,
heterocycioalkyl, arylalkyl, heteroarylalicyl, eyeloalkvialkyl or heterocycloalkylalkyl, in which €40 alkyl, Cs.
10 haloalkyl, aryl, hetercaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroaryialkyl, cycloalkylalloyl or
heterocycloalkylalkyl is optionally substituted by one or more groups chosen from
C;.5 alkoxyl, OH, amino, C,.4 alkylamino, C, ¢ dialkylamino, S(0},R™, Clﬁé alkyl,
C;.¢ haloalkyl, C;.¢haloalkyl, aryl, arylialkyl, heteroaryl, hetercarylalkyl, cycloalky! and heterocycloalkyi, o1
RZ and R® together with the N atom to which they are attached form a 4-, 5+, 6- or 7-membered
heterocyeloalky! group.
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with a compound of the following foimula: wherein L is a leaving group, X2 is deleted, SO, 502, or CO,
and R36 is 1,ac2Ra2, C110 C1_10 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylaLkyl, heteroarylaLkyl, cycloaLkylalkyl or heterocycloalkylalkyl, in which C140 alkyl, C110
haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalk-yl, heteroarylallyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by halo, C1-4 alkyl, C1-4 haloalkyl, aryl,
heteroaryl, CN, N©2, @Rb2as/€£0)0Rb2s COINRC2Re&:e0r RR BR g2pirandmichi 12 Brepohkdde are

defined ahoye, o i) &&H%H’L%&&QJ&E%{‘& 951%%@9&&93206&%% AN R2 wherein L is a leaving
group, A' is a heteroaryl selected from the group consisting of S “NN--N k-4 N F/1™
(a) coupling & compound of the following formula:

RT
o~ N
HG\N |
. s
RE

wherein B is a 5-6 membered heteroaryl, and each of R’ and R?, independently, is H, halo,
NREC(OIRY, ORY, NRURY, NRYC(O)ORY, NR7S(0):R", Cy.y0 alkyl, or

C, .o haloalkyl, in which each of R and R™, independently, is H, C, . alkyl, C.;¢ haloalkyl, aryl,
or heteroaryl, and each of R and RY, independently, is H, C,_p alkyl, Ciq¢ haloalkyl, arvl,
heteroaryl, or R* and R together with the N atom to which they are attached form a 4-, 5-, 6~ or
7-membered heterocyeloalkyl group;

n



, and Tie in which each of R and R, independently, is H or C1_10 alkyl, and R™ is H or C140 alkyl, in
WhICh CIA( alkwd,sl&@;t@p@gy substituted by halo, C(0)Ra, ORb, SRb, S(0)2R MR-
C(O0)N1ReNTRd, in which each of Ra and Rb, independently, is H, C1-10 aIkyI C140 hanaIkyI aryl, or

heteroaryl, and each of141 and Rd, i is H, C140 alkyl, Ci.to haloalk-yl, aryl, heteroaryl,
or 11' and BY together wﬁﬁ%ﬁéﬁ%‘i‘&%%@&ﬁ&f’cﬁ?ﬁ?@? K& Hitached folio a 4-, 5-, 6- or 7-membered

heterocycloalkyl group, B, RI, and R2 are deRifex as(apave; with a compound of the following formula:

wherein R3" s OG(OIR0Z, ORZ;SPA2 S0P NRIRIZNR CIAANIDECIOICO)0Ra

NR02S(0)2Rb2, Chia alkyl, C140 haloalkyl, aryl, haloaryl; cyc ]’f<y11 eteroar eterocycloalkyl,
arylalkyl, heteroaryraqﬁkw%fétbgﬁﬁy@n@l?orm%%é?a%fgﬁé%amﬁa{kﬂz irelrici R o Bilb#io C 140 haloalkyl,

ﬁryl haloa;ryllkCﬁ/clllg@tqy Rh%@(r@mhﬂg(q@mggmﬁa@?ﬂm M@Ilgylmlilglétainggrmlfylkﬁlgwlpﬂkyl alkyl IorC N
eterocycloalkyla titute o] oalyl, aryl, heteroary
NO2, ORb2, c(0)0 52’ %)%I‘%ré g‘?\l"ﬂé’f Qal @M% ‘ﬂggnd Rd2 are defined above,;
and after (a), (b), mc@ammauymmg@mmmmy @ceeﬁitalb[ésﬂiﬁba@lvaw of the
compound of Formy|g.l-abtaingd:, One smhodimert af tis disclosyre feattrgsimidazole compounds

of Formula 1: R1
cycloalkylalkyl or heterocycloalkylalicyl is optionally substituted by halo, Ci.4

alkyl, C14 haloalkyl, aryl, heteroaryl, CN, NO;, OR™, C(OYOR™, C(O)NR®RY,
or NR®R¥, in which each of R* and R, independently, is H, C,¢ alkyl, Ci.6
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloaikyl, arylalkyl, or
heteroarylalkyl m which Ci alkyl, Cisg haloa}l{yl; aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, or heteroarylalky! is optionally substituted by OH, Ci.
g alkoxyl, CN, NOa, or halo, and each of R and R‘D', mdependently, 1s H, Cy g
alkyl, C;.;o hatoaliyl, aryl, heteroaryl, cycloalkyl, heterocycloatkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Cy_1g alkyl, Cy.
10 haloalkyl, aryl, hetéroaryl, cycloalkyl, heterocycloalkyl, arvlalkyi,
heteroarylalkyl, cycloallkylalkyl or heterocycloalkytalkyl is optionally substituted
by Ci alkoxyl, OH, amino, C aliylamino, Co.s dialkylamine, S(ORRY, Cis
alkyl, Ci héloalkyi, Cy.¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloatkyl or heterocycloalkyl, or R and R* together with the N atom to which
they are attached form a 4-; 5-, 6- or 7-membered heterocycloalky! group; or
(b) coupling a compound of the following formule:
R’T

A S

L

RZ

HaN"

kl

wherein A is deleted, (CRR), in which 1 is 1, 2, 3, 4, or 5, and each of R and R,
independently, is H or Cy.y0 allyl, B, R, and R” are defined s above;
with a compound of the following formula:
L_X2“R3b
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l. In this formula, A is deleted, (CR R an which nis 1, 2, 3, 4, or 5, or a heteroaryl selected from the

group consistir{g(pé(} 05020 I1is in which each of R. and R", independently. | r C1 10 alkyl, and
R-is Hor C110 al y(f, in which C1_10 alkyl is optionally substituted by hgfgoé,(%if)l;f%mw Se, S(0)2Rb,

Nne, C(0)NReNRd, in which each of Re and Rb, independently, is H. Cj_jo aIlgyI,dZCi_lo haloalkyl, aryl,
or heteroaryl, afAeEHEf & REEHE ReFandeiselitiétty9s 3921 Chh i, ciNBOhaiGaieyl, aryl,

heteroaryl, or Regiand Rdiogektawithihe-N, atemaleywhiestasy, areatagbaddorm a 4-, 5-, 6- or
7-membered heter loalkyl ; B is a 5-6. membered heterparyl; Xis deleted, (CRe'Rb)n in which
mis1, 2, 3, 4, St ?%é,gﬁ%%ag’g%o%??ﬁ%ﬂ%@ﬁfﬁe%? é@%%%%ﬁﬁéﬁ@éah of Re', Rb', Re’,
and Rd', indepehidéntlycikeiaadnClarsd kpryb sz o R ArdrReylindependeatty].is H, halo,
NRe1C(0)1e, ORMReIRak-MIG() 0RN MRS I2BbI Gl Gl Balgalkyl, in which each of

Rel and Rbl, indeépendently, is H, C1.10 alkyl, C1-10 haloalk%/I, aryl, or heteroaryl; and each of Re' and
Rdl, independeﬂﬁ??f??ﬂ@fﬂ?@%&ﬁﬁﬂiﬁ&@’ﬁ?ﬂ&ﬂﬁpﬁr)}?ﬁ HetEfo sty P ReRand Rwith the N atom
to which they Sax€ iR heid fol TR 4 orINRERAT, TrmimbrTedhRf@ tecyeivalivi@rgup; and R3 is H, halo,

OC(0)Raz, C(0)0RDb2, O'(%?g{}%f?x)@lﬁcompound of the following formula:

R‘l
' N
LA E\ S
//
R2
’

wherein L 1s a ieaving group, A’ is a heteroaryl selected from the group consisting of

O~N SN N~N

) )
IR %“#{g;.&\f, N

LV\N jN N N
A, v, O, O
i

Rl n

\N»N 1 oS N™ ™= N\
'Zi'-&\)\;g E/END\;, gl [/ ;5 }E i/ ;’

NS PN Na Ny
Y z/[rg\;, AL

N0 s’\rj Ao
l%f , l %&‘ , and \E%;f' :
in which each of R and R, independently, is H or Cpjoalkyl, and R is H or Cj.5¢
alkyl, in which C.¢ alkyl is optionally substituted by halo, C{O)R?, OR®, SR®,
S(0)R®, NRRY, C(O)NR*NR®, in which each of R* and R®, independently, is H, C.10
alkyl,

C).;0 haloalkyl, aryl, or heteroaryl, and each of R® and R®, independently, is H, Cy10



sRb2, s02,,b2, NRe2C(0)Ra2,-.N | [(0)C(0)ORa2, NRc2S(0)21e2, C1.10 alkyl, CIA()
haloalkyl, aryl, hal loalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloallsylalkylao?) @%(!rsogc(i:}f/%loalkylalkyl, in which C1.,0 alkyl, C1_10 halodl %Usézr%?[% %%Toaryl,
cycloalkyl, heteroaryl, hetcrocycloalkyl, arylalkyl, heteroarytalkyl, cycloalkylalkyl or
heterocycloalkytayistof LhbsatersegbyHalsr el @l&ﬁﬂ};@ﬂlﬂhﬁb@éﬁ@w #rythisbteroaryl, CN,
NO2, ORb2, C(@})Rh2:&(QINRe2RI?s NRO21 M tervehish:sashoefifRe2aRdeRE2 Jadependently, is
H, C1.6 alkyl, CL.6 pglgallayl %%/chalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or heteroarylalkyl in
which Ci_6 15a yal “CrBMaoa Eyf,’ aryl, cycloalkyl, heteroaryl, heterocycloalkyt, arylalkyl, or
heteroarylalkyl is optiona#ifhsubstineted bi/ti@kEhlICti8ztkoxyk: CN, NO2, or halo, and each of Re2 and
Rd2, independently, is H, C1.,0 alkyl, C1.10 halqalky, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl.or heteroc g’oalkggla(jg l, in which,C140 alkyl, CI-10 haloalkyl,
aryl, heteroaryl "0 gl’ﬁﬁq@?gro boa?i?yl: §9}élkﬁphé?ter Igmaéycloalkylalkyl or
heterocycloalkyiatKyl(is)opigrrflybstdmed, oy £4d1e, atkaxyd @kly1asmin 0.6, alkylamino, C2..9
dialkylamino, sgog% & GLb gllﬁyhﬂgl 6 ha a!kéll Cil.6.haloalkyl,. arylalkyl, heteroaryl,
hcteroarylalkyl, gycl%a ky%oerzrﬁe%’roéféfggf@allfﬂgr’ ngbglg?;ld %%50?6%81%?% Wit Bt%é?ﬁt(%% to which they
are attached foRsicarayeisaliglageyy-mambe fed:2Btibteroceiediiyl grodplRefermitigatbykormula |, a

subset of the ingl@gr@qug@gy@@dg@gqm&ﬁmy@f@q@m%@pcwmﬁgp&A is deleted, CH2, orNIn

these compounds, 8 ¢S Qcan ENEER% X g e delefed, (CRaoln, co, coo,

heteroaryl, CN, NOs, OR™, C(O)YOR™, C(OINRZRY, or NRR?, in which R, R™,
R%, and R™ are defined above; |
and after (z), (b), or (¢), optionally forming a pharmaceutically acceptable salt

or solvate of the compound of Formula I obtained.



NR", CONRe, or NRcCONRd'. More specifically, X can be CH2, NH, CO, COO, 30CONH, or
NHCONH. The term "alkyl" herein refers to a straight or branched hydrocarbon, containing e.g.
1-20 carbon Examples.of alkyl gro include, but are not limited to, methyl, ethyl, n-propyl,
i-propyl, nbl%%%%%ﬁmgﬁpdoﬁﬁt%g#%% e%%?mg lE)nxly Pg ere iy an SC?%I%W%@ tetra "haloakyl" refers
to an alkyl group having 5one or more halogen substituents™Example haloalkyl groups include CF3,
C2F5, CHEZ2, CC13, CHCI2, C2C15, and the like. Then@lalkyr (or "heteroarylakyl") refers to
alkyl substituted by aryl (or heteroarylﬁ?aand/“e loalkylatk r "heterocycloalkylalkyl") refers to alkyl
substituted by cycloalkyl (or heterocycloa’fkyl). A ample arylalkyl group is benzyl. The teim
"cycloalkyl" 10refers to a saturated, cyclic hydrgcarbon moiety, such as cyclohexyl. The term
"heterocycloalkyl" refers to a saturated, cyclic moiety having at least one ring heteroatom (e.g., N, 0, or
S), such as 4-tetrahydropyranyl. The term "aryl" refers to a hydrocarbon moiety haying one or more
aromatic rings, Exampigsohalyhmoigtigspiciude .phenyl (Ph),phenylene, naphthyl, naphthylene,
pyrenyl, anthryl, and 15phenanthryl. The term "haloaryl" refersto’an aryl group ha(‘/ifryng one or more
halogen substitGeits TPHete FPHARIBER)E ?éfers to a moiety having one or more aromatic rings that
contain at least one hetergatpm (e.g., N, 0s-9¢ S). Examples.Qf heteroaryl gagieties include fury’,
furylene, fluorenyl, py@mﬁmfhiepyl, ox@zd{yl,linqai‘]gdazolﬂ,—ﬂlﬁa;bl\yl, pyridyl—,(@;ﬁmidinyl, quinazolinyl,
quinolyl, isoquinolyl and indolyl? The 20term "halo” or "hald !en";lncludes flﬂorofschloro, bromo, and
iodo. The term "alkylamino" refers to an amino group substituted by an alkyl group. The term

"dialkylamino” refers to amagfo group iuébsgituted by two Irgyl groups. Alkyl, haloalkyt, alkoxyl,
tel

arylalkyl, heteroarylalkyl€yaioalkylakyt; ,tq: cloal (kMycloal %ge?lcycloalkyl, aryl, and
heteroaryl mentioned Shéreininclude botlﬁ‘i{“su tituted and unsil,bstitutedsmm ies, unless specified

otherwise. Possible substituents on cycloaﬁ<yl, cycloalkenyl, heterocycloalkyt, heterocycloalkenyl, aryl,
and heteroaryl include, bwit are not limited to, Ci-CiO alkyl, C2-Cia alkenyl, C2-C10 alkynyl, C3-C20

cycloalkyl, C3-C20 cyctaill)qn\yl, Ci-C20 ocycloalkyl,©4-C20 heterogygloalkenyl, C1-C10 alkoxy,
aryl, aryloxy, heteroaryh— ! G f D\ .
f N Ny NNy

3

NS NS AN R
E/H\ /Nj\;, 2)!\)\; ‘it/[N’J\; L

, e
/ ; iR
\EC*/}Q o \LS/\%M 5 and \Eéf s

in which each of R and R, independently, is H or Cy.ypalkyl, and R is H or Cy.yq
alkyl, in which Cy.i0 alkyl is optionally substituted by halo, C(O)R®, OR®, SR®,
S(O:R®, NRRY, C(O)NRNR, in which each of R® and R, independently, is . C;.1,
alkyl, Ciio haloalkyl, aryl, or heteroaryl, and each of R® and R, independently, is H,
Ci.0 alkyl, Ciyp 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 18
a 5-6 membered heteroaryl; X is deleted, (CR‘”"R"“‘_)m i whichmis 1,2, 3, 4, or 5, SO,
02, CO, COO, CONR®, NR®, or NR“CONR"', in which each of R*, R®, R®. and
RY, independently, 1s H or C_y; alkyl; each of R' and R?, independently, is H, halo,

2r



30heteroaryloxy, amino, C1-C10 alkylamino, CI-Cm dialkylamino, atylamino, diarylamino, C1-C10
alkylsulfonamino, arylsulfonamino, CI-ClI alkylimino, arylimino, C1-C10 alkylsulfonimino,
arylsulfonimino, hydroxyl, halo, thio, C1-C10 alkylthio, arylthio, C1-C10 alkylsulfonyl, arylsulfonyl,
acylamino, M8 Uinothioacyl, amido, amidino, guanidine, ureido, RAigLF&I# %3N0, nitro,
nitroso, 4 azido, acyl, thioacyl, acyloxy, carboxyl, and carboxylic ester. On the other hand, possible
substituents NR alkyh) Rikemiyf! ovaikytyNREIGde)aiROE thi sioyerréaited silstitients except C1-C10
alkyl. Cycloalkyl, loalkenyl, heteraeyclo l, .heterocyclpalkenyl, aryl, and.heteroaryl can also be
fused with e?gﬁo%%g’r}%‘}&nlo 16<2f1r€’(-12ér%f(l:?'(g)adierlﬁlen' dflﬂ%@)a?sgg é&jﬁé%glafég%&g(%ﬂr%éfﬁod of decreasing a
level of a cytokidked. gryT NFerdmdrlundrer by bTitactiRg theleytokndy(e g, TNRalkyinterlukine) with

an effective amouniQfigne, Q1 MALAHNe RidazelecomapundsohE Y TIA L TAE nigukine include

but is not Iimite'ofto IL-l p, IL=2, and IL-6. Still another embodiment of this disclosure relates to a

method of tréitingehaisraet 10mmebidied Bymhesvehpioaaterlion seyokineReig HTNFa or
interlukine), skich @s(tammatiy Boviet-digedsedinttuding@rehis diseage and ulcerative colitis),
chronic hearﬁ%igg;re digbetes mellitus, sl%/&étemiglu us grythematosus, polé(r; ositisidermatomyositis,
psoriasis, ac @?&er%sq%%ﬂ}g Iﬁ?dé@ﬁ%aw%ﬁﬂﬁg%ih%m% 'g@ié,aékélptic shock,
graft-versus-indsigisepdealuyk ibiacrdorgstumamoacltaipaneseakiis atletgyylatharosclerosis, multiple
sclerosis, or pe io%grft | disease. Th thod includes inistering to, a subject in need of the
treatment an é#g?: Ve%%oodr%gqfr%c egi 8?%1‘%%%{; the’ uﬁ%ﬁaidi’éﬁgg{m SRS ﬁoﬁé’:ﬂm . The
comptunds bilFainuircibasddstritvedy hboteednctindék thepdatipdLinds thsrigielies, as well as their
salts, prodrage, gt aaatEenl APRIGBRIGASAL I3iigRRNAIDRIE, £anbe [qrpad bghyeen an aniop
and a positively charged group (e.g., ammoniim) on a compound o rmulal. éUItgl dI2e anions include
chloride, broﬁ%idé?ﬁ%ﬁlﬁ’é, atilfdescarrateC DhdShh AR, clisiDRethAnBsEiidiate: WRitBMacetate,
acetate, malateyHReVIalR iat2ale) FrMuats.Alutamate: gucdrenate, |acialg-glutarate, and maleate.
Likewise, a salt can also be formed between a cation and a negatlvefY
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or heteroarylalkyl in which Ci
15 alkyl, Cy.¢ haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarylalkyl is optionally substituted by OH, C, ¢ alkoxyl, CN, NO;, or halo, and
cach of R and Rdz, independently, is H, C,.10 alkyl, Ci.1¢ haloalkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycioalkylalicyl, in which Cyip alkyl, Cy. haloalkyl, aryl, heteroaryl,
20 cycloalkyl, heterocycioalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by Cy 4 alkoxyl, OH, amino, C;
alkylamino, Cy.¢ dialkylamino, S(O),R", Cpsalkyl, C)¢ 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
25 heterocycloalkyl group.
Referring to Formula I, a subset of the indazole compounds described above

O~N

W

> A
are those in which each A is dsleted, CH,, or N ; . In these compounds, B

8 o
ssr‘\/j § RS SYS
/N‘N/ N = /NJ o
canbe % ¥ ot € . X can be deleted, (CR*RY ), CO, COO,

NR®, CONRY, or NR“CONR?. More specifically, X can be CHa, NH, CO, COO,
30 CONH, or NHCONH.

(W5}



25charged group (e.g., carboxylatc) 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 incMf8&'E¥P8FLand other pharmaceutically acceptable derivatives; WhHiEHSHBR ’administration
to a subject, are 30capable of providing active compounds of Formula I. A solvate refers to a complex
foltiled between antciivencOaiipdlhetoh Famutaal ama ghphamadeudticaltyaceeptable solvent. Examples

of pharmaceutically acceptahle solvents include water e?h nol, isopropangl, ethyl acetate, acetic acid,
and ethanolaf%ﬁ]aét?{ng ?#af%%rjtﬁgr embo mgjr}l(f'nfr?\é\?gsd%g }éﬁ?éo%ggtﬁgr{ggc%’c u,éraﬁlcc)él?{ﬁ‘process. for

preparing thél&ftﬂ@tﬂﬂﬂﬁtﬁﬂé@f&)@m@m @metusling-tueit, sainsyard dotueids)Tandsontheir
inteimediates, y 1 AR PlemeRiatan e pﬁ%ﬁ%%%ﬁ“%@?&%ﬂ%“ﬂgﬁ?oﬁﬁwd of the

Sfollowing formula® R1 in which B is a 5-6 membered heteroaryl, and each of 111 and R2,
indepehdentfPEiSTHIPAIBRIRERIGECTEYRAR CRaNRE Irarykererojorele KRGI8(6)2Rw, C}_io alkyl. or

Clio haloalkytiwhich, eastiofcRd AR HRg ePRILEAN Sty © 1od & ki Gkl johaloalkyl, aryl
or heteroaryl, and each of 121"1 and Rdi, independently, is H, C1_10 alkyl, C1_10 haloalkyl, aryl,

heteroaryl, of & Shi RSO BHHET WA & RSIErEs Rt hrS A AR et form a 4-, 5-, 6- or
7-membered-hatesogyciagikylkgtoup it alkohspasindaf ihefabawingdormula: R3a-X1-C(0)-L, 5in

srich s  equig rayp .6, e, of ORI, X4 s deltod o CRART fp which m s 1,2, 3,
4, or 5, and eéach of Ra an , IN é)pen ently, IS H or Rl Y Y
10 refers o a saturated, cyclic hydrocarbon moiety, such as cyciohexyl. The term
“heterocycloalky!™ refers to a saturated, cyclic moicty having at least one ring
heteroatom {e.g., N, O, or S), such as 4-tetrahydropyranyl. The term “aryl” refers to a
hydrocarbon moiety having one or more aromatic rings. Examples of aryl moieties
include phenyl (Ph), phenylene, naphthyl, naphthyiene, pyrenyl, anthryl, and
15 phenanthryl. The term “haloaryl” refers to an aryl group having one ot more halogen
substituents. The term “heteroaryl” refers to a moiety having one or more aromatic
rings that contain at least one heteroatom (e.g., N, O, or S). Examples of heteroaryl
moieties include furyl, furylene, fluorenyl, pyrrolyl, thienyl, oxazolyl, imidazolyl,
thiazolyl, pyridyi, pyrimidinyi, quinazolinyl, quinolyi, isoquinolyl and indolyl. The
20 term “halo” or “halogen” includes fluoro, chloro, bromo, and iodo. The term
“alkylamino” refers to an amino group substituted by an alkyi group. The term
“dialkylamino” refers to an amino group substituted by two alkyl groups.
Alkyl, haloalkyl, alkoxyl, arylalkyl, heteroarylalkyl, cvcloalkylakyl,
heterocycloalkylalkyl, eycloalkyl, heterocycloalkyl, aryl, and heteroaryl mentioned
25 herein include both substituted and unsubstituted moieties, unless specified otherwise.
Possible substituents on cycloalkyl, cycloalkenyl, heterocycioalkyl,
heterocycloalkenyl, aryl, and heteroaryl include, but are not limited to, C,-Cyy alkyl,
Cp-Cyo alkenyl, C2-Cyg alkynyl, C3-Cso cycloalkyl, Cs-Czp cycloalkenyl, Ci-Cag
heterocycloalkyl, C,-Cop heterocycloalkenyl, C,-Cyg alkoxy, aryl, aryloxy, heteroaryl,
30 heteroaryloxy, amino, C-Cyy alkylamino, Cy-Cyy dialkkylamino, arylamino,
diarylamino, C;-Cyg alkylsulfonamine, arylsulfonamino, C,-Cy¢ alkylimino,
arylimino, C,-Cyy alkyisulfonimino, arylsulfonimino, hydroxyi, halo, thio, C;-Ci
alkylthio, arylthio, C-Cyy alkyisulfonyl, arylsulfonyl, acylamino, aminoacyl,

aminothioacyl, amido, amidino, guanidine, ureido, thioureido, cyano, nitro, nitroso,
4



alkyl, and R311 is H, halo, OC(0)Ra2, C(0)0R02, C(0)NRd2Rd2, C110 alkyl, C110 haloalkyl, aryl,
haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl. heteroarylalkyl, cycloalkylalkyl or
heterocycloall%l%légll, in which C1_10 alkyl, C1.10 20haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl,
heterocycloa‘)f(yl. aryPa’I%-(S;I, heteroarylalkyl, cycloalkylalkyl or heterocycloaic/idifa/fiéiionally
substituted by Kn 62, halo, C1_4 alkyl, C1_4 haloalk-yl, aryl, heteroaryl, CN, NO2, oC(0)ORb2.
C(0)NRc2Rd2zide NRd2Rw2¢vh whichyeavhofyR AiandRb2dncependeintlyitis- Harf@1"6 alkyl, C1_6
haloaLkyl. aryl I ; r I loalkyl. arylalls-yl, or. 25heteroarylalkyl in which C1..5
alkyl, C1,6 héélgsa%in@IQ%LL%EYCD}%%é%ﬁ%%g%%%%ﬁﬁ%lt\e‘}?&%g c?%%;ﬁl{’l grfy%é?k'%%? eg teeré:)arylalkyl is
optionally sutsshifeansyerpi€i=6 akttxy| (CNoNoR, wrhalbsmnthemotrpiRdRyand Rd2,

independently cig:bhy GidaikOuglioy Ch.3Q haioalkylnaryl, heteroaicygipalkyl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which' CI_10 alkyl, C1_10

30haloallcyl, aryl, heteiiearytbeyiienllykhhetatpayeioalkys anylalybdhetergarvialkyl.« eygloalkylalkyl or
heterocycloalkyl I%gs optj Ilﬁsubﬁﬂ&uted by C1.6 alkoxyl, OH, amino, C14 alkylamino, C2-8
dialkylamino,cg%@) ST 6 ity T E B RS SRR R ISR Sy ANTEHEA, heteroaryl,
heteroarylalkinjeyatiaikylitranetEcotyeloabiyl, eftoRs"3ranstSond?: iriagethetyitbthaN atom to which
they are attached form g.4-, 5-, .6-.or 7- membered heterocycloalkyl group In another

%h - ?arln q’hei gﬁg ﬂﬁ?‘;’

implementation. the processnfﬁ%%é%es%c i]ﬁﬁt:‘f &6 Beth sriRCirfula: 10in which A is
deleted, (CRR"),, Bilvhicthét inbodnBntlefahd R EACRRIR AN dhod of treating a disorder
10 mediated by an overproduction of a cytokine (e.g., TNFa or interiuking), such as,
inflammatory bowel disease (including Crohn’s disease and ulcerative colitis),
chronic heart failure, diabetes mellitus, systemic tupus erythematosus,
polymyositis/dermatomyositis, psoriasis, acute myelogenous leukemia, AIDS
dementia coraplex, hematosepsis, septic shock, graft-versus-host discase, uveitis,
15 asthma, acute pancreatitis, allergy, atherosclerosis, multiple sclerosis, or periodontal
disease. The method includes administering to a subject in need of the treatment an
effective amount of one or more of the imidazole compounds of Formula 1.
The compounds of Formula 1 as described above include the compounds
themselves, as well as their salts, prodrugs, and solvates, if applicable. A salt, for
20 example, can be formed between an anion ahd a positively charged group (e.g.,
ammonium) on a compound of Formula I, Suitable anions include chloride, bromide,
lodide, sulfate, nitrate, phosphate, citrate, methanesuifonate, triftuoroacetate, acetate,
malate, tosylate, tartrate, fumurate, glutamate, glucuronate, lactate, glutarate, and
maleate. Likewise,  salt can also be formed between a cation and a negatively
25 charged group (¢.g., carboxylate) on a compound of Formula 1. Suitable cations
include sodium ion, potassivm ion, magnesium ion, calcium ion, and an ammonium
cafion such as tetramethylammonium ion. The compounds also include those salts
containing quaternary nitrogen atoms. Examples of prodregs include esters and other
pharmaceutically acceptable derivatives, which, upon administration to a subject, are
30 capable of providing active compounds of Formula I. A sotvate refers to a complex
formed between an active compound of Formula T and a pharmaceutically acceptable
solvent. Examples of pharmaceutically acceptable solvents include water, ethanol,

isopropanol, ethy! acetate, acetic acid, and ethanolamine.
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independently, is H or Ci_lo alkyl, B, RI, and R2 are defined as above; with a compound of the
following formula: L-X2-R3', in which L is a leaving group, X2 is deleted, SO, SO2, or CO and R3b
is NRand2, 510 alk Cl 10 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl,
aryialkyl, het%eéf(c%aély?é cycloalkylalkyl or heterocycloalkylalkyl, in Whlch%ﬁ‘y %Wi z’éi 10 haloalkyl,
aryl, haloaryl, c_ycloalkyl heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyt, cycloalkylalkyl or
heterocycloalkyldikylfistbptioriatyrsubstitutédiby 20kales Ol ity plodesd fanjoatikihand, heteroaryl,
CN. NO2, OB CINMRGZ CAINREARSZ: 0L NE 2802 WHIGLRGZ,ANG R are defined above

In still another implementation, the process in€ludes coupling a compound o? the following formula:
25in which L%%t%@ﬁ%‘iﬁig group, A'is a heteroaryl selected from the group co sist g of ,S--N 1\IrC \

Ncsss \---< In one implementation, the process includes coupling a compound of the
5 following formuta:
R'1
NH, N=y B
HOL Ay N
»
R2

in which B 15 2 5-6 membered heteroaryl, and each of R' and R®, independently, is H,
halo, NRC(OIR™, OR", NR'RY, NR*C(0)OR™, NR'S(0),R™, Cy.1¢ alkyl, or C;.
1o haloalkyl, in which each of R* and R”, independently, is H, C;1¢ alkyl, Ci1o

10 haloalkyl, aryl, or heteroaryl, and cach of R and R{“, independently, is H, Ci.y0 alkyl,
Ci.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; with a
compound of the following formula:

R*-X'-C(O)-L,

15 in whick L is a leaving group (c.g., chloro, or OC(O)R), X' is deleted or (CR*R™ Y,
in whichmis 1, 2, 3, 4, or 3, and each of R* and R, independently, is H or Cy.q¢
allkyl, and R™ is H, halo, OC(O)R™, C(O)OR®™, C(ONRRY, C,.10 alkyl, Ciso
haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Ci_y alkyl, Cy0

20 haloallcyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalky! is optionally substituted by
halo, Cy4 alkyl, Ci. haloalicyl, aryl, heteroaryl, CN, NO,, OR™, C(O)OR™,
C(ONR™RY, or NRR¥ | in which each of R* and R¥, independently, is H, C,.
aikyl, Ci¢ haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arvialkyl, or

25 heteroarylalkyl in which Cy¢ alkyl, C haloallyl, arvi, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, or heteroarylalicy! is optionally substituted by OH, C,¢
alkoxyl, CN, NO,, or halo, and each of R“ and R‘jz, mdependently, is H, Cy.yg alkyl,
Ci.10 haloalkyl, arvl, heteroaryl, cycloalkyl, heterocyeloalkyl, arvlalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Cy_ye alkyl, Ciie

30 haloallkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,



i--9\cs$50kts V4:3\1 '-4,AN, NI /1//) , and erss in which each of R' and R", independently, is H or Clio
alkyl, and R is H or Ci-io alkyl, in which C1,10 alkyl is optionally substituted by halo, C(0)Ra, ORD,
SRb, 55(0)2e, NReRd, C(0)NReNRd, in which each of Ra and Rb, independently, is H, C1,10 alkyl,
C1_10 halo¥R &% hetcroaryl, and each of R and Rd, independentl§GE¥52e981080atkyl, C1,10
haloalkyl, aryl, heteroaryl, or Re and Rd together with the N atom to which they are attached form a 4-,

5-, 6- or 7-meyuhereddieiese tyalaataibanougi R, iRbpanek IORD aie definead, asiabomeowith a compound
of the following.formula: wherein R3' is OC(0)1e2, ORb2, SR02, SO2Rb2, NRc2Rd2, NRd2C(0)Raz2,

NR02C(0)C %,2, NRe2S(0)2Rb2, Cmo alkyl, C1_10 haloalk-yl, aryl, haloaryl, cycloalkyl,
heteroaryl, heterdtytiatiyll arylialkylaméter SRRy K cyslodliylaliyloatiki b atendeyitgancylalkyl, in

which Cl'loaﬂ%yalr)ﬁ;a]rk}'g Q&L%%Wll; 1?&%%@8»'%% gyyc%%ﬁl{%xlbr heterocycloatkyl, or R and
5 R% together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group.
In another implementation, the process inctudes coupling a compound of the
following formula:

R‘!
N=\ B

N
HQN’AW
>/

R? ,

10 in which A is deleted, (CR‘R”')I. inwhichnis 1,2,3,4, or 5, and cach of R and R,
independently, is H or Cy.1p alkyl, B, R!, and R? are defined as above; with a
compound of the following formula:

LR
in which L is a leaving group, X is deleted, SO, SO, or CO, and R* is NR“RY?, ;.
i5 1o alkyl,
Ci.10 haloalkyl, aryl, haloaryl, cycloalky!, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalikylalkyl or beterocycloalkylalkyl, in which Cy_yg alkyl, Ci.0
haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by

20 halo, Cy4 alkyl, Ci.4 haloallcyl, aryl, heteroaryl, CN, NO,, OR™, C(O)OR.M,
C{ONRZRY, or NR“R™, in which R* and R® arc defined above.

In still another impiementation, the process includes coupling a compound of

the following formula:

25 m which L is a leaving group, A’ is a heteroaryl selected from the group consisting of



heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is
optionally substituted by halo, C1-4 alkyl. C1-4 haloalkyl, hetcroaryl, CN, NO2, ORb2, C(0)0Rb2,
C(0)NRe2Rd2, or NRe2Rd2, in which Ra2, Rb2, 1202, and Rd2 are defined above. 20After each
coupling de$¥#iB¥E/498¢%%e, the process can also include forming a pharmBe&diedif ¥ Eéptable salt or
solvate of the compound of Formula | obtained. WO 2009/059162PCT/US2008/082027 Preparation of
compounds can involve protectio protection Pfwarious Cw groups. The need for
protection and &protécr&GN éei the s@m appr@p’% ﬁgatectl Cgus\tp%;can be readily
determined by one skilled in the art. The chem stry of prg{ecting groups can Be found, for example, in

Greene, et al., 5Protective Groups in Organic Synthesis, 2d. Ed., Wlley&Sons 1991, which is
incorporated hereln by rafe,gence in |t%e%rmay Also withj $he scope of ghig disclosure is a

pharmaceutical com |o cqntaini ore Jthidazole dbq ds of Formula 1 for use
in treating any above- des%rlb dlsorder Il as this use ahe use of 6ne dr-more of the toimidazole
compounds the for the manufacture of a medlcament for the just-mentioned treatment. The details

Other features, object el advantage of the dlsclosure ill be appar, rom the description and the
claims. 15 DETAILEL: é{JPTIOI\z( elow flary% 95’ compounds 1-106, of

this invention.
= e AN ,N\
SOV SN GRS o |
é il
WI/\?Q ;\EQ and jtb ,

R R s
in which cach of R and R, independently, is H or C,.jgalkyl, and R is H or Cy.10
alleyl, in which Cy.1p alkyl is optionally substituted by halo, C(O)R®, OR?, SR”,
5 S(O)X,R”, NRRY, C(O)NRNRY, in which each of R® and R®, independently, is H, Ci.1
alkyl,

of one or more embodirfients of the disclogure are set forth in the accomEanylng description below.

C1.10 haloalkyl, aryl, or heteroaryl, and each of R® and RY, independently, is H, Cy_jp
alkyl, C1.1¢ 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
10 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¥, NRZC(O)R™Y,
NREC(O)C(O)ORY, NRS(0)R™, C;.10alkyl, C)_i0 haloalkyl, aryl, haloaryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
15 heterocycloalkylalkyl, in which Cy_galkyl, Cyi o haloalkyl, aryl, haloaryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylatikyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by halo, C;.4 alkyl, C; 4 haloalkyl, aryl,
heteroaryl, CN, NO3, OR™, C(O)OR™, C(O)NR“R¥, or NR“R®, in which R, R%,
R, and R¥ arc defined above.
20 After each coupling described above, the process can also include forming a

pharmaceutically acceptable salt or solvate of the compound of Formula 1 obtained.



WO 2009/059162PCT/US2008/082027 Compound 63Compound 64Compound 65 WO
2009/(159162PCT/US2008/082027

WO 2009/059162 PCT/US2008/082027

Preparation of compounds can involve the protection and deprotection of
various chemical groups. The need for protection and deprotection, and the selection
of appropriate protecting groups can be readily determined by one skilled in the art.
The chemistry of protecting groups can be found, for example, in Greene, et al.,

5 Protective Groups in Organic Svnithesis, 2d. Ed., Wiley & Sons. 1991, which is
incorporated herein by reference in its entirety.
Also within the scope of this disclosure is a pharmaceutical composition
containing one or more of the imidazole compounds of Formula 1 for use in treating
any above-described disorder, as well as this use and use of one or more of the
10 imidazole compounds the for the manufacture of a medicament for the just-mentioned

freatment.

The details of one or more embodiments of the disclosure are set forth in the
accompanying description below. Other features, objects, and advantages of the disclosure will be
apparent from the description and the claims.

15

DETAILED DESCRIPTION

Shown below are exemplary compounds, compounds 1-106, of this inventiorn.



Com ound 101 Compound 102 Compound 103 The compounds described above can be
prepared by methods well known in 5the art. Examples 1-106 below provide detailed descriptions of
how compounds 1- 106 were actually prepared. The compounds described above have one or

more non-ar8fMati88tibte bonds, and one or more asymmetric centers. TREY MBI as
racemates, racemic mixtures, single enantiomers, individual diastereomers, diastereomeric mixtures,

and 10cis- or tran$g or E- QL\Z=>d- ouble_isgmerig forms. ngm?unds of theoinventiongidiz include
tautomerie forms?\gérgijz&été-enol t mgﬂ@@&d&fof thednveptiq ilse-if clude all
isotopes of atoms occling in the intermediafesor | compounds. Is6tope lude those atoms

having the same atomiesnumber but different mass:numbers. For examplepisetopes of hydrogen

include tritium and 15deuterium. _ One aspect of this invention is a method of lowering the level of a
cytokine (e.gxbj)ﬂﬁ@gr\ L-1(3 =é;g§ by mhibit ; produefioh of Lyt 4ne i ubject. A subject

~] ! N . N 3 |
g thammals; preferabi ¥afs, otherrodents N,“blogs, cats,

, Or primates, and most

refers to any animal, inC
swine, cattle, sheep, hors
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20preferably 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 skilf&d 3#E%AfE depending on route of administration, excipien®&IAGIEFWE possibility of
co-usage 25with other agents. As the compounds described above lower the level of a cytokine in
a subject, they can bg used to treat a disogtler caused by over-production of the cytakine. Thus, also
within the scope ofgg}s invention is a m%tqbd of treating a dlgoﬁ%r related to cytokl%gover production,
i.e., an mflammato%fmsease an autoimmtine disease, 5caneel, diabetes, allergy @t atherosclerosis.

An autoimmunc disesse includes but is peat Ilmlted to rheum 'd arthritis, inflammaic ry bowel disease
(including Crohf's dis &N and uleerativex , multiple~seterosis, psoriasis, or. hock. The
method includes administeéring to a subject ineed of the treatm [ d effective amount-gf dne of the
compounds describgeghabove. 10The tra]ﬂau';ctﬁea'\tlng" or "treatipents refers to the applicationor
administration of a composition including thg-gompound to a subjegt, who has one of the above-
mentioned disorders, gsymptom of the dis@r or a predisposi toward the disérder, with the
purpose to cure, heabﬁwate relieve, alt8r, remedy, ameliordte, improve, or affect’ e disorder, the
symptoms of the disotder, or the predlspNB ion 15toward the gisorder. To practice the treatment
method of this invention, one or more of the compounds descri ed above are mlxed/wnh a
pharmaceutlc’é)lv\ a€c pt 5 , rectally, parente by inhalation
spray, or via an implanted' rvoir THe er Pé;ﬁnteral“/? use N€~§|n includes s bu eous,
20intracutaneous, |Q£Eav§nous mtramLtscuIzg] articular mtraarter I mtrasynowal m'tr ternal,

\lﬂ(i Gmi'ml"h P 0ur‘d3

intrathecal, intralesional and intracranial |nject|on or infusion techniques. mposition for oral
administration can be any orally acceptable dpsage form including, but not I¢ d to, tablets, capsules,
emulsions and aqueo‘m§zsuspen5|ons dlspgps@ns and solutloms,/memonly rriers for tablets
include

o \
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25lactose 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 $fQ4HRAH an oily phase combined with emulsifying or suUBBERAEHGEAEERE. If desired,
certain 30sweetening, flavoring, or coloring agents can be added. A sterile injectable composition

(e.g., aqueous or oleaginou Wélﬁmension) can be formulate cordlng to techniques n in the art
using suitable dispersing or ng agents ( h as, for e ple, Tween 80) and su ) ding agents
The sterile injeetable repar on can also bé\aN ilg inj able solutio en ionIn a non- toxic

parenterally acceptable. or solvent, for exam solution in ob . Among the
acceptable vehicles gnd, solvents that can be empgon)geq are mannitol, water RlngJedr§ solution and
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventlonally employed as a

solvent or suspendlng med| (e.g., synthetic m r di- glycerldes) gatty S, such as oleic acid
and its glyceride deriva | in the p F@ﬁﬂ@w ectables, a)é—ar natura
pharmaceuti ’?Naé“ e*ptaﬂle oils, 8| as olivé"oiPor casto 0|P espeC|aI Yiheir pol@ethylated

versions. These oil solutlons or suspensions can also contain a long-chair-alcohol diluent or
dispersant, or carboxyf&thyl cellulose or similar 108i8persing agents.  An Hil¥4ifon composition

can be prepared accordlg to techniques well-knownmthe art of phaimaceutic imulation and can
be prepared as S(%@té dine, employing hﬁ% r other suif; tives,
absotption promoter 1o enhan( ceYbioavailabil Brocarb ) and/or dﬂ16r0§b|ublll i r dispersing

15agents knowsrh the art. One‘or more activ compounds can be admi |stered rectally One example
is a suppository, whielregmprises the active c’omp@w@@wnh a supposn’bry basewSuitable suppository
bases are, for example, natural or synthetic triglycerides, or paraffin hydrocarbons. Another example is
a gelatin rectal capsule wk mprise 20the actlvnmunds and a base. Pgssible base materials

include, for exampl, It rides, polyet paraffln

. ) A
N in can be@%rnﬁiﬁted in fg of oil, ct'lt;amr,glotion,{*e?ﬂﬁnent and the

composition that'is‘applied to tH&s
like. Suitable caytiers for the composition incltde vegetable or mineral oi S, white petroTatum (white soft

paraffin), branched chajn.fats Compound 64 Campound 65

12



25or 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,
transdermaMperAt?Afdi=nhancers may be employed in these topical forRSHIAH3HS/ B3 hples of such
30enhancers can be found in U.S. Patents 3,989,816 and 4,444,762. Creams are preferably

formulated from a m| re of mineral oil, selixemulsifying bees and water in g¥kich mixture the
active ingredi Jn asm I
such a creamms Whl h\

n oil, Such d oil, i$“adnvixed. v
tsater, about 2 >}s bee&%ﬁ APOULt 40 parts
mineral oil and about 1 part oil. Ointmé&nts may be 1 fomgylated by mixi dg"
active ingredient ji &' Végetable 0|I such'as afmond oil, with warm soft paraffln an aﬂ

solutlon of the
mixture 5to c Qﬁf%xample@i\% n omtmg,np;%o&e whlc}!gcl about 3@% I mond and about

owmg the
70% white s n by weight: rier in a ph ceutic jtion musth eptable

the sense of being compatible wi e active ingredjent of the folmutation (and pref ab , capable of
stabilizing it) an leleterious bject to' ted. For e e 1OSO|U agents, such
as cyclodextrins (wh rm specific, Ni(? soluble complexes with the compoun an be

utilized as phaynggggt%al exmpgents dfgr elivery fthgid‘é Ive compoung7 xample(5 of oI;her carriers

a1 1} ompound 74
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silicon dioxide, magnesium stearate, cellulose, sodium lauryl sulfate, and D&C Yellow # 10. 15A
suitable in vitro assay can be used to preliminarily evaluate the efficacy of any of the above-described
compounds in decreasing the level of a cytokine (e.g., TNFa or IL-1f3). Compounds that demonstrate
high activityHPHEWENTinary screening can further be screened by in vif62E8# P& tERaMple 107
below). For example, a test compound is administered to an animal (e.g., a mouse model) and its
20effects in 'nthh vel of a cytokine are the sessed. The compaun an further be
examined toW@ym treating & 0is0 tjated by cytoki erf\gg@ﬁ}uctlon For
example, a compodnd can { @j@lnlstered to &n animal fe., a mouse r%odel) havilginflammatory
bowl disease and itsthergpeutic effects are then assessed. Based on the resultsy=appropriate dosage
ranges and administration 25routes can also be determined. The specific examples below are to

be construed gs mere Iy}éustratrve d not Ilrmtatlve of the yemainder of the disclosure in any way

whatsoever.-\j :@» er elalGration, it |3—Hell d th skilled |mbe ar , based on the
description hef ein, utilizadt § Present invention tONTS uti st extent. All puh s cited herein 30are

hereby incorporated by reference in their entirety, Exa nple 1 Compound 1
2-(3-(5-methyl-1,2 4 "0 adi azol-3- yI)phenyI)rmldazo[l 2b]pyr|dazme was prepared as outlined and

described below/.ﬁ, WO 2009/059162PCT/LJ<S>2,ONOS/082027 c ci
T W z T, g AN QCF
K\’I\fQN%Q > e gﬂ A7 Pt
o] NH
Compeund 104 Compeund 103 Compound 106

The compounds described above can be prepared by methods well known in
5 the art. Examples 1-106 below provide detailed descriptions of how compounds 1-
106 were actually prepared.

The compounds described above have one or more non-aromatic double
bonds, and one or more asymmetric centers. They can occur as racemates, racemic
mixtures, single enantiomers, individual diastereomers, diastereomeric mixtures, and

0 ¢is- or trans- or E- or Z- double isomeric forms. Compounds of the invention also
include tautomeric forms, such as keto-enol tautomers. Compounds of the invention
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

15 deuterium. _

One aspect of this invention is a method of lowering the level of a cytokine
(e.g., TNFo or IL-1B), 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

20 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 skilied in the art,
depending on route of administration, excipient usage, and the possibility of co-usage

25 with other agents.
14



1 mmol 3-(2-bromoacetyl)benzonitrile and 1 mmol 6-chloropyridazin-3-amine in 10 ml EtOH were
heated to reflux for 12 h, then cooled to room temperature. The 5orange-red precipitate was collected
by filtration, washed with cold EtOH, and air- dried to give the

3-(6-chloroinfi8a26783918 pyridazin-2-yObenzonitrile (125 mg. 50%).  ZSHR§HOASPHEIC were added
to the solution of 3-(6-chloroimidazo[1,2- b]pyridazin-2-yObenzonitrile (50 mg, 0.2 mmol) in THF/MeOH

25 ml. The reactionAlQmixtutponas skisceibadgomsyshnat momiemnetaisike:fdr 4 kubjager hydrogen and
the Pd-C Wa%then removed. The filtzate was co ?)entrated ig vacuo 1a give the 3-

(imidazo[1,2- ?‘p’fﬁl a%ﬁ%%f) r(Cafert{tzaonlﬁ(r)l geégagsﬁ?el W WHRECSB O AOIXe e %.'ST%H%I

3-fimidazo[1#@sbjpyhidakns@ydDifehmoniteié ol mamotiNtd20Hcki@E adddrdamdhE0GN in EtOl-1 were

stirred at reflux fpr.4 I then Gooled: 1oEXCRSR Ahsplventwas remeved i yagua g afford the crude
( ed to the mixture

product. Acetic anhydride (2 mmol) was ad { ure solution of the cru € product, THF (15
ml), arid DMAR{@atipbtirsoricemperticicderg e thaivivre whschsarstuts &t for 12 h. The

mixture was GANGRALAISHhIMARHE ANt e cidARIaguRkweg Rudlied Byacalumm ghromatography on
silica gel to give the 2-(3-(5-methyl-1,2,4-oxadiazol-3- 20y|)ph_enyDimidazo[f,z-b]pyridazine. 1H NMR
(Me0D, 400 MiS2)° 878 87618188 6°(HH> 1 i 80608 (R 0TM P8 s n s (¢ 96,09z, 2.0Hz, 1H),
8.150-8.113 fithbit)a@vddd adABS (EFing ) 2 6Bkt 1:D8R (o IR0 - ObAEn 3 Jan/eB66i¢.220 (dd, J=6.0 Hz,
2.0Hz, ;H); yso§m/egl:02g8.4 (éNO. 25 E;a%n%le gompqund 2: _
1-(3-(imidazo[1, e yﬁdggﬂ-f%}%élﬁ f’/ f ?(]ée-drﬁ‘ %ﬁollnoethyOurea was prepared as outlined and
descritsed below. The term “treating” or “treatment” refers to the application or administration
of a composition including the compound to a subject, who has one of the above-
mentioned disorders, a symptom of the disorder, or a predisposition toward the
disorder, with the purpose to cure, heal, alleviate, relieve, alter, remedy, amcliorate,
improve, or affect the disorder, the symptoms of the disorder, or the predisposition
15 toward the disorder.
To practice the freatment method of this invention, one or more of the
compounds described above are mixed with a pharmaceutically acceptable carrier and
then administered orally, rectally, parenterally, by inhalation spray, or via an
mmplanted reservoir. The term “parenteral” as used herein includes subcutaneous,
20 intracutaneous, intravenous, intramuscular, intraarticular, intraarterial, intrasynovial,
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
25 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 comn 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
30 sweetening, flavoring, or coloring agents can be added.
A sterile injectable composition (e.g., aquecus 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



18 WO 2009/059162PCT/US2008/082027 Raney-Ni (cat.) and NH3.H20 (4-5 drops) were
added to the solution of 3- ( midazo[1,2-b]pyridazin-2-yl)benzonitrile (25 mg) in MeOH. The mixture
was 5 stirred vigorously at room temperature for 1 h under hydrogen and the Raney-Ni was then
removed. TAESHiE A ¢as concentrated in vacuo to give the (3-(imidazd[§#USz008/082027
b]pyridazin-2-yl)phenyOmethanamine. 0.2 mmot
(3-(imidazo[lp2iblpyeidazin- 2o plapydjnethanamine, and-1ampial K263 di)] Foluene were stirred
for 30 min at 30 C,.added with,CDI (0.2 mmot), 10and kept to stir for 2 h. Then 0.2 mmol

2 morphonnu A LA SR L) Vel S e T A ISHER to 60 C for 2 .
The reactionmwasiconeentsdeddn vaduacanddhe esidyel waschlgnfieddytoolunnéhirmmatography on

silica gel to %&‘éﬁ@%&%&@%@&%ﬁ%&ﬂ?%ﬁ%& ; a@@%@ﬁ&(}'&'@é Qrpholinogtypurea.

1511-1NMR (MeOD, 400 MHz): 6 8.526 (s,1H), 6 8.430-8.409 (dd, J=6.0Hz, 2.4Hz, 1H), 8.001-7.971
(d, J=12Hz, {45 FYOUBH{e MMy Probely @uvqw, FagKecidH pupluamnipiggaifiapd 1HHz, 1H), 7.325-7.301

(d,1=10.0Hz , Liyido 2ok A AQR {6 s il 20QE Hrep Blort b indef3Bre BRG I hatil)) 3.336-3.268 (m, 4H),

2.615-2.543 %m, 6H); MS fm/e): 381.4 (M1). 20 WO 2009/059162PCT/US2008/082027
pharmaceuticaliy-acCeptable oils, such as olive oil or castor o1l, especially mn thewr

polyoxyethylated versions. These o1l solutions or suspensions can also contain a
long-chain alcohol diluent or dispersant, or carboxymethy! cellulose or similar
10 dispersing agents.

An inhalation composition can be prepared according to techniques well-
known in the art of pharmaceutical formulation and can be prepared as solutions in
saline, employing benzyi alcohol or other suitable preservatives, absorption promoters
to enhance bioavailability, fluorocarbons, and/or other solubilizing or dispersing

15 agents known in the art.

One or more active compounds can be administered rectally. One example is
a suppository, which comprises the active compounds with a suppository base.
Suitabie suppository bases are, for example, natural or synthetic triglycerides, or
paraffin hydrocarbons. Another example is a gelatin rectal capsuie which comprise

20 the active compounds and a base. Possible base materiais include, for example, hquid
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
vegetabie or mineral oils, white petrolatum {whiie soft paraffin}, branched chain fats

25 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 inciuded as well as agents
imparting color or fragrance, if desired. Additionally, transdermal penetration
enhancers may be employed in these topical formulations. Examples of such

30 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, seif-
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

16



Example 3 Compound 3: 1-(3-(imidazo[1,2-b]pyridazin-2-yl)benzy1)-3-(2- methoxyethyl)urea was
prepared in a manner similar to that described in Example 2. 'H NMR (CD30D, 400 MHz): 8 8.533 (s,
1H), 8.429-8.411 (dd, J=6.0Hz, 51.2Hz. 1H), 8.005-7.970 (dd, J-12.4Hz, 2.0Hz, IH), 7.897 (s, IH),
7.874-7.85018, 2908661412, 1H), 7.444-7.394 (t, J=9.6-10.4Hz, 1H), 7.32BCT/DHRIGH0838Y 2HZ, 1H),
7.251-7.206 (dd,1=12.4Hz, 1.6Hz, 1H), 3.694-3.662 (m, 3H), 3.440-3.402 (t, J=7.6Hz, 2H), 3.329 (s,
2H), 3.277-3.248k (;hletti8eB s zbakd M & fyw/ekr32@ad (F-hdks Badsxamptaé 40 pagompound 4:
N-43-(3-(|m|d%g[[§1,2.-£bgggggg @-2&% henr&yola_-l,ZA- oxadiazol-5-yOmethyl)-2-methoxyethanamine
was prepare%' as butline deBrised BEIdW. Tol 15 _
Ointments may be formulated by mixing a solution of the active ingredient in

a vegetable oil, such as almond oil, with warm soft paraffin and allowing the mixture
5 to cool. An example of such an ointment 1s one which includes about 30% almond
and about 70% white soft paraffin by weight.

A carrier in a pharmaceutical composition must be “acceptable” in the sensc of
being compatible with the active ingredient of the formulation (and preferably,
capable of stabilizing 1t) and not deleterious to the subject to be treated. For example,

10 solubilizing agents, such as cyclodextrins (which form specific, more soluble
complexes with the active compounds), can be utilized as pharmacecutical excipients
for delivery of the active compounds. Examples of other carriers include colloidal
silicon dioxide, magnesium stearate, cellulose, sodium lauryl sulfate, and D&C
Yellow # 10.

15 A suitable in vitro assay can be used to preliminarily evaluate the efficacy of
any of the above-described compounds in decreasing the level of a cytokine (e.g.,
TNFg or IL-1p). Compounds that demonstrate high activity in the preliminary
screening can further be screened by in vive assays (Example 107 below). For
example, a test compound is administered fo an animal (e.g., a mouse model) and its

20 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

25 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
elaboration, 1t 1s 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

30 are hereby incorporated by reference in their entirety.

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

bl]pyridazine was prepared as outlined and described below.
17



A mixture of 0.5 mmol 3-(imidazo[1,2-b]pyridazin-2-34)benzonitrile, 1 mmol NI420H.HC1 and 1 mmol
Et3N 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 20chloride (2 mmol) was added to the mixture solution of the
crude produttdFePARiEHEZ (15 ml) at room temperature and then the mixt € MIESWEABTo reflux for 5
h. The mixture was concentrated in vacuo and the crude product was purified by column
chromatography on sjlica gel to give the 2-(3-(5- (chloromet -1, 2 ,4-oxadiazol-3-

yl)phenyHimida b yrugl%&‘ £ #Omixture of
2-(3-(5-(chloro @ )-1,2,4°0xa yI)pheny@zﬁfll 2- b]pmd/aglne ) sodlum
todide(cat.) and methoxyethanamlne(3 mmol) in L EtOH was stirred u reflux for 2 h. The

mixture was concentrated in vacuo and the crude product was purified by column chromatography on
silica gel to give 5the N43-(3-(imidaz ,2-b]pyridagzin-2- yI)phenyl -1,2,4-oxadiazol-5-yOmethyl)-2-
methoxyethanamine. ik, (CRE13, MHz): & /\(s, 1 H), 8.386 (s, 1H),
8.326-8.306 (mzé%%{wﬁ, 214-8181%gdyJ=10.4 ,‘EGHZ, 1H), 8.109-8.080 (dd,
1=10.4Hz, 1.6Hz, 1H), 7.9 969 (d, J=12Hz, 1H), 7.6 .@ .566 (t, 1=10.4Hz, 1H), 107.082-7.037
(dd, 1=11.6Hz, 6.0Hz, 1H), 4.188 (s, 2H), 3.577-3.544 (t,J=6- 7.2Hz, 2H), 3.378 (s, 3H), 2.967-2.935
(t, J=6.4Hz, 2H); MS (m/e): 351.4 (M+1). Example 5 Compound 5:

N43-(3-(imidazo[1,2-bjpytidd 2ihr@rytishdiyehkdn2ide exddiarodi3y@imethyk2imérpholinoethanamine
was prepareq) iy a Taiel Smiiarto Iothat descrioedn, fxampls é&ﬁﬂé}@é‘&a & %3 400 MHz): 6
8.663 (s, 1H), 8.370 (s, 1H), 8.323-8.303 (dd, 1=6.0Hz, 2.0Hz, 1H), 8.1774.146 (dd, I 6.4Hz, 2.0Hz,
1H), 80774 052 gt rAILIOEMIAtCIRRS 880007, bsﬁletﬁfmﬁw@hﬁd wy cpléﬁ%@gd(ﬁin_lo 4Hz, | H),
7.082:7.038 feda k42 O a0 ObfoAhihATS {50 ek HBLU R B Iz P10 ), 202.914-2.875
(t, 1=7.2Hz, ZHO) 2.662-1536 (m, 6H); MS (in/e): 406.4 (M+1). Example 6 (%ompound 6:

2-(3-(5- (mors%‘l?nomethyl) 1,2,4-oxadiazol-3- yl)phenyHimidazo[1,2-b]pyridazine was prepared in a
manner similar to thet mg 10% Pd-C were added to the solution of 3-(6-chloroimidazo[1,2-

bpyridazin-2-yl)benzonitrile (50 mg, 0.2 mmol) in THF/MeOH 25 mi. The reaction

10 mixture was stirred vigorously at room temperature for 4 h under hydrogen and the
Pd-C was then removed. The filtrate was concentrated in vacuo to give the 3-
(imidazo[1,2-b]pyridazin-2-yl)benzonitrile as a yellow-white solid.

A mixture of 0.5 mmol 3-{imidazof1,2-b]pyridazin-2-yl)benzonitrile, 1 mmol
NH-OH.HCI and 1 mmol EiN in EtOH were stirred at reflux for 4 h then cooled.

15 Excess of solvent was removed in vacuo to afford the crude product. 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-

20 yhyphenybimidazo[1,2-blpyridazine.

"H NMR (MeOD, 400 MHz): 8 8.676~8.650 (m, 1H), 8.606 (s, 1H),
§.444~8.424 (dd, /=6.0 Hz, 2.0Hz, 1H), 8.150~8.113 {m, 1H), 8.041~7 988 (m, 2H),
7.631~7.580 (t, /=6.0Hz, 1H), 7.266~7.220 (dd, /=6.0 Hz, 2.0Hz, 1H); MS (m/e):
278.4 (M+1).

25
Example 2

Compound 2: 1-(3-(imidazo[1,2-b]pyridazin-2-y)benzyl)-3-(2-
morpholinoethyl)urea was prepared as outlined and described below.

18



25described in Example 4. IH NIVIR (CDC13, 400 MHz): 68.670 (s, 1H), 8.383 (s, 1H),
8.326-8.307 (dd, 1=6.0Hz, 1.6Hz, 1H), 8.209-8.180 (dd, J=10.4Hz, 1.2Hz, 1H), 8.114-8.084 (dd,
1=8.8Hz, 1.6Hz, 1H), 7.997-7.962 (cid, jr12.0Hz, 2.0Hz, 1H), 7.620-7.568 (t, J=10-10.8Hz, 1H),
7.085-7.0408EM2HI0H2z, 6.0Hz, 1H), 3.948 (s, 2H), 303.803-3.772 (mPYHT2MWAET74 (m, 4H);
MS (nee): 363.4 (M+1). Example 7 Compound 7:

(3-(3-(imidazo[1,2- b]erldazm -2-yDpheny1)-1,2,4-oxadiazo}®5=y1)-N,N-dimethylmeth |ne was

prepared in amangedsimilay o esd?%bd in Examplé& MR (CDC13, 40( Miizy:
8.6824.671 (t,1 @ z, 1H), 8.382 (8~1H), 58. slegff%ﬂd J=6.0Hz42. 10- 8 176 (dd,
J=14.0Hz, 2.0Hz;*TH), 8.1254.094 (dd,i=8.8Hz, 2 1H), 7.990-7.955 (dd, 9=42.0Hz, 2.0Hz, 1H),

7.614-7.563 (t, J=10-12.0Hz, 1H), 7.073-7.029 (dd, J=12.0Hz, 6.0Hz, 1H), 3.895 (s, 2H), 2.451 (s, 6H);
MS (m/e): 321.3 (M+1). 10Example ompound d 8,

24(3-(3-(imidazels2-b]pyridazin- nyl \/,;“2 4- oxac’ti;ql -5-yO ethylamln e%ﬁ;ﬁol was prepared
in a manner SimilAr tod ' ﬁ Ex 886 (s, 1H),
8.376(s, 1H), 8.3184.298 ( 5.fr-10.0Hz, 2. OHz 1H) 8190-8. 1621 (d'*j 0 Hz | H), 8.083-8.057 (d,
J=10.4Hz, 1H), 7.993-7.960 (d, J=12.0Hz, 1H), 7.613-7.561 (t, J=10.4Hz, 1H), 7.078-7.032 (dd,

J=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 (mile): 337.3 (MRamEy-Ni (cat.) and NH3.H20 (4~5 drops) were added to the solution of 3-

{imidazo[1,2-b]pyridazin-2-vi)benzonitrile (25 mg) in MeOH. The mixture was
5 stirred vigorously at room temperature for 1 h under hydrogen and the Raney-Ni was
then removed. The filtration was concentrated in vacuo to give the (3-(imidazo[1,2-
bipyridazin-2-ylyphenyl)methanamine.
0.2 mmol (3~(imidazol 1,2-blpyridazin-2-yl)phenyiimethanamine and 1 mmol
KCO:; in dry Toluene were stirred for 30 min at 30 'C, added with CDI (0.2 mmot),
10 and kept to stir for
2 h. Then 0.2 mmol 2-morpholinocthanamine and DMAP (cat.) were added and the
solution was heated to 60 C for 2 h. The reaction was concentrated in vacue and the
residue was purified by column chromatography on silica gel to give the 1-(3-
{imtdazo{1,2-blpyridazin-2-yl)benzyl)-3-(2-morpholinoethyljurea.
15 'H NMR (McOD, 400 MHz): & 8.526 (s,1H), 8 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).

20
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20Example 9 Compound 9: N-43-(3-(imidazo[1,2-b]pyridazin-2-yOpheny1)-1,2,4-
oxadiazol-5-yHmethypethanamine was prepared in a manner similar to that described in Example 4.
tH NMR (CDC13, 400 MHz): 6 8.669-8.659 (t, J=2.0Hz, 1H), 8.382(s, 1H), 258.321-8.301 (dd,
J=6.0Hz, 2.0¥H»200/958.802-8.176 (d, J=10.4Hz, 1H), 8.1014.075 (d, J=184529¢5)082(396-7.965 (d,
J=12.0Hz, 1H), 7.615-7.567 (t, J=9.6Hz, 1H), 7.080-7.033 (dd, J=12.8Hz, 6.0Hz, 1H), 4.152 (s, 2H),
2.834-2.762 ¥gadip® 8Hz, 2H), 1.213-1.166 (t, J=9.6Hz, 3H); MS (m/e): 321.3 (M+1). Example 10

Compound 10: 2-(3 4-flu 2,4-0 nypimidazo[1,2-b]pyridazine
was prepared in a %%?%% & r%‘ilg @ (?ﬁ"gg“ézé)ié %W%ﬁlﬁg i%f“ﬁﬁl) Iglzé (CDC13, 400 MHz2):
68.660 (s, IH):t8%8 by Ditka8:330:8p3%8 {0l p TrGuid zinbHR)y 8 2)& BL824dtinIELOvpHZ], . 1H), 8.106-8.079

5540 (o, 21 M5 (U0 B D VP Bl 11 Ecrpaona gy Hof D4 7E4 50

2-(3- (%(e.thokﬂﬁﬁetlh@ﬂl) ﬁ,mdﬂ@m&d@l@:lﬂl)ﬁmMﬁimdé@of’l&%]pﬂﬁﬂa?i&EWa&Sﬁr@pared ina
manner simila g fhgt dgscrlpes inGxampls 4. VR (GRC43,900 MEz): BHATS (g 1H) 8.381(s, 1),

8.3394.305 (m, 151H), 8.216-8.180 (dd, J="10.4Hz, 2.4HZ, 1H), 8.1174.088 (dd, J= 92Hz 8.0Hz, IH),
8.000-7. 97110’125%11 mézﬁdmyﬁ?eﬁli@zﬂs@@(ﬂmﬁcﬁ&ﬁﬁ W)(nzz@éﬁ ?.688-Peth 201 2Hz, 5.6Hz, 1H),

4.819 (s. 2H)=3.£146-3110) 8 (a0l 83 2H). b3 d 127 8- o150 2z, Ir) (M3 (Heey 322.3 (M+1).
Example 12 G%IOCS)mpound 12 2-(3-(5-(methoxymethyl)-1,2,4- oxadiazol-3-

10
Example 4
Compound 4: N-{(3-(3-(imidazo[1,2-blpyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-ylymethyl)-2-methoxyethanamine was prepared as outiined and described

below.

O

o o AN EIOH N= / Nﬂ
Tt \m\ — NC P NC NN
Ny 2 Pd-CfHZ

15

A mixture of 0.5 mmol 3-(imidazo[1,2-blpyridazin-2-yl)benzonitrile, I mmot

NH-OH.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 S 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-
yDphenylimidazof 1,2-b]pyridazine.

20



yl)phenypimidazo[1,2-b]pyridazine was prepared in a manner similar to that described in Example 4.
IH NMR (CDCI3, 400 MHz): 68.673 (s, 1H), 8.378(s, 1H), 8.317-8.298 (dd, ./=5.6Hz, 2.0Hz, 1H),
8.210-8.183 (d, J=10.8Hz, 1H), 8.113-8.088 (d, J=10.0Hz, 25IH), 7.988-7.958 (d, J=12.0Hz, 1H),
7.618-7.566%6 38POFIZ, 1H), 7.074-7.030 (dd, J=12.0Hz, 5.6Hz, 1H), 4PLAGESOMAR282579 (s, 3H);
MS (m/e): 308.4 (M+1). Example 13 Compound 13 2-(3-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-
30yl)phenyHimidazg[ﬂmatbawfingioﬁoaﬂsiaﬁm{gdlm,@kmaml)a%lsj@imga%b%%ﬂ@ﬁ@[arigﬁd ig Iéxample)
1. NMR (CDC13, 400 MHz): 68,712 (s, 1H), 8.386(s, IH), 8.332-8.31 , J=6.0Hz, 2.0Hz, 1H),
8.237-8.207 1(#&?’.%21‘&?.(&- zr?f’.%ﬁf?iﬁﬁ%’. 9K G ?&d@i@iﬁf”ﬁﬁ?%@ﬁéﬁm@ﬁm-?.977 «d,
J=12.0Hz, 1B, +/l66@RA. 6038 {irdd 1Dz ik ¥or DB5ThO0(dek =l 200t 1G10Hz, kt)yp MS (m/e):
332.2 (M41). Example 14 5Compound 14: i :

(3.5 (micar ST Sy s SRS o b R ShsTISE 85 3 prepared in
manne¥ simitae i§-that desudediad-Eamgteis2-yhphenyl)- NIANMRIEEGDC Y0y NEiz): 68.663 (S,
1H), 8.381(5&%@&@&%@ (dd, 1=6.0Hz, 2.0Hz, IH), 8.214-8.184 (dd, 1=12.0Hz, 2.4Hz, 1H),
8.096-8.065 (dd, 1=10.4Hz, 2.0Hz, 1H), 7.999-7.968 (d, J=12.4Hz, 1H), 7.624-7.571 (t,./=10.4Hz,
101H), 7.087-7.040 ERIMBIE Bz, HIONIIH, So68Es(SEM)S- 35843, ($13H) 3 MSKANRId836.3 (M+1).

J=6.0Hz, 2.0Hz, [H), §.211~8.181 (dd, .7=10.4Hz, 1.6Hz, 1H), 8.109~8.080 (dd,
J=10.4Hz, 1.6Hz, 1H), 7.999~7.969 (d, ./=12Hz, 1H), 7.619~7.566 (t, /=10.4Hz, 1H),
10 7.082~7.037 (dd, /=11.6Hz, 6.0Hz, 1H), 4.188 (s, 2H), 3.577~3.544 (t, /=6~7.2Hz,
2H), 3.378 (s, 3H), 2.967~2.935 (t, J=6.4Hz, 2H); MS (m/e): 351.4 (M+1).
Exampie 3
Compound 5: N-((3-(3-(imidazo[1,2-blpyridazin-2-ylyphenyl)-1,2,4-
oxadiazol-5-yly)methyl}-2-morpholinocthanamine was prepared in a manner similar to
15 that described in Example 4.
"H NMR (CDCls, 400 MHz): 8 8.663 (s, 1H), §.370 (s, 1H), 8.323~8.303 (dd,
J=6.0Hz, 2.0Hz, 1H), 8.177~8.146 (dd, /=6.4Hz, 2.0Hz, 1H), 8.077~8.052 (d,
J=10.0Hz, 1H), 8.000~7.967 (d, /~13.2Hz, 1H), 7.612~7.560 (t, /=10.4Hz, 1H),
7.082~7.038 (dd, /=12.0Hz, 6.0Hz, 1H), 4.188 (s, 2H), 3.811~3.781 (t, J=6.0Hz, 4H),
20 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)-1,2,4-0xadiazol-3-
yhphenylyimidazof1,2-b]pyridazine was prepared in a manner similar to that
25 described in Example 4.
"H NMR (CDCl, 400 MHz): 8 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, /=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),
30 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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Example 15 Compound 15: 2-(3-(5-isopropyl-1,2,4-oxadiazol-3-yOphenyHimidazo[1,2- 15b]pyridazine
was prepared in a manner similar to that described in Example 4. IHNMR (CDC13, 400
MHz): 68.647 (s, 1H), 8.385(s, 1H), 8.313 (s, 1H), 8.207-8.166 (m, 1H), 8.094-8.068 (d, 1=10.4Hz,
1H), 7.998- O\ HIPLE2 8HZ, 1H), 7.652-7.564 (m, 1H), 7.112-7.066 (RCTMF2HEHILI92 (m, 1H),
1.496-1.473 (d, J=7.214z, 6H); MS (m/e): 306.3 (M-1). 20Example 16 Compound 16:
(3-(3-(imidazo[1,2-blmipclaxir-2glphenidu-d, 24 ppxatiazal2 S yphmethanphwasdpiepaed in a manner

similar to tha ed lel. 1H NMR SO-d6, 400 MHz 979 (s,8.735(s, 1H),
8.522-8.507" H?ﬁgﬁ’ Hy EE‘%@B&M" g’*’fsﬂf%%%*{*& Taﬁ%ﬁé“&ﬁ%%t aff%g%ﬁﬁ%é“ 1=12.4Hz,
251H), 7.99@%@1@&@& J=12.0Hz, 1H), 7.677-7.623 (t,1=10.8Hz, 1H), 7.274- 7229 (dd, 1=12.0Hz,

6.0Hz, 1H), 5.733 ( 1
2-(3- ?5 cy():lopropy(lsdlwéd%{z’e @%@Zﬁﬁéﬁgﬁ?ﬁéﬂfzzb‘ﬁ)@@%ﬂlﬁe was ﬂafepg’red in a manner

similarsto that desdridisdid Bxariple k.804H BWAR (CBCT8,(400/ MM AHS, 8.6H1-81602 (t, 1=2.0Hz, 1H),

8.374(s, IH),¢8,31 8§20 4o 21576, 0512512 4H7 /168 8. 185 (%é‘ﬁﬂ%éz 'Q&W’I%PHZ 1H),
8.058-8.024 (df, 1=10.0Hz, 2.0Hz, 1H), 7.994-7.958 (dd, 1=12.0Hz, 2 1H),
7.614~7.563 (t, F=10~12. OHz '1H), 7.073~7. 029 (dd J=12.0Hz, 6. OHZ 1H), 3.895 (s,

2H}, 2.451 (s, 6H); MS (m/e): 321.3 (M+1).

10 Example 8
Compound &: 2-((3-(3-(imidazof1,2-b|pyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-yl)methylamino)ethanol was prepared in a manner similar to that
described in Example 4.
'"H NMR (CDCls, 400 MHz): 8 8.656 (s, 1H), 8.376(s, 1H), 8.318~8.298 (dd,
15 J=10.0Hz, 2.0Hz, 1H), 8.190~8.164 (d, /=10.4Hz, 1H), 8.083~8.057 (d, /=10.4Hz,
1H), 7.993~7.960 (d, /=12.0Hz, 1H), 7.613~7.561 (t, J=10.4Hz, 1H), 7.078~7.032
(dd, /=12.0Hz, 6.0Hz, 1H), 4.184 (s, 2ZH), 3.751~3.718 (t, /=6.0Hz, 2H), 2.968~2.934
(t, /=0.4~7 8Hz, 2H), MS (m/e). 337.3 (M+1).

20 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 8.669~8.659 (t, J=2.0Hz, 1H), 8.382(s, 1H),
25 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, /=104Hz, [H), 7.996~7.965 (d, J=12.0Hz, |H), 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. /=9.6Hz,
2H), 1.213~1.166 (t, /=9.6Hz, 3H}; MS (m/e): 321.3 (M+1).



WO 2009/059162PCT/US2008/082027 7.595-7.543 (t,1=10.4Hz, 1H), 7.075-7.029 (dd,1=12.4Hz,
2.0Hz, 1H), 3.308-3.253 (m, 1H), 1.376-1229 (m, 4H); MS (nz/e): 304.3 (M+1). Example 18
5Compound 18: 2-(3-(5-(fluoromethyl)-1,2,4-oxadiazol-3- yl)phenyl)imidazo[1,2-1Thyridazine was
prepared in ¥ thlihe&*dfhilarat described in Example 1. 11 1AGINPR2YEYE293T 400 MHZ): 6
8.684 (s, 1H), 8.382(s, 1H), 8.327-8.312 (dd, ---10.0Hz, 2.0Hz, 1H), 8.222-8.193 (dd, ,J=10.011z,
2.0Hz, 1H), $:14hp8:Q84 (d, 101=10.4Hz, 1H), 7.999-7.958 (m, 1H), 7.635-7.582 (,1=10.4Hz, 1H),
7.249-7.192 (dd, J10.0Hz, §.0Hz , 5,729-5.717 (d,1=4.8Hz, 111), 5.573-5,562 (dj=4.4Hz, 1H);
MS (m/e): 296.2 ( %P&%%? re%]@%“]igs@%}ﬁb%rﬁﬁﬁ"wy i D doadiizols

2.-(3-(5-ethy $HbizdyOxadiazd -3- Iy phérydd imic amofl d-ib [pyricazinenilasiprapared in a manner
similar to thaf d [ in ple 1. H NMR (CDC13, 400 MHz): 6 8.613 (s, 1H), 8.438-8.424 (d,
1=6.4Hz, | @%%%%@%‘3%%?4-8.287 (d, J=10.8Hz, 1H), 8.241-8.213 (d, J=11.2Hz, 1H),
8.132-8.106 (d"./-10FUNKMIRLH{)DPTI650T M80E S E6408HE] Y1 M), 78(24TH7, §65 (ns, PB1HI), 3.044-2.969 (q,

J=10.0Hz, 1H)6loR0411583 (4 IO Oz B S 4/E) 0828 AN D= &XBTRIg, 20
7.996~7.963 (d, J=11.2Hz, 1H), 7.625~7.569 (t, J=112Hz, 1H), 7.088~6.764 (m,
SH), 5.340 (s, 2H); MS (m/e): 388.3 (M+1).

10 Example 11
Compound 11; 2-(3-(5-(cthoxymethyi)-1,2,4-oxadiazol-3-
yl)phenylyimidazof 1,2-b]pyridazine was prepared in a manner similar to that
described in Exampie 4.
'H NMR (CDCls, 400 MHz): & 8.675 (s, 1H), 8.381(s, 1H), B.339~8.305 (m,
15 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), 4819 (s, 2H), 3.776~3.707 (q, J=§.8Hz, 2H). 1.343~1 278 (t,
J=92Hz 3H); MS (m/se): 322.3 (M+1).
Example 12
20 Compound 12 2-(3-(5-(methoxymethyl)-1,2,4-oxadiazol-3-
yhphenyljimidazof 1,2-b]pyridazine was prepared in 2 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,
25 1H), 7.988~7.958 (d, /=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).

Exarple 13
Compound 13 2-(3-(5-(trifluoromethyl)-1,2,4-0xadiazol-3-
30 yl)phenyl)imidazof 1,2-b]pyridazine was prepared in a manner similar to that
described in Example 1.
'H NMR (CDCls, 400 MHz): 5 8.712 (s, 1H), 8.386(s, TH), 8.332~8.313 (dd,
J=6.0Hz, 2.0Hz, iH), 8.237~8.207 (dd, /=10.4Hz, 1.6Hz, 1H), 8.127~8.098 (dd,
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Compound 20: N-methyl-2-(3-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-
yl)phenypimidazo[1,2-b]pyridazin-6-amine was prepared as outlined and described 25below. A
mixture of 3-(6-chloroimidazo[1,2-1)Thyridazin-2-yObenzon -fte (0.25 mmol) and 510 mL methylamine
methanol soltffiéHf a8 xkated at 125 C in microwave synthesizer for 30 FiL/ WREEMER I Cation o
provide 3-(6-(methyla no) idazo[E2-b]pyridazin-2- yl)benzonitrile. A mixture of 0.2 mmol

3-(6- (methylamioco)}ﬂnidam{,llijlomoirdazﬂ”wfdm:yt)benzmmv@m&mmqk NHRMHACI and 1 mmol

Et31N in EtO re sti 8.? f 4 h tBI% e C &‘f was removed in vacuo to
afford the cru %év ?)rgg ucla{ 6d§r%ua>icé a’n% rldqe?ﬁz g( ﬁ%gééd% r]os‘the mixture solution of the
crude product, THF (15 nil), and DMAP (cat.) at room temperature and then the mixture was heated to

reflux for 12 p, 15The 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-

(trifluofomethyl)-1, X auepeanitz 61- 82 yOpinadypamidarppridea)gdrsibakensé)- |2 theatdinide. A mixture of

2,2,2-trifluorg:-Nnmetiyalstds (R %}5@% ametbyhel @rffitar to that described in Example 4,
20oxadiazol-3- yOpheé}?/I)lmldazo ridazin-6-yOacetamide(0.15 mmol) and K203 (0.3 mmol)in

20 mL methanol -wate¥¥ R {is] hé‘Qﬂa rbO 8 467 M. The Mikiire Wastebilcértateldin vacuo and the

crude produgtwasgipurifiag bm@t@mghm@aogéammnﬂm H@j to @ivedings (dd,
N-methyl-2- §3 (g trifluorometh I)} 1,2,4- oxadiazol-3- ¥{ phen%plmldazogl 2- b]Palrldazm -6-amine.
Hz, 2.0Hz, 1H), 7.999~7.968 (d, /=12.4Hz, 1H), 7.624~7.57
10 1H), 7.087~7.040 (dd, J=12.8Hz, 6.0Hz, 1H), 5.388 (s,2H), 2.241 (s,3H); MS (m/e):

336.3 (M+1).

Exampie 15
Compound 15: 2-(3-(5-isopropyl-1,2,4-oxadiazol-3-yl)phenyl)imidazo[1,2-
15 b]pyridazine was prepared in a manner similar to that described in Example 4.

'H NMR (CDCl;, 400 MHz): 8 §.647 (s, 1H), 8.385(s, 1H), 8.313 (s, 1H),
8.207~8.166 (m, 1H), 8.094~8.068 (d, /=10.4Hz, 1H), 7.998~7.966 (d, J/~12.8Hz,
1H), 7.652~7.564 (m, 1), 7.112~7.0606 (m, 1H), 3.339~3.292 (m, 1H), 1.496~1.473
(d, /=7.2Hz, 6H); MS (m/e): 306.3 (M~+1).

20 Example 16

Compound 16: (3-(3-(imidazo{1,2-blpyridazin-2-yDphenyl)-1,2 4-oxadiazol-
5-yhmethano! was prepared in a manner similar to that described in Example 1.

"H NMR (DMSO-d6, 400 MHz): 8 8.979 (s, 1H), 8.735(s, 1H), 8.522~8.507
{dd, /=6.0Hz, 2.0Hz, 1H), 8.251~8.229 (d, /=8.8Hz, 1H), 8.174~8.140 (d, /=12.4Hz,

25 1H), 7.996~7.969 (d, /=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)phenylfimidazo[ 1,2-
blpyridazine was prepared in a manner similar to that described in Example [

30 "H NMR (CDCly, 400 MHzZ): 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, J=10.0Hz, 2.0Hz, 1H),
8.058~8.024 (dt, /=10.0Hz, 2.0Hz, 1H), 7.994~7.958 (dd, /~12.0Hz, 2.0Hz, 1H),

24



H NIVIR (DMSO-d6, 400 MHz): 6 8.636-8.626 (,1=2.0Hz, 1H), 8.513(s, 1H), 8.166-8.130 (dt,
J=10.4Hz, 2.0Hz, IH), 7.947-7.916 (dd, J=10 .4Hz, 2.0Hz, 1H), 7.714-7.682 (d,12.8Hz, 1H),
7.652-7.600 (t, J=10.4Hz, 1H), 6.707-6.674 (d, J=10.0Hz, 1H), 7.095-7.050 (dd, J=13.2Hz, 111), 3.350
(s, 3H); MS Y882 54+ 1 ). Example 21 Compound 21: ethyl ~ PCT/US2008/682027
3-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny1)-1.2,4- oxadiazole-5-carboxylate was prepared in a
manner similas9g-thatidescrbedin, 10Example 1029 (ddNMR (DM SQrH6 1 4903 Mbkz)3 883013 (s, 1H),
8.765 (s, 1H), 8.522-8.511 (d, J=4.4Hz, 1H), 8.287:8,267 (d, J=8.0Hz, 1H), 8.1734.151 (d, J=8.8Hz,
1H), 8.034-8)?811%5‘%1 gg%‘h%?iﬁ?: %@%é@’ﬁt'?gﬁ?})@ﬂh), 7.273-7.239 (dd, 1=9.2Hz, 4.4Hz,

114), 4.492-4.438 (q, J=6.4Hz, 2H), 1.394-1.359 (t, J=6.8Hz , 3H); 15MS (m/e): 336.0 (M+1). Example

22 CO@}paqug e ethyl 2-0-(3-(imidazo[1,2-b]pyridazin-2-yOpheny0-1,2,4-
oxadiazol-5-yDacetate was prepared in a manner similar to that described in Example 201 NMR

(DMSQG-d6, 400 MHBmeouod 7 {5,213 B(fue@res/t; 9% 4-6kuliazl).38.538-8.522 (dd, J=4.8Hz, 1.6Hz,

1H), 8.277-8,204 (e idid2 B8 7 0 TG Rt e 1848424 09 rlimf 8788 4 H), 8.004-7.981
(dd,1=8.0Hz, "1.6Hz, 1H), 7.693-7.655 (t, 1=7.6Hz, 1H), 7.288-7.253 (dd, 1=9.6Hz, 4.8Hz, 1H), 4.408

(s, 21-1), 25428244 BFGMPY 19HZ, 2H), 1.146-1.210 (t,1=7.2Hz , 3H); MS (m/e): 350.0
'H NMR (CDCls, 400 MHz):  §.684 (s, 1H), 8.382(s. 1H), 8.327~8.312 (dd,

J=10.0Hz, 2.0Hz, 1H), 8.222~8.193 (dd, /=10.0Hz, 2.0Hz, 1H), §.111~8.084 (d,

10 J=10.4Hz, 1H), 7.999~7.958 (m, 1H), 7.635~7.582 (t, J=10.4Hz, 1H), 7.249~7.192
(dd, /=10.0Hz, 6.0Hz, 1H), 5.729~5.717 (d, /=4.8Hz, 1H), 5.573~5.562 {(d, J=4 4Hz,
1H); MS (m/e). 2962 (M+1).

Example 19
15 Compound 19: 2-(3-(5-cthyl-1,2 4-oxadiazol-3-yl)phenyl)imidazo[ 1,2~
blpyridazine was prepared in a manner similar to that described in Exampie 1.
'"H NMR (CDCls, 400 MHz): & 8.613 (s, 1H), 8.438~8.424 (d, /=6.4Hz, 1H),
8.397(s, 1H), 8.314~8.287 (d, /=10.8Hz, 1H), 8.241~8.213 (d, J=11.2Hz, 1H),
8.132~8.106 (d, /=10.4Hz, 1H), 7.659~7.606 (t, /~10.8Hz, 1H}), 7.249~7.165 (m,
20 1H), 3.044~2.969 (q, /=10.0Hz, 1H), 1.504~1.463 (1, /=10.0Hz , 3H); MS (m/e):
292.3 (M+1).
Example 20 ‘
Compound 20: N-methyl-2-(3-(5-(trifluoromethy!)-1,2,4-oxadiazol-3-
vhphenylimidaze{1,2-blpyridazin-6-amine was prepared as outlined and described

25 helow,



(M+1). Example 23 Compound 23:
3-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny1)-1,2,4-oxadiazole- 305-carboxylic acid was prepared in a
manner similar to that described in Example I. NMR (CDC13, 400 MHz): 68.991 (s, 1H), 8.525-8.515
(d"/=4.0Hz, Y9 2@HEIR, 1H), 8.378-8.359 (d, 1=7.6Hz, 1H), 8.154-8.13F(HE200862071),
8.808-7.788 (d, J=8.0Hz, 1H), 7.689-7.650 (t, J=8.0Hz, 1H), 7.273-7.239 (dd, J=8.8Hz, 4.0Hz, 1H); MS

(Me): 307.8 (M+1). Example, 24 5Compound 24 = =
3-(3-(imidazo[1,2-b}pyridazif- ajl)pﬁﬁw,zﬁ%xqgjazole- \Eé‘l_r@@@énﬁiﬁé“‘was prepai&q iryaranner
R _J8,

1H

similar to that describe
1H), 8.524-8.514 (d,I=4.

Example 1. H NMR (

400 Mz)=58.985 %, 1TY-1), 8.775 (s,
BHz, 1H), 8.275-8.256 (d, J=7.6M%, 1H), 8.161-8.139 (d, J=8.8Hz, 1H),

8.026-8.006 (d, J=8.0Hz, 1H), 7.701-7.661 (t, J=8.0Hz, 1H), 7.273-7.240 (dd, 10J=8.8Hz, 4.0Hz, 1H);

MS (m/e): 307.0 (M+1). Example5 Co ngd 25: CF =
2-(3-(3-(imidazo[1,2-b]ptiRtazin-2-y 1 )phe %ﬁﬁzm\ oxadii@z:ol-Sg}G cetic a @-ﬂ%ﬁg?ed in a
manner similar to that describedhn ample 1. 11-1 .d6, 40b MHz): 6 9.003
(s, 1H), 8.739 (s, 11-1), 8.535-8.520 (ed"/=4.4Hz, 1.6Hz, 1H), 8.269-8. (d,1=8.0Hz, 1H),

8.186-8.163 (dd,1-9.2Hz, 1H), 7.999-7.980 (d,/=7.6Hz, 1H), 7.688-7.649 (t, J=8.0Hz, 1H), 7.284-7.251
(dd, J=8.8Hz, 4.4Hz, 1H), 4.27ZF£S\. 2H); MS‘(?_@%LSZIB (M-1).
/7
=N M= N

10

15

20

N*@k\/

A mixture of 3-(6-chloroimidazo[1,2-bjpyridazin-2-yi)benzonitrile (0.25
mmo!) and
10 mL. methylamine methanol solution was heated at 125 °C in microwave
synthesizer for
30 min, After purification to provide 3-(6-(methylamino)imidazo[1,2-b]pyridazin-2-
yhbenzoniirile.

A mixture of 0.2 mmol 3-{6-(methylamino)imidazo{1,2-bjpyridazin-2-
yhbenzonitrile, 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 i 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 mmxture 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)-1,2,4-0xadiazol-3-yl)phenyl)imidazo[ 1,2-b]pyridazin-6-
vlacetamide.

A mixture of 2,2,2-trifluoro-N-methyl-N~2-(3-(5-(trifluoromethyl)-1,2,4-
oxadiazol-3-yDphenylyimidazo[1,2-bipyridazm-6-yiacetamide(0.15 mmol) and
K>COs (0.3 mmol)in 20 mL methanol —water(4:1) was heated at 60 °C for th. The
mixture was concentrated in vacuo and the crude product was purified by column
chromatography on stlica 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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20 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. 25IFINMR
(DMSO-d6, 400 MHz): 58.881 (s, 1H), 8.728(s, 1H), 8.484-8.469 (dd, J=4.4Hz, 1.6Hz, 1H),
8.228-8.22 WM 24¥§58.4228-8.105 (d, .J= 9.2Hz, 1H), 7.999-7.980 (d, J=76H¥5144%/0828206-7 607 (t,
J=8.0Hz, 1H), 7.245--7.211 (dd, 1=9.2Hz, 4.4Hz, 1H), 4.112 (s, 2H); MS (m/e): 323.8 (M-1). Example
27 Compound 27: 2+ (I(ar(mmethydsulformplraethy 1) §,234-0xeeiazok=3-0Hz, 1H), 8.513(s,

yl)phenypimidazo[1,2-b]pyridazine was prepared in a manner similar to that described in Example 4.
oo

511-1 NMR (BMSGX 400 M) 6 84776 14/H%) 185554 - 1110 880278 86 7dd"H%.8Hz, 1.6Hz, 1H),
8.051-8.031 [H) J78.0Hz, kI d7.902-F:0361(0l, 158 BHZ0DHY, J- TROEE 7710 (6, 767-6H6241H), 7.470-7.431

(t,./=8.0Hz, 1H),,7.050-7.0 d, k/-9.2Hz, 4.4Hz, 1H), 4. S,.2H); nt/e). 9 (Mill).
10Example §) g%zpélé%’d]] %3(37_.éﬁ@ﬁéé%ﬁ%ﬁgﬁr}%ﬁ%_élé'z_hr%’nks(&/é’),)3630595,,7
thoxyeshoxy)pfiehyl)methanamine was prepared as outlined and described below.

Example 21
Compound 21: ethyl 3-(3-(imidazo[!,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazole-5-carboxylate was prepared in a manner similar to that described in
10 Example 1.
"H NMR (DMSO-ds, 400 MHz): 8 9.013 (s, 1H), 8.765 (s, 1H), §.522~8.511
(d, /=4.4Hz, 1H), 8287~8.267 (d, /=B.0Hz, 1H), 8.173~8.151 {d, /=8.8Hz, 1H),
8.034~8.015 (d, /=7.6Hz, 1H), 7.702~7.662 (t, /=8 0Hz, 1H), 7.273~7.239 (dd,
J=9.2Hz, 4 4Hz, 1H), 4.492~4 438 {q, J=6.4Hz, 2H), 1.394~1.359 (t, /=6.8Hz , 3H},
15 MS (mse): 336.0 (M-+1).

Example 22

Compound 22: ethy! 2-(3-(3-(imidazo[ 1 ,2-blpyridazin-2-yhphenyl)-1,2.4-

oxadiazol-5-yl)acetate was prepared in a manner similar to that described in Example
20 1.

'H NMR (DMSO-ds, 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, /=9.6Hz, 0.8Hz, 1H), 8.004~7.981 (dd, /=8.0Hz, | .6Hz, 1H),
7.693~7.655 (t, /=7.6Hz, 1H), 7.288~7.253 (dd, J=9.6Hz, 4.8Hz, 1H), 4.408 (s, 2ZH),

25 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-
30 5-carboxylic acid was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls, 400 MHz): 8 8.991 (s, 1H), 8.525~8.515 (d, J=4.0Hz, 1H),
8.432 (s, 1H), 8.378~8.359 (d, J=7.6Hz, 1H), 8.154~8.131 {d, /=9.2Hz, 1H),

27



0 1-bromo-2-methoxyethane(5.8 m ol), dimethyl 5-hydroxyisophthalate(5 nit), IGCO3(6mmol) in
DMF(10 mL) were stirred for 12h at 60C, then the solution was poured into water and the aqueous
phase was extracted with EtOAc. The organic phase was washed with brine, dried (MgSO4), filtered,
and concent¥&@ePtd P2 dimethyl 5-(2-methoxyethoxy)isophthalate (93386} K& 82 hmol) was
added to the solution of dimethyl 5-(2- 5methoxyethoxy)isophthalate (30 mmot) in 50 ml EtOH and
stirred for 4rsaid07C73E xeasssaftsnlvant wWas remsv e irsvaiauol and/thesresidaedyas treated with 1N

HO (aqueo l e tracte c phase was washed with brine, dried (MgS0O4),
filtered, and“?:o cent%t(zfglz t ?Ey}ffépr/ldg ;9, l?r?) g]oxy arb nyl) -5-(2- methoxyethoxy)benzoic acid (87.3%).

103-(methoxycarbony1)-5-(2-methoxyethoxy)benzoic acid (30 mmol) in 20 mL SOC12was stirred at
reflux for 4h. E%&? £f SOC12 was removed in vacuo and the residue was dissolved in THF.
Ammonia hydrate soittion was added and the mixture was stirred at room temperature for 2h. The

solutioh was pouredaaitrangate PardiaxgersedvitnyBiAe-Trbuahid grhgsadiasolvashed with brine,

dried (MgSOhqdefiliared g rancentatedda-Pravide methyhdsabameyims(21.
methoxyethoxy)benzo POCI3(20 m %Ig was added to the solution of methyl

%
3-carbamoy1-5-(2- ﬁ&@&%&%eﬁ%%@@@& ¥5n 188171 2(icRibfoethaihe ind stirred for 5h

at reflux. Theg the @pjgtlgm)vmgoglgggtg roemyiempanature; poyed o thegige-water 20and extracted
with EtOAc. The combined organlc phases were dried (MgSO ?
026~8.006 (d, /=8.0Hz, 1), 7.701~7 661 {t, J=80Hz, 1H), 7.273~7.240 (dd,

10 J=8.8Hz, 4.0Hz, 1H), MS (m/e): 307.0 (M+1).

Example 25
Compound 25: 2-(3-(3-(imidazo[1,2-b]pyridazin-2-yDphenyl)-1,2.4-
oxadiazol-5-ylhjacetic acid was prepared in a manner similar to that described in

15 Example 1.

'H NMR (DMSO-dg, 400 MHz): 5 9.003 (s, 1H), 8.739 (s, 1H), 8.535~8.520
(dd, /=4.4Hz, 1.6Hz, 1H), 8.269~8.249 (d, /=8.0Hz, 1H), 8.186~8.163 (dd, /=9.2Hz,
IH), 7.999~7.980 (d, /=7.6Hz, 1H), 7.688~7.649 (t, /=8.0Hz, 1H), 7.284~7.251 (dd,
J=8.8Hz, 4.4Hz, 1H), 4.277 (s, 2H); MS (m/e): 321.8 (M+1).

20

Exampie 26

Compound 26: 2-(3-(5-(methyithiomethyl)-1,2 4-oxadiazol-3-
yDphenylyimidazo[1,2-bjpyridazine was prepared in a manner similar to that
described in Example 4.

25 'H NMR (DMSO-dg, 400 MHz): & 8 881 (s, 1H), 8.728(s, 1H), 8.484~8 469
(dd, /=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 (1, J=8.0Hz, 1H), 7.245~7.211 (dd,
J=92Hz, 4.4Hz, 1H), 4.112 (s, 2H); MS (m/e): 323.8 (M-+1).



filtered, and concentrated to yield methyl 3-cyano-5-(2-methoxyethoxy)benzoate (90.5%). Solution
of A1Me3 in hexane (19 mmol) was dropped to the solution of DMEDA (24mmol) in 60m1 dry toluene
slowly at OC under N2. The solution was 25then continued to stir at room temperature for another Ih
and added MERYW*ERI&ho- 5-(2-methoxyethoxy)benzoate (17.3 mmol) arfdt&titeW/5¥ 4 Efux for 8 h.
The mixture was poured to the water and extracted with EtOAc. The combined organic phases were
dried (MgSQ#arfiliered, and concentrated to give 3-acetyl-5-(2-methoxyethoxy)benzonitrile (58.6%).
30Br2(31.5 mmol) as dro it tEe sol t| f3 ac :(2-,methox oxy)benzonitrile (30
mmol) in 150 ml et Sr &y B@P?ge ” oAt % e 1;%0?1%2 ! 450h éi%lutlon was washed with
brine, dried mgm)lméaed[lérhimr@emmﬂmmmn a manner similar to that
3-(2-bromoag&%@dg%-mm%ygthoxy)benzonitriIe (94.2%).
3-(2-bromoacety0-5-(2-methoxyethoxy)benzonitrile (15.3 mmol) and 6- chloropyridazin-3-amine (18

mmol)in 100 ml EtGHNMERe(BRIEQ-do-rédR3 3 5 S éh (5cbBled SARErHDTRS filtet: Bke was

3-(6- Ch'oro'%qa@%?ré)]PW%@)%%&%(& mwtbwémom»b%@nﬁ%e O LYz,
,2-bpyri.dazin-2- ylgw (6 2-methoxyethoxy)benzonitrile (10 mmol) in 100 ml OH was added Pd/C(1
0

mmol) and stifted 1%7%%13&3@?1% ol hy Blachwad réif Held T it tEOAE concentrated to

provide 3- 10¢midazaf 1i2-blpyidazin-y&5-{2smethexrgsthoxydbenzonitrile (98.9%).
3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-methoxyethoxy)benzonitrile (6 mmol) in 40m1Me0I-1 and 30 ml
THF was added Raney-Ni (0.6mmol) and Iml ammonia hydrate solution and stirred at room
temperature Eeudihe Baney-Ni was removed and the filtrate was concentrated to yield

(3-(imidazo[l,2-b]p()frlrdn%%muﬁg-ég)-%@mllédmeﬁh?ﬁethgx%)rpg rﬁllgrwethanamlne (70.2%).

methoxyethoxy)phenyl)methanamine was prepared as outlined and described below
HG O
ErCHZGHZOCHg MaoH E
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15
I-bromo-2-methoxyethane(5.8 mmol), dimethy! 3-hydroxyisophthalate(5 mL),
K,CO; (6mmol) in DMF(10 mL.) were stirred for 12h at 60°C. then the solution was
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1F1 NMR (CDC13, 400 MHz): 6 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,IH), 7.601 (s,2H), 7.993 (d,1H), 8.438 (m,1H), 8.581(s, | H); MS (m/e):
299.7 (M+1). 20Example 29 Compound 29: 2-(3-(2-methoxyethoxy)-5-(5-(trifluoromethy1)-1,2,4-
oxadiazol-3%/fMeMASRtdazo[1,2-b]pyridazine was prepared in a mannersihiat" A%t described in
Example 28. 1H NMR (DMS0-(15, 400 MHz2): 6 3.358 (s,3H), 3.756(t"T=4.4Hz, 2H), 254.302 (t,
J=4.4Hz, 2H})oﬁr&ﬁﬁi&mvalbﬂ)anﬂ5&7&@mbolxhlﬁ>h3595¢fhs(mﬂd—d)e&ﬂﬁﬁﬁf®,&dﬂ)ﬁ&39§31Q'8; 1H), 8.567(s, 1H),

9.103 (s, 1H tn/ M+1) X
2-(3-(2-met oxyet nlnffﬁ%le%@a %)f-gityﬁfph%%g B(I)Pn{ic at%ff E) ﬂ\ipyrldazme was
prepared in almahmle? ﬁmh%ﬁﬂébmﬂbé@imﬁ%ﬁfbbe 28. IHNMR (DMSO-c16, 400

MHz): 62.7532 (s,3d)p8: igs?ngﬁo?lwaggc%%tt&fﬁ% %o%wﬁcﬂn?féﬁ}ﬁt ‘J(ZA' A4Hz, 2H), 7.245 (m, 1H),

7.489 (s, 1H), 7.803 (s, 1H), 8.183 (m, IH), 8.384 (s, In), 8.653(m, 1H), 9.019 (s, In); MS (m/e): 352.2
(M+1).5Exammé13ayeﬁ®wh$pnb¢haim (@(@I{@leﬂaéfbmiéﬁ@ljlw fprddiai 8404 §-5-(2-

methoxyethgxyphenybimidazall.a:flpyridazine wasRreprrrdina-manneksimiiaee that described in
Example 28. NMR (DMSO-d6, 400 MHz): 33.489 (s,3H), 3.822(t, J=4.4Hz, 2H), 4.305 (t"T=4.4Hz,

2H), 4.771 ($3219919) 086 QTATI, TBEEQrhe-1 e reamcrhana)yasyobel (it ERe 308(m, 1H), 8.323
(m, 1H), 8.3%8i£8.(UdxahSnaiel, 340 B« Middict X aTRIRI 32(methoxycarbonyl)-3-(2-

methoxyethoxy)benzoic acid (87.3%).

10 3-(methoxycarbonyl)-5-(2-methoxyethoxy)benzoic acid (30 mmol) in 20 mL
SOCH; was stirred at reflux for 4h. Excess of SOCL, was removed in vacuo and the
residuc was dissolved in THF. Ammonia hydrate solution was added and the mixture
was stirred at room temperature for 2h. The solution was poured to the water and
extracted with EtOAc. The organic phase was washed with brine, dried (MgSQOy),

15 filtered, and concentrated to provide methyl 3-carbamoyl-5-(2-
methoxyethoxy)benzoate{69.8%).

POCI; (20 mmol} was added to the solution of methy! 3-carbamoyi-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

20 and extracted with EtOAc. The combined organic phases were dried (MgSQOa),
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 60m! dry toluene slowly at 0°C under N;. The solution was

25 then continued to stir at room temperature for another 1h and added methyl 3-cyano-
5-(2-methoxyethoxybenzoate
(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 (MgSQ,), filtered,
and concentrated to give 3-acetyl-5-(2-methoxyethoxy)benzonitrile (58.6%).

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

temperature for 5 h. The solution was washed with brine, dried (MgSOy), filtered,
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Compound 32: 2-(3-(2-methoxyethoxy)-5-(5-(methoxymethyl)-1,2,4-
oxadiazol-3-yl)phenypimidazo[1,2-b]pyridazine was prepared in a manner similar to that described in
Example 28. 201NMR (DMSO-d6, 400 MHz): 63.330 (s, 3H), 3.487 (s,3|—1|)), 3.714 (t, 1=4.4Hz, 2H),
4.270 (t, 1=AVRHPP182900 (s, 2H), 7.260(dd,11=3.6Hz, J2=8.8Hz, 1H)! ‘??"A‘%Sf?‘%’(f’?ﬁ?ﬂz?.sm (s, 1H),
8.155 (d,1=8.8Hz, 1H), 8.349 (s,1H), 8.515 (d, 1=3.6Hz, 1H), 9.040 (s, 1I-1); MS (m/e): 382.2 (M+I).
25Example 38d condSompaund 83123~ {befethoxyinstiBhn iR dvosadipbohyitiHb- (2-

methoxyethq?x) ! nyl)imidazo[1,2-1)]pyridazine was prepared in a manner similar o that described in
Example 28.'1H (DMSO-d6, 400 MHz): 6 1.189 (s, 3H), 3.340 (s, 3H), 3.364 (m, 2H), 30 3.716 (t,
1=4.4Hz, 2H), 4.273-@;rezmotiecty DiF){ Ar8ehqsy LrixyAiRe Qo diiv €6 SHRMeP=@d8htz, Hi), 7.488 (s, 1H),

7.845 (s, 1H);. 8,165 (0, 128 8hi7 U, B324i(S1 B 8RB0 (PLAmGHEkz: Mol 9834 Snd); MS (mie):
396.4 (M+1). Example 34 Compound 34: (3-(3-(imidazo 1,2-b}pyr_|daz|n-2-i/}0-5-(2-
metho?yethdfé‘ﬂ%ﬁmﬁh,5@@%&6@%@%&@) arimie lep ArBditra tnahet- & similar to that
described inEXa53R18n88y)benzoNMR (BMEQ-d6, 400 MHz): 6 3.329 (s, 3H), 3.713 (1"1=4.4Hz, 2H),

4.259 (t, J=4.4Hz, 2H), 4.815 (s, 2H), 7.251 (dd, .11=3.6Hz, J2=8.8Hz, 1H), 7.469 (s, 1H), 7.829 (s,
1H), 8.150 (d, 1=8. 814> CH101g 8440 :ilﬁi%’.’gﬁﬂt" ﬁi‘g mwy@t%ﬁ%%nﬁwm% (m/e): 368.3

(M-1). Exampie @mol) inGOoMpoONDB5w B (i bt IR0 TyRnb] pyidi szire® ey Tebm(2-
Coaorog mEHEbemE b A IR AT B LRGN VAR RIFRAIRALN & Flavigessimiar fo tha
10 (imidazo{1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxyYbenzonitrile (98.9%).
3-(imidazo[1,2-blpyridazin-2-yi)-5-(2-methoxyethoxy)benzonitrile (6 mmol)
in 40ml McOH and 30 ml THF was added Rancy-Ni (0.6mmol) and Iml ammonia
hrydrate sofution and stirred at room temperature for 4 h. Raney-Ni was removed and
the filtrate was concenirated to yield (3-(imidazo[1,2-b]pyridazin-2-yi)-5-(2-
15 methoxyethoxy)phenyDmethanamine (70.2%).
"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}.

20 Example 29
Compound 29: 2-(3-(2-methoxyethoxy)-5-(5-(triftuoromethyl)-1,2,4-
oxadiazol-3-yl)phenyl)imidazo[1,2-blpyridazine was prepared in a manner similar to
that described in Example 28.
"H NMR (DMSO-de, 400 MHz): 8 3.358 (5,3H), 3.756(t, J=4.4Hz, 2H),
25 4.302 (¢, /=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).

31



1H NMR (DMSO-d6, 400 MHz): 83.325 (s, 3H), 3.702 (t"J=4.4Hz, 2H), 4.254 (t, 1=4.4Hz, 2H), 7.272
(dd, T=4Hz, 8.4Hz, 1H), 7.432 (s, 1H), 7.940 (s, 1H), 158.058 (s, 1H), 8.160 (d, 1=8.4Hz, 1H), 8.536 (d,
J=4Hz, 1H), 9.035 (s, 1H); MS (m/e): 382.3 (M+1), Example 36 Compound 36: 3-(3-(imi dazo
[1,2-b]pyrid@¥H2009{§381¢2- 20methoxyethoxy)phenyl)-1,2,4-oxadiazole-5REFHBRAHIEENas prepared in

a manner similar to that described in Example 28. IFINMR (DMSO-d6, 400 MHz): 6 3.359
(s, 3H), 3.74Fbltd WHz, 2H), 4.291 (t, J=4.4Hz, 2H), 7.281 (dd, 1=4Hz, 8.4Hz, 1H), 7.552 (s, 1H),

3613 (e 1), Exam S ool 3PS o 2 BV OAR

methoxyethoydyf)pbtmym)d‘dz()pyﬂd}Epﬁrayl;hﬁﬁ%sqxaﬂm@bie-ﬁmmmmnidetwﬁmﬁoprepared ina

manner simil Example 28. 1E1 NMR (DMSO0-(16, 400 MHz): 63.333
(s, 3H), 370%#%15%%?—?2%%{)3;%%%62 (t, J=4.4Hz, 2H), 5.877 (m, 3H), 6.451 (m, 1H), 7.280 (dd,1=4Hz,

8.4Hz,5LH), 7.425 (E NMR 089Usis1#H)) Bi0BS: (52 IHRB(L80Xd, JEB4RH) 1 11]98(547 (d, J=4Hz, 1H),
9.047 (s, 1H); Ma{m/gy; ﬁ%é‘(@\"ﬁlhﬁ%%ﬁ?'? 385 REATPOHREL 3. 111y, 7.803 (s, 1H),

3-(3- (|m|dazo[1 2- b]pyrld’azm 2-y1)-5-
§.183 (m, 1H), 8.384 (b 1}:»1) 8653(m 1H), 9.019 (s, 1H);, MS (m/e): 352.2 (M+1).

Exampie 31
10 Compound 31; 2-(3-(5-(fluoromethyl)-1,2,4-oxadiazol-3-yl)-5~(2~
methoxyethoxy)phenylyimidazo[1,2-b]pyridazine was prepared in a manner similar to
that described in Example 28.
'"H NMR (DMSO-dg, 400 MHz): § 3.489 (s,3H), 3.822(t, J=4.4Hz, 2H),
4.305 (t, J=4.4Hz, 2H), 4.771 (s, 2H), 7.055 (m, 1H), 7.667 (m, [H), 7.807 (m, 1H),
15 7.988 (m, 1H), 8.308(m, 1H), 8.323 (m, 1H)}, 8.359 (s, 1H); MS (m/e): 370.9 (M+1).
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.
20 "H NMR (DMSO-dg, 400 MHz): § 3.330 (s, 3H), 3.487 (s,3H), 3.714 (1,
J=4.4Hz, 2H), 4.270 (t, J/=4.4Hz, 2H), 4.900 (s, 2H), 7.260(dd,/J/=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).

25 Example 33
Compound 33: 2-(3-(5-(cthoxymethyi)-1,2,4-oxadiazol-3-y1)-5-(2-
methoxyethoxy)phenyl)imidazo[1,2-b]pyridazine was prepared in 2 manner similar to
that described in Example 28.
'H NMR (DMSO-dg, 400 MHz): 8 1.189 (s, 3H), 3.340 (s, 3H), 3.364 (m, 2H),
30 3.716 (t, J=4.4Hz, 2H), 4.271 (t, /=4.4Hz, 2H), 4.881 (s, 2H), 7.269 (dd,J]=3 6Hz,
J2=8 8Hz, 1H}), 7488 (s, 1H), 7.845 (s, 1H), 8.165 (d, /=8.8Hz, 1H), 8.354 (s,1H),
8.525 (d, J=3.6Hz, |H), 9.034 (s, 1H); MS (m/e): 396.4 (M+1).



methoxyethoxy)pheny1)-N-(2,2,2-trifluoroethyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a
manner similar to that described in Example 28. NMR (DMSO-d6, 400 MHz): 6 3.362 (s, 3H),
3.750 (t,,T=4.4Hz, 2H), 4.171 (m, 2H), 4.304 (t, j|=4.4Hz, 2H), 7.284 (dd, .7=4Hz, 8.4Hz, 1H), 7.571 (s,
1H), 107.899 &?HWR§SHE76 (d, J=8.4Hz, 1H), 8.546 (d,/=-4Hz, 1H), 9.068 (3 4¥1§9%k& ¢ /e): 463.2
(M+1), Example 39 Compound 39: N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-
15methoxyethaxykenrzyl)acetamide was prepared in a manner similar to that described in Example

28. IHNMR (CDC13, 400 MHzZ): 6 1.845 (m. 3H). 3,546 (s. 31-1), 3.726 (d, J=4.4Hz, 2H).
4.140 (d, J:4.4Hz,’€ﬂ?%ﬁ‘ﬁ9:§%m82%??§ié‘ﬁﬂ[ ,3?%%%?]@#5?%1546 (m, 2H), 8.143 (m, 1H),
8.514 (m, 1H)e8:848tmxi ItV (1D yxBdihab I Din&bahsawip prd@ired inGompoemd 40:

N-(3-(imidazg&i?ﬁbtlp%qg@Qg;%@ﬁk%;@hﬁg%oxyethoxy)benzyl)-2,2,2-trif|uoroacetamide was
prepared in a manner similar to that desctibed in Example 28. 25NMR (CDC13, 400 MHz): 6 3.389 (s.
3H), 3578 (d, it=4.JHXNMRDMEBdd AP DBIS2A 46530 3HY, 6.848482141).7.243 (m, 1H),

7/630(m. 2M), £302 () A1 L 8074 (511 MBIV 36,3 M shgoample 41
2-y1)-5-(2- methoxyethoxy)benzy1)-2-chioroacetamide

Compound 41: N-(3- imidazo[l,i-bg;yrld’azm- -yl) ‘
was preparedtin a- f3ar et BintilsiOtbltat deberibBd S Ex@mple £813 (d, /~3.6Hz, 1H),
0.027 (s, 1H); MS (m/e): 368.3 (M+1).

Example 35

10 Compound 35: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-
methoxyethoxy)phenyl)-1,2,4-oxadiazole-5-carboxylic acid was prepared in a manner
similar to that described in Example 28.

"HNMR (DMSO-ds, 400 MHz): 8 3.325 (s, 3H), 3.702 (t, J=4.4Hz, 2H),

4234 (z, J=4.4Hz, 2H), 7.272 (dd, J=4Hz, 8 4Hz, 1H), 7.432 (s, 1H), 7.940 (s, 1H),

15 8.058 (s, 1H), 8.160 (d, /=8.4Hz, 1H), 8.536 (d, /=4Hz, 1H), 9.035 (s, 1H); MS
(m/e): 382.3 (M+1).

Example 36
Compound 36: 3-(3-(imidazo[1,2-bjpyridazin-2-yl}-5-(2-
20 methoxyethoxy)phenyi)-1,2.4-oxadiazole-S-carboxamide was prepared in a manner
similar to that described in Example 28.
'H NMR (DMSO-ds, 400 MHz): 8 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, /=4Hz, iH), 9.054 (s, 1H); MS
25 {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-y1)-1,2 4-oxadiazoie-5-carboxamide was
30 prepared in a manner similar to that described in Example 28.
'H NMR (DMSO-ds, 400 MHz): § 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),

Ll
L}



511-1 NMR (CDC13, 400 MHz): 6 3.325 (s, 3H), 3.689 (d,|1=4.4Hz, 2H), 4.193 (M, 4H), 4.348 (m, 2H),
7.813 (s, | H), 7.212 (m, 1H), 7.547 (m, 2H), 8.144 (m, 1H), 8.511 (m, 1H), 8.843 (s, 1H): MS (m/e):
375.2 (M+1). Example 42 10Compound 42: N-(3-(imidazo[1,2-b]pyridazin- ZMS- 2-

methoxyethB¥8 fBEW%71924-chlorobenzamide was prepared in a manner simii: &&scribed in
Example 28. 1H NMR (CDC13, 400 MHz): 6 3.448 (s, 3H), 3.784 (d, 1=4.4Hz, 2H),
4.238 (d"t=474413, RHJTH TO2((n, BH) 881954 (SHLH). B0Q8ALrA,ALH) 1 FLA 30 ¢f( BHFAAB00 15(s, 1H),

7.901 (m, 3 ( / ) +1). Example 43 Compound 43:
N-(3- (|m|da|z_{ i[qfeg g?py?dﬁﬂh-%{g% (24 %3;% %I%/{Igtboxy)benzyl) 3- nitrobenzenesulfonamide was

prepared in a manner similar to that described in 20Example 28. 1HNMR (CDC13, 400
MHZ). 6 3.447, (s, 3t 3.785 (d, j=4.4Hz, 2H), 4.178 (d, J=4.4Hz, 2H), 4.354 (in, 2H), 5.403 (m, 1H),
6.783 (s, 1HY, m, | H), 7.314 (m,2H), 7.608 (m, 1H), 7.945 (m, 1H). 7.600 (s, 1H), 8.189 (m,

2H), 83389 (m 2H)C£31“713f21(§I %)3ﬁ§1%¢é§0ﬁ18‘4' IEW@%”Z@ R Eﬂe 44  Compound 44:
N-(3-(imidazgikiz-Rlpyddapinrhbe-p2(22 mathexerhoxy henzudsdotyanehprianiide was prepared in

e S s e ST B o
7.763 (m,2H), 7.8451 MR ) DV ¢ di-)1823.533(0621(K) 383304 10n: 2, VIS, (File): 428.4 (M+1).
EXample 45, 11 (. 2H). 4.304 (¢, J=4 4FTz, 2H), 7284 (dd, J=4Hz, 8 4z, 1H), 7.571 (s, 1FD),
10 7.899 (s, IH), 8.176 (d, J=8 4Hz, 1H), 8.546 (d, J=4Hz, 1H), 9.066 (s, 1H); MS
(mie). 463.2 (M+1),

Example 39
Compound 39: N-(3-(imidazo[1,2-b]pyridazin-2-y1}-5-(2-
15 methoxyethoxy)benzyl)acetamide was prepared in a manner similar to that described
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, /~4.4Hz, 2H), 4278 (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).
20
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 simiiar to
that described in Example 28.
25 'H NMR (_CDCig,, 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), 8.1062
(m, 1H), 8.513 (m, 1H), 8.874 (s, I1H), MS (m/e): 395.3 (M+1).



Compound 45: N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2- methoxyethoxy)benzy1)-3-bromobenzamide
was prepared in a manner simi o that 5described in Example 28. IH NMR (CDC13, 400 MHz):
63.454 (s, 3H), 3.783 (d, J=4.4Hz, 2H), 4.225 (d,1=4.4Hz, 2H), 4.674 (m, 2H), 6.945 (s, IH), 7.083 (m,
1H), 7.324 (¥ A49295983 (s, 1H), 7.587 (s, 1H), 7.613 (m, 1H), 7.735 (mAHYUE2HLIN2 D), 8.225 (s,
1H), 8.300 (m, 1H); MS (riz/e): 482.3 (M1). 10 Example 46 Compound 46:
N-(3-(imidazpfkmpbd@yridazin-2-y1)-5-(2- methoxyethoxy)benzyl) -4-fluorobenzenesulfonamide was

prepared in a man r S|m|I t SCI, MR (CDC13, 400 MHz): 6 3.456
(s, 3H), 3.800 (d" %éﬁ *{ﬁ%ﬂbﬁ mddf ), %T:(? ﬂ-?) 3;%% (s, 1H), 7.107 (m, 1H), 7.203 (in,
2H), 7.453 (mp@b@y@l&@@)@m@ﬁ)28mwr\(s;t&mli):}€8ﬂf@6?1(ﬂn&m-’rl)n MSafmye) s8R 1ML +1). Example 47
20Compoung 4 7:N+g- %‘%‘Jﬂﬁ?@b%z b]pyridazin-2-y1)-5-(2-

methoxyethoxy)benzyl 3-chlorobenzenesulfonamide was prepared in a manner similar to that

descritied in Exampie}gR (CDCls, 400 MUIIRY(SEIE 18, Yo M2 (654531 28044, 193782 (d"J=4.4Hz,

2H), 4.187 (¢, 154 <7 H), 7.425 25(
2H), 7.500 (g]m 1?%) gl %%m ﬁ%lg émj (%F?@ 9342(@6]81%?3?98@0 Saﬁ?%églzyja(m IH); MS "

(m/e): 473.9MLim ékan%pﬂéws lH) d‘éﬁ]%@hé%Z NMB1¢midazo[1,2-b]pyridazin-2-y1)-5-(2-
methoxyethoxy)benzyl)-4-methylbenzenesulfonamide was prepared in a manner similar to that

described in Exam{)Ie 28. 5IFINMR (CDC13, 400 MHz): 32.400 (s, 3H), 3.456 (s, 3H), 3.753 (d,
Exanm

10 Compound 42; N-(3-(imidazo[1,2-blpyridazin-2-yl}-5-(2~
methoxyethoxy)benzyl}-4-chlorobenzamide was prepared in a manner similar to that
described in Example 28.

"H NMR (CDCls, 400 MHz): 5 3.448 (s, 3H), 3.784 (d, /=4.4Hz, 2H), 4.238
(d, ./=4.4Hz, 2H), 4.702 {m, 2H), 6.954 (s, 1H), 7.084 (m, 1H}, 7.430 (m, 3H}, 7.600
15 (s, IH), 7.901 (m, 3H), 8.304 (m, 2H); MS (m/e}: 438.2 (M+1).

Example 43
Compound 43: N-{3-(imidazo[1,2-blpyridazin-2-y[}-5-(2-methoxyethoxy)benzyl)-3-
nitrobenzenesulfonamide was prepared in a manner similar to that described in

20 Example 28.

'H NMR (CDCl3, 400 MHz): § 3.447 (s, 3H), 3.785 (d, J=4.4Hz, 2H), 4.178
(d, J=4.4Hz, 2H), 4.354 (m, 2H), 5403 (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).

25

Example 44

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

30 "M NMR (CDCls, 400 MHz): & 3.410 (s, 3H), 3.800 (d, J=4.4Hz, 2H), 4.223
(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, [H), 8.154 (m, 1H), 8.304 (m, 2H); MS (m/e):
428.4 (M+1).



1=4.4Hz, 2H), 4.134 (m, 4H), 5.532 (m, 1H), 6.800 (s, 1H), 7.086 (m, 1H), 7.300 (m, 2H), 7.400 (s,
1H), 7.805 (m, 2H), 7.913 (m, 1H), 8.200 (s, 110, 8.315 (m, 1H); MS (tn/e): 453.4 (M+1). 10Example
49 Compound 49: N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-
methoxyeth8BEHEY1522-fluorobenzenesulfonamide was prepared a m&hhEFEMFH4I5 that described
in Example 28. IHNMR (CDC13, 400 MHz): 33.478 (s, 3H), 3.782 (d,1=4.4Hz, 2H), 4.187 15
(d"T=4.4Hz, 2H), 4.232 (m, 2H), 6.800 (s, 1H), 7.058 (m, 1H), 7.160 (m, 1H), 7.287 (m, 1H), 7.400 (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
20Compoung%al%‘g(dlethylammo)ethyl) 2-(3-(3-(imidazo[1,2-b]pyridazin-

2-yl)pheny1)-1,2,4-Gxadinzel 46y hatetamitieohas-plepaiednid o ndbfer similar to that described in

Example 1. Met%(HZM %%ﬁ%af c}@ O MEZ: R d Q%6 @;-éa £ Gl BAR4m, 4H), 3.241

(m, 2H), 4.086 (s, 1H, \T=8Hz /=8 4H7), 7.6 74 (t, 1H, 251=8Hz), 7.984 (d, 1H, 1=8Hz),
8.177 fd, 1Hd%98b&ﬁ1§)E8mf(éng 1=8Hz), 8.540 (dd, 1H, Jr=12= 8Hz), 8.742 (s, 110, 9.014 (s.1H);

MS (m/e): 420.3 (Mpzbipax 2400 MHZP@@Q%S §iH Ns butyl2 31 (@ midgzopb2-blpy

dazin-2- yOphenZﬁz 1,2,4-3 oxadlazol 5-yDacetam de was prepared in a manner similar to that

described in(ExArfigigz 2H). 4.674 &fﬂﬂﬁhé(%ﬁé‘bié’é BB NmZ) e 6898 3H1L4P2H2), 1.338 (m,
211), 1.443 (8).12H)7 35123, (Im) 21.8) 34:@50:(8, 72/8F) (f, 286) fctsb41dh, 2RGH2 -8,4H7), 7.674

8.300 (m, 1H); MS (m/e): 482.3 (M+1).

10
Exampie 46

Compound 46: N-(3-(imidazo[1,2-b]pyridazin-2-yl)-5-(2-

methoxyethoxy)benzyl)-4-fluorobenzenesulfonamide was prepared in a manner
similar to that described m Example 28.

15 'H NMR (CDCls, 400 MHz): 8 3.456 (s, 3H), 3.800 (d, J=4.4Hz, 2H), 4.206
(m, 4H), 5.034 (m, 1H), 6.800 (s, 1H), 7.107 (m, 1H), 7.203 {m, 2H), 7.453 (m, 2H),
7.904 (m, 3H), 8.200 (s, 1H). 8.367 (m, 1H); MS (m/e): 457.3 (M+1).

Example 47
20 Compound 47: N-{3-(imidazo[1,2-b]pyridazin-2-y1}-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, /=4.4Hz, 2H), 4.213 {m, 2H)}, 5.934 (m, 1H), 6.800 (s, 1H), 7.083 (m, 1H), 7.425
25 {m, 2ZH), 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 (im/e): 473.9 (M+1).



(t, 1H"1=8Hz), 7.984 (d, 1H, 1=8Hz), 8.177 (d, 1H, 1=8.4Hz), 8.263 (d, 1H, 1=8Hz), 8.540 (dd,
1H,Jr=./2=8Hz), 8.742 (s, 1H), 9.014 (s,1H); MS (m/e): 377.3 (M+1). Example 52 5Compound 52:
2-(3-(3-(imidazo[1,2-b]pyridazin-2-yOpheny1)-1,2,4-

oxadiazol-5%W@) B  tetrahydrofuran-2-yhmethyl)acetamide was prepafed it FHEHREr similar to
that described in Example 1. 1H NMR (DMSO-d6, 400 MHz)- 61 844 (m, 4H, ), 3.209 (m,
3H), 3.651 (M% (s, 2H), 7.279 (dd, 1H,1=8Hz, 1----8.4Hz), 7.670 (t, 1H, 1=8Hz), 7.984 (d,

101H, 1=8Hz), 8. 1 260 dd, 1H, JI----J2=8Hz), 8.741 (s,
1H), 9.011 (s,1H): {’m‘i 31%58\26&%’) Qadz %@%’éﬁgﬂ& gf §?)%und 53:
N- cyclopenty&@@((@@ﬂ(ﬁﬁblamﬂl %thﬂwlb@mﬁﬁQS‘}'IISW@NW)W%HT%M@CM‘?@]@WI)acetamide was

prepared in g manner similarfo.hat jpgg in Example 1. IH NMR (DMSO-d6, 400
MHz): 61.491 (m, 4H), 1.658 (m, 2H) % , 2H), 4.031 (m, 1H), 4.067 (s, 2H), 7.279 (dd, 1H,
J=8Hz5 J=8.4Hz), f%e@%@%&q%‘wﬁ% I OfHs PR3V 36 186 (H: 17403 48.4Hz), 8.263 (d, IH,

1 8Hz), 8. 5404%@49%313 %r&'ﬁi% 5%?%&81[1}4)5 0018 ($11H)odSm/8); 38B63M-LI). Example

C d5 d d
oxadlazol SOénF)E)JI?\I%(%MétH éﬁﬂﬁlr)gﬁeal%)%[ﬂna@ \égg&%égﬁéé}g?rﬁ% ’n‘i’g %@%ﬁ‘?ﬁléﬁb ¥that described in

Example 1. (m/e): 453.4 (WHNMR (CDC13, 400 MHz): 63.423 (s, 3H), 3.572 (m, 4H), 4.020 (s, 2H),
7.100 (dd, 1H, 1=8Hz, 1=8.4Hz), 7.629 (t, 1H, J=8Hz), 8.004 (d, 1H"1=8Hz), 8.110 (d, 1H, J=8.4Hz),
379.2 (M+1).

10 Example 49
Compound 49: N-(3-(imidazo{1,2-b]pyridazin-2-yl)-5-(2-
methoxyethoxy)benzyl)-2-fluorobenzenesulfonamide was prepared in a manner
similar to that described in Example 28.
'H NMR (CDCls, 400 MHz): 6 3.478 (s, 3H), 3.782 (d, J=4.4Hz, 2H), 4.187
15 (d, J=4.4Hz, 2H), 4.232 (m, 2H), 6.800 (s, 1H), 7.058 (m, 1H), 7.160 (m, 1H), 7.287
(m, 1H), 7.400 (m, 2H), 7.545 (m, 1H), 7.964 (m. 2H), 8.200 (s, 1H), 8.342 (m, 1H);
MS {m/e). 4574 (M+1).

Example 50

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

'H NMR (DMSO-ds, 400 MHz): & 1.007 (1, 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,

25 J=8Hz), 7.984 (d, 1H, J=8Hz), 8.177 (d, 1H, J=8.4Hz), 8.263 (d, 1H, ./=8Hz), 8.540
(dd, 1H, J;=7=8Hz), 8.742 (s, 1H), 9.014 (s,IH); 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-
30 oxadiazol-5-yl)acetamide was prepared in a manner similar to that described in
Example 1.
'"H NMR (DMSO-dg, 400 MHz): 8 0.898 (1, 3H, ./=7.2Hz), 1.338 (m, 2H),
1.443 (m, 2H), 3.125 (m, 2H), 4.050 (s, 2H), 7.280 (dd, 1H, /=8Hz, J=8 4Hz}, 7.674
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Example 55 Compound 55: 243-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny1)-1,2,4-
oxadiazol-5-y1)-1-morpholinoethanone was prepared in a manner similar to that described in Example
1. NMR (DMSO-dd, 400 MHz): 6 3.594(m, 8H), 4.443 (s, 2H), 7.266 (dd, 1H, 1=8Hz,13-8.4Hz),
7.668 (t, 1HVSBIA0879 (d, IH, 1=8Hz), 8.170 (d, 1H, 1=8.4Hz), 8.25X (G HEP*Y288[AT) 8 526 (dd,
1H, 11=-12=8Hz), 8.736 (s, 1H), 8.991 (s,1H), MS (m/e): 391.4 (M-1). 10Example 56 Compound
56: N-cyclopropii1/288=(37(riidaz [ 28Iy ridalZin2-yOptehyil) 155 43ddadidzbi8bigHacetamide was

prepared in ner.simjlar, tc t I i le . 400 MHz): 50.63] (m,
ot 086400 BE05 550" 15109, 5 G610y 3 100 (i 1 VAR o e 7636 (. I
1=8Hz), 8.014 (d, 1H,1=8Hz), 8.077 (d, 1H, 1=8.4Hz), 8.213 (d, 1H,J=8Hz), 8.351 (dd, 1H, Ji-J2=8Hz),

8.396 (s, 1H,, 8,680 £5,1H); MS (n/ e): 361.2 (M+1). Example 57 20Compound 57:
3-(3-(imidazo[1,2- yridazin-2-y2pheny1)-_N-(2- morpholinoethyl)-1,2,4-oxadiazole-5-earboxamide
was pfepared in a difilar 10 hat tedissbed: @Qﬁ%ﬁléﬂYl)?}lenYNm%‘(‘CD3CI3, 400 MHz): 6
8.769 (t, J=1,6k47 161 - S1486 (S b pE41(deh I=1 ordidiize i & 199 felipded 2-4.6Hz, 1H), 8.143
(dt, J=1.2-7.6Hz, 1H), 258.0]&6 (m,1H %Gg (t,J=8Hz,1H), 7.099 (dd, J=4.4Hz,1H), 3.811 (t,
J=4.4Hz, AH B (G 15t 55»4%??5%‘? "BEFWRIE6HZ,2H), 2.577 (m,4H); MS (n/e): 420 (M+1).
Example 58 Compaund/BR)-N;etbyN3H3:(bnidaz o, 2th]pyy. Hetzim 3¢ ) phepy 11,2,4-

30oxadiazolg;p PR YRR REEPRIEHRRM2RIRLS MR 2 1R AREIF9N (o
10 1H, J=8Hz), 8.176 (d, 1H, J=8.4Hz), 8.260 (d, 1H, J=8Hz), 8.338 (dd, 1H,
J=J=8Hz), 8.741 (s, 1H), 9.011 (s,1H); MS (m/e): 350.2 (M+1).

Example 53
Compound 53: N-cyclopentyl-2-(3-(3-(imidazo[1,2-bjpyridazin-2-yl)phenyl)-
15 I,2,4-oxadiazol-5-yl)acetamide was prepared in a manner simiiar to that described 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, /=8Hz, /=8 4Hz), 7.669 (t, 1H,
J=8Hz), 7.983 (d, 111, /=8Hz), 8.186 (d, 1H, /=8.4Hz), 8.263 (d, 1H, /=8Hz), 8.540

20 (dd, 1H, J;=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-y1)-N-(2-methoxyethyl)acetamide was prepared in a manner similar to
25 that described in Example 1.
'H NMR (CDCls, 400 MHz): 8 3.423 (s, 3H), 3.572 (m, 4H), 4.020 (s, 2H),
7.100 (dd, 1H, /=8Hz, J=8 4Hz), 7.629 (1, IH, J=8Hz), 8.004 (d, 1H, /=8Hz), 8.110
(d, 1H, /=8.4Hz), 379.2 (M+1).
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Example 1.

Hz, 1H), 1.802(m,

IH NMR (DMSO-d6, 400 MHz): 6 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, IH), 8.300(m, 1H), 8.186(m, 1H), 8.063(m, 1H), 7.712(m, 1H),
7.290(dd, J=4.8, 9.6 Hz, 1H), 3.323(m, 2H), 1.180(t, J=7.2 Hz, 3H);MS (n/e); 335.3 (M+
5Compound’ 8P R Senty1-3-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny 1 f: ' US2008/08202
1,2,4-oxadiazole-5-carboxamide was prepared in a manner similar to that described in Example 1.

IFINMR (CDE&#8nd8GMHz): 6 8.737(s, 1H), 8.409(s, 1H), 8.350(d, J=4.4 Hz, 1H), 8.180(d, J=8.4 Hz,

1H), 8.136(d, \]:7_%%239 %“H  §,016 %;(ﬁglg(ﬁ%;[%%%}gy%g‘gn, S)ﬁ&gi)nlgj lllnfplgj.098(dd, J=4.4,9.6

4(m, 6

1). Example 59

(M+1). Example 60 Compound 60:

(3-(3-(imid axoidizaipyh daziprohalretimpne vasoxerired SNSRI BRHRADIMBhethanone was
prepared in &%ﬁﬂ@@féﬁﬂlﬁ%}@ﬂhm described in Example 1. NMR (CDC13, 400 MHz): 6 8.717(t,

J=1.6Hz, 1H), 8.400(s, 1H),

943 Bodihh, ks, Wb2g

(m/e): 203773 (M) Example 668 (1, 11E0mmound S G (3elinvidargl% 170 (d, 1H,

2-b]pyridazin-2-yOpheny1
manner simit’é‘tgt%%tﬁa%

10

15

20

25

30

4. TH, 7=/.=8Hz), 8.73

{s, 1

R

{(s,TH); MS {m/e): 391.4 (M+1).

Example 56

Compound 56: N-cyclopropyl-2-(3-(3-(imidazo[1,2-blpyridazin-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): § 0.631 (m, 2H), 0.864(m, 2H), 2.820 (m,
1H), 3.986 (s, 2H), 7.100 (dd, 1H, J/=8Hz, J=8.4Hz), 7.636 (t, 1H, /~8Hz), 8.014 (d,
1H, /=8Hz), 8.077 {d, 1H, /=8 4Hz), 8.213 (d, 1H, /=8Hz), 8.351 (dd, 1H,
J=J=8Hz), 8.396 (s, 1H), 8.680 (s,1H); MS (m/e): 361.2 {M+1).

Example 57

Compound 57: 3-(3~(imidazo[1,2-bjpyridazin-2-yljphenyl)}-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 (1, J=1.6Hz,1H), 8.406 (s,1H), 8.354
(dd, J=1.6-4.4Hz, 1H), 8.199 (dt, /=1.2-7.6Hz, 1H), 8.143 (dt, /=1.2-7.6Hz, 1H),
8.016 (m,1H), 7.644 (t, /J=8Hz,1H), 7.099 (dd, /=4 4Hz,1H), 3.811 (t, /=4 4Hz,4H),
3.656 (dd, J=6-12Hz,2H), 2.682 (t, J=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-dg, 400 MHz): 8 9.020(d, }=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),

39

1 .347(dd, J=1.6, 4.4Hz, 1H), 8.228#1m 1H), 8.136(m, 1H), 7.996(m, 1H),
7.639@, J=7.6Hz, 1HNMBIERE rda. 400 MHz) 11 >3d83 Rl

m, 2H); MS

N-(2- methoxyethyl)-1,2.4-oxadiazole-5-carboxami as prepared in a
{2 meneely) R



IHNMR (CDCI3, 400 MHz): 6 8.746(t, J=1.6Hz, 1H), 8.420(s, IH), 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, IH), 3.747(dd, J=4.8, 10.4Hz, 2H), 3.639(t, J=5.6Hz, 2H), 3.467(s, 3H); MS (m/e): 365.3 (M+1).
30 Example*? 2009 EHipound 62: N-(2-(dimethylamino)ethyl)-3-(3-(imideZ S 2Hip¥#dazin-2-
yOphenyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a manner similar to that described in
Example 1. 7.712(m, 11, NRIR((GD3AB, 4601 H7), 6.823FA(SHK). 8366517 2H), 3HY-8{dd, J=2.0,
4.8Hz, 1H), §.2653_(%§3:%% 1H), 8.155(d, J=8.0Hz, 1H), 8.058(m, 1H), 7.676(t, J=8.0Hz, 1H),
7.280(dd, J=4"07878FRiZ,'TH),’3.666(t, J=6.4Hz, 2H), 2.790(t, J=6.4Hz, 214), 2.472(s, 6H); MS (nile):
378.4 (M+1). Example 63 10Compound 63: (4-ethylpiperazin-I-y1)(3-(3-(imidazo[1,2-b]pyridazin-2-

yl)phenyl)-1,2 4-axadiazol-5-yl)methanone was prepared in a manner similar to that described in
Example I. ——'ﬂ—rH NMR (DMSO-d6, 400 MHz): 6 9.034(s ,1H), 8.757(t, J=1.6Hz, 1H), 8.549(dd,

J=1.6,%.8Hz, 1H), 8SuBgrid 1Y), '8-a87¢irenti) -GS aas{dazaliy-Plraiezasdgipkryiit), 7.290(dd,

3=4.4, 8.8H2; 303, TAL.AD0 SABTIEN A RBOBISE i 2 s T 12 2Q9 (3 3H); MS (ine):
404.4 (M+1). Example 64 Compound 64:

3-(3-(imidazd 18 WfpYridazin-2-yl)pheny1)-N-(thiophen-2- 20ylmethyl)-1,2,4-oxadiazole-5-carboxamide
was prepared in a manngr stomilar; fadghatdeseribeshin, Exanplesks, IHINMRs(ED G4 R0 MHZ): 6
8.703(s, 1H), 8.388(s %Ij)ﬂl 8.344(m lHS{, 8.186(d, J=8.0Hz, 1H ,8.1}3% J=8.0Hz, 1H), 8.007(d,
1=8.4Hz, 1H) D1 TR G bz L) 2 4368 T=2eie, LS 9 1068 r92H % 11D; 1:928(7 084(dd, J=4.4,

8.811zg  J=8.0 Hz, 1H), 7.098(dd, J=4.4, 9.6 Hz, 1H), 1.802(m, 2H), 1.674(m, 6H); MS (m/e):
375.4 (M+1).

Example 60
Compound 60: (3-(3-(imidazof1,2-b]pyridazin-2-yl)phenvl)-1,2,4-oxadiazol-
15 S-yl){morpholino)methanone was prepared in a manner similar to that described in
Example 1.
'"H NMR (CDCls, 400 MHz): 8 8.717(t, }=1.6Hz, 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, [H),
7.096(dd, J=4.4, 9.2Hz, 1H), 3.983(m, 2H), 3.899(m, 4H), 3.828(m, 2H); MS (m/e):
20 377.3 (M+1},

Example 61
Compound 61: 3-(3-(imidazol1,2-b]pyndazin-2-ylphenyl}-N-(2-
methoxyethyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a manner similar to
25 that described in Example 1.
'H NMR (CDCl, 400 MHz): 8 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(t,
J=5.6Hz, 2H), 3.467(s, 3H); MS (m/e): 365.3 (M-+1).
30

Example 62

40



251H), 7.040(dd, J=3.6, 5.2Hz, 1H), 4.914(d, J=5.2Hz, 2H); MS (m/e): 403.4 (M+1). Example 65
Compound 65: N-(2-hydroxyethyl)-3-(3-(imidazo[1,2-b]pyridazin-2-
yhphenyl)-1,2,4-oxadiazole-5-carboxamide was prepared in a manner similar to that described in
Example 1. BiHNRIIIMSO-d6, 400 MHz): 6 9.034(s, 1H), 8.757(s, 1HC 8/ B3908/0874%78 315(s, 1H),
8.157(s, 1H), 8.046(s, 1H), 7.712(s, 1H), 7.290(s, 1H), 3.625(m, 2H), 3.380(m, 2H); MS (m/e): 351.3
(M+1). Example 66Cidfeamponnti 46+ JutttinacidaciaR-DipyadaritaZeyl)phgpyiijaxiiN2dimethyl-
1,2,4- oxadlaz%g_1 cig&% mloclga z% e aOredl a rganneerlslmllar to that de rllg }%ln Example 1.
NMR (DMSG-db, 49 05 0 B DY (€ BRSBTS TS TR sx(ca 2H)*'8.157(s, in),
8.046(s, 1H)d656f11®(d55m%ﬁﬂ192<9®(s IF1), 3.100¢(s, 3H) 153.281(s, 3H); MS (m/e): 335.3 (M+1).
Example 67 Com —
(3-(3-(imidazo[1,2-b p@%ﬁgr@ Op % Ml Z{ 3527353&%.1}%@ ylg%pyrr I|§|ﬁ7§(%’)’r¥ngt anone was
preparéd in &- ﬁ%d&)sﬁrﬁﬂéﬁdﬂﬁdﬁ@@%ﬁbéd A Extrtplda. 201 B NRR, (BMSO7EE:, 400 MHz):

59.034(s, 1%@9@5&7@%4%1*%)28%@69@4 A B30, 31515)?@ 337 (F1,L ) s L)agd,712(s, In),
7.290(s, 1H), 3952{( O(m , 2H), 1.967(m , 4H)'; MS (m/M: 3611 M+ 1). Example

25CompoundtbB2at %@u?ﬂ%a%‘{’i’?@ oY db@iﬁ*“ilyOphenyl) N-methyl-1,2,4-

Example 63

10 Compound 63: (4-ethylpiperazin-1-yl}3-(3-(inmdazo[!,2-bjpyndazin-2-
ylphenyl}y-1,2 4-oxadiazol-5-yDymethanone was prepared in a manner similar to that
described in Example 1.

"H NMR (DMSO-dg, 400 MHz): 8 9.034(s ,1H), 8.757(¢, J=1.6Hz, 1H),

8.549(dd, J=1.6, 4.8Hz, 1H), 8.315(m, 1H), 8.157(m, 1H), 8.046(m, 1H), 7.712(t,

15 J=8.0Hz, 1H), 7.290(dd, =4 4, 8. 8Hz, 1H), 3.741(m, 4H), 2.487(m, 4H), 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-(imidazol 1,2-blpyridazin-2-y)phenyl)-N-(thiophen-2-
20 ylmethyl)-1,2,4-oxadiazole-3-carboxamide was prepared in 2 manner similar to that
described in Example 1.
'H NMR (CDCls, 400 MHz): 3 8.703(s, 1H), 8.388(s, 1H), 8.344(m, 1H),
8.186(d, =8.0Hz, 1H), 8.113(d, J=8.0Hz, 1H), 8.007(d, J=8.4Hz, 1H), 7.611(1,
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,
25 1H), 7.040(dd, J=3.6, 5.2Hz, 1H), 4.914(d, }=5.2Hz, 2H), MS (m/e): 403.4 (M-+1).
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oxadiazole-5-earboxamide was prepared in a manner similar to that described in Example 1,

'H NMR (DMSO-d6, 400 MHz): 6 9.034(s, 1H), 8.757(s, | H), 8.549(s, 1H), 8.315(s, 1H), 8.157(s, 1H),
8.046(s, 1H), 7.712(s, In), 7.290(s, 1H), 2.875(s, 3H); 30MS (m/e): 321.3 &M+1 . Example 69 WO
2000/05916%PEHHIEVEH8/082027  Compound 69: 2-(3-(imidazo[ 1 FL1/US2008/082027
,2-b]pyridazin-"-yl)phenylamino)nicotinamide was prepared as outlined and described below. COOH
5Br2(1 mmadixwagldfdpwise added to a solution of 3-acetylbenzonitrile (1 mmol) in Et20 (15 ml) at OC,
and then the mixtuge was stirrgd-at L t, far 4 h, ter : ixteire was extracted with
EtOAc. The organic%@g?uv%gé %n?&%’%?ﬁ’é%%?j %ﬁ%\l@vﬁfs&%}og c&%%%%%{g{%i%e an oil, i.e.,
3-(2-bromoadenybidir Shitiheadinriter ivessirentigusetiePtiedne /ratpR MBI puHfcation. 10A
solution of 3g2-biomaagetyhipenzonitrile 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-chloroimidazolt DR yRAAS . Ji0dRE N NA Rt HYidld DHs2 Bd6B A4isedFB-of

3-(6-chloroimigaze[1125binwidazin 2syrizenaenitrile: thammoly toand ReG (28 #gdin, DMF/THF (10
m21/10 ml) was stirred at r.t. for 6 h equi[() ed with

3.380(m, 2H); MS (m/e): 351.3 (M+1).
Example 66
10 Compound 66: 3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-N,N-dimethy!-

1,2,4-oxadiazole-3-carboxamide was prepared in a manner similar to that described in
Example 1.
"H NMR (DMSO-de, 400 MHz): 8 9.100(s, 1H), 8.757(s, 1H), 8.54%s, 1H),
8.315(s, 1), 8.157(s, 1H), 8.046(s, 1H), 7.712(s, 1H), 7.290(s, 1H), 3.100(s, 3H),
15 3.281(s, 3H), MS (m/e): 335.3 (M+1).
Example 67
Compound 67 (3-(3-(imidazo[1,2-b}pyridazin-2-yl)phenyl)-1,2,4-oxadiazol-
5-y)(pyrrolidin-1-yDmethanone was prepared in a manner similar to that described in
Example 1.
20 'H NMR (DMSO-ds, 400 MHz): § 9.034(s, 1H), 8.757(s, 1H), 8.549(s, 1H),
8.315(s, 1), 8.157(s, 1H), 8.046(s, 1H), 7.712(s, 1H), 7.290(s, 1H), 3.952(m, 2H),

3.5390(m , 2H), 1.967(m , 4H) ; MS (m/e): 361.1 (M+1).

Example 68
25 Compound 68: 3-(3-(imidazo{1,2-b]pyridazin-2-yl)phenyl)-N-methyi-1,2,4-
oxadiazole-5-carboxamide was prepared in a manner similar to that described n
Example 1.
"H NMR (DMSO-dg, 400 MHz): § 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);
30 MS (mse): 321.3 (M+1).

Example 69
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a H2 balloon. Then the solvent was removed under reduced pressure and 3-
(imidazo[1,2-b]pyridazin-2-yDbenzonitrile was obtained with a yield of 88.5%. A solution of
3-(imidazo[1,2- zlé) ridazin-2-yDbenzonitrile (1 mmol) and 6M NaOH 20(2 ml) in EtOH was heated to
reflux for 2 WGI' ?%(/Wé%lxture was diluted with water and acidified with Ff3” TR’ fﬁ’gélpltate was
filtered to give 3-(imidazo[1,2- b]pyridazin-2-yl)benzoic acid with a yield of 60%. A solution of
3-(imidazo[1,2-b]pyidazinsd-§Db¥dicakic [ 1 3¥mohidpRR A Brhenpl)and E@KIN@mdnol) in toluene
was heated to refluxf added and reflux was continued overnight. Water
was added, Bnd'the n mlxtur%u\ﬁvglzge%?gggjr%ﬁh@%c The organic layer was washed with diluted HCI,
5 brine and NaHCO3(ay), and was con entrated To‘@ye a solith, After purification by chromatography,
tert-butyl 3- (|m|dazo[1]p ridazim2- henylcarlg%m%te wasm a yield of 38.5%. A
solution of tert-butyl 3- |m|aoni 2-b]pyridazifi-2-yephenylcarbamate (1 Mim&l ) and TFA (4 mmol) in
CH2CI2 (10 ml) was stirred at 35C overnight. Then 1 M 10NaOH (4 ml) was added, and the mixture
was extracted with EtOAc. The organic layer was concentrated to give
3-(imidazol[1,2-b]pyridazin-2-yRaniline with a yield of 75%°R*solution of

e

3-(imidazo[1,2-bjpyridazin;2- yD@le_niE molj*&hd,2- chl ronlcotln mmol) in C4AH90H was
added TsOH (1.2 mmob«The 15miKT Stifted at 16 \7>e§1|gh?‘3“l*ﬁen water was added, and
the reaction N=

o]
o e
NHBoc NHy N < HQN)n
TEA NS Y
—_— CI7N

N

M ©TN‘ TsOH
I N} \> r\.? \> iN\
Ne= Ne= oY
-

5 Br, (1 mmol) was dropwise added to a solution of 3-acetylbenzonitrile (1

mmol) in B6O (15 ml) at 0°C, and then the mixture was stirred at r.t. for 4 h. Water

was added, and the mixture was extracted with EtOAc. The organic layer was dried
over Na;S0,, and was concentrated to give an oil, i.e., 3-(2-bromoacetyl)benzonitrile,
which was directly used for the next step without purification.

10 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 to1.t.,
and the precipitate was filtered to give 3-(6-chloroimidazo[ 1,2-blpyridazin-2-
yl)benzonitrile with a yield of 52.8%.

A mixture of 3-(6-chloroimidazo[ 1,2-b]pyridazin-2-yl)benzonitrile (1 mmol)

15 and Pd/C (20 mg) in DMF/THF (10 ml/10 ml) was stirred at r.t. for 6 h equipped with
a Hy balloon. Then the solvent was removed under reduced pressure and 3-
(imidazo{1,2-blpyridazin-2-yi)benzonitrile was obtained with a yield of 88.5%.

A solution of 3-(imidazo[1,2-bipyridazin-2-yl)benzonitrile {1 mmol) and 6M
NaOH

20 (2 ml) in EtOH was heated to reflux for 2 h. Then the mixture was diluted with water
and acidified with HC1. The precipitate was filtered to give 3-(imidazo[1,2-
blpyridazin-2-yl)benzoic acid with a yield of 60%.
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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%.
1H NMR (DMSO, 400 MHz): 6 11.287(s, 1H), 8.854(s, 1H), 8.506(dd,1=2, 204.4Hz 11‘;2)

8.363(dd"1 MO H), 8.227(t, I=2 Hz, 1H), 8.163(m, 2H), 7.859(5 P41 1)
7.650(d,1=8.0 Hz, 1H), 7.394(t, 1=8.0Hz, 1H), 7.242(dd, 1=4.4, 9.2 Hz, 1H), 6.871(ddi=4.8, 8.0 Hz,
1H); MS (m/e): 331A3¢M&ei of Extampdec] 0.2-b Jp G olmpwind B zoic acid (1 mmol), DPPA
(2-(3-(imidazQ[1,2-b]pyridazin-2- lami Viridin~3-.y.] lickin- r e was
prepared in?&n%%?rﬂ?@%@ﬁ%ﬁ%@gggé%%% ?g%@g%%&ﬁ%é}ﬁg%%%%g%g%% Z): 6 8.544 (s,
1H), 8.264(mI1wps 8ddad cadireffus wzogantimeP premight. 7Westivas pided gBg(Hhe)=6.8Hz, 1H),

7.572(m, 1H), L 418, J=BHE )l B 135 Bul Azerlidh 6.90A(SHHAAOT(I, I=5.2, 761z,
1H),3.619(m,2H), 3.552(m, 2H), 1.952(m, 4H); M F‘r%n/e):, 385.4 (M+l). 10Example 71 Compound

71: N-B2-hydrang ey NeDle8 a0 1 2 B rdEs -2 S5 ReRYAntSTIRD R was prepared in a
manner simifardeihatdasciihedn Bxampie 69, 14 MR LEDBOD A0 M2y £8:24 1 (s, 1H), 8.447(dd,
J=1.2, 4.4Hz, 1H), 58..1?618(%, 2%#;359 6(dd, J=1.6, 7.6Hz, 1H), 8.016(d,J=9.6Hz, 1H), 8.687(dd,
J=1.6, 8.0HZ 1IN AT 'S9P BRI Th), 7.422(t, J=8.0 Hz, 1H), 7.253(dd, J=4.4, 9.2 Hz, 1H),
6.943(s,1H), 6.851fdshIdtidnd [ Tcbtfatyl B iBia6a(t] JGind 24); BBy icattzy2k); MS (m/e):
375.4 (M=1). 20Example 72 Compound 72: ethyl 2-(3-(imidazg[1,2-b]pyridazin-2-
yl)phenylammeplicashBie hapreiparédintk hAmbraiminrdsiialaeg il EanPle 69.

10 NaOH (4 ml) was added, and the mixture was extracted with EtOAc. The organic
layer was concentrated to give 3-(imidazo[1,2-b]pyridazin-2-yhaniline with a yield of
75%.
A solution of 3-(imidazo[1,2-bjpyridazin-2-yl}aniline (1 mmol) and 2-
chioronicotinamide (1.2 mmol) in C4HoOH was added TsOH (1.2 mmol). The
15 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): 8 11.287(s, 1H), 8.854(s, 1H), 8.506(dd, /=2,
20 4 4Hz, 1H), 8.363(dd, /=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=4.4,92 Hz, 1H), 6.871(dd, /=4.8, 8.0 Hz, 1H); MS (m/e): 331.3 (M+1).
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IH NMR (HMSO, 400 MHz): 6 10.261(s, IH), 8.872(d, J=4Hz, 1H), 8.484(m, 25 2H), 8.307(m, 214),
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, IH), 7.248(dd,
J=4.8, 9.2Hz, IH), 6.937(dd, J=4.4, 8.011z, 1H), 4.414(m, 2H), 1.384(t, J=6.8Hz, 3H): MS (m/e): 360.3
(M+1). Exaf{R1é*%*3dEompound 73: N-cyclopropy1-2-(2’s-(imidazo[l,2-t?]ﬁ"\[/‘'r?&é%%%lfm7
yl)phenylamino)nicotinamide was prepared in a manner similar to that described in Example 69. 1H
NMR (CDIOExa4@0:M#z): 6 8.545(s, 1H), 8.456(d, J=4.4Hz, 1H), 8.322(m, 2H), 8.030(dd, J=0.8,

?ﬁ)Hz.- 81;2)( ;_981(@&%@@%‘9&7 (@26 25P 0 TR 021 b1 RAR I Bl B @3S, 1H), 6.826(m,

yl)(pyrrolidin-1-ylymethanone was prepared in a manner similar to that described in
Example 69.

5 'H NMR (CD:0D, 400 MHz): 8 8.544 (s, 1H), 8.264(m, 1H), 8.146(s, 1H),
£.029(d, J=9.2Hz, 1H), 7.765(m, 1H), 7.663(d, J=6.8Hz, 1H), 7.572(m, 1H), 7.418(t,
J=8Hz, 1H), 7.263(dd, J=4.8, 8 .8Hz, 1H), 6.944(s, 1H), 6.907(dd, J=5.2, 7.6Hz,
1H),3.619(m,2H), 3.552(m, 2H), 1.952(m, 4H); MS (m/e}: 385.4 (M-+1).

10 Example 71
Compound 71: N-{2-hydroxyethyl)-2-(3-(imidazo[1,2-bjpyridazin-2-
yl)phenylamino)nicotinamide was prepared in a manner similar to that described in
Exampic 69.
'H NMR (CD:0D, 400 MHz): § 8.541(s, 1H), 8.447(dd, J=1.2, 4.4Hz, 1H),

15 8.318(m, 2H), 8.056(dd, J=1.6, 7.6Hz, 1H), 8.016(d, J=9.6Hz, 1H), 8.687(dd, J=1.6,
8.0Hz, 1H), 7.640(d, J=7.6Hz, 1H), 7.422(t, }=8.0 Hz, 1H), 7.253(dd, J=4.4, 9.2 Hz,
1H), 6.943(s,1H), 6.851(dd, J=4.4, 7.6 Hz, 1H), 3.764(t, J=6 Hz, 2H), 3.554(, J=6 Hz,
2HY; MS (m/e): 375.4 (M+1).

20 Example 72
Compound 72: ethyl 2-(3-(imidazof1,2-blpyridazin-2-
yl)phenylamino)nicotinate was prepared in a manner similar to that described n
Example 69.
'H NMR (DMSQ, 400 MHz}: § 10.261¢s, 1H), 8.872(d, J=4Hz, 1H), 8.484(m,
25 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,
TH), 7.430(t, =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(1, J=6.8Hz, 3H); MS (m/e): 360.3 (M+1).

Exampie 73
30 Compound 73: N-cyclopropyl-2-(3-(imidazo{1,2-bjpyridazin-2-
yl)phenylamino)nicotinamide was prepared in a manner similar to that described in

Example 69,
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1H), 0.901(m, 2H), 0.682(m, 2H); MS (m/e): 371.4 (M+1). 5 Example 74 Compound 74:
(2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylamino)pyridin-3- y1)(morpholino)methanone was prepared in
a manner similar to that described in Example 69. 101H NMR (CD30D, 400 MHz): 6 8.539(s, 1H),
8.452(dd, JMOSWARZI H), 8.273(dd, J=2, 4.8Hz, 1H), 8.112(m, 1H), 8 Ul 8§)¥7866(m, 2H),
7.555(m, 1H), 7.420(t, J=8.4Hz, 1H), 7.263(dd, J=4.4, 9.2Hz, 1H), 6.937(m, 214), 3.704(m, 411),
3.633(m, 4H); MS (m/ENMRQLTD O KpolbExanapkesas(s, 1HGEMPpeWdng-45Hz, 1H),
N-(3-(imidazg[,2-blpyridazin-2-y1)-5-(5-

(morpholnom i Lo e Ar Sk BB MR A AL b as outined and
described beleW20A Xt of 3-H)eth®id(catbony $25(nitrob g izeie (acid {44 9inhol), SOC12 (40 mL)

and DMF (1 m W@‘%@’ﬁ% 0L fw/é)f%ﬁ;,%gl sy, Then the excessive SOCI2 46 was removed under

1), .
reduced pressure. was dissoved in [;CM (80 mL), and added with NH3.H20 (15 mL)

dropwisc after cooling by ice-water. After addition, it was continued to stir 5 min. The resulting mixture
was filtrated {9 givg.methyl-3-carbamoy1-5-nitrobenzoate in 85% yield.

Compound 74: (2-(3-(imidazof1,2-bjpyridazin-2-ylphenylamino)pyridin-3-
yl){morpholino)methanone was prepared in a manner similar to that described in
Example 69.

10 ‘H NMR (CD;0D, 400 MHz): 8 8.539(s, 1H), 8.452(dd, J=1.6, 4.4Hz, 1H),
8.273(dd, J=2, 4 8Hz, 1H), 8.112(m, 1H), 8§.024(m, 1H),7.666(m, 2H), 7.555(m, 1H),
7.420(t, J=8.4Hz, 1H), 7.263(dd, J=4.4, 0.2Hz, 1H), 6.937(m, 2H), 3.704(m, 4H),
3.633(m, 4H); MS (m/e). 401.4 (M+1).

15 Example 75
Compound 75 N-{3-(imidazo[1,2-b|pyridazin-2-yl)-5-(5-
(morpholinomethy!}-1.2,4-oxadiazol-3-yl)phenylimethanesulfonamide was prepared

as outlined and described below.

O OH - NHy M N
S0CL FOCH, PdIC
R iatuenniaet ———— —_—
NH; B0 a H,
0N O Gh O OgN ~ HaN O
8}
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N N N
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— g O AKCHj; g 2 8
/5‘N ~ s /{?},\N /g~N ar
Iai a H O H a
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| N i BdiC 9 /é( 1. NE,0H
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§ N /g N
<N % P L
Q
54 i N?} A | N‘}}
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20 A mixture of 3-methoxycarbonyl-S-nitrobenzoic acid (44 mmol), SOCl; (40

mL) and DMF (1 mL) was heated to reflux for 2 hours. Then the excessive SOCI,
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5P0OC13 (33 mmol) was added to the solution of methyt-3-carbamoy1-5- nitrobenzoate (30 rnmol) in
1,2-dichloroethane (100 mL). Then the solution was heated to reflux for 3 hours. After cooling, it was

poured into water. The organic layer was washed with saturated NaHCOPS,,%?Iuti(%gK%rzlg brine
sequentially’ Br?@{’f”(??/%lr%nhydrous Na2S04, and concentrated to give me‘thy‘ll-gff-cyano-%g-nitrobenoate

in 90% 10yield. 10%Pd/C (0.9 g) was added to the solution of methyl-3-cyano-5-mtrobenoate (25
mmol) in Me@it (206verl yraladrFhiEe 100k, Themetidisolatidnwwhsdtirdet Mt (fdorm-temperature for 4
hours. After jatiats liesieoncentialed e aie Meld AamigspicxgneReragie In 959 yield
15CH3802CafC{268r%dm“8 Wa}s%% deaEto ltheﬁ splgtion of methyl-. -a%511icne-5- cyanobenoate(10 mmol),
pryridine (50 addioidheDIAPEEdies Frme M e SoHInE Thewsas i Wasdies Keated to reflux for 4

hours. After gg@{%ﬂgj_ggpg%pyg_rﬂ%@ﬁg@@éqm/pﬁ@r@d into the solution. The organic layer was
washed with water and brine seo!éjentially, dried over anhydrous Na28%4, and concentrated. The

20crude product wRSBlirfid @By R aTand it SRR Ao B IR kyano-5-
(methylsulfopamide)bapesienindP% yielchiordliI)DE2ANNTORIAS wdded drapwise to the
ice-water cogled iolutigwﬁoé)D EDA (ﬁ# mmol in,g‘ry tolueng 60 ml “runlqleeronit‘(rl%gen. After addition, it
was continué86str Sir 8 Yoo teiiperatira “Then. mothyl-3-cyano-5:
25(methylsulfgramise)sbng eate unamd i sESdaédicanddiei neactior Habou rsiwdasybieated to reflux

overright. Alcrcaolin, as,UTee A Sltee DYCIACTIOE, A6S. e FURGHIE g £xracted it

EtOAc, the combined organic layer was was ith water and brine sequentially, dried over
anhydrous Na2804, and concentrated to afford N-(3-acety1-5-cyanophenyHmethanesulfonamide with

a yield of 35%. 30Br2 (1.2 mmol) was added dropwise to the solytion of Nx(3-acety1-5-
cyanophenyOmethé\%é?&ﬁ%ﬁ%r%ﬁgév ff ?F?H% I}%hé@éutg& %Pﬂ.eﬁ#égzﬁaﬂ?o%(, |%v(\)/a°éégao§ﬁtinued to stir for
1.5hours. T the reacti ixture was ith.water a i jally, dried over
s B AR PR e A e el

bromoacety Ip&rciransphemiom dihane ddifoiamsidenwitas pislecofr@sdgo give methyl-3-

amine-3- cyanobenoate in 95% yield.

15 CH1S0,C1 (40 mmol)was added to the solution of methyl-3-amine-5-
cyanobenoate(10 mmol), pryridine(50 mmol) and DMAP (1 mmol) in DCM (150
mL). The solution was then heated to reflux for 4 hours. After cooling, diluted
hydrochloric acid was poured into the solution. The organic layer was washed with
water and brine sequentially, dried over anhydrous Na,SO,, and concentrated. The

20 crude product was purified by column chromatography to afford methyl-3-cyano-5-
(methylsuifonamido)benoate in 70% yield.

Al(CH3)s (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-

25 (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,SQOs, and concentrated to
afford N-(3-acetyl-5-cyanopheny!)methanesulfonamide with a yield of 35%.

30 Br; (1.2 mmol) was added dropwise to the solution of N-(3-acetyl-3-
cyanophenyl)methanesulfonamide (1 mmol) in EO (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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A mixture of N-(3-(2-bromoacety1)-5-cyanophenyemethanesulfonamide (0.8 mmo1l) and
6-chloropyridazin-3-amine (0.8 mmol) in EtOH (8 mL) was refluxed for 4 5hours. After cooling, the
resulting mixture was filtrated to give N-(3-(6-

chloroimida?8} 2RI itlazin-2-y1)-5-cyanophenyHmethanesulfonamidé S 8098 51e1d>  10% Pd/C
(20 mg) was added to the solution of N-(3-(6-chloroimidazo[1,2-

b]pyridazin-2@: Sequartoplyedyfitnetrandgutfondnid e (0aBdnomotpin BH ke (B rdN-1®Then it was stirred
at room temperature f hours,, After filtration.. : enir. i/

N-(3-cyano- ra%?agcztﬁgl%c% B§’/|h ggﬁ%&'ﬂ%&%ﬂ&é%\ﬁéﬁ%gﬁ%&%ﬁ%?gg%ﬁ n 95% yield. A mixture
of N-(3-cyano-5-(infidazafte 245t Arithabinmoapeshehyonrairaybsutbrmanidends o),
hydroxylamine hyfroghloride, (7B A5rmathapsdietpiaming (L mmoinEakkdant) was refiuxed

for 4 hours. After removal of tée solvent in vacuo, the residue was dissolved in THF (12 mL), added
with (GLCHICER0 BT SaRlins! s iastHERsmirHE Tl hLRE s red aroom temperature for 1

hours. Then dhwasdhieaier mepfluaionanother & hoyrsnMieenemavitbalifigselyent in vacuo and
addition of water, the mixture was extracted with 20EtOAc. The combined organic layer was washed

with water a#tf¥rine sequentially, dried over anhydrous Na2S0O4 and concentrated. The resulting
residue was purifiedoby dIUi20 slomatagrapioytite gition of N-(3-(6-chloroimidazof1,2-
N-(3-(5-(chlgromethyl)-1,2.4:z0xadiazol-3=y1)-5- . 3 - THF (25 mL
(imidazo[l,%ﬁ?ﬁﬁéﬁi%—%&/ﬁﬁﬁ%ﬁo ?ﬁ*&%ﬁé&%ﬁg&ﬂ‘ﬁ%ﬁfg&? édien(‘%'oo%1 If/ﬁ%ll)dl.nA m}i:xgﬂremof
N-(3-(8-(chlcFbmethydy-dtidl exadiaotr@eyalps- enitbowp , After filtration, it was

25b1pyfidazi@a%axaga%@wg}@_é*}@@%gyg&@mﬂ@wo}mm [mombeline (0.4 mmol) and K2CO3 (0.2

mmol) in DMF (2 mL) was stirred at 80C for 15 hours. After cooling, it was poured into water, and
extracted witH eRE ERctieRbiomimede Sgaiciglér was washed with brine, dried over anhydrous

Na2S04 and concepfiptade ShR{eMIENG 18 5idue wWas mypfieskby.column chromatography to give the
title product in. 60% vyield. 30I.FINI\/.IR (g) S;Q, 400 glgﬂz . 6 8.933 (Eé%?é? €%=4.4 Hz, 1H), 8.334
(. 101, 8,208 hP OB IR0 (L A B S e P o8 TR R

15 mmol) and triethylamine (1 mmol) in EtOH (12 ml.) was refluxed for 4 hours. After
removal of the solvent in vacue, the residue was dissolved in THF (12 ml.), added
with (CICH,CO)0 (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

20 EtOAc. The combined organic layer was washed with water and brine sequentially,
dried over anhydrous Na, SOy and concentrated. The resulting residue was purified by
column chromatography to give N-(3-(5-(chloromethyl)-1,2,4-oxadiazol-3-y])-5-
(imidazo[1,2-b]pyridazin-2-yl)phenylymethanesulfonamide in 90% yield.

A mixture of N=(3-(5-(chloromethyl)-1,2,4-oxadiazol-3-yl)-5-(imidazo[1,2-

25 b]pyridazin-2-yi)phenyl)methanesulfonamide (0.1 mmol}, morpholine (0.4 mmol) and
K,C05 (0.2 mmol) in DMF (2 mL) was stirred at 80°C for 1.5 hours. Afier cooling, it
was poured into water, and extracted with CHzCly. The combined organic layer was
washed with brine, dried over anhydrous Na,SO, and concentrated. The resulting
residue was purified by column chromatography to give the title product in 60% yield.

30 '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,
Jo=4.4 Hz, 1H), 4.015 (s, 2H), 3.634 (1. /=4.4 Hz, 4H), 3.043 (s, 3H), 2.591 (1, /=4.4
Hz, 4H); MS (m/e): 456.3 (M+1).
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J2=4.4 Hz, 1H), 4.015 (s, 2H), 3.634 (t,1=4.4 Hz, 4H), 3.043 (s, 3H), 2.591 (t, Hz, 4H); MS (n2/e):
456.3 (M1). Example 76 Compound 76: N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(5-(piperidin-1-
ylmethyl)-1,2,4-oxadiazol-3-yOphenyl)methanesulfonamide was prepared in a 5manner similar to that
described it 13, NMR (DMSO, 400 MHz): 8 8.959 (s, 1H), " B8P PE437 8.386 (s, 1H),
8.207 (d,1=9.2 Hz, 1H), 8.125 (s, IH), 7.888 (s, 1H), 7.302 (dd, Ji=9.6 Hz,12=4.8 Hz, | H), 3.958 (s,
2H), 3.089 (s, 3H), 2.528 (m, 4H), 1.555 (m, 4H), 1.393 (m, 2H); MS (m/e): 454.3 (M+l). 10 Example

77 Co Qéjrﬂdl 7% N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(542-
methoxyet%thyl)-1,2,4-oxadiazol-3-y1)phenyl)methanesulfonamide was prepared in a

manner similar to thatrgesedéd -Examghed(3. 215DV INIMRADMSO; @aBNiaz)- 6 10.178 (s, 1H),

9.002 (s, 1 hﬁeﬁﬁ)(ﬁ(‘z 314 840050 B el TR dilfad Wds §rifd d§inld4), 7.930 (s, 1H),
7.341 (dd, J2=9.2 Hz, J2=4.4 Hz, 1H), 4.197 (s. 2H), 3.491 (t, 1=5.6 Hz, 2H), 3.295 (s, 3H), 3.142 (s,

3H), 23866 (aEsEsElp iy aglepgebed Am I3 amnle)/ 20Example 78 Compound 78:

N-(3-(5-((2-(dimethylexnine)esiwdaming)mathyd-4.854-s, 15), 8.551 (m, 1H), 8.386 (s, 1H),
oxadiazol-3-y1)-5-(imidazo[1 b}p ridazin-2-yOphenyl)methanesulfonamide Wg%grepared ina

2"
manner simitat 6 that desEitodd it Exatiple s - 48N/ D ES (b L6 497t (s, 1H), 8.557 (m,
1H), 8.416 (311 hidN)25 8:&1%, (@1 (=080Hz, TH) 28 24 Tnfs4 M- 1) 56.8984(8), I Y308 Kdd, JI=9.2 Hz,
12=5.2 Hz, 4. 73%325% 107 (s, 3H), 2.855 (m, 2H), 2.789 (m, 2H), 2.488 (s, 6H); MS (m/e):
457.3 (M+1). gﬁ?ﬁ%l npound 79: N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(5-(piperazin-1-
10

Example 77
Compound 77: N-(3-(imidazo[1.2-b]pyridazin-2-y1}-5-(5-((2-

methoxyethylamino)methyl)-1,2,4-oxadiazol-3-yD)phenyl)methanesulfonamide was
prepared in a manner similar to that described in Example 75.

15 'H NMR (DMSO, 400 MHz): & 10.178 (s, 1H), 9.002 (5, 1H), 8.587 (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 (¢, J=5.6 Hz, 2H), 3.295 (s, 3H), 3.142 (s,
3H), 2.866 (1, J=5.6 Hz, 2H); MS (m/e): 444.3 (M+1).

20 Example 78
Compound 78: N-(3-(5«(2-(dimethylaminoethylamino)methyl}-1,2,4-
oxadiazol-3-y1)-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 8.971 (s, 1H), 8.557 (m, 1H), 8.416 (s, 1H),
25 §.211(d, /=9.2 Hz, 1H), 8.117 (s, 1H), 7.898 (s, IH), 7.308 (dd, ./;=9.2 Hz, /,=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).

Exampie 79
30 Compound 79: N-(3-(imidazo{l,2-blpyridazin-2-yl)-5-(5«(piperazin-1-
ylmethyl)-1,2,4-oxadiazol-3-yhphenyhmethanesulfonamide was prepared in a

manner similar to that described in Exampie 75.
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ylmethyl)-1,2,4-oxadiazol-3-yOphenyOmethanesulfonamide was prepared in a manner similar to that
described in Example 75. lI-1 NMR (DMSO, 400 MHz): 8 8.949 (s, 1H), 8.547 (m, 1H), 8.337
(s, 1H), 8.203 (d, 1=8.8 Hz, 1H), 8.100 (s, 1H), 7.875 (s, 11-1), 7.297 (dd, J1=8.8 Hz, J2=4.4 Hz, 1H),
3.973 (s, 2H). 3.080 (s, 3H). 2.760 (m, 414), 2.511 (m, 4H); MS (m/e): 455.3 (M+1). 5 Example 80
Compound 80! NXBAB-{(BvIROMEH }HE R 3-8 xediaz di By F&((midaZpR 337 (s, 1H). 8.203 (d,
blpyridazin-2-y1)phenyl h fonami redi anner similar.to t escribed in

e ampit Je 22 T A O Ay e 0 (e “Ev 5382 [ 169 5361 (o. 11
7.956 10(4),13=0%2 Hz 31H1)2 7808« BH),5T.208, (6d), S92/ Hz A3234¥HD, 1H), 4.124 (s, 2H), 3.007
(s, 3H); MS (m/e): 386.3 (M+1) Example 81 Compound 81:
2-(3-(5-(piperazin-1-ylmethyl)-1,2,4-oxadiazol-3- 15yl)phenyHimidazo[1,2-b]pyridazine was prepared in
a nann@xsinplagi that described in Example 4. 1HNMR (DMSO, 400 MHz): 89.211 (s, 1H),
8.777 (s, 1H), 8.695-8.7 -1H),.8.313 (t, 1=9 . A1H), 8.082 (d,1=8.4 Hz 7.740 (t. J=7.8
Hz, 1H), 7.457° .ﬂ’ﬁf?ﬂ%%q(q%&]@%f?;@?‘i , 5?%13‘(E%“é?ﬁﬁﬁ%‘?%é&%ﬁlfg%%laﬂ?ﬁ]\ﬁs)z(m/e): 362.3(M+1).
20 Exarbpler8Rizin-2 GOiptpoyticn8Ziahdwd 8x(3rfickdezopteeoddyiridamimey hiphidanyid) tiaP . 4-oxadiazol-5-
yl)metrla%%% e- -diei%i_r? was prepared in a manner similar to that described in Example 4.
251HN ob Z): 6 8.749 (t, J=1.8 Hz, 1H), 8.705 (s, 1H), 8.514-8.529 (m, 1H),
8.180-8.206 (MHI¥Y{18.AJ0:8 3700V HH), 8.05LB(3.004()n8. 38D (1.678)(18.357 .8 . HE L ARF6324-7.358

(my tH), 4308 (S2H) 325 ProS 25D L00 L0190, S 2 ME UV R): 336 2 M) my,

3.007 ¢s, 3H); MS (m/e): 386.3 (M+1)

Example 81
Compound 81: 2-(3-(5-(piperazin-1-ylmethyl)-1,2.4-oxadiazol-3-
15 yDphenyl)imidazo[1,2-b]pyridazine 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 Iz, 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).

20
Example 82
Compound 82: N1+((3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl})-1,2,4-oxadiazol-5-
yhmethyl)ethane-1,2-diamine was prepared in a manner similar to that described in Example
4.
25 'H NMR (CD;0D, 400 MHz): 8 8.749 (t, J=1.8 Hz, 1H), 8.705 (s, 111), 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, /=7.8 Hz,
1H),7.324-7.358 (m, 1H), 4.369 (s5,2H), 3.191 (bro s, 2H), 1.306 (bro s, 2H); MS {m/e): 336.2
(M+1).

30  Example 83
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30 Example 83 Compound 83: Ni -03-(3-(imidazo [1,2-b]pyridazin -2-yl)pheny1)-1,2,4-
oxadiazol-5-yOmethyl)-N2,N2-dimethylethane-1,2-diamine was prepared in a manner similar to that
described in Example 4. NMR (CD30D, 400 MHz): 6 8.782 (t, "J=1.6 Hz, 1H) 8.696 (5, 1H), 8.509- 5
8.524 (m, 1P BHPENB34 (m, 1H), 8.114-8.140 (m, 1H), 8.075-8.104 (FCTESZHHEBY 127 8 Hz,
IH),7.312-7.346 (m, 1H), 4.275 (s,2H), 3.307-3.339 (m, 2H), 3.164-3.192 (m, 2H), 2.983 (s, 614); MS

(tn/e): 364.2 (M+1)Caxaonpte84 NDG Aotk 841 2-Fe(britnorgholipbenethyl}3,2,4-oxadiazol-3-
yOphenyeimid ] red in amanner. S|m| e in Example 4.
IH NMR (Dl\fl)é%!z %BB%MJI% %%ﬁerg%v%@ ol F%ﬁe 5384 sme) rgfo %13%%%8%4) 8.192-8.219

(m, 1H), 8.08TaBat BAitat, deseyilROITES R, 1H), 157.607 (t, J=7.8 Hz, 1H),7.056-7.089 (m, 1H),

3,953 (.2H). 3 801k o) 7B, BOEHE LY MS /R AR MR syample 85

Compound 85: 2,2 org-N-43:(3 (imidazo[1,2-b]pyridazin-2
20y0menyﬁ)51%§§mo§ééh|&2§ﬂ§9@iﬁm¥éh§eiéﬁn$d5‘%§ A b &8E - A%harnE similar to that

described iNEXAMPIR-48 Hz, 1H),7.312-7.346 (m, 1H), 4275 (5,2H), 3.307-3.339 (m, 2H),
3.164-3.192 (m, 2H), 2.983 (s, 6H); MS (m/e): 364.2 (M+1).

Example 84

10 Compound 84: 2-(3-(5-(morpholinomethyl)-1,2,4-oxadiazo}-3-
yhphenyDimidazo[1,2-b]pyridazine was prepared in a manner similar to that
described in Example 4.

'H NMR (DMSO, 400 MHz): 8 8.686 (t, J=1.4 Hz, 1H), 8.397 (s, 1H), 8.320-

8.335 {m, 1H), 8.192-8.219 (m, 1H), 8.097-8.124 (m, 1H), 7.977-8.002 (m, 1H),

15 7.607 (t, J=7.8 Hz, 1H),7.056-7.089 (m, 1H), 3.953 (5,2H), 3.801 (t, /=4.8 Hz, 1H),
2.705 (t, J=4.6 Hz, 11); MS (m/e): 363.2 (M+1).

Example 85
Compound 85: 2,2, 2-trifluoro-N-((3~(3-(imidazo[ 1,2-bjpyridazin-2-
20 yl)phenyl)-1,2 4-oxadiazol-5-ylymethyl)acetamide was prepared in a manner similar
to that described in Exampie 4.
'H NMR (DMSO, 400 MHz): § 10.447 (bro s,1H), 9.001 (s, 1H), 8.732 (1,
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, /=7.6 Hz, 1H),7.295-7.260 (m, 1H), 4.878 {d, /=4.0
25 Hz, 2H); MS (m/e): 389.2 (M+1).
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111 NMR (DMSO, 400 MHz): 6 10.447 (bro s,1H), 9.001 (s, 1H), 8.732 (t, 1=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,
1=7.6 Hz, 1H),7.295-7.260 (m, IH), 4.878 (d, J=4.0 25Hz, 2H); MS (m/e): 389.2 S{g/lﬂ%.} Example 86
Compound B8 B¥NIHB-(3-(imidazo[1,2-b]pyridazin-2- yl) phenyl)- 1,2, ¢ &4 8EE/omethyl-
amino)-2-oxoacetate was prepared in a manner similar to that described in Example 4. 511-1NMR
(CDC13, 400 Mirz): £8.654 (t, J=1.4 Hz, 1H), 8.386 (s, 1H), 8.332- 8.317(m, 1H), 8.195-8.172 (m,

1H), 8.078-8.055 (m, 1H), 8.012-7.9 , AH), 7.596.(t,1=7.8 Hz, 1H).7.091-7.057% (m, 1H), 4.900
(d,1-6.0 Hz, 2H), 4.4‘%%‘35@88%‘?5 )?{%ﬁhéd%’?ﬁg%hiﬁﬁi?r#eﬁ)é’%%r rxﬁi% 10Example 87
Compound SFadag8-§3y(imittade pbldyeictsziriale yis phpngl)in 2 wanner similar to that
oxadiazoI-S-Xg %gg}ytg-gx hoxyacetamide was prepared in a manner similar to that described in

: {

Example 4. 1H NMR (DMSO, 400 MHz): 6 8.995 (s, 1H), 8.727 (t, J=1.6 Hz, 1H), 8.543- 15 8.528(m,
1H), 8271-8.245 (1 NNIRECIDGL8 AGUNHZILI8) 87304 7-068 K, 1 1) $ 2876 A =% 8}z,

1H),7.294-7.  Thl) 4207, (@016, H, @  HMS @ote): 365,2 (M41),
Example 88 822@0983{(2%1 LI)II(J)T}J)’ n8d4T85§ :%lifl%éjgn@- %ﬁ:éﬂ égz@lg, g}%ﬁ% fz’;'r?é% §£;%9 r%n@il{gl %Sz(mée
Fréphica s frdnd

oxadiazol-5-fomeéthiiselBlopthtahbtalBoahitdWWasd gréphréd hmar@)that described

in Example 4,425 (1, /=7 043, MYIRMEDF233490 MH2); 8 8.647 (t, 1=1.4 Hz, | H), 8.370 (s, 1H), 8.329-
8.314(m, 1H), 8.177-8.150 (m, 1H), 8.065-8.040 (m, | H), 8.006-7.980 (m, 1H), 7.585 25(t, 1=7.8 Hz,
1H),7.089-7.055 (m, 1H), 6.548 (bro s, 1H), 4.809 (d,1=5.2 Hz, 2H),

10 Example 87
Compound 87: N-((3-(3-(imidazo[1,2-bjpyridazin-2-y])- phenyl)-1,2,4-
oxadiazol-5-yDmethyl)-2-methoxyacetamide was prepared in a manner similar to that
described in Example 4.
H NMR (DMSO, 400 MHz): 6 8.995 (s, 1H), 8.727 (t, J=1.6 Hz, 1H), 8.543-
15 8.528(m, 1H), §.271-8.245 (m, 1H), 8.197-8.171 (m, 1H), 7.994-7.968 (m, 1H), 7.672
(t, /=7.8 Hz, 1H),7.294-7.259 (1, 1H), 4.701 (d, /=6.0 Hz, 2H), 3.955 (s, 2H), 3.389
(s, 3H); MS (m/e): 365.2 (M+1).

Example 88
20 Compound 88: N-{(3-(3-(imidazo{1,2-b]pyridazin-2-yl)-phenyl)-1,2.4-
oxadiazol-5-ylymethyl)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
25 (t, J=7.8 Hz, 1H),7.089-7.055 (m, 1H), 6.548 (bro s, 1H), 4.809 (d, /=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-bipyridazin-2- yl) phenyi)-1,2,4-
30 oxadiazol-5-yymethyl- amino)-3-oxopropanoate was prepared in a manner similar to
that described in Example 4.
"H NMR (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, J=8.0 Hz, 1H), 8.002 (d,
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2.771-2.690 (m, 1H), 1.973-1.592 (m, 8H); MS (m/e): 389.2 (M+1). Example 89 Comopound 89:
ethyl 3-03-(3-(imidazo[1,2-b]pyridazin-2- yl) phenyl)- 1,2,4- 30oxadiazol-5-yl)methyl-
amino)-3-oxopropanoate was prepared in a manner similar to that described in Example 4.

11-INMR (CHEA8Y898/MHZ): 6 8.654 (s, 1H), 8.390 (s, 1H), 8.337-8.32 PG US%)0814927(d,1=7.6 Hz,
1H), 8.118 (bros. 1H), 8.077 (d,1=8.0 Hz, 1H), 8.002 (d, 1=9.6 Hz, 1H), 8.192 (t, 1=7.8 Hz, 1H),
7.096-7.061 (. 8H)z 48RS (2Xer67H8z2H X4 248618041 (1, 2H), 3487 {5,244 13,337 (1.1=7.2 Hz,

3H); MS (m/e). 4Q7.2 (M+1), SExampl C ound 90: N-((3-(3-(imidazo
[1,2-b]pyrida%@’%ﬁ%?-"gﬁgﬁ)ﬂf}%’ éjx%jg%(%@ygg%tﬁyﬁ%lgﬁo%gn BE%aAfde was prepared in
a manner sirfiteripo that described in Example 4. 1H NMR (CDC13, 400 MHz): 6 8.691 (s, 1H), 8.397
(s, 1H), 8.337 (d,14.4 10 Hz, 1H), 8.193 (d, J=7.6 Hz, 1H), 8.092 (d, J=8.0 Hz, 1H), 8.008 (d, J=9.2
Hz, 1H), 7.610 (t, J=8.0 Hz, 1H), 7.101-7.067 (m, 1H), 4.849 (d, J=5.6 Hz, 2H), 1.608-1.557 (m, in),
1.113-3$.075 Ezxaronly 98.897-0.849 (m, 2H); MS (m/e):361.2 (M+1). Example 91 15Compound 91:

N-((3-(3-(imidazo[1gzs:Rlykid %ZND@}@XQE&&%D%I’%?y{?é/?éﬁliﬁm%ﬁ%&ﬁ?gﬂamide was prepared

in a manner similar to that described in Example 4. H (CDC 1,400 :68.653 (t, 1=1.6 Hz,
1H), 8.373 (&*#fli§z8' 3p1 ey ylaprapyes ks dBv(As PLERpredos 2 BoTB (fimilM)07.969-7.996
(M, 1H), 7.59%a(tabsBibiin BHpI0F0-7.083 (M, 1H), 6.198 (bro s,1H), 4.798 (d, J=5.2 Hz, 2H),
2.511-2.564 (in, 1H), 1,259 gj 1=7.2 Hz, 1H): MS (m/e): 363.2 Mﬂli
NMR (CDCls, 400 MHz):'§ 8.691 (s, TH), 8.397 (s, 1H), 8.337 (d, J=4.4
10 Hz, 1H), 8.193 (d, J=7.6 Hz, 1H), 8.092 (d, /=8.0 Hz, 1H), 8.008 (d,./=9.2 Hz, 1H),
7.610 (t, /=8.0 Hz, 1H), 7.101-7.067 (m, 1H), 4.849 (d, /=5.6 Hz, 2H), 1.608-1.557

(m, 1H), 1.113-1.075 (m, 2H), 0.897-0.849 (m, 2H); MS (m/e}:361.2 (M+1).

Example 91
15 Compound 91: N-((3-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1,2,4-
oxadiazol-5-ylymethyl)isobutyramide was prepared in a manner similar to that

described in Example 4.

'"H NMR (CDCls, 400 MHz): § 8.653 (t, J=1.6 Hz, 1H), 8.373 (s, 1H), 8.311-
20 8327 (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, 1 H), 4.798 (d, /=5.2 Hz,
2H), 2.511-2.564 (m, 1H), 1.259 (d, /=7.2 Hz, 1H); MS (m/e): 363.2 (M+1).

Example 92
25 Compound 92: 3-((3-(imidazo[1,2-b]pyridazin-2-
yhibenzylamino)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),

30 4.090(s, 2H) , 4.079(s, 2H) ; MS (m/e): 340 (M+1),

Example 93



Example 92 25Compound 92: 3((3-(imidazo[1,2-b]pyridazin-2- yObenzylamino)methyl)benzonitrile
was prepared in a manner similar to that described in Example 2. 11-1 NMR (CD30D, 400
MHz): 6 8.566 (s, 1H), 8.445 (d, 1=2.4Hz, 1H), 7.946-8.425 (m, 3H), 7.225-7.839 (m, 5F1),
6.105-6.1321F Mf*8BdB( m, 1H), 304.090(s, 2H) , 4.079(s, 2H) ; MS (m/BSTAFWHLR2Example 93
Compound 93: N-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-4- chlorobenzamide was prepared in a
manner similar to tiiattesodiysd in-Bxanmjale:a.],2 b]pyridaﬂihL:NMBd@ﬁﬁ@D 400 MHz): 88.535 (s, 1H),

8.430-8.415 (g 11=4 6Hz, Jo=16Hz 1H), 7,980-7.960 (1, J=6.0 =8.4Hz, 2H),
7.494-7.428 %’%0 fﬁzﬁmﬂdﬁgﬁa Hrelfat/c]‘}ﬁ)‘ fﬁ”}“%ﬁ%? ¥ %5%5%%?% ZéT—’f ’gr\ﬂ & thn/e): 363 (M+1).
Exampli| 94 CompdﬂNM%ﬁ@Dnﬂ%W&Wﬁj@zm 81@31@;&%1‘)& Ié)mezﬂﬂlaxyace)zt%rglgi C\)/v(as |
prepared in gynanper simila,q t z): 88. s,
H), 8.413 (s?iH?g%B@.?éég(r%@&g?&ﬁ %’ %Srigé%f éH 5'\% 3% ﬁ@%ﬁ%@ﬂzg(s, 3H) ;
MS (me): 207, (LY, 03ERrpI@I8B 1 H ). 7.248 ( m, 1H), 4.658 (s, 2H); MS (m/e): 363

(M=),

Example 94
Compound 94: N-(3-(imidazo[1,2-bipyridazin-2-yl)benzyl)-2-
10 methoxyacetamide was prepared in a manner similar to that described in Example 2.
'"H NMR (CD30D, 400 MHz): 8 8.510 (s, 1H), 8.413 (s, 1H), 7.986~7.866 (m,
3H), 7.413(m, 3M), 4.503 (s, 2H ), 3.971( s, 2H ), 3.429 (5, 3H) ; MS (m/e): 297

(M+1).

15 Example 95
Cempound 95: N-(3-(imidazo{1,2-b]pyridazin-2-yhbenzyl)-3-
cyanobenzenesulfonamide was prepared in a manner similar to that described in
Example 2.
"H NMR (CD30D, 400 MHz): § 84580 (s, 1H), 8.456 (s, 1H), 7.982~8.012
20 (m, 3H), 7.700~7.715(m, 3H), 7.534~7.563 (t, 1H ), 7.215~7.309(m,311 ), 4.257 (s,

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

Example 96
Compound 96: 1-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-(thiophen-2-
25 vimethyljurea was prepared in a manner similar to that described in Example 2.
"H NMR (CD30D, 400 MHz): § 8.497 (s, 1H), 8.432 (d, J=3.2Hz, 1H), 7.998
{d, /=9.2Hz, 1H), 7.886 (s, 1H), 7.975 (d, /=7.6 Hz, 2H ), 7417 ( t,1H ), 7.319 (d,

J=7 6Hz, 1H), 7.24%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).

30

Example 97
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Compound 95: N-(3-(imidazo[1,2-b]pyridazin-2-yl)benzy1)-3- cyanobenzenesulfonamide was prepared
in a manner similar to that described in Example 2. 11-INMR (CD30D, 400 MHz): 6
8.4580 (s, 1H), 8.456 (s, 1H), 7.982-8.012 20(m, 3H), 7.700-7.715(m, 3H), 7.534-7.563 (t, 1H ),
7.215-7.3090H, 38NOHB37 (s, 2H) ; MS (m/e): 390 (M+1). Example 96 FCT/USZE88HiHind 96:
1-(3-(imidazo[1,2-b]pyridazin-2-yl)benzyl)-3-(thiophen-2- 25ylmethyl)urea was prepared in a manner
similar to that descfibeghenridxXdmplerdamiNMR ((GD30EL ADRI M), B18t4a70(s6-1H), 8.432 (d, 1=3.2Hz,
1H), 7.998 (d,.1=9.2Hz 7.886.(s, 1H), 7.975.(d, 1=7.6 Hz, 2H ), 7,417 (t,IH ), 7.319 (d, 1=7.6Hz,
11, 7 2400 BT B P S B s i S SR s (ko 304
(M+1). 30 Exaiprdedy Compound 97: 3-bromo-N4(3-(2-methylimidazo[2,1-b]thiazol-6-
yOphenyOmethyl)b [ p red{n er, simi th [ in Example 2. 1H
MR (30D, 400 (e S0 AT a0 . Fsat oy e SheCE JET0 Ok, 10,
7.265 fm, 2H P57, (&) D43, ¥B4536P 357 Bk, 2128 Y52 4144 6BHY, K13 (hzeFHI27 40+ 1).

(s,3H). MS (m/e): 427 (M+1),

Example 98
Compound 98: 4-chloro-N-{((3-(2-methyiimidazo[2,1-bJthiazoi-6-
10 yhphenylmethyljbenzamide was prepared in a manner similar to that described iz
Example 2.
"H NMR (CD-0D, 400 MHz): 8 7.835 (s, 1H), 7.726 (m, 3H), 7.640 (s, 1H),
7.388 (m, 3H), 7.270 (bs, 1H ), 7.143 (d, /~1.6Hz, 1H), 4.670(d, J=6.4Hz, 2H), 2.430
(s, 3H); MS (m/e): 383 (M+1).
15
Example 99
Compound 99: N-({3+2-methylimidazo[2, I -b]thiazol-6-
yhphenylmethyl)butyramide was prepared in a manner similar to that described in
Example 2.
20 'H NMR (CD-0OD, 400 MHz): & 7.738 (s, 1H), 7.670 (d, .)=7.8Hz, 1H), 7.616
(s, 1H), 7.337(t, /=7.8Hz, 1H), 7.180 ( d, /=8.0Hz, 1H ), 7.133 (s, 1H ), 4..464( d,

J=6.4Hz, 2H), 2.419 (s3H) , 2.192( t, /=8.0Hz, 2H), 1.689( m, 2F1), 0.951( t,

J=7.8Hz, 2H}, MS (m/e). 314 (M+1).

25 Example 100
Compound 100: N-{(3-(2-methylimidazo[2,!-blthiazol-6-
vlphenylymethyl)cyclopropanecarboxamide was prepared in a manner similar to that
described m Example 2.
'H NMR (CD:0D, 400 MHz): 8 7.773 (s, 1H), 7.684 (d, J=8.0Hz, 1H), 7.634
30 (s, 1H), 7.353(t, /=8.0Hz, 1H), 7.207 ( d, /=8.0Hz, 1H ), 7.142( s, 1H), 4..492( d,
J=0.4Hz, 2H), 2.427 (s, 3H) , 1.355( m, 1H), 1.013( m, 2H), 0.755(m, 2H); MS
(m/ey: 312 (M+1),
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Example 98 Compound 98: 4-c hloro-N-((3-(2-methylimi dazo [2,1-b]thiazol-6-
10yl)phenyl)methyl)benzamide was prepared in a manner similar to that described in Example 2.

tH NMR (CD30D, 400 MHz) 6 7.835 (s, 1H), 7.726 (m, 3H), 7.640 (s, 1H). 7.388 (m, 3H), 7.270 (bs,
1H), 7.143 EALBAZ] ), 4.670(di=6.4112, 2H), 2.430 (s, 3H): MS (in/BSFEEFMWILEYY 5 Example 99
Compound 99: N-((3-(2-methylimidazo[2 | -14thiazol-6- yl)phenyl)methyl)butyramide was prepared in a
manner similar to that described in Example 2. 201HNMR (CDLIOD, 400 MHz) 67.738 (s, 111), 7.670

(d,1=7.8Hz, 1H), 7,616(s, 1H), 7.337(t, J=7.8Hz, | H), 7.180 ( d"J=8.0Hz, 1H ), 7.133 (s, 1H ), 4..464(
d, 1=6.4Hz, z;%“%zrrg-( A197s,3H) , 2.192( t, ,J=8.0Hz, 2H), 1.689( m, 2H), 0.951( t, J=7.8Hz, 2H); MS

(m/e): 314 (M+1). Zomxeenpiel 01 XeombbihtntOoiinid{ao(2, melthidreltakpfznyibltRidzol -6-
yOphenyOm%ssmgsypp&fgxsz%%ﬁ tméammaﬁ%g{%@ﬁ@tﬂa&m@%@ igilacdq,fhat described in

Example 2. N D, 400 MHz): 6 7.773 (s, 1H), 7.684 (d, J=8.0Hz, 1H), 7.634 30(5,
1H), 7 853(t MBI fortht AgsaribeBioFzanp{947.142( s, 1H), 4..492( d, .1=6.4Hz, 2H), 2.427 (s,

3H) , 1.355( m, 1H),'&.843k neurstt), Qo69afn) 2488 (miAe): Bd2(Madl) (m, 21), 7.896 (d,
J=8.4Hz, 2H), 7.711 {s, 1H), 7.851 (d, /=8.4Hz, 2H), 7.486 {t, /=7.6-8.0Hz, 1 H),
7.153 (s, 1H), 4.123 (5, 2H), 4.017 (s, 2H), 3.017 (s, 3H), 2.418 (s, 3H); MS (m/e).
480 (M+1).
10
Example 102
Compound 102: 2-methoxy-N-((3-(3-(2-methylimidazo[2,}-b]thiazol-6-
yDphenyl}-1,2,4-oxadiazol-5-yl)ymethyl)ethanamine was prepared in a manner similar
to that described in Example 4.
15 'H NMR (CDCly, 400 MHZ): § 8.444 (s, 1H), 7.730 (s, IH), 7.954-8.019 (m,
2H), 7.715 (s, 1H), 7.477 (t, J=7.6-8.0Hz, 1H), 7.137(s, 1H), 4.1538(s, ZH), 3.540 (1,
J=3.2, 2H}), 3.364 (s,3H), 2.972 {t, J=4.8, 2H), 2.413 (s, 3H); MS (m/e): 370 (M+1),

Example 103
20 Compound 103 N~((3-(H-imidazo{1,2-a]pyridin-2-yl)phenyl)ymethyl}-2-
methoxyacetamide was prepared in a manner similar to that described in Example 2.
"HNMR (CDCls, 300 MHz): 8 8.118 (d, J=6.6Hz, 1H), 7.806~7.902 (m , 3H),
7.681 (d, /=9.3Hz, 1H), 7.387 (t, /=15.3-7.5 Hz, 1H), 7.253 (s, 1H), 7.183 (t, J=15.6-
7.8 Hz, 1H), 6,785 (t, /=13.8-5.7 Hz, 1H), 4.544 (d, /=5.7Hz, 2H), 3.953 (5, 2H),
25 3.390 (s, 3H); MS (m/e): 296.3 (M~+1).
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Example 101 Compound 101: N-43-(3-(2-methylimidazo[2,1-b]thiazol-6-yl)pheny1)-1,2,4-
oxadiazol-5-yHmethyl)(4-(methyisulfonyt)phenyHmethanamine was prepared in a manner similar to
that described in Example 4. 111INMR (CDC13, 400 MHZ): 8 8.447 (s, 1H), 7.943-7.995
(m, 2H), 7.898 4S8 UHZ, 2H), 7.711 (s, 1H), 7.851 (d, J=8.4Hz, 2H), 7436 IEBEE 01z, 1H),
7.153 (s, IH), 4.123 (s, 2H), 4.017 (s, 2H), 3.017 (s, 3H), 2.418 (s, 3H); MS (mile): 480 (M+1). 10
Example 10ZxampEdiipound 102: 2-methoxy-N-((3-(3-(2-methylimidazo[2,1-b] hiazol-6-
yI)phenyl)-l,2,4-0)@0%?%8k§1)69m§5hy9_%§1 ﬁ%%ﬁ%ﬁﬁ%%@@-%‘?g-ﬁo a manner similar to that
described in Example 4. 151H NMR ‘(/CD 13, 400 MHZ): 8 8444 (s, 1H), 7.730 (s, IH), 7.954-8.019
(m, 2H), 7.7 ¥5Beninety PrinQa T GIBBHES TP I3 T (S MEF)eusTBELE oWyt desaibet, J=5.2, 2H),
3.364 (S,SHhmg;QZI%Ig@ 3d=4.8, 2H), 2.413 (s, 3H); MS (m/e): 370 (M+1). Example 103 20Compound
103: N-((3-(H-imidazo[1 ,2-a]pyridin-2-yOphenyOmethyl)-2- methoxyacetamide was prepared in a
mannét similar to tHAt0¥EcHPet in40Raime 2 .5-303 (m, THIFNIIRTGDER3, 300 MHZ): 6 8.118 (d,
3=6.6Hz, 1H), 4.80609:992:0m), 350768k, eyl 1HI37 @87-(tolAL5iBn7 5 Hz, 1H), 7.253 (s, 1H),
7.183 (t,1=15.6- 7.8 Hz, 1H), 6.785 (t, 1=13.8-5.7 Hz, 1H), 4.544 (d, J=5.7Hz, 2H), 3.953 (s, 2H),
253.390 (s, IHYIMB3hie): 28861.37(MP 10, Elarhpie 104 1H), Corapdunc 204z, eyl 4.326
2-43-(H-imidazo[1,2-a]pyrid n-2- yl)phenyemethylamino)nicotinate was prepared in a manner similar to

that describdehirExdmpld 2/ 5NMROCHICHR): 200 ()3 638t 308 (M, 1H), 8.292 (m, 1H),

10 Example 105
Compound 105: 1-((3-(H-imidazo[},2-a]pyridin-2-yhphenylymethyl)-3-(2-
chioro-4-fluorophenyl)urea was prepared in a manner similar to that described in
Example 2.
'H NMR (CDCls, 400 MHz): 8 8.273 (d, /~9.2Hz, 1H), 8.078 (d, J=6.8Hz,
15 1H), 7.923~7.795 (m, 3H), 7.655 (d, /=8.4Hz, 1H), 7.448~7.169 (m, SH), 6.796 (1,
J=13.6-6.4 Hz, 1H), 4.706 (s, ZH); MS (m/e): 395.8 (M+1).

Example 106
Compound 106: 1-{(3-(H-imidazo[1,2-alpyridin-2-yl)phenyl)methyl)-3-(4-
20 chloro-3-(trifluoromethyphenylyurea was prepared in a manner similar to that
described in Example 2.
'H NMR (d-DMSO, 400 MHz): 8 9.496 (s, 1H), 8.544 (d, /=10.4Hz,
TH),8.401 (s, 1H), 8.114 (s, 1H), 7.968 (s, 1H), 7.560-7.194 (m, 6H), 6.892 (t, 1H),
4373 (d, 2H); MS (m/e): 445.8 (M+1).
25
Exampie 107: /n 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
30 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 mjection,

mice were bled for serum. Concentrations of TNF-o. and 1L-18 in the serum, stored at
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8.154-8.092(m, 2H), 7.960 (s, 1H), 7.846 (s. 1H), 7.637 (d, 1=10 Hz, 1H), 7.390-7.355 (m , 2H), 7.156
(in, 1H), 6.562 (m, 1H), 4.819 (d,1=5.2 Hz, 2H) , 4.326 (m, 2H), 1.351 (t, J=14.4- 6.8Hz, 3H); MS
(m/e): 373.4 M+1 10Example 105 Compound 105:

14(3-(H-imi 93[’13 f)“(?]lﬁf/rldln 2-yl)phenyOmethy1)-3-(2- chloro-4- quorop‘ﬁ%ﬁygﬂ%Q% prepared in a
manner similar to that described in Example 2. H NMR (CDC13, 400 MHz): 8 8.273
(d"f3=39.2Hz24 t{) p8ctviBhid wirbdBtdmnibsd MY, HLM m%qm@wpnﬁﬁﬁ&mdmmmmm,

7.448-7.169 (m, 5H), 6. 796 3 6-6.4 H ( );;395.8 |V|+l). Example 106
Compound £E TNt e S T el T T ol Do v

20chloro-3-(fmfludreniétiybplienyOurea was prepared in a manner similar to that described in
Example 2. IFINMR (d-DMSO, 400 MHz): 6 9.496 (s, 1H), 8.544 (d, 13=10.4Hz, 1H),8.401 (s,

1H), 8.114 (s, 1H), 7.968 (s, 1H), 7.5t EmesibiaBegd ¢, 1H), 4.373 (d, 2H); MS (m/e): 445.8
(M+1). 25 Example 107: In vivo assays Balb/c mice (female, body weight 18 g-20 g) were used.

Test cGmpound su%%ﬁbﬁ]fﬁﬁf@i‘%%ﬂ’fwéW@iaﬁWQ%@@bmtméﬂeﬁgeﬂmMC) was

admlnlStere%&%ﬁb{a%lpaﬁ@ﬁ%@!ﬁgéh&&@&éﬂ%}ﬁ@m@ AU bR @%%@@Wa‘ﬁ”th 30the vehicle
alone and the positive control group being administered with Prc nisone (10 m /kg) Half an hour

later, all mic& ({FETE i EQRECIFRFARSHTEEEy S H5Bh R SRR AMEROEE P EY (R 5 MG g, 10 mL/kg). Two
hours after LRprigjecliatedrinewigecdaladdon fequrlo LORCERFAloRG A IN-0 cangitl-113 in the serum,

stored at
series of equivalent or similar features.

10 From the above description, one skilled in the art can easily ascertain the
essential characteristics of the present mvention, and without departing from the spirit
and scope thereof, can make various changes and modifications of the invention to
adapt it to various usages and conditions. For example, compounds structurally
analogous to compounds of Formula I can be made and screened for their inhibitory

15 activities against the production of a cytokine (¢.g., TNFu or interlukine) and treating

cytokine-overproduction related disorders and used to practice this invention. Thus,

other embodiments are also within the claims.

58



WO 2009/059162PCT/US2008/082027 -20C overnight, were detetmined by ELISA. Tested
compounds from this invention demonstrated significant inhibition of TNFct and IL-1f3 production at a
dose ranging from 1 to 1000 mg/kg. OTHER EMBODIMENTS 5All of the features disclosed in this
specification may be combined in any combination. Each feature disclosed in this specification may be
replaced by an alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, each feature disclosed is only an example of a generic series of equivalent
or similar featuWﬁA]iOfsr%@  thephqye description, one skilled in the art can easily ascertain the
essential characteristics of the present invention, and without departing from the spirit and scope
thereof, can make vaftdiS"ERYNGES At b difications of the invention to adapt it to various usages and
conditions. For example, compounds structurally analogous to cgm ds of Formula | can be made
and screened for their inhibitory 15 activities against the pro ﬁﬁ%%?ilymKMe(eg”TNanr
interlukine) and treating eytokine-overprodu%%ion/r@l ' “and used to practice this invention.
Thus, other embodiments are also within the claims. IS CLAIMED IS: I.A compound of
Formula I: and/or at least one pharmaceutically acqgﬁ able salt thereof

and/or at least one pharmaceutically acceptable salt thereof
wherein

A is absent, (CR‘R“)H inwhichnis I, 2, 3, 4, or 5, or a heteroaryl selected from

O~N S~N NN NN
R 5 I PV

Rln

N~ N N N
I v O vl

N
/ E]
Rl“
R:" N
N~N i o N

3’&\)\5, % N j, E%/ £ ga/()\é;

S 2 Ny Ny
?ij‘:r\lj\gs , %i/gﬁ\/N\ $ ‘g/[ N/j\; 5 I

: Eingi
RIS s
'/\;r; ; /\ N and /\ e

in which each of R and R”, independently, isH or C_i.m alkyl, and R7isHor Cryp alkyl, in which C_yy
alkyl is optionally substituted by one or more groups chosen from halo, C(O)R, OR”, SR, S(O),R", NR°RY,
C(OYNRENRY, in which each of R* and R®, independently, is H, C 0 alky},
C.10 haloalkyl, aryl, or heteroaryl, and each of R® and R independently, is H, Cy_yo alkyl,
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wherein A is absent, (CR'R")" in which nis 1, 2, 3, 4, or 5, or a heteroaryl selected from 0-NN-NN-N e
kt-SNIRIn I , and <sr'crr in which each of R' and R", independently, is H or C,.,0 alkyl, and R.- is H
or C,_10 alkyl, in which C1.10 alkyl is optionally substituted by one or more groups chosen from halo,
C(0)Ra, OR", SRb, S(0)21e, NReRd, C(0)NRINRd, in which each of Rl and Rb, independently, is H,

C,40 alkyl, C1.10 haloalkyl, aryl, or heteroaryl, and each of It and Rd, independently, is H, C,40 alkyl,
C1,10 haloalkyl, aryl, or heteroaryl, or Rd and Rd together with the N atom to which they are attached
form a 4c, 5-hBeatkyT-meémbirechirgteroryalo & kidegtioupyiS\the N atom to which they are attached form a 4-, 5-,

6- or 7-membered heterocycloalkyl group;

Reshel RY)

X is absent, {CR® R*), in which mis 1,2, 3, 4, or 5, SO, SO,, CO, COO, CONR®, NR®, or NRCONRY,
in which each of RY, R¥, R, and RY, independently, is H or C,.jcalkyl;

each of R' and R?, independently, is H, NRC(O)R™, OR®, NR*'RY, NR*'C(OJORY, NR'S(OLR", C ).
alkyl, or C,.; haloalkyl, in which each of R* and R”, independently, is H, Cy.;o alkyl optionally substituted with
C,. alkoxyl, C,.i9 haloalkyl, aryl, or heteroaryl, and each of R and RY, independently, is H, C,_j; alkyl, C;.q9
haloatkyl, aryl, or heteroaryl, or R°' and R" together with the N atom to which they are attached form a 4-, 5-, 6-
or 7-membered heterocycioalkyl group; and

| R® is H, halo, OC(OR™, C(OYOR™, ORY, SR, SO,R™, C(OINRZRE, NRYRY, NRZC(O)R®,

NRTC(OYC(OYOR™, NRS(0),R", C\_palkyi, C,.o haloalkyl, aryl, hatoaryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, hetercarytalkyl, cycloalkylallkyl or heterocycloal kylalkyt, in which Cypalkyl, Cio
haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylaliyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by one or more groups chosen from halo, C 4 alkyl, C,.4 haloalkyl,
aryl, heteroaryl, CN, NO,, OR™, C(O)OR®, C(O)NRRY, and NR”R¥, in which each of R™ and R,
independently, is H, C alkyl, C;; haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarylalky! in which C ¢ alkyl, C, haloalkyl, aryl, cycloalkyl, heteroaryl, heterocyc[oaikyl arylalkyl, or
heteroarylalky! is optionally substituted by one or more groups chosen from OH, C alkoxyl, CN, NO;, and halo
and each of R and Rdz_, independently, is H, Cy.j0 alkyl, C,.;p haloalkyl, aryl, heteroaryl, cycloaltiyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Cy; alkyl, Ciyg
haloatkyl, aryl, heteroary], cycloalkyl, heterocycloalkyl, arylaikyl, heteroarylalkyl, cycioalkylalkyl or
heterocycloalkylalkyl is optionally substituted by one or more groups chosen from C 4 alkoxyl, OH, amino, C,.4
alkylamino, C, g dialkylamino, S(0),R™, C 4 alkyl, C\shaloalkyl, C;haloalkyl, aryl, arylalky!, heteroaryl,
heteroarylalkyl, cycloalkyl and 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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N..N*or \NJ. X is absent, (CRa'Rb")", inwhichmis 1, 2, 3, 4, or 5, SO, SO2, CO, COO, CONRe', NRd/,
or NR&CONRJd', in which each of Ra',Rd’, and Rd', independently, is H or C1.10 alkyl; each of Rd
and R2, independently, is H, NleC(0)Ral, ORbi, NfeRdl, NEVIC(0)0Rbi, NleS(0)2Rb’, CI-10 alkyl, or
C1.10 haloalkyl, in which each of Ral and RH, independently, is H, Clio alkyl optionally substituted
with C1.6 alkoxyl, C1.10 haloalkyl, aryl, or heteroaryl, and each of Rd' and Rd', independently, is 14,
C1.10 alkyl, C1.10 haloalkyl, aryl, or heteroaryl, or Rd' and Rdl together with the N atom to which they
are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group; ang Rd is H, halo, OC(0)Raz2,
C(0)OR025 0Rb2, sRb2, so2R125 C(0)1NK nc2Rd2, NRc2Rd2, NR%;p(Q) a2, NRe2C(0)C(0)0ORa2,
NRc2S(0)2Rb2, C1.]0alkyh Gt dr2lealky v aivihatoarybacxalgalkyr, hetéroaré/], heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkyl alkyl. or heterocycloalkylalkyl, in which C1,10 alkyl, C1,10
haloalkyt, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by one or more groups chosen from
halo, C14 alkyl, C1.4 haloalkyl, aryl, heteroaryl, CN, NO2, OR1'2, C(0)OR1'2, C(0O)NRe2Rd2, and
NRe2Rd2, in which each of Ra2 and Rb2, independently, is H, C1.6 alkyl, C haloalkyl, aryl, cycloalkyl,
heteroaryl, hetérocyclbHIK§MERIAIRTH HP Hetdo 8 T whit R C MG e 18 hé@g ylParyl,
cycloalkydrhetaxaaryl, heterocycloalkyl, arylalkyl, or heteroarylalkyl is optionally substituted by one or
more groups chosen from OH, CI.6 alkoxyl, CN, NO2, and halo, and each of Red and Rd2,
independently, is H, Cmo alkyl, C140. haloalkyl, aryl, heteroaryl, cycloallcyl, heterocycloalkyl, arylalkyl,
heteroarylalky!? cyclo&ﬁ?@@??ﬂﬁk?é@?%ﬁcﬂéﬁﬁgﬂﬂﬂ Cfﬁzvmgﬁ%f% a @I\I e T‘fiﬁ“’i@%}éﬁkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkyalkyl *ﬁh@eyﬁgaallm%@bﬁﬂw?gme&% QLIN0KE GROUPS, COBSEDfAUR C LGratkoxyl, OH,
amino, C14 alkylamino, C2.8 dialkylamino, S(0)2Rb2, Ci.6 alkyl, C1-6 haloalkyl, C1.6 haloalkyl, aryl,
arylalkylf\ﬁﬁefé? aryl, heteroarylalkyl, cycloalkyl and heterocycloalkyl, or 12.'2 and Rd2 together with the
N atom to which they are attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group. 2.The
compound of claim I, wherein AJs aRsents GRlZeiaf is cr Snihesarmroendief claimdowherein Xis
absent, (CfeRif),", CO, COO, NW', CONIC', or NR"CONRd'. 4. The compound of claim 3, wherein
Xis Gil2, NH, CO, COO, CONTI, or NHCONH. 5. The compound of claim 2, wherein X is absent,
(Clete), CO, COO, NW'c@ONR! corshRTGONRd 6. The compound of claim 5, wherein Xis C NH,
CO, COO, CONh.of NHENH oL M EIBROPAY, ANASEDIF ORI pyridazine;
2-(3-(5-methy1-1,2,4-oxadiazol-3-yl phenygimigﬁiﬂzo[l 2-b¥§/ridazin?' '
1-(3-(imidazo[ 1 2Bl ARSI eer g SO S oGS T3 -(imidazo [ |
,2-b]pyridazin-2-yhkiendad)t B 2 (P metmoxgethy@arba;: R(@kB3@hidlare] ,2-b]pyridazin-2-yOphenyl)- |
’2'4'0xadiazo"ﬁ'-)(@-@@(‘ihv){b)a%ﬂﬂ?megﬂb{ @a{ﬂﬁw{}iﬂﬁhm- 1,2, 4-oxadiazol-5-yimethyl)-2-methoxyethanamine;

N43-(3-(imidazo[1,2-b]pyridazin-2-yOphenyl)-1,2,4-oxadiazol-5- ethyl)-24norpholinoethanamine;
2-(3-(5-(morpholitidife ij@i?iz‘,&:&éafﬁ’%{%l’y&%b%é%?p?r@i&’é??bﬁ%?fé%’%gi‘é%al‘z.ﬁ%??”’%""“-"eiha“a‘“‘“e»
[

2-(3-(5-(morpholinomethyi}-1,2 4-oxadiazol-3-yl)phenyl)imidazo[ ,2-bjpyridazine;
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(3-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny1)- | ,2,4-oxadiazol-5-y1)-N,N-dimethylmethanamine;
24(3-(3-(imidazo[1,2-b]pyridazin-2-yepheny1)-1,2,4-oxadiazol-5-yOmethylamino)ethanol;
N43-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny1)-1,2,4-oxadiazol-5-yOmetliyl)ethanamine;
2-(3-(54(44fluorophenoxy)methyl)-1,2,4-oxadiazol-3-yOphenypimidazo[1,2-15]pyridazine;
2-(3-(5-(ethoxymethyl)-1,2,4-oxadiazol-3-yl)phenylfimidazo[1,2-b]pyridazine;
2-(3-(5-(methoxymethyl)-1,2,4-oxadiazol-3-yOphenypituidazo[ 1 ,2-b]pyridazine;

2-(3-(5- (t“ﬂuorm@mb{!)a;z@[ Aaxpeiazak3:- y%ﬁagﬂypm@%&aﬁ%@}wﬂld@mH@th(y?m(é’uﬂm%@[l 2-b]
pyridazin-2-yO 1)-1,2,4-oxadiazol-5-y1) methé/l acetat

2-(3-(5-isoprop ?/i(}_l.é 'HQ%’QZ?OP—@W%HE%QBW? 5!2 o[iﬁ%ﬂﬁgf%ﬁ%ﬁ% émethylasnmo)el hanol;
(3-(3-(imidazo[ N2<h]pyidazint 2y Hlphedyl)-2 2 1dhoxddliazblosay@micthanoith2b@hisaoyatopropyl- |
,2,4-0xadiazol- §(yg 5) qyaﬂkﬂé%ﬁ%n%t%ﬁiﬁﬁ'ﬂ%&%%ml Sgl)phenyl)umdaze i1,2-b]pyridazine;

2-(3-(5-(fluorometh 2,4-oxadiazol-3- yl phenyl imidazo zi
2-(3-(5-ethy1-12 2(42/6%% Pé%&lle%b’p%ﬁiﬁ‘) m%ah%af PHAX ﬂfé %SP é%f :2-(3-(5-(tri

fiuoromethyl)-132 #¢oxadibzok8 W) phenihimidade] 2rbipyidagineB-armireideting: 3-(3-(imidazof |
OI2 bipyzridle)lzihn %ogl)@hé%gyx!)nAm%tﬁ’y-@x@ia&@@qéopgrp%%h%tsnﬁﬂayb ;£ (Snlimiidazo[1,2-b]pyri

azin en ox
3-(3- (|m|>(/ja20[1 é?ll%g%ll 23D %Xm T)%%l%;(agfgz% Bz PR i A grte:
3-(3-(imidazo[12Z 3t {fpiprietawith- mmmmﬁymmaﬂam%m@ ehntiraintide;
2-(3-(3-(imidaz@%&Mmﬁq@@mayM@phepygmi%mozadi;@azpizérmapﬁéiﬁaasid
2-(3-(5-(methyl hl% é? 1, 24 gggcz! (ﬁ g%ﬁ) en glm am g )]E dazme
2-(3-(5-(methyl Lg %Wl “oxadiazol k} oﬁ pyhdazme (3-(i mi dazo[ |
,2-b]pyridazin-Z—yll-l%é@wnﬁmbﬂyéthéwﬁﬂmﬁy@m@tﬁBﬁam!l‘f*Pé'OQ t3[eumethisxyethoxy)-5-(5-(trifl
uoromethyl)-1,2 f‘?@ﬁmﬁth‘a UM%GNkﬁmmZﬂ[}L@dmwrm%amne

2-(3-(2-metho )=5-( azol: d z

2-(3-(5- (fluoro)r(nXIeihy% 3%5 i %‘/"z% %"Kﬁ) ??q?‘”‘a g@e’&% s Jéb [@]‘% E@}ﬁ d%?fﬁ%%

2-(3-(2- methoxy@uh@xg)@a(@:(ﬁﬁém@ixyﬁ@émy% n)zlmnwd@%ﬂzwfélg@bwmw@@zo[l 2-b]pyridazine;

2-(3-(5_-(<_:thoxy@a@thyl(bx;(An%@&tmwygymﬁz@rmmxy@m@xmmrﬁymmmzo[1 2-b ]pyridazine;

(3-(3- (|m|dazo[ ? l[l)]}/cgld ,122}%7)4042 e;} kg)zfy }am B ?L%f%ﬂ4 o1<ad (;ol -5-yOmethanol,
oxa

3-(3-(imidazo[1,2:-b]pyrida hoky eny 1570le-5- -carboxylic acid;
3-(3- (|m|dazo[132(3o Wﬂminl@Jymﬁa@l&éﬂwﬁyﬁﬁhb%\j‘)ﬁwwﬂﬂiﬁQa@%ﬂﬁzole 5-carboxamide;

3- (?f) (imida(Zjo[122(-;bdwma@iaﬁ2zygabﬁr&azm@tmmkhpm)mmwag)obb(ﬂyx&@imaawl)-l ,2,4-oxadiazole-5-
carboxami de;

3-(3- (|m|dazo[122(3M ;§m ﬁfthlfnffﬁ%) ezziﬁgfﬁgi?%%hoyx ﬁ%i ]nl])daﬁo&zzbéptyn!ffagpgethyl) l,2,4-
oxadiazole-5-carboxamide; N-(3-(i midazo[1,2-b] pyridazin-2-y1)-5-(2-methoxyethoxy)benzyl)acetam
ide; N-(3-0 midazo[1,2-b]pyridazin-2-34)-5-(2-methoxyethoxy)benzy1)-2,2,2-tri nuoroacetamide;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)benzy1)-2-chloroacetamide; N-(3-(imidazo[ 1
,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)benzy1)-4-chlorobenzamide; N-(3-0
midazo[1,2-b]pyridazin-2-y1)-5-(2-rnethoxyethoxy)benzyl)-3-nitrobenzenesulfonamide; N-(3-(i
midazo[1,2-bjpyridazin-2-yl)-5-(2-methoxyethoxy)benzyl)-4-cyanobenzamide; N-(3-(i m
idazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)benzy1)-3-bromobenzamide;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(2-methoxyethoxy)benzyl)-4-fluorobenzenesul fonami de; N-(3-(i
midazo [1,2-b]pyri dazin-2-y1)-5-(2-methoxyethoxy)benzy1)-3-ch lorobenzenesul fonamide;
N-(3-(imidazo[1,2-b]pyridazi n-2-y1)-5-(2-methoxyethoxy)benzyl)-4-methylbenzenesu | fonamide;
N-(3-(i midazo [l,2-b]pyri dazi n-2-y1)-5-(2-methoxyethoxy)benzyl)-2-fluorobenzenesulfonamide;
N-(2-(diethylamino)ethyl)-2-(3-(3-(imidazo[1,2-b]pyridazin-2-yOpheny1)-1,2,4-oxadiazol-5-
yDacetamide;
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N-butyl-2-(3-(3-(imidazo[1,2-b]pyridazin-2-yOpheny1l)- | ,2,4-oxad azol-5-yOacetami de; 2-(3-(3-(im
dazo[1,2-b]pyri dazi n-2-yl)phenyl)-1,2,4-oxad iazol-5-y1)-N-(((S)-tetrahydrofuran-2- yOmethypacetami
de; N-cyclopenty1-2-(3-(3-(i m i dazo[1,2-b]pyri dazin-2-yOpheny1)-1,2,4-oxadiazol-5-yOacetami de;
2-(3-(3-(imidazo[1,2-b]pyridazin-2-yl)pheny1)-1,2,4-oxadiazo1-5-y1)-N-(2-methoxyethyDacetamide;
2-(3-(3-(imidazo[1,2-b]pyridazin-2-yOpheny1)-1,2,4-oxadiazol-5-y1)-1-morpholinoethanone;
N-cyclopropy1-2-(3-(3-Omidazo[1,2-b]pyridazin-2-yOphenyl)- | ,2,4-oxad iazol-5-yOacetami de;
3-(3-(imidazo[ 1 2:bj ";;ﬁ% mmgmﬁwlod\&@m%mam@mm Lo 14 0asiazelge5-carboxami de;

N-ethyl-3-(3- (|m|dazo r|d P 1 |az le-5-carbpxamide;
N-cyclopenty1-3:(% éqf{ g%] % Ai? ﬁezhoi e”? ARSI ES arboxamide:

(3-(3- _(m_ndazo[l @ab%pw}dwﬁl@éyl)ﬁﬂéﬁymuml Qﬂlﬁb}@&dséﬁﬁb—\@%é(&ﬁ@ﬁ@ﬁ@ﬁﬁ_ﬁyméﬁméhéﬁémﬂdaZiﬂe;
3-(3-(imidazo[ b, @;*@;Im{ét@l@e@@n%%@pm%%%)yNr,(z%ﬂﬁs%etm@meﬂw}}m&a%ﬂm@ga&%ﬁaﬁxwh@xa de;

N-(2-(d methylgm ,R;S))?B,Ig gl"]é?ﬁ'? %ggd 6?—3%1?? azw‘mxy qu%nxgly!)llnlﬁazgﬁ(y%%pyt1d5 azing;

carboxamide; (%I(%
-y1)(3-(3- (|m|déz@E!L2%]Wd@zm%%ﬁ@bmhyﬂxf)ﬁﬂmmbﬁaﬁwz@%ﬂyaﬁielﬂh@rhbméia@(32(1%?%@@{ ;
:\|2(g] Eyg dazi n'i gll@'ﬁ@t‘ﬂ)f@nmﬂ@hjf @E@x@dﬂmﬁﬁhw)s]{%ﬂe@f&ﬁ?é@%&k@p’ﬁeﬁ?@ﬁlxﬁg@ﬁ €:b] pyrldaﬂne

y roxye ri i, azole-5-c
3-(3-(im |dazo ‘]é)yﬁ %%y % f?) Ié@l ’alé/rl%% yiﬁélgxadlazgf(e atz:%ir gaml n0(’3 (3-(imi
dazo[ 1 ,2-b]py3r(de(znniérzﬁsﬂ)éﬂ?éml§5‘iziQ%yé}x%ﬂzlﬁmyl)?hymﬁﬂﬁﬁ Zpyentiathianoteb S B4iniazol

| 'Zl;]b]py(rji dazi 13- Mli@(ﬁlﬁﬂwkmw&ﬁ%d 228 %ﬁ@ﬁ@i@ﬂﬁﬁﬁd@)’ﬁ%@mi,d,a}(ﬂcz(@a(iﬂlﬂdﬁmﬁdxamide'
,2-b]pyridazin-2-yQO en in otin .

(-3 (midazorL DT R SR e G B R Y st ool -
N-(2-hydhaskgethiyly:2-(3-0 mi dazoll ,2- b]pyrldazm -2-yOphenylamino)nicotinamide; ethyl

2-(3- (imidaZ0[h%ﬁ‘%ﬂﬁéﬂ%ﬁm'%jlé@@aﬁH—)@l@lmﬁl@f&i}@m%ﬂxow)phenyl) -N-(2,2,2-trifluoroethyl)-1,2,4-

N- cycloprg{i rpldazo 1 2-b]pyridazin-2-yOphenylam |no)n|cot|nam|de (2-(3-(imi dazo|]

2 1)Thyr| azin-2 I9|enyll amino)pyri di n-3-y1)(morpholi no)methanone; N-(3-(im idazo [1

2-Ityridazi n- 2-%)35(-'@4%@%%]HH&W@M%&%%&MY&E&‘@W%H@%}WhanesuI fonami de;
N-(3-(im idazONL(,beﬂlmﬂidﬂaliﬁh%ny&%(ﬁ'}@jSP(QEideiﬁ@lyf}thmﬁﬁblyﬁvlb Lib-oxachRzodidnide;
y')phe”yome“}@’gﬁu” ﬂ 19 ﬁ'@&ﬁj"‘%%%%&?l&?«’élﬂ%%&éﬂ?25c(5’4§a3e§ﬁnde

oxyethylamino)m
N-(3- (;mrdaza{l 2-b] yndazm -2-y1)-5-(2-methoxyethoxy)benzyl}-4-chlorobenzamide;

N-(3-(imidazo[1,2-b]pyridazin-2-yh)-5-(2-methoxyethoxy)benzyl )-3-nittobenzenesulfonamide;
N-(3-(imidazo[I,2-b]pyridazin-2-yh)-5-(2-methoxyethoxy)benzyl)-4-cyanobenzamide;
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yOphenyOmethanesulfonamide; N-(3-(5((2-(dimethylamino)ethyl atm
no)metliyl)-1,2,4-oxadiazol-3-y1)-5-(imidazo[1,2-1)]pyridazin-2- y1)phenyl)methanesol fonami de;
N-(3-(imi dazo[1,2-b]pyridazin-2-y1)-5-(5-(ril perazin- 1 -ylmethyl)- 1,2,4-oxadi azol-3-
yl)phenyltmethanes ulfonam i de; N-(3-(5-(aminomethyl)-1,2,4-oxadi
azol-3-y1)-5-(imidazo[1,2-blpyridazin-2- yOphenyOmethanesul fonami de;
2-(3-(5-(piperazin-1-ylmethyl)-1,2,4-oxadiazol-3-yOphenypimidazo[l ,2-b]pyridazine; NI

-((3-(3-(imidaz in ) Q thypeinanesls2-d i amine;
N21-((3-(3-(imi ggggﬁﬂ] %ﬂg?ﬁdrgfﬁ %@gﬁgﬁfﬁﬁgﬁg !Qgg\f- - ?} ethyl) l%gll;\lldgdlme

ethanel,2-di amih&' *?*%%7%5(%7%%%‘}% F?‘EWQ&@@%?@& ﬂ ?‘%Pffa‘é% Ml Ci/rldazme
uoro-N-((3-(3-(Naitddzalato[2:-bldyyittazin2yhptiemedpdy 2 boxbadizd b B-Shprtetaypackiamide; ethyl
243-(3-(imidazgy; 3%9]#8){&5@%“%}% )dla@rh@'})ﬁbsJ@%ﬁe}%ﬂ@l@é?f)@eé@mﬁlﬁ)! nARIDA:ARxRRGeLate;
N43-(3-(imidazo[1,2-b]pyridazin-2-y1)- 1 2,4- oxadlaz th %2 met@? tamlde
N-((3-(3- (|m|da§o([% I LA lgﬁeyrﬂbi) %["?eﬂmd{%%‘l%{% e§ ft)]% H?)% VERIe 35{ WdFhoxamide;
ethyl 343-(3-(imid2zdELh2-sipyridhzin223yB-(hataydl 11220 oihdiaZal Bhy@methytoardinmg)-3-
Eﬁ?@r&f’ %@&ﬁ%lde 2 Llpyrdazin 2.y 1) pn | boxamid
imidazo[1 ridazin- en a met CO ropanecarpoxami
e; N-((3-(3-(imibla g%y 8};’&% %Cg % %)ﬂ)ﬂ?en%{iﬁlaf‘oiy@g&?@% i3|s§ C({)Je‘t)yramlde 34(3(i
midazo[1,2- b]p?/(3e[éz(nm@l€y©be%lzmm“ﬁm)ﬁ1éﬁm¢)b@ﬂlzéﬁ tritetiNo{ S0t S| tepaby drofuran-2-
pyridaziggzﬁ)g@)h gM;LQ({é chlorobenzami de;

N-(3-midazoly 2 blpuidazin 2 ysherient)-Zsmethosaeeianins NS G0 mideolh 2 phpyisas

n-2-yObenzyl)- ‘né\ﬁ/“ nze [fORam |
2-(3-(3- (smldazo{l 2-blpyridazin-2-yl)phenyl)-1,2,4-0xadiazol-5-y1}-N-(2-methoxyethyljacetamide;

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-bpyridazin-2-yl}phenyl)-1,2,4-oxadiazol-5-yl)acetamide,
3-(3-(imidazof 1,2-bipyridazin-2-yDpheny)-N-(2-morpholinoethyl}-1,2,4-0xadiazole-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-yi {morpholino}methanone;
3-(3-(imidazo{1,2-b]pyridazin-2-yHphenyl}-N-(2-methoxyethyl)-1,2,4-oxadiazole-5-carboxamide;
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1(3-0 midazo[1,2-b]pyridazin-2-yObenzyl)-3-(thiophen-2-yImethyOurea ;
3-bromo-N4(3-(2-methylimidazo[2,1-b]thiazol-6-yl)phenyl)methyl)benzamide; 4-chloro-N-((3-(2-methyl
imi dazo[2,1-b] thiazol-6-yl)phenyl)methyl)benzarnide;
N-((3-(2-methylimidazo[2,1-b]thiazol-6-yl)phenyl)methyl)butyramide;
N4(3-(2-methylimidazo[2,1-b]thiazol-6-yl)phenyHmethyl)cyclopropanecarboxamide;
N4(3-(3-(2-methylimidazo[2,1-Nthiazol-6-y1)phenyl)- ,2,4-oxadiazol-5-yOmethyl)(4-

(methy|5u|f0ny@-ﬁ’ﬂ€cﬂ}6'€lﬁ‘%ﬂ%§éﬂm% 3-(Brinet XNy ASa 32 ymethyl- 1 ,2,4-0xadiazole-5-
|m|dazo%m13%%£J zol-6-yl)pheny1)-1,2,4-oxadiazol-5- yOmethyDethanamlne N-((3-(H-imidazo[ 1

,2-alpyri ﬁenyHmethyO 2-methoxyacetamide; ethyl _
2-43-(14-imidaotiigragoyetiin-2Ly1)pHevigie ety arrttemotinkgey))- 1,2.4-oxadiazol-5-yhmethanone;

1-((3-(11- 'm|da}zﬁ¥t%@&wﬂquﬂf]gyﬁ@cﬂhﬁﬂyl ﬂ]@i‘i?l}]ﬁ#aﬂé%@m@mﬂnwpﬂ)heny}@&lﬁealea;ﬁﬁlboxam:de

atloast one prathARDUTRAT) SESeALIE S HEVBBAA A PHEREING 10 SR e aatd ool of &
cytokine in a s@ﬁﬁe@tﬂlﬂ@éﬂhﬁéd@d}ﬂﬁéCb@mérwﬁqiwméuw%f“ Férhuralie/RiE-apthoratidast one
pharmaceutically a¢ceniablesalptheraahwhereinifiis, absent RV pyiroMmdmch Misehadend; 4, or 5, or
a heteroaryl se (—e(ggggﬁfégz%l 1,2-blpyridazin-2-yhphenyl)-N-methyl-1,2,4-oxadiazoie-5-carboxamide;
2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylamino)nicotinamide;
(2-(3-(imidazo[1,2-b}pyridazin-2-yl)phenylamino)pyridin-3-yD{pyrrolidin-1-yl)methanone;
N-(2-hydroxyethyh)-2-(3-(imidazo|1,2-b]pyridazin-2-yl)phenylamino)nicotinamide;
ethyl 2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylaminonicotinate; '
N-eyelopropyl-2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylamino)nicotinamide;
(2-(3-(imidazo[1,2-b]pyridazin-2-yl)phenylamino)pyridin-3 —yi)(zno.rplloiino)meihanone;
N-(3-(imidazo[1,2-b]pyridazin-2-y1)-5-(5-(morpholinomethyl)-1,2,4-oxadiazol-3-
yDphenyDmethanesulfonamide;
N-(3-(imidazo{ 1,2-b]pyridazin-2-y}-5-(5-(piperidin-I-yimethyl)-1,2,4-oxadiazol-3-
yhphenymethanesulfonamide;
N-(3-(imidazo[ 1,2-b]pyridazin-2-y1)-5-(5-((2-methoxyethylamino)methyl)-1,2,4-oxadiazol-3-
ylphenylymethanesulfonamide;
N-(3-(5-((2-{dimethylamino)ethylamino)methyi)-1,2,4-oxadiazol-3-y1}-5-(imidazo[ 1,2-b]pyridazin-2-
ylphenylmethanesulfonamide;
N-(3-(imidazo[1,2-b]pyridazin-2-y}-5~(5-(piperazin-1-ylmethyl)-1,2,4-oxadiazol-3-

vlphenylmethanesulfonamide;
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1and cs/ - inwhich each of R'and R", independently, is H or Cmo alkyl, and R™ is H or Cmo alkyl,
in which C1.10 alkyl is optionally substituted by one or more groups chosen from halo, C(0)R',SRbD,
S(0)2Rb, Nad, C(0O)NR'NRd, in which each of Ra and Rb, independently, is H, Clio alkyl, Cmo
haloalkyl, aryl, or heteroaryl, and each of R and Rd, independently, is H, C110 alkyl, C1_10 haloalkyl,
aryl, or heteroaryl, or Rb and Rd together with the N atom to which they are attached form a 4-, 5-, 6-
or 7-membered heterocycloalkyl group; s sly -s- S B is \ N.N N "al;i\Cj, Or {\ Xis absent,
(CRa'Rw)", in vwltgtmdis;ho&e&y@rm,mmaﬁmy@@(iﬁ@@o@@hﬂﬁs?hdmi:zor NR"CONRd', in which
each ofRb’ RC'i an @ i ndently, is H or Clio allcyl; each of R." and R2, independently, is
H,NRdC{OfES y%?ﬁb‘?”ﬁff’é ai K1 (0)0RbI,S(0)2Rbi , Clio alkyl, or CH 0 haloalkyl, in which each of
Ral and RbI, inAdéhtrpaigzirs ylesByand drstatiam) éuﬁ@ﬂmﬁ IRk ER 25D MGG 140 haloalkyl,
aryl, or heteroaryl,(@nd- gaﬁﬁhﬁf Rﬂlﬂﬁﬂ}ﬁ%ﬁmﬂdﬁﬂﬁﬂdﬁﬁl%4&khdﬁﬂol F0ypHathyOdthd-haloadkydearyl, or

heteroaryl, or F%? ?gkd ? ftm%ﬁ Zrou pyn zmaiompli elwnlqrbtbgk/aﬁli oqxg%ﬁm%ghf}qgm?,I\fl[—tigﬁet@il%ane-

7- membered h
1,2-diamine;

2-(3-(5-(morpholinomethyl)-1,2,4-oxadiazol-3-yl)phenyl)imidazo[1,2-b]pyridazine;

2,2, 2-tsifluoro-N-({3-(3-(imidazo] 1 ,2-b]pyridazin-2-yl)pheny)-1,2,4-oxadiazol-5-yl )methyljacetamide;

ethyl 2-((3-(3-(imidazo{ 1,2-b]pyridazin-2- yI) phenyl)-1,2,4-oxadiazol-5-ylymethyl- amino)-2-oxoacetate;

N-((3-(3-(imidazo[1,2-b]pyridazin-2-y1)- phenyl)-1,2,4-oxadiazol-5-yl)methyl)-2-methoxyacetamide;

N-((3-(3-(imidazo] 1,2-blpyridazin-2-y)-phenyl}-1,2,4-oxadiazol-5-ylymethyl Jeyclopentanecarboxamide;

ethyl 3-((3-(3-(imidazo{ 1,2-b]pyridazin-2- yl) phenyl)-1,2,4-oxadiazol-5-ylymethyi- amino)-3-
oxopropanoate;

N-((3-(3-(imidazof 1,2-b]pyridazin-2-yi)-phenyi)-1,2,4-oxadiazol-5-y! ymethyl )cyclopropanecarboxamide;

N-((3-(3-(imidazo[ 1,2-blpyridazin-2-yi)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-yi)benzyl)-4-chiorobenzamide;

N-(3-(imidazo] 1,2-b}pyridazin-2-yl}benzyl)-2-methoxyacetamide;

N-(3-(imidazo[ 1,2-b]pyridazin-2-ylhbenzyl)-3-cyanobenzenesulfonamide;

1-(3-(imidazo{1,2-b}pyridazin-2-y[)benzyl)-3-(thiophen-2-yimethylurea

3-bromo-N-{(3-(2~-methylimidazo[2,1-blthiazoi-6-yhphenyl)methyi)benzamide;

4-chloro-N-((3-(2-methylimidazo[2,1-b]thiazol-6-yl)phenylymethylybenzamide;

N-({3-(2-methylimidazo[2,1-b]thiazol-6-yl)phenyl)methyl)butyramide;
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R.2 is H, halo, OC(0)1r2, C(0)0ORb2, ORb2, SRb2, SO2Rb2, C(0)NRb2Rd2,N1r2Rd2, NR.b2C(0)Ra2,
NI2b2C(0)C(0)01e2, NleS(0)2Rb2, C1.30 alkyl, C1.10 haloalkyl, aryl, haloaryl, cycloallcyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which C1.10 alkyl,
C1. ,0 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by one or more groups chosen from
halo, C1.4 alkyl, C1-4 haloalkyl, aryl, heteroaryl, CN, NO2, ORb2, 20)0Rb2, C(0)NR2Rd2, and

NI2b2Rd2, in which ¢ ; and, Rhy.. ingd R i 1he lkvl G-6. nadoalkyl, aryl,
cycloalkyl, r:gtero@%y(?qr?gt]goﬁég%l?a%] 2}2&%&% I o?%%&%ﬁaﬁlﬁk%ﬁﬁv%ich C%% all?yl,ycfgyhaloalkyl,
TRy

aryl, cycloalkyl}\]ﬁ(éf?é(f%grﬂf”ﬁ‘é féIWﬁhSPWéf Saridirgnlis speREl substituted by one
or more @reupsuthogarhérghm@khn@iie:alkoxyl, CN, NO2, and halo, and each of 12'2 and Rd2,
i”depe”den“y’éﬁd&h%:ﬂs@@llﬁ}’JP%ﬂq?;_nﬁ&%HfY!i@Mfaﬂﬁ@ﬁ%’%nW@[@@t‘%d&%ﬁ@cydoalkyl,
arylalkyl, heteroarylalkyl, cycloalkylallcyl or heterocycloalkylalkyl, in which C1,10 alkyl, CI. ,0 haloallcyl,
aryl, hetehBS EJABENSAE heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkyaliyitisioptiosialbydubstittted eahmehmetergloupscchosén from C1.6 alkoxyl, OH,
amino, C1_4 a MA%LGA. B digl 10220213 08m G Al kynfedsifaRaloalkyl, C1.6 haloalkyl,
aryl, arylalkyl, Egﬁ%g@ﬁjﬁéﬁ%@gﬁ%??&?g%ﬁ a%'gmh "?lro c#oé?lg |, or Rb2 and Rd' together with
the N atom to whIcH thiy ralLa5enal for & -?’é—‘f’ gy "—?%“éﬁ%ﬁgwré ar%’é‘f@%’@ﬁ‘f@ﬁl@ group. 9. The
medicine of clalrB{hivheideiv(the dysokine is! Hkiet oe imtbrinkinhibo- Tk fnedivitey bfislaihigawherein
the interleukin il ld dabk che Phdlnifee®idbylteL B iMadigine.pf claim 10 wherein A is absent, CH2, or
12. The medicine of claim 8, wherein X is absent, (CRa'Rbin, CO, COO,, CON12e, or NReCONRd'.
13. The medicine of claim 12, wherein X is CH2, NH, CO, COO, CONH, or NHCONH. 14. The
medicine of cladm 11, Avimedaime{dsuabedisr(@lieRbyvel0: COONNKE BONIthedrNit R OMNRE 2

15. The mgdicine#Felainn 14, wherein Xis CH2, NH, CO, COO, CONH, or NHCONH. 16. A
medicine for use in treating a disorder mediated by an overproduction of a cytokine, the medicine
comprising a compound of Formula 1: and/or at least one pr@jgﬁcn%utically acceptable salt thereof

N

wherein 3
R A =
/ P

R2
and/or at least one pharmaceutically acceptable salt thereof

wherein

A is absent, (CRR), in whichnis 1, 2, 3, 4, or 3, or a heteroaryl selected from
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Ais absent, (C12:12."), in which nis 1, 2, 3, 4, or 5, or a heteroaryl selected from N-N NNst N-N

NN ,N <Thss, k-ON'Rin | and in which each of R' and R", independently, is H or CHOalkyl, and R-
is H or C1.10 alkyl, in which C1.10 alkyl is optionally substituted by one or more groups chosen from
halo, C(0)12% ORDb,%5Rb, S(O)2Rb O(0)NWNR#; th which each'oRRb and Rb, independently, is
H, C1.10 alkyl, C”;m‘é lkyl, ar¥ oaryléan sty of le & \, igdependently, is H, C1.10
alkyl, C1.10 haloalkyl aryl, or heteroaryl, or R and Rdgogether with the N atom to which they are
attached form a 4-, 5-, 6- or 7-membered heterocycloalkyl group; s s

L\[\N N N / N
R e  a t )

o
R
L%’Ji\){q\; , %{@\e’ %/'\@\; 5 E/Ji/\if,
~ ~ N Ny
zji\w/)\;, L%/U\f ) ‘g/[N/]\; i E/U\fa
3 & AN
\ﬁQ N \f%ﬁ , and \L/> f, ,

in which each of R and R, independently, is H or C;.jpalkyl, and R isHor Cru alkyl, in which Cy.1g
alkyl is optionally substituted by one or more groups chosen from halo, C(O)R”, OR®, SR®, S(0),R", NR°R?,
C(O)NRCNRd, in which each of R* and R®, independently, is H, C,.j4 alkyl, C, .1y haloalkyl, aryl, or heteroaryl,
and each of R° and RY, independently, is H, Cy.10 alky!, Cy.1o haloalkyl, aryl, or 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;

LSNP 5%/5
Bis h;\;\ij tﬁD,or V'L‘;NJ;

X is absent, (CR*R™),, in which mis 1, 2, 3, 4, or 5, SO, SO,, CO, COO, CONR®, NR®, or
NRYCONRY, in which each of R*, R*, R, and RY, independently, is H or C,_jp alkyl;

each of R! and R?, independently, is H, NRC(O)R™, ORY, NRYR™, NR¥C(0)OR", NR¥'S(O),R",
Cy. alkyl, or Cyphaloatkyl, in which each of R* and R™, independently, is H, C;.;4 alkyl optionally
substituted with Cy.¢ alkoxyl, C,_j¢ haloalkyl, aryl, or heteroaryl, and each of R and R¥, independently, is H,
Cy.1p alkyl, Cy.1¢ haloalkyl, aryl, or heteroaryl, or R® and RM 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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Bis\N-teN, or '1'1 Xis absent, (Cle'Rb )", in whichmis 1, 2, 3, 4, or 5, SO, SO2, CO, COO,
CONR™, NR™, or NRb'CONRd', in which each of Rb., Rb, Itc, and Rd', independently, is H or C1.10
alkyl, each of 12' and R2, independently, is H,NWIC(0)Ral, ORbi, NleR6Il,NleC(0)0Rbi,
NRGIS(0)2Rbl, C1.10 alkyl, or Ci_lehaloalkyl, in which each of le and Rbi, independently, is H, C1.10

alkyl optionally s@g@ﬁ%vggzk Gb Ak GRidQpaloglin, apylngrheterpagyt, grdgagk-of Re’ and
Rdi, independentl Cgl 10 haloallcyl, aryI or heteroaryl, or Wl and lel together with the

N atom to Wﬁl&ﬁq aﬁ%{c f‘l%m?amzfgk%l C6“’8F %Mﬁﬁé@&%kcr%&%ﬁﬁIW%?&% and R3
is H, halo, lOE&(0yRds! 1@(omex;i@mwo@mz@ls@mmammm@m@mm@ma@ WiRG ZC(OEL.

ﬁReZC(O)I%QMB@?M%%QM lc%gﬂ%lk@lﬂé?e%&i% Qﬁ%ﬁ?&@%ﬂa@ﬁﬂaﬂlﬂa?&%wwgpakwaﬁbﬁiﬁi%arﬁ I
eterocyco eteroa cyc alkyl or heterocycloa alkyl,
C. mhaloaﬂ< éﬁ? alll%!ryl? ﬂ%bgoaﬂi%’ne é%é%orgl Sarkyl: OsePa aiheferb“aar%?%a’llgcf
cycloalkylélﬂyﬁ%vlhmérbﬁmﬂu&%lﬁﬁz1§Ept@@ﬁ§RsuEQhNﬁad{%yﬁ%§%erndfb“@?@ﬂ%kb?fé%eﬂﬂrom
halo, C1.2ratidudpndhaioalikylcamnkheternanyiicG MyNE2odB 1 Rkd @) ARt G{OMNR, 24262 and
NRURA2, i RIENEATH Al e aaﬁ&R%Zg A!ﬁgﬁ%ﬁ ekl %e@eal%yhegﬂo%b@al@f;qg AV, or

cycloalkyl, heteroa heteroc cloalkyl, ar lalky eteroarylalkyl in which C ha oa kyI
2y, cycloMEY Ry bART B S EISHEY o A Iy gmuﬁéfa%%%m%s%pﬂ&waﬂyc%w&
one or mokelgroupscbREBETRAIONT, @kEpEilled ko Xy K GINIKNOR, amdohikld, sayichetachrplf R@eaaﬂiledZ
independently i difish: 10BN, h%t;laoylaﬁé@aé%ﬂy a}i@ﬁt&ff%é%éy&ﬁmlﬁ@i!ﬂlékl hﬁt@mx@mlﬂﬁyi Ch.

arylalkyl, hete I cy cloa Ik qr heteroc IIc I |n Whl 10 al 10
haloallcyl, QHO??@@%Q{.’W 8“’8]3&1 a} %1& éPSEefl%%aﬂw I % a‘(% eteroan l%%q}‘id jglfélkyl or
heterocycIbﬁﬁ(@ﬂﬁﬂﬂ@ﬁﬂkﬁlébrbﬁwiwsﬁb%hﬁt’éﬂeé)‘?m @frlmtﬁréfwgselhég@ﬂfmﬁ@ﬁﬂ @Hu@ém OH,
amino, Cle4. @Ahw@mmcg&&@wwamm%@»zmm Chdioalioll,CClnebalgali, Glidhaloalkyl, aryl,
arylalkyl, he eroary heter Ik loa and heteroc aal «0F Re2 and Rd2 together with the
N atom tohev |cﬁl¥he§tgroemgtt Qéﬁ %Lmﬁ%ﬁ ?mcy%?%grﬁé}}r[n ered ettoegf&? gll yl%r%%np 175m'lﬂhe
medicine PeldifdEitHeraihthe tﬂ/tﬁ‘k?ﬁ%ef%bﬁ(ﬂdé‘eé?rﬂ%é’r‘l’éﬁlﬂﬁf% The medicine of claim 17,
wherein the interleukinp, IL-2, or IL-6. /02-N 119. The medicine of claim 18, wherein A is absent, C142,
or  20. The rgedicine;felaim.h0 s Wheraingdis, aRsent £ RammGiQ. COO, NR™, CONI2e, or
NRcCONRd'. 21. The medicine of claim 20, wherein X is CH2, NH, CO, COO, CONH, or
NHCONH. 22. The medicine of claim 19, wherein Xis absent, (CleRnm, CO, COO, NR™, CONR",
or NReCONRd'. 10. T8 niFfieimn etidine %o fbtatim 22 nwHeranisdis! 6 102, WH,-€O, COO, CONH, or
NHCONH.

iy

11. The medicine of claim 10, wherein A. is absent, CH,, or
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24. The medicine of claim 16, wherein the disorder is an inflammatory disease, an autoimmune
disease, cancer, diabetes, allergy or atherosclerosis. 25. The medicine of claim 24, wherein the
autoimmune disease is rheumatoid arthritis, inflammatory bowel disease, multiple sclerosis, psoriasis,
or septic shock. 12. TB6 mEhieimetlitime o fbladn 25 avreraiPRIE inflathtato yRSo@eNdisease is
ulcerative gpliig,QrCrohn's disease. ~ 27. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and A compound of Formula I: Rd R2 and/or at least one

pharmaceutically acceptable salt thereof wherein A is absent, (CR'R")" in whichnis |, 2, 3, 4, or 5, ora
heteroary| selecttd Ttemedigipe dfclaim 12, wherein X is CH,, NH, CO, COO, CONH, or NHCONH.

14. The medicine of claim 11, wherein X is absent, (CR*R"),, CO, COO, NR®, CONR®, or
NR®CONRY.

15. The medicine of claim 14, wherein X is CH,, NH, CO, COO, CONH, or NHCONH.

16. A medicine for use in treating a disorder mediated by an overproduction of a cytokine, the

medicine comprising a compound of Formula &
R"f’\ s S
X
RZ
and/or at least one phanmaceutically acceptable salt thereof

wherein

A is absent, (CR’R”)n inwhichnis 1,2, 3,4, or 5, or a heteroaryl selected from
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/ Nss, INcsss N "AV c'ze. 0AN.,S, and, csr in which each of R' and R", independently, is H or

C1_10 alkyl, and R- is H or C140 alkyl, in which C1_10 alkyl is optionally substituted by one or more

groups chosen from halo, C(0)R’, OR", SRb, S(0)2R", NReRd, C(0)NRdbIRd, in which each of Rd and

Rb, independently, is H, Ci_li) alkyl, C1_10 haloalkyl, aryl, or heteroaryl, and each of Rb and Rd,

independently, is H,&\rn() alkyl, Ci.logLa,\I!oalkyl, aryl, ge.heteroaryl, orRg,and Rd together with the N

atom to which th reiattached f ad-, 5- 6- ‘m&mbered rogycloalkyl group; SSSS B isor
qrA(eiatached iy 3. 5 6- - msimbered pereofyloal group

~"/IN-1
R"'

NN N /) N
L, z/@\i z/Q\;: z/@kgg

R™
5\

N~N N7 N
é’&)&; ¥ iN/ $ 2/@\;’ 3&/“/\;\?;

k3 »

= PN Nay Ny,
%)N!\P\& I 2/[N/j\§, g/u;,

YN
ST ¢V
| ‘/\i’ ) | %ﬁ . and I'/\if )

in which each of R and R, independently, is H or Cy_jpalkyl, and R is H or C, 5 alkyl, in which Cy.5
alkyl is optionally substituted by one or more groups chosen from halo, C(O)R’, OR®, SR®, S(O),R®, NRR®,
C(O)NR“NRd, in which each of R* and R®, independently, is H, Cy.;; alkyl, C\.;; haloalkyl, aryl, or heteroaryl,
and each of R® and RS, independently, is H, C;.q alkyl, C,.,¢ haloalkyl, aryl, or 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;

AN Ay, Ay
Bis J\J/T\E) EU or T\/)

X is absent, (CR*R")y, in which m is 1, 2, 3, 4, or 5, 8O, SO,, CO, COO, CONR®, NR?, or
NRCONRY, in which each of R*, R*, R, and RY, independently, is H or Cy.ipalkyl;

each of R' and R?, independently, is H, NR®'C(O)R®, OR®, NR®'RY¥, NR“'C(0)OR"", NR"S(O),R",
Ci.1p atkyl, or Cy_jphaloalkyl, in which each of R and R, independently, is H, Cy.;0 alkyl optionally
substituted with Cy_¢ alkoxyl, Cy.1p haloalkyl, aryl, or heteroaryl, and each of R* and RY, independently, is H,
Cy.y5 alkyl, Ciyp haloalkyl, aryl, or 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; and
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Xis absent, (C.1eRb")," in which inis 1, 2, 3, 4, or 5, SO, SO2, CO, COO, CONR™,NRa’, or NRC
CONRd', in which each of R', Rh, R", and Rd', independently, is H or Ci.10 alkyl; each of Rl and R2,
independently, is 11, NWIC(0)Ral, cam, NReiRdi, NRac(0)oRbi,S(0)2R, C1.10 alkyl, or CIAO
haloalkyl, in which each of Ral and Rbl, independently, is H, C1.10 alkyl optionally substituted with

C1-6 alkoxyl, C1,10Q %gégﬁil’l%!;j?%gz Rg(git&@iqﬁhz,aﬁgzeﬁgz@@f&@ﬂg&ﬁhzi@&eﬂwgﬁnﬂxoﬁah-l, ClL.10

alkyl, C1.10 galoalkel, ry etero‘gré, or [e and Rd' together with the N atom to which they are
attached fOFMYQCBIR NEHEhR erber ek Soyelg g gtoldelonty’ svelpalyd BFFRE - 0Cc(0)Ra2,
C(0)ORb2h@Rb2; GRIZ SRR DR -OLOMMIGR 1o NiiERER oNIe©@)RadkNiat B(B)E0)oelkyL, C:.

Nr2S(0)21(H2, 1 g&@(&gg%g&@!g)@l}%rﬁyﬂ; haaleanibavalaaltly Netereatribetaraselioatiyl,
arylalkyl, heteroarylal (é%/)ld cycloalk

lalkyl or heterocycloalkylalkyl, in which.C1.1 yl,.Ci. Jo haloallcyl,
vl o TR Bl T T oAb IR MRS SO ORIy or
heterocycloatkijtdl kytlidontionaBNsUBstRREA ) BRE . G PIDRS B o Rt R oS eritfroritrary, o8 zeadky |,
C1.4 halogikylaphdagigrearyt;, G NO2, AR R, £(0)9RRLE Q)MNReARI @ndoiRa ARGk inswhich
each of Ra2 and Rh2, .ind ently, | 6 alkyl, CL.6haloall iyl & ryl.,
meterocy LT Sl o Rt RSt ST A I NaR o, A
heteroary/hHgrsFye id%ﬂ??ﬁ“&??lé?kﬂ?ﬁ?%té%&?%%ﬁﬁ%%ﬁ'ﬁ‘b“ﬁ’éﬁ?@%tﬁméﬁwloﬂé’3{9%6?6 groups
chosen framdQOind €adn6 KXy RENhdRSReahdihEl 6 antkgach, pldpaind, Rd2hirdepéndenthylis H, Cmo
alkyl, C1. o, B L hgiengeycinalk. andatunstereanylalik, .
cycIoaIkylg%é%?%k%#gg)%%%ﬁ%%%%%ﬁ¥%aﬁ% %h? é& alkyl Cl }6 ha%ag%l, ar}/l,dg tl?%ap}/ll,
Cycloalkyl WA R e KIS, RS O Tr IR
optionally kebstituletkidylons optivrett grotipsedhosendromeGloaraikosgi fTORC amikyC2H aligtamino,
C2.8 dialkylanine.=40)2R k2SRl G6 balealkyl, C1.6 haloalkyl, aryl, arylalkyl, heteroaryl,

heteroarylalkyl, .cycloalkyl and heterocyclqalkyl, or R nd Rd2 toget e[kvsfithdtﬁqN ato 1;(olwhich
they are aﬁéié%aé(gl%?’;é%f J}f%é]ky gangﬁﬁg(% bxee;tgr&ah@é%&/c 0%1 3?1% rcc[)}ff'p.yoiﬂZ1 N igr.glgﬁg%hgr’rﬁ%ceutical

compositidh GRERItPEhHiskdia Mo R agaached iy arhe phashiaeetteaf composition of
claim 27, whekiri¥igkahsept, (CleRb’),", CO, COO, NRc, CONRe', or NR"CONRd'. 30. The
pharmaceutical composition of claim 29, wherein X is CH2, NH, CO, COO, CONE, or NHCONH.

31. The pharmaceut cal co position of claim 28, wherein X is absent, (CleRv)"™ CO, COO, NiItc,
CONRGc, or NR'¢ONRgedicines chyp1§uherein figuak s s IOdifiSh BFERAIR-31, wherein X is CH2, NH,
CO, COO, CONH, or NHCONH. 33. A process for the preparation of a compound of Formula | as

defined in claim }ofiissa-Q solyate: therracessaampising:.- (@) goypling.@ compound of the
following formula: ->R1

O~nN

o |

19. The medicine of claim 18, wherein A is absent, CH;, or
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N R2 wherein B is a 5-6 membered heteroaryl, and each of Rl and R2, independently, H, halo,
NRc1C(0O)Ral, ORDbI, NReiRdi, NR6C(0)ORm, NR6S(0)2Rm, C1.10 alkyl, or C1_10haloalkyl, in which
each of Ral and lel, independently, is 1-1, C1.10 alkyl, C1,10 haloalkyl, aryl, or heteroaryl, and each of
WI and Rd', independenticisedf alml O akhe & X 1halaatksd Rilny) dueteconyk ocBNRANG Rd' together
with the N.gtopmy exwhich they are attached fonn a 4-, 5-, 6- or 7-membered heterocycloalkyl group;
with a compoun of the following formula: wherein L is a leaving group, Xl is deleted or (CRaRy),,,, in
whichmis 1, 2, 3, 4, or 5, and each of Ra. and Rh’, independently, is H or C1_10 alkyl, and R3a is H,
halo, OC(0)12.a2} A{e)Rb2y @) NR and2cCh X6 Gy N Ti CBORaIoaliyNAwt Nigleaikjl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, hetcroarylalkyl cycloalkylalkyl or heterocycloalkylalkyl, in which
C1_10 alkyl, C1.10 haloalkyl loaryl, cy oallc tero L te LY, (5 I#; kyl
heteroarylalkyl, c%?cl“c??l g%élfé Beélfkylaﬁ( %}%ol{r} ﬂycgut)&s ??J % 0: ©1-4 alkyl, C14
haloalkyl, AR/CReRToaryl, CN NO2, ORb2 C(0)0R"2, C(O)NR 82Rd2, or NRcZRdZ in which each of
12.2 and Rb2, mdependently, is H, C14 alkyl, C1_6 haloalkyl, aryl, cycloalkyl heteroaryl
heterocycloalkyl r\flﬁ‘ I .or hete oar alkyl in whi (}E;E 1 E@ﬂ cycloalkyl,
hetcroaryl, hetero?:yc ﬁyf aryf[ é/i ﬁ%erucl)\gry y|%?§%§§2¢13§y“§3 tltuted %%{H C, _ 6 alkoxyl,
CN, NO2, or halo, and each of Rc2 and Rd2, independently, is H, C1_10 alkyl, C1_10 haloalkyl aryl,

heteroaryl, cycIoa&kyhd}ﬁéafmﬁy@ﬂeaikylﬁaiyiaﬁymhei@rmriylaikyﬂaayﬁmﬁ}kymkylamrautoimmune

heterocyclgalkylalkyl. inwhich §1..10- alkyl, GerodO haloalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally

substituted by C14 alkoxyl, OH, amino, C, alkylamino, C2-8 dialkylamino, S(0)2R"2, C14 alkyl, C1..6
haloalkyl, C1_6 HalGakmpkdaniyt istatkit, heteriody kutetenoss yilatksd iopeioziioyd @ﬂﬁéﬁeﬁfd&?}m@myl, or
Ra and Rdg{eggthar withithe:heatampiowdich thay afgiattached form a 4-, 5-, 6- or 7-membered
heterocycloalkyl group; or (b) coupling a compound of the following formula: R1 H2N,AN R2 wherein A

is deleted, (CRR"),, inwhichnis 1, 2, 3, 4, or 5, and each of R and R", independently, is H or C1_10
alkyl, B, RI, and K2 Hreretefinsd i averhpinh DessonneroPenel fmsving Ry el apsohn’s ™

disease.

27, A pharmaceutical composition comprising a pharmaceutically acceptable carrier and A

compound of Formula I:
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wherein L is a leaving group, X2 is deleted, SO, SO2, or CO, and R3" is NR'2Rd2, C1_10 alkyl, Ct-is
haloalkyl, awl, haloaryl, cycloalkyl, heteroaryl, heterocycloallcyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, in which CIAO alkyl, C1_10 haloalkyl, aryl, haloaryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylallcyl is

optionally substituted by halo, C1-4 alkyl, C14 haloalkyl, aryl, heteroagyl, CN, NO2, 01212, C(0)0R."2,
C(0)NRand2, or NRd2Rd2, in which Rd2 and Rd2 are d'efinﬁdﬁg%; or (c) coupling a compound of

the following formula: N - L | /---" R2 whereigsL is/aA eaving gkoup;-4’is a heteroaryl selected from the
group consisting of p---N/S--N N\--N 4N ce'-\Z\K 3----, |/\/S N-\W\--3\, LIs,1 11
R2
L
and/or at least one pharmaceutically acceptable salt thereof

wherein

A is absent, (CRR), in whichn is 1, 2, 3, 4, or 5, or a heteroaryl selected from
O~pN S~N

N~N N~N
2/<\Nﬂ\5 | E/QN)\;: 2’45\f ﬂ\; | 2’405\ ;

Rm

A~ N N N
%’@\;, zfQ\;, z/@\;, a/@\;’
bl
Ny
: = = N\
S UV S VRS SURN S

i LYY,

E)

RN PN N Ny,
SOV O WV S VN bW
,Rm

AN
T
> oo l\f’

in which each of R and R, independently, is H or C,.;¢alkyl, and R isHor Cpyo alkyl, in which Cy .0
alkyl is optionally substituted by one or more groups chosen from halo, C{O)R?, OR®, SR®, $(O),R®, NR°RY,
C(O)NR°NRY, in which each of R* and R®, independently, is H, C,_;; alkyl, Cy.;o haloalkyl, aryl, or heteroaryl,
and each of R® and R°, independently, is H, C.jp alkyl, C.;o haloalkyl, aryl, or 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;

A B

Bis
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ess\Thss 1\r", and in which each of R' and R", independently, is H or Chia alkyl, and R.- is H or C1-10
alkyl, in which C110 alkyl is optionally substituted by halo, C(0)Rd, OR", SR", S(0)2R", Nad,
C(O)NRNRJd, in which each of Ra and Rh, independently, is H, C1-10 alkyl, C140 haloalkyl, aryl, or
hetcroaryl, and each of Rd and Rd, independently, is H, C1-10 78 alkyl, C140 haloalkyl, aryl,

o oA poeher e Mefop o PRI QY A AGE e & o
7-membered heterocyclo néd as above; with a compound of the

I and R2'are
following fdﬁufé)WR%WWﬁeﬁaé#h%%e K C?C’(@)ﬁ%z ipgpRpeatiind Fow SROZERIR02R22, NRO2c(o)Ra2,
NRc2C(0)C(0)0Rad, MRc28 (¥) 2RE2nEGitll ¢ AKyR TIO R harSa Ik Ry INREGaNZIR By SRANKG 1R,

hcteroarytchetgropycloallevh aAnaliuds detgsoandalikvizey claglicylalicyk of, beteracydaalkylalkyl, in
which C Liu alkykl9 C1 10 halﬂ?ll‘(yl ar1 |, haloaryl cycloa}llkyl etero?r%ﬂ pg?ero%gcloalkyl %ry]alkyl

heteroaryl SRS Biky itk Br FretdrRRlatb AR GRS TS BBy Uttt P TR E YA ky,
C1-4 halo&lkylalarIChetslodkyt, N oNGEO@RL2 Fé(@mi@ga@@mmm@mm tooy IR MY 262, in which
Ra2, Re2, andhKRdr-areidsfinedraboyssered habd2HB851LR) £B)p:Q4C), optionally founing a

pharmaceuticallyaccgntable,spll ¢ solyigoTdRe camRRyiRe of Ftnula hqhigigtkacoyr=,
NREC(O)C(OYOR®, NRPS(0),R®, Cy.igalkyl, C;.19 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarvlalkyl, cycloalkylalky!l or heterocyeloalkylalkyl, in which Cpalleyl, €.
1o haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl
or heterocycloalkylalkyl is optionally substituted by one or more groups chosen from halo, C, alkyl, C,4
haloalkyl, aryl, heteroaryl, CN, NO,, OR™, C{OYOR™, C(O)NR“R®, and NR“R®, in which each of R and
R™ independently, is H, C, alkyl, C,4 haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarvialkyl in which C; ¢ alkyl, C, haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyi, or
heteroarylalkyl is optionally substituted by one or more groups chosen from OH, C, alkoxyl, CN, NO,, and
halo, and each of R* and R®, independently, is H, Cy.ig alkyl, Cy.1o haloatkyl, aryl, heteroaryl, cycioatkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Cy.;p alkyl, Cy.
10 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arvlalkyl, heteroarylalkyl, cycloalkylalkyi or
heterocycloalkylalkyl is optionally substituted by one or more groups chosen from
C,. alkoxyl, OH, amino, Cy.; alkylamino, C, 5 dialkylamino, S(OLR™, C, alkyl,
C;.ghaloalkyl, C|haloalkyl, aryl, arvlalkyl, heteroaryl, heteroarylalkyl, cycloalkyl and heterocyeloalkyl, or
R and R¥ together with the N atom to which they are attached form a 4-, 3-, 6- or 7-membered
heterocycloalkyl group.

O~N

=

28. The pharmaceutical composition of claim 27, wherein A is absent, CH,, or
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29, The pharmaceutical composition of ciaim 27, wherein X is absent, (CR""Rh’)m, CO, C0Q,
NR®, CONR®, or NR"CONR".

30. The pharmaceutical composition of claim 29, wherein X is CH,, NH, CO, COQ, CONH, or
NHCONH.

31. The pharmaceutical composition of claim 28, wherein X is absent, (CR"R™),, CO, COO,
NR®, CONR®, or NRCONR?"

32. The pharmaceutical composition of claim 31, wherein X is CH,, NH, CO, COO, CONH, or
NHCONH.

33. A process for the preparation of a compound of Formula I as defined in claim 1 or its salt
or solvate, the process comprising:

(a) coupling a compound of the following formula:

R1
NH, N== B
! N
HO“N/ z\ 2y
//
R2

wherein B is a 5-6 membered heteroaryl, and each of R’ and R?, independently, is H, halo,
NRIC(O)R®, OR®, NR¥RY, NR¥C(OYOR™, NR®S(O),R"", C,.59 alkyl, or

Cy.1p haloalkyl, in which each of R and R, independently, is H, C,.;o alkyt, Cy.j0 haloalkyl, aryl,
or heteroaryl, and each of R® and R", independently, is H, Cy.io alkyl, C,.;¢ 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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with a Cbmpound of the following formula:
R*X'-C(O)-L,

wherein L is a leaving group, X’ is deleted or (CR*R” )y, in which m is 1, 2, 3, 4,
ot 3, and cach of R* and Rb', imdependently, is H or C, jpalkyl, and R*is H, halo,
OC(O)R™, C(OYORY, C(OINRZRY, Cy.1 alkyl, Cy.50 haloalkyl, aryl, haloaryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalky!, in which Ci.io alkyl, Ci.10 haloalkyl, aryl,
haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted by haio, C;4
alkyl, C1.4 haloalkyl, aryl, heteroaryl, CN, NO,, OR™, C(O)ORY, C(O)NRRY,
or NRR%, in which each of R* and R, independently, is H, Ci.¢ alkyl, Ci1
haloalkyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, or
heteroarylalkyl in which Cig alkyl, Cis haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, or heteroarylalkyl is optionally substituted by OH, C;.
¢ alkoxyl, CN, NO,, ot halo, and each of R® and R%, independently, is H, Ci.10
atkyl, Cy.10 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, in which Cy.yp alkyl, C;.
10 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylaikyl is optionally substituted
by Ci alkoxyl, OH, amino, C, .4 alkylamino, C; 5 dialkylamino, S(O)R™, C1.6
atkyl, C;.¢ 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
!
HQN‘A\Q)\"N
/ ~

RZ
wherein A is deleted, (CR'R)), in whichnis 1,2, 3, 4, or 5, and cach of R and R',
independently, is H or Cp.jpalkyl, B, R', and R” arc 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* is NRRY, C1.10
alkyl, C.1 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heteroéycloaikylalkyi, in which Cy.10
alkyt, Cy.10 haloalkyl, aryl, haloaryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by halo, Cy.4 alkyl, Ci1.4 haloalkyl, aryl, heteroaryl, CN, NO, OR™,
C(O)OR, C(OINRZRY, or NR“R™, in which R and R* are defined above; or

(¢) coupling a compound of the following formula:

R1
N=\ B

LA = <N
»

RZ

»

wherein L is a leaving group, A’ is a heteroaryl selected from the group consisting of

8
AN

O~N S~ N~N
e L

» *

Rlll

;\ixN 7 N J N 7 N
A, a’{@\{ E/Q\;’ z{xfs

R|"
A

3’@\;, NN, NN %1/;,

2 2 Na Ny
%j£;l\§, %;Ew;lx , Q/EN;Lﬁ , ?lizg\fs
é ¢ o
\EC‘)% N \[is%\ N ,and \[rj\/>\ N )

in which each of R and R, independently, is H or Cy.1palkyl, and R”is Hor Crio

alkyl, in which Cy.1g alkyl is optionally substituted by halo, C(O)R®, OR®, SR?,

S(O)R®, NR°RE, C(O)NRNRY, in which each of R* and R®, independently, is H, C1.10

alkyl,

C1.16 haloalkyl, aryl, or heteroaryl, and each of R® and R®, independently, is H, Cyio
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alleyl, Cy.1 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 heterocycioalkyl group, B, R', and
R? are defined as above;
with a compound of the following formula:
HR™,

wherein R* is OC(O)R™, OR™, SR™, SO,R™:, NRZRY, NR¥C(O)RY,
NRC(0)C(O)OR™, NRZS(0),R™, Cy.10 alkyl, Cy.1¢ haloalkyl, aryl, haloaryl,
cycloalkyl, heteroaryl, heterocycloaikyl, arylalkyl, heteroarylaikyl, cycloalkylaikyl or
heterocycloalkylalkyl, in which Cy.10 atkyl, Cy.0 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(OYORY, C(OINRZRE, or NR“R?, in which R, RY,
R, and R™ are defined above;

and after (a), (b}, or (c), optionally forming a pharmaceutically acceptable salt

or solvate of the compound of Formula I obtained.
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