-WD 2008/ 030584PCT/ US2007/ 019588 MODULATORS OF | NTERLEU1CI N- 1
RECEPTOR- ASSOCI ATED KI NASE CROSS- REFERENCE fool] This application

cl ai s priawdoys/dzoss. S. Application No. 60/842,801, filmer/0¢007/019588
Sept enber 7, 2006. TECHNI CAL FI ELD OF THE | NVENTI ON [002] The
present invention is directed to conmpounds whi ch nodul ate
interleukin-1 (1L-1) receptor-associ ated kinase (I RAK) and are useful
in the prevention or treatnent of inflanmmatory, cell proliferative
and i nmune-rel ated and condi tions ‘and di seases. The invention is also
directed t VP bATORS OF INUBREEUKIDNG RESHBPTOR4SEQEJ A TEINKANASE
and the use of these conpounds and conpositions in the prevention or
treatnent of conditions or diseases nedi ated by | RAK. BACKGROUND OF
THE | NVENTION 10031 The recrui EROSE-REFERENGE cells to sites of
injury i [ rHaTL

sol ubl e l%@l at %’r%%%%@@% ﬁ%g?gﬁyﬁéyﬁapﬁﬁeﬁa?&{%mbg{sﬁ%gy roﬁgggfln

t hese piSeplembes?, 29861icularly 1L-1 and TNF. Both cytokines are
derived from nononucl ear cells and macrophages, along with other cel
types. Physiologically, the oroduce man of the sanme proinflamuatory
responses, including fevea R IR VEMHON zati on and

activati [6¥2)° Thgglréé@i}'&r R llse&ifecleﬁqggwﬁﬁﬁrds WE%bMatgfntcﬂeukm 1 (IL-1)

cycl ooxygenase | poxygenase enzynes, |1 nNncrease i n adhesi on
ol ecul @ecepiprassocisted kipase (HRA K handrarpusefil|in theprevanfin anigeataenhiof]

killer GehliSma@Rd coif @bl R nlimBlupd4ahicaRn@botditisifs afY BRKisBESTh her
actions i nclude "a contribution to the tissue degeneration observed in

chronic m‘rwrlammlwyre@tﬁddp phymeceudial rogpositions sompristnedhesecprpppagsiand

prol i f ergd b Qs thedd BethpAhde bind BIhRARIMAS & the prevedti@YortAMEndkk 5Ocd¥ARIbNs or
inplicated in the process of bone resorption and adi pose tissue

regul at |dﬁ?“qﬁﬁé'at?%@é@%§tokl nes play key roles in a |large nunber of
pat hol ogi cal conditions, including rheumatoid arthritis, inflanmtory

bowel disease, multiple sclerosisi diﬁgﬁéeg; ggeﬁiéé, cancer, sepsis,
etc. [4] The inportance GRO been
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FACP, it TR arLaE: PIRGE Hith ST FHLIPFE P PL B Sty Bt R o the |
desi gnatsefihe @soiMIDBMatoBe espensgs, indiéindfever slakp andlanoBixdd, nﬁhdrmnonwﬁﬁ
274: 1940? vation of polymorphonuclear leukocytes, induction of cyclooxygenase and lipoxygenase

enzymes, increase in adhesion molecule expression, activation of B-cells, T-cells and natural
killer cells, and stimulation of production of other cytokines. Other actions include a
contribution to the tissue degeneration observed in chronic inflammatory conditions, such as
stimulation of fibroblast proliferation, induction of collagenase, etc. They have also been
implicaled in the process of bone resorption and adipose tissue regulation. Thus, these
cytokines play key roles in a large number of pathological conditions, including theumatoid
arthritis, inflammatory bowel disease, multiple sclerosis, diabetes, obesity, cancer, sepsis, etc.
{004} The importance of IL-1 in inflammation has been demonstrated by the ability of the
highly specific IL-1 receptor antagonist protein (IL-1Ra or IRAP) to relieve inflammatory
conditions. See, e.g., Dinarello, Cytokine Growth Factor Rev., 1997, 8: 253-265.

[005]) IL-1 treatment of cells induces the formation of a complex consisting of the two IL-1
receptor chains, [L-1R1 and IL-1RAcP, and the resulting heterodimer recruits an adaptor
molecule designated as MyD88. See, e.g., Wesche et al., J. Biol. Chem., 1999, 274: 19403~
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of inflammatory, cell proliferative and immune-related conditions and diseases associated
with IRAK-mediated signal transduction, such as rheumatoid arthritis, inﬂammatery bowel
disease, muitiple sclerosis, diabetes, obesity, allergic disease, psoriasis, asthma, graft

rejection, cancer, and sepsis.

SUMMARY OF THE INVENTION

[008f The present invention provides compounds of Formula (I):




R2 is H an optionally substituted aliphatic, an optionally
substituted cycloaliphatic, an optionally substituted
het erocycl Qg .Gméésg’ an optionally substituted aryl
optionally substituted heteroaryl; Each of a, a',

i ndependently N or Each of R3, R5, and R6 |s I ndependent |y H,
an optionally substituted aliphatic, an optionally substituted

al koxy, acyl, halo, hydroxy, am no, nitro, cyano, guanadi no, am di no,
carboxy, sulfo, nercapto, sulfanyl, sulfinyl, sulfonyl, sulfonam de,
am do, swhiphsinttReutivallg acdepiablersah theeestbanoyl , cycl oal i phati c,

cycl oal het er ogycl oal.{ phati c, heterocycl oal kyl oxy, aryl,

ar al kyl W@ SnE 1% %@“ﬂ%{lgroaryl . het eroaral kyl ,yhetgroargl oXy, or
he'z e ; oar olylk FR4s b optionslly subsOeuted-alipAitic, an Gbﬂ)na]lysubsﬁtdteﬁ @ychatlighaticOan
-S(0 a ne, - --0:-.-CORx. Y.
o1 hae erERHH wbﬁ'tt?ﬁ%ﬁf%oﬁﬁis%lm%ﬁg}c’sﬂaB’EFJ?*P PSR dnber HopBgny
2, or 3substitste@hetdroanyl; 2; and p is I, 2, 3, or 4; provided that when’
Rl is an unsypstituted.al kyl .and J. i,s,-0 )

Substi tut ed dF; bHabh BidtE syl bupst an PGS shiiRfe PGl AiBhack, an

unsubst idptibedlyhsabsitord heterob§d0dlighatis anepaotediyi sn’mitmtpd Kyl or ahlppitonally
substituted heteroaryl;
Each of a, 2%, b, and ¢ is independently N or C(R%);
Each of R?, R®, and R® is independently H, an optionally substituted aliphatic, an

0%(:1‘?@52007/019588

optionally substituted alkoxy, acyl, halo, hydroxy, amino, nitro, cyano, guanadino, amidino,
carboxy, sulfo, mercapto, sulfanyl, sulfinyl, sulfonyl, sulfonamide, amido, sulfamide, urea,
thiourea, carbamoyl, cycloaliphatic, cycloalkyloxy, heterocycloaliphatic,
heterocycloalkyloxy, aryl, aralkyl, aryloxy, aroyl, heteroaryl, heteroaralkyl, heteroaryloxy, or
heteroaroyl;

R*isH;

K is -O-, -8(0)i-, -N(R*)-, -C(0)-, or -CR™R)-;

J is a bond, -O-, -8(0);-, -N(R*)-, alkylene, -C(O)-, -C(0)-0O-, -CO-NR*",
~(CHa)p-N(R)-, or -N(R*)-C(0)-;

Each of R* and RY is independently H or an optionally substituted aliphatic;

nis0,1,2,or3;

iis0, 1,0r2; and

pisl,2,3,or4;
provided that when R! is an unsubstituted alkyl and ! is -O-, then R?is H, an optionally
substituted aliphatic, an optionally substituted aryl, or an unsubstituted heteroaryl.
[010] In some embodiments, K is -N(RX)-.
[011] In some embodiments, RX is H.
[012] In some further embodiments, R' is an optionally substituted aliphatic, an optionally
substituted cycloaliphatic, an optionally substituted bicycloaliphatic, or an optionally
substituted heterocycloaliphatic. When R is an optionally substituted aliphatic or optionally
substituted cycloaliphatic, each of the substituents on R' independently can be halo, amino,
sulfanyl, mercapto, oxo, hydroxyl, or alkoxy.
{013} In some other embodiments, R' is an optionally substituted aryl or an optionally

substituted heteroaryl. When R' is an optionally substituted aryl or an optionally substituted
4 p y ry
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[0111 In sone enbodinents, Rx is H 10121 In sone further
enbodi ments, Rl is an optionally substituted aliphatic, an optionally

substi t ut eﬁoc,;y@/(g@ggx phatic, an optionally substituted pcrs2007/019588
bi cycl oal i phatic, or an optlonally substituted heterocycl oaliphatic.
When RI is an optionally substituted aliphatic or optionally
substituted cycloaliphatic, each of the substituents on R

| ndependent |y can be halo, am no, sulfanyl, nercapto, oxo, hydroxyl,
or alkoxy. 10131 |n some oth

SUbot | ¢ Reisgoagyly st A SEHTOITAY 03 R ISR SE LRGP BRI | s
an opti Ghekdpto Sﬂatb%m lﬂy@ﬁb aftit), halbalkox Y By droRl biyalkaxyst | | t ut ed VO
z00al Ca05EaRo ol ecae, Neterontul, Sach ph LU FARS] et
cyano, rUﬁt:bﬁ’alleﬂ&hﬂé&Wth Hayd) lh@ley)ky, aBiing lak@xy, an[nﬂd,éhlkd)d?, aitdlkyl. sone
AR NG MENGH IR ST BT e D
ami do, aléARy-C(@)-, atk)-O-, LOIGIN(RT)s,0(EBHAFNGRIT Tpnt-&N(RY)C{OR. bond,
b N e Soap el P B B Tk o X L1611 S0 ot her

enbodi Mepot’y, 14 sosie oftrer efnbddithehts, b bond bean zﬂhjfleﬂh (eentaf,1 td 4icarban bond).
enbodlﬁéh¥& qesgge%@ﬁémnbmhagné, gteﬂg_atons). [0181 I n sone ot her

[019] In some embodiments, R? is H, an optionally substituted alkyl, an optionally

substituted cycloalkyl, an optionally substituted heterocycloalkyl, an optionally substituted

(cycloalkyl)alkyl, or an optionally substituted (heterocycloalkyl)alkyl.

[020} In some embodiments, R*-J- is H, an optionally substituted alkyl, an optionally

substituted cycloalkyl, an optionally substituted heterocycloalkyl, an optionally substituted

(cycloalkyl)alkyl, or an optionally substituted (heterocycloalkyl)alkyl.

[021} In some other embodimenits, R2J-isH, hydroxymethyl, 4-(2-(pyridin-4-

yl)ethyl)piperazin-1-yl)-methyl), carbethoxy, morpholinomethyl, cyclopentylamido,

isopentylamido, piperidinylmethyl, or pyrolidinecarbonyl.

[022] In further embodiments, R® is an optionaily substituted aryl or an optionally

substituted heteroaryl. When R? is an optionally substituted aryl (e.g., phenyl) or an

optionally substituted heteroaryl (e.g., pyridinyl), each of the substituents on R’

independently can be halo, amino, sulfanyl, mercapto, sulfamido, haloalkyl, cyano, nitro,

haioalkoxy, hydroxyt, or alkoxy.

(023] In some embodiments, R? is (4-methoxy)pyridin-3-yl, 3-methoxymethylphenyl, 2-

methoxyphenyl, 2-trifluromethoxyphenyl, or 3-aminophenyl,

[024] In some other embodiments, R® is H or halo (e.g., bromo).

[025] Insome embodiments, n is Q.

[026] In other embodiments, nis 1.

[027] In some embodiments, each of a, a', b, and ¢ is independently C(R3).

[028] ' In some embodiments, R? is H.

[029} In some embodiments, only one of a, a', b, and ¢ is N.

[030} In some embodiments, two and only two of a, a’, b, and ¢ are N.



10191 In sone enbodinents, R2 is H an optionally substituted al kyl,
an optionally substituted cycloal kyl, an optionally substituted

het er ocycl Q& J6¥do3089 optionally subst it ut ed (cycl oal kyl pEttsypher/098588N
optionally substituted (heterocycl oal kyl)al kyl. 10201 In sone

enbodi ments, R2-J- is H, an optionally substituted al kyl, an
optionally substituted cycl oal kyl, an optionally substituted

het erocycl oal kyl, an optionally substituted (cycloalkyl)alkyl, or an
optionally substi t ut ed (heterocyclpalkyl?alkyl & I n some_ot her
enbodi melBd] IRzome figharembgdimsiss Retsrafycloalipiatic gpfiornslly substituted with

yGet hyl ) pidpst r%a?r hdH,Y 4 - ttb(ﬁi’? 6% behidiany su@ﬁ%ﬂcﬂﬁ@tmhyl each of a,
cycl opent’yl a I sopen 0, piperidinylnmethyl, or

pyrol i di mebambewndepepmgfl%:f@ﬁtwéﬁ embodi ments, R5 is an optional |y
substit u ggll a{rnﬂ)mgrerrﬁ:'adf?ﬁgntsoﬁ‘% -IOH23 H&fﬁ* ﬁ%h% tl@r?ﬁtll?(rsﬁl?srﬁ‘ftlted NheBcfRde | S

an optionally substituted ary pg or an optionally
subst i tﬁ@éﬁ'ﬁéﬂé?’@&ﬁ*?ﬂﬂ“&“tj’ogﬂb?ﬁo |aﬁ9<FhFd t‘é'!ich of the substituents on

R5 inde p@ﬁﬂfv‘ Mol Y e 2hbRBINGHOR ! fi’sm. %oaﬁﬂﬁﬁt@%hom{@r sﬁﬁaﬂ&@ted SHhtBER9; 1 is

hal oal k no, n|tro ha oal koxy r ox or al kox [ 2 In
sonme em);&j ? -C%N(g I 4Rm§tq§>§g%1b3ﬁ,u¥§j|tw§ép§yqnyl or pyridy Yeacho z! a’, band

3- nethoxygag&*kﬂﬂﬁn t3{%ndgﬁ§boxyphenyl 2- trlfluronethoxyphenyl or
3- antnophegé sonme qt her enbodlnents RS is or

(e.g., )In SPG‘EEPP‘HOH"%‘ES‘I% Reiygtiontionpldy syfsiituied heterpsyq AP o et
enbomln%H§N an mOéQ&ikh&mnaone enbodi nent s, each of a, a', b, and
cis |nd ent . 10281 I n sonme enbo . 10291 .
In sone bdt“n";éﬂ'tes"q"@ﬂi"s‘/‘méfné1 3§ anyalipgatic ‘P}’t“’&g‘t&y ?!‘bﬁté“’?qd ":[‘6'3’0%1’?’?%’; éo'#é‘s
embodi nent &Y istiver B416, «a6h ¥f 4,0, K)fand ¢ igindefend@itig CH:ANE oNs 0.
[036] In some embodiments, K is -NH-; R' is an alkyl (e.g., of 1 to 4 carbon atoms) or
cyclohexyl, and is optionally substituted with hydroxy; J is a bond or -CHz-; R? is an alkyl,
cycloalkyl, or heterocycloalkyl; R’ is heteroaryl or amino phenyl; and n is 0.
[037] Examples of the compounds of Formula (1) include
(2-(5-(3-aminophenyl)-1H-indazol-3-ylamino)-1-cyclohexyl- 1H-benzddjimidazol-6-
ylY)methanol;
(1-cyclohexyl-2-(5-(3-(methoxymethyl)phenyl)-1 H- mdazol-3-ylammo)-l H-
benzofdlimidazol-5-yl)methanol;
4-(2-(5-(4-methoxypyridin-3-yl)-1H-indazol-S-ylamino)—5-((4_-(2-(pyridin-4-
yDethyl)piperazin-1-yl)methyl)- 1H-benzdd]imidazol-1-yl)cyclohexanol;
ethyl 1-((2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-1-(4-
hydroxycyclohexyl)-1H-benzdd]imidazol-5-yl)methyl)piperidine-4-carboxyiate;
(2-(5-(4-methoxypyridin-3-yl)-1 H-indazol-3-ylamino)-1-phenyl-1 H-benzdd]imidazol-
5-yDmethanoi;
N-(1-cyclohexyl-5-(mor~holinomethyl)-1H-benzddlimidazol-2-yl)-5-(4-
methoxypyridin-3-yl)-1H-indazol-3-amine;
2-(5-(2-methox yphenyl)-1H-indazol-3-ylamino)-N-cyclopentyl-1-(4-
hydroxycyclohexyl)-t H-benzdd]imidazole-5-carboxamide;
1-(4-hydroxycyclohexyl)-N-isopentyl-2-(5-(2-methoxyphenyl)-1 H-indazol-3-
ylamino)- 1 H-benzddimidazole-5-carboxamide;
(1-(4-hydroxycyclohexyl)-2-(5-(2-methoxyphenyl)- 1 H-indazol-3-ylamino)-1H-
benzddjimidazol-5-y)(pyrrolidin-1-yl)methanone; |
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W0D.2008/ 030584PCT/ US2007/ 019588 [ 0311 I n sone further enbodi nents, R
I's a cycloaliphatic optionally substituted with hydroxy; J is -CH2-

or -CH2- N(ﬁuzhmlogﬁﬁ4| s optionally substituted phenyl orpchyiishebyloiosgach
of a, a', b and c is independently Cu; and ri is O 10321 In somne

enbodi ments, J is -CH2- and R2 is an optlonally substituted
het erocycl e containing at | east one N (nitrogen aton) attached to J.
[0331 In sone enbodi nents, RI Is a cycloali phat i c opt lonally

substituted with hydroxy; is or -CH2-N(Rx.)- i's optlonall}{I
substituted phm}crpemyl-@wrwroxy@etéqheaﬂ)a (532-(tr51t@rfan%5hw§0phenyl) 1

| ndependantLvs Gt @Bt b Rliml A3 sl xATRiREDOdI ment's, R2 i's an

optionall'y subStituted heterocycle containing at |east

(ni trogen at 3rip-@t(trifhiesemethoxy)pleg 3! H-indazohs3 - amisas- r‘rt(ﬁthg’gmﬁycﬁc?hﬁhyn'
al i phat 'Nlnsgf?édtﬁﬂﬁ][ Bynzwﬁﬁda&&ggdca%gxlgmmédr oXY; R2 J- is H Rs is Hor

hal 0; eac and c is |ndegpndentl n

In sone enboGllwbht(%-hYKoﬁgcxcwxyl) RIS Wo&wypdlp-é 3@) lHdpéasfol(-% ngmm(]))-

carbon 3iRpE): @{mﬁmlgbf@é},ﬂ%y@@ is optionally subst i tuted WI th
hydroxy; J is a bond or - R2 is an al kyl cl oal k

het er ocycl oaI4k(§ihl@owgthhlétzﬁd&ﬂ?‘h%wm‘ﬁé‘ }SlPué ‘F‘dazé’llfg )ﬂarplg%lﬂ—
10371 BExgpRidfmidkol ?I)Sﬁm%l&dﬁ of Forrmula (I) include
I(’nzdggol( 36amy|r(]§)-2£c?nyl phexyl- -2- SI(Q-?nae%}(l)oxﬁygclln?lg] yrl])ol -mé:a%gl 8 Xxlrm)llkl-'i-benzrl dii

(1-cycl qjaﬁmngd&gr_ﬁ_gt)ﬁﬁa{ah@p(yrret hyl ) pheny1l) - 1Hi ndazol - 3-yl am no) - 1H
benzci dl i m dazol -5-yOreth

4- ( 2- (5- ( 4- miN-HoSYFRNeRE 3 I%‘Pifﬂm-i#‘t‘ﬁ‘&a%r‘*-'é‘?'t?ﬁﬂtﬂ“r‘i'ai‘!‘@m(llr?((ﬁt (pyri di

n-4- yf Ir@étﬁt»dy))p:iunﬁrsamnﬂ indazol-3-amine;

-yOorethyl) - 1H-&f,‘(gz( -met gx%%dtn— )]/'l)) (i¥lgljn9£]z%)l(§ ycfarhmo) 1H-benzdd}imidazol-1-
yl)propan-1-ol; and

3-(2-(5-bromo-1H-indazol-3-ylamino)-1 H-benzdd)imidazol-1-yl)propan-1-ol.

{038] The invention further provides pharmaceutical compositions each containing a
compound of Formula (I) described or specifically listed above and methods of using a
compound of Formuia (I) to modulate the function of IRAK proteins for the treatment of
inflammatory, cell proliferative and immune-related conditions or diseases associated with
IRAK-mediated signal transduction in a subject in need of such a treatment, such as
rheumatoid arthritis, inflammatory bowel disease, multiple sclerosis, diabetes, obesity,
allergic disease, psoriasis, asthma, graft rejection, cancer, and sepsis.
[039} The invention still further provides a method of treating rheumatoid arthritis, multiple
s‘clerosis, sepsis, osteoarthritis, inflammatory bowel disease, osteoporosis, myasthenia gravis,
stroke, Alzheimer’s disease, Parkinson's disease, cardiac contractile dysfunction, type I
diabetes, type Il diabetes, familial cold autoinflammatory syndrome, allergic disease, cancer,
psoriasis, asthma, or graft rejection in a subject in need of such a treatment, whichin the
method includes administering to the subject a therapeutically effective amount of a
compound of Formuia (1).
[040] The invention further provides a method of treating an IRAK-responsive condition or
disorder, a condition or disorder mediated by IRAK, or a condition or disorder mediated by
NF-kappa B in a subject in need of such a treatment, wherein the method includes
administering to the subject a therapeutically effective amount of a compound of Formula (1).

Examples of such a condition or disorder include rheumatoid arthritis, inflammatory bowel
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et hyl 14(2-(5-(4-gethoxypyridin-3-yl)-1Hindazol-3-ylam no)-l-(4-
hyldroxycycl ohexyl )-11- 1- benzo[ d] i m dazol - 5- yOret hyppi peri di ne- 4- car bo
xyl at e;

(2-(5-(4- n‘é’t"ﬁS‘i”{/“S?/Srsfd. n- 3-y1l) -1H i nda2ol - 3-yl am no) - 1- p%cgrﬁglsfom{-ﬂ sg%zc
i d] i m dazol 5- yOret hanol ;

N- (1-cycl ohexyl-5-(norr hoI I nomet hyl ) - 1H benzo(dl i m dazol - 2-y1) - 5-(4-
met hoxypyri di n-3-y1l) - 1Hi ndazol - 3- am ne;

2- (5-(2-met hoxyphenyl)-11-1-i ndazol - 3-yl am no) - N-cycl opentyl - 1- (4-
hydr oxy eiyzhehaxerbit dideades came b piariasiazathend mubtighosderpels,; graft rejection, and

1- (4- hydr ox %cycl ohexyl)-N-isopentyl-2-(5-(2-methoxyphenyl)-1l-1-indaz

ol - 3 y[581%ho) - 1H benzo[ d] i mi dazol e- 5- car boxani de:

(1-(4- h;{dcrqu@y&hebawdimeats(ﬁe(:&npmidﬂmf;?phamiyﬂ))éﬂmmﬂmeﬂ or8Hyl am no)
- 1Hben28%g azo )(pyrrol i di n-1-y1) met hanone; WO

2008/ 03FBERIENR280 P

N- cycl ogedz]y In ﬁmﬁéeﬂhysdemb(gmmehtshhx ydmpcﬁm(i& {dniisterdd inaombitabiox yithlaeny
D L e T L RSREE EE Ja) FaSp G AR oo,
Nf ﬁsgygﬁ?bﬁ-@ﬁrﬁﬁf?ﬂ-? mlubltor, hydroxychloroguine, cyclosporme A, D-pemml]amme
- (4- h;e d r'Bivg%q Sﬁgff(ry%l ?"'?r? auﬁ%&'ﬁé{/lég% I@\Eﬂfagﬁl&z mi’)su ﬁ%ﬁ (ﬁ aezagfﬂogs "yl am
i N0) - 1hhéanmihe Fomicosagoids; Sriersteox hadlegs, 6-mercaptopurine, cyclosporine A,
methotrextate and infliximab, interferon beta-1 beta, interferon beta-1 alpha, azathioprine,
glatiramer acetate, a glucocorticoid, and cyclophosphamide.
[043] The invention further provides a method for modulating IRAK, which includes
contacting a cell or an IRAK protein with any of the compounds described above. In some
endomuments, the compounds inhibit IRAK. In some other embodiments, the compounds
activate IRAK
[044] The invention further provides a method for decreasing NF-kappa B activation in a
cell, which includes contacting the cell with any of the compounds described above.
[045] For purposes of this invention, the chemical elements are identified in accordance
with the Periodic Table of the Elements, CAS version, Handbook of Chemistry and Physics,
75" Ed. Additionally, general principles of organic chemistry are described by Thomas
Sorrell in Organic Chemistry, University Science Books, Sausalito (1999); and by M.B.
Smith and J. March in Advanced Organic Chemistry, 5" Ed., John Wiley & Sons, New York
(2001), the entire contents of which are hereby incorporated by reference.
[046] The term “modulating” as used herein means either increasing or decreasing, e.g.
activity, by a measurable amount. Compounds that modulate the function of IRAK proteins
by incfeasing their activity are also called agonists, whereas compounds that modulate the
function of IRAK proteins by decreasing their activity are also called antagonists.
[047) As used herein, the phrase “treating or reducing the severity of an IRAK mediated
disease” refers both to treatments for diseases that are directly caused by IRAK activities and
alleviation of symptoms of diseases not directly caused by IRAK activities.
|[048] As used herein, the term “aliphatic” encompasses the terms alkyl, alkenyl, and
alkynyl, each of which is optionally substituted as set forth below. .
1049] As used herein, an “alkyl” group refers to a saturated aliphatic hydrocarbon group

containing 1 to 8 (e.g., | to 6 or 1 to 4) carbon atoms. An alkyl group can be straight or
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4- (5- (hydr oxynet hyl ) - 2- (5- (4- nmet hoxypyri di n-3-y1)-11- 1-i ndazol - 3-yl am
I no)-111- benzcidjim dazol -1-y1)cycl ohexanol ; I

- cycl ohexwyvo2ndsasésds met hoxypyri di n- 3-y1) - 1H i ndazol - 3- Wcarisagyoldskenz
ci d]imdazol -5-yl) nmet hanol ;

N (1-cycl ohexyl-5-(pi peridin-1-ylnethyl)-1H berizc(d]im dazol-2-y1)-5
-(4- methoxypyridin-3-yl)-1Hindazol - 3-am ne; _
3-(2-(5-(4-net hoxypyri di n-3-yl)-1H i ndazol - 3- yI am' no) - 14 benzc(djimd
azol - 1- vyl )Eropan -01; and 3-(2-(5-bro

H- i ndaz dirarghed. Jrnampyesiafalioh Brouas includaAut arenot !}m}tsﬁ' Bp HSILthyly ryapds
The i nvegipk i, iy hs‘dbuwl%ecdﬁsymbﬁfbﬂﬁ@qpfaéﬁﬁl n-BOFPR Ehd 2 2MSIHRAGN An alkyl

contai ni ng a conpound Formul a descri bed or specifically listed

above aroupan &g §“‘2¥F'“l§§4 H§-as %Wﬁé‘@hﬂ‘bﬁfmpg} with 20¢ Py mPRs sHBYERtSSueh s
functi omaRf cf dréMf; gﬁﬁtﬂ:t @'d‘scyﬁlbﬁlk&h& diyﬁléﬁ!k&%m h@ferdc@f:lbﬁliﬁﬁiﬁ@(é(g . Ce' |

pl’ oliferative and i mune-rel ated conditions or di seases associ ate

wi th | RAtessariaaky] o hetrapeycloghionyidtargnbsteroaryl alijosy: arpys hetergagpli @
treatmentg. w&ha@écdrbﬁwmﬂl&l@hﬁﬁﬁ)éérb&yl |di‘tlllfﬁéi‘3%ldb' Mpmwa:uéhmaﬁeo
I C Se

nultlple sclerosis, diabetes, obesjty, all ase, psoriasis,

ast hma, YRR AMidY € i (sveloalkylalkyDamid; %‘ﬂg‘i‘ ° ORI | nvent i on

still ft(ﬁ&:@.%eyd%acmlﬁ%ﬁd@ (Hakmgcl@ilk)uamgmammo;wa&ymxﬂd@matlafdatans)damldo

mul tiple scler05|s PSIS ost eoa ﬁ‘\)‘| 3 pg nmat.or bol}/veld

di sease,ldraidpdvslr w%%wc@e agidg,rylgmidogriiftgroptylagido); amino

3' sgatse (e @a@kﬁmeanmo dd:)&%ﬁ@hatﬁ:&hdioaﬁr mabmcdaulbmﬁmfmmwml &.gpe |
i abet es

2l or g BN EIRRT: SR el B G Mt SYRPT ST
subj ect dafboa?&drbzin@utﬂycmaﬁ;ﬁm&bcﬁmhe;temhycﬂhaliphhﬂim:cpﬁrhbdy,lhetrlmnﬂgﬁlsxy,
compound BB Relea T R E A bR e i tas e
met hod dimitstieal éxagpes olf %ﬁnm&pﬂhﬁs mhmlercdu‘bbxyaik)d I(Sm.th s9HAe(Q)-@-alkyl,
(r:rggldlat ggxnlchrquf ixﬁ/gggyl rredd algylgarBo%«C x%ﬁyﬁgcéyé%ozfqggdh#rgxyaﬁ{gl q\'l]?o?cglgﬁgl
wher ei n dchialkyl tadklyli (w&qxglasd)amm Bsutfoeylaminohalkyli{e gs alkyk8€0)a-aminoalkyl);
Exanp! esryrouol Sk o TRl MRl SA0PRUL R R b,

art hrit 1850l mid wsedrhtroiny ab atkenyl'VEBo2P 68416 B0 RUTVLUSLOD7# 009 B8Bcontains 2
di sease, .l g agtts 6%&§%§§gﬁar8%§8@36&?@%&?3& dBi IR, PWetdhRh&1 group, an

scl erosi s,
a]kenyl group can be straight or branched. Examples of an alkenyl group include, but are not

limited to, allyl, isoprenyl, 2-butenyl, and 2-hexenyl. An alkenyl group can be optionally
substituted with one or more substituents, such as halo; cycloaliphatic (e.g., cycloalkyl or
cycloalkenyl); heterocycloaliphatic (e.g., heterocycloalkyl or heterocycloalkenyl); aryl;
heteroaryl; alkoxy; aroyl; heteroaroyl; acyl (e.g., (aliphatic)carbonyl,
(cycloaliphatic)carbonyl, or (heterocycloaliphatic)carbonyl); nitro; cyano; amido (e.g.,
(cycloalkylalkyl)amido, arylamido, aralkylamido, (heterocycloalkyl)amido,
(heterocycloalkylalkyl)amido, heteroarylamido, heteroaralkylamido alkylaminocarbonyl,
cycloalkylaminocarbonyl, heterocycloalkylaminocarbonyl, arylaminocarbonyl, or
heteroarylaminocarbonyl); amino (e.g., aliphaticamino, cycloaliphaticamino,
heterocycloaliphaticamino, or aliphaticsulfonylamino); sulfonyl (e.g., alkyl-S(O)2-,
cycloaliphatic-S(O),-, or aryl-S(O);-); sulfinyl; sulfanyl; sulfoxy; urea; thiourea;
sulfonamide; sulfamide; oxo; carboxy; carbamoyl; cycloaliphaticoxy;
heterocycloaliphaticoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkoxy;

alkoxycarbonyl; alkylcarbonyloxy; or hydroxy. Without limitation, some examples of
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[0411 I n sonme enbodi nents, the conpound of Fornmula (1) is
adm ni stered orally, parenterally, or topically. [0421 In sonme other

enbodi ment g0 dobgosegpound is adm ni stered i n conbi nati opeMbddo19588
second therapeutic agent. Exanpl es of such a seond therapeutic agent

i ncl ude net hotrexate, sulfasal azine, a COX-2 inhibitor,

hydr oxychl or oqui ne, cycl osporine A, D-penicillam ne, inflixinab,

et anercept, auranofin, aurothioglucose, sulfasal azi ne, sulfasalazine
analogs nmesal am ne, cortlcoster0|ds corticosteroid anal

_ mer captubpituted alkepyls linslysisryaroaikenyb ekt yalkanyl, é%lﬁlaemtmidm%lkenyl
' nterf erﬂQ]kQﬁ)‘l a(alkotl?&r?])a]k&iﬁ r(Eﬁ?&ﬂléﬁﬁh@)‘aﬁ(eﬁﬂalRHﬁuh @%ﬁkﬁl-ﬂ@)«l-ﬂﬁmoalkeglyl)

glatiramer ac ucocorticoid ycl ophospham de

i nvent i oﬁmfﬂm‘li(ﬁérﬂ E}E‘P'éﬁﬁﬂ@@é’] écmmhatf%lkwb@pabﬁlﬁgl £ C, whi ch

i ncl udesjggppt ﬂQLée‘ﬁgle?elﬁ @h |“amﬂmﬂ“ gt deplfeRfsab h Qhkﬂ’aatnb caib¥n @ioub hBat contains 2
conpounds described above. |n soffe endomuments, the conpounds i nhi bit

| RAK. | ntofol@es--cA ey or@niB JA FrbaR atomsipad é%ﬁd%ﬂ%ﬂ%ﬂ%&lﬂe\mé ﬁmﬂ#whmup

The i nveghiynhight &%amew éﬁénf\eﬁeﬁ oMl Fri gdap Erﬁ:ﬁﬁien&tMFe KA PiRdteB to,
activation in a cell, i ncl udes contactlng,t e.cell wth any of

the conpPyenweYkRnddutmal ébél)‘é“yllﬁﬁ%’lcqﬂd%c IWBLiPRR esgbﬁrutﬁwghmeeﬁmﬁl

t he chen alituhts SRALS afy He@k@éurbw aﬂoi,n sﬂkﬂaﬂpmewad}cfbb&y& @guoey,
Tabl e of the El enents, version, k .of Chem%f'1 and Léﬁa@

75t h Ed. hs&ermyi%amrﬂog@n@rrai ch?WCFﬂnesh P RyAp ullopmsfcepioys

descri beg dy: alﬂShﬁﬁmg &Q{y&l@hmpuaﬂc@:paﬁuﬁﬁyﬂa@maﬁpﬁam-smvafc@ubmlﬁmneis@@)-
Books, Sausalito

m t anced
Pty TR A e e e s e T DL
$Et ire CRIY. em}lﬂalafdoy\&lkplhmadoegj?nﬂmbyamma:ohaaroaymhlmammbmgmacyl:{nﬁxas,l

e term"” at sed .he ncr easi or.

decr easi ?‘fé{ ‘Q ar%l%‘ﬁf‘\?r ! YEV“E"’ %&WF&%?ikﬁiﬁ?tlﬁ? © ’ffg‘?@fﬂﬂgg‘)eﬂfgi’
nodul at ehétbeafalkytdmiao, mferdadi’ﬁllﬁn@dmreiet‘aodrylanﬂum,ema nhjotieej sulthodrmides y
are al so | l.ed oni st s oun 1: dul a
Functi ons S RstRty s IS RS B iR plis; PPy g lific,
cal | ed ahétagemi;sicgl (e.CgQ433&:1dh$1phﬂeﬂcdnlﬂj’r$fl m(hbﬂa&cpdbamatnt)pahmyi)g agino
reducingthes verltX efers both to

ted. di

treat ment sg’fal' Csa'e"éscgss'{lﬁ %oéc%g %’f] % 0%?%%?9y£ Y'RAK activities
and al | eghemtoayaloafiplsyinjpixpne (bétediagdri@synot directly caused by | RAK
activiti 0 ) | ses the
forms. al [57) AT PR RER B do Sl it es o Bl lifoca RGPS
subst i t utebomylagyno. dFach O§memenmmnﬂsed}§@@ drdn eowecmn wigh m}qther group,
gr oup re t ar, ;

I'e%@ iJ &qflm%@ﬁgd{@ 5%9121 ?.J, St‘éo R oPQ%CB?@&}Q“{S %e&%&!ﬂ%ﬂ RElLy; or

car pon a can
st r al ght féﬁO) -N@® MSMS‘E)MCWMSW@MM@BWMMH R* ¥ are defined below.

Examples of amido groups include alkylamido (such as alkylcarbonylamino or
alkylaminocarbonyl), (heterocycloaliphatic)amido, (heteroaralkyl)amido, (heteroaryl)amido,
(heterocycloalkyl)alkylamido, arylamido, aralkylamido, (cycloalkyl)alkylamido, and
cycloalkylamido.

[053] As used herein, an “amino™ group refers to -N(Rx)(RY) wherein each of R* and RY is
independently hydrogen, alkyl, cycloaliphatic, (cycloaliphatic)aliphatic, aryl, araliphatic,
heterocycloaliphatic, (heterocycloalipbatic)aliphatic, heteroaryl, carboxy, sulfanyl, sulfinyl,
sulfonyl, (aliphatic)carbonyl, (cycloaliphatic)carbonyl, {(cycloaliphatic)aliphatic)carbonyl,
arylcarbonyl, (araliphatic)carbonyl, (heterocycloaliphatic)carbonyl,
((heterocycloaliphatic)aliphatic)carbonyl, (heteroaryl)carbonyl, or
(heteroaraliphatic)carbonyl, each of which being defined herein and being optionally

substituted. Examples of amino groups include alkylamine, dialkylamino, arylamino, and

9



branched. Exanpl es of al kyl groups include, but are not limted to,
met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butylwonoi@abs, n-heptyl, and 2-ethyl hexyl. An algetlusgé@ipsgan
be substituted (i.e., is optionally substituted) with one or nore
substituents such as hal o; cycloaliphatic (e.g., cycloal kyl or
cycl oal kenyl); heterocycloaliphatic (e.g., heterocycl oal kyl or

het erocycl oal kenyl ); aryl; heteroaryl; al koxy; aroyl; heteroaroyl;
acyl (e.g., (allphatlc)carbonyl (cycloallphatlc)carbonyl

or
(heter o@WY'@EM%hW!‘P@)"@éWBb‘FN‘P)‘@ Winok the ey EroxRi(erg- plisylgarbonylamino), it

(cycl Oall&%,?és&;flsa NG 2T A Rt ©imehddrkog AbefiRed above.
(het eroc oal kyl )am do (het erocycl oal kyl-al kyf | am do,

het er oarl§$4miAsoisedh Berging an 2K |Z0HP HSCs) wea%aa aaﬂ et japser mpietnpuy as in
het er ocygl.aah kwn%mosig oaf ydymwﬁyl Wefé??%&ﬂfoﬁlﬁfﬂb%o)phe@]] Byt @:g.,

al i phati cam™no, cl 0al i phati cam no, or heteroc hati cam no%
sul f onylindeayy “313'5 lfﬂ?&’ttF’(EathiUﬁ“EP‘)thylsﬁ‘l ‘Pﬁrﬂwdm'%‘?ﬂ“ﬁ'ﬁn% t”%Xﬂ"Pé’?& flgorgayl

t hi our e%tra?n?hlfo@lﬁaf&l E tetfaHdrB i tRAcerIX Or afiBfdeON) riéRAARYA iwhich the
cycl oal i phafi cox et er ocycl oal i phati coxy; _aryl oxy; heteroaryl o

ar al kyl wocy@mwym ig asawaﬂamk aklye%%me “aswl Bc%\?xyaﬁyr Hssyc it
hydr oxy. s WehROatonlatiBl 1A bfasaahmrm&ﬁﬁc gfo@yhﬁ:lucretbbed)ﬁadehw &r 3-Riehberd

;?L;)?ég?%ky' Tt Fgr oaosteo S PatAotuskd o R el SR Bhei: pie o or more

acyl al kxtus carskidic; m&lai:dsoxwdryi lkabkc)ﬂally(sﬁbﬂtifnﬂétyhﬁﬁbﬁ@bﬁhkw subgtingents
al kyl - 2-am g:oal kyl

| Kyl . TR
(cyol oaliPQHGe elehek e byl alkeng) oMy Pifqipheris ryclaligigpfivheri
10501 Axetts@gclralighatic; @Bteratlykiealphatighaliphaticeirel; hetemany; dkdxyhat i c
at cont I NS

b
R S e Ty L A R L TS
group Ce(ﬁetmaﬁ:nlpaatgiﬁxyo arogt; azmehmﬂoylﬂmrrpj & (oﬁ aann-al-d(mrplca@bquhc ring of
i ncl ude, but%t%r e, ,not ed to ut e

l .. d
> hexeny PensaisrdRie g S UE fvBEninh: sabe o5 Bt e a i Rl
nor e sub(syaldiamhamc,)cashm’ryl,a((gc;hblabphatxy}al:pbdtnchﬁadiqngl (a;algph,ath)y@bomlkyl or
| oal O s |
cheL oo SR aegyharl %#?ahgvakng%@ﬁmzefaﬂo@ﬁg&r oot o
aﬁ yl (e. (getero@aﬂnpbhax)ml)wt)bad?inyl (ey.ciliphaticp®(ED)i-F eminseBid),-);eulfinyl (e g
t ] s
5T SRR ASALPCSGY  gL, G s
( het er ooyotapd:leplfpaytivdes; tl(ih@v@rsgtfmrm# ke farnids! 9rmh§moyl A!tematwely, an

het eroara¥+lacghggmg%tsgtru%r al kyl am do al kyl am nocar bonyl,
cycl oal kyl am nocar bonyl, heterocycl oal kyl am nocar bonyl,

aryl ani 883 Péewylimiting eremples of sbatitvadards bsiude halogpyl ﬁbg(@ogo- di (e.g., p.m-
al i phat |cg,z,n%z(}9,)’ Mqhg@‘yd)mg *cggygkmry] t@gge(aq]g&k? d}yaatu cam no, or

al i phatic fonyl am no

cycl oal if ﬂ#w'dcas?wioxy))wl aﬁ'%/{ai@e‘asazb‘)nﬂ)gml)r K‘H’VF“’)@GI(? &nyl ; sul f oxy;
urea; thapsiRaboi) rpnn@(muéﬁamm?anmmm&mn &Fb%ﬁylc&ﬁ&k}@ﬁﬁﬂxﬁoarﬂ

cycl oal i phati coxy eterocycl I phat i ¢cox het er oar yl oxy;
2t al Kyl Wlawéﬁfeqrb%‘r Db ((PeissepBdie B FarooiRemih ARS8~ or
hydr oxy. (aléiaaginyl hmrt@érym (GRRB)SNiABREAR (Qfansalkmryl (alkoxy)aryt;

2008/ 03058 CMS 8 .substi tut ude cyanoal kenyl ,
2l Koxyal ® %‘?ﬂnamufre craes i AR e B S A Y
(al koxyam ar))aygqeytyaryu ((sutbmawy@mynqwdrkmaﬂyl ((aﬂaﬂi@xﬁﬁlkyl)aryl

Eg;lc(%/l)alﬁ&@)ﬁi'fﬁ%’ﬁ alky Dk AR B e B A T s 1, an

"al ky nyI({h@érebﬁldaﬁbﬁitﬁ:)édabcaﬂl)am,ﬁt&kylmlmylbﬂhylg{rﬂup:yhﬁmﬂk)d)antlal ns 2

i pl o iR epbim SRR G TP oS Bp &l nBRRo e s
alkoxycarbonylaryl; p-amino-m-cyanoaryl; p-halo-m-aminoaryl; and (m-

(heterocycloaliphatic)-o-(alkyl))aryl.
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di aryl ami no. Wien the term"amno"” is not the termnal group (e.g.,
al kyl carbonylam no), it is represented by -N Rx) Rx has the sane

nmeani ng a gbove. (0541 As used herein, ar Yde A R1osys ed
al one or Z\gﬁgza?ézﬁg%s a larger noiety such as in' ar aI kyIylg Tn%gr ara[%xy, "
or "aryl oxyal kyl," refers to nonocyclic (e.g., phenyl); bicyclic

(e.g., indenyl, naphthalenyl, t et rahydr onapht hyl , or

tetrahydroi ndenyl); and tricyclic (e.g., fluorenyl

t et rahydr of | uor enyl , tetrahydroanthracenyl or anthracenyl) ring
syst erms [p56]whAsalsed hereim amtaraliphatic’T sugh sy an taralkyl” groyperefecs toranailphaé&st

one of the r |c r [ te

The bi Y1 eﬁ?fcﬁ‘ ¢'|’"i 2V & é’upé)kh%ﬁ%ssuﬁgthﬁ g‘%éﬁf@? &?@@ m%ﬁm? b ed
car bocy cinii Caryl'hege as &efinetd hsteim cn exanide 2 Hingeliphgtio syshianen adiey! s@nw
fused with éwo or nore C4_8 carbocyclic noieties. An aryl is

opti onalq Substituted with one or nore substituents includi ng

al i phat |[05‘(|e A ysed hkrgin, amfdrelryl” grmrpmfdwmﬂn)alk)dwuoé# eph&his@lkyl group)
(cycl oal hatl ph C o} . ted, G g

(heter oéb%l‘%% |p'ﬁ"etd| c‘?ﬁ narﬁf?r BE‘F %%ﬁl ﬂch'le’{)"lemraoa have bﬁen ?/eﬁned above. An
( cycl oalexpinatei af)ao)ayqlk)(l rgeme:r!@byab'ba:hn phﬁ't}ﬂ !S)kalyﬂalb{rsybmt\}‘ed with one or more

et or oarsbbiitiend ARt BIARKELOK Yanch LR U AR AR Car Ol

het er oaroy hon- ar o ocycli€ring o
benzofi i }wcbxlyakkyb Ior baloalkylrsugly a4 triflugropethylls icy¢loalipbatiqissy cyaleplst oracy |

( e.g. ﬁ%yl?%ﬁ@%ﬂy %ﬂ]%ﬁ%‘&@éfcﬂ(ﬂﬂ(ﬁ/l @\&@:‘b@ﬁfﬁglkyi)glky] aryl; heteroaryl;

((cycloa | atic al’i phat1c) carbo
(het er ocglmwatquékxlmyc gptlgmq:yq:loalkyloxy, aryloxy; heteroaryloxy; aralkyloxy

((heter qgy, a Yky; o bonyl; alkylcarbonyloxy;
(het eroara ll)%ﬁik% c%? f hét%;%tdgﬁhﬁc?;{\la% Yoo oA °ﬁ’§t |ﬂlc-y8?36)'32n-y or

ali
am no- S(eg]):go Ie 2. ngkﬂaﬁ\ﬂo, egc]galkylam;qghé{ypl@a@@ kyl)@“mdo arylamido, aralkylamxdo
cycl oal '(ﬂ@@{dcgcl&tﬁ}n&mdgudhte@meweﬂkﬂlalkyﬁhﬂnﬂi&aaétm%)muadaﬁ»o hal o;

hydr oxy; " mer ca&y foxy;. urea, i ourea; sulf am de sy fam de;
or car baisrparaikylagyided wepyhal%zﬁwaww acyh mcap gkt i dsuliopgdiea;

Non- |'i mi didifaC¥atiRh@iic0fultkhas;iokb! &taddaitlogl.i ncl ude hal oaryl (e.g.,
nono-,

mdi_hal 1), and (trihal L ( | )
SRR 8 A LG A MAAR R A PO LA D
E ?I( k|0>é YFM&F&%&Rlﬁf)fﬁgm t»_(r@ﬁhgk;))gﬂhh)éin the tWo ringLlidvB aCRidd 0/Y htbAT itlcommon (e.g.,

a ani no) a m nocars 0 ani.noar
(a1 oo OCRRBOFYBEP T Diasicr e b ErS iR s AR (o y Hsueicatiyt or
am noar ?/lbwﬁ@oz@keny()( ﬁbyglbﬁe;uérbﬂi]mhﬁacrbmgc)lﬂmdéls aind (b(agrm katérpanylsno) ary1) ;
cyanoa a ar onam

g a?]li nos Uﬁ%éﬁ] %l gwgﬁerel? §|y @;ﬁ:léil”qhéﬁg,l SIQYR Frcomps as%so 3 cryyﬁal’kyl group and a
(hydr oxyalylaphikaniyi?® groupaddeh oy waidabejrgroptipndltyysubsiitytpdag/det forth below.
({ CarDOnbkl b b ereid, SLALEKI BB BIALE o) Hobhea Pbd GO fhd. ¥l

al kyl
g g glet e%loqyshb O@akedpdvdtridgyd)airipoafipl tpapye £., §ad k9) cacion gt | Baphipdgsydf cycloalkyl

s BB kAN s st et
p- hal o- merhomykrybyl, eatahydre-inderad &ydm-nmh&mi,@cml%mw;wary| VO
2008 1030?%?5&5%9917 %@%@Qﬁfﬁ Jinth, ﬁ&y&!ﬁﬁ% ﬁﬁde%&lnblcwopaﬂ(r Bk Eﬁiilﬁ"h’rﬂllt)'l,

such as an refers fo an al rou €. Q.

al kyl gr wpyclvealbxl ors((anuinaearbanybayelpalkyayclon loa*'s&Wlp HRERYPe - 2 used
"al kyl, Yloa %rﬁaﬁﬁmggﬁérg@&ch@ Hek 0f 3-A0 (@é amg 8arBhn #Bms having one

arallphatlc su as an aral roup i s benzy used herei n,

"ar al Rymoregiogbls hoedser%xamp %rP &VR'??“‘@FY&G??“P%‘"@ ude &Y‘é‘}l&F“éﬂ“P(lr L4r oup)
that i's a@iﬁk%m e@lvwcibh@&eﬁﬁyéycwoetéﬁyl B&Iahydralnlﬁelnyl aadhycﬁ\é :ﬁhphtﬁ'ﬂve

been define ove.” An exanp of an ar al Ky &% enz
4

ar al kyl F)GJIQiM?M,anP&ﬁPSfHB%XHh’wfé&z\%%]ﬂc%‘ﬁfév QSrb‘%lP B’é‘f‘?‘%ylyﬁ-eﬁt%’c@ﬂﬁ‘ﬁl

or cycloalkeny! group can be optionally substituted with one or more substituents such as
aliphatic (e.g., alkyl, alkenyl, or alkynyl); cycloaliphatic; (cycloaliphatic)aliphatic;
11



WO 2008/ 030584PCT/ US2007/ 019588 het er ocycl oal i phati c;

(heterocycl oaliphatic) aliphatic; aryl; heteroaryl; alkoxy;

(cycl oal i plyatzoss)oansgs (heterocycl oal i phatic)oxy; aryl oxyict/us2007/019588
het er oaryl oxy; (araliphatic)oxy; (heteroaraliphatic)oxy; aroyl;

het eroaroyl ; ami no; am do (e.g., (aliphatic)carbonylam no,

(cycloal i phati c) carbonyl am no,

((cycloaliphatic)aliphatic) car bonyl am no, (aryl)carbonyl am no,
(araliphatic)carbonyl am no, Eit erqcycl oal i phg i c)car b(m | am no,
((het er d@gfeqcaaior«xbwmlpc(}'sqer%m%? Phatc)bRYstgHPRE heteroaryl; a &xy;

(heter 0qeyelaafr@ﬁaw;l,amdaaecﬁroa(nﬁmtﬁydxaff wylcabaidt&ba‘rﬂob?rmiaﬁﬁhmm)dxn

b b | car b I ’
M L O ML T TR TR et

al i phat icgy\ ?ﬁﬁﬁﬂ)earﬁ:ﬁfyﬁnﬁtﬂbﬁtdﬁ%ﬁﬁﬁma)ﬁllphatlc)carbonylammo
(heter ocycl oal i phati c) carbon

((het er défyBF%TQP?hﬂHam"c§aéﬁ"i%ﬁ‘é&’?%‘?‘t‘ﬁﬁ‘%ﬁ?ﬂ (hetgrocycloaliphatic)carbonylamino,
(heter OQ(}ﬁzkdrw}%Idaﬁﬁchmguiﬂu caeb@wmnhal(aetexbme}neawonmﬁmamro

| f 2 d 0 | f i nyl . d,,
2y S epaligfanpronlagin i Subgty g HOGE ahdketFirdhiea
sul f Onarﬂlﬂ@carﬁdﬂyi(ﬁd% dﬁyl (@)gq (cy@lo&l@hhﬁiﬁhﬂbonyﬂ,%&dloa‘lﬁ:huﬁ@dhbﬁte}darbohhb

term"cycl et | udes het er ocycl oal i phati c,
aryl, ora® Plé’r"ﬁwnyle T8y B{‘f’ defl ned previously. [0621
ﬁst used (hﬁt@??p!dahﬁhdteydmphh&gmwIo@&’lnatq&bahhmane)nabomx $§semoa?alo; _

e erocyc oa rou oa C Whincl
bei ng o BBt ﬁ? Cgﬁtﬁs%)‘fl 03%’ 1% (@5@ 45 {]Q/@)ﬁi QTY? '%’saedy 1405

herei n, sﬁlf‘anﬁb&t(eg.oaljtgl oY :‘myﬁobcy,gﬁen;phmmfee;rsﬂfbnnrmdsmﬁam@ﬁmoedr crDlyrpROYh 1
bicylic célggat As aﬁe 5}39',9%1%?;&1‘3 C%chc %mét)g V\)Rgfuﬂg r%@lrogﬁip}{mgqﬁete?&clyﬁloah?ha‘uc '

bi cycl i rng s ure, € or nore
atons i sxrgl hehmmatybwas(teofgwhlcwasmee@ﬂemdwﬂmmm| ons thereof).

Exanpl e I L e '

ot r ahydPBth i gied L SRR A BERISABHIES SRLRRLY s pollaighaal:

|, 3-di ombumgdd a hntamgﬂ'qlqbykenyl groxpzoth dfvhichbeipg optionplly subistitrgras i5ef forth
octahydr zof uryl, octahydrochromenyl, octahydrothiochronenyl,

oct ahydr ol ndol ylI , octahydropyrlndlnyl decahydro ui nol i nyl,

oct abydrl@b3nz4$ hﬁeﬂrhp@ph @rfbgterocyclpaliaylp |§'S§RPIT9TEE toa ]-ld)cmymbered MONo- o1
1- aza- bigygi %?seg f%@%en 3% A25Pb Sk Iao&lgmeychc@egmwd nnﬁyl

2, 6-di oxa-tricyc Tnonyl. A m)nocKc i ¢ heterocycl oal
group cattruplere, i@ wéioRionp Oamﬁh%‘#yhe fing atopnsdy g Retgrgatom (e.g., N,'O, §, or

t et r ahy df Qi Rish Blekd2®). Eikg%ies%fam%k%c?@%ﬂkﬂzér&ﬁﬁ)ﬁblud&ﬁﬁﬂﬂdylgﬁp&

herein, refers to a nono- or

o Bl Oy ke anb HT et § A iE ol T P oL VAR
bonds, a.@&kaﬁ@l@dﬁlrao@n@mgn tARER ol NIDEctit A byl %ctahymaafr@aa@m

(e.q. Q, .or S Mbnacyclic an blccloheter al i

nunber e&%@’ﬂf"d‘i“ﬁ@hrf’ﬁ‘cgﬁ ydrog ‘%lal'ﬁ’é‘Ffﬁ’PfEP f‘ﬂr ec géﬁ%gquu)ﬁmyl

het er OCy&‘dtﬂﬁmﬁblenﬁ[bjﬂﬂbﬂ{eﬁeyipi—@ﬁi—b&iwlb[m m}mtyc,arazbm@ptumnaudcyyl 3-aza-
ZFE;} ! t;l%:gg:l%ﬁ)%hgggtg‘ ﬁ%g.?rde o%%%%ﬂ%ﬁgﬂgﬁ ’jﬁ’o%r} maolnlogyc?' etegocygoﬂlkyl
2008/ 030&Bdfrear &&l@éﬁ?ﬁrﬁﬂ%ﬁ&yd mo@dtxaaﬁdhpisaétrahyabispdjmhalme

het t | oal at hat i
oo RPN R AR P e PN
aryl oxy; 1(haiegibestd\yrhancy pr 6|ay<aici) p&&bto@)mﬁng(shmwemavmg np&naﬁ mojeatoyble

I b
(oyol oal TOETE TR RIT SRS o iy o R am @2 R0Y, B
al i phati lQ‘Doaadf)huﬂyhmlﬁcmOhe(tabylighaacdmnyhmmrﬂd)accordmg to standard chemical
(ar al i phat i %:%g%l bonyl am no, (heterocycl oali phat| c) car bonyl am no,

(hetero hatl c) aliphatic)carbonyl am no,
[065] A heterocycloalkyl or heterocycloalkenyl group can be optionally substituted with one

or more substituents such as aliphatic (e.g., alkyl, alkenyl, or alkynyl); cycloaliphatic;
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10681 Wthout limtation, exanples .of bicyclic heteroaryls include

i ndoli zyl, indolyl, isoindolyl, 3Hindolyl, indolinyl, benzo[b]furyl,
benzo[ b] t hyweplgishsss qui nol i nyl, isoquinolinyl, indoli zyliGTm;@@qulQ,hyl
i ndol yl, benzo[b] furyl, bexo[b]thiophenyl, |ndazonI

2008/ 030584PCT/ US2007/ 019588 benzi m dazyl , benzthlazolyl purinyl,

4H qui nol i zyl, quinolyl, isoquinolyl, cinnolyl, phthalazyl,

qui nazol yl, qui noxalyl, 1,8-naphthyridyl, and pteridyl. Bicyclic
heteroaryls are nunber ed according to standard chenical nomencl at ure.

10691 A (Aeclealiphatidaliphatig;thetsrravripaliphatie; (herewgysipaliphafirdaliphatig vt
substi t %F&ﬁ-&ar?luﬁlﬂoﬁﬁ (@}dlmﬁﬁétfé)&% gaeterééyléhblahpl?alnh)%ﬂyl aryl‘b&yﬂle‘féf&ﬂ’l)oxy,

cycloaliphatitc; (cycloaliphatic)aliphatic; heterocycloalliphatic;
( het er odgualipkatichrat %}Wﬁfﬁlﬂﬁﬁl@oxhrﬂmﬂ hetsreareyy yRinozpmideye-e.
(cycl oal hmﬁhbﬁmsu,rlamﬁ,t ?Jy%xmstaﬁbjcmaﬁﬁ%%yacﬁma[@m.c)

het er oar ar a atlc OX% eteroarallp atic)oxy; aroyl;
het er oar hatl%ﬂrmwa@aeao ((ayDgar W%{Mﬁa&arﬂéwwr%%%wl igp.

het er OC)(ﬁétlm‘bcfrél!?&hp@fan@ci}b&m&rhﬁoqr(hétérb@)kélﬂahﬁhdiﬂﬁ ﬂﬁmw)lcarboﬁﬁmhﬁmy
am do; acyl (e phati ccar bony ycl oaI | hati ¢) Ca@;‘]% ce.

((cycl oéh?‘ﬁW&fM‘E}‘%’PPﬂﬁ‘é‘ﬂ% ?’é@&eﬁwhphe%“r)%ﬁﬂ’ B?)e BB

(het er ogygbes! dighiatarsdea "&}Qim’)hearbonyloxy), acyl (e.g., (cycloaliphatic)carbonyl,
((het erocyc| oal i phat.i c) a1 i pha

R R IC IO R HDIE  NCAp_———————
ami no- S((@e?erbcyc&iéhfphdihébalfpﬁaﬂ:)carﬁddyl;Ibathdter&(rﬁl)ph)atwﬁufbf)ﬁﬂﬂmtﬁ‘@ c§ano; halo;

aliphatic-S); nitro; droxy | f ox

t hi our ed'ydeqxys W&ﬁ?@e“ﬁ\é’ﬁ‘ﬁ(&rﬁ (fh}kﬁ%ﬁl opg B ARAH {Ongﬁtséqw;f (& %ﬁkyl iy,
het er oarsylfasyfe. BS alkpBUITady)Y; wiil6ky; U@ Qhiohkea; dul fahirmidg; axéamide sxafor
substituted heteroaryls include (hal o)heteroaryl (e.g., nono- and

di - (hal dJ Yoaryl); (carboxy)heteroaryl (e.g.

(al koxycaséiony Fhdieroaryiagiplip,,as ayalieheah,aefeertyla; m@rmmweb‘eyd'm it tricgclp.ring
((al kylsul fo )het er oar and ial k no r X

(o o) rEREPR R 1 805 PR K BB RS M B BL iR fbdhom (e,
((al kyl cy m,cﬁl)dr):aﬁrbmmbldmsttbere@ﬁani in which the rnonocycllc ring system is aromatic or at

((al ky gs?m N9 tﬁL k’X%Q %%QF\?:%&F: J}XH 1@ Egggysthms is aromatic. A heteroaryl group

(heteroary mi foJ'ear bon
het er deyietiead bqnhalﬁlsezﬂ)mmww l)ﬂvat%’# @érlyrhgs &ngexample, a benzofused group
a

I kyl Cﬂg Qggkyl'jeh ? Ft %59 91[ ?‘T éé g%rw ﬁ&%&ﬁ:’i&@l‘b“&tw moicties (e.g.,

| koxy) het eroary oham de

i s inAgieyh yalss Seiniblyl, 3Ebiskblohypiodnd, benopis) fevlghenzolsltiophens,
I kyl Sa({lLLQ(f‘ﬁXe%?ES%a&ﬂf)WA)un édygé&%slghétgl%taﬁﬁ Qe a\élabldmyl pyridyt, 1H-

(al koxy teroary droxy) hét er oar
((car boxwleaobgu furdt mirtedylyt wn(yt (ﬂa%ﬂl!&maaﬂlvﬁ@)lwvb Hetrazplydrpnzofuryl,

(heter Oci)é&%lf?@tlﬂn?h%tahﬁ])ngﬁlﬁr S?ﬁ'ftb(éne thiokGhiRdid, PRAbLIEAARL SihQQircM{dole
(nitroal kyl') het éroaryl fon I )am no) al kypget eroar(}iyl

((al kyl slaﬂnﬁﬂrl,alsuawyﬁmwgbfa%|ben%6t[91§ sehery) 119ateylp S7pmidaz
(acyphet gneMiatblyl epdtyl, c(nab Iq@ua{@p,rlqﬂlmetye&aﬁmyl bhthéahﬁyha.habm oaryl,

and (hal oal kyl) het er oary oal ar
"het er oaRUMPHA Feviggly ‘b“(%‘“%hzﬂ L‘H@E’ér%%lﬂﬁ?‘g T?ﬂﬁ% g'ﬁgihﬁlé’gé]yﬁ
her ei n, mfrprw.ﬂqeutaﬂni@dtioahatahcplgrommn(aeycgc heiaroﬁﬁ.ﬂs mclaglke ﬁgyp umpltchar, 2H-

bstit d th a h
e S AL el B A o L
as used iheddeizolyl, Q@f-ﬁﬁﬁnylmaﬂpﬂhklyby@)(b,mynd&)g pyn&nd}Mpﬁhqud gyrmimb,)and

" hat er oaldintnnats Mk digdebtimy 8 St Beott pE s Jattrd sfifies

above. Andinéretma@eal kyl is optionally substltut ed W|th one or nor e

nal oal ky 0880c R s B st SARRENGrO M s R ADASY spaeit

isoindolyl, 3H-indolyl, indolinyl, benzo[b]furyl, benzo[b}thmphenyl quinolinyl,

((
((
((
((
(a
(a
(a

isoquinolinyl, indolizyl, isoindolyl, indolyl, benzo[b]furyl, bexo[b]thiophenyl, indazolyl,
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[073] As used herein, an "acyl" group refers to a fornyl group or
R -C(0)- (such as -alkyl-C(0)-, also referred to as "al kyl carbonyr)

where RX agg 20 }og()gls have been defined previously. AcetpHr ABh7/010s88
pi val oyl are exanples of acyl groups. 10741 As used herein, an

"aroyl" or "heteroaroyl"” group refers to an aryl-C(0)- or a
heteroaryl -C(0)-. The aryl and heteroaryl portion of the aroyl or
heteroaroyl is optionally substituted as previously defined. [075] As
used herein, an "al koxy" group refers to an al kyl -0- group wherein
"al kyl " Heagintideeyl, Hedztielyy MMU§Junim@lm gamnold deodwénadyincinmolyl,

or - N TS U, Suipeln Ol BROAHAR, IS i RER,
ﬁl Ji(phat |rm,rr_1bai:ylla?ccmdmgltq$htand3¢d CHrfemealotoyt;:hdaﬂurqahat ic, heteroaryl, or
e O R opol e G g BB B S8t
h 0- C(0) -(exg'r', atl@f. @Jkeoyl, md}fuyrué)edycdealmhaum(emlvallplyxtlehbphat{c:f8] As used
cubst 11 (sORERRIRRS & er BB Oafiola A LA BOEN IOLD,

hal oal k;(k:yqlmiiphueﬁoxsh&qgwewloatipbatwlmarymyumommy,rﬂarailphm@@pt o"
group rg @éﬁoagmgléax&omﬁ&# AR GRRY rbxo%c;n?H%ﬁ? ronfHiR Rbb IRt B O

- S(0) 3- use rmnally when use
i nt er nalhejerochohid tingef ybissclivaar drieyclig hewgrpandlyicarboxy; aaidy; peylde-g-t o t he

structur pm%alﬂﬁﬁﬁ %?E]Elrlftﬁala{l c%gn%'\&%oaﬁfw%rg?wﬁﬁnc)ca%&] .used

i nt er nal ave been detfi ned above” 10821 As

used her(éTaﬂfPhin)‘@EhoF'Mhébﬁtﬁécycé?abﬂbatﬁé‘faé'?‘%'ﬂ ;0 the structure

- S( 0) 2- r(,@)cldah hd}kg%% <?a‘r leﬁ@héﬂé@Qaﬁ;ﬁfaff&)@ﬁ%h{yl) Q{llfonyl (eg.,
-S(0) 2- RI § C%Ag whén used |nternally, wherein R x,.le
and Rz @herﬁ@u ok B0~ S HETD o8 s PRI G} thh(es aliphatic-S-);

nitro; cyano; halo; hydroxy; mercapto; sulfoxy; urea; thiourea; sulfonamide; sulfamide; or
carbamoyl. Altemnatively, a heteroaryl can be unsubstituted.

[070] Non-limiting examples of substituted heteroaryls include (halo)heteroaryl (e.g.,
mono- and di-(halo)heteroaryl); (carboxy)heteroaryl (e.g., (alkoxycarbonyl)heteroaryl);
cyanoheteroaryl; aminoheteroaryl (e.g., ((alkylsulfonyl)amino)heteroary!
and((dialkyl)amino)heteroaryl); (amido)heteroaryl (e.g., aminocarbonylheteroaryl,
((alkylcarbonyl)amino)heteroaryl, ({((alkyl)amino}atkyl)aminocarbonyl)heteroaryl,
({(heteroaryl)amino)carbonyl)heteroaryl, ((heterocycloaliphatic)carbonyl)heteroaryl, and
((alkylcarbonyl)amino)heteroaryl); (cyanoalkyl)heteroaryl; (alkoxy)heteroaryl,
(sulfonamide)heteroaryl (e.g., (aminosulfonyl)heteroaryl); (sulfonyl)heteroaryl (e.g.,
(alkylsulfonylheteroaryl); (hydroxyalkyl)heteroaryl; (alkoxyalkyl)heteroaryl;
(hydroxy)heteroaryl; ((carboxy)alkyl)heteroaryl; (((dialkyl)amino)alkylheteroaryl;
(heterocycloaliphatic)heteroaryl; (cycloaliphatic)heteroaryl; (nitroalkyl}heteroaryl;
{((alkylsulfonyl)amino)alkyl)heteroaryl; ((alkylsulfonyl)alkyDheteroaryl;
(cyanoalkyDheteroaryl; (acyl)heteroaryl (e.g., (alkylcarbonyl)heteroaryl); (alkylyheteroaryl,
and (haloalkyl)heteroaryl (e.g., trihaloalkylheteroaryl).

[071] A “heteroaraliphatic” group (e.g., a heteroaralkyl group) as used herein, refers to an
aliphatic group (e.g., a C;4 alkyl group) that is substituted with a heteroaryl group.
“Aliphatic,” “alkyl,” and “heteroaryl” have been defined above.

[072] A “heteroaralkyl” group, as used herein, refers to an alkyl group (e.g., a Cy alkyl
group) that is substituted with a heteroary! group. Both “alkyl” and “heteroaryl” have been
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10831 As used herein a "sulfanyl"” group refers to -SR' when used
termnally and -S- when used internally, wherein 11." has been

defined abg@yemodpsiygp! es of sul fanyls include aliphati c-pepysa007/019588
cycloaliphatic-S, aryl-S-, or the like. [0841 As used herein a

"sulfinyl"™ group refers to -S(0)-R' when used termnally and -S(0) -
when used internally, wherein Rx has been defined above. Exenplary
sul finyl groupi include aliphatic-S(0)-, aryl-3(0)-
(cycloaliphatic(aliphatic))-S(0)-, cycl oal kyl -S(0) -

het er ocﬁ@ﬁoai dboNvad AmeS(rQF)raIKYMépBﬁiwﬂy sulsiipited wish onger m@fi@éUb-’[{m@BﬂS sugh

used her, % g 5%%%39(3211&% ﬂg&HanLl?)I 18w htaﬂ)a@@i)é% R ﬂmﬁﬁ‘o&l&ﬁg), aIkenyl

t er m nal use | nt er nal ereln
defi ned a@bmvb cyénalkylt eayglogiyDakyl hg}smmoalhﬂl G@@r%qyplshléfvi)éikﬂe @!)YB

aryl - S( QD ﬁe ?alr%i(::él?é@_c&ggﬁk%rlg%gl:ﬂeg?%?cﬁfkyﬂxg) ;ﬁ— l’ox§ heteroaryloxy; aralkyloxy;

cycl oal i pha hati1Cc-S
het er oarhgter@(dk Aoxy;(acgxdi ketgrpprnzl pitxoa @(mlkphmarlzppyy, atgytparhogylog e

i ke. ers to -O-S(0)-R or
-5(0) - oq‘@p‘c’d\%ﬁen?ﬁg’e ﬁ{agdr ]r?gﬁ'"éugﬂgmxﬁlcg{’g‘wmﬁ’ra- S(0) - 0- vvh(en) used

i nter nal(kycloalidalisylpsartanylansn; a@éﬁarh@rwlmvearalmsarbomamy@d herein, a
. hal 096fthetgfocyéi&hgse%f%%ﬁﬁ@r(ﬁetéreci aafnsym@yneamogs,iamno bromi ne or

i odi ne. 10881 As Feln car bonyl , chis
enconpadwstaiodsylcathenylapinog b?tﬁeﬂlyilk%@é??“a GO GYAN0H h@enhﬁé’éw@ Acxki mereapto;

anot her a@ﬁﬁéb@faﬁﬁf ﬁrlﬁ)xsroux@a GhidURaSHFBnAR I8! dtamiteThRD; mcﬁr@&abyms used
her ein, al kox refers to an al k%inﬁgroup such

al kyl - 0- lamy|As ‘-‘S\ﬁ%éﬁfél"na'al 31" Hawp rEEh éS’cBTa'&b%R %@MS%@ a3 syl

herein, o) carsBQ@ﬂéhed foeiseﬁﬁcytcarboﬁyl@) wherd @ lehdAgIkyBafvEBESI défingl " 0X0"
refers to —(5. used herein, an "am noal kyl" refers to the

struct urfé'e‘(‘wmv-\‘éq‘klﬁ“d P“[”ME“?@‘“’EPE@B ofaGYLBIOUPY " cyanoal kyl " refers

to the spryctAy @el bedeirdhif Yaroyl” [0 IeterbaroyiqelolpereRirdito an arylFC@)- G HUP
refers to the structy

refers tRFArPREYEIQrct EE‘%“D’ e-‘%ﬁf%@%é gthagrg’ﬁ ‘Efs}lfgér{’)%E a}%ﬁﬁg Q?‘nd

or - N( RekbéitTikd bk plviovklodefitedd i nternal ly, wherein Rx, W and have

been deflloggld Aasbt?ses herein, an “alkoxy” group refers to an alkyI-O- group wherein “alkyl” has

been defined previously.

|076] As used herein, a “carbamoyl” group refers to a group having the structure
-0-CO-NR*RY or -NRX-CO-O—RZ, wherein R* and RY are as defined above and R” can be
aliphatic, aryl, araliphatic, heterocycloaliphatic, heteroaryl, or heteroaraliphatic. .
[077} As used herein, a “carboxy” group refers to -COOH, -COORX, -O-C(O)H, -OC(O)R*
when used as a terminal group; or -O-C(O)- or -C(0)-O- when used as an internal group.
[078] As used herein, a “haloaliphatic™ group refers to an aliphatic group substituted with 1
to 3 halogen atoms. For instance, the term haloalkyl includes the group -CF3.

[079] As used herein, a “mercapto” group refers to -SH.

[080] As used herein, a “sulfo” group refers to -S(O);-H or -§(0)3-R* when used terminally
or -S(0);- when used internally.

[081] As used herein, a “sulfamide” group refers to the structure -N(R*)-S(0):-N(R)(RD)
when used terminally and -N(R*)-S(0),-N(RY)- when used internally, wherein R*, RY, and
RZ have been defined above.

[082} As used herein, a “sulfonamide” group refers to the structure -S(O)Z-N(Rx)(RY) or
-N{R*)-§(0);-R* when used terminally; or -$(0)2-N(R™- or -N(R¥)-S(0),- when used

intemally, wherein RX, R.Y, and R¥ are defined above.
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10951 As used herein, a "guanidine" group refers to _
;:\)XN:C(Q(:?x)‘éRY))EhN(Rij(]ICQY))dorb- N(Rx)logcgsT(z)(RYé)gN(Rx)(R;&) t7v\/nerel n
an e 8 efi ned above used herei
am di no' 6}/22(}83 (t%?)Jthe structure -C(=N(Rx)) (N(Rx) (11. \?)er mz“e"r@fﬁgs
and RY have been defined above. WD 2008/ 030584PCT/ US2007/ 019588
[0971 In general, the term"vicinal" refers to the placenent of
substituents on a group that includes two or nore carbon atons,
wherein the substituents are attached to adj gcent carbon atons. 10981
| n generl@83] tAruseé herelngefsulfanyl” guotbip refersdo thR ™ prhes epgdfernpinally and -S- when
substit k ﬁ&g RL1BAY3hAUEe aliphatic-
wherein Héeﬁ%&ﬁslﬁ %g%?\sﬁa?%%%?gg atb\We aﬂg;rré;sogar bon atom a(.I)) 91
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WO 2008/ %arptqfrﬂrsl skz‘w?/ 019588
[095] As used herein, a “guanidine” group refers to N=CIN(R*¥RYDINEXHR")) or

NERX)=CINR*HRDMRXHRY)), wherein R* and R have been defined above.
{096] As used herein, the term “amidino” refers to the structure —C(=N(Rx))(N(Rx)(RY))

wherein R* and RY have been defined above.
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the structure -(CH2),-, wherein v is 1 to 6. A branched aliphatic
chain is a straight aliphatic chain that is substituted with one or
nore al i phat.i I s. A branched aliphatic chain has t

-{CHQ, .- %@ﬁ@%a%igg hydrogen or an aliphatic group; ho%@?og%ﬁ%ﬁgl I
be an aliphatic group in at |east one instance. The termaliphatic
chai n includes al kyl chains, al kenyl chains, and al kynyl chains,
where al kyl, al kenyl, and al kynyl are defined above. [0103] The
phrase "optionally substituted" is used interchangeably with the
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[0102] As used herein, the term “aliphatic chain” refers to a branched or straight aliphatic

group (e.g., alkyl groups, alkenyl groups, or alkynyl groups). A straight aliphatic chain has
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101091 In general, the invention features conpounds of Fornula (1),
whi ch nodul ate the function of | RAK proteins. SYNTHESIS OF COVPOUNDS
OF FORMULAg6L0shSksP1 Conpounds of Formula (1) may be syphRembERS%ss
fromcomercially available or known starting materials g E‘B

nmet hods. Exenplary synthetic routes to produce conpounds of For nmul ae
(1) are provided in Schenmes 1-4 bel ow. The generic schenes are not
limting and can be applied to preparation of other conpounds havi ng
different variables. 101111 Schene 1 bel ow depicts a general route
for the tisysntubmed £CHE) G @rhpwimds bfo §. ok branghed| dliphatierabiin ik €siraigiRkiphat @,
or S. Sc [ O [ VAR r ch
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contained therein formula (1) encompass specific groups, such as alkyl and aryl. Unless

otherwise noted, each of the specific groups for the variables R, R2, and R3, and other
variables contained therein can be optionally substituted with one or more substituents
described herein. Each substituent of a specific group is further optionally substituted with

" one to three of halo, cyano, oxoalkoxy, hydroxy, amino, nitro, aryl, haloalkyl, and alkyl. For
instance, an alkyl group can be substituted with alkylsulfanyl and the alkylsulfany! can be
optionally substituted with one to three of halo, cyano, oxoalkoxy, hydroxy, amino, nitro,
aryl, haloalkyl, and alkyl. As an additional example, the cycloalkyl portion of a
{(cycloalkyl)carbonylamino can be optionally substituted with one to three of halo, cyano,
alkoxy, hydroxy, nitro, haloalkyl, and alkyl. When two alkoxy groups are bound to the same
atom or adjacent atoms, the two alkxoy groups can form a ring together with the atom(s) to
which they are bound.
[0104] In general,' the term “substituted,” whether preceded by the term “optionally” or not,
refers to the replacement of hydrogen radicals in a given structure with the radical of a
specified substituent. Specific substituents are described above in the definitions and below
in the description of compounds and examples thereof. Unless otherwise indicated, an
optionally substituted group can have a substituent at each substitutable position of the group,
and when more than one position in any given structure can be substituted with more than
one substituent selected from a specified group, the substituent can be either the same or
different at every position. A ring substituent, such as a heterocycloalkyl, can be bound to
another ting, such as a cycloalkyl, to form a spire-bicyclic ring system, e.g., both rings share
one common atom. As one of ordinary skill in the art will recognize, combinations of
substituents envisioned by this invention are those combinations that result in the formation

of stable or chemically feasible compounds.



Fiv NH2 bNH R1 vi -1'"1\\ 7--KH atj Rl

WO 2008/030584 PCT/US2007/019588

|0105] The phrase “stable or chemically feasible,” as used herein, refers to compounds that
are not substantially altered when subjected to conditions to allow for their production,
detection, and preferably their recovery, purification, and use for one or more of the purposes
disclosed herein. In some embodiments, a stable compound or chemically feasible compound
is one that is not substantially altered when kept at a temperature of 40 °C or less, in the
absence of moisture or other chemically reactive conditions, for at least a week.

[0106] As used herein, an “effective amount” is defined as the amount required to confer a
therapeutic effect on the treated patient, and is typically determined based on age, surface
area, weight, and condition of the patient. The interrelationship of dosages.for animals and
humans (based on milligrams per meter squared of body surface) is described by Freireich et
al., Cancer Chemother. Rep., 50: 219 (1966). Body surface area may be approximately
determined from height and weight of the patient. See, e.g., Scientific Tables, Geigy
Pharmaceuticals, Ardsley, New York, 537 (1970). As used herein, a “patient” refers to a
mammal, including a human.

[6107] As used herein, a “subject” for treatment genrally refers and thus may be
interchangeable with a “patient,” such as an animal {e.g., a mamma!l such as a human).
(0108] Unless otherwise stated, the structures depicted herein are also meant to include all
isormneric (e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the
structure; for example, the R and S configurations for each asymmetric center, (Z) and (E)
double bond isomers, and (Z) and (E) conformational isomers. Therefore, single
stereochernical isomers as well as enantiomeric, diastereorﬁeric, and geometric (or
conformational) mixtures of the present compounds are within the scope of the invention.
Unless otherwise stated, ail tautomeric forms of the compounds of the invention are within
the scope of the invention. Additionally, unless otherwise stated, structures depicted herein
are also meant to include compounds that differ only in the presence of one or more
isotopically enriched atoms. For example, compounds having the present structures except
for the replacement of hydrogen by deuterium or tritium, or the replacement of a carbon by a
'3C- or '"C-enriched carbon are within the scope of this invention. Such compounds are

useful, for example, as analytical tools or probes in biological assays.
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la K= NrRxl ib K=S ic K= 0 101141 In Schenme 2, a nitro-fluoro
conpound of forrmula iii is reacted with an amine of fornula iv,
optlonally esence of mcrowave irradiation,

conmpound o Pgés@g(rsgiv Reduction of the nitro group |n%ﬁﬁ¥+0qﬁlgb%8
for exanple, known hydrogenation conditions such as hydrogen in the
presence of palladiumon carbon, provides the diamne of fornmula vi.
Reaction of the diamne vi with cyanogen brom de provides the
benzi m dazol e of forrmula la. Reaction of the diamne vi with carbon
di sul fide provi des tDPETRARLEDDESCRIPTHONTOF THEINVENEIONZ, J., et
al ., Bioorganic and Medicinal Chemstry Letters, 2002, 2221).

React i 0l099| ihgendadrthe inveition featuresicomngundgiof Fipamila (13 whigly medwateiiae

benzan1Q@§ Rl Lasic (Mewshaw, R E. et al., Bioorganic and
Medi ci na ghﬁﬁ?@%%y ﬁgttérs 2002, 271). [01151 In some enbodi nments,

wherein Kis -CH, - -C(0)-, the benzimdazoles of fornmula Id and ie

are pre%%‘?ﬂsé’éok'ddﬁﬂdﬁrﬁ%dfbﬁ%@ﬁﬁ)& Schenme 3 R2-J

|0110] Compounds of Formula (I) may be synthesized from commercially available or
known starting materials by known methods. Exemplary synthetic routes to produce 7
compounds of Formulae (I) are provided in Schemes 1-4 below. The generic schemes are not
limiting and can be applied to preparation of other compounds having different variables.
10111] Scheme 1 below depicts a general route for the synthesis of compounds of formula (I)
wherein K is NR*, O, or S.

Scheme 1
z (R9),
- S o= #F
Ly — T
(R"),. R® (R3)m R

[0112] Refering to Scheme 1, Z is a leaving group such as, for example, halogen, e.g. iodine,
or a sulfonate ester, the benzimidazole i reacts with an indazole ii in the presence of a
palladium catalyst such as, for example, Pd;(dba), in the presence of a ligand such as, for
example, xantphos to provide compounds of formula (I). Alternatively, the coupling of i
with ii may be achieved using a copper catalyst such as, for example, copper iodide in the
presence of a diamine ligand such as, for example, N',N*-dimethylcyclohexane-1,2-diamine.
See, e.g., J. C. Antilla, . M. Baskin, T. E. Barder, S. L. Buchwald, J. Org. Chem., 2004, 69,
5578-5587.

[0113] The benzimidazoles of Formula (I) as used in Scheme 1, wherein K is NR*,0,0rS

can be prepared by known methods such as, for example, as illustrated in Scheme 2.
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21 WD 2008/ 030584PCT/ US2007/ 019588 101161 Refering to Schene 3, the
i ndazol e acetic acid vii reacts with the benzim dazole vi in the
presence of an acid catalyst at el evated tenperatures to _provide

benzi mi daz®¥PSM¥P4%8fe id. See, e.g., C. Ainsworth, J. A& WSZW@HDSS
Soc., 1958, 80: 967-970. Oxidation of id using, f or exanpl e,
procedures previ ously described provides the

benzi m dazol e-i ndazol eketone le. See, e.g., J. Ha. Chem, 1986,
1109-1113. 101171 In sone enbodi ments wherein R5 is, e.g., a hal ogen,
further nodifications can be nade t gedrv2zde additi onal exanpl es of

Formula (I) as illustrated in Schene 4. Schene 4 NO
peide_x-NO Rz»’JYC\ 2
S O QR I :[ —
' b F ~&” “NHR'

iv
iii v

T Sea
b\a/

NHR?

vi

ia K=NRX

ib K=8§

ic K=0
[0114} In S:cheme 2, a nitro-fluoro compound of formula iii is reacted with an amine of
formula iv, optionally in the presence of microwave irradiation, to provide a compound of
formula v. Reduction of the nitro group in formula v by, for example, known hydrogenation
conditions such as hydrogen in the presence of palladium on carbon, prpvides the diamine of
formula vi. Reaction of the diamine vi with cyanogen bromide provides the benzimidazole of
formula ia. Reaction of the diamine vi with carbon disulfide provides the benzimidazole of
formula ib (Valdez, 1., et al., Bioorganic and Medicinal Chemistry Letters, 2002, 2221).
Reaction of the diamine vi with carbonyl diimidazole provides the benzamidazole of formula
ic (Mewshaw, R.E. et al., Bioorganic and Medicinal Chemistry Letters, 2002, 271).
[0115] In some embodiments, wherein K is -CHs- or -C(O)-, the benzimidazoles of formula

id and ie are prepared as illustrated in Scheme 3.

Scheme 3
Rﬁl
| c N
N R2.J R I D 2R
R‘S a' NHR' a ! i /
R' N. 1

HO Tl\l

. . rR?
vit & vi id

. | [} N
R2 \“/ o 2 (@] , R5
b-s.. = /a
a 1\3 /] \
R!' N, ==
N
R

ie
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101181 Referring to Schenme 4, reaction of a conpound of Fornula (1)
wherein R5 is, for exanple, bronpb, with an aryl or heteroaryl boronic
acid in theopomsaessse of a pall adium catal yst, provi des poargseandssss
Formula (1) wherein R$ is an optionally substituted aryl or

het eroaryl conpound. 10119] In other enbodi nents, further exanples of
conpounds of For mula (1) may be prepared by nodification of R2
wherein R2 is, an am ne, al cohol, al dehyde or carboxyl ate

e.g.
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phar mac I e(;rﬁ]ﬁ?d of
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enhance delivery of the parent compound to a biological compartment relative to the parent

species.
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WD 2008/ 030584PCT/ US2007/ 019588 are adm ni stered orally,
intraperitoneally or intravenously. Sterile injectable forns of the

conposi ti owe Mbs/dzbess | Nnventi on may be aqueous or ol eagiFAUSS2007/019588
suspensi on. These suspensions may be fornul ated according to

techni ques known in the art using suitable dispersing or wetting
agents and suspendi ng agents. The sterile injectable preparation may
al so be a sterile injectable solution or suspension in a non-toxic
parenteral |l y-acceptabl e diluent or solvent, for exanple, as_a
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above, oof saftilde heid salgrinelode acetad) adipateyal ginate casparede, benzatef bﬁnzanesulfonate,

h f h I
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ef fect | v AHBHLOIIRY oflcdfl AL¥isuRe REAIOE Skl BRRo BT 1 1 the

art, dep m ni stration, 'excipleht” usage, and the
possi bi | hydyolgbmids, bﬂhgedlﬁﬁ{%hb@thérethd@e?léﬁ?eﬁﬂ lactate cmalgeta alppap.udi ng

use O Ot 0R5ARE YL AIRRLSIBRAL Hedk e AR, GREEMmdR] Biind e

anount e CO oun resent |nvent|on my be co |ned
with t heparsulfatesg- nhamépqoamaqeoplmseme@waatemm%@tﬁmrmom%e galigylase.succinate,

dosage fQfifMieMartrat¥ ahibc HRRRNIs At URA Mnkiendies tothE Rt RUsuch e oi?éli’ct Ak abe
nmode of adm nistration. For instance, the conposjtions may

f or mul at @dhgfﬁseﬂmwh%ﬁ%@é“bFc%é‘FWée‘ﬁabb%)imﬁlebedrfﬂﬁkﬁp"ﬁ%?“%?fg*ﬁ‘c‘? day

of the npdaliat fierfikBiake uasmmrﬁ;tﬂée&tnp@nas petht @venti@rfidthéeig t hese
conposi tions. 101291 It oulgaﬂ .50 be understood that a specific

dosage aPRpPResxfifallyiacreni BRSPErticular patient will depend
upon a VRERSf Falkfdefiaed @6k approplitdibag:s itvtuddeiidatirhetalqt.gf, Bedispeatdf i ¢ 24

Vo 2008/ g&gsfss?ud{xsgﬁ(qﬁl%oe% Ol?a? %38 g., magnesium), ammoniumn and N*(C).4 alkyl)s salts.
This invention also envisions the quaternization of any basic nitrogen-containing groups of
the compounds disclosed herein. Water or oil-soluble or dispersible products may be
obtained by such quaternization. .

[0125] The compositions of the present invention may be administered orally, parenterally,
by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted
reservoir. The term “parenteral” as used herein includes subcutaneous, intravenous,

intramuscular, intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic,

intralesional and intracranial injection or infusion techniques. Preferably, the compositions
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conpound enpl oyed, the age, body wei ght, general health, sex, diet,
time of admnistration, rate of excretion, drug conbi natlon and the
j udgnent ti ng physician and the severity of cul ar
di sease b(e)‘lgvr(?&&fﬂ'rroégfggd The amount of a conpound of the %qg[ls‘,sg&?}ni%éﬂ
invention in the conposition will also depend upon the particul ar
compound in the conposition. 101301 Dependi ng upon the particul ar
condition, or disease, to be treated or prevented, additional

t herapeutic agents, which are normally adm nistered to treat or
prevent ardadmiaréd dnany mmgpeato&eau}e)rpnmnmsim Stérile opeqade foron of tie

this inventian, reln add| 19 a
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i nstance, the conpounds of formula (1) can be delivered by any nethod

descri bed above. Additionally, the conmpounds of formula (1) can be
adm ni st er ed b.y i rmh-am..at-&m lﬁFC@npoﬁﬂdlg! c@ithm)ng/tmpauﬂdrmfmmaea)

d | ant d
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Hof ma, P Current Interventional Cardiology Reports, 3: 28-36
(2001), t0A@8IcFhd areoundf Baicamppungsiof the presentuavengon graemean be sombingdiwith the
t herein, &4 (S siHSe abldpt kpiswal vanp Bl RAGRARA
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[0129] It should also be understood that a specific dosage and treatment regimen for any

particular patient will depend upon a variety of factors, including the activity of the specific
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active agent can be dissolved and/or dispersed in the polyner. In .
sone enbodi ments, the copolyners can be extruded over the stent body.
101381 Opt onpounds of Fornmula (1) can be adm

conj uncti on Wi {)41%?)53% or nore other agents that inhibit %ﬁﬁﬁ@%ﬂs@s
signaling pathway or treat the correspondi ng pat hol ogi cal disorders
(e.qg., fibrosis or progressive cancers) by way of a different

mechani sm of action. Exanples of these agents include angi otensin
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and (ii) that the device can deliver or release an effective amount of the compound to confer a

therapeutic effect on the treated patient.

25



WO 2008/ 030584PCT/ US2007/ 019588 Preparation 1
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5- Br ono- 3-wodoskbbssgazole. Step |. 5-Bronp- 3-io0do-18-i ndaasbe7bihidd]
Into a round-bottom fl ask was di ssol ved 5-brono-1H i ndazol e (1.99g,
0.0101 rmol) in N, N-dinmethyl fonnam de (10.0 nlL). To this stirred

sol uti on was added potassi um hydroxide (2.03 g, 0.0362 not) then a
cold soI ution of iodine (2.82 g, 0.0111 nol) in N, Ndi nethyl f ormam de
(12.0 155 not) was added draq gvvl se., The m xture was.stirred at

room t ertﬁbmtqﬁl@emf thergpsHHG 28R SO & SUGRIP AT XERI SUMBY Kt BBOFGHC PumPS),
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to 0 C t . | 0
m(;l) vvase%(ﬁ’géﬂmlﬁ”nﬁgﬁg%gégndﬁ% é e%(e}(n’})x urrées\;]\/g&;wsg rre‘(('Jh ?a%?e %hﬁgﬂgée Igftal
room-t empxearsa‘btmmctuThesupmt;andqmlymntmmemsdalivenngiihlc theeapewniit agent. hijlke

t at hed t { g '
TR ST T e
sol uti om.ltmrnivabet}sohcm;mutlc epo ezh bnetebeddedingbelpgymssuwiredoripg heuce
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| oaded in es and puri
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as regl f a%ﬂqg t% trol the rel te of the the tic agent.
311%%{3?}&'[ h C e ?g\jrec( contro ereeasedra of the therapeutic ag

trimeth met hyl') -11- 1-i ndazol e an
5- br ono- [gl:{ﬁj@;@m{]gd relsapeeft ﬁgp@élmagcntggan utilize various technologies. Devices are

known having a monolithic layer or coating incorporating a heterogeneous solution and/or
dispersion of an active agent in a polymeric substance, where the diffusion of the agent is rate
limiting, as the agent diffuses through the polymer to the polymer-fluid interface and is
released into the surrounding fluid. In some devices, a soluble substance is also dissolved or
dispersed in the polymeric material, such that additional pores or channels are left after the
material dissolves. A matrix device is generally diffusion limited as well, but with the
channels or other internal geometry of the device also playing a role in releasing the agent to
the fluid. The channels can be pre-existing channels or channels left behind by released agent
or other soluble substances.

[0136} Erodible or degradable devices typically have the active agent physically immobilized
in the polymer. The active agent can be dissolved and/or dispersed throughout the polymeric
material. The polymeric material is often hydrolytically degraded over time through
hydrolysis of labile bonds, allowing the polymer to erode into the fluid, releasing the active
agent into the fluid. Hydrophilic polymers have a generally faster rate of erosion relative to
hydrophobic polymers. Hydrophobic polymers are believed to have almost purely surface

diffusion of active agent, having erosion from the surface inwards. Hydrophilic polymers are
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0 8 9. 2 ﬁ g@sﬁﬁ% gglge thgﬁp ofi ant Fo &E&n elt'l’lng Eaﬁeg“uzaHdﬁ’o?l) déc4a6 dd,

32 8.1 idaic apid/pobveaens @ide (P.w\ BFD) capolyinest agd = ppivlactns (M z):

452 507 44y ayéawd_gcton-g(pLR—PCQ) &)Q)olﬁ]e? FhdpxgReN fidpblyaaslead Sxide (PLA-
PEO) copolymer can exhibit a higher release rate of therapeutic agent relative to the
polylactic acid/polycaprolactone (PLA-PCL) copolymer. The relative amounts and dosage
rates of therapeutic agent delivered over time can be controlled by controlling the relative
amounts of the faster releasing polymers relative to the slower releasing polymers. For
higher initial release rates the proportion of faster releasing polymer can be increased relative
to the slower releasing polymer. 1f most of the dosage is desired to be released over a long
time period, most of the polymer can be the slower releasing polymer. The stent can be
coated by spraying the stent with a solution or dispersion of polymer, active agent, and
solvent. The solvent can be evaporated, leaving a coating of polymer and active agent. The
active agent can be dissolved and/or dispersed in the polymer. In some embodiments, the co-
polymers can be extruded over the stent body.

{0138] Optionally, cofnpounds of Formula (1) can be administered in conjunction with one or
more other agents that inhibit the TGFJ signaling pathway or treat the corresponding
pathological disorders {e.g., fibrosis or progressive cancers) by way of a different mechanism
of action. Examples of these agents include angiotensin converting enzyme inhibitors,
nonsteroid and steroid anti-inflammatory agents, as well as agents that antagonize ligand
binding or activation of the TGFB recepitors, e.g., anti-TGFB, anti-TGFf receptor antibodies,
or antagonists of the TGFB type Il receptors.

C. Use of Compounds of Formula (I)
10139] According to yet another embodiment, the present invention provides a method of
treating or reducing the severity of a disease in a patient by using a compound of formula (I)
as described above, wherein said disease is selected from IRAK mediated pathologies, such
as rheumatoid arthritis, multiple sclerosis, sepsis, osteoarthritis, inflammatory bowel disease,
osteoporosis, myasthenia gravis, stroke, Alzheimer's disease, Parkinson's disease, cardiac
contractile dysfunction, type I diabetes, type II diabetes or familial cold autoinflammatory

syndrome, allergic disease, cancer, psoriasis, asthma , or graft rejection.
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Ex a n

3-(2-(5-brono-111-i ndazol - 3-yl am no) - 1H benze(dl i m dazol - 1-yl ) pr opan-
1-01 Step |, .

1-( 3-(tert‘!-v8&9%§foaqs%t hyl si | yl oxy) propyl) - 1H benzei dl i m GAZEPY YO e
[ 01491 1H Benzoi m dazol-2-ylamne (1 g, 7.5 mol) was dissolved in
acetone (30 nlL) and powdered potassi um hydroxide (2,12g. 37.5 mmol)
was added. The reaction was allowed to stir for several mnutes at
room tenperature before (3-bronopropoxy)(tertbutyl)dinethylsilane

( 3673 rrtlgll:ﬂ;-r]] Theleet cacyfthadfietod ﬁlfti'@[ménthmjﬁhe cgﬁ'_bh;ekleﬂ&edﬁti@iaj 6ta was
added and the m xtur s washe th, water, . br ri ver
nmagnesi &HF@BP?da?fef?”UgBmé‘bﬁ'Baﬂ??'ﬁ%Sg‘ %“&VHM{”B%‘%?‘% &Wﬁ@md?glgtseol ved
in Lrelt hykmﬁl sopli@e, ivitictaa Héllﬂefei-ﬂlﬁﬁfi by ntcttidds ichewh ircthe agawogfnsqame, biotin
met hyl ene chloride to ene ride 6.%JM0 radient . .t I V,e
T3 (£ dieele A AR e s idsed nsenany S penony by nikie

( 05400 G'ollcgwé"d W@hétf)ct%lsgeﬁﬂlat &1:&{?5 TIT-Z-’%RET:%QQhél.to()l\aﬂbl—kléte&h@n)hafv;phorylationl. ;
5-brono-1-(3-(tert-but | et Si r 1) =N-(.1-(3-(tertbut '
et nyl o TSR S ey ik G B Bt A G BRe R
30 WO P&k SSHECRE (520 RZBESHREd pOIYBIdAal Antiipdhy med Bé-anti rabbit 1gG) and
; I4§;n( L:r%t%%%t%-@td&ﬁ%&; tﬁ%k%ﬂxlp%ééﬂe: uo elcﬁ)lnlst)t?se szccl)t!&cri? qu‘,zé% |333 nm and
5- br onD-tBe flastesckndeZerie rdyiie traydfatddan WP {thoacgapdyd.3.; 41613 nm, vddcdtoingurn is
(0.054g, 0.00012 rrgl%j X phos (0.014g. 0.00001 non,

tris(di BEFSSH ISRUR B0 APl | adi un{0) (0.009 g, 000001 nol), and
pot assi Uot4Hhalt eeférerces Qitéilwithin this d0Qhientrale)indompdrated berein(if tigzimdn)ireip by
degassedeéfhgréesubj ected to mcrowave irradiation at 130C for 15

ni nut es."FRE°fi xt ure was di ssolved in DVBO and purified by prepatory
HPLC. The product fractions were concentrated and then again

subj ect elgdn?pl,lﬂgl‘c purification to give the title conpound. These HPLC

conditions resulted in renoval of the silyl protecting groups. 111
NVR ( 300RH2] [DoBERr e} theSnventiod dessribad-hergin hsry be margifully wglerstgod] the

ZHSSEVE (ﬁég?M@g_;é'i'?nﬁ%eg’ §r§ 8sgf f?éﬂli il\;lflt-]é 13%e ul¥erétbbd &a%esé@xa&'ﬁkes qredor M
iltustrative purposes only and are not to be construed as limiting this invention in any manner.
[0143] 'H-NMR spectra were generally recorded at 300 MHz using a Bruker AMX-300
instrument. Mass spectroscopy samples were analyzed on a MicroMass ZQ or Quattro 11
mass spectrometer operated in single MS mode with electrospray ionization. Samples were
introduced into the mass spectrometer using chromatography, using Zorbax SB C18 column,
3.0x 150 mm. Flow rate: 1.0 mEL/minute. Detection: 254 & 214 nm. Mobile phase for all
mass spectroscopy analysis consisted of acetonitrile-water mixtures with 0.2% formic acid as
a modifier using 10-90% acetonitrile and water gradient. As used herein, the term “R,” refers
to the HPLC retention time, in minutes, associated with the compound. HPLC purification
refers to C-18 reverse phase using a Gilson instrument, YMC combiprep ProC18 columnn, 20
x 100mm. Flow rate was 20 mL/minute. Mobile phase consisted of water with 0.1% TFA
and acetonitrile with 0.1% TFA. Running time was 10 minutes.

{0144] Compound names herein are consistent with the computer program ChemDraw Ultra,

Version 9.0.1, program {see www.cambridgesoft.com).
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Exanpl e 2:

3-{2-15- (4- Met hoxy- pyri di n-3-y1l)-1Hi ndazol - 3-yl am nol - benzoi m dazol -
1-y1l}- Propan- p 1:

5- br ono- N%J(Ogg’?s?geﬁst - but yl di net hyl si | yl oxy) propyl) - 11 P28 a2
ol -2-34)-1- ((2-(trinethylsilyHethoxy)nethyl)-1Hindazol - 3-am ne
101511 A m xture of

143-(tert-butyl di methyl silyl oxy)propyl]-11-1-ben. zoi rni dazol - 2-yl am n
e (0.400 g, 0.00131 nol),

5- br ono- BrepagaiokdP- (tri met hyl si | yfl et hoxy) met hyl ) - 1H i ndazol e (0.71

g, O. 00 0,18g. Q.00031 I . .

%1 o i bERTpTP RS eyl ety 18- g aseple Sy meriote- Uk
pot assi vimdppwaphate (0.42 g, 0.0020 nol) in | ,4-dioxane (3.0 nL) was
degassed and subjected to m crowave |rrad|at|on at {130 C for 15
m nutes. The xgure was filtered ncentrated and\ha residue
di ssolved in Smflfhﬁ@tlon by conﬁlflash. A 40
g colum was wsed al omg—wrth a Y 40%gr-ath ent 4+Txe yr\acetate in
hexane. Th fluct fractions w concentrat ed t: e 191¢ of the
title coppe Z M5 (ESI (+) g, 29. 94 (MrHH) S m
N-(1-(3-(tert- butyld|nethyIS|Ionxy)propy1) 111- benzo[ d] i m dazo ’% yl
)-5-(4--

et hoxy pykh 41 B-@o¥do-3todd- Zerlihahzomd hyl sil yfl et hoxy) nethyl)-1Hi ndazol
3-am ne 101521 A m xture of

5- br ono- [ ¢51-Inte 3 rasnd-betrew faskten JissalvsA Bhppisr bidyagazela (1.9 £ 0.0101 mol) in

benzo(dl jm- G%&ﬁ?lﬁ)‘rﬁhdé 10.0 mL). To this stirred solutlon was added otassuum hydroxide
((2- (trlnethyIS| Snethyl 1H—|ndaz m Step 1:

Brsk it 8 et
191 ny, &-Gob 9i)t &“Pré?WéRW?PPEHOH”‘g( 2§= 8&% D enN'( 64 ny,
0. 00042 ﬂ'fme}h ﬁnﬁ-ﬂude 3%@1@@5&&?@1@&&9@? %S&lexturc was stirred at

PERCHer i ot P

di ssol veghL| 58Indly shioxang walerQZ.0m))o give atphecspate. XThe ﬁeﬂ@ﬁatad»decbl&c&dl\n’hd

sodiun1c r bon te I n 0.76 r
L ushed ek arGuiruBarels hotid odrd o 92b) of s Bfime S dR I helE”
m xture WasMR (30oadH DISDedd)ySs en68 LRI e, 76085 Hé,d i 2hi .mat,em,a?rmso-
bri ne, 23 ﬁ@9$ﬁ£c phase dried over magnesium sulfate, filtered, and
concentr resi due was di ssolved in nethylene chloride and
puri f i edMSyWESI eshnehrieasteesagiM+Eb)- 100% et hyl acetate-0.3 %
triethylamne in hexanes) to give 132 ng (66% of the title conmpound.
M5 (ESI (+)rn/z): 659.01 (M-H+t)

Step 2: 5-Bromo-3-iodo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indazole and 5-Bromo-

3-iodo-2-(2-trimethylsilanyl-ethoxymethyl)-1H-indazole:
[0146] Into a round-bottom flask was dissolved 5-bromo-3-iodo-1H-indazole (from Step 1,
3.00 g, 0.00929 mol) in tetrahydrofuran (25 mL, 0.31 mol; Acros). The mixture was cooled
to 0 °C and sodium hydride (485 mg, 0.0121 mo!) was added. Vigorous bubbling occurred.
The mixture was then stirred for 10 minutes at room temperature before being cooled to 0 °C.
(B-(trimethylsilyl)ethoxy)methyl chloride (1.77 g, 0.0106 mol) was added dropwise and the
mixture was stirred for 2 hours at room temperature. The reaction mixture was then diluted
with ethyl acetate and washed with saturated sodium bicarbonate, and the organic phase dried
over sodium sulfate. Silica gel was added to the solution, and the solvent removed under
reduced pressure to produce silica gel loaded with the crude material. The silica gel was then
loaded into ISCO solid-loading cartridges and purified by ISCO CombiFlash silica gel
chromatography to yield two products identified as regioisomers 5-bromo-3-iodo;l-(2-
trimethylsilanyl-ethoxymethyl)-1H-indazole and 5-bromo-3-iodo-2-(2-trimethyisilanyl-
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Step 3:
3-(2-(5-(4-nmethoxypyridin-3-yl)-1Hindazol - 3-yl am no) - 111- benza(limd

azol-1- yl)nr -1-0l 101531 To a sol ution of <
(143-(ter t‘)‘@ 2?@;@?0 P het hyl - si | anyl oxy) - propy1] - 1H benzoipr(r%T as%((])()l7{09-°88yl

145- (4- met hoxy-pyridi n-3-yl)-1-(2-trinmethyl silanyl -et hoxymet hyl )-1Hi
ndazol - 3-y1] - am ne (132 ng, 0.000200 nol) in ethanol (12.0 nL) was
added 12 MHCL (4.0 nL) and the m xture was heated at reflux for 1
hour. The m xture was evaporated to dryness, the residue taken up in
DVBO ancetidsfyivethsty- 1H-inpaeglaims BMenbiRir€atd3 .93 &L 94%eoverall weldodyhowhskqaent
the TFA salt. 27,s, 1H, 8.82, d, 1H J

1H NVR (300 Q-.d6) ;.
= 7Hz; go%FAlonylsed is %%‘,aggzﬁﬂ%eébfg%“%zfﬁ?“?. 59, d, 1HJ = 7Hz;
7.37, m[0P47] EheThigh Ry pradict 4vad &lentifigd SH§-bidnee3-iadflo- 2@ -trilnethyddilanyl?. 02,
m 11-1. M5 (ESL.(#)m )z 414.90 .(M-Ht) . .
(o- (5 (2ot i Bidkbose b5 Squbiiftos dBiRAEs NOE interpetion forhe SEM. |
| dpm dazoetthPens/ Hied Gahbl. St ep 1:
((3-Nitro-4- ' ) npl ~10 . _
(471 vor SUIMT O ERTRAGRRT 1 852 S0 08 1366wt sy gt = 1.7 8800
N, Ndi i soyH;opsd ity -ees B8 HZ3 1 854,601, s, OHO1358 ddpl ¥ 8.2, 8.2Hz, 2H; 0.919-0.820, m,
N, N- di rrer%_Pyb:‘?ana ) de (3.688 nL, 0.04764 nol), and aniline (2.40 niL,
0. 0263 ol & pllaced into three separate mcrowave vials. Each was
react ed CMEFth/2): 4324 BENBO(MeH). The resultant gel was dissolved in

ethyl a e, hed once w 5 %citric acid and once with brine,
dried aﬁﬁ@%ﬁE&n@r‘gsgldbexﬁeés%@ia fi8Wwas used direct| y in the next
step. NIOQEFITHeAptvRpyadugviBaslidénsified s 5-brin@o-3-iodo-2-(2-trimethylsilanyl-
2008/ 0303§§‘PCT/}§/ gﬁgzéu% 88 Step 2:
((3-am no- 4}'(“65 am no) phenyQOret hanol
"H NMR (300MHz, DMS0-d6): & 7.630, dd, 1 =0.7,1.8Hz, 1H; 7.584, dd, ] = 0.8,9.2Hz, 1H;
7.384,dd, J = 1.9,9.2Hz, 1H; 5.802, s, 2H; 3.640, dd; J = 8.1,8.1Hz, 2H; 0.983-0.811, m, 2H;
-0.040, s, 9H.
LCMS (m/2z): 452.50/454.49 (M+H).
TLC Rr=0.60 in 3:1 hexanes/ethyl acetate.

Example 1

3-(2-(5-bromo-1H-indazol-3-ylamino)-1H-benzod]imidazol-1-yl)propan-1-ol

Step 1: 1-(3-(tert-butyldimethylsilyloxy)propyl)-1 H-benzod]imidazel-2-amine

[0149] 1H-Benzoimidazol-2-ylamine (1 g, 7.5 mmol) was dissolved in acetone (30 mL}) and
powdered potassium hydroxide (2,12 g, 37.5 mmol) was added. The reaction was allowed to
stir for several minutes at room temperature before (3-bromopropoxy)(tert-
butyl)dimethylsilane (1,75 mL, 7.5 mmol) was added. After 1 hour, methylene chloride was
added and the mixture was washed with water, brine and dried over magnesium sulfate.
Upon concentration the crude product was dissolved in methylene chloride and purified by
combiflash chromatography, methylene chloride to methylene chloride 6 % MeOH gradient,
to give 1-(3-(terr-butyldimethylsilyloxy)propyl)- 1 H-benzdd|imidazol-2-amine (0.400 g, 1.3
mmol).

MS (ESI (+) m/z): 306.1 (M+H+)

Step 2: S-bromo-1-(3-(tert-butyldimethylsilyloxy)propyl)-N-(1-(3-(tert-
butyldimethylsilyloxy)propyl)-1H-benzod imidazol-2-yI)-1H-indazol-3-amine
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[ 01551 ((3-Nitro-4-(phenyl am no)phenyl)nethanol (2.141 g, 0.008766
nol) was dissolved in nethanol (40 nlL) under a nitrogen atnosphere
and 10% pal | adi um on carbon (1:9, palladium carbon bl ack, 0.500 b%)é%

was added. WORESR3BHr e was stirred under one at nospher @GYURYHL

for 3 hours. The reaction was filtered, concentrated and the residue
di ssolved in ethyl acetate, washed wt h sat urated sodi um bi car bonat e,
dried over magnesium sul fate and concentrated to give a crude product
that was used directly in the next step. M5 (EST (+)nfz): 215.3 (M+H)

Step 3: 61?5@% Hﬂxt&re%ﬁnwlﬁ&ﬂﬂﬁt?ﬁﬁmmkﬁm rdpy) | LHIBE AR AA 56 1

5 Mqlanogen bromde in acetonitrile (2 was added to He{
(100 i )ylaswige (BOhe, %Owl(%ﬂbrﬁbfaw%)%ﬁén%m%%w %h‘g‘fg‘eg‘a) H-
0. 00876%&5%% b@s&f%t@mlz rﬁ&?@camp&my\@ﬁo@cgi@d)odomwsmto the sol ution

of cyanogen broom de over hour , action was allowed to stir

over ni g '@théﬁﬁﬂé@ﬁﬁ‘)é@@@dlw) F(é%qu%é’ QROOT gralls apd RRjassipt-hytpxide
acet at e,.o\ya$ ?e@l Oﬁ\bltsf}n&ﬁﬁd‘foﬂleﬁg (Ro ﬁﬂ)%@%@assw m&esubﬁid’ct&do PMeowave

rragne3| Um sultate an concentrated. The resultant resi

puri f i edrradiationsait 3eRE dpmtoRrmatagy The PHYEOR ALtissehsd it PW%%PI@?@F@ B50

ng of finalaidy QBURE, - TREDOES): fladidRs Were B&Qeﬂtra(twadd'h}leﬁ@ﬁl s41b_1ected to HPLC

(2-(5- brom) 1= ( (2-(tr|rrethyIS|nyIeth rreth 1 ndazol - I
0)-1- prrssficetiqn 19 gRAIhe Hile Sorapeund y&‘?ﬁ% %llzﬁ'f rgu t’lfFE“’S?‘

5- brono sag; ﬁg&cﬁnwgfuﬁé rimethylsilyl)et hoxy) met hyl ) - 1H i ndazol e (906

s R ot B[P vl 13857350 s

trans- Nl'ﬁi\?ndl-ﬂmuhw gy elobssaned; 201,¢haA.ne (160 mg, 0.0011 nol) and
pot assi um ph 00364 mol) in tetrahydrofuran (19.4

) was MBi( F?b@‘ﬂﬁﬂk%&?@@*ﬁﬁér ging until a greenish suspension

formed. The m xture was then m crowaved at 140 C for 3 hours. The
reaction m xture was diluted with ethyl acetate and washed with 5%
citric dexample2t yrated sodi um bicarbonate, brine, dried over

magnesi WIS [§-{aVRHRad - aiGa Byl Bdindbe-3-gRintnel - ojmidaidlddyipprépas b
chr onmat oqraphy using 0-100 % et hyl acet at e-hexanes. The product was
taken uf”’in ethyl acetate, washed with IN HCl to renove residual
copper anép ISbraiehe g-aaaez-banddinstidsidyoxy)p prpythu-behRid} Gl azol-2-yl)-1-

(2 (5 | AR By e DG BRI NBRE! | oot hoxy) ot byl ) - 11t

ndazol 3-[plisuti Aaixreobini-¢didbbyhdiokibylsilyiod s)rodpyt]- iObendvanisiazol-2-ylamine
(0.400 g, 0.00131 mol), 5-bromo-3-iodo-1-((2-(trimethylsiiyl)ethoxy)methyl)-1H-indazole
(0.71 g, 0.0016 mol), xantphos (0.18 g, 0.00031 mol), sris-
(dibenzylideneacetone)dipalladium(0) (0.120 g, 0.000131 mol), and potassium phosphate
(0.42 g, 0.0020 mol) in 1,4-dioxane (3.0 mL) was degassed and subjected to microwave
irradiation at 130 °C for 15 minutes. The mixture was filtered, concentrated and the residue
dissolved in methylene chloride for purification by combiflash. A 40 g column was used
along with a 10 to 40% gradient in ethyl acetate in hexane. The product fractions were
concentrated to give 191 mg of the title compound.
MS (ESI (+)m/z) 629.94 (M+H+)

Step 2: N-(1-(3-(fert-butyldimethylsityloxy)propyl)-1 H-benzoldimidazol-2-yl)-5-(4-
methoxypyridin-3-yl)-1-((2-(trimethylsilyl}ethoxy)methyl)-1H-indazeol-3-amine

[0152] A mixture of 5-bromo-N-(1-(3-(tert-butyldimethylsilyloxy)propyl)-1H-
benzdd]imidazol-2-yl)- 1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-amine ( from Step
I: 191 mg, 0.000303 mol), 4-methoxypyridin-3-yl-3-boronic acid (64 mg, 0.00042 mol) and
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(01581 To a m xture of

(2-(5-brono-1-02-(trinmethyl silypethoxy)nethyl)-1Hindazol -

yl am no) - 1- phenyl - 114- benzc(dj i m dazol - 5- yOret hanol (74 0..000Q
nol), 4- B %%B d|n 3-yl boronic acid (28 ny, O. ooof§ﬁﬁ5?$”m£ﬁﬂi
[1,1' - bis(di phenyl phosphi no)ferrocene]-dichloropalladiun(ll),

compl ex with dichl oromethane (1:1) (18 rug, 0.000022 nol), in

1, 4-di oxane (1.32 nL, 0.0169 nol) was added 2.0 M sodi um carbonate in
water (0.3 m) with stirring. The reaction was flushed under an

at mosphey ¢ Qgﬁ?ﬂhg%ph&ﬁﬁ#ngﬁferﬁﬂgnéjﬁ@ﬁloﬁ)balmnqm Qdordplexkd WgUrs. The
m xture en co wth eth acetate, washed with

sat ur at é@%ﬂ‘iﬂeﬁam dabt haze- 099‘?%9(—:’“"‘&"(@(1"%9’@?" el frdiaxans Sufi%mat: Thd

concent rgk %ﬁxtumsasrmw% M’%ﬁdlhﬁk&%dﬁﬁtellﬁ' waRk tty’vcem;) Qhﬂh%ﬁhd% and
purified by 1SCO Conmbi Fl ash silica ‘%H chronmf ogr ap 100% 0. 2%
8

anmoni u rW'P‘rSPd? Bas ﬂbshcﬁ withipggonsieated pad hearedatd 19 - gf\ﬁér %hmffﬁ thg myfre was

title comeMRdth N&h&ﬁ%—cﬂlb“ﬁﬁ@ Nasheiﬁ&tt?wﬁ%&’ﬁd briveEihe 6rgamc phase dried over
(2-(5- (4 rret hoxyp 59% 1H i nda | am no(? \Peg nyl - 1Bbenz4n
i mi dazolMapngsiyEsH gﬁoﬁltelrgil concgpiggt re due was dissol in methylene

(2-(5- (%hmegxapuﬁﬁm ﬁyﬁasmehmla%a%éﬁw(seilba%saﬂyyewmaw)%&ﬁaymmmm
dazol - 3-yl am no) - lphen | -1 H benzaBl | m dazgl - 5-y1) net hanol (0.024 g,

0. 00004diex#IeY) tgiven! FIMEA96CD EEhNitls campoupthanol “ (3 L) was heated at

100C formg @WZTJ‘@W@E(MJ&WI) was concentrated and the resi due was
di ssolved in DVSO and purified by HPLC. 1H NWR (300MHz, DMSO- d6) 8:
13.20, s, IH 8.79, d, 1H J=7Hz; 8.66,s, | H 8.24,s, 1H 7.97,s,

11-1; 7.%3dp3: m—(22dﬂ;—(47mc?l§02y]’éﬁ'idim3-ﬁb4;lH?inaizol-m-yliidino}-.]lebendzdd]ﬁhiidalml?vHz;
4.59,s, 2H, 4.0 ? 3H. M5 (ES! (+) mz): 463.61 (MrH+). Exanple 4:
Et hyl yl)propan-
15( tr i’inqpﬂsgﬂywkfswmwan:cdfli{eé{yl()erthx(tﬁ]-c(u#neﬂm-hmnlypyyj pkbpyl%—lyﬂbenibkriidmtakm
-3- ylam - nzof el azol at.e I ey Al
411 Yor VS TR T PsHeRzaxren DDA SRR R 0 1 My
0. 029 rmin)me ai3hang 0. qonsommpl)on z&amﬂl()z Omdl)wmedqeﬂiolw HQOl ¢.6wil)) and the
sul furic a
r ound- b JHX 8&?’1 T,(C{T%t r%f? I WI t \@ern& %jff-\;a or%téigg dggtnless the residue
condens gakenTipsn 8 Oiand pnnﬁedjb}epmagranve HPLC to yield the title compound as the TFA
salt.
'H NMR (300MHz, DMSO-d6): § 13.27, s, 1H; 8.82, d, 1H J = 7Hz; 8.73, 5, 1H, 8.24, 5, | H;
7.69, m, 4H; 7.59, d, 1H J = 7Hz; 7.37, m, 2H; 4.57, m, 2H; 4.08, 5, 3H; 3.56,4d, 2H, J =
6Hz;2.02,m, 1H.
MS (ESI (+)m/)z 414.90 (M+H")

Example 3:
(2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-1-phenyl-1 H-benzojd]imidazol-5-
yl)methanol
Step I1: ({(3-Nitro-4-(phenylamino)phenyl)methanol
[0154] (4-Fluoro-3-nitrophenyl)methanot (1.500 g, 0.008765 mol), N,N-
diisopropylethylamine (3.054 mL, 0.01753 mol), N,N-dimethylformamide (3.688 mL,
0.04764 mol), and aniline (2.40 mL, 0.0263 mo!} were placed into three separate microwave
vials, Each was reacted at |50 °C for 30 minutes. The resultant gel was dissolved in ethyl
acetate, washed once with 5 % citric acid and once with brine, dried and concentrated. The
residue was used directly in the next step.
MS (ESI (Hmvz): 245.1 (M+H")
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WD 2008/ 030584PCT/ US2007/ 019588 heated with stirring under nitrogen
to reflux and nmaintained at reflux for 5 hours. The reaction m xture
was concentrated to about half volune diluted with ethyl acetate. The
or gani ¢ | ay@r200683058khshed wi t h saturat ed sodi um bi car boPATES20(H{0¢%58%nd
dried over sodium sulfate. Concentration yielded a straw col ored oi l
(5.68 g, 93%, which was used in the next step wi thout further
purification. Step 2:

Et hyl - (trans- 4- hydr oxycycl ohexyl am no) - 3-ni trobenzoate 101611 A

m xture of ethyl 4-fluoro-3-nitrobenzoate (5.18g. -0.0243 nol),
trans-4- am nocycl ohexanol 0. 027 nol), and

N, N-di i §€¢pr2op‘;@'@?ﬂ?‘?‘ér@h@‘)ﬂ‘l‘Ei@)l%Le“Y@“m@ in

N, N- di mpg 1%} {@LINR- ﬂ&l&%ﬁdﬁ&o C‘!;anmﬁqemaaawhwgwma@nfo@aﬁﬁgcmolved in

vessel s was m cr owaved m nutes., The. conbi ng?q{?%t ur es

ver e di methamol§40rmbk) wngler apitfogeratmpseheagiang 107e Boliadinmor, car aci d,

bri ne, gﬁ‘lzﬁﬁurﬂ‘(ﬁfboﬁgﬂdcﬂm 560 % YA 2AREH. CPRCAREr8 Waslstirfeddinder oncdmgsphierea
yel | ow \VS] mz): 308.8 éWI\/HrH+ Ste

; hyl . : :
3- ani noﬂﬁh(/tirpamfoAB ﬁ‘?ﬂ?so AL AR fﬁ‘?y)"ﬁé?FEHg‘tei g fesiduc dissolved in
Et hyl - (%{}@ﬁcdﬁt@%sﬁé‘d’@i{ﬁ kbRt seaiuRohicabidd, abed e ntaghdsiiid gulfate and

0. 00337 nmol ) was dissolved in 15 nL of eép anol he sol uti on was
spar ged capeentraied I“bg’éfﬁ afcg.'qe@‘y\%qgwbgl;latt\ﬁgs usad APty 1B fhedrtseR- adi um on
acti vat e@s ¢eg }t‘;_qs_rmg;;p{t)n was stirred under 50 | bs of hydrogen
until the upta hydr ogen ceased. The reaction m xture was

filtered through celite and concentrated to an off white solid (0.91

g, 979 Sié)ﬁﬁe{ (éSAm{n’a)-I%:ﬁ}nylaiﬁlb&ﬁzoﬁﬂkmazﬁ-smﬂnetﬁgdwI | o
ami no- rans roxycycl o m €. 2.l

101631 49 B%" didgan P?F“Hﬁﬁ'%%i)ﬁ“%w?ﬁa‘%zeg W\?\t/aegaagg”%i%
W?t er ( Q5.amy)o-l4qpﬁen@ﬁﬁ1111%)plémmdrebmhbuma“78@$ B. ngj%ftsomﬂ) ]tcmrrq:lhnra:tl 260 miL} h
stirrin s was  added. dropwi se vi | .

3 i nosenah oY Rs egeutPERbRsRakTis Bk et LA RO ERBota,
not) in atuatvhatm&nr(o?emtgh) t}auebndbnhatad THh¢ tesidud wandisspl tdddn ethat adetate,
T R RSt o, R M Sl SRm FU L B SR

ri‘e cuo to
the tit |'ﬂ1e0‘98‘ﬂ]lﬂﬂﬂ’lﬂ51€lﬁh VFgpuriBUpydkstaphrofmiatogirphe usiof 6% meyBarat 81 D@‘M S
303. 75 (I\/‘P,H-%L gﬁ 1 tcp%
2- ani no-& 7 f'%é’ ut yl di met hyl si | yl oxy) cycl ohexyl ) - 1Hoenzi 4dl

im dazoIMSQEShfmmﬂ)i 240el (M+H+)

Step 4: (2-(5-bromo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-ylamino)-1-
phenyl-1H-benzofdlimidazol-5-yl)methanol

{0157] A mixture of 5-bromo-3-iodo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole (906
mg, 0.00200 mol), (2-amino-1-phenyl- 1 H-benzoimidazol-5-yl)methanol (435 mg, 0.00182
mol), copper(l) iodide (110 mg, 0.00056 mol), trans-N' N>-dimethylcyclohexane-1,2-
diamine (160 mg, 0.001 1 mol) and potassium phosphate (772 mg, 0.00364 mol) in
tetrahydrofuran (19.4 mL) was stirred under argon sparging until a greenish suspension
formed. The mixture was then microwaved at 140 °C for 3 hours. The reaction mixture was
diluted with ethyl acetate and washed with 5% citric acid, saturated sodium bicarbonate,
brine, dried over magnesium sulfate and concentrated. The residue was purified by flash
chromatography using 0-100 % ethyl acetate-hexanes. The product was taken up in ethyl
acetate, washed with 1N HCI to remove residual copper and rechromatograped to give 75 mg
of product.

MS (ESI (t)m/z): 564.3 (M+H)
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WD 20081030584PCT1US20071019588 101641 Et hyl

2-am no-1- (trans-4- hydroxycycl ohexyl ) - 1H benzi m dazol e- 5- car boxyl at e
(0.97 g, OwoOQad/mwdsy was di ssolved in N, N-di met hyl f or meoTdes2¢01019588
0.2 nol) at roomtenperature. 1H I m dazole (0.50 g, 0.0074 nol) and
tert-butyldinmethylsilyl chloride (0.53 g, 0.0035 nol) were added and
the m xture stirred at roomtenperature for 1 hour. The reaction

m xture was diluted wth ethyl acetate and washed with saturated

bi carbonate then brine. The organics were collected and dried over
sodi um sul fate and concentrated. The crude solid was purified by

vt Ao e e et
(1.099 gy Y‘“WE“( Hophonyl; 5’ i . Ethyl

2'1 ('5- br qoTss} To(am {xiiire € (1(3-Biomol )-GR Hakpgthysiyl)ethokreldd - OH-iBdazbbdd no)
(t r ans- X14pigek L-phepi dHRewreEndatl i ehanl 4 e 429943 50 i dazol e

-5-car bQﬁQ{h@{y@y{;ﬁﬁ@Eﬂ]b&dﬁdﬁdﬂ(@S@ig, 6td®9!8 mol), and [1,1"-

2- 1- t ut th I | o 1Hb d

[ da oGP R s T B O R R S AE
(trimet hy:llﬂllSmﬂg,tmmOp)zmdm ip 1 awqonQZMEleaOlﬁﬁgmoD VOB @A@drind M SOdlum
]rH)IAf; fjl gxa%ﬁﬂ%g u‘( W c%& 3 B'Rédrﬂng\s%tm e, ) Sesrlazlilcrtrl]ogh%? %ﬁ&te‘ﬁ u(-xggr a%’thSngrg%?

tris(di bﬁgmaykdadzelna&bleﬁptb pie)0di °‘Cafdrddi drodis. m@mwguremmmz:omﬂ)dim@i with
p! faced I rﬁacet:ﬁé QVANEd etﬁgs%ﬁa?edvs%g‘%%l btcf;mgnaﬁéa %ﬁhé,g]gie@o q‘ﬁfgnggﬁm sulfat

stirred der nrtrog en an re washe Fticonal

1, 4-di omdeonﬁt@nﬁsatml.) Thatesidue aws taben vxemethmge thlendt andagrifiadiby ISCO

m cr owavd al L. I T 'y

diluted (5\(,1) @E@#yﬁﬂ%%gtcg& r%gwmgéhg%ldvﬁh&é%u%}gﬂéﬁg%t J}a at ecf& Blé{

bi car bormetetetmrartch engivei2dang dfithe tlgeamroupdase was dri ed over SOdI um

sul fate g I brown residue which was purified by

conblflasﬁqc% ?r'gﬁgg?jgp ybhﬁﬁ}a 40 g silica gel cartridge using an

initial eluent of 10% ethyl acetate - 90% hexanes for 5 mnutes then

a gradi esfaépfﬁo(z?{s"/ 4B ox P B Es- Qﬁ.ma%za@spna;ﬁnaﬂﬂyaam. H-

Concentration o product fractions gave a yellow oil" (99.1 np).

M5 (ESI l(enyﬂﬂwmamis-mn'ewgnh) Step 7: Ethyl

1-((trang; (Aﬁuz naua b sgmﬂml& dm;) @Jﬁt@?ﬁ%kt}l Rit{1fek thyl)-1H:
ﬁﬂ ]m ﬁ(q trlne&%)# Whet 0X ? {{%I&y)me Yo

met hoxypyr| Oet 1H 1 ndazo| -
L B sk S-sHab Liphiikd Hob o aiA B e A DA 2t 9100000 oD

2- (15- br offa-olos(M- HET (1TRLHYA athhnad €3 MO WaiBédied dt-106*C 8 2200is3TH @BItIdA)wab

Et r ans- 4opeedvrateg ang th TEIEHR Yvas disobeeg i PMER and pyrifiad byHER G4 i ni dazol e

- 5- car boxyheire( 3(0691%1: ws@ &98:12512018) DH;ID, d, 1H J=THz; 8.66, s, IH, 824 s, lH
ri d| n- -boroni.c aci

4- met hox 14 nol

to a 20 ﬁy\ﬁ H; 7a§|H %%Jﬂﬁeb i 6]% 7(d?lo%gﬂg ?é’?ng 1‘@5&‘%% ST the
reacti ong.03\e) £908/ 030584PCT1US20071019588 mi xture was added 2 M

sodi um car.b t (0.3.n) followed by the addition off1,1"-
bi s(di ph@ﬁ}gﬁﬁéSﬁH%g%gér(W Edel di chl or opal I adi um(11), conpl exed
with dichloronethane (1:1) (10 ng, 0.00001 nol). The reaction m xture
was heat gd unlder nitrogen at 90C for 1 hour. The reaction m xture was

diluted yl acetate, washed with saturated sodi um bi carbonat e
sol ut i oNE eyl grbmed-hyaeo3kcgdsh ey itage(dvmsthibiyeytidiv aryly-oHi-ndnsaM3t at e

and conc a The .esi.du fied by conbifl ash

chr omat ?ﬁ'ﬂ}fbelg'gp T'Hg?ﬁf?%g?ﬂ& hé chloride as eluent and a 40 g

silica gekp mamnyldgﬂuon%-:ghuehlﬁntoms run from 0% nmet hanol to 4%

met hanol Caoncen h du o un

i ah vaclificst ol g ibeprt AR L § kul ad BBOPRLTL sl 26RBn! Bl he
(40 mL, 0.4 mol) and sulfuric acid (1.75 mL, Q. 0328 moI) were added to a 100 mL round-

bottomed flask fitted with a Dean Stark trap and reflux condenser. The reaction mixture was
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M5 (ES! (+)mz): 771.07 (MtH+) Step 8: Ethyl

1- (trans-4-hydroxycycl ohexyl)-2-(5-(4-met hoxypyridi n-3-yl1)-1Hi ndazol
- 3- yl am nwp-2bbd/d3essz o[ d[ | m dazol e- 5- car boxyl ate 101671 HoT/@s280/004588
vial ethyl

1-(trans-4-(tert-butyl di net hyl silyl oxy)cycl ohexyl)-2-(5-(4-

met hoxypyri di n-3-y1)-14(2-(trinet hyl sil ypet hoxy) net hyl ) - 1Hi ndazol - 3-
yl am no) - 1Hbenzci d] i m dazol e-5-carboxyl ate (25 ng, 0.000032 nol) was

di ssol ved in ethanol and 12 M H 75, nL The resul t.ant

i 2t ur o hraled Mateor 8 U HSDTEORG) o TR as B A R B U O o a

Ioal ehyflrbﬂgo;ﬁa{mg{@n@b @ﬁ&éﬁtﬂa@d tbyibdsdl?lhﬁlfcxjghﬁledﬁﬁt : wgggﬂf estrgltacem m;e

yophol i zed_ to obtain e compqund, .as salt in a

yi el d. OBy st ecgggk,ﬁ&t):rat r@gm ¢ PB" G WA 4" 3“"" gverppem

3::?) Z gs%?‘éitc EonceéntrBtior’Yiklded aEQTV Sil?gdﬁ 05505)63 ggag%ﬁ,tzth)mﬁis gSSe?gl@ (h; next
S . , , . y =

9.9Hz, P, W*ihogéﬁﬁhemlé“r%"fn%(t J =2lHz, 3H. MS (ESl (+)mz):

527. 05 (M+H+) Exanpl e 5:

N—(l-cyc £X nonet.h 1H b ni |l dazol - 2-y1)-5-(4-m

et hoxyp né‘]liﬁ'i)( H%&fﬁ’f%"ﬁﬁ?’ﬁé‘“@{”@ﬁg Rk bdzoffe Y-

4- Cycl ol'[exailgmmmﬁ:dﬂetmob&‘rmm-e m&épzmmllsagomﬂaw frakt-Hy |

o i RRERRR i ReSE R BB B il S o8

cycl ohemaalam NfN ﬂhnéihiffbr@:farrﬂlﬂZﬁ ﬁhlép inthre2®80 mmlr@waandeactton vessels was

N.’ N-di | SO va%/(/eg Fgﬁoa’@ f%r 7 tcs The &)?nom%_lrﬁixmésewﬁg qﬁgted with ethyl acctat

smultarfE woseperaesyr nges € reactron mxture tur

i medi atweasped with 58 aipepusyatriconid being elngé bverisddiwmssutfate ahd dondentrated t0
anot her Th action mxture was slightly exothermc and
stirri ngg“"gdr9 tagelrl]%“drgﬂmf the reaction was conpl e%/e as WO

2008/ 030384953]%0@22003780319588 Xeterm ned by LC/MS. The reaction .

m xture was then diluted with ethyl acetate and washed with 5%citric
acid then brine. The organic phase was collected, dried over sodium
sul f at e Stewrl3.c Stk Ft-aminocd-(twans- %Vﬂmﬁiyefqlﬂmybnﬂs'ﬂpﬂéﬁﬂln%d under hi gh

vacuum t g, ¥ &bl iBedihis 4-1lard 08y dibtix§1ar RtV obenzoate (1.04 g, 0.00337 mol) was
dissolved in 15 mL of ethanol. The solution was sparged with nitrogen followed by the
addition of 5% palladium on activated carbon. The reaction was stirred under 50 lbs of .
hydrogen until the uptake of hydrogen ceased. The reaction mixture was filtered through
celite and concentrated to an off white solid (0.91 g, 97%).
MS (ESI (H)m/z): 278.56 (M+H™)

Step 4: Ethyl 2-amino-1-(trans-4-hydroxycyclohexyl)-1H-benzimidazole-5-carboxylate
[0163] 5.0 M cyanogen bromide in acetonitrile (1.0 mL) was added to water (35 mL) in a 250
mL round-bottom flask at room temperature with stirring. To this was added dropwise via an
addition funnel ethyl 3-amino-4-(trans-4-hydroxycyclohexylamino)benzoate (0.91 g, 0.0033
mol) in methanol (70 mL) over 1 hour. After 3 hours the reaction mixture was concentrated
to an off white residue. The residue was triturated with cthyl acetate and dried overnight in
vacuo to give the title compound (0.97 g, 98%)'as an off white solid.

MS (ESI (H)m/z): 303.75 (M+H")

Step 5: Ethyl 2-amino-1-(trans-4-(tert-butyldimethylsilyloxy)cyclohexyl)-1H-

benzoldlimidazole-5-carboxylate
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Ms (ES' (+)mlz): 292.63 (MtH+). Step 2:
3- Ami no- 4- cycl ohexyl am nobenzoic acid, ethyl ester [0169] In a 250 nL

round bot t‘?@&é@%gégt hyl 4-(cycl ohexyl am no) - 3-ni t robe%%gﬁfsgwﬁmggs g,

0. 0103 nol olved in ethanol (40 nL) and 1 gra

pal | adi um on carbon (54.62% water) was added. Cycl ohexene (7 niL, 0.07
nol) was then added and the reaction heated at 83 t for 3 hours. The
reaction mxture was filtered through celite and the filter cake

washed with ethanol. The conbined filtrates were concentrated to give

(2 3¢ tl) [Dies) GZIli\jﬂletﬂﬂmaSi -@rdak Avnidsdx ytpdloteakl)d H-baz{nk8hzofer Fwhtbpx y121630.91
M+1-11

2- ani no-& Oiﬁf BWQM ‘%ﬁDB’éﬁ NIt farmaide (10 miky 0.3 BOP G408 5 v
CyanogeneBpaaiuee lll—nlxamamnm £0 b60.§42bolivhnd weetsbuyddientthytsilwhedoride®. 531,

1.4 mol ) (l)dég ngcﬁ? %—féjh%ﬁ dlplOt G Orr}'ef sltl%%h a coor Otgrrr?p rgﬁPee fo?’tl LH;)SI' Wer}eactlon

stlrrln V\nseaso

3- am no-mixaye vahaitytbdwitheteh 2eitate aad wdmmwltheammtec(tﬂca’a‘sorg;e BeB@s8 The
nmol) in ethano 3 Vi.a_an i e 5}

Tt o SRt vest Rl ang ARelByd st GalUiB Ak BEhLHEREL Brudibhonid was
di ssol vadriified by byibiflasth etrematography heiog wiethylenatchiosite andweihamnl as eluent
blcarbo on then brine.. The_or g dried over

sodi um sJP&%??ﬁ'al{w S SoheEN cemfatedi tP%we 3P K slpelsggéfﬁ%e @bl id was

trituratid (B6tE)mtDandod (M Eered and washed with ethanol to give
1.747 g of the title conpound as a grayish solid. M5 (ES' (+)rn/z):
287.61 (MrH+). Step 4:

(2- A NoStep 6y Etigh 8x(Gbrords b2 tinke thylsily Dy thonpxmeshyd)-1 Hoindazol 3y lampuep) ri-

(18 o 0 e GRS o S o
mol ). WWHORGSIsA mixturepfiathid 2-amine-ddenns-4- (%rhmylém@ylﬂlmmqyﬁlohﬁm b
tetrahygy &%@m,mﬁeg em%s;,ﬁa@x?dz%g "@Abokla Qadi'?—ls b%ﬁo-@qgﬁdil-Q(ZOPV"' se

V|aasyr| reaction mxture. An 1 nit di sh col or

occur ed Gimetbyleidyl)gphaxydmethyl] tbwdﬁac&q Upe mﬂee&ﬁp%ﬁbmgl)r hivdicxene &6 Bhd a
preci pi t@d&y L5, Forassidhd s&hala@ws k) ©.0088% toPp) xéﬂﬁﬁudﬂ lesmﬁ.ge@lomm hol) and

dropwi se addition of saturated anmoni um chl ori he mi xture

URCAACE K I - T SR AR SR PR W
2008/ 03%%@‘3@5@ Ofhe/ 1848 Bnixture was stirred under nitrogen and the sides were washed

down with additional 1,4-dioxane (0.5 mL). The reaction vessel was irradiated under
microwave radiation for 60 minutes at 130 °C. The reaction mixture was diluted with ethyl
acetate and washed with aqueous saturated sodium bicarbonate and then brine. The organic
phase was dried over sodium sulfate and concentrated to a brown residue which was purified
by combiflash chromatography on a 40 g silica gel cartridge using an initial eluent of 10%
ethyl acetate - 90% hexanes for 5 minutes then a gradient to 30% ethyl acetate over the next
15 minutes. Concentration of the product fractions gave a yellow oil (99.1 mg).

MS (ESI (+)m/z): 741.82 (M+H")

Step 7: Ethyl 1-((trans-4-(tert-butyldimethylsilyloxy)cyclohexyl)-2-(5-(4-
methoxypyridin-3-yI)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-ylamino)-1 H-
benzdd]imidazole-5-carboxylate 7

10166) Ethyl 2-(5-bromo-1-((2-(trimethylsilyl)ethoxy)methyl)- 1 H-indazol-3-ylamino)-1-
(trans-4-(tert-butyldimethylsilyloxy)cyclohexyl)- 1 H-benzdd]imidazole-5-carboxylate (90.1
mg, 0.000121 mol) and 4-methoxypyridin-3-yl-3-boronic acid (22 mg, 0.00014 mol) were
added to a 20 mL vial and dissolved in 1,4-dioxane (2 mL, 0.02 mol). To the reaction
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organi ¢ phases dried over sodiumsulfate and concentrated to give the
title conpound (79.4 ngy) as an off white solid. M5 (ES! (+) nmlz):

245. 68 (MtH+) Step 5: _
(2-(5-br onﬁ’gfﬁ?sﬂ’j&si‘i net hyl si | yl ) et hoxy) met hyl ) - 1H i ndE£dYU37{0%%h0)
-1- cycl ohexyl - 1H benzo(dl i m dazol - 5-y1) met hanol 101721 In a 20 ni

m crowave reaction tube was wei ghed 5-brono- 3-i odo-14(2-
(trimethylsilypethoxy)nethyl)-1Hindazole (653 ng, 0.00144 nol). To
this was added (2- am no-I|-cycl ohexyl -1 H benzoi m dazol - 5- yOnret hanol

E fgi 1 rmigtlg‘% 8@%%@&(& F?*ld)sodﬁlm%na_{\éag ngﬂﬁgd;!g hﬂ)b%mgétgliyethé aft’didbraﬂima -
mg, 0. mol)),. copper(]). iodide , 0. an

bot sl ifGHRbSPRloBP BB eg s s OB B A SpatR e LR e

ar gon ang. i ety ARYSI66I04ad). (e Rbctidh rikni®vhs N@sed!3Br widtBgh at PO for 1

reaction m xturée was stirred for several mnutes wth, araqop@g%ggéng.

at r oom hasppThemgactioggpixiuss wap dilyipd with sthvhacstale Arashed with satysa

i rradi aty;efbdiafe sa1lRHMRAd 8Find. 4Ph&orgdhie phia elak AHedTbvdr yodivinaalfaeahed and
diluted with ethyl acetate and wa Eed th%%ﬁ&t h agrueous .sodi um

bi car boﬂé’?éﬁ“"@ﬁée%fﬁi%l%ﬂsé’“ﬁ@ig ¥ eerphida PmAeHPY VNG | ut e

sodi um bhe@akRARRkR1entRRIRIIGAS elueht MAASIO g¥lscadici etrdgerA gadidaamvasihinat e
and concentrated. The residue (750 urifie

£ . \Was E: d btﬁ f!:jgﬁiSht .
chr onat oGP Py mEhRRR] to 4 ¥epgthanql oxer Z0dninutes, FPREsaUaTRE e REATECLIREIRYy |
acet at e @ldeemph vd@mPERd 5618 MR Sf theaide dompbundtdsa foahurm wi t h net hyl ene
chl ori de and t?%{“gzl ‘U'STL}t ll_lgl tially 10%ethyl acetate for 2 mnutes
then a gMédﬁéh'* )6 d%‘f cetate over 20 m ns. The product
fracti ons were conbi ned and concentrated to yield 334.6 ng of a pale
reeni sh_white sql.id. L (+ [ Z) 27 ( ME1-1).. i
(S eye o Esia- GramdrbitoptEhed o 15 Y Aes Py biens S imdaptsy
y) et hyl ylamidd)i i zedoidi midsavl 638 caidbidxple o[ di | mi dazol - 5- ypmet hanol
01731 | . I j b - (5- -
(o1 met HOMETT B AL SV Ry MR Al Rt e |,
benzo[ d] insihdeggtidin-3-ylrief(R4rmhetid§ity rethox nd@i2 s YH rinddzol-3-ylamino)- 1H-
4- met hox rdi.n- 35 YL bor onj !
111 bi P RtIats SERBRUTE et S BpdpsThhot s Haly Bl b8 2t and
wi th di chl brid@e(0itsmel]. 1THe refulantyixtare0GE hatedvat] 100 *¢dor hh%l_lrrhefaf@b@ﬂﬂvas
added 1, 45| én%?éﬁ%@lgm?é Joow Bﬁgg.é&pg%ﬁeta%g HBiEC.! PRULdsABE Akt hRas

stirred under "an argon "at nos I's mxtrure was then added 2
M sodi umyeopdiizaditocobitzin phe titte oro@und s thadFAseltieab2Yoneld xt ure was

m cr owav kit 120, 4k 2 {@aft ¢ hig}, Ui (d 171 £6 ey,
Uhrougn & Syak (s ooyl b e B0 PR IRey s Fhe
wi t h et RARGI420BhE), 4976 BHAM19(q, 21D 20U LIB0E AT RH)SPANH DT 9588 2H),

concent r i) aSIsi ey olih Ay HLOTH09ARNY USing a 40 g

silica gel g % et hyl "acetate/ hexane gradient. The
product MSAESE Ghov/ep @dtMEHt)ated to give the title compound (29

ng). M5 (ES' (+)mz): 598.83 (M+1l-0. Step 7:

1- cycl ohexyl- 2- (5-(4-met hoxypyridi n-3-y1)-1-0(2-(trimethyl silyOet hoxy

) et hyl ) Examplefiazol - 3- yl am no) - 1H benzo[ d] i m dazol e- 5- car bal dehyde
N-(1-cyclohexyl-5-(morpholinomethyl)-1H-benzodimidazol-2-yl)-5-(4-methoxypyridin-
3-y)-1H-indazol-3-amine
Step 1: 4-Cyclohexylamino-3-nitrobenzoic acid, ethyl ester
10168] Ethy! 4-fluoro-3-nitrobenzoate (5.73 g, 0.0269 mol) was dissotved in 25 mL of DMF.
While stirring under an atmosphere of nitrogen, cyclohexanamine in § mL of DMF (3.4 mL,
0.030 mol) and N,N-diisopropylethylamine (14 mL, 0.080 mol) were added simultaneously
via two seperate syringes. The reaction mixture turned imrr;ediately into a deep
yellow/orange gel and was diluted with another 5 mL of DMF. The reaction mixture was

slightly exothermic and stirring was maintained until the reaction was complete as
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101741 In a 20 nL vial was added
(2-04(2-(trimethylsilyDethoxy)nethyl)-5-(4-

met hoxypyrwei206sas0584 - LH i ndazol - 3-yl am no) - 1- cycl ohexylpcthish@mgoéssgi m
i dazol -5- yl)methanol (29 ng, 0.048 mml.) and 2 nlL of nethyl ene
chloride. The reaction m xture was cooled in an ice water bath

foll owed by the addition of Dess-Martin periodinane (29 ng, O0.68
nmml .). After 1 hour, the reaction m xture was diluted wi th nethyl ene
chloride, washed with aqueous sodiumsulfjt and ous sat urated
Sodi U HFEET196H BY £CAISTTNG ACoc PRI HRs AL P UcbosPiaang st L
3 ul fa: f\ﬁmcb'*/tﬁﬁﬁﬁéﬁﬁﬂti HeAbrine. Thdb cﬁ)ﬁﬁe@l@ cgggctéglg)inm% s¥ESm4S Hte
irectly in e next s

N- ( 1- cy @ndrenepatrated mxﬂ%'gw %wé'r:hwl)dlzi @@ﬁ&@&dﬁ?%i& Id §§§f§°f8 ghe 4
nethoxymwgbghgoﬁﬂyl) 1- ((2 (trinethylsilypethoxy)nethyl)-1Hindazol -

-amine [01751 In vi al, was added

1-cycl o 9¥HZ+F3@(@9%§9K8%?§}r|d|n 3-y1)-1-02-
(trinethyIS|nylethoxy)nethyl) 111-i ndazol - 3-yl am no) - 1H benzo(djimd

azol e- 5- car bal dehyde (28 ng, 0.047 rrm)leiét hollne (10 ng, 0.11
nmol ) ar?é?Pn%tM"é‘ﬂ@‘%?ﬂcme&‘é'”ﬁ“?ﬁf)‘“'ﬂa ﬁﬁgg S¢€Tanount of acetic

aci d wagors sl a 250 nill@®uh&B6ttdrd Aask étﬁ)u rﬁc?&lbhéx@li:xﬂho)FK)@iﬁﬂobefm%m at e,

for 10 mn. iumtriacetox bor h 3 t hen
ndded aQeTORELHE 113t VRO SB A i b Eehen it hsaadiD oh sHEPL it
The reags4.emmoWatér)vas wadedd ldyutoﬁékme t’hmm:eDJoy Ineulpwasthen adiled anditheasdveion
w th water uJ blcarbo te an The i ayer
was dri dgated E‘?§3 6#06 ﬁ]hé’ﬂ Horbg' et 8% t7t(ﬂ§“m§:?he° ]’ﬁe g‘}adlntkl fe fiee
conpoundakelwasghigd widhi eﬂ;}’mnmamdnbﬁhadé'ﬂtr&tys waretdoscmexttd &1 gipe 2196 t{tES
(+)rn/z) % g

N-(1- cyﬁmgﬂéaS?t(rﬁ%’P H(t)arr\ ol ﬂ’et hyl ) - 1H benzo(dl i ni dazol - 2-y1) - 5- (4-
nethoxynys(EEW%QhW@QZ63H4MNH&f&J 3-am ne 101761 A m xture of

(1-cycl ohexyl-5- norphol in-4-ylmethyl-1H benzoi midazol -2-y1)45-(4-
methox y- pyri d in-3 -yl)-1 -(2-trinmethylsilanyl-ethoxynethyl)-

H- i ndaz diteg33.y Ethyl 2ramigo{1t&y chahexyMBI-DR3BNAIROE 80T caBROBT¢ 019588

0, 0000 30 s WALAGR Y05 SR s b bl VL 208,

m., 0.0 a septum cover was
78 C f orin 2 29 mrlsrouTiéh bottara dliatkoat rodm temperainre wzldhmtls afethinwep %sidpql f i ed

m ﬂf)LC deSpwik€h Sordtich 883 81541y OBRAY N A hHnzdB abilFSuryt 202,25 300.06858
- mol) in ethanol (25 mL, 0.43 mol) via an additon funnel over 45 minutes. After 3 hours the

reaction was concentrated. The residue was dissolved in ethyl acetate and washed with
saturated sodium bicarbonate solution then brine. The organic phase was dried over sodium
sulfate and concentrated to a dark solid. The solid was triturated with ethanol, filtered and
washed with ethanol to give 1.747 g of the title compound as a grayish solid.

MS (ESI (+)/z): 287.61 (M+H").

Step 4: (2-Amino-1-cyclohexyl-1H-benzimidazol-5-yl)methanol

{0171} In a 20 mL vial, ethyl 2-amino-l-cyclohexyl- 1 H-benzddimidazole-5-carboxylate
(101.5 mg, 0.0003532 mol) was dissoled in tetrahydrofuran (2 mL, 0.02 mol). While stirring
under nitrogen, a solution of 1.0 M of lithium tetrahydroaluminate in tetrahydrofuran (1.0
mL) was added dropwise via a syringe to the reaction mixture. An initial reddish color
occured followed by the reaction mixture becoming straw colored and a precipitate formed.
After 1 hour the reaction was quenched by the dropwise addition of saturated ammonium

chloride (1 mL). The mixture was extracted with ethyl acetate three times, the combined
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Exanpl e .6: Et hyl

1- (1-(trans-4-hydroxycycl ohexyl)-2-(5-(4-met hoxypyridi n-3yl)-1H i ndaz
| -3- WO 2008/030584 _ o PCT/US2007/019588

yl am no) - 1H benzo(dl i m dazol - 5-y1) met hyDpi peri di ne- 4-car boxyl ate Step

| Ethyl

I-((l-(trans4-(tert-butyl di nethylsilyl oxy)cyel ohexyl)-2-(5-(4

met hoxypyridin-3-y1)-1-((2-(trimethylsilyl)ethoxy)nethyl)-1Hindazol -

?0{;%71 qq(;'é@]f;gheq;éso ‘5‘?‘%&’: oTﬁg_gozdglIHHé ¥a]ie gneci[ crzmlcentra e%rtil) %&vrt]aethg tlt?ea cro?r(ljlg(OXlng t('FS) 4

14( 4- tra,nggstaarotff\buﬁygcglidrret hyl si | yl oxy) cycl ohexyl ) -2-(5-

(4 rrethg%}é é § é -14(2-(trimethyl silyflethOxy)nethyl)-1H i ndaz
- 3-y| M ?Hfﬂtﬁ%fﬁ)z #2APP VIR DI e- 5- car bal dehyde ((36 ng, 0. 000050
rml prepared as in Exarrpl e 7, step 7, fromthe correspondi ng al cohol

and used_di rectl : : 727:4 N th .

pi peri di¥ee Cioh é(%_@g "{H"H{‘Y%"!d Wéﬁwwaﬁ 'HEFHEJ/ ALt i ge
(2 ni, OqQﬁ.h Olu-“ﬁenim.&uaum&ﬁ)maﬁamded acetic acn d (100 uL,
0.002 no] )_and the reaction m xture was st{&%%gb erature
for 5 m W agiiml mietomave FoRiaLRbRY s FEBNES T ORyod: fol) was
t hen addggm atmsilsnh%m@@%bmpl)au-{-rﬁdefbmms gy I0100A 84 ml)m"ltoetmsevaataddm (2-

sashod TROYETEIReRTIb e G S LBl Begar B COG TR Pl

washed wWRRCWaEER
dried ovst Niadmmlsydmm:enaand diarnine (T21ahgd.000851 wely, beppei(t)liedido(fougd

beo. 12 (SBhg) SR aESSlabif Shosbnard (3505 d) B10281 By M libe whs plE)wicn

869. 45 (
1-0-(tr amfgoaﬂariwﬁrrmgﬁmianhe«ym, 027 (nhol) wanthth addedy Mhe reacBery thjxtdded-wasdaz

| 3-yl | h ' I di ne-4-
ol 3yl am ok L thenr ot iRz obs S A HELISBRIBRE! FhDadisiAhBaY WAl thes

1-(0-(t rmséd4m(it:tentcbmw:ybiedrrﬂtbaﬂnyi for b bk p) 401G Abg yeaption bching-wasicholed p
yridin- 3 lu}ﬁd("(' L;,g,]'i %ﬁ_g%enzo[%b X@t&ﬁ%kﬁgﬁm{lg SOdtum bicarbonate, once with

I|-|ndazo -
yl ) met hthpmpHﬂl dnmeneaﬁmmsxyzuthaiulute(se@ungmc@b@@mMrgam@phvaﬁmas dried

(1.20 m veQ fg(ﬁ EFL:L aRid rpuma?nnféveaaw@sé%@%peﬁ&l@@ ﬂas-ﬁhe

m xt ure tore X and mai ntal ned at ref hour.
The r eacchromawgwphy using s 120msilien g cartridgs and bexapaasth ethélsqce@ée elygnt. The

purified :%h{l&%és:foéaléd BHthé/ btﬁbth Q&qthatﬁétﬁﬁlelllé’&%ﬂie' a%@ttﬁé)é'lu&ft \Jﬂgﬁntially 10%

product Fractlons . ng o | e COI’TpOUI’] as a white sqlid

the bis gt asgtate for %\mwe@etMemPem&%ewwg@@awpﬁmw ﬂ\lBCB'?fB‘Ct
300 2_/HZ) frgélt% gare(éjd’o%ﬁﬁnéil an@!'?ﬂmce%tthJsd ‘cbjh@@chﬁuﬁ rilngﬂaf a §alz %rf(emsh mﬁ)tc sdlid)6
(2i|) ;D 9MS(G¥.SISH)“/ >35§%2(FFHD“H H, 2 82 (H)m 1H) 2 "ha (m 1H) L
2.47-2.30 (m 9H), 2.01-1.67 (m 8H), and 1.13-1.0 (m 2H). M5 (ES
(H)nt2): tg}% % ?flg-cycloherIJ -(5-(4-methoxypyridin-3-yl)-1-((2- -(trimethylsilyl)ethoxy)methyl)-
1H-indazol-3-ylamino)-1H-benzoldlimidazol-5-yl)methanol
[0173] In a small microwave tube was added (2-(5-bromo-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indazo!-3-ylamino}-1-cyclohexyl-1H-benzdd|imidazol-5-
yl)methanol {164 mg, 0.000287 mol), 4-methoxypyridin-3-ylboronic acid (79.1 mg, 0.000517
mol) and [1,1"-bis(diphenylphosphino)ferroceneldichloropalladium(il),complex with
dichloromethane (1:1) (47 mg, 0.000057 mol). To this mixture was added 1,4-dioxane (4.3
mL, 0.055 mol) and the resultant mixture was stirred under an argon atmosphere. To this
mixtrure was then added 2 M sodium carbonate in water (700 ul)) and the reaction mixture
was microwaved for 21 minutes at 120 °C. The reaction mixture filtered through a syringe

filter cartridge and the cartridge washed 3 times with methanol. The residue after
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. Exanpl e

" 4-(2-(5-(4-met hoxypyridin-3-yl)-111-i ndazol - 3-yl am no) - 54(4-(2-(pyrid
I n-4- -
yDet hy! ) pi F@AEF%R%E v 1 ) et hyp- 1H benzai dl i mi dazol - 1- ypdy e BREYARSE
Step 1:

N-(1-(4-(tert-butyldinethylsilyloxy)eyel ohexyl)-5-(0-(2-(pyridin-4-
yCet hyl ) pi perazi n-1- yHret hyl ) - 1H benzo(dl i m dazol - 2-y1) - 5- (4- met hoxyp
yridin-3-yl1l)-1- ((2-(trinethylsilyHethoxy)nethyl)-1Hindazol - 3-am ne
101791 IcBnéentoidH-wis nﬁm&yaﬁdledhromatography using a 40 g silica gel cartridge and 10 —

1- I yl- th
G e R ?tbé@%ftﬁ%?’éﬁem oA e Rt et v spmomegien s 115 i,
il (eéSQC&bmb 4 en%)% e 0'0005?120” 0. 000074 nol d met hyl
-(2- r - 4- i per.agi ne , 0. nol ) an t
chl ori 8%\4%#%&)%}%%@&@&[ his m xtrrgre was added azzet I C ggi dy(igg
uLd 0. 002 m)l) foIIovved by 5 m nutes of stirring then addition of
S t t
i oved Y95 beuaheTB A Ao rBH P RGP ime b R ot
m xture I\mmdidzbm-gthn;i_nbhllgaidﬁyh[ﬂnmdaiable-rﬁ-cbbaldahj'thad w th wat e(r]I
aqueous t i um,_bi
il fat o WRHTIB ARG R r L ey piBY OPLR-GRpab el il @IES A2 (T
?It rect I) ynétho:tylpgndmd yb{lépxndh@l(sasam(ne)mqw):lo_h@% 151‘r’be(nm[<ﬂ]in)1_d&o¢>[§ 2:

rans r -3 - D -
2- (pyri dﬁwﬁf §1 Ir?%ldp;(ge)tfr%g%ﬁi j%L“r‘)iéey'h]b)fl ! %ﬁ%‘@ g] hé Bl el (
i m dazol wzils-cyobT)edyn: hmfwmlbaMBMEd by Ehezddimitm vf Bessridertind@addinane (29 mg,
N-(1-(4- t

(1-( ndéf&%rloli) ?’ Xkl)gf Fﬁ&ﬂyﬁﬁ ik %é :&ﬁfel \?ﬂ?féil}ﬁteh witd nﬁelﬁl%’e e chI?nde washed

(pyridi perazi n- enzc azo
- (4- et hgxlyggnepuﬂ spdfum sulﬁte and aqueous saturated sodium bicar onate solution. The

b Dooos 4 rer PECR Aes i o 5 SRn g g [HcAdenlo s B S

The reaovhidnwmi thedrdefe lﬂﬂh@n@ﬂﬁt’stﬁpo reflux and maintai ned at refI ux

for 1 hqyg(gd, CégeOdy (rgYr € was concentrated to a browni sh
resi due an pﬂﬁ)‘?l%d by ﬁ@'c?. elding 8.3 ng of the title compound as

the bis TFA salt as a white solid. tH NVR (DMSO- d6, 300 MHz): 812.90

b d _8. e i -
(7 r5837 237 &) N- )&ZIMyl@mﬂbﬁ)lﬁﬂnf)ﬁhﬂﬁ?hH% ggd%ﬁn dazol2-yl - |'6 54 66(m
| H, 2. 'Be'(-mcymﬂm-’@ylh— (2-oimegthy *ilirlllst O’Qf)wethr‘bﬂifmﬂzam-anzﬂ% (m

211) 42[0175] In a 20 mL vial was added 1-cyclohexyl-2-(5-(4-methoxypyridin-3-yl}-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-ylamino)}- 1 H-benzo{dlimidazole-5-carbaldehyde
(28 mg, 0.047 mmol.), morpholine (10 mg, 0.11 mmol) and methylene chloride (2 mL). A
catalytic amount of acetic acid was added and the reaction mixture stirred at room
temperature for 10 min. Sodium triacetoxyborohydride (30 mg, 0.14 mmol) was then added
and the reaction mixture stirred at room temperature overnight. The reaction mixture was
diluted with methylene chloride and washed with water, saturated sodium bicarbonate and
brine. The organic layer was dried over sodium sulfate and concentrated to give the title
compound (15 mg) which was used directly in the next step.
MS (ESI (Hm/z): 668.12 (M+H").

Step 9: N-(1-cyclohexyl-5-(morpholinomethyl)-1H-benzoldlimidazol-2-yI)-5-(4-
methoxypyridin-3-yl)-1H-indazol-3-amine

[0176} A mixture of (1-cyclohexyl-5-morpholin-4-ylmethyl-1 H-benzoimidazol-2-yl)-{5-(4-
methoxy-pyridin-3-yl)-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indazol-3-yl]-amine (15 mg,
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WD 2008/ 030584PCT/ US2007/ 019588 MsS (ES! (+)nmlz): 658.54 (M-H+).

Exanpl e 8:

(1-cycl ohexyl-2-(5-(3-(nethoxynet hyl)phenyl)-111-i ndazol -3-yl am no)-1
Hbenzo4dl i“‘%l)tﬁ%’ﬁ?’g@'- yl ) net hanol Step 1: PCTTOSh IS
(1-cycl ohexyl- 2- (5-( 3- (et hoxynet hyl ) phenyl) - 1- (( 2-
(trinmethylsilyflethoxy)nethyl)-1Hindazol -3-yl am no)-111-benzoPl i m da
zol -5- yOnethanol [0181] In a small mcrowave tube added
(2-(5-brono-1-02-(trinmethylsilyflethoxy)nethyly I

H- i ndazqj gRyh BN AYarbp&Y IR ¥d0 dEFPENARI)Gnb GitdaAqh 25n1) 0.00 Mol a 5
(52.4 ng, 0.0000918 rmF), 3- (met hoxynet hgl%phen | boronic acid (25.1
ng, 0. OCDLIBt bk pithrpiseptum cover was heated at 7 for 2 hours. The reaction miXxture was
bi's(di phenylpaeanihperhied bpaene)kd M p5enakaaddpibiiddon onpl exed with
di chl or omstiane (1: ?) §‘16.§2) ﬁ 0. 00001(9?%Erml). The tube was fl ushed
wi th ar g8 (BALCOME)c §38-8A (el e di ssolved in 1,4-dioxane (1.5 ml)
and 2 M sodi um carbonate (150 uL). The reaction was m crowaved for 10
m nutes at 120C. The cool ed reaction m xture was filtered through a
syringe Example 6and the filter washed 3X with nethanol. The conbined

el uents Kl ok 50@-Mb ek yplaridin Hmadzol-3-
directl yﬂi%%?% Eg@{r;\ext _Z‘?gf)o"ty% (ES?l £+ Ei?t/zt) X %%g.l%m*\lmww) ) Sﬁap 2:

{ 1- Oycl aYlasajneyd H-benzsidigideol-fothmethyhripgrisingrd-carbaxyates | ani no[ - 1Hb

enzoi (fjgi %@59.1 B L (1 RErBRN (tel DB S dilmR ity 1539103y ) e Rhexy1j-B-(5¢pt um cover
was adde

{ 1- cycl omeshprypynidip-RnIn@trimethyisihdrrhey metud) | kindazekylaminoy Hs

ynet hyl )b%%ﬁﬁebbﬁﬁ»h&#{mﬂéﬂidlﬂm@aﬁd@zﬂb- 5- y1}-net hanol (58

mg, 0.000095 no t hano , and, H .0 0. 065 M. The, o

ke ur e RGZ7 B p eRatt varvas &% TP tbab e BtV pent s

resi due @ime@bxgiridih-3ypy-0X(Z(tBmeihybilyDEeXx yamethy)r liH-irgidzdiy3- IRin®o)-THe

product fractijons e | ol i oV, i.ght to give 11. f

it e compitiraetssrmsiRrn C5rme Eiiodind e et s ey, ok 7

11. 28 ( bre@dhscoridspondihglaledhot ambused diredtly; BISLESS (+ibbip): 777.66 (MAH Brithyl

7.47-7. 06 . 6H), ,4.92 ( 1H).,

1y, 1, oepiingjearpR fp mgp poofoRmplandftnying Enibfae gL, GS k"

(+) t n/ 2) To 482mBAureMdsalided acetic acid (100 uL, 0.002 mol) and the reaction mixture was
stirred at room temperature for 5 minutes. Sodium triacetoxyborohydride (31 mg, 0.00015
mol) was then added and the reaction stirred overnight at room temperature. After this time
the reaction was diluted with methylene chloride and washed with water, aqueous saturated
sodium bicarbonate and brine, dried over sodium sulfate and concentrated to give the title
compound (38 mg) which was used directly in the next step.
MS (ESI (+)m/z): 869.45 (M+H+)

Step 2: Ethyl 1-(1-(trans-4-hydroxycyclohexyl)-2-(5-(4-methoxypyridin-3-yl)-1H-indazol-
3-ylamino)- 1H-benzodd]imidazol-5-yl)methyl)piperidine-4-carboxylate

[0178] In a 20 mL vial was added ethyl 1-((1-(¢rans-4-(tert-
butyldimethylsilyloxy)cyclohexyt)-2-(5-(4-methoxypyridin-3-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-ylamino)- 1 H-benzdd]imidazol-5-
ylymethyl)piperidine-4-carboxylat. (30 mg, 0.00003 mol), ethanol (1.20 mL, 0.0206 mol) and
hydrogen chloride (300 uL, 0.01M). The mixture was brought to reflux and maintained at
reflux for 1 hour. The reaction mixture was concentrated to a brownish residue and purified
directly by HPLC yielding after lyopholization of the product fractions 4.5 mg of the title

compound as a white solid as the bis TFA salt.
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WO 2008/ 030584PCT/ US2007/ 019588 Exanpl e 9:
(2-(5-(3 am nophenyl) - 1H i ndazol - 3-yl am no) - 1- cycl ohexy1- 1H benzokl i i

m dazol - g%(]j.t)gscr%nol [01831 The title conmpound was prp%p}%sg&,f}@agkg

t he net hod &d in Exanpl e 8, but substituting

3- am nophenyl boronic acid for 3-nethoxynethyl phenyl boronic acid. 1H
NVR (MeOD-d4, 300 MHz) 38.19 (s, 1H), 7.78-7.70 (m 2H), 7.62-7.30
(m 6H), 7.14 (d, J=6.9 Hz, 1H), 4.63 (s, 2H), 3.25 (m I|H),
2.38-2.27(m 3H), 2.06-1.19(m 9H). M5 (ES! (+) mz): 453.33 (MtH+)
Exa”p| e '"HONMR (DMSO-cl6 300 MHz) 812.92 (broad s, 1H), 9.71 (broad s, 1H), 8.70 (m, 2H), 7.96

5-(2- et h yl-1-(t -4
et oxGoyn SHaxAS (et o b2 B A AR S8 b0 S A,
2( 2 5- br onapy, 2460 2 t H), R4, SiH)y e T 2E0yTeHNYA.0 F- 1167 (gdsi ) nd 1 Y B AN (ha,)2H).
(tert - b M ERREPMADSF343DNITHVeI ohexyl ) - 1H benzol di i mi dazol e- 5- car box
ylic acid 101841 A m xture of ethyl
2- (5- brom) 14(2 (trimethylsilypethoxy)nethyl)-1Hindazol -

yl ani no)Exameleds o ¢ - pyt yi di met hyl si |yl oxy) cycl ohexyl ) - 1H benzo[ dJinmd
azol e- 5- £@-PEyimitfoxlygividi-IEH)- H-HHRZEE 8-y Rniho)-B@-RNppeidased um

PR MG IR
washed Wworeh 1 68-(1H(4-gfert-butyGlimebitylsitylofy)oyalahexy A d (G- (yridin-dr | ne
oo oo RSB LS T SRR S Bl B Pt
(+1% Ac Q@-(tribethiBilyljethox et} 1 BSindazbl-316mids ( M+H+)
[0179] In a 20 mL vial was added 1-cyclohexyl-2-(5-(4-methoxypyridin-3-yI)-1-((2-
(trimethylsilyl)ethoxy)methyl)- 1 H-indazol-3-ylamino)-1H-benzdd)imidazole-5-carbaldehyde
(36 mg, 0.000050 mol), 1-(2-(pyridin-4—yl)ethyl)piperaziqe {14 mg, 0.000074 mol) and
methylene chloride (2 mL, 0.03 mol). To this mixture was added acetic acid (100 uL, 0.002
mol) followed by 5 minutes of stirring then addition of sodium triacetoxyborohydride (31
mg, 0.00015 mol). The reaction was allowed to proceed overnight at room temperature. The
reaction mixture was diluted with methylene chloride, washed with water, aqueous saturated
sodium bicarbonate and brine, dried over sodium sulfate and concentrated to 33 mg of title
compound which was used directly in the next step.
MS (ESI (+)m/z): 903.57 (M+H+)

Step 2. (trans)-4-(2-(5-(4-methoxypyridin-3-yl)- 1 H-indazol-3-ylamino)-5-((4-(2-(pyridin-
4-ybethyl)piperazin-1-ylymethyl)-1 H-benzold] imidazol-l-j'l) cyclohexanol
[0180] In a 20 mL vial was added N-(1-(4-(tert-butyldimethylsilyloxy)cyclohexyl}-5-((4-(2-
(pyridin-4-yl)ethyDpiperazin-1-yl)methyl)- 1 H-benzddjimidazol-2-y1}-5-(4-methox ypyridin-3-
y1)-1-((2-(trimethylsilyl)ethoxy)methyl)- 1 H-indazol-3-amine (31 mg, 0.000034 mol) ethanol
{1.20 mL) and 0.01M hydrogen chloride (300 uL). The reaction mixture was brought to
reflux and maintained at reflux for 1 hour. The reaction mixture was concentrated to a
brownish residue and purified by HPLC yielding 8.3 mg of the title compound as the bis TFA
salt as a white solid.
"H NMR (DMSO-d6, 300 MHz): $12.90 (broad s, 1H), 8.77 (m, 1 H), 8.69 (m, 3H), 7.98 (s,
1H), 7.59-7.27 (m, 8H), 7.19 {m, 1H), 4.69 (m, 1H), 4.01 (m, 5H), 3.66 (m, tH), 2.80 (m,
4H), 2.47-2.20 (m, [1H), 2.20-1.92 {m, 4H), 1.36 (m, 2H).
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Step 2:

2- 15-Brono- 1- (2-tri et hyl si |l anyl - et hoxynet hyl ) - 1H-i ndazol - 3-yl am no1l-
1-14-

(tert-but yWORSBBHE - si | anyl oxy) - cycl ohexy11l- 1H benzoi RIEE3PENEI58S
oxylic acid cycl opentyl am de 101851 N, N-Di i sopropyl et hyl am ne (19.6

uL, 0.000112 no!) was added to a solution of 2-(5-

bronmo- 14(2-(trimethyl sil ypet hoxy) nmet hyl)-1Hi ndazol - 3-yl am no) - 1- (4- (
tertbutyl di met hyl silyl oxy) cycl ohexyl )-1H benzo[ d] i m dazol e- 5- car boxyl
ic acid , 2-chloro-1 -nethyl pyridiniumiodide
(19.2 &ggEgbgg‘%Zg rmlg :and 1= hydroxybenzotn azole (10.1 ny,
0.0000750 nol ) tetrahydrofuran (0.40 nL). The m xture was stirred at

roomte e for 20 m nutes. Cycl opentanam ne (0.000112 nol) was
:%@ @lgs‘? . . .
t hen ad he m xture stirred for 2 hours. The m xture was

di | ut ed cynlobexyh2-¢e@tamashoxymaetbyhphenyDvidl-indazel-3-ylpmjpe)-1Hngnesi um

sul fate il nfehfsial chr omat ography. WO
2008/ 030@@%%/52%‘07/ 0?%588 (ES! (+)m z): 781.46 and 783. 48
( MkH- 1- )Step &t dﬁ-cgclohetyl-z (5-(3- (methoxymethyl)phenyl) -1-((2-

1-(4-(te 5-(2-
e O S e L G P R

0) - 111- Yme®papl ni dazol e- 5- car boxani de 101861 A ni xture of
( 1t ﬁldB' E’“‘ mear%d@lhﬂﬁmm»u&rgdas&aemrsh.bqr—ngidrﬁawﬂ(yl)b)hoﬁpmﬂtmpd
W ic :

2. ( 5- br O%?&fag;EShgg?mr(lo)'- ]:cycﬂohexylnpl-'l—benz d}u?‘n?c?azol- -yP)meénanc'S‘lL(S’? 4 mg, 20 M
tri net hyd sod@ng mot), qum hr)ayib dnRbdZSlic r&ncymrm mg)e 40141 fricdy dndhyujis|
aci d oy beiAED B pkno g m&& P AR R it "8 e grores e
2- met hoxyiph qwhb&g @moo%m 1Ho1f. 3Tﬁé1ru6§ waeﬂeaﬁazaﬂa arpds) andrthelm::mtam:ewmd
29 uL 2. ar bo at e

hour s, T%@someﬁ o ShERisRO e e aadi §RORE Gro tEh ThseSieudnyes

f ol | owedmiyowadeddeit i (Omiritdshat 220?“{: dfhem:ad)llaqk@nmmimmmdasﬁlmrmlsroug?he
conbi ned_or i.C were, c r.at d n h

chr omat owg ?‘lhﬁﬁ %;ﬁgf)ﬁ/})tgt Bﬁ?gﬁanehsm? oaﬁoﬁvﬁgﬁgméln%cfgg%né%%%nd NG
(ES! (+) conzpntrad@BioGidld/S8hg of Sraje ptoduct used directly in the next step.

2-(5-(2- ol - 3-yl am no) - N-cycl opentyl-1-(trans-4
- gydﬁox%@%@@%%ﬁ%nzgﬁ i m d;zol e- 5)car ngampde {0187(1 A

m xt ure of

1.-(4-(t b )¢ (2-
et hoxy pRgRg DA IRER B L ph i TS A o
no) - 1Hbehm2{0d]udwda&ml}ﬂn§hémlboxam de (15 ng, 0.000018 nol), HC1 (300
uL, 0. Olhthﬁfm £ B4 with £ptlin C(Wéﬁ WQ?QJ&Q {@cy&l@ﬁéﬁ%ﬂ[@-‘(t_’}-fn‘?étho&ymethyl-

hour s. xture was concentrated and purif The product

fracti ongheaebel (%lesf@ayk@h%meahxlhthm@qzel MWBWdIHWZGE@dml -5-
(+) M z) : ypBRethshdl Mgtk 0.000095 mol), ethanol (6.0 mL) and HCI (2.0 mL, 0.065 M). The

mixture was refluxed for 1.5 hr. The mixture was concentrated and the residue dissolved in
approx 1.5 mL of DMSO and purified by HPLC. The product fractions were lyopholized
overnight to give 11.9 mg of the title compound as an off white solid.

'H NMR (DMSO-d6, 300 MHz) 5: 11.28 (broad s, 1H), 9.17 (broad s, 1H), 8.19 (s, 1H), 7.65
(m, 3H), 7.47-7.06 (m, 6H), 4.92 (m, 1H), 4.84 (s, 1H), 3.49 (s, 3H), 2.22 (m, 1H), 1.97 (m,
2H), 1.35 (m, 2H), 1.24 (m, 6H), 0.94 (m, 4H).

MS (ESI (+)m/z): 482.30 (M+H+)
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Exanple 11;
1- (4- Hydr oxy-cycl ohexyl )-2-P-(2-trifl uoromet hoxy-phenyl)-1Hindazol -3

-yl am nol- - %ﬁ oi m dazol e-5-carboxylic acid <
( 3- net hyl %,3}32)9? E%Pde [01881 The title conmpound was O&C&({ﬁé@w&?ass

foll owi ng the methods and procedures described in Exanple 10 but
substituting isopentylam ne for cycl opentanam ne and 2-

trifluronet hoxyphenyl boronic acid for 2-nmethoxyphenyl boronic acid. M
(ES' (+)mz): 621.48 (MtH+). WD 2008/ 030584PCT/ US2007/ 019588 panpkt h
1- (4- Hydzayplegel ohexyl ) - 2-15-(2-tri fl uoronet hoxy-phenyl) - 1H i ndazol -

3-yl am - 1Hbenzoim d - 5- boxyl i id l.ami 1891
T A R R e T L
grgce?r@ﬁﬁndﬁﬁmﬂibﬁd inExaane 10 b?t sgbstizﬁting I _ -
-tri oxyphen ofonic acid for. 2- X ylho :
R NN L s vl
-(4- i ] Ko onatae adid.3- y| am n
01114 \bene i 8o S R ol L1 3ok EEhapgne 0000 The o
i e conpoeNEdssk: HomBY % Bl eolibhd v Aots sha-onBeHn el
descri bgd, j=6.E4anH)e4.68 (§ aH). kS ! 1) PGS (al, BH),206-0119 (m, IH).
cyclopeq&gqggiaghvgﬁ4g§§%(§ﬁih5rvz): 551. 55 (M+H+) .

Example 10:

2—(5—(2—meth0xyphenyl)-lH-indazoi—3—ylamiuo)«N-cyclopentyl—l-(tr:ms-4-
hydroxycyclohexyl)-1H-benzodlimidazole-5-carboxamide

Step I: 2-(5-bromo-1-((2-(trimethylsilyl}ethoxy)methyl)-1H-indazol-3-ylamino)-1-(4-
(tert-butyldimethylsilyloxy)cyclohexyl)-1H-benzod]imidazole-5-carboxylic acid

[0184] A mixture of ethyl é-(S—bromo-l-((2-(trimethylsiIyl)ethoxy)methyl)-1H-indazoi-S-
ylamino}-1-(4-(tert-butyldimethylsilyloxy)cyclohexyl)-1 H-benzod]imidazole-5-carboxylate
(212.9 mg, 0.0002866 mol), and 1N potassium hydroxide in methanol (10.0 mL) was heated
at 80 °C for 6 hr. The cooled reaction mixture was dilueted with ethyl acetate (60 mL),
washed with 60 mL of 1N HCI, 60 mL of water, and 60 mL of brine, dried over magnesium
sulfate and concentrated. Purification was performed by chromatography on silica using 20-
35% EtOAc/Hexanes (+1% AcOH).

MS (ESI (+)m/z): 714.28 and 716.28 (M+H+)

Step 2: 2-15-Bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indazol-3-ylaminoj-1-[4-
(tert-butyl-dimethyl-silanyloxy)-cyclohexyll-1H-benzoimidazole-5-carboxylic acid
cyclopentylamide

[0185] N,N-Diisopropylethylamine (19.6 uL, 0.000112 mol) was added to a solution of 2-(5-
bromo-1-((2-(trimethylsilyl)ethoxy)methyl)- 1 H-indazol-3-ylamino)-1-(4-(tert-
butyldimethylsilyloxy)cyclohexyl)- 1 H-benzodlimidazole-5-carboxylic acid (26.8 mg,
0.0000375 mol), 2-chloro-1-methylpyridinium iodide (19.2 mg, 0.0000750 mol) and 1-
hydroxybenzotriazoie (10.1 mg, 0.0000750 mol) tetrahydrofuran (0.40 mL). The mixture
was stirred at room temperature for 20 minutes. Cyclopentanamine (0.000112 mol) was then
added and the mixture stirred for 2 hours. The mixture was diluted with ethyl acetate,

washed with water, dried over magnesium sulfate and purified by flash chromatography.
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Exanpl e 14: )

1- (4- Hydr oxy- cycl ohexyl ) - 2- 15- ( 2- met hoxy- pheny1l) - 1H i ndazol - 3-yl am no
1- 1Hbenzoi m dazol e- 5- carboxylic acid (3-nmethyl-butyl)-amde 10191

The title YS3BYRBhas obtai ned by fol I owing the net hoﬁﬂ%om}%w"%’;

procedures described in Exanple 10 but substituting isopentylam ne
for cycl opentanamne. M5 (ESI (+)rn/z): 567.27 (MrH+). Exanple 15:

N- (1-cycl ohexyl-5-(pi peridin-I-ylnethyl)-1H benzo[d]i m dazol-2-yl)-5-
(4- met hoxypyridin-3-yl)-1Hindazol - 3-am ne Step 1:

1- (4- Fl RasQESE (#)iny): T8IMeyahd- 183 par(vidiHy¥e. 101921

4- Fl uor o- 3-ni tro- benzal dehyde (3.39 g, 0.0200 nol) was dissolved in
met hyl ene chloride (100 nL) and acetic acid (3.50 nL, 0.0616 nol) and

E Egnméééselgﬁ%:\(/)Vﬁ??]-gﬂﬁi-B(ilty'ld]m_eﬁ@lﬁlyltﬁiymﬂogbm%(ﬁc#ldﬂ;mﬂl%‘lzm| ) was

00 m Xt u ver S.. ,Sodi,u .
triacet JREWS FW&P’ﬁblél(ﬁt?"."B&&'y[’f%@@ffgoﬁé P}“r‘%ﬁgi Qﬁ'ﬂ dazol3 ‘%p’r‘\'é““p"&r‘t‘? “on.
After sthdnzodlimilazélest@irbdtarhidar s, t Ee reacti on was poured into a
m Xt ure ' The. '
The: aqudiheon A FkGe g (h BN eh S ot AR RO AR Syl TR Smo Bl
agueous Jvﬂly&il’c?mﬁ?ﬁri’ead:ﬂ@dlﬁ wig; 6.0000023 medl)) e fchROM de(3-mpmed -Grer
magnesi um s o F1lt d . trated. '
e e b S SEPEDL 00 sl b Y -
p:,ll‘i fi )edc;hﬁhﬁijlj-tﬂ-@lcakoiniﬁdaznhtiagmw;@dﬂhytlomylamweﬁéﬁaﬁw63[@01) in d
el uent .0l | owe r | . ' i
5 boq ofioxmEARs pOLH ¥R BHAAd SR oltiPLEER! Sl DBz} fhol i
1HNMVR ( 3@i0Addz an€DZ1B)2.BM Rdiid carhpnatéin Wat@0gas hepted it 120 AD®r 4oursHThe
7.243, rr‘]f_a%[‘?’é)‘ n%%]?u%ﬁﬁs cSoThd, nP ML 8% HiT Has &dded FolldWeadl extractitidwith 7 b

m 511;
of methylene chloride 3 times. The combined organic phases were concentrated and purified

by flash chromatography with 50% EtOAc/Hexanes to give the title compound.
MS (ESI (t)m/z): 809.6 (M+H+).

Step 4: 2-(5-(2-methoxyphenyl)-1H-indazol-3-ylamino)-N-cyclopentyl-1-(trans-4-
hydroxycyclohexyl)-1H-benzoldlimidazole-5-carboxamide

[0187] A mixture of |-(4-(tert-butyldimethylsilyloxy)cyclohexyl)-N-cyclopentyl-2-(5-(2-
methoxyphenyl)-1-((2-(trimethylsilyl)ethoxy)methyl)- 1 H-indazol-3-ylamino)-1H-
benzdd]imidazole-5-carboxamide {15 mg, 0.000018 mol), HC! (300 uL, 0.01 M) and ethanol
(1.2 mL) was heated at reflux 78 °C for 2 hours. The mixture was concentrated and purified
by HPLC. The product fractions were lyopholized to yield the title compound.

MS (ESI (+)m/z): 565.10 (M+H+).

Example 11:
1-(4-Hydroxy-cyclohexyl)-2-[5-(2-trifluoromethoxy-phenyl)-1H-indazol-3-ylamino]-1H-
benzoimidazole-5-carboxylic acid (3-methyl-butyl)-amide

|0188] The title compound was obtained by following the methods and procedures described
in Example 10 but substituting isopentylamine for cyclopentanamine and 2-
trifluaromethoxyphenylboronic acid for 2-methoxyphenylboronic acid.

MS (ESI (+)m/z): 621.48 (M+H+). '
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M5 (ES! (+)mz): 238.65 (MrH+). Step 2:
N-cycl ohexyl-2-nitro-4-(pi peridin-1-ylnmethyl)aniline [0193]

1-(4-F uor‘gﬁﬁggﬂﬁwﬁbenzyl) pi peridine - TFA salt (2.69,4,.9:99/8%

nol ), cycl e (3.87 n., 0.0339 nol) and

N, N-Di i sopropyl et hyl am ne (6.00 nL, 0.0344 nol) were dissolved in

N, N- di et hyl f ormam de (8.00 niL, 0.103 nol). The m xture was
apportioned into four vials and each was m crowaved at 300 watts,
130C for 7 minutes. The conbined reaction m xtures were diluted with
et hyl aqahaﬁge1mashed with 5%citric acid, saturated sodium chlori de,

dried over 50|ums at ngentra ed t i f. the
e cdnfoinirers oReneniy Sie G faopmer s phavifipy nidsgdh-Gutapmifolyu-
Step 3: HﬁnzﬁuﬁhﬂlbwsEa&o@pi:@ﬁnhdyﬂobewmﬁwI ) benzene- 1, 2- di am ne
[0194] N e y1-2- n e .
citrate lgg\%ﬁ —[?'5 45 cgmpp: ‘Eé%ﬁd’fvﬁi‘%%hm"?%"wa Mo erfdrfarﬂ% %égesr’?{‘??d
To this :M&axﬂﬁﬁaaj Hut Sabsdubing 2Q6flamethbgptealbbronit avisfol Bushed t hr ee
times with h)}/ ‘HB’ thendhydrogenat ed at atnospheric pressure under
a bal | odReth? yﬁb gtb"é?f“%?‘ 1 hour. The nmixture was filtered and
concent s €BSK @ )ilr2yrs 931t (M-yHEL d

Nl - cycl ohexyl- 4-(pi peridin-I|-yl met hyl)benzene-1, 2-di am ne used
directly in the next step. Step 4:

1- cycl olExaniple18pi peri di n-1 -yl met hyl) - 1Hbenzol dl i m dazol - 2- anm ne

0195 h in-1- - - f
{01951 M- el RSB IS . ot TRLINPARRG RIS Fpliaae | rom
broni de benzeiodt asvl-5ryl}-py rdlidinl-yl-methavaner (100 nl) dropw se over |hr

with st i[lb%édt’lgrh ltfe%lt‘)mﬁbl?l{y wg&éﬁén&?@g&nﬁ}&:& tﬂ?gxc&!&ﬁs m&%ﬂﬂ{:tﬁuy@%esclrjged

evapor at'e e resi uritied by preparative H
chr omat dgfapﬂplql@ t;utetmn@magpgrr@lﬁdmm@rpycm@nte@mmnd as the bis-TFA

21 7 TSGR SR RRED- 100N 5577 m o 26420t 2it
2.197-1.769, 1414; 1.607-1. 212 m 411. 47
Example 14:
1-(4-Hydroxy-cyclohexyl)-2-{5-(2-methoxy-phenyl)-1H-indazol-3-ylamino]-1 H-
benzoimidazole-5-carboxylic acid (3-methyl-butyl)-amide
[0191) The title compound was obtained by following the methods and procedures described
in Example 10 but substituting isopentylamine for cyclopentanamine.
MS (ESI (+)m/z): 567.27 (M+H+).

Example 15:

N-(1-cyclohexyl-5-(piperidin-1-ylmethyl)-1 H-benzoldjimidazol-2-yl)-5-(4-
methoxypyridin-3-yl)-1H-indazol-3-amine

Step 1: 1-(4-Fluoro-3-nitro-benzyl)-piperidine

[0192] 4-Fluoro-3-nitro-benzaldehyde (3.39 g, 0.0200 mol) was dissolved in methylene
chloride (100 mL) and acetic acid (3.50 mL, 0.0616 mol) and the mixture was cooled to -10
°C. Piperidine (2.4 mL, 0.024 mol) was then added to the cooled mixture over 10 minutes.
Sodium triacetoxyborohydride (17.0 g, 0.0802 mol) was added in one portion. After stirring
at 0 °C for 18 hours, the reaction was poured into a mixture of 1N aqueous HC! and ice. The
organic phase was removed, and the aqueous layer was made basic by the addition of NaOH
pellets. The aqueous layer was extracted twice with methylene chloride, dried over

magnesium sulfate, filtered and concentrated. The residue was taken up in methylene
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WO 2008/ 030584PCT/ US2007/ 019588 M5 (ES! (+)nmfz): 312.90 (MtH+). Step
5: N

5-brono- N (1- ca/cl ohexyl-5-(piperidin-l-ylmethyl)-111-benzol dl i m dazol
- 2-371) - 1- WORUW30Bhet hyl si | yfl et hoxy) net hyl ) - 1H i ndaz JICTEUSZAR7(pL?588
101961 A m xture of

1- cycl ohexyl-5-(pi peridin-1-yl methyl)-1H benzo[ d]i m dazol - 2-am ne
(420 nmg, 0.00134 nol),

5- brono- 3-i odo-14(2-(tri met hyl sil ypet hoxy) met hyl )-1Hi ndazol e (916

mg, O. OQZQ%d?QJa& pun e 3 \Scalg2B hrBBia to@ragﬂpg%ﬁ)ylrﬁeéﬁte/hexanes as eluent) followed

tris(di benzyli eneacet one) di pal I adi un{ 800160 lk%‘?ﬂ %
pot assi tmnfiithss phieifieation by H@a’@“@@{ﬂr@ W?I 2@9139f1d‘h ue-3 et iias

f1 ushed Y\ﬂehﬁrﬁaggr’l‘FATgb@t m xture was mcrowaved at 300 watts, 130C for
15 minut’es. The reaction mixture was filtered, concentrated and

purifi edHB‘yMBr(épWéiZb G@@@Lftst‘@lymelﬂ 5802, iy 16% 75008, HrbHNL £43 m, 1H;

| oh dj 1)-1-((2-
(i ot R B e e e e oy 5. TFA

salt. mvmws (30)0&942238@0:&43514@ 11.076, s (In), 1H 8.145-6.680, in,
6H; 5.795-5.497, m 2H, 4.211, m 1H, 3.843-3.455 m 4H
2.889-2.555, m 2H. 2.295-1.143, m 20H, 1.048-0.817, m 2H -0.075,
s, 9H MBAEN-cyslphexyl 2y nitaaé-(migeritinl-ylmahyhangline

('\F(l CY Gb 31k Frubrol Reftlod iz BlpeRlAY LrrhHakep 29 gdb ooTelasen, 2- y1) - 5-
met hoxy pyelobierinaming)(3 87 L. 033faal) ang WP BiiseprgmiethHomine POy L0443

- ami ne. m%%ye Assiveli ¥ & .19 dimethylformamide ﬁS .00 mL 0.103 mol). The mixture was
5-brono- N-{ 1- cycl ohexy1-5- (pi peri di n- 1-

benzc( d)aPre@azest e fpyy vipland epgh ‘ﬁﬁfﬁvr%’ﬁ% ét M‘Sﬂtﬁetlw 1§ ford miggigs ol -

3-am ne Bi BindinkdAestfibh niXfddesbre @ihﬁ&ﬂaﬁﬁ et Jcetate, washed with 5% citric acid,
4- et hoxy yrldln 3-yl-3-boronic aci

[1,1 -bise %wr@ﬁb@ﬁﬁw@fflmr&e%@] -aﬁ?%m %‘F&Bﬁ‘fer‘ﬁa‘i“‘g?& %"’73 E0&ntdee
with di qltleQioaipati@aané kitdble 487 ng, 0.000033 nol) and 0.75 nL 2.0 M

sodi um car bonat e e 0 nL) was flushed with argon and

seal ed. D‘FﬁéEﬁ“@ﬂ%@ \%/énégﬁglglt E‘ég)at 110C for 3 hr, diluted with

met hyl ene chl ori de, washed with water, saturat ed sodi um bi car bonat e,

dried ov pesi u conc ated 19

N-(1- cyc‘fﬁ‘hgagq c@“’(’ﬁ%’ﬁ’i’r“f f‘ffrfadj\}'llr?g?’ﬁ&y;n f%%‘é’hZC "R dazol - 2-y1)-5
(4 met hoxgﬁﬂW4c§ltmhé3c-yy1)mttdl—@&p(ptndmelt—ﬂyﬂesh)ﬂytpémhaxgh)ercétdw!&a)lt-(lHOigndazo

-3-am iich Se i.re tI h

(1 oyl SRR o FRa ity S b ol TS Bk ltcad Gbalc g ). The

hoxypyr i shiiniod vgat)ﬂuili&thﬁda_MS-vﬁﬂymﬁ;m;Qen In@rogenated at atmosphenc pressure

2008/ 030RG8FS qéll%%ﬁ%%&%g?r?ﬁw 1 hour. The mixture was filtered and concentrated to dryness

to yield N'-cyclohexyl-4-(piperidin-1-ylmethyl)benzene-1,2-diamine used directly in the next

step.

Step 4: 1-cyclohexyl-5-(piperidin-1-ylmethyl)-1H-benzoldlimidazel-2-amine
[0195] N'-cyclohexyl-4-(piperidin-1-ylmethyl)benzene-1,2-diamine from step3 in methanol
(200 mL) was added to a mixtare of 5 M cyanogen bromide in acetonitrile (3.2 mL) and
water (100 mL) dropwise over 1hr with stirring. After 4.5hr total reaction time, the mixture
was evaporated to dryness. The residue was purified by preparative HPLC chromatography
to yield 2.23 g of the title compound as the bis-TFA sait.
'H NMR (300MHz, CDCI3) &: 11.300, s (br), 1H; 8.199, s (br), 2H; 7.551-7.401, m, 3H;

- 4.098, m, 1H; 3.577, m, 2H; 2.642, m, 2H; 2.197-1.769, 14H; 1.607-1.212, m, 4H.
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101981 N-(1
-cycl ohexyl1-5- (pi peri d| n-1-yl methyl)-1H benzo[d]i m dazol - 2-y1) - 5-(4-

met hoxypyrwei2esdsossd - 14(2- (tri nmet hyl sil ypet hoxy) net hyl pckhishdndamsss 3-
amine (fromStep 6) was dissolved in ethanol (6.0 nmL). To this

solution was added 12 MHC1 (2.0 nmL) and the m xture was heated at
100 C for | hour. The m xture was evaporated to dryness and the
residue purified by preparative HPLC to yield 36 ng (20% over 2
steps) of the title compound_as the bis-TFA salt. 1H NVR (300MHz,
DVBO- d6)M§(ESJ(2Wz)s31@t?P)(M*fh“) 8.807-8.662, in, 2H, 7.944, s (br),

1H, 7.762-7.437, m 5H;, 7.261, m 1H, 4723m1H 4.310, m 2H
4.045, s, 3H 3.399-3.25 m 2H, 2.954-2. 687 2,482-2 6
0 BN ek e Gt o e e SR 250
(1-cycl qtneew&neZn ax ﬁtmﬁwﬂ engmrimﬁua%ouj-hnﬁ&l ndazol 3-ylam no)-1Hb

enzo(dii m dazol ) met hano

(4- Cycl dﬂ&wﬁamwe@fﬁrwl? M@ﬁwﬂ%bvlﬂ%iﬂﬁeﬁ?%ﬂw%ﬂw -amine

(4-Fl UOf@Z@mQ'GO@lBhQﬁM h.) BNl odol-QE-(@imdhy B etk y)methyl)-1 H-indazole
N, Ndi i sopr op E)%%/I am ne d cycl ohexanam ne

(2.005 rR!6 'G‘gdl Geangh u"r?"m-l‘ﬂﬁﬁmé’ﬂﬂﬁ)iopﬁ?@ﬁ?a’lge (2.46 nL) was pl aced
inam Qﬁm&@zwua{mcétb@)mammrﬁ(mm mg,mmmowﬂ)meggmdypondmnm phosphate
m crowaved at 130 ut es. ghe resu Sgln(tiB'g% i ssal ved in
ethyl adei®me ?ﬂ%%‘é‘?\éﬂl’ﬁn HX‘B"’%‘ ik waglpgpe 'ir"f‘ég"“d RE AN Was
?gng\ ent rrﬂifcﬂﬂvél aTv@cll &lhm vfd’!ﬁ_,tl BO‘fCﬁfc@Q SPdibies. lﬁ&ﬁpea%gin ?lxture was filtered,
m no cl.ohexyl, no) phen no

(4-cycl dﬁ?@?fé‘% BX‘ﬁﬁ?TrHrlby ‘%‘fﬁ%"ﬁ? '5%&%1@ el%‘%%g 856’6%0"%0)' in
% garrnnpl tdy?ﬁhéﬂy,l SC(pﬁ)eﬁIﬂn}l yﬁ&tﬁﬁﬂ?gt—tﬁn%ﬁ?dﬁ@z@m 20- gg(zo (Z)ogog tnrol ).

X y en or, r at room
terrperatéjﬁ“gEt fﬁ“\g#‘)’lﬂ g[r'SS %?g‘fﬁ’é" e;t%?{l;on i &hre was .
concent r'memmmom Cexlisuge lplmﬁfs(tba) bK; $.1145-6.680, mNGH ;0 TERMYI Nint, 2 Ha

7 0100 #H0R 1S Ratclotntar R 1 B esSar. kS0 LY oyt BiedF

(2- Am nqn,lzmyoJOGfge;xyﬂl 1H benzoi m dazol - 5- 34) net hanol 102011 A

80Bgzgg}dgf(é?&?%g%%égYlﬁhﬁr_j&xyI am no) phenyOnet hanol (1.010 g,
Step 6: N-(1-cyclohexyl-5-(piperidin-1-ylmethyl)-1H-benzold]imidazol-2-yl)-5-(4-
methoxypyridin-3-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-amine.
[0197] A mixture of 5-bromo-N-(1-cyclohexyl-5-(piperidin- 1-ylmethyl)-1H-
benzddimidazol-2-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-amine as bis-TFA
salt (204 mg, 0.000235 mol), 4-methoxypyridin-3-yl-3-boronic acid (63 mg, 0.00041 mol)},
[1,1"-bis(diphenylphosphina)ferrocene]dichloropalladium(Il),complex with dichloromethane
(1:1) (27 mg, 0.000033 mol) and 0.75 mL 2.0 M sodium carbonate 1,4-Dioxane (3.0 mL)
was flushed with argon and sealed. The mixture was heated at 110°C for 3 hr, diluted with
methylene chloride, washed with water, saturated sodium bicarbonate, dried over magnesium
sulfate and concentrated to give N-(1-cyclohexyl-5-(piperidin-1-ylmethyl)-1H-
benzdd)imidazol-2-yl)-5-(4-methox ypyridin-3-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1 H-

indazol-3-amine which was used directly in the next step.

Step 7: (1-Cyclohexyl-5-piperidin-1-ylmethyl-1H-benzoimidazol-2-yl)-[5-(4-methoxy-
pyridin-3-yl)-1H-indazol-3-yl|-amine
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mol) in methanol (100 niL) was added dropw se over! hr to a m xture of
cyanogen bromde (1.4 nL, 0.5 Min acetonitrile) and water (50 m).
After 3 howigsobdiBogguxture was WO 2008/ 030584 PCT/ US200 7 @808 /010588
concentrated and the residue purified by preparative HPLC using a 5
to 50% gradi ent over 20 m n. Concentration of product fractions gave
1.117 g of the TFA salt of the title conmpound as a white powder. M5
(ES1L (+)mz): 245.75 (IVH—I—F) Step 4:

5-((tert-butyl dineth S|IyI oxy).net hyl ) -1-cycl ohexy I-1H-benzofr|I|mda
zol - 2- A Nobgyalo y};ﬁggp 4:514 y}fnethyl)l -benzc[d]lmldazol 2-yl)-5-(4-

§T12) | )Amaggn.li:? mbig.gazf I Jeakt(%mmm gia,sr}a gggy)‘n?ﬂﬁ}loﬁm!&hda(z&—ﬁﬁﬁuﬁh (FRnDS25 5)
NN, D iR AifsaP g 6070165 ALndd g senOR MeS BHegl NG 8pip) and the

chl ori denixurd 333 hgatecﬂama@é%ﬁphaurarrwletnhf:ture wﬁw\@p&ﬁtea k@ 8ryheds and lur .
The m xture was diluted with acetate washed with saturited

soci um JeHdyeRriied, byd-'rrFRé’ﬂa"é’ﬁ&*P E’e‘ﬁ? 1A 30a0e CPieover 2isieRd Afdle itlken up
in net hydogﬁ,@,uﬁ@hg)ahb@ﬁ; 'ppm;@u ning 0.1%triet hyI am ne and pur| fied by
flash ¢ rorrato radient of fromQ tgo 10 perce

et nanol H MM (00N BVISOTI6 LD A& (bt R IO B85 5mF  d0s (g aFY:
the prodﬂfézﬂh@ﬂnﬁn (ﬁdﬂﬁa) 1H359298n(i¥h“'#310 #L ©R; 4945, s, 3H; 3.399-3.251, m,
5- Brono- 1- (2-tTi met hy anyl - et hox 111-indazol -3-A-15-(tert-
e T L BT Ry 25k 2 A T4 S SR APOAT | SR o Aol ooy
- am ne 149808kmA <1300 B8f
S-((tert-butyldimethylsilyloxy)methyl)-1-cycl ohexyl- 1Hoenzridjim dazo

| -2-am ne (425 ng, 0.00118 nol), 5-brono-3-iodo-1-((2-
(trimet f’u’*,ﬁﬁ%uh}s.et hoxy) met hyl ) - 1H-i ndazol e (850 ng, 0.0019 no),

xant phos .. 0,000292 nol ), .. . . ..

tris(di b‘érFZ§;'|°Pg’g‘ﬂé’é(§é€46ﬁ'f&‘)"-°a¥leA’l“F'Hiﬂ'&‘?ﬂ‘&""@fé‘ﬂ‘3ﬁ&“"B'.“t?o’o‘ﬂ’&“m')",““é?*f’d‘

pot assi lmygh@ﬂmel e (518 ng, 0.00244 nol) in 1, 4-dioxane (6.0 nL) was

m crowav t 13 The reaction m xture

was filt ?peg (‘gg:ﬁﬁlmﬁﬂyj?'@ﬂm gﬁ&"%ﬁh’ﬂ%%&?ﬂ?ll ash chr omat ography to

yield 44|am=g Afniktves 61 @ RuoBpattaphenyDimdHn 130 0Nz 0.0CIIGH3)), B;N-7. 930,

m 1H; 628, m 1H .7. 46 X . 233, 2H .7. D, 625

m Tr AiBagoeHeglgmie G856 L b} 175 dyeilepdhimide QAfbs A Bl 7s Sy

-0. 100, N,N-PBifmethylformamide (2.46 mL) was placed in a microwave vial, the contents were mixed
thoroughly then microwaved at 130 °C for 7 minutes. The resultant gel was dissolved in

ethyl acetate then washed with 5 % citric acid, brine, dried and concentrated to give the title

compound.

Step 2: (3-Amino-4-(cyclohexylamino)phenyl)methanol

[0200] To (4-cyclohexylaminoe-3-nitro-phenyl)methanot (1.46 g, 0.0058 mol) in ethanol (35
mL, 0.6 mol) was added 5 % Pd/C (0.20 g, 0.00009 mol). The mixture was flushed with
hydrogen then stirred for 2 hr at room temperature under 1 atm of hydrogen. The reaction
mixture was concentrated and the residue purified by flash chromatography with a gradient
from 40 to 100 percent ethyl acetate in hexanes to provide 1.010 g the title compound.

MS (ESI (+)m/z): 220.48 (M+H+).

Step 3: (2-Amino-1-cyclohexyl-1H-benzoimidazol-5-yl)methanol
[020%] A solution of (3-amino-4-(cyclohexylamino)phenyl)methanol (1.010 g, 0.004584
mol) in methanol (100 mL) was added dropwise over 1 hr to a mixture of cyanogen bromide

(1.4 mL, 0.5 M in acetonitrile) and water (50 mL). After 3 hours the mixture was
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LCMS rn/z= 684.00/685.96 MtH. Step 6:
15 (tert-Butyl -di nethyl -silanyl oxymet hyl ) -1-cycl ohexyl- 1H benzoi m daz
-2-yl1-

15 (4- et h‘EW"W?‘?Saf n-3-yl)-1-(2-trinethylsilanyl-et hoffr’Fé‘{SﬁW’)"”fﬁ. n

dazol - 3-yl11-am ne WD 2008/ 030584PCT/ US2007/ 019588 102041 A m xture

of

5-brono-1-(2-trinmethylsilanyl -ethoxynet hyl)-11-1-i ndazol -3-yl k[5-(ter

tbutyl -di met hyl -si | anyl oxymet hyl ) -1 -cycl ohexyl - | H benzoi m dazol - 2-yl ]

E a g\8 ne (AA&nt@ied And @RERAIDPYrified bypirdparatipy HPLusBag/d S B HO% @ridienaovel 20
1 ng, 0.00123

1,1 -, . .
bi o di ity RERGSBHRADYF SEAe ey ansnrol-SbRECSHETRA P ot bR ileseampaurd 1
Car bonat ol d oxane (6 L) was f1ushed with argon, seal ed, and
[ was ushed w argon, sealed, an

m cr owadg (B! (J’i@gf)f%ﬁ%n’% (&\gﬂgg The reaction was dil utged wth
nmet hyl ene chl ori de washed with saturated sodi um bi carbonate, dried
over es t .d tl
O e R G S b o AT AR Bl plishidlin ol ¢
E)én%ﬂjﬁiﬁmw 2-(5-(4-net hoxypyrlzgl n-3-yl)-1Hi ndazol 3-ylam no)-111-
[5 (tertl OM?/\ZO %ﬁqi‘ét}/%r‘%t(?aﬁ‘n 0% C?rgehteﬁv”e)}{%e%z% eogyly’lrpﬁg%n%{oﬁ? TEo

- 2- y 1] -(.60265 et} mw-pwdﬂone{mws) g, 0.006094 mol) in N N-Dimethylformamide (10
2 LA SR el o 8 o MR,
1 hr. Theimed four sounadhe wapwreatsoditueddvijinetbyl agetdte; asheg iwifhf sabuatedwsasium

D T i TR 9 B ) i T

7. 810, mgontadihing 0.128tricthybargine and gifief byAlash chromptegraphy 3gth g gradippy of from

5.778, 1 2
H 2 71 to llﬁpeiﬁz?‘%n g%h ol H‘heg:rr&f%gt fré@ﬂo%g%g&%&gﬁtcd%&lgwg 153§§1g dffthe

1 767 1. l@'&@lﬂtm 1H, 1.575-1.348, m 3H LCV5 mlz= 469. 00 MtH. Exanpl e

S (ESI(+ 360.08 (M+H+
4 15- HydMox(ymeE )m(z)215 (4( met h%)xy pyridin-3-yl)-111-i ndazol - 3-yl am no

| benzoi m dazol - 1-yl | - cycl ohexanol
Step 5: 5-Bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indazol-3-yl}-[5-(tert-butyl-

dimethyl-silanyloxymethyl)-1-cyclohexyl-1H-benzoimidazol-2-yl]-amine

[0203} A mixture of 5~((tert—buty1dimethylsi!yloxy)methyl)-l-cyclohexyl-u 1H-
benzdd|imidazol-2-amine (425 mg, 0.00118 mol), 5-bromo-3-icdo-1-((2-
(trimethylsilyl)ethoxy)methyl)-1 H-indazole (850 mg, 0.0019 mo), xantphos (169 mg,
0.000292 mol), tris(dibenzylideneacetone)-dipalladium(0) (132 mg, 0.000144 mol), and
potassium phosphate (518 mg, 0.00244 mol) in 1,4-dioxane (6.0 mL) was microwaved at 300
watts, 130 °C for 15 minutes. The reaction mixture was filtered, concentrated, and purified
by flash chromatography to yield 448 mg of the title compound.

'"H NMR (300MHz, CDCl;) 8: 7.930, m, 1H; 7.628, m, 1H; 7.460, m, 1H; 7.233, m, 2H;
7.020, m, 2H; 5.625, m, 1H; 4.728, m, 1H; 3.692, m, 1H; 2.415-1.211, m, 10H; 0.936, s, 9H;
-0.100, s, 6H. : |
LCMS m/z= 684.00/685.96 M+H.

Step 6: [5-(tert-Butyl-dimethyl-silanyloxymethyl)-1-cyclohexyl-1H-benzoimidazol-2-yl}-
I5-(4-methoxy-pyridin-3-yl)-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indazol-3-ylj-amine
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Step 1: 4- trans-(4-(hydroxynethyl)-2-nitrophenyl am no)eycl ohexanol
102061 A mixture of (4-fluoro-3-nitrophenyl®) nethanol (2.00 g, 0.0117
nol ), N, Ndiiso o Iethylamne(407rrL 0. 0234 nol), and

t r ans- 4- an? RFESFLS éxanol (2.02 g, 0.018 nol) in PCT/US2007/019588

N, N- di met hyl f ormam de (4.92 nL) was divided equally anbng 4 m crowave
vials and the contents m xed throughly. The m xures were m crowaved
at 130C for 7 mm The gel ati onous product was dissolved in ethyl
acetate, washed with with 5 %citric acid, saturated bicarbonate,

brine, {pieg @mtumbmﬁw M&hﬁamngpaﬁm@;ﬁﬁmqnwzueswe{s (tert-
title conpound wh was used direct I N the pext ste

2008/ os@ymmwbﬁz@wm&m%ym C(yebzhewl)lrﬁ ?7*1202‘@‘63@%2(%?@;/'\3 (&% men:

-t ) b 102071
a-tr a|( stsgr(éog)gg.i mﬂoqgoarn@e;ﬁ&oy?%@mmeyltmbmawimmmgcao pi:aemanom 1

ni trophenyl am no cl ohg %ng
g, 0.01Pss(dighgny W%P*H&??S?‘T‘\Cﬂﬂ)d‘ﬁh‘)’f%ﬂadda’a sopigred with '68‘?’
ol ). TReayiss Mgeo M@cﬂofrﬁaﬁ hedmw . b stdleaﬁwdneta it ¢ Jardighna (6.6 Mkl yonds
t enper at ure under élgen for, 2 The 1 afc #' concentrat‘ﬂjtd
and t he fhighkedyyish ﬁiﬁopfﬁe dyApd ﬂ‘&?r‘l"ac‘fﬁ‘i’ BWog:r b g"‘tﬁ Lraqigpryyyas crlute
et hanolyiimesink emerigé |\£H'shaﬁw1tﬂ-ﬁ)e&uﬁa{dd¢dﬁhn'f BigGbores dried ever magnesium
concentrated to give 1. 59 e{; tﬂx ? ound Msa(s grln/zlh
236. 23 (sm_fﬂﬁa ﬂtfgf:%ﬁnéconcentrat to yle]dt e title compound which was used directly in the

4-trans-fedrf8p.nNo- 5- (hydr oxynet hyl ) - 1H benzo(l i m dazol - 1-y1) cycl ohexan
ol (02081 A solution of

4-trans-(2-am no4- ( hydr oxynet hyl ) phenyl am no) cycl ohexanol (1.59 g,

0. 00673 918 7: '[pcyml{aaypi-(3{-?4)ﬁ1equyﬁyﬂﬂirb-3wsl}Midmiol;l:b-grmﬂﬁm)-mﬂer 1 hr

to a m xtur romde in acetonitrile (2.0 nL) and

wat er (7'15*“ M%ﬁﬁ gﬁ’"\ﬂgs stirred for 3 hr then concentrat ed.
The resi [dmwmmxmjrd ¢fl [&dtehy&nybﬁmfeaﬁyl-\sﬂarﬁmb@mﬁhyhﬁl -aydohaxyB35He

gr adi ent, over ration.of the .
756 or debgmidelt piE Bt A UL PR R L L8 ARG 1
(ES! Hi nhd@zol 261]-68ine Kﬁbﬁ)StepSi)elpdd,Z M HCI (2.0 mL) in ethanol (60 mL) was heated at

- (4-1r afpedkty S b {E?é@#d@ hgﬁl azo?&‘&éﬂ QJE‘-?&%Q.I pirieleh §4 Ry | di met

hyl si | yl oxXy) e yr) enzo
preparative HPLC to yleld 4.1 mg of the title compound as the TFA salt.

'H NMR (300MHz, DMSO0-d6) § 8.820-8.642, m, 2H; 8.024, m, 1H; 7.810, m, 1H, 7.723-
7.578, m, 3H; 7.471, m, 1H, 7.239, m, 1H; 5.778, m, 1H; 4.738, m, 2H; 4.096, m, 1H, 4.020,
s, 3H; 2.718, m, 1H; 2.718, m, 1H; 2.365-2.165, m, 2H; 2.079-1.841, m, 3H; 1,767-1.618, m,
1H; 1.575-1.348, m, 3H.

LCMS m/z= 469.00 M+H.

Example 17; ]

4-{5-Hydroxymethyl-2-| 5-(4-methoxy-pyridin-3-yl)-1H-indazol-3-ylamino|-
benzoimidazol-1-yl}-cyclohexanol

Step 1: 4- trans-(4-(hydroxymethyl)-2-nitrophenylamino)cyclohexanol

[0206] A mixture of (4-fluoro-3-nitrophenyl)methanol (2.00 g, 0.0117 mol), N,N-
diisopropylethylamine (4.07 mL, 0.0234 mol), and trans-4-aminocyclohexanol (2.02 g, 0.018
mol) in N,N-dimethylformamide (4.92 mL) was divided equally among 4 microwave vials
and the contents mixed throughly. The mixures were microwaved at 130°C for 7 min. The
gelationous product was dissolved in ethyl acetate, washed with with 5 % citric acid,
saturated bicarbonate, brine, dried over magnesium suifate and concentrated to give the title

compound which was used directly in the next step.
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102091 ten-Butyldinmethylsilyl chloride (1.0 g, 0.0069 nol) was added
to a mxture of 4- trans-(2-am no-5-(hydroxyrnethyl)-

1H benzci dyiondoekazodss 1- yl ) cycl ohexanol (0.855 g, 0. 003Z2C1eN2007R0dss

i mdazole (0.74 g, 0.011 nol) in N, N-di nmethyl formam de (10 nL) and
the m xture was allowed to stir for I hr. The m xture was dil uted
with ethyl acetate, washed with saturated sodi um bi carbonate, brine,
dried over magnesium sul fate and concentrated. The residue was

di ssol ved_.i hyl e ride containing 0.1 %triethylam ne and
purifi eﬁﬁﬁ%@éﬂ%hﬁ%ﬂé&% y with a gradient of 0 to 10 percent
met hanol . The product fractions were concentrated to give 1.7 g of

tzggs} io?oﬁ%’hg%undd%‘ﬂ'ﬂgg Q‘ﬁfgv'gzthyf%pggenﬁaéu o5t kioheNanol
5- br ono-jb2€7-AcM{ han.s4((hﬁfrbxjaﬂétyylgi-an‘ﬁtrdspﬂesylhyﬁm»}%)cmhekavhbms) g, B-q1(1Rer

tbutyldirrehlil I 0; 1H:

(17 ot T hench G RETetaeds YARER, (o 8684 55 it e s fyshes
% I( 4- ][ r i’:mﬁh ﬁj'(ﬁbgenhﬂétyétd'it'ldﬁﬁit hmb&nfltphrxpm;a)my ohdﬁnaxydogerﬁfo(' Qﬂaer’]ﬁteuteyétchnrm
ylsily ox 1H 850

57" br omsos s end 1 s por e Ry HERH TRy e de Tho R miado R0y,
ng, O. OGQ&hﬂlﬁhé chlxadd. p‘he@rc(cmdﬁi'avgpné)w%&dﬁ&ntmieﬂ to give 1. 59 gof the title
tris(di benzylideneacet one)di pal | adi um(0) (194 ny, 0.000212 nol), and
pot assi UWFH% %Ohate (760 ny, 0.00358 nol) in 1,4-di oxanc (8.8 nL) was
m cr onaves (EB1 GOf/2ya23623 MOHE).f or 15 m nutes. The m xture was
diluted with ethyl acetate, washed with saturated bicarbonate, brine,
dried over magnesi um sul fate and concentrated. The residual oil was
di ssol vettep B detdnst@manioiSethydeoxymekthyl)-d Habowgodiimidhzoly1-yDeystohexanol

chr Orm‘t O 5@@ % ﬁé&?ﬁ ngg tr Q,g(ﬂmﬂjof-lt(n?drz)k%&hﬁ%ﬂggﬁ%tnoB@cfoﬁé(an()I"al 59 g,

mz):

H[ 4- (t eG 00E3tryol) ih rne@hlwl(%ﬁq mhy4 ow)) was\adderhdrepivise Hven lehrto pumighurglphdt
hyl sil a I 43! y
D/, L TRl SR ot ety
m xt ure fof 3 hr then concentrated. The residue was purified by preparatwe HPLC using a 2 to 35%

5- br ono- %;&%t(o‘l’el; SRR (éo%sma%xh#fh%}mﬁéﬁﬁaabﬁmmcd %yb?ménhét er
r but yl diTret hyl si | -1H benze(d] i m dazol -2-y1)-1-((2-
(tri et hsamaoupdeTho; gltﬁéﬁhwﬂfﬂ’ﬂd%dazol 3-anmine (505 ng, 0.000620

ol ), 4- Mg EgpﬁMQyi)l.gmnsg'% M1g3y.boronic acid (133 ng, 0.000870 nol)
and (1XBi s(di phéenyl phosphi no)ferrocene) di chl oropal | adi unm(11),

conpl exed wi th dichl oronet hane- (1:1) (80 ng, 0.000098 nol) was

di ssol vegep B: 1.@- :dd,QX(am:b(. nmaylsxﬂgqb@xﬁlmkm-sqomas added 2.0 M
sodi um carbonate in wa tirring., The m xture was

fl ushed W‘B’W'E‘Fﬂb’l’l’"yl‘é‘d?'@ff H&Fﬁéﬁf%“ﬁﬁaﬂﬂé’?‘w 1.5 hours. The
m xture paeo daamldymuhaﬁylwhuhhrmtdhyi 8 2L0.006Dimbl) evas waddidad a\mikture\eft B

t ted bi t f at
concent r dpud SRS Pelviaa ARGy U Prri i o i et BT ORRs & 00327
yield 165ol)gntbimtdbﬁolé (0.4 g000Mouol) in Nmﬁﬁﬁéthflfdmnﬁﬂde(letﬂrﬁ.)]aﬁd tHeihixpure
Step 7

- (5- ( hy SPORlPRsEAg S 0r | B Fhemiriusias dilgied st iyt pppite guashed with i

0) - 1Hbengolralied sodlamdlieatbonbles Yihe dexdoodr magnesmm sulfate and concentrated. The
residue was dissolved in methylene chloride containing 0.1 % triethylamine and purified by
flash chromatography with a gradient of 0 to 10 percent methanol. The product fractions
were concentrated to give 1.7 g of the title compound.

MS (ESI (+) m/z): 490.14 (M+H-+).
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102121 (1-(4-(tert-Butyl-di nethyl-si 1 anyl
oxy)-cycl ohexyl)-5-(tert-butyl-d inethyls i 1

anyl oxyrreta,}gl %ﬂi‘n gnzoi m dazol - 2-y1) - (5- (4- met hoxy- pyrgcisaeotdssd - (
2- WD 2008/ 030584PCT/ US2007/ 019588

trinmet hyl sil anyl - et hoxymet hyl ) - 1Hi ndazol - 3-y1) - am ne (165 ng,

0. 000196 nmop was dissolved in ethanol (6.0 nL). To this solution was
added 12 MHCO (2.0 nL) and the reaction was stirred at 100C for 1.5
hours. The reaction was evaporated to dryness and the residue was

pur i fi edtpys:ph-brematN(E(@4pras-(isrhutydimethylsiiylogy)ey elehexyDr(Estpound
as the i enzolfRini 2yhr-g32,s (br), 1H

8. 783, 'ﬁﬁa?'l"hgy%ﬁﬂ’x%tﬁng e ;@17755 m& 1H ;(7. )717-7. 584,
m 31-1 (tﬁmﬂ@lsda'l)equy)mezlznl)-lﬂ-mﬂﬁwl-&aw in, 1H, 4.555,s, 214;

4. 040, ’ i el 4H
1517, i [3%111_5] A mk£dre o 1-M3irans-(rér- b%tﬁ&?netl?ls l%lﬂxkl/%yglﬁﬂex?(l))g%g(i 'prhe

ability wmwmmommmwwébm dli%'dﬁ%fﬂlﬂ'aé?'éeﬂ ' me14-QAt/\medk 5t rak

t
g;gng: N orGAh- Sb{C"dé‘ﬁs(?f ERhe DB ARk Ies K/méitulgfaldc;r:@ 1dvang, 0.0028img),

Bi ot i nyl)@nbﬂjw @4&11153@&00&%9 e RAKi(daperz gl ?CetOne)leallad‘“m(g) (194 mg,
GLARFSRRA\Gpa PSPV ARTGHS \éfﬂﬁT bifodpBER(760 S 0.dd358 Mdi B, muﬁxﬁi@(BlsnnL) was

Ct er mi nus: Ami de) was synt hesi zed by Advanced Chenfech (Lqu ﬁl'\“ | 1. e,

KY), St rtép‘rcqusd At 390 watey L3 e M SuiAuRpCY hemix e s Uit g 265tate.
(San Leapsihed w%)satuPa@étMﬁl:Qﬁ&*até\'th@ hﬁ’ﬁ@ Boa-xhﬁ@@xﬂtlﬂﬁ salThie Rad vonwastrated.
obt ai ned from Cel | na Technol o %-El] (‘_%Danverh NQ LANCE
Eu- WL024TYsrresidyal 9, ‘Yas%gseo in R S0 RS YO BPFAPH Y5  ai ned
from Peréﬁr&ngbgﬁf)h)(wélQSbBﬁg e m&l&ﬁﬁ;ﬁhﬂa in TBS was obtai ned from
Pi erce (Rockfo purchased from I nvitrogen (Carl sbad,

CA) and 'Bl@ééghﬁf's} ”Efﬁ)( § ﬁéa(%\,\%ﬁ)ﬁ sher Scientific (Fairlawn NJ).

Step 6: [1-{4-(tert-Butyl-dimethyl-silanyloxy)-cyclohexyl]-5-(tert-butyl-dimethyl-
silanyloxymethyl)-1H-benzoimidazol-2-yl]-[5-(4-methoxy-pyridin-3-yl)-1-(2-
trimethylsilanyl-ethoxymethyl)-1H-indazol-3-yl]-amine

[0211] A mixture of 5-bromo-N-(1-(4-trans-(tert-butyldimethylsilyloxy)cyclohexyl)-5-((¢ere-
butyldimethylsilyloxy)methyl)-1 H-benzdd]imidazol-2-y1)-1-((2-
(trimethylsilyDethoxy)methyl)-1H-indazol-3-amine (505 mg, 0.000620 mol), 4-
methoxypyridin-3-yl-3-boronic acid (133 mg, 0.000870 mol) and (1,1'-
Bis(diphenylphosphino)ferrocene)dichloropaliadium(ll), complexed with dichloromethane
(1:1) (80 mg, 0.000098 mol) was dissolved in 1,4-dioxane (8.0 mL). To this solution was
added 2.0 M sodium carbonate in water (2.0 mL) with stirring. The mixture was flushed with
argon, sealed then heated at 110 °C for 1.5 hours. The mixture was then diluted with
methylene chloride, washed with water, saturated sodium bicarbenate, dried over magnesium
sulfate and concentrated. The residue was purified by flash chromatography to yield 165 mg
of the title compound.

MS (ESI (+) m/z): 843.12 (M+H+).

Step 7: 4-(5-(hydroxymethyl)-2-(5-(4-methoxypyridin-3-yl)-1 H-indazol~3-ylémino)—] H-
benzold]imidazol-1-yl)cyclohexanol

[0212] (1-(4-(tert-Butyl-dimethyl-silanyloxy)-cyclohexyl)-5-(tert-butyl-dimethyl-
silanyloxymethyl)- 1 H-benzoimidazol-2-y1)-(5-(4-methoxy-pyridin-3-yD)-1-(2-
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[02151 The I RAK 4 Construct CH373 was synthesized at Biogen !dec. Its
am no acid sequence is

MSYYHHHHH 2 L IENL YFQGAMGDRTL MTPVONL EQSYMPPDSSSPENKS =od 1S
FSFY ELKN%% IFOERBT SVGGENI' OMGEGGFGVWYKGYVNNTTVAVI CKL AWB? @E@;s#

L KQQFDQEI KVMAKCQHENL VEL L GFSSDGDDL CLVYVYMPNGSLL DRLSCLDGTP P LSW H
MRCKI AQ GA ANG NF LHENHHI HRDI KSANI LLDEAFTAKI SD FG CARA
SEKFAQTVMISRI VGTTAY MAPEALRGEI TP KSDI Y SFOWLLEI I TG LP AVD WD
2008/ 030584 PCT/ US2007/ 019588

EHREPOL hh&tKﬂB]E@E%kﬁMhWKMA%FS\ﬁAWBMAB@DEEP QRNRRimol) was

compound ST Betnn R Th S¢ mubSoifiest Vsalled 1A by [ migRhg e
added t geattien was ﬁm«dfat a?wm fourl 1.5 Hods. T eereBitmokvadeiynorsted toedrphess ard the
Co 3694). T i [ ' )
AN AP, OB e g PRt B ppARTE R B 170 85 SRERO iR B A
HEPES, &&t.nM NaCl, | nM MCl2, 2 nM DTT, 5 nM MiC12, 0.01% BSA, 0.01%
e 20 R, AR, Bl BeL 575120 i, T Lo AUV ERSE o o
22?:&: ganﬂ.7t53,E%;, nﬁ;mmwms&nmm[wznf(b Dds 2224, fm 1@? 73661 ﬂ, liai; 4-555,|so,/
Super bl gtk S0t0rmel A Bemali A Ear i oAb e B b B Y 1 BT )
Pol ycl onal. Anti p- Thr 20 ri M Eu-Anti Rabbit 1gG IX LANCE det ection

buffer are added to each well. The plates
are covygﬁéﬁéﬁpﬁ ﬁcg? l\g ﬁ-ﬁg i ncubated for at |east 30 mnutes at
room t enper at ure. The pl ates are read on an Anal yst AD, LJL

/= oo SR S M

Raw uni tcan beawsntsed biRefte mcthaté@pmwlumllﬂwm#mple HRTF( Pac kar d)

acceptorg E;j%mtl on: Europium FRET 330gm Em ssion: FRET acceptor
6651m F(Packard) donor: Excitation: Europium FRET 330i m

Em ssi odRAﬂFﬁETReﬁBEat@ssannor; Fl ashes/wel | : 100; Intergration tine:
400i ss; Inter\@g Qfstween | X 10m; flashes; Delay after flash: 50As.
Mater
Control wel | & WERSUY | ng total ggﬁmcont ained 1% (v/v) DVBO only (no
|

test coriptidhdBiotingdaied W%PFB“% c}&§r ound si gnal cont ai ned
1% (v/ V)g WA%E%SM@@&%T@@@&%@ D N warautér}ﬂmﬁsym'oﬁﬁtlcty

exhi bited 1 C50 val ues of |ess than : sone of

ou
exhi bi t dermigspARige) #@s éﬁ’“‘!‘%ﬁﬁdﬂ’ﬁaﬁf“@mc}‘&ﬁﬁ eg‘bﬁéﬂﬁé{ﬂ'er Egp éﬁpﬁf’é’éd‘ﬁf
| ess t hafiichByéd¥yadilt IR APBIANBRESd from ProZyme (San Leandro, CA), Polyclonal

AntiphosphoThreonine antibody was obtained from Cell Signaling Technologies, Inc.
(Danvers, MA), LANCE Eu-W1024 Anti Rabbit IgG and LANCE 10X detection buffer were
obtained from Perkin Elmer (Wellesley, MA), SuperBlok in TBS was obtained from Pierce
(Rockford, IL), ATP was purchased from Invitrogen (Carlsbad, CA) and DMSO was
obtained from Fisher Scientific (Fairlawn NJ).

[0215] The IRAK 4 Construct CH373 was synthesized at Biogen ldec. Its amino acid
sequence is
MSYYHHHHHHDYDIPTTENLYFQGAMGDRTLMTPVQNLEQSYMPPDSSSPENKSLE
VSDTRFHSFSFYELKNVTNNFDERPISVGGNKMGEGGFGVVYKGYVNNTTYAVKKL
AAMVDITTEELKQQFDQEIKVMAKCQHENLVELLGFSSDGDDLCLVYVYMPNGSLL
DRLSCLDGTPPLSWHMRCKIAQGAANGINFLHENHHIHRDIKSANILLDEAFTAKISD
FGLARASEKFAQTVMTSRIVGTTAYMAPEALRGEITPKSDIYSFGVVLLEIITGLPAVD
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[02191 It is to be understood that while the invention has been
described in conjunction with the detail ed description thereof, the

f or egoi ng desc&ﬂi}gt_ion Is intended to illustrate and not éi 1.t the
scope of t WO M EM¥ on, which is defined by the scope of F'E’ﬁ%“%??%%iﬁﬁed
clainms. Ot her aspects, advantages, and nodifications are within the
scope of this invention. WHAT IS CLAIMED IS: 1. A conpound of
Formula (1) (1) wherein: - Rl is an aliphatic, a

cycloaliphatic, a heterocycloaliphatic, an aryl, or a heteroaryl, Rl
bei ng omtHiwEehl ¥ BUSEIEDEEKTIED YIDKIEMND ADSES VERM VS VASCRCIIHEIGK NKR P

group consisting of halo, cycl i phatic, heterocycloaliphatic, aryl,
het er oar§ik ‘é‘IQQg%REI\éT%W,SE%éPZﬁJBa byl, acyl, nitro, cyano, anido,
am no, sul f orgay sul finyl, sulfanyl, sulfoxy, urea, thiourea, sulfo,
mer capt o, sul fonap de, sul fam de, oxo, carbaxy, ,carbanoyl .
Cycl oal {UMHHRT S0t th ELFRRASEAL § BEEERRD o1 20 MR IHBAL GADRNRG i
?r yl i’il klch?éﬁzt%d forhewery é‘ﬁ( aﬁdvdcwéu Yo ﬁ:ek Black Pohatyyéne p@dtb’s.y(lobairab%M).Olifhe final
cycl oal i phati ¢) oxy, et erocycl oal i c) 0X y

al i phat icepcwﬁe%afvl r't?rfaﬁt@yaﬁﬁpmﬂ’ WA S Sk AR €5055Y PRSP IR A)
E Eet er OCpégili&b:thDm@)selmmﬁPBs, doansd Watial i) QgCl2, 2 mM DTT, 5 mM

et eroar.al.j phat].cloxy , or. hydroxy: R is.H _.a I phatic
a cycl oaMPS’r?apioi% %&h’qufo%&’ﬁef}glor éﬁ‘ﬁt" Pﬁ',meaqﬂéer?/‘f“fhogr‘s & Hg“t g#%%r"'ﬁ‘?“ fs
R2 bei ngnaphiedntidoyh @mpsiahire f@dowhinhtes and stoppedrwittsthb sdditionenf S pE o600
the grou cgﬁfisting of hal o, cycloaliphatic, heterocycloaliphatie,
aryl, h 8 fH al koxy, aroyl, heteroaroyl, acyl, nitro, cyano,
am do, gor1Tm,Daedtbanyb pl.siflafsohyion centhindnpyl60 nddiSACARC, UX da\NCH detactann,

SUL 10, TR M BB S AT 5 B0 AN GNP e
aryl al kaxpti piThi,200 Fuah kb Rubbinlgh X Kak HORydetectdk b fEeaxrabd A {4 Bupgrblock in
(Yl oot EBE Bl calt RAAT 2R BlaRR ol PRGN fol R SRENERY F6P Y reast
( het er oc3homtds phavoirciemipephae. The platea brephart ¢ercjrokialyst AD, LIL BioSystems,
(het er oagalch PNaLd G S Mrendedettint afly #1,9% ¥iultiMethod; Name: HTRF-EuK; Plate
format: LJL. HE 96 A Black PS; Z height: 2mm; Raw units: counts; Ratio: acceptor/donor,
Acceptor: HRTF(Packard) acceptor: Excitation: Europium FRET 330nm, Emission: FRET
acceptor 665nm, Donor: HRTF(Packard) donor: Excitation: Europium FRET 330nm,
Emission: FRET chelate c.lonor; Flashes/well: 160; Intergration time: 400pus; Interval
between: 1x10ms flashes; Delay after flash: 50us. Control wells measuring total signal
contained 1% (v/v) DMSO only (no test compound). Control wells measuring background
signal contained 1% (v/v) DMS0/50 mM EDTA. '
[0218] Compounds of formula (I) typically exhibited ICso values of less than 20 pM; some of
the compounds exhibited ICsp values of less than 1 pM; and some had ICsp values of less than

10 nM.

OTHER EMBODIMENTS

[0219] It is to be understood that while the invention has been described in conjunction with

the detailed description thereof, the foregoing description is intended to illustrate and not
limit the scope of the invention, which is defined by the scope of the appended claims. Other

aspects, advantages, and modifications are within the scope of this invention.

55



Each of a, a', b, and c is independently C(R3); R3is H; Each
of R5 and R6 is independently H, acyl, halo, hydroxy, amno, nitro,
cyano, guanadjno, am di no, carboxy, sulfo, nmer capt o, sul fanyl,

sul finyl, sulfonyl, sulfonam de, atnido, sulfamde, urea, thiourea,
car banoyl, cycloaliphatic, cycloalkyl oxy, heterocycl oaliphatic,

het er ocycl oal kyl oxy, aryl, aral kyl, aryloxy, aroyl, heteroaryl,

het er oar al kyl, heteroaryl oxy, or heteroaroyl, or an aliphatic or an

al koxy, ywhatals haimepas: al koxy optionally substituted with one or
nore substituents fromthe group consisting of halo, cycloaliphatic,

het er ocyefrcampRmsatEomay (1) “het eroaryl, al koxy, aroyl,  heteroaroyl,

acyl, nitro, cyano, am do, am no, sulfonwg, sulfinyl sul fanyl,

sulfoxy, urea, thiourea, sulfo, nercapto,j} lsulfog@§1 sul f am de,
&yclo

0x0, carboxy, carbanoyl, cycloallphatlcgﬁy, al i phati coxy,
aryl oxy, heteroaryl oxy, ar¥L nhet € rylal koxy, al koxycarbonyl ,
al kyl carbonyl oxy, (cycl oaRi ph f'c o het cl oal i phati c) oxy,

(het eroaryl) al koxy, allphatlcb§9 oxy R4 IS H Kis -N(Rxl'); is
a bond, al kylene, -C(0)-, -C(0)- N(F%g -(CH2) pN(Rx1) -, or Rxi is H,
nis Oorl; and pis 1, 2 3, or O

wherein:

R' is an aliphatic, a cycloaliphatic, a heterocycloaliphatic, an aryl, or a heteroaryl, R
being optionally substituted with one or more substituents from the group consisting of halo,
cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl, alkoxy, aroyl, heteroaroyl, acyl, nitro,
cyano, amido, amino, sulfonyl, sulfinyl, sulfanyl, suifoxy, urea, thiourea, sulfo, mercapto,
sulfonamide, sulfamide, oxo, carboxy, carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy,
aryloxy, heteroaryloxy, arylalkoxy, heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy,
(cycloaliphatic)oxy, (heterocycloaliphatic)oxy, (heteroaryl)alkoxy, aliphatic,
{cycloaliphatic)aliphatic, (heterocycloaliphatic)aliphatic, (araliphatic)oxy, (heteroaraliphatic)oxy,
acyl, or hydroxy;

R? is H, an aliphatic, a cycloaliphatic, a heterocycloaliphatic, an aryl, or a heteroaryl, R?
being optionally substituted with one or more substituents from the group consisting of halo,
cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl, alkoxy, aroyl, heteroaroyl, acyl, nitro,
cyano, amido, amino, sulfonyl, sulfinyl, sulfanyl, sulfoxy, urea, thiourea, sulfo, mercapto,
sulfonamide, sulfamide, oxo, carboxy, carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy,
aryloxy, heteroaryloxy, arylalkoxy, heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy,
(cycloaliphatic)oxy, (heterocycloaliphatic)oxy, (heteroaryl)atkoxy, aliphatic,
(cycloaliphatic)aliphatic, (heterocycloaliphatic)aliphatic, (araliphatic)oxy, (heteroaraliphatic)oxy,
acyl, or hydroxy;

Each of a, a', b, and ¢ is independently C(R™);

R? is H;
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2. The conpound of claim1, wherein Rl is an aliphatic optionally

Substituted with one or nore substituents fromthe group consisting

of hal o, cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl,

al koxy, aroyl, heteroaroyl, acyl, nitro, cyano, am do, ani no,

sul fonyl, sulfnyl, sulfanyl, sulfoxy, urea, thiourea, sulfo,

mer capt o, sul fonam de, sul fam de, oxo, carboxy, carbanoyl,

cycl oal i phati coxy, heterocycl oali phaticoxy, aryloxy, heteroaryl oxy,

aryl al koxy, Bedhesr@dyd RP &Q@@épexﬂlmh@wc‘aaﬂpmu Ihydrak W@y, higaydyaxy,

(cycloaliphatic)oxy, (heterocycloallpﬁﬁélc ) OX (het er oar.ypal koxy.

al i phat igdanaginoARfBRarboxy, sty masiipie Hyhnseiforyh spl@mamyde, ar@do

al kyl ogamﬂaé luyeasmb%%éat éh"rlﬁaﬁao E%lcﬁ'&ﬁbﬁhﬂc%ﬁcﬁﬁﬂk{ﬁﬂ @I@terdayéias&?suém or

al koxy. . The conpound claim 1, wheréin is ac hatic

opt i onalhpsstr%u%@atlkﬂWewmaﬂ% A8 Frevlehaierpayh M@ﬁ%@lkyﬁ/bﬁw pr¥logy.@ip

consi st 'h@@ro%ﬁoyl:%}&al %@&Imamaﬂ the éﬁ?ﬁa@fc%ﬂ{&bﬁ?d[ph m&'sﬁbsnﬁﬁéﬁ'wthone

het er oar oXYy, r heteroaroy acyl Ccyan,

am no, svumowbsnttmtsrﬁwythe geyp fcemgsnna gihaﬂcoxycloalnpheélc heltﬁr@nyrsleahphgm, eyl

mer capt

cycl oal :EB g)tldlwl gl%b% yé?g:cey@alm ail%fc ggﬁ%ogar yi %Q%ﬁﬂ%ﬂg S{élrﬁwlbxy,

aryl al kcsulfanyheulﬁmaar@a dikosay sulfol mwmwauﬁmydrnldeabdiiam@r bxm ghroeey,

(cycloall hat i,c ro h t yl koxy,
afBaRoy] %ygféx&%h(aﬁg)&?qrﬁ?%cg&%h@%a& a?éé{xrﬁ g&%\%%gf%%l[, ar_%:l\;'ia]&(c))gr

a|lphatIC

cycl oal Ihyderaagﬂaumxaj dlyoxyudybdnyl, atkg ki ashbhyiotyy (rycbeytiphlicdexgxy, hal o, am do,

am no, n carbox ic..cycloaliphatic, or

het er 003}3 %chlﬁﬁlgﬁ gé)o gr%dqlﬂaiko% %ﬁﬁ?ﬁ%@lﬁﬁ@‘é’ﬁ%’m i phatic, or

het er ocycl oaRHsI}atl c are optionally substituted with one or nore
substituents frm&@e group consi sting of halo, cycloaliphatic,
heterocycloaKI aryl, heteroaryl, alkoxy, aroyl, heteroaroyl,
acyl, nitro, Jzuaoad, altidae, c@m)' n@(o}sutﬁ’i')qyl , sulfinyl, sulfanyl,

sul foxy, ur ea +.hi our ea, mer capt o, sul fonam de, sul f mi de,
0Xxo, cal’@(ﬁ@gp U%a)l"lﬁigg& Ni%?oal i phati coxy, heterocycloaliphaticoxy,
aryl oxy, hetgFgapnyl oxy, arylal koxy, heteroarylal koxy, al koxycarbonyl,
al kyl car bonyl o (cycloallphatlc)oxy, (het erocycl oal i phati c) oxy,
(heter oarypapkﬁi‘}’ lo#idhydroxy. 6. The conpound of claim4, wherein Rl
is a bicyclogld phasig4optional |y substituted with one or nore
substituents from the group consisting of halo, cycloaliphatic,

het erocycl oal i phatic, aryl, heteroaryl, alkoxy, aroyl, heteroaroyl,

acyl, nipt TR copRM ofRHidq, wﬁéﬁ:lﬂ@{' iSaHl Jh?ﬂéﬁcwpﬁ&ﬂailﬂ( Q&ﬂsum&ﬂ IanS'ﬁQML: gr more

sulfoxy, urea, thiourea, sulfo, nerca fonam de, sul fam de,

ox0, casHsfijrents fpmdhogoup eysisdrg of palat ¢>@m99haﬁetheﬁemy@mmhatphwl, COoXy,

aryl oxy; , t I , bonyl ,
al kyl car ony%%ﬁ&){# Ilo}% e?(dpﬂda}f%%q mIEI-S é(?’ et g%méi?y gﬁﬁ”gﬂﬁé@ @2]
O et er oankzyl, k!dﬁ);(yonedasldmuwsu1f07mer‘lihmomlfplmn@b, eflfaglidd, pxol carbres ei'n Rl

subet i ¢ SEeRae Rlop B G AR orHBRY, LS L ARG SRR
het er ocyleﬂemahﬂqﬂhaw adkoxazcgtbqnyh aﬂ@haﬂnmloxﬁLdyohoyhphmnWy, het er oar oyl ,

I f I | f , ,
i our ot aiten Ot Sre SN AP pINEEY oxo car bokys

car banoyl, cycl oaliphaticoxy, heterocycloaliphaticoxy, aryloxy,
het er oaByII‘]wgo,mpam;d aflckaimy2, whertia RO ay atkyd loktonally aiblstinted awithdualp| amino, amido,

al kyl car, 1o>c<§y %cycloallphatlc)oxy, (heterocycl oal i phati c) oxy,
(hetero %Ba’( f t hydr oxy 8. The conmpound of claim1l, wherein R

is an aryl opti onal |y substi tuted wi th one or nore
4. The compound of claim 1, wherein R' is a cycloaliphatic optionally substituted with one or

more substituents from the group consisting of halo, cycloaliphatic, heterocycloaliphatic, aryl,
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substituents fromthe group consisting of aliphatic, cycloaliphatic,
(cycl oal i phatic)aliphatic, heterocycloaliphatic,

(het erocycl oal i phatic)aliphatic, awl, heteroaryl, alkoxy,

(cycl oal i phati c)oxy, (heterocycl oaliphatic)oxy, aryl oxy,

het er oaryl oxy, (araliphatic)oxy, (heteroaraliphatic)oxy, aroyl,

het eroaroyl, am no, oxo, nitro, carboxy, am do, acyl, sulfonyl,

sul finyl, sulfanyl, cyano, halo, hydroxyl, mercapto, sulfoxy, urea,

t hi our eaaptemabﬂ,mmmoylshddrmﬂapylpmmmymmido arfiino, Khorgspidiapld of

claim1, [ | is. a heteﬁ 5% tgﬁ ﬁn qpstétuted th one

or nor e SEUHELSY t‘ére? » ORITEHh 0L BT RIBy Y B’i‘%"ﬁﬁe&f AP AED L POXYs

?KCL oal lcﬁ}blaﬁlbglzl, C)ﬁ:ﬁ?ﬁ}blﬁ&f:dx@hhﬁtdr@éyalbhlmaﬁri]dof‘gy, dndbeyf, ﬁayxlahk@@ky,rhhﬁhlk@xy,
eeroccoal at | al | e oar XY,

R S R o ALt At O S g

het er 0ar(uéténswcwaﬁﬁ]ﬁhe)ahﬁt(h&ér@afyl)am gt ApRaicodd ARkY.C) OXy, aroyl,

het eroaroyl, am no, oxo, nitro, carboxy, am do, acyl sulfonyl

sul finyl, ul f an ano, hal o, h dro sulfox

t hi our ed: T E%?Wé?ﬁ%‘gd g i ?FF’&é‘ "i%ﬁﬂ‘éﬂ%&}’l"“ YthS“?ﬁeéi of
claim th,g%@j’g,%ﬁ; hidb Sankiis; Iancbeygw&anop&wmb,, aliphatR]| @éloahﬁﬂﬁ&l oof which is

opti onal substjtuted wth hal o, . hydr oxy, .am no, al kox am do,
al koxy, h@?QrO&VWhP atigq Whegpig twﬁ%ﬁdcyaba@hatl?n%hﬁFrowcl%h@}aaF Are priignally
bond, alghGyihOByith Sde@k more SabQINuiTront the "groub‘@&%xr’sn% Mtalo, cycdoaliphtic

conpound of claim 11, wherein J is -C(O . The conpound of claim
11, whersicrpeyclpalipbatigparyl, Merowb alkg Ry ATPN h@ﬁr:roaoal AsYLmitrqugpng; #nigosi s a
bond or a%n@glhwn?ﬁ?tﬂﬁ )ﬂ%ulfm@ SGI9 Qﬂgtmreé @ﬁl?ﬁ ilneR:raplﬂ sufBeiGld) R2 is
H, an alk%# a cycloallcyl, "a het rocycl oal K ¥c1oalkyl)alkyl
or a (he"-tl TBIEG OROERIOPKY, &hfeginoyls qyeloalmbyucoxv:y@twmy@h aticoxy, aryloxy,

heteroc kyl bei ng
opti onal ; shjgiqﬁt tgﬁk&nﬁ{eﬁwgéﬂm&nﬁ%ﬁegﬁﬁﬁﬁ ir‘l:tglgbw&ﬁi t he group
consi st i(eglootiphatitloxy. dhyestroesiclopliphaticoxih éheéarwxlaﬂlmwppmcw aryl,

het eroaryl, al koxy, aroyl, heteroaroyl, acyl, nitro, cyano, am do,

am no, %UITB@M ousd/b W4 %Hérfeﬁg?y lis 2 ﬁb'}cflc%(lifhatﬂd E@onafl%klﬁgﬁtﬁféd witlohQor

mer capt o, sulfonanlde sul fatni de, oxo, car o§$ car

cycl oal mp:na@ube@txgms fiem hecgroupl onsistna af halenoysloadi awtxeterh@tcéabnwp,@m
| al k ,
aryl a %bé 3@8%&*%&?&% laa'ciﬁoél%ﬁa:@?@)&ndo?% kb, GalF Q{}r;l"/, ¥1

(cycloallp atl et er oc alip C) OXY, het’er o oXy or
hydr oxy sulffml sty cusesp chieutea Sulfsl, aiererpito.cmlfonamies swfamidRe oYo, cmboxar, an

?Ihglar ocy Ji)}ékéaﬁlq(]ﬁ t@%’q{e?&%{%ﬁamhﬁ oxgaa&%/l?)}/f hgnge%@/‘gl g%ﬁlilﬂf@y

(cycl oaIHept@mﬂd&]gdxyozlk@yearbwrwtylﬂdyh:aﬂbbnxlppal logtloblgihate)ept i onal |y
substi t |tue fron1the group consi sting
of hal OL&jeei r8? qah%ﬁg(f')ggy Q%rt?r%ar%?y qxgaf aryl, heteroaryl,

al koxy, aroyl het er oar oyl , acyl, nltro cyano anldo am no,
sul f onyl7, Tlmd;cfmnwnd ofgleimyl, whsminflbxg/a haterecycloahiphatic eptionsllyl substiteted wilbowe

sul f onam, g Sl it Gfm ﬁfé%{ﬂug )%{;/1%?{1&}{% of R %{?&g&){%}lphﬁ%%e?q?{zég%%ﬂhﬁ% Yy,

het er ocycl oal i phat | Coxy, eroar
het er Oarhﬁteaiakyd)@lkoxa,l dropl yietardpooyy.| acylahiky) ayand) em;dooa:r;uno, sulfonyl, sulfinyl,

(cyel oal | Rt Lk Yured IESSEOSHE) 9R1LABALIEIRNN, BSHEL 93 GO O

carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy, aryloxy, heteroaryloxy, arylalkoxy,

heteroarylalkoxy, atkoxycarbonyl, alkylcarbonyloxy, (cycloaliphatic)oxy,
(heterocycloaliphatic)oxy, (heteroaryl)alkoxy or hydroxy.

8. The compound of claim 1, wherein R' is an aryl optionally substituted with one or more
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17. The conpound of claim 16, wherein R2-J- is H, HO CH2-
"4-(2-(pyridin-4-yDet hyppi perazin-1-yl)nethyl)-, CH3CH2O C(0) -

nor phol i nonet hyl , cycl.opentyl am nocar bonyl, isopentyl am nocarbonyl,
pi peridi nyl methyl, or pyrolidinecarbonyl. 18. The conpound of claim
1 or 2, wherein R5 is an aryl or a heteroaryl, the aryl or heteroaryl
being optionally substituted with one or nore substituents fromthe
group consisting of aliphatic, cycloaliphatic,

(cycl oakiytiakhte ﬁaini tbéﬁgtbhlﬁ:conbﬁﬁ@ d.f(ﬁnﬁl{aﬁa,l cyglbaliphatic, (cycloaliphatic)aliphatic,

(het ero cl oal. i tjc)ali tic het er par koxy,
(cycl e HIP5YS %%flaﬁ {grog %W@%‘&Hflﬁ?f’é’ﬁ %a?flﬂ\s
het er oawcmnphaﬁ@bﬁ} |(W§dy@]b@l>lﬁhatl&)&%1 @fyﬂﬁaﬁrd{etd%@jdb@ Q&i‘é’hplh?tﬁd)(\/ﬂy,

het eroaroyl, am ng, oxo, nitro, carb am do, :

sul fi nyf® et%eﬂr?laq#wc)%yarﬁul hﬁapefoylhwl&m n‘%r"é’é’ﬁi‘fb am&ﬁ F‘ﬁ’k)?“lf‘%l’ryéa
thi our eguifigitl fomayT ,%hlbf 1, nféhs I REORY hirea, hdurcd NB1GRARGUNd Of
claim 18m l\/\}"ilerel n ’R‘%@)ims a het edr%garylcag%t I onal | §/easub31£e| tuted wth 1 to
3 al kyl Sulﬁﬂké%?rcad'?ﬁwl carboxy, anido, halo or cyano. 20. The
conmpound of claim19, wherein R5 is pyridyl optionally substituted

Wi th al loCyhe cotlpb@id/of Bl NOwh@Bin &3 is M&emﬁropﬁamg»subs%tedmﬁl SREPRYRA
of claim_20, wherein R5 is (4-nethoxy)pyridin-3-y . . The conpound

of cl ai FybsiueyHEp®the gugup %Onalﬁtuwc;f|ahﬁfﬁtl9,&ﬁ<ép¢lwh§%@Flpelu@aﬂwlwha’% kyl ,
al koxy, 6@, oc%ﬁﬁhatfaa({h&emgfrcl&a\ﬁiﬂﬁm alipfrtic, [, RSBV Fikey, ¢l ai m 22,

wherein R5 is phenyl  optionall substituted’wth aI’kI "al koxy,
am no, ﬁafpbahﬁmtl@yméheterczwcloadwa@@mmaw@mfhe@qr@ﬁrﬂpm (WMF@)WYRS i s

3- et ho h r yl .
25. The ccg‘;n%%%iﬂg&p&gi’ 1”]?&1@182%9 %ﬁ% eqlxg rﬁ%o |ct§1fb|8%eny (%gt | t&?p
Wt h - NeRE§s( Rlfagyl, eyano, hN()H)MI@?Icm sulfoxy, urea, thiourea, sulfonannde

. sulfamide, or carbamoyl.

10. The compound of claim 1, wherein R!is cyclohexyl, phenyl, or alkyl, each of which is
optionally substituted with halo, hydroxy, amino, alkoxy, amido, alkoxy, or alkyl.

- 11. The compound of claim 1 or 4, wherein J is a bond, alkylene, -C(0)-, -C(O)-N(R*)-, -
(CH2)p-N(R*)-, or -N(RX)-C(0)-.

12. The compound of claim 11, wherein J is -C(0)-.
13. The compound of claim 11, wherein J is -CH;-.
14. The compound of claim 11, wherein J is a bond or an alkylene.

15. The compound of claim 1 or 4, wherein R? is H, an alkyl, a cycloalkyl, a heterocycloalkyl, a
(cycloalkyl)alkyl, or a (heterocycloalkyl)alkyl, the alkyl, ¢ycloalkyl, heterocycloalkyl,
{(cycloalkyl)alkyl or (heterocycloalkyl)alkyl being optionally substituted with one or more
substituents from the group consisting of halo, cycloaliphatic, heterocycloaliphatic, aryl,
heteroaryl, alkoxy, aroyl, heteroaroyl, acyl, nitro, cyano, amido, amino, sulfonyl, sulfinyl,
sulfanyl, sulfoxy, urea, thiourea, sulfo, mercapto, sulfonamide, sulfamide, oxo, carboxy,

carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy, aryloxy, heteroaryloxy, arylalkoxy,
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26. The compound of claim25, wherein R5 is 3-am nophenyl. 27. The
conpound of any of clains Ito 2, wherein R5 is bronp. 28. The
conpound of any of clains 1 to 2 wherein R5 is H 29. _.The conpound
of any of clains Ito 2, wherein nis O 30. The conpound of any of
clainms 1 to 2, wherein nis |. 31. The conmpound of claim1, wherein
12." is a cycloaliphatic optionally substituted with hydroxy; J is
-CH2- or -CH2-N(Rx5-; R5 is phenyl or pyiidyl, the phenyl or pyridyl
bei ng opfeiewaallélym@um&ﬂybm@ﬁyl \Mﬁyl‘bafli&ﬁ)lflﬁiy, (BtRalihbsd)btyent s fromthe
group copsistin tlc oa tic,

(cycl oalf h“ﬁﬁa‘fﬁ"k’%g aﬁ%&i‘?éﬁ t‘ﬁ% I°6§?‘§}B’Wat ic,
(heterocycl oal i phatic)aliphatic, aryl, heteroaryl, al koxy,

(cycl oaltispiiad dogpownd of(chirh @ rop 2ywheveih RAIalk IE; hoxlkyl, acgclaawl a heterocycloalkyl,

et or oard oA, B e vt ok . lealy) ki Py

sul fi ny'(eycfdd kiy Bk or@N@éi@cyci&@lk?L)a]HM@éi@Xﬁ tlonﬁﬂ?jf ﬁ!@ﬁlt@tﬂd ith bexyrmete €,
t hi our ea, onani de, sul fam de, or car each of a, a' b, and

cis i ndélgﬁéﬂﬁéﬁmﬁloyi woahaorﬁlsrlag of haloschlvph@%arhﬁﬁm?aclaehpé% Bl

wher ei N pdieloary iy, A0, HRérbafod R1 ﬁi&@%ﬁ@aﬁmtﬁmbrmf@ﬁyﬂsﬁﬁﬁ jone N
attached to the heterocycle bei hg opt’i onal |y substituted with one

or nor e sekisyl iselfexpr ures, ikpured eulfys Wﬁ:anf@r%lifgmwge sulfade oxo, carboxy,
| oal
cycl oa '091'39151)391 ﬁyéﬁ)taﬂﬁﬂaﬁo&#%ér%ﬁfohﬁphaﬁ&&kbyarﬂg%ﬁggn&%g%ylog%y%%?l&&y,

al koxy, aro teroar , Nitro . an
sul fonylhetemaryflalhqny, alkqﬂyf:qhgqyl abeylcatbepyloxiy, égycloalihaig)eny, sul f o,

nercapt &Fé)jc%gglgﬂ ﬂ@ efg‘f‘;{}%fﬂ‘gﬁ %rhﬁﬁ&gpxy’ car banoyl ,

cycl oal i 1°COX t1coxy,” aryl oxy, heteroaryl oxy,
arylalkoxy, het er oar yl al koxy, alkgﬁgcarbony al kyl car bonyl oxy,
(cycl oaI17p'FI@tq0G1P@W}ﬂ Of(cli’é?éﬁdt*}l}fé?lﬂ) paEs BOGRy, (heteroaryl ) al koxy,

al i phat I(@L?((g?(ﬁ: }:j)g{l'\g )blﬁ%]rﬂlhﬂ r&ﬂ‘)?-}éer@}g (E] 3C|H20 C(O) morpholinomethyl,

(heterocyclo atic @32

(het er oawdbpqnhéﬁmmi;@wnthwenWInwrhwyl pip mﬂmathblomeMdmcaerl m
1, wherein Rl is cycloaliphatic optionally substituted wi th hydroxy;
is -Cl12-MR)15-; R5 is phenyl or pyridyl, the phenyl or pyridyl being
opti onal 1l8midosmpmdt ctlaith L tor 3rrehaein RO issnsunt of & haternars], fheaml ehketgpatih

consi st ' n?% uog% g? :sl%tsfn% ed %{l%l 09@' 191'3 tslllﬁs’tl{u(eﬁt}{ %Jlo?lghé ?B@S £%%§+ﬁ£ J}% lbl%’tw,

het er ocycC eterocyc oa
het er oarcytlpalmhat@x gcycl(J alipbhtdgdliphhtid, hetproxycloaliptetie r(basrot el ah]ﬂiaab)ahphany,,

o L L S ARl S LT SR ARGt

sul f Onyl(araEpHafld:)Dw, ,(hmba‘rﬂi]mht;c)my@.mﬁ haélﬁaroj?lyﬂﬂmd,y:ixbyrdt’rg,)cyﬂbpxy, amido,
to

Car bamoytyt Sl Fusil, S Y SRR ot FY o TS o

sulfonamide, sulfamide, or carbamoyl.

19. The compound of claim 18, wherein R® is a heteroaryl optionally substituted with 1 to 3

alkyl, alkoxy, amino, carboxy, amido, halo or cyano.

20. The compound of claim 19, wherein R is pyridyl optionally substituted with alkyl, alkoxy,

amino, amido, halo, or cyano.
21. The compound of claim 20, wherein R is (4-methoxy)pyridin-3-yl.
22. The compound of claim 19, wherein R is an aryl optionally substituted with alkyl, alkoxy,
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34. The conpound of claim 33, wherein R2 is a heterocycle containing
at least one N attached to J, the heterocycle being optionally
substituted with one or nore substituents fromthe group consisting
of hal o, cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl,

hydr oxyl , al koxy, aroyl, heteroaroyl, acyl, nitro, cyano, am do,

am no, sulfonyl, sulfinyl, sulfanyl, sulfoxy, urea, thiourea, sulfo,
nmer capt o, sul fonam de, sul fam de, oxo, carboxy, carbanoyl,

cycl oal iaplvat, h816)9¢ cydiet er ocycl oal i phati coxy, aryloxy, heteroaryl oxy,
aryl al koxy, heteroaryl al koxy, al koxycarbonyl, allcyl earbonyl oxy,

(£yC] oal i PhAl e orLhEheh CELoRb LA S ainy LBSHEES N bhS, ks,
( het er oaytdopBAlb havame) al | phatic, (araliphatic)oxy,
(heteroaraliphatic)oxy, acyl, or hydroxy. 35. The conpound of claim

1 or 2, rein Rl _J l.i phat. c .opti onal substitu it h dr oxy;
R s 2 Thomgund ol B3 ieieiR B o Bet Bttt Lt BERL S K
CH, and tfiflirsmé&hoxypbenyllhe conpound of claim 1, wherein Kis -NH; R
is an al kyl or cyclohexyl, optionally substituted with hydroxy; J is
a bond or +CH2-: le is;alkyl, cycl.ogkkyl r .het erocyc Jybe RS 0s
het er oa%?l T compowd °6fﬁ’éah‘§:i;°"%hw eﬁelilg gphé@g?wfﬁtél%gév&%ldﬁﬁ%&)@ P51 m 1,
wher ei n N(R&)-CoppRInd i s:

(2-(5-(3-am nophenyl) - 1H i ndazol - 3-yl am no) - 1- cycl ohexyl - 1H benzi gi m

dazol - 6-,.V. IR o5 :
(1-cyc|gﬁéy§%$§@?@%%gyk§%gﬁﬁ%§Fﬁ%Fh?Pfgﬁ3ﬂ¥f$41FLindazol-3-y|anino)-1
HbenzoKi m dazol - 5-y1) et hanol ;

4- ( 2- ( 520 4Thesomprynsyafiady of Gaigps | ta By wieekin BT isdraphani no) - 544- (2- (pyri din
-4- yDet hyl) pi perazin-1-yQret hyl ) - 1H benzAi m dazol - 1-y1) cycl ohexanol ;

ethyl 28 The compound of any of claims 1 to 2, wherein R¥ is H.

142- (5- (4- met hoxypyri din-3-yl)-1H1 ndazol - 3-yl am no) - 1- (4- hydr oxycycl

ohexyl)- 1H benzo(i gi m dazaql -5-y1l) net hyppi peri di ne-4-car boxyl at e;

(2- ( 5- ( #2nbtateRyppynd ofiapy st glaims 1itp 2. ¥ReFR B3| ar ni no) - 1- pheny1- 1H benz
cid]im dazol -5- yl)nethanol ;

N- ( 1- cy ghohexpinpburddattapiief ddieeetidy| Wheldth Rezc[ d] i mi dazol - 2-y1)-5-(4-m
et hoxypyri di n3-yl) - 1H i ndazol - 3- am ne;

- 31. The compound of claim 1, wherein R' is a cycloaliphatic optionally substituted with

“hydroxy; J is -CHs- or -CH;_-N(RXI)—; R’is phenyl or pyridyl, the phenyl or pyridyl being
optionally substituted with one or more substituents from the group consisting of aliphatic,
cycloaliphatic, (cycloaliphatic)aliphatic, heterocycloaliphatic, (heterocycloaliphatic)aliphatic,
aryl, heteroaryl, alkoxy, (cycloaliphatic)oxy, (heterocycloaliphatic)oxy, aryloxy, heteroaryloxy,
(araliphatic)oxy, (heteroaraliphatic)oxy, aroyl, heteroaroyl, amino, oxo, nitro, carboxy, amido,
acyl, sulfonyl, sulfinyl, sulfanyl, cyano, halo, hydroxyl, mercapto, sulfoxy, urea, thiourea,

sulfonamide, sulfamide, or carbamoyl; each of a, a', b, and ¢ is independently CH; and n is 0.

32. The compound of claim 31, wherein J is -CH>-; and R? is a heterocycle containing at least
one N attached to J, the heterocycle being optionally substituted with one or more substituents
irom the group consisting of halo, cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl,
hydroxyl, alkoxy, aroyl, heteroaroyl, acyl, nitro, cyano, amido, amino, sulfonyl, sulfinyl,

sulfanyl, sulfoxy, urea, thiourea, sulfo, mercapto, sulfonamide, sulfamide, oxo, carboxy,
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2- (5- (2-met hoxyphenyl) - 1H-i ndazol - 3-yl at ni no) - N-cycl opent yl - 1- (4-
hydr oxycycl ohexyl ) - 1H benzo[ dj i m dazol e- 5- car boxani de;

1- (4- hydroxycycl ohexyl )-N-i sopentyl-2-(5-(2-methoxyphenyl)-1H i ndazol
-3-ylam no)- 1H benzo[ d]i m dazol e-5- car boxam de;

(1- (4- hydroxycycl ohexyl ) -2-(5-(2-met hoxypheny1l) - 1Hi ndazol - 3-yl am no)
- 1Hbenagi m dazol - 5-y1) (pyrroli di n-1-y1) net hanone;

N-cycl opentyl- 1- (4- hydroxycycl ohexyl)-2-(5-(2-(trifl uoromethoxy) pheny
1) - 1H i redéabi; @slcamlmhcd;dytmi&gwhﬁmﬂ@@,l #2ylbx ; BEOIOAIBxPirylalkoxy,

2-(5-(2-(trifl hox 1M i ndazol 1- (4-h
2 e i) . (o o o
r1n E} g f]y%ﬁﬁgﬁgﬁh%ﬁ%)@,%h&éo&glmmxp%pawcl Gyfloadiphdic)aiphRdazol - 3-yl a
4- (5 ( hydstaR lighatic)plighstie, 4{arﬁﬂmhn%§ay>§y thetpropraliphatic)orm. 3ol AE YISy | ani n
0) - 1HbenzAi m dazol - 1- yOcycl ohexanol ;

(1-cyclah em@coamsém(&cm ho%h’d?éﬁﬁ Rd isrbyammiﬁlmﬂ&bﬁnﬁﬂﬁmhbsﬁnﬁé@&m RRikox b
enzc(djim dazal - ylg

N- (1- cydlinttddeNR5)¢ Bi tfé’fhP@il ﬁr wwwtewmyl BN sTE apHPRAlY SRbsiter) with

(4- et hax MﬂﬁBﬂe%ﬁk‘héleﬂtlhoﬁl"ﬂié Rda7 HusBe B iphatic, cycloaliphatic,
(cycloaliphatic)aliphatic, heterocycloaliphatic, (heterocycloaliphatic)aliphatic, aryl, heteroaryl,
alkoxy, (cycloaliphatic)oxy, (heterocycloaliphatic)oxy, aryloxy, heteroaryloxy, (araliphatic)oxy,
(heteroaraliphatic)oxy, aroyl, heteroaroyl, amino, oxo, nitro, carboxy, amido, acyl, sulfonyl,
sulfinyl, sulfanyl, cyano, halo, hydroxy hydroxyl, mercapto, sulfoxy, urea, thiourea, sulfonamide,

sulfamide, or carbamoyl; each of 2, a’, b, and ¢ is independently CH; and n is 0.

34, The compound of claim 33, wherein R? is a heterocycle containing at Jeast one N attached to
J, the heterocycle being optionally substituted with one or more substituents from the group
consisting of halo, cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl, hydroxyl, alkoxy, aroyl,
heteroaroyl, acyl, nitro, cyano, amido, amino, sulfonyl, sulfinyl, sulfanyl, sulfoxy, urea, thicurea,
sulfo, mercapto, sulfonamide, sulfamide, oxo, carboxy, carbamoyl, cycloaliphaticoxy,
heterocycloaliphaticoxy, aryloxy, heteroaryloxy, arylalkoxy, heteroarylalkoxy, alkoxycarbonyl,
alkylcarbonyloxy, (cycloaliphatic)oxy, (heterocycloaliphatic)oxy, (heteroaryl)alkoxy, aliphatic,
(cycloaliphatic)aliphatic, (heterocycloaliphatic)aliphatic, (araliphatic)oxy, (heteroaraliphatic)oxy,
acyl, or hydroxy.

35. The compound of claim 1 or 2, wherein R' is aliphatic optionally substituted with hydroxy;
R%J- is H; R® is H or halo; each of a, a%, b, and ¢ is independently CH; and n is 0.

36. The compound of claim 1, wherein K is -NH-; R! is an alkyl or cyclohexyl, optionally
substituted with hydroxy; J is a bond or -CH,-; R? is alkyl, cycloalkyl, or heterocycloalkyl; R® is

heteroaryl or amino phenyl; and n is 0.

37. The compound of claim I, wherein the compound is:
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3-(2-(5-(4-met hoxypyridin-3-yl)-1Hindazol - 3-yl am no) - 1K benzc(dj i m d
azol -1- yl)propan-1-ol; or

3-(2-(5-brono-1Hi ndazol -3-ylam nQ) - 1H benze[ d] i m dazol - 1- yOpr opan- 1-
01. 38. A pharmaceutical conposition conprising a pharmaceutically
acceptabl e carrier or excipient and a conpound of any of clains
1,2-29 and 31-37. 39. Use of a conpound according to any one of
claims 1, 2-29 and 31-37 in the manufacture of a nedi canent for use
in the therapy- (Qf(3woﬁﬁén§miﬁﬂ%opp-@ﬂhﬁﬁ@flrcy@loﬁ&!yl 1RRhdckpr Rkl &-

di sorder or an inmmune disorder. 40. Use of a conpound according to
any one Yomeghagelas 1, 2-29 and 31-37 in the nanufacture of a

medi cament f?f-c&b?ﬁlekﬁ i@QSI(ﬁ%ﬁﬁ%éﬂ{yl)?ﬂﬁﬁmt}Phﬂaﬂ Bl}ia!nhho? jqul tiple
sclerosis, sepsis, osteoartluiti’s | amrat ory bome di sease,
osteoport@mcﬁﬂlmﬂfa&tﬂ'ﬁéhnﬁhﬁphw s, stroke, Al zheimer's di sease

Par ki nson' s di
di abet es, tygeéﬁ?%dl a nggﬂﬁ %Q ??gﬁﬁda%@aﬁga{ng{&%?{@%a@ory syndrorre
al | ergi cyl)dﬂkvbplseﬁzmdﬂdmethylﬁsﬂi bag:p[@mudszphml)cmlohgx@bh rejection. 41.

the manuf act S HHCES TR R B AR S h R b 5 Ay B oy

| RAK-r esl@bbmm[@mudamdkﬁybmethyl)pipmdn@et carbcﬁizrlatel,Js e of a conmpoun d

of " meal cambh> {are DGy TR TR ar bk hpbeeh P HRdaP TS

nmedi at edlinetHalRAK. 43. Use of a conpound according to any one of

Che t her apy STORVEBRERES dfoR %m%%i*a@%ﬁ#é%xzﬁ@gﬁd%ﬂ%&ﬁﬁeﬁrxact%rxyﬁﬁ%u'k”

Use accarg)- quﬁdazfﬂEBLazﬁfned al ms 41 to 43, wherei n sai d cond| tion or

di sorder is cte nSJStIn toid
arthritis, |§T(F df@ ng’ngé‘géeﬁa‘&’lnPEN EIOB? A5 j cancer,
psori asq,g,dmg a»h]aﬁexymlﬂﬂ-bﬁ]zq(j]ﬁﬁﬁ%&ss @a,rb(g;@ﬂﬁde rejecti on and sepsi s.
45. Use accor to an lainms 41 to 43, wherein said nedi canent

i s adni ni st erléﬂrhéﬁirawcyclowwﬁrﬂ PRENFY-2- (ér(ZﬂﬁﬁiomhepyD 1jgndagplel-ylamimo)-
accor di ng-bQz9djinBdatoREs-&riixmiddl to 43, wherein said nedicanment is

adm ni stered in
(1-(4-hydroxycyclohexyl)-2-(5-(2-methoxyphenyl)- 1 H-indazol-3-ylamino)-1H-
benzddlimidazol-5-y1)(pyrrolidin-1-yl)methanone;
N-cyclopentyl-1-(4-hydroxycyclohexyl)-2-(5-(2-(trifluoromethoxy)phenyl)-1H-indazol-
3-ylamino)-1H-benzdd]imidazole-5-carboxamide;
2-(5-(2-(trifluoromethoxy)phenyl)-1H-indazol-3-ylamino)-1-(4-hydroxycyclohexyl)-N-
isopentyl-1H-benzdd]imidazole-5-carboxamide;
ethyl 1-(4-hydroxycyclohexyl}-2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-
1H-benzdd|imidazole-5-carboxylate;
4-(5-(hydroxymethyl)-2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-1H-
" benzddlimidazol-1-yl)cyclohexanol;
| (1-cyclohexyl-2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-1H-
benzdd]imidazol-5-yl)methanol;
N-(1-cyclohexyl-3-(piperidin- 1-ylmethyl)-1H-benzod)imidazol-2-yl)-5-(4-
methoxypyridin-3-yl}-1H-indazol-3-amine;
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conbination with a second therapeutic agent selected fromthe group
consi sting of methotrexate, sulfasalazine, a COX-2 inhibitor, i
hydr oxychl or oqui ne, cycl osporine A, D-penicillam ne,

et aner cept, auranofin, aurothioglucose, sulfasal azine, sulfasal azi ne
anal ogs, mnesal am ne, corticosteroids, corticosteroid anal ogs,

6- mer capt opuri ne, cyclosporine A nethotrextate and inflixi mab,
interferon beta-1 beta, interferon beta-1 al pha, azathi oprine,

glatiramer aggbase4-nRhSkHSAGRIEIR0Hnd2N&-NelRRIGRIAMifRIaz0l4.. The
use of the co gund of any of c*gins 1, 2-29 ang 31-37 Tor nodul ating
| RAK i n YRprogpn-1-0LA8. The use of the conpound of any of clains 1,2-29

and 3137 {01 esheAR N9.dhzdtanAanRoRALbYBk iAot Iy ERBadis L OF ol 2l m

47 or 48 wherein the conpound contacts a cell. e use of the
conmpound of any of clainms 1, 2-29 and 31-37 for_nodul ating | RAK hy
cont act i38gA aharrregaticel SeBPesitgRCAMPRENG HPlsEORRE )Ly acogptablg garHer of |eaGIRiFI0

wher ei n L8 SREhaLE Y IrRANCO DY 5831 37hi biting MAK or activating
TEAK.

39. Use of a compound according to any one of claims 1, 2-29 and 31-37 in the manufacture of a
medicament for use in the therapy of an inflammatory condition, a cell proliferative disorder or

an immune disorder.

40. Use of a compound according to any one of claims 1, 2-29 and 31-37 in the manufacture of a
medicament for use in the therapy of theumatoid arthritis, multiple sclerosis, sepsis,
osteoarthritis, inflammatory bowel disease, osteoporosis, myasthenia gravis, stroke, Alzheimer's
disease, Parkinson's disease, cardiac contractile dysfunction, type I diabetes, type II diabetes,
familial cold autoinflammatory syndrome, allergic disease, cancer, psoriasis, asthma, or graft

rejection,

41. Use of a compound according to any one of claims 1, 2-29 and 31-37 in the manufacture of a

medicament for use in the therapy of an IRAK-responsive condition or disorder.

42. Use of a compound according to any one of claims 1, 2-29 and 31-37 in the manufacture of a

medicanent for use in the therapy of a condition or disorder mediated by IRAK,

43. Use of a compound according to any one of claims 1, 2-29 and 31-37 in the manufacture of a

medicament for use in the therapy of a condition or disorder mediated by NF-kappa B.

44, Use according to any of claims 41 to 43, wherein said condition or disorder is selected from
the group consisting of rheumatoid arthritis, inflammatory bowel disease, allergic disease,

cancer, psoriasis, asthma, multiple sclerosis, graft rejection and sepsis.

45. Use according to any of claims 41 to 43, wherein said medicament is administered orally,

parenterally, or topically.

46. Use according to of any of claims 41 to 43, wherein said medicament is administered in
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combination with a second therapeutic agent selected from the group consisting of methotrexate,
sulfasalazine, a COX-2 inhibitor, hydroxychloroquine, cyclosporine A, D-penicillamine,
infliximab, etanercept, auranofin, aurothioglucose, sulfasalazine, sulfasalazine analogs,
mesalamine, corticosteroids, corticosteroid analogs, 6-mercaptopurine, cyclosporine A,
methotrextate and infliximab, interferon beta-1 beta, interferon beta-1 alpha, azathioprine,

glatiramer acetate, a glucocorticoid, and cyclophosphamide.
47. The use of the compound of any of claims 1, 2-29 and 31-37 for modulating IRAK in-a-eel.

48, The use of the compound of any of claims 1, 2-29 and 31-37 for decreasing NF-kappa B

activation.
_ 49. The use of claim 47 or 48 wherein the compound contacts a cell.

50. The use of the compound of any of claims 1, 2-29 and 31-37 for modulating IRAK by

contacting an IRAX protein with the compound.

51. The use of claim 50 wherein the modulating IRAK comprises inhibiting IRAK or activating
TRAK. )
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