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inplicated in the process of bone resorption and adi pose tissue

regul at |ddﬁ?aseﬂﬂf'§'at?q1'@§@@§t okines play key roles in a |arge number 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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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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19410. MyD88 binds to a protein designated | RAK (IL-1 receptor

associ ated kinase). See, e.g., ONeill etal., ../. Leukoc. Biol.
1998, 63( 6y p5aikBmses Auron, Cytokl ne Growth Factor Rev PCT;I%%,,,O%%)
221- 237; 8 O Nelll, Bi ochem Soc. Trans. 2000, 28(5): 557-563
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SUMMARY OF THE INVENTION

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

)_zA (R)n

R \>__K

R[




Each of R3, R5, and R6 is independently H, an optionally substituted
al i phatic, an optionally substituted al koxy, acyl, halo, hydroxy,

am no, nityg, 4 guanadi no, amdino, carboxy, sulf o, BLGRHESss
sul fanyl , suI2f0| ny suI fonyl, sul fonam de, am do, sulfam de, urea,

t hi our ea, carbannyl cycloallphatic, cycl oal kyl oxy,
heterocycloaliphatic, het er ocycl oal kyl oxy, aryl, aral kyl, aryl oxy,
aroyl, heteroaryl, heteroaral kyl, heteroaryl oxy, or heteroaroyl; R4
is H Kis -0-, -S0);-,-C(0)-, or Jis a bond, -0-, -S(0);

, al ky| ena phafiddputicatl Calepfable salttheddf. -, or Each of Rx. and RY. is
|ndepen ar an.optiopally substituted aliphatic; nis 0, 1, 2,

3; qﬁ@lo&c?emf}g fo,Fo Q is 1, 2, 3, or 4; provided that when Rl ~

Is an unsubStR'tlblhledptedriﬁw sutdtufed zﬂlphﬁhc,ahbﬁﬂﬁorﬁﬂybﬂasﬁﬁxtﬁb@d}]&ﬁbhgﬁc an

bstituted ' | ]. bst
cnsabst {PAPEADHEPaIuER pPeE e R ¢ SOt et popier HRppionyy
[0111 | nubsiteed htedbar@nts, lec is H 10121 In sone further

nbodi ts, Jl. | t ut ed hat I
cubst tut ed dpor Eart BRAFELY St et SRbi S o8 GplieRh hishu etk B, o
bi cycl oa:lp'tiphmw smbstnnteamewapicycinallplhyusmhsmtsbmnib'ctubmitmecbwhlomah cphataily .
When RI %ﬁ%&eﬁﬁ gonaIIy substituted aliphatic or optionally

cy

substit g¥ Vmﬁhatlc each of the substituents on R
i ndependent | \Eachof bea’hb) and camndoperrdamtl)aﬁyirc(%rcapt 0o, oxo, hydroxyl,

0 2 K1Y, PR o ST ic T 3 o ARl o,
an opti mmbhgllmbsitutedtali@xaraﬂl beloalydogrtyi, emérid, pitrou biganipt gHapetlino, anmdlno

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*",
~(CH2)p-N(R™)-, or -N(RX)-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

3



WO 2008/ 030584PCT/ US2007/ 019588 het eroaryl, each of the substituents
on R independently can be hal o, am no, sulfanyl, nercapto,

hal oal kyl , weyasmsosakt r o, hal oal koxy, hydroxyl, or al koperaiddbidsss
still sonme further enbodi nents, Rl is cyclohexyl, phenyl, or alkyl,

each of which is optionally substituted with halo, hydroxy, am no,
al koxy, am do, al koxy, or alkyl. 10151 In sone enbodi nents, J is a
bond, -0-,allcylene (e.g., of 1 to 4 carbon atons), C(O)- -C(0)-0-,
C(O) N(Rx) (CH2) p s[ug ot her
A0 N, R N L o2t Sk S e b i s 85,01

or an alkykgns, Hatbaleyl, ¥hnd, nitfd, Raloalkboy) hadror¥) or IKkB1 | n some ot her
enbodi nent s, 1..In s

opt i onal P¥Als JB§F§F‘ER‘%§"§FRW8°‘HWCB'& +o 'ﬁﬁmé}‘%‘gﬁ? "tybt"éa{ké@lc??%’a?rh?")nmh 1
?n olot l lcugﬁb?al}yisalbatmﬁeumm Hatd, By ooy ¢, ddhd lkox g andifb, aicady] yr kst i t ut ed
cycl oa a , O n o t'on | bst | kut
(het er oc[)[)' lodp I?é‘?‘? 87“&9 ‘.““T%ﬁ)ff 3 f'éo'%g” Mog‘r_ %‘gﬁl[eg? @{é’-?ﬁl tod qarbon,
opt i onal diymHUIEN0), uCeh-al k&tO)—Ia(R’bat—tcmza& NYR S pat-iNREpE(OYc| o0al kyl ,
an opti B % l'y,_subst it ut eg %et er o boal kyl, an optionally substituted
(cycl oall ? h Angome ofhyer gRHOQ Fﬁeﬁﬁ y Substituted
( het er ocqpetjodh lsying attley kmbodishkhts) his adwed ot fredlk geixo@i gyeiftl 3o 4/R3rbdn atognsh,
hydr oxyr hyl 4- hyl ) pi perazin-1-yl)-nethyl),
car bet ho@$§| JBPB‘HS%W&%E’?@WC“%%%C@EM yl am do, isopentyl an do,
pi per i di poy$jrehiyine embogiyients, dF isa€,ambopriyhally spBjtbd alkyl, tineptionally
enbodi nen o] nal upst ity Q
substi t d“@ﬁ“ﬁ‘&?é?"g%ﬁ@lr‘s Q‘Wﬁ@}? ?éléy?“ss" gtr‘f opele(Sorlg?]f)Xlll(guB%P {’]tf u‘feﬁgar y%uYed
(e.qg., pﬁa@ﬂy&lkylﬂky&m@tdpﬁnmﬂlyysubslhstbd (hetaocyolhikybalkyl. (e. g.,
pyridiny, h ) .R5 y al o,
am no, H&%? an§/1 Isomﬁg'rntgag ocnps EI1 aﬁﬁdgn %Egﬁ%gﬂl#%ﬁlﬁﬁﬁggﬁﬂ%}l a,{:gm,o%m
hal oal kosupstithigd cpolgdlkylpan aptiomrlfy substituted heterocycloalkyl, an opt:onally substltuted
| (cycloalkyl)alkyl, or an optionally substituted (heterocycloalkyl)alkyl.
[021} In some other embodimenits, R2-J-is H, 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.



[23] In sone enbodi ments, R5 is (4-nethoxy)pyridin-3-yl,
3- met hoxynet hyl phenyl, 2- net hoxyphenyl, 2-trifluronethoxyphenyl, or

3- am nophe@y an0s/dzdgk | n sone ot her enbodi nents, R5 is H@fudadM@iosss
(e.qg., bromp). [0251 In some enbodinments, nis 0. [0261 In other

enbodi ments, nis |I. 10271 In sone enbodi nents, each of a, a', b, and
c is independently C(R3). 10281 In sone enbodi nents, R3 is H 10291
In sone enbodi nents, only one of a, a', b, and c is N 10301 In sone

enbodi ments, two and only two of a, a', b, and c are
2008/ o3o@81pdn/smszcmmfg®8®n[q9§1$ ish %}?@IRPWFH@PO%%&?%WF%W“N is

a cycl oal L gPRH MNERIOSIR T M bEGonM 1Y Butvei ¥ Phienyl d 2eachlof
- CH2- N( dl?&@ LB @zopt | on%l y subs!t | Eut edslp?]enyl o%hcgglr |rgjw;@ieg?:h c’ofa

a, a', za@néci%mdme%ﬁla&ﬂﬁlay dayisOand ri is O 10321 In some

enbodi mam§§ M sbihe efdBdintdhes, R’Es 131,20 PR ischﬂ%bh?{naﬂ?léﬁﬁdtitt&fcﬁ&ﬂetcrocycle
heterocycle contal ni ng at | éast one N (nitrogen atom attached to J.

[ 0331 | ncostmming ableest eppNnitygen atog) @ltashsd e bhat i ¢ optional |y
substit U{O@ﬂ WntanJéBéq{b%ﬁMmen@s RS 94 cycgﬂﬁpm(t@bp}mmalﬁiubﬁxt@t@ﬁ Wothdytdoxy; J is

substitu |; each of a, a', b and c is
i ndepend'&{pl)g -©F; Cﬂnal( ) SRO!S optionally substituted phenyl or pyndyl each of a, a’>, b and

¢ is independently CH; and n is 0.
[034]) In some embodiments, R? is an optionally substituted heterocycle containing at least
one N {nitrogen atom}) attached to I.
{035] In some embodiments, R! is an aliphatic optionally substituted with hydroxy; R2-)-is
H; R*isHor halo; each of a, a', b, and ¢ is independently CH; and m is 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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[0341 In sone enbodinents, R2 is an optionally substituted
het erocycl e containing at | east one N (nitrogen aton) attached to J.

[035] In sqoeogmbedynents, Rl is an aliphatic optional lpeTaigheibiofodésed
with hydroxy; R2-J- is H Rs is Hor halo;, each of a, a', b, and c is
i ndependently CH, and nis O [036] In sonme enbodiments, Kis -NH;.
Rl is an alkyl (e.g., of 1 to 4 carbon atons) or cyclohexyl, and is
optionally substituted with hydroxy; J is a bond or -CH2-; R2 is an
al kyl, cycloal kyl, or heterocycloal kyl;12.5 is_ heteroaryl or am no
phenyl ; and M-¢xslapentydd A($-Trdepnyredohskyh R St@ripHlvemmehoiydphenylr1Hr)

| ncl ude jn4a701-3-ylaming < 1H-benzddlimidazole-S-carhoxamide; o
(2-(5-(3-am nophenyl)-1Hindazol - 3-yl am no) - 1- cycl ohexyl - 1H-benzri d{l
m dazol - 6- yRy(Ae2H oromethoxy)phenyl)-1 H-indazol-3-ylamino)- 1-(4- ydroxycyclohexyl)-

(1- cycl Qhrxydad: tBobdaiRtdiosseiidiiggy 1) - H i ndazol - 3-yl ari no) - 11
5- hanol ;

benzci dl 1 m dazol - Onet ha ; L ) .
4- (2- (5- (4- rr@tlwbw&wwmmwwk%ﬂmoxszdam?*rad)--lldzttldﬁze‘zi*-(f}fg)}%h-

n-4- vy | el B dinRaAAé-B-calboxylate;

-yOnet hyl) - 1H-benz441 m dazol - 1-(\_/1) cycl ohexanol ; . et hyl

14( 2- ( 5- ( 4- métESRYFPRYHERYR-2/B) (3 TrethokyRyRing-y1)-4 K inggzol-3(yAamino)- 1H-

hyflr oxyq&@@%&,pqngy@w%a] I m dazol - 5- yOret hyppi peri di ne- 4-carbo

xyl at e; o . .

(2- (5- (4- met Kbypohaxal-A-E-methopyridindrds! Hriadazab] -YpRdal- 11 benzc

IN(-]I]( |1m' d%ﬁﬁir]@%?%w%mnﬁtﬁamk t hyl b imd I 5-(4
-cycl ohexyl-5-(norrhol ino - 0 azql - 2-

met hoxgpyri di]%(lsg ghexl-3-MRiEg “—"églyé'%w&fgb'ﬁ'ﬂée“(z%]%‘mdaz‘ﬁg'y&s%&) (

2- ( 5- ( 2-mehex3yidiasBysh)-i H-indadondamthe;3- y| ami no) - N-cycl opent yl - 1- ( 4-

1 (4 hya oy KON SRS REhT ) T Foass) S HBERB R R mif

ol - 3- yly@yptopan-11dit &@nzo[ d] i m dazol e- 5- car boxami de; _

(1 e oXscuelaneayl oo oM SRl o
{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

6
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N-cycl opentyl-1- (4 hydr oxycycl ohexyl)-2-(5-(2-(trifluoronethoxy)pheny

1) - 1H ndaz@l,.3; 2|§ g4y, no) - 1K benzcf cgi m dazol e- 5- car boxarﬁldjl%szoomwsss
trif

2-(5-(2-( uoronet hoxy) pheny1l) - 1H i ndazol - 3-yl am no) -
- (4- hydr oxycycl ohexyl ) -
N-i sopentyl-1H benzo[ d] i m dazol e- 5- car boxam de; et hyl |

- (4- hydr oxycycl ohexyl ) - 2- (5- (4- met hoxypyri di n-3-y1) - 1H i ndazol - 3-yl am
i no)- 1H benzo[d]i m dazol e-5- car boxyl at e;

4- (5- ( hyskeasey sredr iy ld)sese( Cancér; pRiriasix ysthiag imultily dderdsis, mﬁlmm&nﬂl am
I no)-111- benzcidjim dazol -1-y1)cycl ohexanol ; (

- cycl oh&&BP> 2- (5- (4- et hoxypyri din-3-y1) - 1H i ndazol - 3- yI am no) - 1Hbenz
ci d]i m qegn| 1&sorh¢ eabbdimehts, the compound of Formula (I) is administered orally,

N (1- cycl ohex 5-(pipgridin-1-ylmethyl)-1H berizc(d]im dazol -2-y1)-5
- (4- rretrﬁi?)'?%%)/‘%’raﬂg’gffg@i) 1H i ndazol - 3- ami ne; Y
3- (|2 ( 510421 ek bany pyhet dhbbdimy:ﬂl): -théleomplamdlis éikmht&tﬁ‘edm)waﬂbb@ﬁ@m(”@}liﬂm d

azo

o ¥ netay PR RERES Sdens Btympss ofilgh & sfor thaPRsL agent inelude methoporate,
The i nventfisahzing 4 0OX-pikhibiteshyhanyohlosunineatycspprins A laﬂvsn@dbmme
cont ai ni.ng. d .of For ! d
Shove ariBTREPTisGEnHReR PR, s el A5 RE shifEa e MRl deA aplofd. oL
fun ft :c o] nneshlahwcmwbmms:lsf vlmrtntds@rald endlogsn 6- nmefrcapmnualnﬁmeloypormelm
proliferati

prot it el Blihgea @it ald? UGS, iRtk SRREL { bR SnRHehBEASL RS S0hhRpRAE

ransduction I'n a subject in f such a
treat nerglatlr&uerfacaater, heMmelwldr&mIdrcwclthOSPmldmmt ory bovvel di sease,

mul ti pl %z? ¢ i@ 3hSenribh ﬁnﬂk?gmvmsauﬁdfxmd%} fEb8Gu REAR Swhith HoRRE S,

ast hnm, rejec sepsl| s he i nvention
still f momemngaa mu etem I&Aﬁzpwmin @yﬁthtanéaf thegompewndsdgsaibad abgyet g some

mul ti pl & §6,.6H8%k She S6RES (ﬁm %ﬁtﬁpﬁmbr i dotne dthdr ABTRIRENSs, h@/&knpounds

di sease, 0Steoporosi s, henia gravis, stroke, Al zheiner's
di sease,achutkiR8KN" s di sease cardiac contractile dysfunction, type |

di abet es[04$]y PhelihvdhtioR flrdir pittﬁmek Iy hetisd i@r @é&éﬁsﬁ%lmﬁrB’a&Madérpm

al | ergi c di sease, cancer, pSOI’I asl s, ast h m, Oor e%) tb&on In a
fﬂ?f&"

subj ect geH. whieh insludeg epntactingdhe salhwith gy ‘bﬁﬂ‘?lc‘?"ﬂ@ Yes
admi ni s E}@RS NG dr PulpdSesHithi€ lvetidr) eherdhemidal Akn¥nts kfedatitifRd aBetdtdaate a

conpotn w1ct)l]; thlz%l;:glélclllc T(aL?e 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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[ 040) The invention further provides a nmethod of treating an

| RAK-r esponsi ve condition or disorder, a condition or disorder
medi at ed byolRks0ef a condition or disorder nediated perhis2é2ppasd
in a subject in need of such a treatnent, wherein the method incl udes
adm nistering to the subject a therapeutically effective anobunt of a
conpound of Forrmula (I). Exanples of such a condition or disorder

I ncl ude rheumatoid arthritis, inflamatory bowel WO

2008/ 030584PCT/ US2007/ 019588 di sease, all ergi¢c di sease, cancer,

psor i asibsanched. HErempies afiafiiyé sEuPR Highide, bugpremot faited fa, m&thywwé,éﬁgmé
[0411 | RschpdmR1 %ﬁ@%d’ﬂ‘t‘l@lssecmﬂ%d AT Ch-PéntF1O% -t ﬁrlﬂ 2Jeﬂ1ylhexyl An alkyl
adn1n|stere orally, parenterally or topicall I n, sone ot her

21
SDO! ERecative SUHBBEHE.eh & SRIIPH ARCTEF SR WiEh RBF AP PR HpRs Sueh os
second tfgy: ap&bm;pﬁmﬁ%rg anapi &scyelfoa& C&O}n %e&%&?éﬁoﬁlkﬁfaﬁ@%' c agent

i ncl ude net hot r exat e, asal azi ne, bi t or,

hydr oxy dstesrcygiarkal oragﬁeqr%%malmeym aryh: b‘éf-‘f‘PéWYF |aa1?ﬂxmear°¥1nh?tﬁf>9wb acyl
etanercqpl,, (ﬁ%%@&drﬁonﬁ%?&]&l%ﬁﬁ&@ﬁ@onw Wr (RsabazidaliphfidhdarsdalBzdine;

anal ogs, mesal am ne, corticqsteroids, corticost er%&_. d . anal ogs

6- ner caﬁ%’@%ﬁl‘%‘f?(ecgy’de?ﬂﬂ‘Ylﬂgywm‘ﬁ'ﬁtWF‘é‘}&oai‘réké’ % | i xi mab,

interf er(ﬁé}e.laeyaodlkﬁﬁhﬂdo,l (Réterob PR Ok Ak ) dmidbMderoaRiridd Betefralkylamido
glatiranmer acetate | ucocorticojd nd cycl %ﬁ%sg%&m de. 10431 The

i nvent i GHoRARidResyclorlkyiamido-hetrmoqysteatiy s fampiderar feroarylamigp); amino
I ncl Udeg (goﬁhﬁlﬁinbﬁﬂma @Qidah@hatitﬂmerAKrdlth&b@clba%hd‘hcallﬂiho@fsulfbﬁy] (e. ﬁ, o
COWpOUﬂ ove. n _O en onmu nts e CO S.lnhiblt
| RAK. e YoRes By il e o Dihices SURpaoes: PHRE I AL
The i nveﬂiboaga, dartFaiived; c@t‘:ﬁ\ﬂuﬂﬁﬁc@cyl;rﬁéthmdycﬂaﬂlpdﬂﬁxfoaﬁsarﬂlgxwﬁlelmmﬂoﬂ{,
activati O{]hl n a

ncl udes ng, t he ny of
the conp® lﬁlgx%&ﬁ?aﬁ@vﬁ%&\? °"¥6%§‘1“Y§oa?kyg %58’ xYet" B |r°sxy| W‘én u?(on,
t he cherimiadtion) exarples ofisebstideeat alkyle thclude @abox widknd ésush i HORED )Femlkytli ¢

Tabl f the i st PhySiCS,
750h £ ISP TP SN e S SR RP I Ao Sy SR St A R
descri bestyhikyT aoatag; ﬁﬁcqxghdyi)alﬂwﬁ)(iy&ﬁmﬁatﬁim)alkylr(yg akiyl-B(Q@h-apiBelkyhc e

Book d

& gani ¢ ChBRh Py EAR Yy ealindl: R R e gy ABEE Snd BGEATCC
entire dostle rnsusoﬂ heeirg bn Halkery®t groyp refers tpar aliphdtibgarbar goemthet cqntaies2
The t p '

docr oasiBd B2 5428 Uifoh NGRS bh IIBREoR difle o] EAZ AHING] group,an
nmodul at ealkdmy! grone carove BfaighRakbiandiedi Faampples ﬁﬁaredlsq‘-nyggltone inclygdet butjargmnot
are als qlrﬁgéd @A &%@ ngp?én?l %G&exﬁasaneczmu S A AkenYPELA LS I;Jlﬁ)tlonally

function rotel decreaS| n e| r act|V|ty are al'so
cal | ed awbstijeisd w@ ons@xwrmrwbets@amhépeh # halei eygpaliphatic (e opcloglkyl or

reduci ngcﬁ:fb@lk%ﬁ)\‘lf}r}ﬂefe)‘o&tﬂo@ﬂ Habeke. g%:@:b@&tn&kn@%@ ﬁetefoe%Aasaakéh«}t)haryp

treatnment’'s for ‘diseases are rectl caused K activities

and al | diteedrgh aWP“bW‘oﬁ‘Fée‘B?mbﬂ apddes- %nca@&‘fw caused by | RAK

activiti §cloz@$§3&m§§arh‘§r@ﬂi J}Qﬁ&éxﬂcy&mpmrdﬁar&ldyghﬂihbccyaaamma&sg§ t he
of which i tjoonally

tsﬁ[)gf i ? Lppéﬁoggylgléqurappharggww aralkﬁamldo, (heterocycloaliyl?fmldo

(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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10491 As used herein, an "alkyl"™ group refers to a saturated
al i phatic hydrocarbon group containing | to 8 (e.g., 1 to 6 or | to

4) carbon @igomesnsfezsal Kyl group can be straight or WO per/us2007/01958s
20081030584PCT/ US2007/ 019588 branched. Exanpl es of al kyl groups

i nclude, but are not limted to, nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-heptyl, and
2-et hyl hexyl . An al kyl group can be substituted (i.e., is optionally

substituted) with one or nore substituents such as hal o
cycl oal | pieatituted @tkegyls 1Med‘dpmke@yl éycepwk%hyﬁpylalkenyl hydroxyalkenyl

het er Ocyﬁkﬂ@ﬁ)}lﬁ‘.\%k?ar&ﬁa]ﬁenyl %lﬁwﬁh%h& *1 (chh%tﬁkﬂ%(@)ﬁﬁhiﬁ%ﬂkbﬂyl)

aryl; heteroar ar oy het er oaro
(al i phat alnw@akw#wwld%%bépx%@h@)%lkw ynd ha%alkenyl

(heter OCEBhPaJké Qé'éatHeFe)iﬁ ah b‘Ql’WJ‘@]“ nguliJerf,ersQM ah thl?d?ib@&b()ﬁ gkbup that contains 2
(cycl oal kyl al k Igoam 0, | am doo, ar al m do

(het er ocgsaca Sel-1A/10)07 218 4 (J?Féf"é ﬁ@exs@rlééﬁwﬂﬁﬂsmq taﬁled@nd An alkynyl group
het er oar yd,aj¥ s%rghh@ﬂlﬂﬁr%@@l ﬁﬂiﬁﬂhﬁij 4 :ﬂk’)}r@%ﬂ I&Y&Heoﬁltiéyé fr’dﬂlﬂﬂted to,

het er ocycl oal kyl'am do, | am do, or heteroar% am o am no )
al i phat i praRsrEY] and\pubmal- @naﬂ%ﬂrﬁrw@ cagbernpfien 'é’;FBPﬁ%iFtF%Hé‘h%aﬁf ﬁ'eye

sul fonyl SLﬁﬁtﬂgents ﬂdhmafﬂ?dyp ]ﬁ(&&z@o:}l; alfbity: lchdbalk Ploky: &ﬁﬂocy&i@blﬂc?%)(y, dH/RRy;

t hi ourea; sul fonam de; sul fam de; oxo; car

cycl oal | PrePARERY; a’ﬁ'é‘b’@"bfc‘}‘EPo%ﬂﬂi’Waﬂ%‘Bxl}a o; EWVQY%XWU?%D%FCGB‘W?‘BW?’]

ﬁr gl kyl Oe@% dl@hm@gfd&@blb@mmanaisﬁpxmﬁaym@Ialnpﬁdtkss(oax&msyyﬂo@uphat@s(O)-
ydr oxy t

hout |initat f titut | uds
car boxy aBEHOTL (ot Bhstols SO reAGP ke terS SR P - Qi i
al k?/l fﬁr tlbcgaydlp%qila}d@yﬁlk?uﬁﬁlywe@dllwkﬁa;r\m wynfabm‘i»alkmrkm?/@}cl@ﬁlkylam:do
acyl a ; 0) ry ; S nyLam n e.q.,
al KW S{@y&ma&q r‘%ﬁ?%ﬁ’) aragcgffamng b?tgrogﬁéla%gxl%ﬁ/ o Tcyc?ga?kylﬂll{(ylSamlgo

(cycl oal ha&ahﬁaﬂ%@rﬁﬁﬁb s hegdrdarl/lafnédgor He[dr@d.rklﬁhﬁdd)ylhr)aa thlbdreh&iudihh:kyﬂde

10501 As

car bon gf"‘g%B“?fh &[k%lég‘?ﬁﬂéqnl’fg ag‘y(t?ctf){%?“@’ Pyc%,ei e{‘%mb Etﬁmf%c 4’?‘9@%{ SYLE
at ons anheterbatybasyl (@1pe (dp:lﬂ:ﬂh@h:itm)@hrbdnyker (heteadckglbaliphatigcarhonyd); laaivyd
gr oup Ca{' bealiS E‘lanca h]rtmr);)énl ! g‘né:xhoe carﬁm?ﬂp *cg%lolgl ep Fc)%% kenyl group

i ncl ude, re no Yput enyl, and
2- hexeny(heteﬁmnyalohhpi}alnc)gpmgw (banrolae/l)aﬂtoumnal I y subst ituted with one or

mor e Sub@tsh[ usgfgetd RYEH ¢ étepﬂ' amfd:oy%%&ﬁ-l-‘gﬁa@%%tb'oﬁ\ dafhiflocar tﬁﬂ %Lriky' or

cycl oal k erocYc eterocyc
het er ocyéctadainkmyht) Eachilof these t@rmarvghen ug¢dalane ordn eyrlnecmrt witly anasly¢r; group,

acyl (e. Qa,-f' gff‘éd ﬁ@i@& C%?QL\%I’ ggQ%JN(RQ(YWb?QMOP r@{d)cl*}&f?ob%)éﬁ uséd'terminally; or

(heterocyc 0 at i nitro; ano, eg.,
(cycl oal KN )-eari-BIER )é;@)amhg@usegrlaqew lgrivesein R anclR are defined below.

(heter OCtﬁéresileM b GFbupk hl%hﬁfe Wb l@dcﬁhl«mk}@mbd.@,ﬂmm or

heteroaryl am do, heteroaral kyl am do | am nocar bon

cycl oal k§lksamirrearsar (hetﬁ@swe@w@%@rlm%mem@aﬂbﬂmldo (heteroaryl)amido,

aryl am n%@r&@@ﬂalkﬂﬁlk?%ﬁﬁﬂ&%&l&ﬁfdﬂl HATH A8, |(dycl AN yDRIMyBnfide, and
al i phati cam no, cycloaliphaticam no, heterocycloaliphaticam no, or

al i phat i M@WW&’H\ no); sulfonyl (e.g., alkyl-S(0)2-,
cycloal i gsaji as Séé?i)l?erem Qi “@frifho’ ’:‘ér&);irerers ﬁuJN(Rﬁ)(R") \SHérEﬁﬂ:)ﬁbh o fraky Y is

th f .bo b
Cyctbal | REP ORIt i S Rt 655 SR DR Bhasies e b Aoty
ar al kyl oxaterobedledl phttad, Klﬁﬁtetocg&ldﬁhpyﬂaﬂ)d]@hyﬁq, haﬂei@ﬁl'}d,ad’ahﬂjiyl @itfanylpgulfinyl,
hyd t. | t
D081 030RH B R T b < GEAP IR e PR SeloR Pt Lighais ey}
(ol Koy o gLy Akt Cony Bt ) Sl onyt ™ ( Such a8
X U
(ol ko s Riiamaiaitamiict o) Bl Fohataa 88 |
(heteroaraliphatic)carbonyl, each of which being defined herein and being optionally

substituted. Examples of amino groups include alkylamine, dialkylamino, arylamino, and
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WO 2008/ 030584PCT/ US2007/ 019588 di aryl ami no. When the term "am no" is
not the termnal group (e.g., alkylcarbonylamno), it is represented

by - N(Rx) -woRsosiiagssi he same nmeaning as defined above. (daAk:fgousgd
herein, an "aryl" group, used al one or as part of a larger noiety

such as in "aral kyl", "aral koxy," or "aryloxyal kyl,"” refers to
nmonocyclic (e.g., phenyl); bicyclic (e.g., indenyl, napht hal enyl ,

t et rahydr onapht hyl, or tetrahydr0|ndenyl) and tricyclic (e.qg.

f1 uorenyl tetrahydrofluoren t et rahydr oant hracenyl, or ant hr acen 2
ring sysizpgminp. \AWP’GWHCHWE?C!SP@‘ %Fm%g@m(%gaﬁ'&mibenﬂﬁm

| east oRgd gtes&n@d by DORHN @ RisGNELdnte Réankdd £)fekihéd sdoRe, systemis
aromati c. bi cyclic and trlcycllc groups include benzofused 2-  or

3- menmbe At c Aysised Berein, pp RJYL” S, prstalgnedr ag PHbALDIRIESE ogFty dsh as in
i ncl udesRREMY Hafah@KY "Urt kryrdwamyl ﬂ&fe@s {mEndE1RACYE, IphenyTR bRk EIRS(e. AN

aryl is o tlonall su stituted wth one or ngre substituents
i ncl udi refeayl, ﬂh%{'tt er()@, t@trahygrq@phthhll, Rrétﬁyqihydg}m%anpnmd)tncychc (eg fluorenyl

cycl oal irphathfinubihel, a&Jahpd}aamﬁx)aaédypmramﬁrac&%n)eﬁ@gcsg@ieaﬁlm Whadhitke

(het erocycl oal i phatic {eal i phatic; het er oary koxy

(cycl oal‘??m&ﬁ'tc)wys FidiE AFARAiciop a) Pi‘/’iﬂ‘n qn¢ eh g% g?ﬂ%%%%gplw or tricyclic ring
het er oarsytiemis atofatit) PREbicGDE hidHRlie @mamcnmtbb@z)o@md 28603 hiembered
het eroaroyl; am no; oxo (on a non-aronatic lbcp 5) é ﬁPOf a
benzof i |°§€19°m’W&chF6’F‘“?‘PP‘EPy€ PREC, F"“ﬁl“fﬁ? BSB ﬁ%?e AHP §8° onpgre
(e 0., @ldaftiaransiens Ad &y&k@@hm&h\@fsh&hﬁﬂéd)ﬂﬂh bne or more substituents

E ﬁg%/glr ggl | {‘)‘ggé IFI.C llicgﬁh g.tal?l%élna{ en;r/]y(l.»r allg %l Lﬁ:ﬁ‘%ﬁ:pﬁ& EcyglrgXIlip’)hatic)aliphatic;

((heter q&}&@é@ﬁi&ﬁi&l@kﬁﬂtﬁiet@?@bh@fﬁﬁéhﬁﬁhﬂtlp, ayl; heteroaryl alkoxy,

am no- SRS BRRFOR bt Sy 5y RO oSy

cycl oal |(aéte|tolafah$(1ﬂilc)6xy, sialyf; dwyeroaf @yl gamina] oxel(ah a meajgmatigandpcydicoing of

hyd l
o o o SR bie e b ey 90; So Sk dky: BHidePABTY B ot Rl i,
Non- | i m(t:ya’lgamhampbaeborwﬂ (eo;bbbhphatzem:ahqticﬁparhmb/ud@alimﬂaoe)icybon@é,

ene e larkSehen B P B ROy o
(al kIO)li ylc(hetbmasqhahgtik:)qarl_étmyl)dsl)lﬁmyl (e(. aé]lphat(faiﬁQiﬁmnMn?fM@t Yl sulfinyl (e.g.,
(o] AT ARSI AASGRHROR) oy @ LAY 20, 6 oo
am noar yher¢aptes sulfoxwlvced; thipvronyshiforanids; angﬂm@ﬁ f(r(qarlwrwl )émrn@mby an ;
(cyanoalaig%/llc)ag@,glumu(bgg &Eg&r) aryl; (sul fonam de) aryl (e. g

(am nosul Tonyl)aryl) suI fonyl)aryl; (cyano)ary

( hydr ox i85y FiVen-limifing examaley P& Fubstidutgd aryls | &rlop aﬂwg mono-, di (e.g., p,m-
( (car boopkablogh akitinallholoiiok 10 2! KHkOSEbarsbbf 02l Ky ) aryI

(((al kyl sul fohyl )am no) a

( (het er d&3relkyphi¢ar ‘?"d’%ﬁlﬁ W‘ﬁ%b’%rbm@@?ﬁ% amidelp) &¢-8yf | aryl ;
(cyanoal (mecxﬂbonﬁlwr @({M@}lkﬁﬂdo@mu}l)an(@&éﬁwcﬁ@nmﬂz&1itgeaebonﬁjakﬂ&wI

(trihal oal kypary mal koxycar bo B’ am no- mc anoaryl
p- hal o- rﬁﬂa’ﬁ%%a?aﬁmyé}w‘(WHQP?F@@V&FB‘&‘H%%B%/‘}Y@? SHEI SCYA
2008103Q‘{3ﬁlﬂﬁ§ﬂiﬂdd§%9ﬂ7do§kﬂr95&&(diﬂﬁﬁﬂmﬁﬁo}&$ﬁﬁ (Qﬁh&ll@yl)aiﬂ (aalfﬁlyyamjlat [ C

such as an r al r ef a rou a G4

2yt *or @ et Brnetn it Fybind Gotplegndi |

"al Ikyl ] (hgmdxyzakyzbaryla((elkaSy)sﬂcfyl)&@u (hﬁirﬁkf)aryAQ{c%ﬁﬁﬂ?ja&y@ﬁr n .

ara i phatj¢c s n used herein,
aPaI(& ra‘k)alﬂau@f*@% (eré’ﬁﬁqﬁﬂ& @Fﬂgﬁ% %@yggm"}fjj@?s])aﬂ'kyl gr oup)

E) hat :j Sf@h@bﬁ-bbykﬂﬁaﬁéhﬂﬂd)&hrmy@my}ﬂ f(mb}t!ﬂxlfoBQIt)flkyl@drylytqyamb yhary] " have

een defjned a e e.of an ara roun i enz

ar al kyI hydroxya gﬂiﬂ’?’c ‘Gﬁgﬁ?w)é‘&" ﬂmghgyr&agﬁ@(ygaggﬁéwwéé'ﬁts such

alkoxycarbonylaryl; p-amino-m-cyanoaryl; p-halo-m-aminoaryl; and (m-

(heterocycloaliphatic)-o-(alkyl))aryl.
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WO 2008/ 030584PCT/ US2007/ 019588 het erocycl oal i phati c;

(heterocycloal i phatic) aliphatic; aryl; heteroaryl; alkoxy;

(cycl oal i pRatlselddssss (heterocycl oaI | phat i c) oxy; aryI OX Y CT/US20 7,019588
het er oar yl oxy; (ar al'i phati c) oxy (heteroaraliphatic)oxy; aroy

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

(cycloal i phati c) carbonyl am no,

((cycloaliphatic)aliphatic)carbonyl am no, (aryl)carbonylam no,
(araliphatic)carbonyl am no, (heterocycloaliphatic)carbonyl am no,
((het er qos6]l qed uspdherien) ah 1 qrhamhaoy bamb@slyn aaralksi group refers o an aliphatic
(het er oar ar bonyl am.no Ef‘ﬁﬁlba 0)
nitro; %l'ﬁ)@ 8 atey p?thaf l}%&ﬁ%a ony %ta}ﬁ | cgfggér?ycpo@
acyl (e.agd; ar(yttyaré asaﬂefpt@dﬂnemjmammem}ﬂlple of my@hhﬂtatlph@hlae)m aralky! group is
al i phat 'b)% gr bonyl, (araliphatic)carbonyl, '
(heteroc 0l i phat I ¢c) car bonyl ,

((het er dogjl oed usph herien) ahtzphléwl "grew ey (o, angrlkyl group (e.g., a C4 alkyl group)

gnletE grngﬁh%léel‘. Eur%attltu %gi E}g%g% Q oﬁ%aﬁgth "Q%%g*)gftly f | 5 &f{f:@éﬁtngd above. An

al kyl - S(di)lm):le csf lahfamh}yﬂl gfmuipgs beradyk yAn ga)kyl MPF*GW}"Y subséaute H’I‘leﬂﬂe &r more
| f 1 th
Su Onam &ituenlflg Jut%ﬁnag glr’glpl]%tgg ge " atk an% .0 | %1 irfofud rlnﬁ( ﬁk €

term"cy e tyc ét erocycl oal | hat ic,
aryl, orhﬂdma&ak yt halealksl suth eshitigiotemetind)s wyeleatiphatic Q%’e\PWGIGQ Lo 0621

AS used fog‘kg y¥l ggyctlg‘{l l)élhgl Hehbd, r.?cﬁﬁi Pl'ﬁﬁétét‘ac c@éb@@ﬁaﬁ@?eﬁylahetemlaryh

het er ocy rou het er cycl al'kenyl” group, éach of wh
bei ng opet!kaaHO}D%kbﬂmy,ha*FwYégalkﬂny,cﬁfﬂﬁxbé‘lets‘waﬂﬂ!@’@@f"aﬁlsV"BPS\éd

herein, % er@g%@gm%%gal kettmwatmrd %&%ﬁy tafeok @arﬂ&]yﬂ%ma@éaﬂsbmst or
blcyllc flsa 10- e

bi cycl i camidafese. a@lbmlamlf?tg cgtlﬂt]tézgamélo, (qwhﬁtkafhﬂtyﬁémtﬂo ﬁwtaémeh atfHEY‘Pt"H’g’

at ons | S(h@w#b%&ét&&ﬁ&t@miﬁs @teuerdxwtgatkﬁau@t)aﬁmbhaabmqmla&lefreof)
Exanpl es” of a” heterocycl oal %? group inc¢lude rid aw upﬁraz

t et rahydve@qswatlfytm@@s ymg dwg!toxy’lacthdms % yisu K¥rilrpd:

I, f ﬂl gxtg{t;ﬁ;%l ?ulﬂ,)ﬁlgﬁ-,mel- ?mr-]wa,&@@éaz&ldaq%ﬁhmymrphol [ ?hl t hi om)rlphol yl,

oct ahydr obenzo ury oct ahydr ochr onenyl, r e ,

oot Ay DRRAR YA Serem P APTHSI Tl 1o dRabp B s Snifh of 1) thembered

(i)Ct abysr@&@?ﬁ&[th&tfbﬁ@w{lﬂﬁ whgregi(ihe b\:V@ yigg@lﬁa%e at l%}uf)@hgl htgm in common (e.g.,
-aza-hicyclo oct azabi cycl o . C . a

2, 6- di ox%tgtpmse%?ramnh 'Ctﬁ:ﬂ HigryHema ‘ﬁ%@%ﬁ’éﬁﬁkﬂt*ﬁ S crigtag or

group Camcﬁfeod‘llué&@[) vicydloteetg@abaliphhtiesDbieyslicsitgll, and blcycho heteroa.ryls

tetrahydr oum i ne. 10641 A."heterocycl oal eny S

her ei n, g?ﬁ 5'5’% Dt °asé°t}fpé‘\9{]t focig é’comgassf fr?ft)f §§ rrtg)nﬁ1e =

or bi cyc‘l‘dyel)oalkeﬁylagmmt ¢ach bfngwhtbteu@tapmendrlmauh@ntm%amet ﬁmhebed,hmbl e

bonds, a one or. f, t _

Corge! 0ol 5} i nefn A -clRbil gl blecln BiodariPesbdd LI HOAE Br b

nuber edc;a;bc Oliuskdney ttmlgsd)a'mmrfd toll@e-eab tm bﬂaeqadtoatamﬂes Q?@eﬁtiesmfcycloalkyl

het er ocyg glgg ,5¥1}t].d95y4t§;rg,§%cc§g 3 g}ff‘c? gﬁg?.ugy&apxhec@mtte[a@alahxaamyn

substitu tssch as al’
al kyl , ahdcborplyl, cabyladdtahygitorindend) dyathyprmtlmﬁhyi AFyclo[3.2.1 Joctyl,

2008/ 030 / "4
het or Ocygﬁgﬁﬁﬁ #étggtgl /b?%yg Oég)éﬁgg@tlc&ag?tj i@cylﬁgﬁ?tgsp 2.2 octyl adamantyl,
het er oar gdﬂcycaqwllmy@r (ayiepesaba arqleeltaxégpyd@ﬁ br W%‘H‘}eﬂpﬁ £oup) a3ysed
aryl oxy; nQehefepat ¥ Lxdh-arbRfaftl bm@éycﬁt BXY ofﬁh@t@g 0355 LArBBR hofiks WaVing one

aroyl ; heteroaro f/ am no; am do hati c) car bon¥l am_no,

(cycl oal Pnereidspblerionds/ | Bxammdes qf(cwgt%!sam grpalpt @plude cyclopentenyl, 1,4-

al i phati Egz @l-geQQB L@fr‘ (W?,loh(eﬁtﬁb{ 1)@)%[&@&)4 lafféﬁﬁ dro-indenyl, octahydro- naphthyl
(aralipha car 1dam no, et eroc oal i p ati c%car bonyl am

((het er omt@arnyﬂ»mtoeyntmlpmmre{?@ %ﬁw affbiycIot3 3. 1 Tnonémyl. A cycloalkyl

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



10681 Wthout limtation, exanples of bicyclic heteroaryls include

i ndolizyl, indolyl, isoindolyl, 3Hindolyl, indolinyl, benzo[b]furyl,
benzo[ b] t wopbswgdsss qui nol i nyl , i soqui nolinyl, indoli zycrussetodessy! ,
i ndol yl, benzo[b]furyl, bexo[b]thiophenyl, indazolyl, WO

2008/ 030584PCT/ US2007/ 019588 benzi m dazyl, benzthiazolyl, purinyl,
4H qui nol i zyl, quinolyl, isoquinolyl, cinnolyl, phthalazyl,

qui nazol yl, quinoxalyl, 1,8-naphthyridyl, and pteridyl. Bicyclic
heteroaryls are nunber ed accorﬁlng to standarg‘che nonencl at ure.

|
10691 A MRErERBRRARIFIE GpersnapiPrainiphiica iR Tk o
substity &ah%HEth)@’@ Aletbafcidali lﬁhtﬁ)oxy@hrlﬂﬂxg taétéfmyioxyf(ﬁraﬁbkam)dxba

cycl oal i phati c; ycl oal i phatic)aliphatic; |, er oc hat.i c
(het er ocg F’S%#‘BMF?WaPWﬁhQFﬁe arayly AMINGAm ‘6 8 ayé?%%l%onylami“"

(cycl oalg 1bﬁ§tﬁ9jb’arb&d3¢ﬁnﬂh&qy®l:@ahpt&|ﬁajallﬁl)a@é)barb%hylbﬂ:m
het er oar yl oxy; (araliphat]i

teroaral i phatic)ox
het er oar®&y’ Dcaréﬂﬁ‘!ﬂ’t‘im"ax@”("@ a‘éF)ﬂY?GW'H’S%Wﬁ?n e‘E@Fb‘@W‘@?‘?‘@“Eﬂ&WYM'“D
het er OCxg{ete@odycrtﬁl:pﬁa@)dmpﬁa&rd)ctaebdwla&ﬁm@ )(Bétbt@aﬂ?ﬁbﬁb@@ﬂayﬁ:ho @ar boxy;

AT ST R TN G TG L e

( het er ogyigh@abd Iy, Ql:?la(ékgqfi!waoallphanc)carbonyl ((cycloahphatlc) aliphatic)carbonyl,

Eggtetere:)ggé L’Sﬁjﬁﬁp%‘@a Qgelﬁ'%}' e %ﬁ%ﬁ%ﬁ%ﬁ%‘yb al i phati c-S(0)2- or

alm ng S((Q-)e?erbcycwahfahmiﬁballéaﬁatg:)carladﬂypha(harer&(:aljph)mc)sarbémy Icya(na, balp;
al i phatic

t hi our ed dg%’%yf B’ﬁﬁfﬁf’t&es‘ﬁé’ S c?eky1 s?éﬁgr Oxy?%@(cﬁﬁftsg}fnir { \é a¥ky1 l§(8§13

het er oars;alfamame be amgbﬂbsilﬂﬁ)uy,adea maﬁ&amrfehamde,lsnljamndan@doeer @frbamoyl
substi t ter cl ude {.h r 2.0 - .
di - ( hal '(’jglﬁgt sy eg?xf% (t;héalq Oxy ﬁé %}—"ggt %@f@g%g&?logﬁp}ﬂtw, nge?gcycﬁ)gﬂphahc,
I koxywylbmﬂydtc)rbmyem@:&rgﬂ\&hlclcy@rhﬁheﬂﬁ@drpﬂwotam nohet eroaryl (e.g.,

al kyl on L |

S0 TSR O Y ABADSh R i

| ky| cgolmpand 9 keternoydiesllcenybgry p, each of which. bemg optionally substituted as set forth
(al kylam no) al kyl') am nocar bonyphet er oar yl ,

het er oar yDam no) car bonyl ) het er oar yl

et er dO§3]l os vgsH dered), @éi\'/’@ewyyt)ihfdkﬂr csmwplrcfe&rtq a 3-10 membered mono- or

| ky' Eﬁ&fmsmm? é&ﬁ éré)as'.x& n(&am%m bPBicGiIRG Eathrated ring

| koxy) heteroaryl onam de) etero aryl (e.g
M nos Witfuehe )lhé'heqh@apyr ywre(%fuh? ong pleatsds @)h?tyqoateel(gg N, O, S, or

I kyl s WohfiydtoRe HRE Q). mthp(éaxe@lame%clmbmﬁt Bb8FinYlude piperidyl, piperazyl,

(al koxyal kyl ) het eroary é het er
{{ car Do AR by eyl ARy P s WP hadisrlanyh oxazolids
(heter Ocu&laaallldﬂha&ﬂpﬁmgn Qh%{o%hol{glcif&él@@l-dﬁéhﬁiﬁh ), Beta d?@éhﬂ)menyl

ni troal k heteroar I aaI heter aryl ;.
E(Lu Kyl sQﬂ¥ff*wﬁ§ﬂt'}IaF*p{9%lﬁ'é¥*e? rm"f{ﬂé %Cd%ﬂyg]{ﬂwﬁa ’8?'53?%9%‘3/ 23dqutndiiny,
( aCyphet&rtmawbe(@[g}tmoﬁmkw Z-akbeiytibPe2.2loesi, i Hza-bi@icloy 2 Dadoey (nad- |

and hal oal k ter tri | het eroaryl).. .[0711 A
"het ((ar o0&y ‘i 8‘“5' %%}’ (cﬁ ’g’ "“"é"‘ﬁ@ﬁef)@aﬁ‘rﬁ K é’?%S‘u%’ﬁa'ﬁtheEocadoalkyl
herein, g®hges beofused with ﬁbh&dﬁn@ﬂwmcﬂﬂsgetrahgdrﬁ‘ikdthddyie group) t hat

et or oalIF AaEeBeROTkFIR o b s R admens? i B Gl e

as used TIBﬁﬁmbpreﬂeﬁtﬁmS ot mcgmcahkxyhrogrmmupmgengcmremaﬁhg oné kxyrhogrdoupl)e

that is stltuted vmthahet oar. ro

"het er oafh %&\Yéheﬁgg R1€ RO"2 ‘b%%%%%g’&%} %Slfg%%}fﬁlgg% lNd g? ?ﬁ%)d
above. Aviebverctianad kighclbisctapsliphatdd are suinbéred adcettling toistanderdehemizake
substituents ‘%‘ ch as al kyl (e.g., carboxyal kyl, hydroxyal kyl, and

hal oal ky? RUEHPEE trif uor onet hyI ); al kenyl; aI kynyl ; cycl oaI kyl ;
[065] A heterocycloalky! or heterocycloalkenyl group can be opt:onally substituted with one

(a
((
(a
((a
(((
(((
((h
((a
(a
(a
(a

or more substituents such as aliphatic (e.g., alkyl, alkenyl, or alkynyl); cycloaliphatic;
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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 @ digdasRaroyl is optionally substituted as pi@ayiRbEloYosss
defined. [075] As used herein, an "al koxy" group refers to an

al kyl -0- group wherein "al kyl"™ has been defined previously. 10761 As
used herein, a "carbanoyl" group refers to a group having the
structure -0-CO NRxe or -NRx-00-0-Rz, wherein Rx and |l e are as

defi ned above and Rz can be allphatlc aryl, araliphatic

het er oc;xerqb%ﬁlﬁpbﬁaz)alzphawet*@wylpahmmﬁéb%tp@awd?fﬂwﬁa%)ehpha[l?’m‘m used
herein b i @a l@@ggg, R
when us(?%tezgés:a?‘&I fglg¥ rlg))ﬁépt%&yt g“ﬂC( ) Oag &yg\g‘\g%aﬂr;&edggdgbgz

an i nt edpalipkatisiaxy; @mafﬂ?htﬁ%@axhé‘ﬂéﬂrhe‘e@“ﬂ% @81“Ppﬂ§tdi°(§‘* ggr oup

refers tg hibbadbmird, RYLlol EjchibBalylWwanids, dcydoadiphaiggen at ons.
For mstaﬁ@ean@iche ﬁ%rn{ awgg é |1njg | ud g’é t he %(‘r:%u pCFSd) 10791 As

used heradiphaticycarbanylaming (aryPsergondamaing, gliphglic ‘f’(‘.’)‘%‘i’ aUNQsed her e n,
5U| f({hetgfo@y&oa{!ﬁ;hﬁﬁécirgonyﬂrghg ({h&érocﬁ(&)lﬁhz@é Hﬁlﬂﬁnbﬁ@t@oﬁﬁﬁrﬁlnﬁﬂ Iy

or S(0) 3- when used internal |l usefpéqler ein, a "sul J am de"
gr oup réh@tﬁ@apé)%’enxlﬂmm aF @‘e liphatic)easboRyIAsRIRg): RHEP: Carboxy (e g

- N(Rx) - $¢8be- M}Eé\ﬁ)ycam &&m@lmﬁcﬁm&b DMeylBer, %ﬁ]dﬁlﬁphdti&)o’&ftﬂﬂmﬂ,z have

ot o SeIc@%ﬂﬁé’%@wmh%tza%s@éyrzﬁwemny@c?wbowi eGP ipn ool

t er ni nalg E{%tergéycfoﬁﬁgﬂsﬁrcwﬂalﬁnc)@i’rbody( % [ hebdrOdratiphati o ars £yl );initk & lepadd; Yalo;
wher ei n , and

.are def .
5008/ 030SHHHOATS0P) D4 SREEC EopoT oLy aparionyLy: selin S alkysyipyD;
refers tsalfa@?(e BhemkylsaHshyl g altexdt higaahidured; suldaamids pdilfaniids; pad;loy,
wherein 1]‘§ gs been defined above. Exanples of sul fanyls include
al i phat i €*8"M%¥ycl oal i phatic-S-, aryl-S-, or the like. [0841 As used
her ei n 8{066]u| A FRetbroagt’ ogrpugs,afs @&l lietein, S6R)s-tRa mhmnydmewcyﬂfmbmyglim

-E)?e?rpl- a\rl\s{;’gtgﬁ‘l ed |4n tgelr&n}'gng :%‘?1:8? \Jﬁgl’ﬁléll %St{]oé}lse ogﬁba)rmg atorgg gﬁq%?ergatom (e.g.,

(cycl oal N,[:m,as io® (:ahbmha@nsa)lére&dh)i-m wd:lyml toamkydcySliOling system is aromatic or at

heter Ocyl g‘ll'lel Qﬂﬁé gsslg'lq}ié bicp&}cegrqgé%lié §SQ lf{s’ten% lstan)%eltfcqu heteroaryl group
includes a benzofused ring system having 2 to 3 rings. For example, a benzofused group
includes benzo fused with‘one or two 4- to 8-membered heterocycloaliphatic moieties (e.g.,
indolizyl, indolyl, isoindolyl, 3H-indolyl, indolinyl, benzo[b}furyl, benzo[b]thiophenyl,
quinolinyl, or isoquinolinyl). Some examples of heteroary! are azetidinyl, pyridyt, 1H-
indazolyl, furyl, pyrrolyl, thienyl, thiazolyl, oxazolyl, imidazolyl, tetrazolyl, benzofuryl,
isoquinolinyl, benzthiazolyl, xanthene, thioxanthene, phenothiazine, dihydroindole,
benzof 1,3]dioxole, benzo{b]furyl, benzo[blthiophenyl, indazolyl, benzimidazolyl,
benzthiazolyl, puryl, cinnolyl, quinolyl, quinazolyl,cinnolyl, phthalazyl, quinazolyl,
quinoxalyl, isoquinolyl, 4H-quinolizyl, benzo-1,2,5-thiadiazolyi, and 1,8-naphthyridyl.
[067] Without limitation, examples of monocyclic heteroaryls include furyl, thiophenyl, 2H-
pytrolyl, pyrrolyl, oxazolyl, thazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, 1,3,4-
thiadiazolyl, 2H-pyrany!l, 4-H-pranyl, pyridyl, pyridazyl, pyrimidyl, pyrazolyl, pyrazyl, and
1,3,5-triazyl. Monocyclic heteroaryls are numbered according to standard chemical
nomenclature,
{068) Without limitation, examples of bicyclic heteroaryls include ind'olizyl, indolyl,
isoindolyl, 3H-indolyl, indolinyl, benzo[b]furyl, benzo[b]thiophenyl, quinolinyl,
isoquinolinyl, indolizyl, isoindolyl, indolyl, benzo[b]furyl, bexo[b]thiophenyl, indazolyl,
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[ 0851 As used herein, a "sulfonyl"™ group refers to-S(0)2-Rx when used
termnally and - S(0)2 when used internally, wherein Rx has been
defined a l'ary sul fonyl groups include ali phgidrfr

aryl - S(0) g‘?@?"c’@gi&% i phatic(aliphatic))-S(0)2-, s Bsss
cycl oal i phatic-S(0)2- , heterocycloaliphatic-S( 0) 2-,

het eroaryl - S(0) 2-, (cycloaliphatic(am do(aliphatic)))-S(0)2-or the

| i ke. [0861 As used herein, a "sulfoxy" group refers to -O-S(0)-R or
-S(0)-0-Rx, when used terminally and -0-S(0)- or -S(0)-0- when used

i Nt er nalYeypzimitireyke bEbetliazn! Y epuringb f4Hhad nallirol, guindd Asogénaldecint@dylei n, a

" hal " .. " . or i .
03 o2 oS Aot L S Y g
enconpasmdnetﬂyl actmrdingtostenddrd rlyemigaledmehdatmreor i n connection with

anot _her [% n bgtrax%ra i ﬁqp@logél%b?tﬂﬁ{éd%ﬁ hﬁdn}@él’ m%re%%lmﬁer[tg glg!l'l aé‘%hﬂ-ﬁ:ﬂg

her ei n, oxya
al kyl - 0- (algkyalk-yl aWtreylepnathM], chrdealiphetic; d@clmbmaabh‘lﬁehatm%l As used

herein, H%tercg 0%88% @E@F%yﬂgal ep%nam)ahpl'ﬂaggja}yl‘;ﬁﬁ%%q'l AL " oxo"

refers to use am no ers tothe
st r uct ur(eyqiedliphticadiyy I(heterp%mhphatmw ﬁ@mymetqomg@andaralwhatwa@fyer S

h
ﬁgfte ne ts(iaatta@'ami }Fe(l}c?) fu%i e’ L&% %?M (Qﬁéﬁbrna aggrglg,oc,gcg.ggg
r ef ers thetarpryche ring ol blcqu:q)r)mQ)SllN}-FW’((aRﬂ), corhexy: asedp; eeylteBal | y and
o d?ﬁhﬁ J&%M&ﬂﬁ ﬁgaga.ﬁtﬁﬁ&bcmwﬁnewcvoanmﬁnlahﬁ& yeallorgld Rz have

ove uani di ne' gr oup refers
to - N=C((R(“PRWWF‘IWP*WWWW‘P"‘N(%@I""@Q’N( Rx) (RY)) (N(Rx) (RY) ),
wher ein @a&a&cloﬂanﬂ@a@%éﬁ%ﬁﬂ@@a&w@ﬂ oamf&oar&@p?ﬁ )e§r y.%ayi hms@r fe.gl he

term"am di no" refers structure -C(=N 88

wher ei n FPhatfS@r-1PAEiTReRPards SuHinyl éeb%v@‘l’hat""

nitro; cyano; halo; hydroxy; mercapto; sulfoxy; urea; thiourea; sulfonamide; sulfamide; or

¥); sulfany] (e £., a)llphatlc- S-);

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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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 cajoResaz¥s. wherein the substituents are att %52b@019588
adj acent carbon atons. 10981 In general, the term "gem na refers to
t he placenent of substituents on a group that includes two or nore
carbon atons, wherein the substituents are attached to the sane
carbon atom [0991 The terms "terminally” and "internally” refer to
the location of a group within a substituent. A group is term nal
when t halefjinalgbove. Arhetraparalky! is henmaycmbstmécc!s‘ubh PRe Qraneresybstitupntsriach
bonded t (&5 GiodliG suichab MphRIrd¥btnyh; dBkenyl;
Rx0( 0) C-ag {QF(C§ éaﬂ%fxgalhﬁbﬁ g‘xy 55, 1 Sse term n%P en,X\
group i sﬂk)mvh Fmdbalhﬂef\?whélkgbdhp' hstemﬂle@@ﬂkyll ﬁetemmﬁoa’éw)éalbfl &Ty‘
substi t uf kPlox}; et Rioa R e Q?ﬂ&é&i}l&%lﬁlke
cheni cal %&%rucfglﬁ(gipirﬁggcglrﬁ ée?&gé H& g{p cbii§1ch§ kalRfiol
al kyl - Olﬁ(@qarqlkﬂnay,@r%ﬂl kesgrparryla pigto; (:@ngy a KWMW%B&Y&%&WDDY'@FY:

al kyl - kS <9k 10Q%Yn 4RBs used internally.
101001 Ksﬂ%cér’gﬁégg)ea}kﬁiﬁ e?t erm cg Oflﬁ{( rortlJyg 1encorrpasses nono- ,

bi -, anc(crqlmlb;ldkyldcarlmglwysw g car] @m&@mﬁg, W‘M’Ganbppﬂamir@

het erocy, @Ltglgk#&gﬁ%ylﬁfr%%iaml% (ﬁ@ér@é%ﬂyhiﬁﬂ%t fny]\m'hﬁp has been

previous I ne As ‘used herein term "bridged bicyclic
ring syéteéqwafrléﬂt%yl%@“@a heterparalieylasehosyvayegs cyaor palat B3R A8 BEEARIC:

or Dbi cycliiAstsai10aliioRbatdes: tﬁi‘oﬂﬂ:ass}(ﬁifoﬁiﬂﬂdg Saidet Bo: o eﬂaa.lﬂayle at
| east two ‘conmoh’ at ons. Exa | es” of brldged bi cycllc gl 8)8 yst ens

i ncl ude, (0B}t Axused berein, ap {asa t@ounteseratn afoymyl HBYmOF Rafy)- (Guch as -alkyl-
bi cycl 0[@«% his8 Q&ﬂé}red 12 &W&i@[cﬁrb%nfﬂ"?ﬁhb’ﬂe R"binﬂ)*ﬁik?[ ‘hade BdenQtihed

bi cycl o[ 3 3 nonyl , 2-oxabi cycl o] 2 i
-azabi cyR PYjP'@ ». é&‘i%‘t‘%}‘fi P“@l"é’i a5 W@P@Fg 3cy Ff?(‘:‘?ifl and

g 6- dlt Oxm'lni Q%f:ﬁsﬁatﬁext%u-{ agsﬁb?ﬁrwhet&omyﬂ@@dgbfeygdola@tawmozysﬂaem can
eoplona Yy SUDSTUI eda. w one Oor nore,sups ents such as a
(i nob ud TRFredyRota K% Sohy R oot RapoH] Bt igeoptonalls”

Lri fl uor@m{tfahl),sp,@hi@aﬂyldgﬁﬁﬁdkylnil cycl oal kyI ((r:]ycl oal kylpal klyl

et erocy. a , et erog 0g .~ Ncteroaryl . XY,
Cycl oal WITSRvAY st BB o SRR T IGT 5,y HRCs AGR P <ol Bl
ar al kyl iegn dbmiedrppavriaksky.| oxy ar oyl , heteroar oyI nitro, carboxy,

o ey S R RS B M R eshaned o o
aryl car meSZDaNRﬁRY oa¢m’k-m@rm’o myieamm Riﬁ and RY are as defi ned above and R% can be
(heter OC% Oal k tﬂ%tné/ h t@roc cloal of f.ttlﬁémteteroanf;ly?r heter oaralllphan

het ero car er oa Carb
Elet er oar [@ITR})/I msaustgd lhyﬂeama h‘oqrb%oé rﬂwum&@i toh EQIky-CORR/, -Offé(ﬂilithﬁ(O)Rx
al kyl sul »tr lsea %%%%%X‘f&syogga)rt -8l @ e@r CS(B? TRRAEL e a?s%fxﬁ@ﬂ?%mgﬁo

or carbarmy her the term "aliphatic ch

refers tl@‘I&I bhawreh dereisy, ashalaaliphatie] grpmmf@s br sugliphatiqgroup sybptitugpdovighs 1

al kenyl WRSHL ighta&l hohatb cceghai n has
V0 5008/ a0 Rlont 10 Y scakE Rtk AuShik gl ihhad t<:|—€‘%b Bheroin 'y is

1 to 6. IR7HF oveesed hgreinppimercaptodigroupserstoraight al i phatl ¢ chain that

i's subst gyt eds M!ehme%? a%5ulfB Rod teRh@id -S(@f;Q-UQﬁ S(D);D8RRBE6ked terminally
al i phatic chain has estructure-{CHQ] wher e le hydrogen or an

al i phat i @ éf%p‘”hﬂb%é@é?temé %hal | be an aliphatic group in at |east
one i nstyBeE- AJB‘&dﬁx@fe‘iB als@patiber @B@i&fér@fd m@@ﬁru@bﬂeyh(mas(@z Nk Jeosyl

chai ns, and al k

def i ned Whesused ?@TUE‘}‘Y?H% R a&o)mlﬁ@@dan\aﬁwsg% Hg?m?lﬂsf é*awffi"iRuz‘id and
i nt er chapgraklntenlidfihetiABoRIr ase "substituted or unsubstl tuted.’

descri bed herein, nmpounds .of the invention can
subst i t ut08al wit ﬁse&}ﬁ"ére&? gyl éof’é‘%‘é"?lﬁ“ﬂf@rff I\ tE‘h%fFH“ r%&rl\%‘%ﬁ‘ )ich
-N{R*)-§(0);-R* when used terminally; or -S(O)Z-N{Rx)- or -N(R. )-S(0)2- when used

intemally, wherein RX, R.Y, and R¥ are defined above.
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101051 The phrase "stable or chem cally feasible," as used herein,
refers to conpounds that are not substantially altered when subjected
to conditiQBSedsRsdsst ow for their production, detectionpcgifdroorniesss
preferably thelr recovery, purification, and use for one or more. of

t he purposes disclosed herein. In some enbodi nents, a stable conpound
or chemcally feasible conpound is one that is not substantially

al tered When kept at a tenperature of 40 C or less, in the absence of
noi sture or other chemcally reactive conditions, for at |east a
week. [(Q08H1 Awused beretner ‘Sutfanydfgroup refersity S-Rrnihen usedserminglieanda§- when
ampunt rlgg&"l héifatfy? w(l\‘ngt%frfﬁ gastl;é%ﬁﬁg | ol f@)&!méﬂ) & JeGiridyRah&dde aliphatic-
patient, nd 1S rypi y determn based on surface area,

wei ght , Sb:nwcmahdhﬁtlccﬁr ayl-Bher phetlikent . The int errel ationshi p of _
dosages. 8 N ﬁe,gn,da %ugﬁgf'béegg%% @(bt ngzﬁ LBET ey mu@(@)d

of body surlf ace escri eireich’e Chenot her .

Rep., 50vhenn@eq maz)lly B’didl;?lfs&r hagcheen definageaborre @mwm{@wgwups
deter m Ngludd ABHaRLERS). 2 4@NYNLycRlar bhficRRPAEM) S@AG cyBoI-SO)-

Scientific har naceuti cals, Ardsl e
(1970). lamermmahelraélpﬁs(oar hfialoﬁéﬁtsfol'e?féhghl‘% a rrarrmal i ncl uding a

human. gﬂz:‘a‘\é&@seﬁ%@l@uhﬁ" Edlfbnﬁﬁ’ me?&é to- §(@")2-RP‘%.&M%§&1 tesinaly ahd -

refers an hus may be’'interc | e vvlth atient,"” such_as, an

ani mal (¥Ode- when mmmtensah'dhwagre@g% Ubvsrpeen fefinsg ebeys Exemplanssulfogyl groups
st at ed, &&‘ﬁdé&lfﬁh‘i&&fsw)zdﬁahﬁsf(@g f{@i&édmpﬁ&:ﬁ:(ﬁipﬁﬁmj?smhl eydl gﬂﬂﬁ: -$(0),-

i someric (e.g., enantioneric r eoner Tic
conf or nethetsaeayyioahpfiatis-S60r, H@t%?atfﬂcst(ﬁ)r)é’ (CVQJPE‘[EBPQWK ‘d"f‘ﬂ’é’ #i ﬁds(@)’- or

confi gur@kiiges for each asymetric cent er (Z) and (E) doubl e bond

isoners, and (Z) and (E) caonformation Ther
stereocH@ﬁfha%sP%eSﬁé?eé" asSWEy” geouay ‘Es Ré‘|o§s§€($)eé é‘eg

geonetri t@rrﬁ:ﬂﬁll:,cﬂﬂlf-@" sm)L GHES(Q))J(D-X&HéhaSedIhteHWprEﬁem" lﬁﬁﬁmw&ﬁﬁedﬁtfbve
Wi thin the_sco venti.on. n,ess ot

Lt omer B7F AbEsed heteiie 2 BHBECT, 46 “Bilo] B2op R LS BRoinee ctipois: Ricrie or

scope ofjolifpe. i nvention. Additionally, unl ess ot herw se st at ed,
structur depi ct herein are al.so nea i ncl ude GO und t
di ffer oﬁ%’ igs vﬁ?gq’ﬁ?e&éﬂc%’%v"a%“ ] ‘1Y£ lé's BSYBRIEH ?%/ &Nt carbc? 9.
atons. Rased albaapt i, coandgon ndth dmatheﬂgrotdﬂ ecfprs es 2 ptoup tsuchcasialiod-BL@pL

for the acene of hydr r rtr|t|u [
ropl acerlIAE! Ghe Geg hetim Ay ROTHON LR B an st B 0O 3o
t he scopehaé:ntaﬂkﬁhushmnﬁeﬁmdﬁum corrpounds are useful for exanpl e,

5008, osoalbcas RdeHny gg‘ggﬁm‘%@%’o%é@gm AT O OF THE | NVENTI ON

101091 | W9%kEnss aded htem,lan\/emil’sﬁra‘*@at@r es conpounds of Fornmula (1),
Whl ch @ c é\(ﬁeﬁ COVMPOUNDS
GQNLE’%?& &%?PS%%%Sg sl E%Eﬁubqg&&m ik e syngt:hem zed

f rom conf®9BLi As ugﬁdél@ewrr,ab‘lcﬁarmlkkhdﬁfw stedhe $tﬂ’§t%(1\{;¢l -k¥--by known
met hods. 10 6"§£ LA HRYeR, A8 LAY %%fetsqo RELQEHERrE NRBUOEENGEY) [0 AHd g€

(1) are ed i n Schenmes 1-4 bel ow, The &qnerlc schenes are not

i miti ng thioresd araye refers|te ghe strycyrepiRAFCSNGY Y@ heher vies derrirali 2o ng
differeniy SO TLRRIRR 1) RHeR Vs dGRiehlally Av RO IRE, RW%qzz
for the sy(‘#ﬁem S of) COfT'pOUI’)ISES:( gﬁ?o)rnul a (1) v?/herie{l nlCis NRx', O,
or S. Schiseesn fefined #b@¥t ering to Scheme 1, Z is a | eaving group such
as, for 'T’pja@ usé’fléﬂe%@'& gﬁaﬂdmb’@%ﬂoﬂﬁ refé¥s tél- M%@Rﬁ(ﬁvﬁm(ﬂ*)(l}fh&)r

ben2|mdazoe a. indazoleyii ip t

f
pal | adi urﬁ’@aﬂ‘aq:@}gﬁ gﬁcﬂa‘é@ Yo wheisin B ansyfd ( B‘B’&) Sff"r‘?é%Bﬁ??sgnce of

a | i gandigddf hadssediiRfei @ tRERER “aRithdefers 1 (I Ditcehee o@@qmnﬁg(sf\r(m“)a{"))
formul a %I) Alternajively, the cou I| ng of i wwth ii may be achieved

using a WBEﬁg‘ch%ﬂ‘hﬁlygﬁveé’GE‘hd%&m’dPB Sexanpl e, copper iodide in the
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(0113] The benzi m dazoles of Formula (1) as used in Schenme 1, wherein
Kis NRxi, 0, or S can be prepared by known nethods such as, for

exanpl e, as il ted in Schene 2. WD 2008/ 030584P / 88
Schene 2 @922% Fiv NH2 bNH RL vi -1'1\\ CUCHHI 80

[097] In general, the term “vicinal” refers to the placement of substituents on a group that
includes two or more carbon atoms, wherein the substituents are attached to adjacent carbon
atoms.

098] In general, the term “geminal™ refers to the placement of substituents on a group that
includes two or more carbon atoms, wherein the substituents are attached to the same carbon
atom.

[099] The terms “terminally” and “internally” refer to the location of a group within a
substituent. A group is terminal when the group is present at the end of the substituent not
further bonded to the rest of the chemical structure. Carboxyalkyl, i.e., R*O(0)C-alkyl, is an
example of a carboxy group used terminally. A group is internal when the group is present in
the middle of a substituent to at the end of the substituent bound to the rest of the chemical
structure, Alkylcarboxy (e.g., alkyl-C(O)-O- or alkyl-O-C(0)-) and alkylcarboxyaryl (e.g.,
alkyl-C(0)-O-aryl- or alkyl-O-(CO)-aryl-) are examples of carboxy groups used internally.
[0100) As used herein, the term “cyclic group™ encompasses mono-, bi-, and tri-cyclic ring
systems including cycloaliphatic, heterocycloaliphatic, aryl, or heteroaryl, each of which has
been previously detined.

[0101) As used herein, the term “bridged bicyclic ring system” refers to a bicyclic
heterocyclicalipahtic ring system or bicyclic cycloaliphatic ring system in which the rings
have at least two common atorns. Examples of bridged bicyclic ring systems include, but are
not limited to, adamantanyl, norbornanyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octyl,
bicyclo[3.3.1]nonyl, bicyclo{3.2.3]nonyl, 2-oxabicyclo[2.2.2]octyl, | -azabicyclo[2.2.2]octyl,
3-azabicyclo[3.2.1]octyl, and 2,6-dioxatricyclo[3.3.1.0°Jnonyl. A bridged bicyclic ring
system can be optionally substituted with one or more substituents such as alkyl (including
carboxyalkyl, hydroxyalkyl, and haloalkyl such as trifluoromethyl), alkenyl, alkynyl,

' cycloalkyl, (cycloaikyhalkyl, heterocycloalkyl, (heterocycloalkyb)alkyl, aryl, heteroaryl,
alkoxy, cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy,
heteroaralkyloxy, aroyl, heteroaroyl, nitro, carboxy, alkoxycarbonyl, alkylcarbonyloxy,
aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
(cycloalkylalkyl)carbonylam{no, arylcarbonylamino, aralkylcarbonylamino,
(heterocycloalkyl)carbonylamino, (heterocycloalkylalkyl)carbonylamino,
heteroarylcarbonylamino, heteroaralkylcarbonylamino, cyano, halo, hydroxy, acyl, mercapto,
alkylsulfanyl, sulfoxy, urea, thiourea, sulfonamide, sulfamide, oxo, or carbamoyl.

[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

17



7--KH atj Rl ila K= NRxl ib K=S i¢ K= 0 101141 In Schene 2, a
nitro-fluoro conpound of formula iii is reacted with an am ne of

formul a i Vwo%lfsh?d&@i ly in the presence of mcrowave ir paghabdodhesds®

provi de a conpound of fornmula v. Reduction of the nitro group In
formula v by, for exanple, known hydrogenation conditions such as
hydrogen in the presence of palladiumon carbon, provides the diam ne
of fornmula vi. Reaction of the diamne vi wth cyanogen brom de

provi des the benzi m dazole of fornmula Ia. Reaction of the diamne vi
with camrtemtruddusaH(CHa)e-, pmomiirdes I t9c5. b hminphedzatiph@icothaings astraightipliphatic

(Val dez 2%51 thaEg sghﬁtut él %%Q (r\’m%péiall\@gﬁﬁ#rgﬁllr Cg‘g% é&é’ah}:ﬁ&t hii ’ﬂ has

2002, 2 dr am ne ony azo
provi deﬁldmcﬂﬂﬁaﬂiﬁﬂmawe@e Ofls hphogsneoriag aligatis izsaup; RoweveatQ shall be an

2 oo S LA RS ey s MR,

formul a alkldnﬁmﬂama aad elkynglcaind, where kikyb elanddandmligmiybare defindbere 3
[0103] The phrase “optionally substituted” is used interchangeably with the phrase
“substituted or unsubstituted.” As described herein, compounds of the invention can
optionally be substituted with one or more substituents as chemically allowed, such as are
illustrated generally above, or as exemplified by particular classes, subclasses, and species of
the invention. As described herein, the variables R,, Rz, and Rj, and other variables
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.



R2-J 21 WD 2008/ 030584PCT/ US2007/ 019588 101161. Refering to
Schene 3, the indazole acetic acid vii reacts with the benzi m dazol e

vi in the RiE3eREss?f an acid catal yst at elevated terrpﬁ:r.l%#lﬁl@ﬁ,‘];sgs

provi de the benzi m dazol ei ndazole id. See, e.g., C. A nswor

Anmer. Chem Soc., 1958, 80: 967-970. Oxidation of id using, for
exanpl e, procedures previously described provides the

benzi m dazol e-i ndazol eketone le. See, e.g., J. Ha. Chem, 1986,
1109-1113. 101171 In sone enbodi nents wherein R5 is, e.g., a hal ogen,
furt her bes]fTregthraes'stabln obchamsidadlyt foasileViad eseddwrdin.apfzls te xampobwsls diat

Formul a a(rtla Lotas%bétla:kt%ﬁtyraﬂgﬁg whdn mg&gd é'co§8i“‘3ﬂ?to%llow 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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101181 Referring to Schenme 4, reaction of a_conpound of Fornula (1)
wherein R5 is, for exanple, brorm wi th an aryI or heteroaryl boronic
acid int of a palladium catal yst, provides

Formul a I’X% \Np@%g‘?ﬁf% is an optionally substituted ar fl%qﬂ%%{)%f%g
heteroaryl conpound. 10119] In other enbodi nents, further exanples of
conpounds of Formula (1) nmay be prepared by rmdifi cation of R2
wherein R2 is, e.g., an am ne, alcohol, al dehyde or carboxyl ate
derivative. [01201 Specific illustrations of conpounds prepared by
t he nmethods descri bepETRILEDDESQRIPTION OR THE INYENTION bel ow.
COVPCSI TI ONS, ADM NI STRATI ON, AND USES OF COVPOUNDS OF FORMULA (1)
A. Phar mi@ i gériesal Abe spentinrefeayrssemppuis of Haomyla fheviieleziedylate the

i nventi ip its scope pharmaceutically acceptable

prodr ug%#gﬁhe cony- E#EE of the present invention. A

"pharmaceuti cal |y acceptabl e prodrug” neans any pharmaceutically
accept a?‘vﬁ ﬁ%&oy%ﬁounﬁﬁ'&ﬁnﬁﬁ/@ﬁier or other derivative of a
conmpoun F resent I nvention which, upon admnistration to a
reci pi e@110 §omamSeof(ﬁonpul9\ﬂ)dmgbe(Sdmﬂ@wwﬁ@P cpmier@giy avpilgble or
COWDOUH%Q% &Jahﬁn | et By kR&wﬁﬂle%Hk V@xéﬁ?ﬁlﬁ?@%tﬁ&l%t}feﬁﬁ ghegudeher eof

Exanpl es of prod rugs i nclude those that incréeaSe the bioavailability
of the compounlsef Eermupe(l) arganevidad inSeheratsch® belapo g &engrie schemes are fot

adm ni Sﬁ%ﬁﬂg L GnREPBledYo piiafdiioR R BINEEcHHIuES Mavitlg differeRBV-8Mlbles.
conpound to bi ol ogl cal conpartnment relative to the parent specie

WO 2008/1@B@$§4m17 U zleweemﬂs%genftﬂme W@%S@Ws'ﬁﬂaﬂ?ﬁ@é‘ﬂ% :fPW'a U]
accept akhiRrGRKN ik R, @slovsant, or vehicle" refers to a nontoxic
carrier, adjuvant, or ‘vehicl e that does not destroy the

pharmacol ogi cal act|V|ty of the comP®MELith which it is formul ated.
Pharmaceutical |y acceptable carriers, adjuvants or vehicles khat may

be used in the corrp03| tions of this gnvention | ncl ude but ot_(r%,
|Imt€dt01|0 angers, al um nu ar Ie\t n\
serum prist YQ ﬁth_rran ser m\a'dabu mn, uff

as phosphat edx, sorbi ¢y N pot assi um sor, Npa Fti aI

gl yceride nixtdres }gf saturat@ﬁ) vegeR‘abI e fatty &ids, ter, sal ts
or electrolytes, such as protam ne sulfate, disodi um hydrogen
phosphat e, pot as’si um hydr ogen pho‘éphat e, sodiumchloride, 4inc salts,
colloidal silica, magnesiumtrisilicate, pol yvi nyl pyrrol i done,

gglr Lg;;iﬁ[ ﬁ@%cegequr%lbtg se F,yg %}?%{E%%gr%\igx as f’or examplfe halogen, e.g. iodine,

pol yet h;dral?.el-qumlteymphe pyrhmn&}alablett keaptslvgmemsndqzole;ieinlmé presengt yEol and
wool fat, 1231 C L cal ahl S
of thi o FHORRE SR ERERTSE o ERrete FAGERDT B BtbReBLa BB ROPEL B
accept atixemplroxaeptios tapchvlegamipourtsiod foramia ﬂbhsfélﬁem&mtypt@s:omﬂmg of i
sui t abl I t Xoll o

benzoatg’v enzzﬁgtsag ona"kéﬁjrﬁg %9 &J’F‘t&tal lRﬁ%argaﬁogl? o t%g? pﬁ&ﬁ%ﬁ%ﬁ e,
canphor wea‘emf@ digyine digent sushjse.dpr ovammie, I\Eiil*bfdsmeihatceclohexane-l,l ~diamine.
dodecy! %ej c?tpnﬁﬂgsylﬁ PR, 7 BIERES, s [EcRL g, J10IEOCRRE AIRA! &,
gl ycerop Gsphate col'at'e, hem sulfate, heptanoate, héxanoate,
hydrochl-‘tﬁr78t§é37 hydrobrom de, hydroi odi de, 2-hydroxyet hanesul f onat e,

| actat e, offp) eﬁre%enﬂmlmake of m&ma;a@ dse8 &1 SohedreN2RALRH mseﬁnk‘f onte,

ni cot i nate nitrate, oxalate cJoa noat e, pectinate, persulfate,

3- phenyl q@nbppcﬂm&é bypmewpmatkodsspeh ak for exaplpasdllusyiptsgiin Seleae 2.
salicylate, succinate, sulfate, tartrate, thiocyanate, tosylate and
undecanoate. O her acids, such as oxalic, while not in thenselves
pharmaceutically acceptable, nay be enployed in the preparation of
salts useful as internmedi ates in obtaining the conmpounds of the

i nvention and their pharmaceutically acceptable acid addition salts.
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[01241 Salts derived from appropriate bases include al kali netal
(e.g., sodiumand potassium, alkaline earth netal (e.g., nagne5|un)
ammoni um and N+(Cl..4 alkyl)4 salts. This invention al sg_envisions
the quat eriVO20930384 any basic nitrogen-containing gr o</ BRIV{ESSs
conmpounds di scl osed herein. Water or oil-soluble or dispersible
products may be obtained by such quatem zation. 101251 The
conpositions of the present invention may be adm nistered orally,
parenterally, by inhalation spray, topically, rectally, nasally,
buccal ly, vaginally or via an inpl agtig@né £servoir. The term
"parenteral " as used herei n includes subcut aneous, intrgvenous,

i ntramuscul aga—i Pt i cuI ar,.. intra-synovi aIRz“"' |,
i ntrathecal, . intr, bL'athe atic, % nthﬁﬁém onal and i nt ray, R1i nj ection

or infusion technidues. Preferﬁbly, t he conp05|t|ons

2008/ 030584PCT/ US20073# 019588 are adm ni stered orally,
intraperitoneally or rntravenously Sterile ihjectable forms of the
conposi tions of thls i |on nmay be aqueous oleaglnous
suspensi on. Thed& S sﬁﬁbe Si ons may_he.f or ful atEd g to

t echni ques known in Phegiiriusi ng suitabl e diky or wetting
agents and suspendi ng agents. The sterile |njectablh1preparat|on may
also be a sterile injgctable solution or suspension in a non-toxic
parenteral | y-acceptabl'e diluent or solvent, foi exprple, as a
solution in 1, 3-butanediol. Anbng the accept gple- ¥ehicles and

sol vents that may be enployed are water, Ringer snsolution and

i sotonic sodiumchloride solution. In addition, sterile, fixed oils

are convent4jqn &L:héinem:d rﬁye-dluaﬁ) cam:mluue of fmnumjkpsmdctcrgwrtb dh amineldf1261

For this ose, xed

synt het i Bgﬂ‘ﬂgb" OBP‘”EﬂYly gt 91’?@(?583“ © c OQW aci g dﬁm’“bﬁ)ﬂé g%‘h%fplé?%hg&ng

its gl y(glaﬁmd& vdaeuuatom\céshe?neo geablih formuldre bnrfemmmpleohnwn hydrogeﬂatlon

i nj ectabl es.. as_a ur a :
ol J| ve oi 90“3'?108%%‘{‘%?5 gﬁmg%lslﬁ glgei él §‘ %? hf '?"ﬁi&h}r{m?& yoxyét’ﬁ’y (f the ilfithe 2
ver si onsformilese medctxsmbﬂtfhe diwsnine vsuslpeynslpgmbmm}deair@od@dh@ hmimaldazole of
| ong- Chafl a1I COh acgl HF&']E dpagmgé §i0\9ftl§@:m) n ﬁﬂﬁl@idggrog%pmmﬁlt]ﬁ&azole of
cel [ ul os&78Y#4 UPshersig agent s that are tomonly used in the

f or nul atﬁoemuleﬁb pﬁadméemalcéidoygm@pi -Mb#f@lfﬂdb@'éfg&sfmf-#@f#a AOPLF2AY-

enul si ong_ and, §{P'f§9§[l%le9@§l é‘a?ﬁorﬁﬁ) BTRE Y old ek iRyd rtﬁ%@é]ﬁi%azo‘ié‘&hfoﬁﬁula

Tweens, pans ro el yl ng agents or bioavai l ¥
enhanceris (MwmmxarlbEcﬁmimﬁloyraﬂgmndrﬁ’fﬁﬁémﬁhﬁ’eﬁ”aﬂmﬁ@feﬁ 2002 271).

phar maceld allplsXm@%ﬁ'ﬁa%ﬁmn?s %ﬂ&ﬂeﬂy Klid qm,d or QE(CYL, RS bedlBRAGR of Qb ForiilA
al so be or the purposes fornul ation Adm ni strati on of
Conposi tlddmd -mtpa‘#mrngﬂseéﬁwe@ e!sS@he"Fo} ‘mula (1) 101271 As defi ned
above, an effective anount is the anfueierequired to confer a

t herapeutic effect on the treated patient. For a conpound of Formula
(1), an effective akbunt can range, for exanpl e, {1 anut 1 ng/ kg
to about 150 Ne. g 2P BH: 1 mg/ kg t & abdut JLO | kg Kfhe
effective a als6 v y, las recognized by tHo i | edi
art, dependa ute of admni SERAL on, exci pi ent usagfe,N.a e
possibility of sage with ot her therapeutlc treatments |n§lud|ng
use of other therapeutic agentg and/or radiation therapyld[of§81 The
anount of the conpoundsof the present invention that may be conbi ned
with the carrier materials tojproduce a conposition in a single

dosage formwi |l vary depen& ngyjup 0s} trfeated, the particul ar
nmode of admi ni stration. For insb sitions may be

formul ated so that a dosage of betweeg Gy ng/ kg body wei ght/day
of the nodul ator can be adm nistered to aNpatlent receiving these
conposi tions. 101291 It should al so he un@#érstood that a specific
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WO 2008/ 030584PCT/ US2007/ 019588 conpound enpl oyed; the age, body

wei ght, general health, sex, diet, tinme of adm nistration, rate of
excr et i on, worzogg/eemsdi nati on, and the judgnent of the trreatisoa@7/019588
physi cian and the severity of the particul ar di sease being treated.
The amount of a conpound of the present invention in the conposition
wi |l also depend upon the particular conmpound in the conposition.
101301 Dependi ng upon the parti cuI ar condition, or disease, to be

treated or event ed,. addi nal er apeut.i,c.agent s. ich.at -
nor ot | Ol e oRgnt f-uBf r s aGBR Ao R i 18 herh B Bariey e
p{jgsent th@pkkﬁi\cé eNRP&did cailystat elﬁ{?dtéd Ieﬁipéfhhires‘lto phsvidisthe beretiridazole-
addi ti on erapeutic gentst t are ed to . .treat
or pr evéﬂ‘%aza{gdﬁ'r gF%l‘}lgar R R O’r‘m‘c’,’oﬁgf'ﬁ 8t y%%e%%gv\;?%gsgmd%mn of
appr oprid @El?g{:f@f e:tdlﬁqalellpe@c&sa,es pfevmmgudbmmpcé prividgs tﬂee:amdudazdl_@fla%altole-
mpounds_ of _For nmul a r.ed in any nmanner suitable
for t he ketong ig. %et?ﬁtf]o%{e‘ofaj‘ﬁﬁdmmgstﬁi “compounds, including, but
not | i mberyitie some binbodlhﬂ:b{semﬁaremaﬁwh-gsamme:ad’iamhermmmmmmaadw

car r ogSiedy By adifioratidnre Sacfomi b PulsdifsshEe £

pharmaceutical |y accept abI e corrp05| Scherae 4ncl ude aqueous soI ut| ons of
the active agent, in an isotonic saline, 5% glucose or other RA
wel | - known phar maceuti c&l |y accept abl e excipient. Solubili zi ngNagent §Rﬁ)

such as cycl odextrins,- &sol ubi | i zi ng age ,5 vvel | - kno
t hose famﬁ’T th rt can be éﬁ&l zed as har /Z\
excipients f Eéﬁ(le y Ofa é% jc corrpoundsb\ utea AT

admi ni strati ore” t conposi tl"B‘ s can be adm ni stered raI
intranasally, tramddermally, intradermally, vaginally, i nth aaurally,
intraocul arly, buccally, rectally, transnucosally, or via inhalation,
| pl ant %um Heéferh tégew rdakriobed M;ﬁ:‘ﬁﬁ@gyﬁo@rﬂﬂﬂ m &Eé@&'r@ﬂs f&he
conposi tions can Bg mnistered to an ani mal (e.g., such as
a human, exawalen bieae. prithrantasyl osdeisevand Sronismgid i w. the P@?Fééi)f’f wﬁkadwerat
nouse, r@fal SE8esRiothpol A ttForR@ARE) SWher &k RBI h <Gbstit@ed &yl or
bird, or e?)Fsg’thrl | e Sl?cﬁmas a l ?zarg;é) 1031321 Snancdei’ﬁl?al r){rerrblodl nearrjl{ts

t he conﬂ@(ﬁﬁ%ybﬁo"%’t“ﬁ@rl a (lI) can be adm nistered by any nethod that

permts mhﬁmcmlome%ﬁhb@am{ehg RRINBOSKAFhDIR of 05BduNMASLErAtuld (1) by BS. For
i nstance, the conpounds of Jf‘zorrrul a _l) can be deljvered hy any nethod

descr i be¥eRsly maddicetiomafiR Whereia Re Shgeraamie: plspirl dghyge etn be
adm ni st@mﬁymﬁaddmbﬁﬁ ation (e.g., surgically) via an inpl ant abl e
devi ce. rrples of |.ant gbl e devj ces i u re.n limted
for ! ot el LIOTRAeR e o Jatipe ok paSEavaas FrenEr S et R I BOOAE o
rel ease ;ﬁeﬁﬁaﬁirﬁtheaﬁamd}wbdlml ant abl e device can be used to deliver
t he conpound provided that (i) the device, conpound and any
pharmaceutical conposition including the conpound are bi oconpati bl e,
and (ii) thaCoMresdwﬁas;amamsmhi‘m ABD Uset on Sovmouabs o€ Forsruaaint
of the conpo confer a eu fect on the treated’
pat i ent 00 Boos BB AR A b b e T et y o
t her apeu[t()ilzl]a’gmﬁrssem mv@ttmﬂtlsqludhs Iwithén its poopp sharmacguticaliyriceepabie prodrugs
punps), t he Sy i
o, 8 o SRt AP RRRLE (ARAGERA SnRRBA dEefithe iy Gicns
(2001), aryephembaceati@iifitaetaptablf salthdstin, saltiof Mdstergow@h@rd@nc@sle@lf pgdmpound
t herein, e r

oﬁﬂgﬂﬂeg&?grﬂgﬁf%n \ghﬂﬁ ogfag it rgﬁfart{gt?&E 1'0% llé?l@qs %{gabﬁ%lfg ?c%g%

devi ces, as stents i nt
and 6, 32(21;r8¢tw orandirqedty) 2 mrepm@zthqﬁ Has inPertlancgan aetividundiahrodite or residue

w003/ 0215488" DRGSRy QIO BRI e B e b ed
her ei n i ¢pnippunds efthisgeventign shen pusincompoUIBY Brenadainisteeqdyto @ andngraal of ydwich

enhance delivery of the parent compound to a biological compartment relative to the parent

species.
22



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 Optweoaddasessgonpounds of Formula (1) can be admpygisii@iiises
conjunction with one or nore other agents that inhibit the TG—p
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 |nclude angi ot ensin
converting enzyme inhibitors, nonsteroid and steroi

CotT <1 N M 5 M EEac e o A, HORIEREAT HESHF ST tpon-

bi ndi ng tehc%ﬁﬁiev%jlﬂa\tO& YRl R des 661 cRIrSy the aarmaaabgmmqwam bf theFP
receptor antib odi es, ofr ant agoni sts of the TGFP %Etﬁtac receptors.

C. Use ofcomm%wag vchpisfarmaulates. Pharmaseusicallst ape JrEErSpFfUYYRRFS or

enmbodi MBgghicidsiRat RS RMsed MMRE borAfosMidhg iof s iavertion attlede, biteid hétdinited to,
reduci ng the severity of dji sease in

atient by using a conpound
of - f or mIPA CRghRngErs, ARSI BB, CerR s ST RIVIEBRh & BUTALSEE
from | RAoRiE Bifed statdhotOicR 8s plidéphatéss grybﬁ?;hl,fﬁb'ﬂﬁt dcx&,r]idfd’slsihhﬁsorbate
mul tiple scler03|s sepsis, oste arthr f | ammat

di sease, Paét bysERdRmixturRy g %iaﬂgﬁ %}a“% P?'gfeé" Aty ?ﬁé%‘ﬁﬁF“t&O‘ﬁes such

di sease, as%tkinn&cmif&e dii SRRGA hy8RE6h PifosphHlé, I’p&th'&ﬂuhrﬁ heltk e shdsphate, tspien
di abet es, ty e ll bet e 0@ fam i al coI1 gu o]i nflarn Idor%/i ol
syndromec logp e?'@? il Sitigh CeABReSHUB UL, POYYRWEPYTER OGP oE! iose
rejecti Oshsed M\@st%ﬂ&@/ &ﬁﬁ&l\%&ﬁ'@ly&%a{uﬁi&ﬂ&&yﬁﬁm@%llﬂlbm pblyacgtiyespivaxes,

t hi s net hqd of tretrrent el ated t CtIVIt
conpoundp‘gFﬂFHF'?ﬁJ‘i’ YUPPrIPY ‘%’Bgfﬂg thé’o'R'l tﬁ‘ﬁ% ?l\ﬂ“fi O?ffﬁtRAm to
phosphor it 23 jePHaRAKdeutieiiilyi adeeptabite ﬁhts ofithelcomgedreks of tlﬁ@lmbgnmmtlho:ld@e thosean

phos phor rteRfor FeaRieanse Ty Rt Pafyicntt piaspis 52 g B e

det ect i oof saitalyfle hhat;altssedu&d?hdéﬁfé: aéwattehégmml aspatate] btewtatengenzenesulfonate,

phosphor .yl 0 e i

Pt bod: Uefag Bupfalg S chimgiBlang SatRURLAbGHe dlaBpdlatlebicpighing. 0

Rabbi t ddagiuvem:htqgdb#@lybnkﬁtc,amhanepﬂfdmmeafwnﬂaf@marat@r, xb@pbemg@)imand

SA- APC t <Dk 1R s
excited, Q 2&“%]405?&5&%] g iqﬁg&#tp gé%%ﬁgg%ﬁg% (?gaﬁaadrflsf erred
to APC (lnmotagmgm bycyrowéldgx -hmrosaesshqmuifmateﬂaq:tﬁexrnalﬁatpgnels?e%ed and
em ts, & OiandhifGiite, %ag%tﬂ%l%&ésuﬁ‘l)haté G QHRRESHtrste, t(ﬁqmﬂe mhrbawbéctmate
docurrent are | ncor ora erein in their entl re Yy y r ef erence.
EXAVPL ESpered fage 3+nhe@rlerepmmhrat phasehatey pagrtte.onvalie dyrenietnts spligiatengycoipate,

mor e ful {yeundeeataRdc :Ingﬁ-. I 0941 f\n B Gn 8ARGUE SOMELacRA! slchlab Bxalld while not
shoul d be under st ood )(1 hese exanples are for illustrative

pur posesingherseyry Phi“"é’aﬁ?ﬁthBY B@"‘E'&h@t mavbe geplpysd injthgypreprationRfsalts on
in any nNgRRAl%Gs intéhftdihiel4n %n t EémpRIngs GEME idkhiiord #RIGheied at 300

MHz usin Br uker AMX- 3 ment . Mass spectroscopy sanples were
anal yzedq?ﬂﬁ'“écel\)f‘ﬁ?li'l\?&g@t S@fg’t‘?rﬁ?tﬁ mass spectrometer operated

in singl p1b4 snteieddiehapploptipedysds dihitallan mdanpgs Soditmend

i ntroduced i nt mass. S tromet er using chronat ography in

Zor bax. SR ob e S3th FIEC 6 P HEERI=tIy Sraenpm it A s
Det ect i OWhis Zb4ntior?dldo érttisiddzithé &uqma&endmf aay Ibasi‘amsrogﬁecdimmsn@pgyoups of
anal ysi s, consi ste on it e- wat el

Serd as weaapREs el Ae g o aEr e SRt Prodh A5 R

used her ebtained be sichrquuteRiZatioaf ers to the HPLC retention tine, |n

m nut es ated with t ound, ] fer

C 15+ ovidR28 ThEkEmmmlivogs b e PSRN Risrbhziy B¢ Y el é@@"”

col um, Bﬁmharhﬁﬁmﬁprafltqmaim ectully, ﬂ@alm,bmqauy,e/agmmy beviplhaseplanted

consi sted of wa 10/ JFA an e r TEA.

Runni ng fI%O\XB]:SrEi& argntera 651%&? ﬂggﬁ\ 1;189& r?zliéﬁ%alé \Mﬁé&}égmja(%nous
intramuscular, intra-articular, mtra-synovnal mtrasternal intrathecal, intrahepatic,

intralesional and intracranial injection or infusion techniques. Preferably, the compositions
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WO 2008/ 030584PCT/ US2007/ 019588 Preparation 1
5- Br ono- 3-i odo- 2- (2-tri net hyl si |l anyl - et hoxynet hyl ) - 1H i ndazol e

5- Br ono- 3- ‘INQ gosgu{jﬁﬁgazm e. Step |I. 5-Bronp-3-iodo-18- |§%ﬁ§5®1&%§§]

Into a roun m fl ask was di ssol ved 5-brono-1Hind

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 solution of iodine (2.82 g, 0.0111 nol) in N, Ndi net hyl for mam de
(12.0 L, 0.155 not) was added dropwi se. The m xture was stirred at
room t erﬁnﬁicﬁthlufsﬁerécbtﬁraﬂy,Hmnhméﬁlbe)rbmiavgnaﬁ@ecﬁtdﬁle puegabl¢ forem of the

' h 8..mol -
ST B 1R B B g kb
vacuum fredy Bls&'ohﬁﬂh&d'fa@cdﬂilegtb BclXigues BA8n @rf the art using suitable dispersing or
5-b 3-j.odo-1
o g Gl R S B o B Sy
(ES! (+)injettadle s&ﬁﬁox‘.ﬁﬁr‘ Q@ﬁeni@n(m/h ken-toxst pgrei@erally-acceptable dlluent or solvent, for
5-B 3- t
o o oo R E R S AT VLR e RO siflrdassl ity
I( Pt 0 asrmrmb doplo gend dré svater vmsgdissmhitwedn64§ot0@)m03wmddor1d¢30hd@zo 16

rom t 0 f .

5 b AR ) SO ey,
0h0121 0126 is tladplumosevmgom@msﬁmmbl mngb@wgbwmncmﬂ@gmbﬁmnm or
t t

en s '({l éyd‘:(e{xﬁ’és JFQH%E\H "sﬁc did %h%ﬂ?ﬂ& f;)gr fe Qﬁ Qﬁitﬁe?%‘eﬂﬂeﬁf’&' heE

to 0 C ri et ype oxy :
ol )  wasprephdsinchf tpjestshdcs asiare matup! pbmcmyagﬁa@qeetablp@rls 211%@&@“@011 or

roomte r@%ﬁé@&‘l’ reﬁ%eé:-ireﬁ@ ih mﬂo%x%%gﬂfe@ Jé?s?onts h Q‘Hes@'oli]l%ﬁﬂom $r}§u§‘1§elﬁ¥llons

acet ate th sat'urat &éd sodi um bi car onate and the organic
phase drmedaleyemtaindilene-dhair aleahol glyentar djanersans surhas gabexymghyl cellulose

sol uti o, sﬂ'ﬁoagﬁ%eﬁm VifBhts HIRRRNRYmARASY ugeaqlmﬁ%rﬂmaiwoe Fameaﬂumy

silica gel the crude material. The silica gel was then
| oaded iaseeptabirdpseet fogms incliding emylsionERNGSSUEPRASIONS | P4 éﬁcw?@w ed

Combi Fl agbeasthhts GRcl 84 THBERNTAE baDOMerd @il siifly 4 48tsidi 8b4C4iBbil e BiHahtasl
as regi ol somers 5-brono-3-16do- 1-

tri met hyWaich awmmyﬁﬁgtlﬁy]e)mwgafqrﬁagalar@a%ﬁqaca}ly acceptable solid, liquid, or
5- br ono- cﬁhér%@a%'fﬁgﬂsl by BRS¢ 8dcdFoythe pdPosedOf formulation.

2008/ 030584PCT/ US2007/ 019588

B. Administration of Compositions Containing Compounds of Formula (1)
[0127] As defined above, an effective amount is the amount required to confer a therapeutic
effect on the treated patient. For a compound of Formula (I), an effective amount can range,
for example, from about I mg/kg to about 150 mg/kg (e.g., from about 1 mg/kg to about 100
mg/kg). The effective amount may also vary, as recognized by those skilled in the art,
dependant on route of administration, excipient usage, and the possibility of co-usage with
other therapeutic treatments including use of other therapeutic agents and/or radiation
therapy.
[0128] The amount of the compounds, of the present invention that may be combined -with the
carrier materials to produce a composition in a single dosage form will vary depending upon
the host treated, the particular mode of administration. For instance, the compositions may
be formulated so that a dosage of between 0.01-100 mg/kg body weight/day of the modulator
can be administered to a patient receiving these compositions.
[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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et hoxymet hyl ) -1Hindazole in a 3:1 mxture and 3.936 g (94% overall
yield. Al subsequent reactions used this material as a mxture in

varying r 471 The high RI- product was identifj
5- br ono- Salwogy%osi&? -trimethyl silanyl et hoxynethyl)-1H-i nacglgvﬁ%wg}wsss

identification of the expected NOB interaction for the SEM net hyI ene
IFlto C-7 1H. |H NWVR (300MHz, DVSO-d6): 87.662, dd, J = 0.6, 1.8Hz,
1H, 7.551, dd, J = 1.7, 8.8Hz, 1H 7.441, dd, J = 0.6, 8.8Hz, 1H
5.694,s, 2H, 3.546, dd, J = 8.2, 8.2Hz, 2H 0.919-0.820, m 2H

-0. 061, Sconﬁidund_émﬁoyeﬂ e ag$5!206§/7wa151t SRe(abhedith, SExGliRy, tin®. of adinmigration,

hexanes/ et h acetate. 10 48
e e o e
( 300VHz, sekifBofl the: paBiEutd diseabe bethgtredted, ThSanurm ldf a foB@dundyef theJpresent

02 2B gl Ty g o) s e LRy aps”, o

452 50/ 4anpdQitiohttH) . TLC R, = 0.60 in 3:1 hexanes/ethyl acetate. Ex a

n .

t
3- (2- (5 BFNLPERRHRIDIe 2 oalar SRIe: BehsRTars Y 052 el *1YIS b ropan-
1- 01 St egiditional therapeutic agents, whlch are normally administered to treat or prevent that

[01a01 oAby nRt HE BY bBsenl W the B BEMddT e R it Mg e
acet one {dgtiomh) themﬂetpm\mglte thapareaognalin ddpinistereddo (rRatixprevent espfmmlar

was addegle., 106, ¢ d&? gre\’@iﬁwﬁlaga ofrfattok Ehefd?srea§ee XPE&JdltmnnH&ﬁétr@&ed »

room t enperat’ur e bronmopropoxy) (tertbutyl)di nmeth [ silane
(1,75 rrLlOlJllSCwnmu)ndsvaémeéaj(l) ot eradminjgtged i PRYEARRGHEE Sk ﬁoaéwwas

added angf; Hﬁ r%&ﬁp%a%eﬂ%h%ﬂ{ﬂ&ﬁs,%ﬁmg, Bt M52 lﬁtﬁddeB TRk, Qs

nmagnesi um su ate Upon concentr he crude product was di ssol’ ved
i N et hytaesdes Iﬁﬁ@ﬁqlﬁé“m‘tﬁﬂﬁsb Hawd ferpnulasinns for ingestian I aieeiyngsror use as

met hyl eng,«chleqF dedfs, B%td??&&k)ﬂlé?ﬂ&u& Lah&fdpcbﬁl I_E/ heieidsl ghagh&Rfacativalt) Ve

1- (3-(tert-butyl di freth | ox benzo[ 9i m dazol - 2- am ne

(0. 400 gaccgptgblﬁﬁgpyomtlons mclude aqueous so thI’)S of the actwc agent, in an isotonic saline,
5% glucose or other well-known pharmaceutically acceptable excipient. Solubilizing agents
such as cyclodextrins, or other solubiliging agents well-known to those familiar with the art,
can be utilized as pharmaceutical excipients for delivery of the therapeutic compounds. As to
route of administration, the compositions can be administered orally, intranasally,
transdermaily, intradermally, vaginally, intraaurally, intraocularly, buccaily, rectaily,
transmucosally, or via inhalation, implantation (e.g., surgically), or intravenous
administration. The compositions can be administered to an animal (e.g., a mammal such as
a human, non-human primate, horse, dog, cow, pig, sheep, goat, cat, mouse, rat, guinea pig,
rabbit, hamster, gerbil, or ferret, or a bird, or a reptile such as a lizard).
[0132] In certain embodiments, the compounds of Formula (I) can be administered by any
method that permits the delivery of the compound to combat vascular injuries. For instance,
the compounds of formula (I) can be delivered by any method described above. Additionally,
the compounds of formula (I) can be administered by implantation (e.g., surgically) via an
implantable device. Examples of implantable devices include, but are not limited to, stents,
delivery pumps, vascular filters, and implantable control release compositions. Any
implantable device can be used to deliver the compound provided that (i) the device,
compound and any pharmaceutical composition including the compound are biocompatible,
and (ii) that the device can deliver or release an effective amount of the compound to confer a

therapeutic effect on the treated patient.
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M5 (ESI (+) nmlz): 306.1 (MtH+) Step 2:
5-brono-1-(3-(tert-butyl di met hyl silyl oxy)propyl)-N(1-(3-(tertbutyldi
nmet hyl si | ywoxyispeeey 1) - 1H benzo[ dl i m dazol - 2-y1) - 111- i ndaaskecdoasssne
30 WD 20081030584PCT/ US2007/ 019588 101501 A mi xture of
143-(tert-butyl -di met hyl - si |l anyl oxy) - pr opy1Fl H benzoi m dazol - 2-

yl am ne (0.030 g, 0.0001 nol),

5-brono- 3-iodo-1-(2-trinethylsilanyl-ethoxynethyl)-11-1- indazole
(0.054g, 0.00012 nol), xané‘?hos (Q.014g., 0. 00001 r’rPn, . . .
tris(di B8R Dbaaldiesrnepus peanisias Efﬁ‘c‘g)degb%@ymg? 5 BB PSRENS PUERR):
pot assi WY brHeHiANheebié Qeldet i9kndvDRAASaiDEQe, b1, HOMUE BEl(, Tubrenl) Was
degassed then subjected tg m crg_wave | rradiatign at 130? for 15 .

mi nut es ripreniiendl Gredigiagy BFREE detb T hl heRaTIs PRt B Bisheyiey
HPB_C- Thgfe&h@ﬁ%ﬁ%dftﬁe@ﬁ?,i RO Yo At En! Oﬂiee_desi&ﬁﬁtiérheiﬂhﬁglahtable devices, .
subj ected to urification to give t e nd. se HPL
condi i GHE Fetents san befopadin ;S %?‘eg 0% PE@P}'%{‘ m%@?ﬁ%‘f‘ﬁm%@? 111
NMR ( 30QMefhatiEMPBuBiatioh Nlighbkd, WO04084445] B/OGH/00IBR28] VBQ03 /0229880,

Thove eoToatiagy witsulas s, ol 021agth, ity du3it20dlbs Hen Bt dien'

3- { 2- 15-a(sh-iMeirpeniied PyreirinbyIefedened tts entitezyol - 3- yl ani nol - benzoi nmi dazol -

1-y1}-Propan-lql, Step 1: . ‘

5. br omo-REE4 4 9elpeBF devisicy HehieRatnly Ineliat BEYRYSAS formtle B s PR,

ol - 2- 34)mdhy be(iaCorpbrateditihth ot shioythiestbrabugingendipddptopidsiknoaa o thd-agtmilmsome

101511 A rﬂgﬁt urng.v] of .ipclpde interlocked meshed es. Each cable can include metal

143- (t ert BT AStR] T8 PO PN B PSR 11 P49 0is;, Each fablesan dpctud YT n

e (0. 40Qviges for AitRtalroppart and polyermic wires for delivering the therapeutic agent. The

5- brono- 3:i 0do-142- (t,r] cglé"Si | vl etihox t.hyl LH- |

g, 0.0 Oﬁgﬂ)%eir)c, wile ¢ p%odé%% 'yllgbwg mgglb%;iox "%).?35 s))fuillgkl bmgﬁ%k'zﬁ)e&t@c Zg]ent.

I ri s(di belnaydtivabndechdrapralidagat cadbaentii@ddédinitROpgymen@etredurmpihe, and

POt 3551 Y PASRIE L O6A% Syl AUl koo, 108N o s S

degasse?‘%ﬁ %zlﬁ?ﬁect lg%ﬁ %‘ érlﬁhf:"?%r_ vewlrgryrfa%li a_‘t)+$0n g_t 13 “Tor ’1SS_ >

M nut es.iniphagabie deviges combe ¢aatedovidhipolymane peatingeitiatineludhidie thesinguisc agent.

di ss0l Vool by Lo GINRIddRakilo BHEIthE Al Ol aRoRIRELLARR agfhlO

g colum vf\:/e@ )gi's?e é’ﬁg’% wi th E:a%rio_ to 40% gr adi ent.é1 in et hyla_bacet gt% in

hexane. [PhiS]antratied talegss oitheranmitic agente e iize yageys gecheolegies.ngegres aie

title C%B%@gvin% chémhitHid )a%rzt)r c@gﬁngglﬁo&r%ﬁ%ﬁg a heterogeneous selution 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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Step 2:

;\I—(51(213 (tert-butyldinmethyl silyloxy)propyl)-111-benzo[d]i m dazol -2-y1
WQ.2008/030584 PCT/US2007/019588

met hoxypyridin-3-yl1)-1-((2-(trinmethylsilyflethoxy)nethyl)-1Hindazol -

3-am ne 101521 A m xture of

5-bronmo-N-(1-(3-(tert-butyldi nethyl silyloxy)propyl)-1H

benzo(dl i m dazol -2-y1)- |
((2-(trinmethylsilypethoxy)nmethyl)-1Hindazol-3-amne ( fromStep_ 1:
191 ny, mxe@moanmwatemo penciraieyt wrﬁwﬁomypols*nwbraaﬁwmdwdepl 96540%‘3“3

0. 00042
(1,1 bl%?'hl p eny W%@?%ﬁ%&ﬁ%ﬂ%ﬁ%ﬁmgﬂoﬁ% Iof' S»olwnﬂ

conpl exe[mmt%edmp}amabmmﬁ:eat(rmy igciuderpplenyl of rhEteh huise 2
di ssol Veaiiﬁ*gﬁanaeféagy @f&%é%&éemc)a erkO© pbhf@amexmerc%amegscaadm& 0 M

sodi um carbonate 1 n wat

t t
f1 ushed mlylhct@ragtwpoémhaémeemder@&#\eaﬁei cqpspbflﬂgyrr IﬂAg P@PIY?CFTBEr gr et \r,:gs
m xt ur e %éjgéawoq!&t(wat(pl%ep@u &8 1yhitr OThélolylesd sk Ml&&h}ﬂ@ﬁ@éxné@d&ﬁx-

brine, ed over magnesi um sul fate tered, and
concent r%ﬁ@blcopmer el @ﬁ@blmblgbﬁs@@ﬁi?e’a‘elcﬁ thespeyticarsntrelasive ithgnd

purifi edp agticaagmﬁ,gﬂm 1895 RRPY.ACREL Z)J&le?,%fegy‘rh@&%%emau&s %d dosage

triethyla ne I n hexanes) to give 13 of the title conpqund.
MS (ES| 1atep pfitheapegBoaggnt Qq“:yp;p)i og@réb'ngcan be confrolled by controlling the relative

gz(() i (1 5- ;(rﬁ dﬁ?é&%é’ﬂ)(@ ful&s,%g%a %ﬂ&g g ol mesww}ammypamm afdei mi d

pr opan- sol ution of
(143- (te ghasanifiply lieﬂs@trhs*ﬁﬁ ﬂ‘sﬁHral?m@k%fﬂfﬁ?fdﬁ&?ﬂm&PP‘k%'ﬁ%‘c‘ﬁ“rheda%?wéfe'%ﬂ"e

145- (4- ”ﬁttﬁé)ﬂbfw&yr@legélﬂégolyﬂ%r Litlrdost 6 tHEB&'Bﬁkéiskﬁﬁlydd'teibb@éWﬁed bydr)a- ldrlrg i
ndazol - 3-y1] - am ne

000200 .no n .et hanol

added 12t period; mogt ?fﬁb*e aﬂaﬂ?h%a"rh%&’?ﬁ‘gwe\%‘&ieﬁ%% B %9‘“1 %2“ F%} b‘i
hour . Th&ai@d@%bﬁyﬂ@&h@!@mﬁ@i Qdoltxﬁbrddﬂr)d’@%&:oﬂdf@otmrmwvé agemn and i n
DMSO and puri ed by reparatlve HPLCto |eld qtltl npoun
the TRA ST T SO0R"] SO0 Bopeittets 78 sY0ring of By ard €5V GUeRE, A%
; ?7_'2 SEJﬁe aSent &eh‘k be3dideblid ai:l:ﬁ',or disp&@sednin thdolyn&9 In domd kinBodimeéhts,; the co-

.37, m ; 4.57, m. 2H. 4.0 s ., 3H 3.56, d, 2H, J = 6Hz; 2.02,
m 11-1. Péﬂ“f’éﬁ“ E"?r_j”fﬁ‘)?f;a Riiﬁ‘gﬁ“("i&hﬂﬁ)’ Exanpl e
I( 3 (5-( 4fm8|h0}$tjcmﬁl‘ly Choﬂrp%uyd@oﬂﬂdnhnhiak)@:hn Be ydraimistayd ib-qonpmytion] with encor

pm daz Olore othe}{- agents ﬁ'-athlblt the TGFB 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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Step 1: ((3-Nitro-4-(phenyl am no)phenyl) et hanol 10154]
(4- Fl uor o- 3-ni trophenyl ) met hanol (1.500 g, 0.008765 nol),

NNt ol RS BEARIRSE (5 a5 mt. 6. 04764 ol ) knd ani ECRESISTABS

0.0263 nmol) were placed into three separate mcrowave vials. Each was
reacted at 150 t for 30 mnutes. The resultant gel was dissolved in
ethyl acetate, washed once with 5 %citric acid and once wth brine,
dried and concentrated. The residue was used directly in the next

Zggg i 0305845%]&"}3% B)éﬂdgg% %f thgsg‘geétﬁod Mittealahdnt M be correlated to the activity of a
((3-am ﬁBmA’Of rfé )ltbﬁlgﬂéaygq ﬁg#masT %ﬁlggl of IRAK4 to phosphorylate

é (3- N: t nggkl(ﬁa@ﬁgy |vﬂm}il@hﬂfa=%§é|lﬁlﬂ‘ﬁﬁ bgllimithddﬁ khdwin i3 the aﬁD&Bﬁﬁstﬁm&e) biods
| SSOl ve I N et han S er.e
Tl a dihel TR KD A Ao sosson i Bt rbarlash O B S BB S E IR kAR o
me M X o1 G Aty §$étfq[’tﬁd s:jbi)dﬁt u@étermfmsmeliﬁoof foh;ldeaglgrphbq:ho&mmr S.
e reactlan S | ere oncentr at
T C e e Rt it St P i oF By e B rRE RN Eo s PR PG
mag gez | umrsdﬂufeaﬁmmm WQCRBWBd@Ngeﬂ golgt:l‘ﬁ&alammpamﬂg?;d’ﬁdm rabhialg@pesd
use i rect n next.s . . + Z).. { e .
5 oA AR Bl RS K bR plides dru & ABrfhis Steied dd e s hfifnd
Cyanogenhdflasiesteniaenaagtio Rdisférkedl 1o 2 FE3(thd deceyater) adgleat @16 nwatvdrick(ib@0m is
nm.) and hen m no) phenyl ) net h I 1.878 g, 0.008765
| R Rba D ey el e, (2876 o

nmol) in ¥"added dropwi se to the sol ution of
cyanoger{obsjmld ecferesdes titétbwithin Thie do@ednit aue inaspahtedverdint io tigti gntirety by
over ni ghrte eE,ﬁhen concentrated. The residue was dissolved in ethyl

acet at e, (Nagﬁed wi th saturated bicarbonate, brine, dried over

magnesi um sul fate and concentrated. The resultant residue was

purifi edEQ?/M;LE%sh chromat ography using 6% nmethanol in DCMto give 450

nmg of fin foduct. M5 (ES! (+)mz): 240.1 (M4-H+) Step 4:
(2 (5 br[OhﬂllIn(O(rdzsr(hat thegnyention ﬂﬁchb%dﬂhﬁ(?l)llmﬂhﬁlryﬂfiﬁlﬂx miais&odsﬂlyl am n

0)-1- p%ﬂg&mﬂ%xplﬁﬂ%g Merpe%gtﬂ.l 12h¥BERABQbtood that these examples are for
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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[01571 A m xture of

5-brono- 3-io0do-1-((2-(trinmethylsilyl)ethoxy)nethyl)-1Hindazole (906
ng, 0.0020 -am no- 1-phenyl- | H benzoi m dazol - 5- I
(435 ny, o&&%@“ﬂ%ﬂ?), copper (1) iodide (110 nyg, 0_0005%@50'}%%8
trans- NI, N2- di net hyl cycl ohexane-1, 2- di am ne (160 ng, 0.0011 nol) and
pot assi um phosphate (772 ng, 0.00364 nol) in tetrahydrofuran (19.4
m.) was stirred under argon sparging until a greenish suspension
formed. The m xture was then m crowaved at 140 C for 3 hours. The
react i onprépsiation 1as diluted with ethyl acetate and washed with 5%

citric acid, safurate odi i carhbonat e tpe. Jdrie ver ..
mmgnesi GRPSPoHEdarCe e A el B g S St Y Bl srtodor ity
chr omat ogdaghy. usi ng 0- 100 % et hyl acet at e- hexanes. The product was
taken up in ethyl acetate, washad with IN HC1 to renove residual

copper and rechr@mat ograped to giye=N5 ng of produc 5 (ES!
(+)mz): 564.8 (MgH+) WO 2008/0 2CT/ 452007/ 88 St ep 5:
6yri dimS=y1) - 14 ri methytesi | hgxy) MRt hyl ) - 1H i

-1-phenyl -1Hb

(2-(5-(4- 3¢
ndazol 3-yl @ hanolo 1581 To
a m xturge-o o ae %/
(2-(5-bronmo-1-02-(trimethylsilypethoxy)nethyl)-1H i ndazol - 3- S

yl am no) - 1- phenyl - 114- benzc(dj i m dazol - 5- yOnet hanol (74 ng, O. 00053

mol ), 4- Ry hepmd-slitucd1 MliRgsnd ¢ acid (28 ny, 0.00018 nol), and
i hi no) f err gcene] - di chl or gpal | adi

[1,1" - bi S%dl henyl pth‘)az’F ( ) ungl _1&1010] l- )
conpl ex W#H Iaracnfomdrhottamlisk pag fiisgol ged Yrhroms-biddugezoled! £7 & mol) in
1, 4- di oxRNedirdetPAfdtnanfadd 0D AD). ) ToRS Hede dolatibn Was aflict Fofaski b had®xide
water (0,3 m) wth %tl rri ngl'd The re?_ctl on wgs fl ?‘Iﬁhed unﬂ'er an

at nos phetZe3ch 043G molkban agoldsalptigr pt iodine {362 & P8 Thpolan Nl s. The

m Xt ure WaktiyRinsaeq (.01, 0l 158 mél) Waeidiel dasgetied. ethewnixhine wad éthred at
sat ur at ed soggﬂﬁm bi cgqs nat e, br'bn.e? aéidrefp O\ii‘g:?hn%gnesi um uldf at &agg
concent r ReBempRtyre for g hoursRefors beine adqd ITRRY IS FHBaRRP K 5‘?1‘6‘53 :
purifi edmﬁ,y?a.hﬁghd Qﬂpﬂﬁiﬁtnaﬁdleﬁizloirg?o)gﬁk aqiﬂédi)psmét .Ogl_iaam-hgizitétélw@? am:%eah .an80o
amoni um hydr gxi de in aceta X ive A

title coff T WEHYEST H#Wﬁ)": ylggér@gﬁﬁ%ﬁ QPSSE@F%?-:oJEglﬁ-anaz&e.

(2- <(:| 5-( |4'-HTBIMEO| Wh Hﬁlimfag%dgél): aA IrB._s&?aml),- ?{,yim da,) )11 pheoHk,- 1EBess04n
i m dazol - 5- ano m xture o

(2-( 5-(4?'3%1%%yri di n-3-y1)-14(2-(trimethyl silyOethoxy)methyl)-1H n
dazol - 3- MisxESD eY)-ri/zpiBenysl/ut7agneadhi m dazol - 5-y1) met hanol (0.024 g,
0. 000040 nmol) and 0.03 MHCL (1 m,) in ethanol (3 nL) was heated at

100C for 2 hours. The reaction was concentrated and the resi due was
di ssol vebtep A: BANEBOnaR3-ipdo-1 {(2-ecinteyhyiiRlaGyl-dtho kjuRe th3 D OIVHIn d (Ris@Gnd - B Bomo-

11 7 st o e e BB Sy inddoofly 2 50 11 T S,

4.59,s, MH46UINBHa syundthottv® flasEivag dissotyed) 5-bed®-Biodoviliitidazéle 4frpinesiep 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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Et hyl
1- (trans-4-hydroxycycl ohexyl)-2-(5-(4-met hoxypyridi n-3-yl1)-1Hi ndazol

-3- ylam - zof el iim dazol e- 5- ear boxyl ate Step!: <
n@éizﬁdﬁo 39 P&h@é&og@péssg,

4-f | uoro- 3- obenzoate [ 01601 4-Fl uoro-3-nitrobenzoi ¢ Aacl

0.029 mol), ethanol (15 nL, 0.26 nol), toluene (40 n., 0.4 nol) and
sulfuric acid (1.75 m, 0.0328 nol) were added to a 100 niL
round-bottoned flask fitted with a Dean Stark trap and refl ux
condenser: The reaction mxture was WD 2008/ 030584PCT/ US2007/ 019588
heat ed vdtlidxygiethyt)i- Iti}indagele ima 8 riagiurt eand 20861 (246) overalt velde dilagubsequent
reflux for 5 hours.. The reaction m.xture concentrated to about
hal f vol &8 'I’i?szlﬂsmafeﬁ'ag?ﬁway ‘xgl(l:réat"é?’ %T“F\r’%\g‘%%‘*rgani c layer was washed
W t h sat[o14@)erhedigt Ryprbduca mas idehefiedvast & broanod3-itrdoeld (Cotrianctindsllanpl-

sul fate. Concent i on, vi.el de [ | Qr i X : Y

whi ch vt (B thE oS Bl AR T BpEdePhOR b ot i s,
Et hyl - ( tmethglede T ds GF/tY.cl ohexyl am no) - 3-ni t robenzoate 101611 A

m xture | 4-f1 = 3- 0 oat e Oyyy 4 )|

Frane. a- POV KRS T8 &7 80X 0805 6 ot P g S5l da A 7. 8.8t

N, N- d! I sEpropml, &d,h_}# QB8 18, 5.60, s, QHO?.S%,IMIL_)“—'BQ, 8.2Hz, 2H; 0._919-0.820, m,
N, N- di ne%bgyb;‘?gina de (25 nL) in three 20-nL m crowave reaction
vessel s S rowdved at 130C for 7 minutes. The combi ned ni xtures
wer e di luteis wis)h4s2ay45488(MEH). washed with 5% aqueous citric acid,

bri ne, i over .sqdi um sul fate d concentrated to give 7.94 g of a
yel | ow gﬁ‘(l?g" _}@é—’(lﬁgﬁ ?e séﬁteylﬁﬁ %‘ (MrH+) Step 3: Ethyl

3- am no- 41 48)r Brseovw-Rypdrvdoxyeycidedtified| aa Fibronbénpde 621 Gmgthysilanyl-

Et hyl - (trans-4-hydr.eox | ohexyl am no) - 3-ni trobenzoate (1.04g,

0. 00337 ertm?x)ym\ﬁéhéx)dl{lgs‘% v(glﬁ' in 15 nL of ethanol. The sol ution was

spar ged M NMR{3008En DIMSOaited D3¢, lkdd, bddi7 §.8tz,dH; 59%8gadd, & GisP ghlz, 1H;
activat r.qon. react i il ke wn | hs. h 3
nt 11 e EhERR PR ABk MR E 2 S A SO T A BT 098 B
filteredOttdopy§H.celite and concentrated to an off white solid (0.91

9. 97N -y MRs(rsy: 432 S/Ad4 a9 (1R0. (MF10

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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Step 4: Ethyl

2-am no- 1- (trans- 4- hydroxycycl ohexyl ) - 1H benzi m dazol e- 5- car boxyl at e
101631 5.0 M cyanogen brom de in acetonitrile (1.0 nL) was added to
wat er (35 WE’)Z‘)%/ $50 nL round-bottom flask at roomté’r?&éﬁIS&?(m"@Wth
stirring. To this was added dropwi se via an addition funnel ethyl
3-am no-4-(trans-4-hydroxycycl ohexyl am no) benzoate (0.91 g, 0.0033
not) in methanol (70 nmL) over 1 hour. After 3 hours the reaction

m xture was concentrated to an off white residue. The residue was

trituratgsopd m,ﬁnmaf 1@6&&?% anﬁmﬁgll%ﬂyg«pmpyl]ﬂl NL86A1Rirhidail 2

t he t|tIe conpound

ff wh I k
303. 75 (mn.qqq:,: (Q;ngg,g) oqgl H?cpl) 5-brom %Balrl)dg 1 (Z-tnlrrt1e?hy scx)lalnycril etll-}/sxygne%yl)v\ﬁj-l ):

2-am no aAaa&BreétG%sﬁlg(éGéérzt}Héi%lﬁhi}Sﬁ ol Cg;bcmmpml yohexyl) - 1Hoenzi 4dl
i m dazol e-5- car boxyl at e 030 84P 1US20071019588, 101641 Et hyl

2- ami no-(ilbﬂ%ﬁlsnmﬁ%ﬁ)éw?]&ﬂé}l%q‘?é@? 99 296008} mall 33 PRassivEL - PRQYIAS ¢
(0. 97 g,0919838.0005 m¥H Ql&%@gl\/@ﬂm)ﬁvdﬂd%ﬂ'sé@ﬁmbﬂé vbdcrsath aacrohaverl,
0.2 nol) at roomterTBerature H- | mi dazol e g"eﬂﬂo 0074(g0 %}ﬁ’
ter t - butiyrpdiptien #yBE"Cyfar thingutese Tho Mg wes ?}EF@ Mg an Hﬂ’)éfbr"‘ d
t het m Xt;h'é;ﬁtcgr& 'Hl‘{LQSj e %r@@tiﬂt HABIRs M @orfc@ﬁtréled’lﬂ'ldrthen-rd’gaﬁ fdfRciedo HPLC
m xture ‘'was dil uted

et hyl acetate and was dwtﬂa‘faturatg\P h
bi car bod’&'ﬂ@%‘ﬁéﬁot&wﬁée t“l*ﬁé‘“BP‘Q‘&ﬂi dhespdfREC gpraitigns fesylfgd i femgva\pérhe
sog;)u][nl S f@%@caﬁgg@gﬂgent rat ed. TPﬁ f:r ude ?”ol id was puri II ed by

i chrona usi ng e ene_chl ori
c et PSR COPMics EBASOWRN S ol Srt T b & DG §62. 3 ehr-0n o8 ot
(1 099 033, '}457(!155'43(ﬁ) ﬁh 3.5418; 94; 1O )28t ep 6: Ethyl .-

: 155 br ohr/[rg (%Sl( +)m/z) 385 75){I si | ){I )et hoxy) met hyl ) - 1Hi ndazol - 3-yl am no)

(trans-4-(tert-butyl di nethyl silyloxy)cycl ohexyl)-1H benzol d]i m dazol e
-5-carboxyl ate [01651 A m xture of ethyl
2- ami no-EXamplede_4_(tert-butyl di nethyl silyl oxy)cycl ohexyl ) - 1Hbenzc( dj
i m dazol 2 b ar Mot Byridin -1 Hinda 2 M ylakdino] -tenhsiniidadii 16 b-piditadr-1-
(trimethylsilyDethoxy)nethyl)-1Hindazole (130 ng, 0.00029 nol),
1, 4- di 0x¥ne (0.6 nL, 0.007 nol), potassium phosphate (78 ngy, 0.00037
mol ), xam;pncsbfcaﬁo-mg(l - oé)%ﬁeﬂmnte)mytwloxy)pmpyl) 1H-benzoidlimidazol-2-yl)-1-
tris(di id t al Lupl 0} (. 20. ng, 0.00002 nol) was
pl aced |(2P§‘¥ %‘F‘Bﬁﬂvﬁ tﬁ%’é’b @W'i?glg's' 4’3 'T'“é'ﬁctl on m xture was
stirred jonSiKraA mmmgem-smaemhetymlme@ymwmmm@ - Udhanzginidazel - ylamirs
1, 4-di ox 0 h C S

) V@Q:Bg%f O%OF}I) } %Bro?li) 5-119&) yrél@]ém%%§%§]5&ﬁu ?rﬁghﬂz]qﬁrmdazole

m cr owa atron 1 mnutes a e rea Ion” m xture was
di | ut ed @Mig, 6t00Y6 madls kantpha(l. 1Ras BEE0 mhakiseous sat ur at ed sodi um

bi car bon@%b%n%g%eﬁ&%&om grb%uacmg (gr(@m &, POGHS 1 YRHD), dhd FstaRUR p AR u;;um

sulfate ncent rat wn resi due whi ch was purifi e

conbi f | a@H2ch OH9EP ol bimHy4-Slexenes§.04ymEk) waedeagased gad sytiesirs to iprgwake
initial glughby Qtf ] 31)0’%’1%} Y hiAR&! At mixRRMASKANES, hREcnfraldl Bl 8% rkhidie

a gradient to 30% et hyl acetate over the next 15 m nutes.
Concent réissobieddn meffylineshlnside forpurifigationdcombiflash; dhvAg Folumg wasgsd

M5 (ESI {igddWith a 1644 48% drt 1o el Piethte iRtHRYAne. The product fractions were
1-((trans-4-(tert-butyl di nethyl silyl oxy)cycl ohexyl)-2-(5-(4-

met hoxy pypnFetrtesttp gfve1 L e ot the HHE RYPBPYIDet hoxy) met hyl ) - 1H i ndazol -

-yl am noyrskES1 (Dapp@dlasmviiarel e- 5- car boxyl ate 101661 Et hyl
2-(5-br orm](14(& (trinmethylsilypethoxy)nmethyl)-1Hi ndazol 3-ylamno)-1

(t rans- 4sih ef tn- uwtrswmmahﬁéthylkmympe&wmlh)enid[ﬂmﬂaﬁld}ymsdazo| e
-5-car boxyl ate

2 ot osRaRaptdings B2 drrmethy Y Db SRy meshd Aol SAMe ag e
to a 20 mits2) &lmiaade 8f SHbmeMN-( REL(tét-BunidinethyBRilyloxyRréd¥)aH-) . To t he

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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WD 2008/ 030584PCT1US20071019588 mi xture was added 2 M sodi um
carbonate in water (0.3 nL) foll owed by the addition offl 1 -

bi s(di phe % phOS(ﬁhl no) - f errocenel di chl oropal I adi un(11), mé exed
wi th di chl BPA®HEE (1:1) (10 ngy, 0.00001 nol). The ré’&E{‘i MRy e
was heated under nitrogen at 90C for 1 hour. The reaction m xture was

diluted with ethyl acetate, washed with saturated sodi um bi carbonate
solution and brine. The organic phase was dried over sodiumsulfate
and concentrated. The residue was purified by conbiflash

chromat QgﬁalmLJ()&;ﬁé}éﬁgh&gﬁm}l@r{&sﬁéja*kﬁel%psmdmm(dg @tmpbeanitiand a 40 g

silica gel cartri radient was run from 0% net hanol to 4%

net hanoldighespmethang Hu‘t)éé mee ORI g asikisspived iic b -oroxens G midete

hi gh vaghym; %Yeewésﬁad%em 0Nt sbii'i@mt éamc@.aﬁqmwcb emd) easindg, (1S
(+) mz): 771.07

1-(tr ansmz;ttﬁs/'dﬁb{ly%'yé rwoqhéiz;q")éezle@ smé heatesk 449 fyr AEPT2 BoYrD)the MixtHg 345

- 3- | yl ?@llﬂf&l Witk fehgehée EhH R 2k Redbwitin v ReX il derie 10id 6ghni o phasedtiedlover
vial ethyl

1- ( t r angoagnetiwPeuliye,fltarof oRg FAIERIEsd) ) ERFcPUfincyts digotugd joymethylene
et NOXY RKorfde And piifie fi’asﬁfchfdﬁﬂttl?%ﬁlﬂi)‘@@ﬂbb%k}ﬁw&édwéb 3194t et padinedn

yl am no) - 1HbenZC| d]i.m dazol e- oxyl ate ng, 0.000032 nol) was

di ssol vé’&"?‘ﬁs)etf’k%‘f?o‘ln(“zgﬁﬁ_G)o“)aﬂfdheltiﬂ?\ﬁm“P‘éJ 75 nL). The resultant

m Xt ure \wesg E@pﬁagM)agsgmqmm*qr 1 hour before being concentrated to a
pal e yellow soli1d and purified by HPLC. The desired fractions were

| yopholized to obtain the title conpound as the TFA salt in a 62%
yield. ld (zqmﬂ&hoﬁﬁwmﬁ)hs-ﬁ)-iE—iﬂuﬁsmlﬂ}ylaﬁiﬂo)-(ldi-bénza{dﬁmimpl-1-
2H), 7.78 d, J ? , 2H), 7.58-7.42(m 5H), 4.97(t, 1H, 4.13(q,
oH) . 4 oDeEopangi-ols 39 m T or) . 1.04(d, J = 9.9Hz, 211), 1.75(d, J =

22 3 Hé5 460 53] ITo3B4onmtiondf, { 1 4 34 R t-buryl- dmﬁﬂﬂyllz—slla’ﬁyboxy]\ﬁopﬁgill HF bf)mémydazol -2-

(
(1 oy ot B e e e YRy me e s e e s i3 d 4y
et hoxy pyantidée (132ydg, OI}GOEWth)Im sthanol(@2.6id)) wias added 12 M HCl (4. 0 mL) and the
4Q/clohexlamn I LLO IhC
4 1 vior dtarf P Beate e RAERES 1P g Y oo BeBbrgle B i e sidye
of DIVF. tWHnIlEp :stDMSDmgdlpndﬁcd hylp@pms'pfhlél’bcm yigldithe tjle compound as the TFA
cycl ohexapamne in 5 nL of DMF (3.4 nL, 0.030 nol) and

N, N-di i sopropyl ethylamne (14 nmi, O. 080 nol ) were added

si mul t arfébNMRy(WDMHM@M%@dGé;t&llsng,lsntjé,ﬁ 82f el éacttizn 8. 13 sotlbh 8 2Aus. A Egl
i mredi at dee eld pWLoLangsy o di. | e -
anot her gkrﬁ_ ’O;I-El?)ﬁ%?.’ gﬂ'ﬁ'(layr e%a[fng i7%ﬁ’ﬁ?§?h‘r?é7 %g%ﬁﬁ)gh%fgheggw%?fl {: and
stirringhwme.aimiHi ned until the reaction was conplete as

2008/ 0303R4BET(-Y5A2414 34 %)

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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determ ned by LC/MS. The reaction m xture was then diluted with ethyl
acetate and washed with 5%citric acid then brine. The organi c phase
was col |l ected, dried over sodiumsulfate and concentrated to a yell ow
oi I whi ch WOIZ0eH®BI8H under hi gh vacuumto yield 8.47 g MSIT/YRUTOIPE
conpound. 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 bottom fl ask ethyl 4-(cyclohexylam no)-3-nitrobenzoate (3.01 g,
0.0103 nmol) was dissolved in ethanol (40 m.) and 1 gram of 5%

pal | adi um on carbon (54.62% water) was added. Cycl ohexene (7 niL, O0.07
nol) was then added and the reaction heat ed at 83t for 3 hours. The
react i offrani Xt ((F-emipe-di(phenylaginopphpyRmeghanol and the filter cake

WaShed %ﬁ% %63%&@-4 (ﬁféﬁylﬁﬂmxﬁ}ﬁﬂﬁlﬁﬂnkﬁﬁﬁ&]@lwg@ m?s@mon)a»ﬁmmwuv;e

tit nmpound ‘as a browni sh tan lid, NB (('J%rda) 263. 11
( |v|+ 1- 11)net]&ngb(4§ mig} qﬂdpr a nitrogen atmosphere and 10% palladlum on arbon

2-am no RL% &Jn%%){%1&#@_%1?9'»dAsldau&ﬁZﬂ{&nﬁn&am@&Wan@d[aﬂa&&lmssﬂbkre
r

cyanoge omde in acetonitrile (2

1. 4 nol pf hydraeasfyr dhopesy fie Bociemas QE?{E%tCOP?FBHP‘FS ﬁ’ﬁt‘%ﬁl‘%‘e\ﬂ %RE’BHL i
Sti rri NGyl Qedidte, SvabR&d HlH S&tudicaRBllam Wcabontd, Qﬂe&évet magnesium sulfate and
3-am no- 4- cycl ohexyl am nobenzoi c acid ethy| este 0. 00858

2 ,
mol ) i n cendsanated (BIVRR crsie psodust thatvas ud Qaﬁqt'tYdﬁ “Fffﬁhb%‘e ver 45
M nut es A EST (+Fmheuns st ierpract i on was concentrated. The residue was
di ssolved in ethyl acetate and washed with saturated sodi um
bi carbonate solution then brine. The organic phase was dried over

sodi um %%ﬁ at Qhﬁﬂﬂlﬁcp-illﬁaﬁlfﬂi-ﬁ&ligﬂlﬁudﬁoksé‘g,@mdih?]n'ﬂnehSOI : d was
triturated wt et hano tered a ano e

1 747 o 18158 oMk Geeparirpmidsd AGop e SHRE et oo N e ol Cane
287.61 ((M‘bhkh)0-4$bﬁﬁxy¥’ammo)phenyl)methanol (1.878 g, 0.008765 mol) in methanol (200 mL)
(2- Ami no-| - ¢ hexyl- 1H be i azo-- t han

Ul oot RNeT 1 iy or BREL§T Spe RS R Fo The feakflafufd 0
(101. 5 ragowed Qﬂﬁﬁ&%&m@h )hememﬂkhsste& eThe residet mhqldsorbfqdnantWEamate 0.02
mol ). Wil rin der rogen, a,sol ut] . d

ot 1 any dtsard it SR e el PG e Bierhafhilty stadle MyP ot di!
vi a a syThengailtaot fefidue wascpiridied biyxtash ehromatagraphy aing é‘&i:dnstha@cbhmDCM to

occur ed foli#&/\e by Lihe reaction m xture becom ng straw colored and a
ﬁ.g m u?

preci pi 8% trcér hour the reaction was quenched by the

dr opwi se\/ISdES[(w‘Onu/z)fZ@altmaHeh anmoni um chl oride (I nlL). The m xture
was extracted with ethyl acetate three tines, the conbined WO

2008/ 030584PCT/ US2007/ 019588
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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organi ¢ phases dried over sodiumsulfate and concentrated to give the
title conpound (79.4 ng) as an off white solid. M5 (ES! (+) nmz):

245. 68 ( Mrhio)20dB08¢5s5: PCT/US2007/019588
(2-(5-brono-14(2-(trinmethylsilyl)ethoxy)nethyl)-1Hindazol -3-yl am no)
-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
(322.1 ny, 0.001313 nol), transN, N2-di net hyl cycl ohexane- 1, 2-di am ne

(121 mg,St&ﬁm&'ﬁlmrmbﬂmxymﬁﬁh{s%yuqm dﬁn(e??iyr':ﬁg/l)eguﬂ@ﬁﬂéthmﬂl)ﬁhm_iz?]l-
pot assi ym QS at e e, tube was purged wit
argon ar?dy ngiﬂﬁ%ﬂﬁm ‘E’G&Ig/rphﬁefhWE then added. The

react | oqoms;tmraanmew(z-(se&oﬁml-e(ex(&tméthmxmjeﬁmwmmhm-gﬁrinemar & ng
at room xI ur & r r onave

i rradi at r’[‘E'f’)ol’"r" ‘“H@ﬂ?’ts{’ -F\F'ﬁfr?egg @% q;irbg?v“vﬁ)? gool ed and
di | uted m\tthdky@?ﬁdﬁh-ﬁgzlbbam&: :anrl(zsmg;ed)oow ml)ymtd*[lﬂ(}ueous sodi um

bi car bo at vvlth i lute. HC and
sodi um g‘PB ‘Qf sPhQ) 75?053?‘?] Iji' i‘l%ﬂ%aé hg ve&rlylI &s"ddf’rt?rrﬁegh Mfate
and conqgeny {stmag,. 0.000022 esul);luel,@lﬁﬁmngyl mamLpo,t)iGQ mdl)bgasfaddgirﬁ 0 M sodium

h t i |
oot ot BN Gk B S SR LSRR R R
chl ori dewrgmgsdahs, a’-dJleapt at\e(® °Q1f<1rlla+ll43hoi:ﬁ%'b«t myxtmla(yasalnea dogled 2diinteiunvitls
th [, t
froot ok ngcr?egat% Wasf | ne eti1 Q%Jmé%ﬁigstgﬁ%% I?X%ro?ga(?e %Pé dg%&%g&r r{?&Eﬂgmm sujfute
gr eeni shanditbsensatked dThe/BsidESWag Ha)ccrnmz in m@hwleﬂﬂcl(lmd?— apy pSDﬁpd By ISCO

1-cycl i hox
y) ot hy 1Tt et per SRR o[ R0 Rlo 2 e bR OIR K et
[01731 Imetatematiesm gwswamwﬁjb@tlﬂmg)m@d (2-(5-brono- 14(2-
(trinet - 1H i ndazol - 3-yl am no) - 1- cycl ohexyl -1 H
benzo[d;}?ﬁrhniggg(gbmﬁ% 3) (164 ngy, 0.000287 nol),
4- met hoxypyri di n-3-yl boronic acid (79.1 ng, 0.000517 nol) and
[1, 11-bi P L L onpl ex
Wt i R e B T r o was
added 1 brndﬂ'&mﬁez'(lfﬁ-sl)mthmot)% nmol) and the resultant mxture was
stirred [gtfTA Alixtaf 2] J(%@h?o’c;p ?lﬁlmzxetmaﬁym,ﬂ)étmd})@dqﬁsha

M sodi um carbonate in water (700 reacti on m xture

m cr onaviegezebe-yiemipehlphenylyl %z"[‘@:‘m“#ﬁé" Pedpgthnohd &2 g 000PP4% e
t hrough devsi Maect (1l hE) i€ ahhdol ¢oRLRRAAs héRedlanDOICTIRR 2 WaERETheechdtivhSvas

wi th nmethanol . The residue aft 07/ 019588
concent rnFeratidand g ’F‘F‘gde Bes ¢ fﬁ%\f%&%?’gﬁ%&a@?aﬁh@f{}?ﬁ%‘g 40 g

si | :jcat g']g‘ri Nﬁ?iéarobﬂﬁez oMsdU6) ?6Djt’/ﬁce%[1m @muam/.rhm@rses@&ald{ @ma,z s, e
pr oduc ractjions _were concentra 0. gi ve 0

o). VG 1256 () Fbym 26d. 5557 5. q‘%{ TRl H: Lhoitd e semmornd (29,
1-cycl ohgyy ;- 24 5- (4 met hoxypyri di n- 3- y1) 1 0(2-(trinethylsilyOethoxy

)1(r)rﬁt723l/l ?WS;JJ(EE{) st 333@%%@%!— benzo[ d] i m dazol e- 5- car bal dehyde

(2-04(2-(trimethylsilyDethoxy)nethyl)-5-(4-

met hoxypﬁ\‘(rl di Y 3-y1) - 1Hi ndazol - 3-yl ami no) - 1- cycl ohexyl - 1H-benzc(cgi m
i dazol hanol (29 ng, 0.048 mmol .) and 2 nL of nethyl ene
chlori deEth}he-(rrWJh@ﬂrmyxwm&xwa @egl-ﬁdthonymndma yigil Hrindazd}-3-

follomed b periodinane (29 ng, 0.68
}ﬂg OWHES?@EG%CB‘%E ‘hre was diluted with methyl ene
chI ori de.s'repvash‘nﬁiylw-ﬂiﬂora:quauuaaemﬁhtum sul fite, and aqueous saturated

S0l 1 at o BAECERBERPavErPa o i & L BB SRR S 2 Bl BsHE”

(40 mL, 0.4 mol) and sulfuric acid (1.75 mL, 0.0328 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): 596.94 (MtH+). Step 8:

N- (1-cycl ohexyl-5- (nor phol i nonmet hyl )-111- benzoldl i m dazol - 2-y1) - 5- (4-
met hoxypyr wai 20es3ysk) - 1- ((2- (tri met hyl si | ypet hoxy) net hylBerhis200rdases - 3
-amine [01751 In a 20 nL vial was added

1- cycl ohexy1- 2- (5-(4- net hoxypyridin-3-y1)-1-02-
(trinmethylsilyflethoxy)nethyl)-111-indazol -3-yl am no) - 1H benzo(djimd
azol e- 5- carbaldehyde (28 ny, O. 047 nol . ), nDrphoIine (10 ng 0.11
mmol ) and met hyl ene chl orlde (2 . A cat al HD f egi

aci d was'calgd dthaHeringyn F%%l‘gf)g%toﬁf’ Salin’s ’E‘l"f"ra Pﬁg‘?ﬁf‘é “re
fg (r]I éO rﬂé&uﬁﬁe}dmm Wid @@eénvayedad abyid muﬁeo(u&& d@ted&v:i}ﬂethﬂtﬂc}tawaQ‘hbhen
added and the reaction njxture stirr omte er at yr.e. over nj.ght .
The r eadrBBYF W?(t‘tﬁsé"’%agg it Fa%taﬁ‘% SPﬁ a‘f‘ﬁ%f ‘%SPP‘& 81"%%419'8
Wi t h wats@ifateS @oHéahtratiors gididedn Birgw icbldrsl il Gres gops%ga, whitiewas gediic tHeanerr
was dried over sqdium su fate and concentrated to give the title

conmpoundteP%ithayy EPHTRY0%ed directly in the next step. MS (ESI
(+)rn/z): 668.12 (M+H+). Step 9:

N-( 1- h I t h -1H b d d | -2-y1)-5-(4-
et oy e 5 iR Sy e aaing 350t Shedhogl °, oY o7
(1- ﬁyCl qbemln; Enﬂnqu%hhyl ;I-ﬂfboyd mﬂngbhniddtetxérilm mma?ﬁmﬂ}, Prayd$45- ( 4-

t hox i Sl a [0):¢
| oz miBdGchexdhol s Y 410 dar ot snaiE brisBben Rty GHASSYIS At d s
0. 000022nalin N Nl;ddﬂ@ljﬁfbrmlairﬁﬂd (@5 {1306 thresg 2a)rrmmm»yavanehcaph aeask!s Whs 2
;né Cof grzr(r)l?gcﬁ% vlgg at Cn%r r'les}'xut%slfl é’%omhbu%dsrggmﬂgg \98% %h lheéiﬂiﬁ gc&%te

e reaction i x Was 'Concentrat e
by HPLC washyd eittl 5% aquegusditrieracidy bph@ Idnzdwm sown(ﬁgat@a)ﬂdrﬁdnceﬁtzﬂe@@

ol - MS (ESI (+)m/z): 308.8 (M+H")
yl arri no) - 1H- benzo(dl i m dazol - 5-y1) net hyDpi peri di ne- 4- car boxyl at e

Vi-H+)
(1 (1 (trpa aggh%y?ia )?yé:vg)o%exyl) 2- (5- (4- met hoxypyridi n-3yl) - 1Hi ndaz

Step 3: Ethyl 3-amino-4-(trans-4-hydroxycyclohexylamino)benzoate

[0162) Ethyl-(trans-4-hydroxycyclohexylamino)-3-nitrobenzoate (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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Step |: Ethyl

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

met hoxypyr 1-((2- (tr| met hyl si 1y1) et hoxy) met h azol -
3-ylam no)‘k@ﬁ@gﬁ'ﬁ%%j] i m dazol - 5-y1) et hyl) pi peri di ne- 4)%55{%%&?5/?% %B
101771 To a 20 nL vial was added

14(4-trans-(tert-butyl di met hyl silyl oxy)cycl ohexyl)-2-(5-

(4- et hoxypyridin-3-yl))-14(2-(trimethylsilyflethOxy)methyl)-1Hindaz
ol - 3-yl am no) - 1Hbenzot d] i m dazol e- 5- car bal dehyde ((36 ng, 0.000050
mol , prqpees chm,s zLaamE&arrp)ws‘A hy@lt®ycycloHexgha HHiBerzonidesbo Sahibgx pbieD.O7

gingelrjisg%ﬂg éoWdé Fﬁig‘ﬁgﬁé"%@é’fﬁpw&”@m& Rg%rﬁxbgtnrgomhl oride

(2 m, Qerﬁﬁerﬂﬁ)l'e) 1H-omidaisie (0.20 gy EOWASnal)] Ghﬁﬂteﬁdmtyld:n@ﬁ}ﬁkll@ll.&ﬂomﬂc (0.53 g,

0. 002 d t st d at
for 5 %%HJSSW 885'::[?%%?(# m X U'E)eresct)lﬁryea ;a,éxrl{thpgratuE'egRﬁ 681%?) ehfé)rg:gc?lon
t hen addeittandas Mtedamﬂuemyl s¢e|tatc axctl washied withtsamtatedis carbevapethest brise. The
a\;;ﬁredt\% gwg%nv?eé% co éec?e and% S dl d s edlfg\@e dggchthraﬁ i ﬁ@ ngdecg%harwas

Jus “6§ di am bi car ona ¢ and
dri ed oyerifisdly umnblﬂaﬁlatl&omnﬁbgmphg esmg ateérylene chlovide aibmethaha as elwpatund

2(3 68 Z'g) (%d_lﬁ_c} ﬁmlonlsjgveer%cf‘%ncrrﬁ até(i tioEiv:[a QI? o%itessgﬁg (1 6@ é)ESl (+)mz):

1-0- (traWS{BSP@(}naaykt&O#MHy}) 2- (5- (4- et hoxypyri di n-3-y1) - 1Hi ndaz
ol 3-yl am no) - 1H benzol dl i m dazol - 5- yOret hyppi peri di ne- 4- car boxyl at e
101781 In a 20 nL vial was added et hyl

1-(0-(t r-%tepsé A E(Hyd 2t (Sthrphth- R HgtimethylsilyDythesy heskyl)-| Hzindazql-3-viamirniyio

yr i di n- % _43”“_%“8%,&%}IQ,!lhF%%)&Qﬁﬁnggly)l?Lmqlﬂ'imkdazole-s-carboxylate

|-|ndaz
y| ) met hyl@péSiek miktaee of etfal Bepryino-dt(rrapsd-(veg-budyldoodtsysiyioxy) evciehersil)- 1 H-

(1.20 My endof @r ouaﬁg}[y -3-caRd *thr( g%(ﬁﬁh@%cﬁ)’gg%r&ﬁo 3QO@C;]-M((12-The

m Xt ure was tore rral ntai ned ‘at refl ux hour .

The r eao(mmﬁhnlﬁbbt M@We@m&wm 138 mg, 806628 wAD; beidinsana s mL.
puri fi edy gt a6 [)bt;ggmhﬂ,&s%ma%é (?J;lsf}ﬂ% fdoes7 Wkaﬂltﬂ)l%ﬁt@‘pﬁgoé 060939 mol) and

product fractions | e co%oun as a white solid as

the bis mﬁmlbﬂm'denwtzeds}nﬂeﬂ@fbmf%ﬂ%sg 94¢PRgmely was PIRRAS ip BRiESOYE Ve

?00 2/':')2 )reﬁ%%n %gss@p r’ﬂﬁ;d‘e&tloill "'ﬂlxtu9e »W:s s(ti?feﬁ aﬂdé mt%‘&en afid M2 sid¥s “%HQ was_ﬁe@6
S
2H), 3. Wlt@pﬁdm@a@é 4(-qﬁ)ane '(.B 5 ng_)8 Eh(e mac&w veséel Aps %C‘l%# un er
(2 ;1r7rl 2) ?agléz(z'tiﬁr%vg i diatforOfbr 0 ﬁlfnl(tﬁ at 3B °C.amie feadtfonlmB tfr8waz Hlutediwith efilyl
+ Z

4-(2-(5- z(c&tamnﬂa%ﬁ%%b ﬁg@%@aianﬁ*fd i diicashanate and thenbring. The qreani¢

i n-4- phase was dried over sodium sulfate and concentrated to a brown resu‘lue which was purified

é?g;h)il )lg)y ggnrbaiﬁas?l c}l'xr(ymgtogram on 4(? E Gifi g:'i gclallc@mqggzcollsmg |¥1af eq‘r}een)t( aF %%

N-(1-(4- éthﬁrat:etbtut-)gbda axtatigsl foi § yrimutys)thgred ghadient o-399%4 @hylcétpterdvel the dext

et i e SEATREE: CopelRtis AbhuTRARI ekt RG PRkl 3T ne

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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101791 In a 20 L vial was added

1-*cycl ohexy1- 2- (5- (4- nmet hoxypyridi n-3-y1)-14( 2-
(tr|nethyIS|IyOethoxy)nEthyI) 1H i ndazol - 3-yl am no) - 1H benzo[ d] i m daz
ol e- 5- car bOFEIHHES¢ 36 ny, 0. 000050 nol ), PERIS0ThisRes

1- (2- (pyridin-4-ypet hyppi perazine (14 ng, 0.000074 nol) and net hyl ene
chloride (2 nL, 0.03 nol). To this m xture was added acetic acid (100
uL, 0.002 nol) followed by 5 mnutes of stirring then addition of

sodi um tri acet oxyborohydride (31 ng, 0.00015 nol). The reaction was

al | oned hxuRt QG 5HeavNINoitin S&rbdmRRTh b@feago BlNGolIdh&l Bede hildifion of [1,1'-
m xture was diluted wi th_nethyl ene chlorjde

aqueous tg%{tiwhmyéﬂwe}an@nﬁespe%aehbﬂﬁ?repﬂl?@wilhéon‘@f%ég‘"&r‘}éﬂ%?fai"ﬁm“c

sul f at e @ng (RPRELODEIN GEb1Y. OTRSrelBicAlmikhird § aSRARAURAeMHitro ferVd 90Ul 1
directly in the next step

903. 57
(trans)-heup. 2T}(lastee‘zttmlﬁ&t§z g fit(!wtﬁd yl‘i}fﬁﬂi?ﬁﬁf%ﬂé‘%‘i‘“ﬁﬁﬁ%fﬁ&? %‘g iy (
2- (pyri di;piiporRe! fvltbRiaRE bARE.MTHe &@m& Hds): whkkdHedaedr dbdium sulfate and
i m dazol - 1-yl ) cycl ohexanol 1018? % was, added
N- ( 1- ( 4-nesntcatsds Jihgrosstusyrasipupfigd {ay egrabi ﬁ%ﬁf%%ﬁ%f&?@usmg
(pyridi %érhmdua{émslwrﬂlcaﬁfraéla@ elueitQnatalipl o) silidd depea{ddi Aigetaitaak was suh) - 5

-(4- nethox
y1) - 14( 2frem PX/WPW?‘I@ 9 §¥a mEthEns) PiveR A PInER,. CReEeDERUng YR PHEUPHRRERS
0. 000034yt Digh Wacnal gdvd 58@ ik bf Meditie cOmpbliddisadeamchl ori de (300 ul).

The reaction xt ht to reflux and maintai ned at refl ux
for 1 ho¥fs.(E ?ﬂé)wz@c¥¥wﬁ?é¥§# re was concentrated to a browni sh
rﬁ5|dye and purified by HPLC yielding 8.3 ng of the title conpound as
E bre Og:jssg;eqﬁ_')s ilt%ylaﬁtr(aﬁlsmq é*jedr%g}cgglobﬁyl%-itg\@n&gh%Spy%%%— -y I.H—grilt?a'zgpfi-
7 59 7 2Ylamin A Y-benzoifiilazbty-5-cdrtiylate 1H), 4.01 (in, 5H), 3.66(m

211) 4 l%%@ s it o PR e SRR U b P

(M-H+) . inxthapyreTi8in-3-yl)-1-((2-(trimethylsilyl)ethoxy)methyl}-1 H-indazol-3-ylamino)- 1 H-

(1-cycl ohexhs fal ééé" %rrgg%ﬂ%@?h@ybba&%amn ihd aisQEh edmtb 1R Y and

Hbenzo4d?§ azo
12 M HCI1 (0.75 mL) The resultant mixture was heated at 100 °C for 1 hour before being

concentrated to a pale yellow solid and purified by HPLC. The desired fractions were
lyopholized to obtain the title compound as the TFA salt in 2 62% yield.

'H NMR (DMSO0-d6, 300MHz), § 12.4(s,1H), 8.71(d, J = 5.7Hz, 2H), 7.78(d, J = 5.9, 2H),
7.58-7.42(m, 5H), 4.97(t, 1H), 4.13(q, 2H), 4.01(s, 3H), 2.39(m, 2H), 1.94(d, J = 9.9Hz, 2H),
1.75(d, J = 9.9Hz, 2H), 1.36(m, 2H), 1.23(t, = 21 Hz, 3H).

MS (ESI (+)m/z): 527.05 (M+H+).

Example 5:
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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Step 1: (1-cyclohexyl-2-(5-(3-(nethoxymnet hyl)phenyl)-1-((2-
(trinmethylsilyflethoxy)nethyl)-1Hindazol -3-yl am no)-111-benzoPl i m da

zol - 5- yOngbhaszaboskP181l] In a snmall mcrowave tube addedrtus2007/019588
(2-(5-brono-1-02-(trinmethylsilyflethoxy)nethyly I

H i ndazol - 3-yl am no) - 1- cycl ohexyl1- 1H benzo[ dj i m dazol - 5-yl ) met hanol
(52.4 ng, 0.0000918 nol), 3-(nethoxynethyl)phenyl boronic acid (25.1
nmg, 0.000151 nol) and (1,1 '-

bi s(di phenyl phosphi no) f errocene) di chl oropal | adi um(11)  conpl exeq with
di chl or Gﬁ*ét'fh;g'ﬁ‘éb(/ LC{Y1S¢ fideseacion mitiursoasdheroh “‘edﬂ'ﬂé‘ fthpleciiate “F‘a Jeasasd

W th ar gam #adithib &id MthdHns. TRE ergdm%@ﬂ&gé&@hsloauéct&r diiaxane s&dimﬁ smfate
and 2 M sodi um carbonate (150 ulL The reactjopn was ncr. [ 10
i nut es 28¢ canrertrategh o %%P@’cP”r‘é‘é‘E Fﬂfﬁ‘ﬁ?@(‘f‘lﬂ"éhkﬁgé’a‘fq“m'@ﬁ %X\gﬁ‘ﬁtﬁﬂfo %
syringe ttielcb@podid the filter washed 3X with nethanol. The conbined
el uents were concentrated tO%/I eld 58 ng of crude product used

di r ect | M$ FEIIHE)WEX129¢08gMWE)(ESL (+)trt/z): 612.36 (M-H+). Step 2:
{1- Cycl ohexyl- 2-[5-( 3- met hoxynet hyl - phenyl) 1H i ndazol- 3-yl am no[ - 1Hb

enzoi rni dazol -5-yl }-net hanol [0182] In n] vial with septum cover
was addeep 2: 3-Amino-4-cyclohexylaminobenzoic acld eth ester

{1- %C: qdnmg 1n 2450 l(ra: fRho BéﬂtYdﬁ?ﬂEI_Sld aigaytycldhdBtantiheyed- hiyrb?;dzaﬂy I(3.01 bpx
ymet hyl ) azo azo o ano

0 D83 TRl e dsalyediin Fee (8 P gt Lo batastgn SR bl o

m xt gr e (IA62%Cfdtérx @ds hddedl @ci&hexéﬁb&? WL 007 mmmaa:thmamed ahdtheaemttibine
resi due dIS ol v. i N ro 5 nL of f ed CewnIhe
product hF? 4 %"nqg: %ﬁé? g'%BVoéWS FrarRee BUEPTS; |”§aﬁ%qttere%q| Ve @é(an'fk? it
title ceapousthedsvithretiginbl. Vﬁ’ﬁet@nﬂﬁﬂeddiltrﬂtbk Nhﬂéc@ﬁlbﬁfﬁatd&;o g@@zmjﬂes

11. 28 (broad ds, 1H), 8.19(s, 1H), 7.65 3H),
7. 47- 7(Gr8‘?‘?’ﬂ‘;“?"6‘ﬁ)a@’2“’5‘f%z S0 a\)a 45184H%s, 1H),(S3.45|)(s, 3|—|),(m2.2|2_|)(m

1H), 1. MS(BSI @hin/z): 2633 1(M+EZD), 1.24 (m 6H), 0.94 (m 4H). M (ESI
(¥)tn/z): 482.30 (MrH+) WO 2008/ 030584PCT/ US2007/ 019588 Exanpl e 9:
(2-(5-(3-am nophenyl)-1Hi ndazol - 3-yl am no) - 1- cycl ohexyl- 1H benzokl i i
m dazol -Sep 3r1Eth hmmho{lemmeiﬁelmbphmi@ﬁgwlﬁswa@qwbpar ed using

th t

5" am rogtoAyTaraR g PR E bl ST PR e Rty e
NMVR ( Neomaaao nH0uiibyttas flask ftgoom khmperatpR-witlygin(ing. Doghis wasgpided 30

( m 6H) s{p&é%égoluri rg%fg i% Jﬂcgﬁhé&laﬁﬁno@e‘ﬂmc%cxa%th(yfrbstér@ 25 g, 0.00858

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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M5 (ES! «(+) mlz): 453.33 (MrH+) Exanpl e 10:

2- (5-(2-nmet hoxyphenyl) - 1Hi ndazol - 3-yl am no) - N-cycl openty1-1-(trans-4
- hydr oxycwel 06wsyds) - LH benzoni m dazol e- 5- car boxam de Sic@pud2007/019588

2- (5-brono-14(2-(trimethyl sil yHet hoxy) net hyl ) - 1H i ndazol - 3-yl am no) -1
- (4-

(tert-butyl di methyl silyloxy)cycl ohexyl)-1H benzol dl i m dazol e- 5- car box
ylic acid 101841 A m xture of ethyl

2- (5-brono-14(2-(trinethyl sjlypethoxy)nethyl)-1H | ndazol - 3-

yl ami no)erganiophases drigd ¥gT 89 ﬁs}’&fg? BRES P déﬂ&k‘g‘ﬂ‘?‘? ‘ﬂl‘$ Herspd 19 o
azol e- 5-@gy hoxndrehRitd solid. 9 g, 0. 0002866 no!), and 1N potassium

hydr oxi de 1 n_net was heated at 80 C for 6 hr. The

hanol é'lo. 0 n1+;
cool ed rMEJESHEI MYk g &08&M 4 Y ueted with ethyl acetate (60 niL),
washed with 60 m of IN HCL, 60 nL of water, and 60 m of brine,

dried ' | f at - CPurifj '
per § or meey: TS MR Gh e ety Lt o ryetbyD LipdeBles STk
(+1% Ac Qgklonbeyi B ehzodindifazol 5dylARethabl 716. 28 (MrH+) Step 2:

2-15-Brono-1-(2-tr h [ - - i -3 ' -
114 10172 o da ety st L anyl et poxvIet iyl ) s Bhk 1 nqazal § 3py! am nol

(t er t - bugymediyRBYIRstho:S)mathyl) Dk ndayutd (@38>yg] D-0DiHH sidRO I T thia veds @ddedo@r b
o/ 02 oot TR Rtro g gl T 20k B 001 sT3HD, hans-©
, . not =05-= !

br orrg- 14‘(\!2?4%-&1&?}&‘&3*:1@61('&&&;{@81,blaﬁwilﬁetmlr):g,ﬂ:OGOBdhml); Sopper(hiiodifle (78(mg,(
tertbuty t Si oxy)cycl ohex - 1H- dly m.dazol e- 5- I
o acr o tOST ) S o HiesP R sl oA Pl SR et
g lgbgoﬁgargﬁh flﬂﬂ@tﬁi@dmﬁbane( i ml;, Oy dn@xwhetheo tddedz dhe réatGorl mmgyre was

. 750. t et rahydrof ur,an (0,40 .n)... Th ) '
oom t entistR ity s pBr MR A e sl b derp d el X foalish Bl G Blen
t hen addestednadeheionmwaverigadiation fod 5 hours 2t UG Thﬁh@cmrxmimere\hm 0_0016d
di luted |lu?etdh\¥i:tl-é %ﬁgl;a%%:ﬁxgas ﬁgﬁem& agg%gam%oﬁﬂmﬁmmaﬁw With

sul fate and puri omat ogr :
2008/ 030&8nPENB20D RO 3@sV/Bith @Bute(sedinmbicary@mte; 6T terragandaphpge was dried

(M-H 1-) . _ .
1 (o (BRI st1oTins) T e (ORI s (o
met hexy ptieapatpgmpbp uging p i20gsilied go) gartrdpe\anfbexane pnd Hgvlrﬁf&%éﬁ gy The n

0) - 111- hepsQlwlsidiadasnbndcAfhR WidTthélRylene chioride and the eluent was initially 10%
ethyl acetate for 2 minutes then a gradient to 60% ethyl acetate over 20 mins. The product
fractions were combined and concentrated to yield 334.6 mg of a pale greenish white solid.
MS (ESI (H)nv/z): 570.27 (M+H")

Step 6: (]-cyclohexyl-2-(5-(4-methoxypyridin—S-yl)-l-((2-(trimethylsilyf)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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. 101861 A m xture of
" (1, 11- Bi s(di phenyl phosphi no) f errocene) di chl or opal | adi un(11), conpl exed

\ém'zg g;ghl&éq@}(ﬁ%? (1:1) (1.9 ng, 0.0000023 nol), 50 P%I[%EOOQIO% SSM

trinmet hyl sil anyl - et hoxymet hyl ) - 1Hi ndazol - 3-yl am no) - 1- (4-(tert-butyl
-di net hyl -si | anyl oxy) - cycl ohexyl)-1H benzoi m dazol e- 5-car boxylic
aci d cycl opentyl am de (0.0000116 nol) in dioxane and 92 uL of 0.25 M
2- met hoxyphenyl boronic acid (3.54 ng, 0.0000233 nol) in di oxane and
29 ulL 2.Ondéneamorwas@irifisdalydlasin chvainatoprahy heiag adOas silidGeledrioidgd and 10 —

hour s. ction, m xture s.tooled, and 2 nL of H2 added ..
Fol | oedOfy~BRasaBR gt Frcioty g prore FHdats BhreSondfatalef o AU ik e
conbi nedompgaid @ophgises were concentrated and purified by flash
chronat QW 4; % % Hexanes to give the title conpound. M
(ES! (+) ?? (é%} %%&%5"? ep 4:
2-(5-(2- nethoxyphenyl) 1FL|ndazoI 3 ylanino) N-cycl opentyl-1-(trans-4
;ri Q{S:g @y §:| i) -cyc Xlxgxy}li'_(geig-zn?el oxypyr k- l?l (i&r ag)éxaé%yqﬁlyi)oe&l%zg')r&thyl)-
-(4-( tlﬂ-indwby:k-dlanﬁhhylHpﬂm&d@wmebla#secwb)ldhhmecI opentyl-2-(5-(2-

1.

o) - 1+ NERY &y prePaa b1 VS kS AR o PEBE L Y 500

Elo_urg OhMoyadpginélhhhmmlH md&M}ytlmmohéwehbhatyl{léﬁ-lbﬁlllx;lc[@mdﬁm -52 y

PO S: TRl R GRSt iy,

( +)m z) :wdsGboled if MHe)wateEmmﬁoHowgd by the addmon of Dess-Mamn periodinane (29 mg,
1 (4- By Qg OtV RBEXY bR rleribd Ik i IR B B dend blabiAdE 4bRed

-yl am nol-1 NZ6i m dazol e- oxy I C
( 3- met hywitthagquebys sedivie sylEaed diveousi setusatedsnddum Hioponyp sl Tie

fol | owi ng.1he ﬂﬁsWﬁ@&&&@g&&ﬂ%ﬁﬁ@eqﬁ&esdc@ﬁ%twto%mh?esmem mg)

substltutgng Psopent am ne for cycl opentanam ne and 2-

trifl urmﬁmmymﬁémeb‘@r @I’ﬂ‘@n%ISGPf or 2-met hoxyphenyl boronic acid. M
(ES! UQ\W&%ES 83dvABsdd\d thh+uH WO 2008/ 030584PCT/ US2007/ 019588 panpkt h
1- (4- Hydr oxy- cycl ohexyl) - 15 (2-trifluoronmethoxy-phenyl)-1H i ndazol -
3-yl am nol- 1Hbenzoi m dazol e- 5- carboxylic acid cycl opentyl am de 101891

The ti tl§LoMROHO N2 xADS-Ghoholi¥omeinyDVi beh b nmbhanl2-yans (4-

procedures descri bed in Exanple 10 but substitut

~trifl upaﬁkewmgﬁbnénwdadﬁ%ﬁrem&b} 'aﬂnrlzﬁthw)we%ngvgﬂwawaﬂ% aci d.
[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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M5 (ES! (+)rn/z): 619.44 (M+Ht+). Exanple 13:
(1- (4- Hydroxy~cycl ohexyl) - 2- 15- ( 2- net hoxy- phenyl ) - 1H i ndazol - 3-yl ami n
0l-114- benzoi m dazol -5-yl}-pyrrolidin-1-yl-nmethanone 101901 The

title conp¥@Pa%84e58dbt ai ned by foll owi ng the nethods arffTHFBEREPES
described in Exanple 10 but substituting pyrrolidine for

cycl opentanam ne. M5 (ESI (+) rn/z): 551.55 (MrH+). Exanple 14:

1- (4- Hydr oxy-cycl ohexyl ) - 2- 15- ( 2- net hoxy- phenyl) - 1H i ndazol - 3-yl am no
1- 1Hbenzoi m dazol e- 5-carboxylic acid (3-nethyl-butyl)-am de 101911

The titlg bR 00 ul, Q.6 P¥ol)Gnb RMaABIL(NQGSL. 20600 mol) ina 5
procedur(gqs&jgggcr i1 ’gg&?ﬁQpExarrpl e 10ubut sulggt i tu%i ng (_iﬂ'lso%;nt yl am ne

for cyclmbéest tabamitha sepny gxyer was hepted)at 7866 for2 € eQCHips X uge was
N-(1-cy A5n8 BLRGED 64 APLOKD FRIAY 5)md shdeyspmbRdisi. dazol- 2- y1) - 5-
(4- net %83@%%3??@%%%%5@?@3 améﬁe Step 1:

1- (4- FI (MBEESLeOmi: 86553 O/ ber i i ne 101921

4- Fl uoro- 3-nitro-benzal dehyde (3.39 g, 0.0200 nol) was dissolved in
nmet hyl ene chl oride (100 nL) and acetic acid (3.50 nL, 0.0616 nol) and
the m xtExample®:cooled to -10 C. Piperidine (2.4 mL, 0.024 mol) was

then addegyi -1 fzr2h rcmga'él&l?exg (Slﬁ-lmelhldk ridia3-y1501 H-indazol-3-
triacet oxygor ohydride (17.0g. 0.03802 nmol) was added in one portion.
After stylpming-TH-berradimiderolsulmethipipetidinethcaf@eyatred into a

m xture §by F NERRHSIOYS-(Jrehs-20 ri-Btyl diRRUBI GRS ) (YoRRexyIR2-(5eeoved, and
t he aqueous | ayer was nade_basic b&jltlﬂee adyﬁl ti 03 &% I\$1O-| Reéelf et s)_ é@e
aqueous MathERYRMiBsE-yIdr @2 Critpetby iRty hetherfpetnd- triadazel >-iping)- 4t
magnesi URnzgididizol s yhaicamypiseridineaniaipiatate The resi due was taken
up-1n WEEOQ¥‘|IIG'F§ a 20 mL vial was added 1-((4-trans-(tert-butyldimethylsilyloxy)cyclohexyl)-2-(5-
(4-methoxypyridin-3-y1))-1-((2-(trimethylsilyl)ethoxy)methyl)- | H-indazol-3-ylamino}- 1 H-
benzod)imidazole-S-carbaldehyde ((36 mg, 0.000050 mol, prepared as in Example 7, step 7,
from the corresponding alcohol and used directly; MS (ESI (+)m/z): 727.46 (M+H")), ethyl
piperidine-4-carboxylate (12 mg, 0.000074 mol) and methylene chloride (2 mL, 0.03 mol).
To this mixture was added 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 chl oride and purified by silica gel
chrormat ography (ethyl acetate/hexanes as eluent) followed by further

purificati arative HPLC to yield 2.69 g of <
1-(4-fl uor‘g'aif%g((]?ésg?benzyl )- piperidine as a TFA salt. Pflr—rlwo('f@bgﬁﬁﬂ—iz,
CDC13) 8: 8.101, m 1H 7.902, m 1H 7.403, m 1H, 7.243, m 1H
4.231,s, 2H, 3.583, m 211; 2.631, m 211; 2.082-1.794, m 511,

1.410, m 1H Ms (ES! (+)nmfz): 238.65 (MtH+). Step 2:

N-cycl ohexyl-2-nitro-4-(piperidin-l-ylnmethyl)aniline [0193]

1- I( )4- Fl u’cpT NR& (DMSO-08, Ewg NHp J1er92dbiad s, FHF)?@S&l(broédZ s,A¥)08.70 (AP 7.96
nol ), cycl ohexanam ne 8 , 0.03 no a

NN D1 | S8ph g PaThiA G i (8768 D IO et ! Ge7tD: 31%24en Hh 357 (o
N, N-di _rreum)ébfsgr(ﬂ@]lcmgl,@.a(@(.nﬂqH}l.zd.d.@-zr{r??(nﬂph),_.zﬂm.smtn;; SHE ggcgs.ls-l .0 (m, 2H).
apportion in ur_. Vv each was m crowaved at watts, :
130C fong @—?hé}ﬁ@&ﬁ%‘é@@ﬁﬁ ed reaction m xtures were diluted with
ethyl acetate, washed with 5%citric acid, saturated sodi um chlori de,

dried over sodium sul fate and concentrated to give 3.40 g of the
title coHABRE s the citrate salt. MS (ESI (+) mz): 317.95 (MrH+).

[S}) 384]3: ’\fxl'(z-(lslfG‘ﬁﬂhﬁi{iﬂ%pﬁi?ﬂﬁ?l)lld{[-ﬁhda_zﬂl_-ﬂ@ldiﬁlh)pmc@qah ea(;:.iile_riain:m.arn't Ee
exyl-2-njitro-4-(piperigdin:]- niline as e

citrate %‘Q‘ﬁylf@!’ﬁ%‘zﬂ‘flﬁb )'ﬁrﬁr% "Bf‘i%%'f {/Ighquc et Aol (65 nb).

To this vas 1 aNqeq4-Fe¥e-PdfyWiglitylsityloxy)éelaheky)-5d(M-(BagpytridissHed t hr ee

times wt r.oogen, then nat eq.at, at nps I C_Pressuc

L bar | oorbssPRRaRogin L pOmeNt il D RlaaRpER YR e B R RS -

concent r gegdimethgisitphethosyymetieylp1 H-indazol-3-amine o

N - eyel ogmile & Lol Poslidid g LA AJEREERE huBs MRS HER R

1- cycl oh@xmith§ls{lpheraexydinathyDylHrgtdaysel)3- tlamiine) A -bkinzefil] heidetole 5-gaibaldehyde

[ 0195] ~CcycCl - ipelr i di-nz - - om

Ceps | nOEaRORBOYS i, P T PR P g Bpda Bl add

br oni de mathyteet ohlotidé (22m{.30.93 mo)). akwthisanixtur¢ pa9addell acktismmids@0O vk 0-00%

Wi th stigrj - . ' t ] . !

ovapor at aDRstoySd Bs s de8liting R hd bt Bogil rdfbrbhitifoRige (01

chr omat ogea®foltsangl).eThe aqtipngvastalioted ¢ progeadvprmigh abrgomHempPEuaFAThe

sal t. i n AR vas @it merhy1300cn1SrideD irhshed Rith8yva D aqiolidPdaturated

211; 7.551-7 401, m 3K 4. 008, TN 1H 3.577, m 2H 2 640 m 2H

2 .197-1. Wm ku:yp,onzit_e@gcybmpeé gggd ﬁyerggq_{um sulfate and concentrated to 33 mg of title

compound which was used directly in the next step.
MS (ESI (+)m/z): 203.57 (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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47 WD 2008/ 030584PCT/ US2007/ 019588 Ms (ES! (+)m z): 312.90 (MtH+).
Step 5:

5-bromo- N (1-cycl ohexyl-5- (piperidin-I-ylmethyl)-111-benzol dli m dazol
- 2-371) - 1-WORUWBPS¥Het hyl si | yf | et hoxy) met hyl ) - 1H- i ndaz JICTAISEP7ALISSS
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

ng, 0.00g g% spgé é Soj)p% y ng, 0.000410 nol),
tris(di benzyl'i deneacet one)di pal | adi un(0) (147 ng, 0.000160 rml), and
pot assi um phosphate (510 ng, 0.00240 nol) in 1,4-D oxane (6.0 nm.) was

fl ushed m&ln lggon. The m xture was nmicrowaved at 300 watts, 130C for
15 m nut 'é'r'q%'e-reactlon m xture was filtered, concentrated and

purifi edlwcbhepdfkt&@e(mﬂé}wtwllﬂwwgﬂﬂrﬂ‘dﬁ‘l‘m%}&%‘#ﬂ NH1-

cycl ohexy, (] g “J ﬂygnr,yiat hyl)-1H benzo[d] i m dazol -2-y1)-1-((2-
(tri math ﬁ]nsﬁ“ylgd%t oxygj 3 % )-1H i ndazol - 3-am ne_as the bis-TFA

sal t. ViR ((ouRiPhexybRcts -(metlloz(ywahyl@h(emﬁl)‘- 0% 8.145-6.680, in,

6H 5. 79 - ihhidazol-5-
2.889- 2. @Eé‘cﬁ%”ﬂ“@%@'ﬁ“ﬁ}%gn "n‘?;]aliglo o sﬂﬁfba?i'%mm 5 - 0.075.

s, 9H NEmedenely) rn/z): 636.90 (MtH+). Step 6:
(N (1- cyclobapinls sallithR&vi e abk: éﬂhéﬁ?&hﬁﬁlﬁmﬂa&lbﬁﬂlﬁ{rﬁidthﬁh[ﬁ)kﬂiox%ﬁelﬁylﬁ-

met hoxy pYiiiedagols3-ylamina)gbeydoheryl HibenadlimidasalS-wRmshenel {334 MEaz ol -
éagl ne. ch@é@blsﬂ;dnﬁat(meﬂm&pmethyi) phenylboronic acid (25.1 mg, 0.000151 mol) and (1, 1'
r ono- cycl ohex

benzc(d)¥ d&P&’fBY‘P‘PSp‘E‘}“’E&‘(‘%(‘%%Fh&' ?Rﬂﬁéﬁ){‘i“g’g‘ﬁ%d@li’ﬁgt"ﬂﬁ qichlpromeiong, -
3-am Re @Sl)t{l62-ﬂ@omb0]£(saﬁél) NPhe fibOGAR AbshwdIwWith argon and the contents were
4- met hox C
11T bt SRR B s R PR PR E e Sty S TR e ssivp ey
with di cﬁnﬁ@wmmm tinuies a( 270°(0y , The .c6618d B ctim] thixaure ws Titered tm-o@ghvt

di b fil ] d
seal od. oreeniiee e R RASARa 3R et s i Shithod o "
nmet hyl ena)rmaitmtemke,ylms&mg oficrindevpmodarct ussd tdinectiyeid thouixtistepi car bonat e,
dried i, UL d trated t [
N (1- c%ﬁgﬁq@??ﬁ%&ﬁ% ¢ BEHIEY| hothyl) - 1H bensc(cl i mi dazol - 2-y1)-5
- (4- et hoxypyri di n-3-y1)-14(2-(trinethylsilypethoxy)nmethyl)-1Hindazo

| - 3-am . '
R A (R Ay e

hoxypyr i Ucmi)ﬂmyolﬁkﬂhmﬁazml- 3-yll-am ne
[0182] In a 20 mL vial with septum cover was added {1-cyclohexyl-2-[5-(3-methoxymethyl-

phenyl)-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indazol-3-ylamino]-1H-benzoimidazol-5-
y1}-methanol {58 mg, 0.000095 mol), ethanot (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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WO 2008/ 0305E4PCT/ US2007/ 019588 101981 N-(1
-cycl ohexyl-5- (pi peridin-1-ylnethyl)-1H benzo[d]i m dazol - 2-y1)-5- (4-

met hoxypyr%gigﬁﬁesgﬁ%%l -14(2-(trinmet hyl sil ypet hoxy) net hyl %%ﬁsh@gﬁﬁggs- 3-

amne (fro was di ssolved in ethanol (6.0 nL).

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 conmpound as the bis-TFA salt. 1H NVR (300MHz,
DVBSO- d6)Examgle 866, s (br), 1H 8.807-8.662, in, 2H 7.944, s (br),

4. 045, ' S -pimgihesyhabnfaeof-virymgy beofa i pedidinietiys
2H, 1. 968)mietB2%1 m |5H LCMS rn/z = 536.09 MrH Exanple 16:
oy AR Rt @ r P i bt i shhrchidas BERABLS i B @it ™

enzo(dii
(4- Cycl chestiphtaip Ramihophdnytbopdré ydidnbdrifametho i Pi@Bylplenyiborenieand.

(4- Fl uono-3-ni £.ropheny ) , 8 I

N Nl | sop Uit QeRSOER o Thn3ER e : B 0sy) A o b ratum . 714
(2.005 nH,J-6.9AZ3 klrpp-h.)s3 (9 2N)N- 13 it )| i.osmazgi(de 33, 6-0dlY (ma8Hpl aced
in a mecr i al., ni.ents were m xed thoroughly then
m'crovva\}\ég\eg¥ﬁf569@’ﬁ%ﬁg%ﬁﬁfhﬁr?es. The resultant gel was dissolved in
et hyl acetate then washed with 5 %citric acid, brine, dried and
concentrated tq give the title conpound. Step 2:

(3-Am nolfw@?i‘lbhexyl am no) phenyOnet hanol 102001 To

(4- cycl ahresxip-methvayphenyl) IH iadarpl-3ybirhinopN-éyTlopegtyl-0-(@m8-4r0l ) in
ethanol (35 nL, 0.6 was .added % Pd/ C (0,20 g, 0.00009 nol).
The m et raRoRryphEolBIP ARl ARedle SheaBh ool 0% o 2°he et 1 borm
t enper atSuee/ WBrdebrdmed {2 {trimpdhylgidylYetiidry) metheDi IdHrinrazob3-ylamigo)-1-(4-
concentrat . § r 2SI ILfi TRL W th a
gr adi ent&??'g)%%ﬂg"?egﬁﬁlﬁﬁaﬁgagecﬁ'%ﬁegm??{'géc/%{@@?a%ﬁﬁéi anrg)g;‘?'g@ %cr'(\(‘)mvi de
1. 010 g [Oh8)tA mistugorfiptuh @-(5 MBorh&SH(2-irimehyisilyDethary) pictheil)y | H-Sidapol $3-

Sol uti oSS! AR E IR P ﬁé‘fﬁﬁ%‘?{?ﬁé%?%ﬁ%f‘@%??%%éma?mam

0. 004584212.9 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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mol) in nmethanol (100 nlL) was added dropwi se over! hr to a m xture of
cyanogen bromide (1.4 nmL,“0.5 Min acetonitrile) and water (50 m).
After 3 hours the mxture was WO 2008/ 030584PCT/ USZOO?/O}[[@
concent r at 3@ AMWPFE r esi due purified by preparative HAIC P[HQI%?S%

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
(ES1 (+)mz): 245.75 (MtH-F). Step 4.

5-((tert-butyl di met hyl silyl oxy)nmethyl)-1-cycl ohexyl -1H benzofrilim da
zol - 2- aASHESLEIMZA: 781 .46 @nd| A8Bi48r(MBHH+).

(2- Am no- 1| -cycl ohexyl- 1H benzoi m dazol - 5- yOret hanol (0.650 g, 0.00265
nmol ) and 11-1-1m dazole (0.4149 g, 0.006094 nol) in .

Nh:\l- Di gﬁtt: byb:f onaeEr dBu@lgmylmWﬁhbm}N&ﬂcwpdnmﬁgK? |yl )
C ori de e . m r.e tLLr 0] 8 our.
The m xEPEoREhaD U Ry TR AU A BaStat o amp A

soci um htdiﬂé[hmﬂataeole-cﬂltﬂdoﬁmﬂ:d@oncentrat ed. The residue was taken up

i n et hyl hl.ori d nt.ai 1%t

1ash cHOSR SaHaBH ot R R P Ray Bpmid Bt o Bl RomBlexed
nmet hanol w1tﬂ'hﬁh]0['(ﬁ'dd:lﬁﬁnef(l’l A3 (1.9ne, moeouﬁsrmmtsoaﬂad‘ ©.20 (Y1 \2e(5380minE] (-

t he product 60,.0 )
5- Br oro- T'HEH! 9‘%"9’?‘1 ‘H%A‘ 7 %a%fg'n%yﬂm §‘°)11§4e€%‘8§‘z“3f digefhylsilanyloxy)

but yl I di cf;etdhyiyl);ll-laﬁylk@mydnzbhyd &ar&exyyxcIaclkle:xylbpt&mllalbehz(@ﬂﬁﬂféﬁdﬁahomny 1J

-am ne 192031 A, @, Xt ur f .

S-((ter t‘?BﬁWIaad %tu %ﬁfgizlgyIYlo%(%ethoxmlﬁnylf 050)1/1(': %cfl'ud RN Tﬁb%%%or"?é? fnr%l)cfgzo

| - 2-am ntﬂao:@adrn'&‘ﬁndg? ul . 200U @ dimmh Farbénaty imrroatS- W@d@a@d @( P20 °C for 4 hours. The

(trimet h;é &ﬁl&g%%@g@w gut 598 Qa8 ad 33 Po1fBvedby Wt dctBN with 2 mL

xant phos
tris(di b@‘imt;thyldmmﬂ@eieohbr)‘leﬁl Pad dombiinad(cpganici Brsesyverg cougrUcdand purified

pot assi U}é% ol %@Ebgﬁ ér %5&/@6&@%&&% 10 gﬂve‘iﬁéjdu@é(&ﬁ?po(lﬁdo m) was

m cr owav C for 15 mnutes.” The reaction m xture
was fil t eISdESI wmé@h@@a@ @d+Hahd purified by flash chromatography to
yield 448 ng of the title conpound. 1H NVR ( 300|\/Hz CDC13) 8 7 930,
m 1H, 7.628, m 1H 7.460, m 1H, 233, m 020, r‘r]l . 625,
m 1H, 45%R4; erﬁ(_hmethmag)zlenm-lmn%zﬁﬁylzw&@-chlfewwb é’ws—% 9H;
-0.100, gydrdkleyefolBxyil Bob &R UaPRI LS ote FedVbbkamide
[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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Step 6: ,

15 (tert-Butyl-dimethyl -silanyl oxynet hyl)-1-cycl ohexyl-1H benzoi m daz
-2-yl1-

15 (4- net h‘ngo??{PP?°(§f n-3-yl1)-1-(2-trimethyl sil anyl - et hofﬁr‘él{sﬁ%?’flgiﬁl n

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

of

5-brono-1-(2-tri et hyl sil anyl - et hoxynet hyl )-11-1-i ndazol -3-yl k[ 5-(ter

t but yl - di et hyl - si | anyl oxynet hyl ) -1 -cycl ohexyl -1 H benzoi m dazol - 2-yl ]

-am ne (eeaplg12:0. 000654 nol ), 4-nmethoxypyridin-3-yl-3-boronic acid

(188 ng,, 0.00123 rmﬁi9 ’é&jﬁ% vi 1 H-indazol-3- inol-1H-

bi s( di pHe¥IYRAEymYRghe s spdfeenogtesranyrrheny iy H-jndazedyiamige i M,

di chl or ayeagdinfi@azole-4-radidRyligacid cPQOpétiamide 1.5 nl 2. 0 M sodi um

car bonat 4-di oxane (6.0 .nL S h 4=

micr owad@bégi ﬁfi’é‘&°f"5‘?°'ﬂ“{1‘5%ﬁ%§tm2ﬁ%@yrfé’§8 'ﬁﬁgﬁvﬁlg rggpdbce%ﬁ % s Bekr804
met hyl eng E&huhprelmemt mﬁﬁhﬁdng\mthﬂsmmmgﬂwamﬂbwmdmcnhfobanat e, dried
over g‘“‘v‘&ﬁ suigate f.i,ltered, and concentrated to yield the title
compoun PRIty ect Iy in the next step. Step 7:

(1- cycl casxESF @ roE:(somat(vMovdy ri di n- 3-yl ) - 1H i ndazol - 3-yl am no) - 111-
benzol dl i m dazol - 5- yOret hanol [0205) A m xture of

[5 (tert-Butyl-di nethyl-silanyl oxynet hyl ) -1-cycl ohexyl-1Hbenzoi m dazo

- 2- y1] -EXantple 0B hoxy pyridin-3-yl)-

6§ 2a$1(rtll ﬁ"?ﬂw oy b"'ﬁ‘ﬁ""y}wﬁé@iw}éné"w% ggéﬂh%'%%z f‘gﬂ“ gtce]}c:) or

1 hr. THembisiidaal-Aad}-pyapbdat-bol-metlhngness and t hen purifi ed tw ce

2, P DR PPl oo PP bR bt hRSATRRHI e Tl

7.810, nn Bxpinple TOABM subsBEng wrr@lwmezfowxclomqmtanmmw 239, in, IH

5.778, %S%Englq%@%gggsgwgg 996 m 1H, 4.020, s, 3H 2.718, in,

1H, 2.7 in, 2H, 2.079-1.841, m 3H,
1.767-1.618, m 1H, 1.575-1.348, m 3H LCV5 mlz= 469. 00 MtH. Exanple

17: xample 14:
4-15- I-Iy(%'O'XV%'E‘[‘fWI - 215- (4- et hoxy- g/rl di n- 3- 1) 111-i ndazol - 3-yl am no

| benzoi M- ﬁhﬂgﬂr@yqulo@yulbﬁdﬁéma >g1pp11eny!])- -indazol-3-ylamino]-1H-

trans- (%&ng%amasfwmoxgnah&.ﬁQﬁhﬁé}u%nasn@g)ﬁmabohexanol 102061 A
m xture of (4-fluoro-3-nifrophen hano %412 0Q 0, 0117 nol

N, Ndi i sdt yTl@ttﬁgﬂcgmpﬁgnitwa@qbtwﬂe by fohlowi ?megw s and procedures described
trans-4- ﬁ@ﬂ%}@idﬁl@&@ﬁﬁhuﬁé elttylafhifiBr BRJdpehfanamine.

N, N- di net hyl f %7( was divided equally anmpbng 4 nicrowave
vial s anbdst(ﬁ@(:*dﬁfzén? %ﬁ(% roughl y. The m xures were m crowaved

at 130C for 7 nm The gel ati onous product was dissolved in ethyl
acetatedﬂ\ﬁggggié*wth with 5 %citric acid, saturated bicarbonate,
bri ne magnesi um sul fate and concentrated to give the

title coNgeupciohbiyts-(pifridied-ydineaal) JHibentdRintidxiol 2t ¥pS5-(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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WD 2008/ 030584PCT/ US2007/ 019588 Ms (ESI (+)mlz): 266.75 (MrHt). Step
2: 4-traiss-(2-arnino- 4-(hydroxynethyl)phenyl am no) cycl ohexanol
102071 To 4-( trans-4-(hydroxynethyl)-2-nitrophenyl am no)cycl ohexanol
(2.98 g, OWOPB/AYBY in ethanol (100 nmL) was added 5% F‘?ﬁr@}s@@”@(‘)ﬁss
0.0002 nol). The m xture was flushed with hydrogen then stirred at
anbi ent tenperature under hydrogen for 2 hr. The reaction was
concentrated and the residue purified by flash chromatography using a
10 % et hanol in methyl ene chloride. The product fractions were

conCent iRl by GifagyXich 8 olrbiatopiapfly FARA UGk RureE R ety o

4-trans iura}mrmn’écz(twdwdw;nmtwylh)%ﬁmeﬁé8(@2 geldatofluaroryirghepidian
| (020 I

2 tEans%é{peég%@r?g%I%% oxynet hyl ) phenyl am no) cycl ohexanol 1.59

0. 00673 Hﬁwm(aoabéﬁxaﬁaclmi;@ o, mal BT $0%uer 1 éé&éi? 3 dine bt %%rl%l hr

to a m >51 rle hr% MLCYABR0LR3 PRBHIS dgb- 13?‘@- ﬁﬂ'shﬁ'lh@o(rﬁ ﬂ-lm—) and

he Teattion was stirred fo hr”t hen concentr at ed.
The reS|M&éE$\ia($)rpLZB|23|8&§ (MrBstdepar at i ve HPLC using a 2 to 35%
gradi ent over 20 m n. Concentration of the product fractions gave
1.38 grans of the title conmpound - TFA salt as a white powder. M5
(ES! H riitep)2: Mgyclobexid-pitro-spigeridin-1 -yimethyDaniline

1- (4- 1 3ffy : e{tﬂFlP éﬂitﬁ%éﬁ!&lﬁb p\éhefﬁxlm ﬁhq%ﬁbg@ﬂbfmﬁﬂblﬂyl di met

hyl si | yl'ox benzol dl i m dazol -2-am ne 1

t en- But ydvelo anwmel@ﬁ'f@# $:9338 mof) gd NNy Djermomylst Y‘w&é“a(é&’edﬂ'r HQP44

m xture :951?]6;eretd@s6ﬁre62n W%éhglm{aﬁﬁ&é (B00WAL) 0.103-mBBN 20k djikwiedazol -
1-yl) cycl ohexano] . ,

| ) and im dazol %Régﬂ% rg 0.011
mol ) in mpW‘GP%@FWbeYﬁEﬁ“&@a‘(hl‘ﬁasrﬂZ)m&Yﬂi’efl AR %2t ar /| RIS o
sti rh f ortHe chﬁwgm-&ﬁedﬂtﬁﬁt; Hﬁﬁtu‘f)@.&vdﬂé Bﬂl’%&ﬂwﬁrh Tefjhyeh&yﬂte aeRhal with Ysditeid acid,
W t sat urat ed sodi um bi carbqgnat e rn ri.ed over
sul f at e safeptebindane chleade dnd ovgsediim wi@tcoﬂ"éscamfeﬁaﬁcﬁ?ﬁ%&m#?&e°f the
chlori d&:t&%&@bﬁhm& l@e ithdrd daitet hyl ami ne and purified by flash
chromat o Eh{ 9 gﬁ%‘ E‘E of O to 10 percent nethanol. The
pr oduct AEP1 G l3é8 dhtPated to give 1.7 g of the title
conpound. I\/S ( ES! (+) mz): 490.14 (M-H+).
Step 3: N'-cyclohexyl-4-(piperidin-1-ylmethyl)benzene-1,2-diamine
10194] N-cyclohexyl-2-nitro-4-(piperidin-1-ylmethyl)aniline as the citrate salt (3.40 g,
0.00681 mol) was dissolved in ethanol (65 mL). To this was added 5 % Pd/C (406 mg). The.
solution was flushed three times with hydrogen, then hydrogenated at atmospheric pressure
under a balloon of hydrogen for 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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WD 2008/ 030584PCT1US2007/ 019588 Step 5:
5-bronmo-N-(1-(4-trans-(tert-butyl di methylsilyloxy)eyel ohexyl)-5-((ter
t but yl di megbyebsiobysspxy) net hy0- 1H- benzol dl i m dazol - 2- 0) -pl;T([fsagmmg:,sg
(trimethyl silyHet hoxy) net hy0O- 1Hi ndazol - 3-am ne 102101 A m xture of

1-(4-trans-(tert-butyldi net hyl si 1yl oxy) cycl ohexyl)-5-((tertbutyl di net
hyl si | yl oxy) nmet hyl ) - 1H benzci dl i m dazol - 2-am ne (850 ng, 0.0017 nol),
5- brono-3-iodo-142-(trinethyl sil ypethoxy)nethyl)-11-1-indazole (1200
ng, 0.0028 nDI xant hos (248 , 0.000429 nol),

tris(di B‘éﬁﬂiﬁh W% €Héyvl(fr'ﬁarlad| um(0) (194 ny, 0.000212 nol), and

pot assi um phosphate (760 ny, 0 00358 nmol) in 1,4-dioxanc (8.8 nL) was

m crowaved at 300 watts, 130 for 15 mnutes, The xt yr.e.was

UL od St bRgpod-6hydonexasFdaifri- Lty s Pesollmid Eo 9 Drs.
dried OVt g,}ynegwxg @thgnohmmat.s.am The resi dual 0|I was
di ssolved 1 n nmethylene chlo

ride and chronat ogra ﬁ%b&fl
chr omat dg}%@mw’suwéﬂombbe% SotPireriding | yimet y&?ﬁ’d 8z ‘? |-2-pmpjne
nz): 83(52(8191 ((thh‘l‘B)ﬂf mol), BPbRimo-3-iodo- 1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole
H[4-(tert- Bu:%l-dl met yI si |l an ony -c cloh lﬁ,yl] S-(tert-butyl -dinet

hyI si I arf§ 1 ©%gn2PPAMA2mal)3atphes (737 d2g 5100 (4- met hoxy- pyri di n-3-y

0- 1t (2- tt-.g(uimaiyyusﬁéaaaaﬁe)@rbblwﬂﬂmmmﬁhg lomd)ezm mahyard potdssiam] hd iphhteA
m Xt ure

5- br ono- (IS\I-Q g 3002490l inh-A-Iigrane AP Arhy a5 Fyshed yityAsom &b mixtee e,
(e %L?L'ﬁ?i‘f“?ﬁ““ O AN el g g s P
ol ) 4 CORERRHEEY B PO R B p P e YA O T ST ABRYE o )
and I( 1X|31y8(oﬁe@h-6rﬁsigéhﬂﬁiphyﬁﬁk)ﬂﬁﬁ]-n HamﬂaiS%ihﬁd!dzor-m-pal-ll -qdi urrl( 11\)A/as
g?ggofcg(g"?ﬁ}’gs&y Qﬁn‘lﬁ’%ﬁﬁ@@%g?g%%a ( ?u'??%gA \%\%Qoaéded 2.0 M
fs?)di Emddw?ﬁm@eomamsx& 10.076) s mr); mHss |143-616?0 rﬂ'm}é,rﬂ Q545.49 Tvars 2H;
e ar go 0 r
i xture Dk phas St TR aSwr, ARG PaRe Rt orane L b mudOlh PRedfer,
sat ur at a4, :&odognsbd,ga_r bonate, dri ?S. oge[) rr]rcalgggﬁi ngrilrjnlaI gt (raaaﬂd o
vrera 10asTEs L T BIEIEIREuna. s (EsL (5 o). 848_ 12 (M)
Step 7:
o) 2roer gt B VT RS Gl TR B0 St A 2 sy T T
nmet hyl - smethoaymlmnu-p)yl}:yc(tzattebrgrdt)nyISHJ(lleﬂmxyhuetjab«l)dH-nuidzyk&amllle
o o T A TR R3¢ 31 5SSl 3 piperth et fh - -y 1)~ 1
t ri met hybesedidimitiazet-BoXy hé@2Hidinethidsilyidabaxly)raetiyl)-1 Hnindezol-3 gmningyas bis-TFA
0. 000196 Wﬁ’é’ﬂ?’z‘g cﬁﬁ@;\lﬁﬁhmﬂ &a@%dm Q- ATbdronibQctd 63 n%b%b@lnmws

added 12 Ction was stirred at .
hours. THe' -pistdirteonlphesphinpdisopesnstilichiorgpalisdiwmn(Hheomplex paddighdorgpgsthane

purifi e?ngDj (@7’ ﬁeaé 860048 ii)-Snd ©.7%1 61 9.0M sddillB QfbohbR 1t4-DidkahPmas!

as the 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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11-1 NMR (300MHz, DMBO-d6) 5 13.212,s.(br), 1H 8.783, m III;
8.692,s, tH 8.065,s, 1H 7.773, m 1H; 7.717-7.584, m 31-1: 7.478,

S, 1H, 7. 294 2008/038dd4; 4.761, in, 1H, 4.555 s, 214; 4. 04fhSus206019588
3.723, m 1H 2.422-2.287, m 2H 2.068-1.898, m 4H 1.517-1.351, m

2H. M5 (ES! (+) mlz): 485.07 (MrHt+). 102131 The ability of conpounds
of fornmula (1) to nodulate the activity of | RAK proteins can be
assessed by the nethod described in the foll owm ng exanple. Exanple

18: | RAK4A TR-FRET Assaé Materl als [0214 Bi ot Ioﬁﬁll at ed | RAK1 pepti de
(1 RAK1 AR NSbcyepheey Bdsdme RS- t1] |

N-term %&h&l%ﬂm-ﬁ&@ﬂ (ﬂl@ﬁmﬁmﬂmylmx§wmﬁqud£m Mmm%m Step 6)
Chenlech (Louisville Stre taV| din Allo é(?/coc anin & 2 vvﬁ
obt ai nedmrdcssfplﬂreezyﬁtbm(oéé@oﬂéan droqhis splptiomyel MHEZ0 L) dd 1S
Ant i phosma}@m@ﬂeﬂ&i mtoobgdm m@rohmahnmré W%v@ﬁérhte&k&ﬂ@hés@gmd the

Technol ogi.es, Inc. (Da 9 Anti Rabbjt 1 gG and
ARG 1 03016 e YR R L AP 8 CPRYR Bpmfrine I

(el | es| @npo as ReBey-BF Qkalt.n TBS was obt ai ned from Pi erce (Rockf ord
L), ATP vvaM#)urchased fromlnvitrogen (Carlsbad, CA) an

obt ai ned Hr NYR GOSNz, BVEQA6) P9 2EhisPRWHTNGFOT-3 662 5 Zﬂaé 9]%&&(("&) iH;

Const r uct 7433 437 WRSS IV Bd1e/, 1894303 Bhogen 4 @em, 2Ht 3 028 sNPHATRGO-3 25
sequence 1 VeV ROV PHTENL YE QGAMGDRTLMIPV/ YI\%PDSSSPENKSLE

V S DTRRHIS 59268, N A RpBReERH o a2k é]‘?@é@ﬁ'&fw A/NNTTVAVI CKL AA
MVDI TTER dtQaRQE 1MGGRHENL 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 | TG LP AVD WO

2008/ 030@&({3@%/[@,82007/ 019588
ETEES%QE&Wh@?éEéQ%R&%@KWBﬁE %T)%Y%m%\:{ﬁ\(ﬁ%ﬂ%x% I\{}ﬁenzo[d] imidazol-

S-yl)methanol
Step 1; (4-Cyclohexylamino-3-nitro-phenyl)methanol
[0199] A mixture of (4-Fluoro-3-nitrophenyl)methanol (1.00 g, 0.0058 mol), N,N-

* diisopropylethylamine (2.036 mL, 0.0117) and cyclohexanamine (2.005 mL, 0.0175 mol) in
N,N-Dimethylformamide (2.46 m1L) 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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Assay [02161 5 AL of the test conpound at a concentration of 50 AM or
less in 1% (v/v) DMSOis added to the wells of a 96-well 1/2 area

Bl ack Pol Yy | ates (Costar 3694). The final conc | PN
t he reacti‘gh%\{i\@ﬂ?osg*e 10 AM ATP, 0.5 1M | RAK4 C11373, %.r&g"%ﬁqﬁ}sﬁ?ﬁéﬁ
pepti de, 1% DVSO, 50 ni M HEPES, 60 nM NaCl, | nmM MgCl2, 2 nM DTT, 5
mM VMhC12, 0.01% BSA, 0.01% Tween-20. The volune of the reaction is 45

AL. The reaction is incubated at roomtenperature for 30 m nutes and
stopped with the addition of 5 AL of 100 mM EDTA. [02171 Detection:

ﬁ 5f fAL OfcogcéixglJatébH iaBd lt:)}lfe(l'ﬁiidﬁdﬂﬁ)u}ﬁiseﬂl@ O;Iirézﬁma%e k?m,c hskng ABIEES 026 tgetianonver 20
uf fer and | % Super.bl o i,n TBS.an 5 AL.0 ti,0 ontainin
100 nM MBIy GoBReTcaliag pt btﬂﬂ?t,ﬁB%wsi%W‘*Eb-.‘kwf othd S%‘b%‘ﬁ?@m{r&%"d
det ect i QR alwHifegiowatael | % Superbl ock in TBS are added to each well. The
plates ar vered w foil lid and incubated for at |east 30

m nut esq‘ﬁg(ﬁgb@%%m&#%e pl ates are read on an Anal yst AD,
LJL Bi oSystens, |ID 1615. The reconmended settings are:. Type:

wul ti Met hod; . HIRF-Euk; Pl ate f © L H A B 4
hei ght : S Bt HcR g hiy '?’ﬁ’ﬁég}‘?%?‘-‘ﬁz}c‘&%’ﬁ o3es b‘ﬁ‘gr"?“z&@(e';‘%?%;:”'
HRTF( Pacdsmimd) acceptor: Excitation: Europi um FRET 330gm Em ssi on:
FRET acc r.6651m Donqr, HRTF(Packar onort ;. EXGi i.gn. j um
FRET 33d|3f91‘}ﬁ§ﬂ %%‘ij“bth“.“ f&%ﬁgwgr15%)3?0313}‘]3(}?‘?}"%?%2&%@?2“?@1#‘ﬁﬁ%@?“ﬁw% 2

| nt er gr a0.0GRG 5 trhatpanADilssdazbdlet(@n V48 g, 19e00662hmol) in NIERinfertgdiosnamide K H)
after flash: 50As. Contr.ol,. ' t i j %
(viv) DNED AT §HCeA g oR e sigit ST SRR, 3l GO ORno 30 et
backgr oustired ifgmiahour o Tha nigwrel Wos diludd DRIEEh B catieEnFshed [vothigturated socium
Conpoun of f ' I Ak hi : f t han
20 04 Beboltl g{é{k‘g%‘#p%"d‘tﬁ%@‘tag%ai%e?é%a‘%o‘%%qﬁ%ﬁ@éxgwﬁg?% T ih‘?g%al AM
and somecdntaining@80 % wiethedaraine hed purifirdrbyitish KirompERpEVBAD MERFigNt of from
[02191 14 J % JePeiBridBdFEs R Arddif fradtbhEwbilGoh OBl 28RBS 3H f the

@

descri bed 1 n ‘conjunction w tﬂ) the detail ed description thereof, the

f or egoi ngrodestcription is intended to illustrate and not linmt the
scope of ydhest pugIL 96b.o8\sR+).s defined by the scope of the appended
claims. O krl(er g‘lsﬁpec)ts, advant azges, and nodifications are within the
scope of this invention. WHAT IS CLAIMED IS: 1. A conpound of

Formul a .g'tlz) 5: 5-Bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indazol-3-yl]-[S-(tert-butyl-
dimethyl-silanyloxymethyl)-1-cyclohexyl-1H-benzoimidazol-2-yl]-amine

[0203} A mixture of 5-((terz-butyldimethylsilyloxy)methyl)-1-cyclohexyl-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

50



(I') wherein: Rl is an aliphatic, a cycloaliphatic, a

het erocycl oal i phatic, an aryl, or a heterodryl, R being optionally
substituted with one or nore substituents from the grou conS|st|n

of halo, cYOI2BWPEHAtic, heterocycloaliphatic, aryl, (5ap7{01958

al koxy, aroyl, heteroaroyl, acyl, nitro, cyano, anido, am no,

sul fonyl, sulfinyl, sulfanyl, sulfoxy, urea, thiourea, sulfo,

nmer capt o, sul fonam de, sul fam de, oxo, carboxy, carbanoyl,

cycl oal i phati coxy, heterocycloaliphaticoxy, aryloxy, heteroaryl oxy,

aryl al kqyp rﬁhﬁ{tgfér&flsaﬁrh%%—(ﬂﬁﬁ%ﬂﬁﬁfaﬁ?ﬂ&hoxﬂéﬂlp?Hbﬂdﬁébp})jrl] {5-(tert-

(cycloal phat I c)oxy, (heterocycloali’phatic)oxy, (heterqary X‘
al i phat |t@tyl(d@pewawapﬂawe?taﬂgﬂr@lcl%lexyl (i€ bencbimitazol 31 ashine (445

( het er oGysjoB94 Walnqetﬁéﬁypﬁa&hgryl(ﬁb%hmid @h@iﬁg, 0. 00123 mol, (1,1

(heteroaraliphati’c)oxy, acyl, or ﬁ al i
a cycl oaws(@nﬁemphoapfnw&!mw@ampmv?%uméw a?lwlexqs‘rmép (GhioF ‘?
R2 bei nqmptsmgldm@@bﬁ&u tltst Al Wotw s@(ﬂlﬁnﬁarﬁﬂﬂﬁte usulasdlb;tamerose nm)cms

the group consi sting of 0o, cycloali t terogcycl oa at
aryl, hdtushehyifh aregnissipd. o aad syonrebrbiboy for A byps. ENE iachor i silited
ani do, ARt Reth§itht CRvHde, SzkHsﬁédWith sz&uﬂaiearsyshmnsmba&w;e uﬁecaovérhmagueﬁan
sul fo, mercapto, sul f onani de,

0XO0, r
cycl oal 1Hee, B, A CORSEGERbR FHRAES COSSPrm R BB s B drSH g the
aryl al kv siggt er oar yl al koxy, al koxycarbonyl, al kyl car bonyl oxy,
(cycl oal i phati c)oxy, (heterocycl oaliphatic)oxy, (heteroaryDal koxy,
aliphatic, (cycloaliphatic)aliphatic,
( het er ocgigd pali-pfidétieRyRE-(P B hiethoxlypl AlirpB-a1)- 11)-dadazol-3-ylamino)-1H-

(heteroarali hal'c%o acyl, or hydroxy; Each of a, a', b, and c is
indepenalfﬂﬁ*@‘ |;-§(-@m]e§¥aﬁ?l Each of R5 and R6 is
| ndependezes}ya bhixtaed/df, [ 5 {{mktaButhlydineetyy]-sdanybox ynreittivl el -cestalmxyl-gbdanadi no,

di b f , f
e
cycl oal iiptebl- B—yl}:gmineafchyllmmé) ahd 12\ dyCl @a0 inphiattiganol (6.0 mL) was heated at
heter Onyogél kY I%Xy[’he%i’{ure @E.saé\}%}é{;l ratedl t) 'd%%é ﬂ:(rc)i‘ri’l)/% rPul?ll‘?feS LOREBY

het er oar al kyl", eferoar et er oaroy hatic”or an
al koxy, nrbgmral\fq}h%fwmnpldeﬂ kmwfdmmmmgpusﬁb%ﬂiﬁfﬁﬁﬁewtw th one or
nore sub f t

et or ocy o SAHE GiEBMIES BiS-) S4A08I2 kW 2B Bk B i LG B B 2T
acyl, ni1.578, ng\3&hd,47anind b, B23%h o, 1§h|5f7t?|8y1n, IHLF! ﬂ&ayrt 2Hs di00gmpl 1H, 4020
sul f oxy, Hhe%nmh%eﬁmsm i 2 E%amsom §H159WWSQ?1mSﬂJ{fla%ﬂ?618 m,
0x0, carhoxy eyel &l pRat | coxy, heterocycl oali phati coxy,
aryl oxy, et Et50 5593, Gl%y‘iH aryl al koxy het er oar yl al koxy, al koxycar bonyl ,
al kyl car Irﬁ)%,%g%%mj i phatic)oxy, (heterocycloaliphatic)oxy,
(heteroaryl)al koxy, aliphatic, or hydroxy; R4 is H Kis -N(Rxl); is
a bond, alkylene, -C(0)-, -C(0)-N(R)5-,,

Example 17: ]
4-{5-Hydroxymethyl-2-| 5-(4-methoxy-pyridin-3-yl)-1H-indazol-3-ylamino|-

tIC

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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-(CH2) pN(Rx1)-, or Rxi is H nis®Oorl; and pis 1, 2, 3, or 4 2.
The conpound of claim11, wherein Rl is an aliphatic optionally
subst i t ut egfoviobgnsosze or nore substituents fromthe gr oWTTAENGI7®1958€)
of hal o, cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl,

al koxy, aroyl, heteroaroyl, acyl, nitro, cyano, am do, am no,

sul fonyl, sulfnyl, sulfanyl, sulfoxy, urea, thiourea, sulfo,

nmer capt o, sul fonam de, sul fam de, oxo, carboxy, carbanoyl,

cycl oal i icoxy, hete | oal i phati coxy, aryl oxy, heteroaryl oxy,
aryl al kd‘ﬁg%ﬁé@@%@r Gaf%&l%al koxycar bonyl , al kyl car bonyl oxy,
(cycloal i phati c) oxy, (heterocycloaliphatic)oxy, (heteroarypal koxy,
al i phati

d h Rl i
A k1 opbirtiatmpns b s SR RSP AR OR T vy | o
al koxy. wzoﬂmﬁwwpﬂur(dyabxyahahym-z-mmmfeﬁylamﬂlo)mlomeml Q8 gleaiie

oonsy ot i B e 1B at L RS 36 BRF @405 e P, @ ot e e

het er oarwith hﬁirkgemhe:asmpdd at Ambizhoempylatura ogder hpdiopen foc 2dn, Th;tmedcnon was
am no, sulfon lfin sul e t hi,ay u

mer capt P& ‘%Eﬁqé‘r#(%e reg idpe 2 ffb%%c;}(aaﬁ J&‘Qﬂ? d)?f/apli"g 2 Baad ]% i Binahd o

cycl oal i phaylesOehiorde Tae poydoatfedctiphavereerycenaated oxgive mét?grod‘ahqﬁtln(y,
aryl al k hq%eroarylalkoxy, al koxycar bonyl , al kyl car bonyl oxy,

(cycl oal‘ioé'f’i’z?f'f' yoxy, (heterocycloaliphatic)oxy, (heteroaryl)alkoxy,

al i phat i &S (881 (WovD)x336. 83 (MAd+ronpound of claim4, wherein Rl is a
cycl oal kyl optionally substituted with hydroxyl hvdroxy, halo, am do,
am no, al koxy, cyano, carboxy, aliphatic, cycloaliphatic, or

het er ocy$rmal “ghatsi(@;aminerSe{hydrény mdthyihd H-benzoiflinistazplohabeyslohgxanol

het | j i .
et 78091 DU 0P 5I01S BRI USSRy LR ioploF.o0
het er ocy&PUEBimeiain methamc;l I(200nlELe‘i* ml)ywas addpcbsiippwise oytr | et @miatusy of 5
acyl, nigy Eva ngﬁ midl 1q91cet?1$ﬂ'rﬂ9 Sreé Wl %M Iwateﬁ?‘hf fn@,yl ThStth étﬁﬂ%‘/as stirred

sulfoxy, urea, I our ea rca sul fonam de, sulfmide,
oxo, carfoodyr t@amamwtedc The rasidup was pera&@d by ereparalined RIT L3iRg e 2deR§%

aryl oxy, BEb& RRF Y0 XY, CALUIALERBY the BRIRLPRAN LAY E&)&M 3drRX BERE RABY | |
al kyl carbonyl oxy, (cycloaliphatic)oxy, (heterocycloaliphatic)oxy,

(heter 020oRONRS X F Fdrsaliyps p yte pogderthe  conpound of claim 4, wherein R

is a bi cml(ggu.,gh@,g)t $6 068 (MPgl)y substituted with one or nore
substituents fromthe group consisting of halo, cycloaliphatic,

het er ocycl oal i phatic, aryl, heteroaryl, al koxy, aroyl, heteroaroyl,
acyl, nigkpq: Qy@%mﬂ?@rﬁﬁutﬁdfhﬁ%ylﬁlﬂé@%ﬂcloh%ﬂ}lj-Bf{Wznt- sul fanyl,

sul foxy urea, thiaqurea . Sul fonam de, sulfam de
0X0, carb‘b‘i’!ﬁ'méﬁ’ryﬁsdw '“E'sbé’pﬂéf"b H’&'ﬁ'@ﬁ%’“lﬂé’t’ﬁ"ﬁcycl oal i phati coxy,
aryl oxy, |mmwﬁamymwethﬂ&u}1%my(l hg;enowmbalv&@@wdedab koniymee Hony | |

3 o er sy SHbRyRR BRIy H St A e RSt (ol o

is ba het ﬁibl)@yid: irailr¢la €0.74 2P0 i lonal) hxyNMeﬁethylfcﬁdaamlddﬂ lOlrlB'..)@hd thor r@ix ture
tit t {

subst i uenoélolx eﬁg% sthr fogti ?lu pTﬁgn%étErel\.\n dqu CE w181 etﬁa;)x celite I\B S%E& with

het er ocycf‘ ary eroary a Ter oar oyl
acyl, ni tangated y@dmr,n lm:nrb:lm,atwbhm ,dnsdjbf'mfmydg;nesmm sulfate and concentratcd 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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sul fanyl, sulfoxy, urea, thiourea, sulfo, mercapto, sulfonam de,

sul fam de, oxo, carboxy, carbanoyl, cycloaliphaticoxy,

het er ocycl Q@) JoiARbds¢OXy, aryl oxy, heteroaryloxy, aryl alkepysioe7/019588
het er oar yl al koxy, alkoxycarbonyl al kyl car bonyl oxy,

(cycl oal i phati c) oxy, (heterocycloal|phat|c)oxy, (het er oar ypal koxy or
hydroxy. 8. The compound of claim1l, wherein Rl is an aryl
optionally substituted with one or nore substituents fromthe group
consi sting of aliphatic, cycloaliphatic, (cycloaliphatic)aliphatic,

het er ocyS¢4zo%| 5%&@6‘-({%1’6#&&‘9&%“&“&‘%’5}'&loﬁﬂ?&‘Elee"YM-((tm-
het er Oargqh 1dﬂhgtﬂ§i§rlyﬁ)§yﬁﬁ&ﬁh?ﬂbﬁﬁé MiddzBER §NHOCye! oal i phati c) oxy,

aryl oxy, heteroa oxy, (ara hati c) oxy, (heteroaraliphatic)oxy,
aroyl , K@Umﬂuﬁ%b’l)etf'awmthﬂ}d mdﬁi‘?l':;'é'm‘lfoxy, anmi do, acyl,

sul fonylgs f! £ bfi¥thre o¥Ul tﬁ%l»u (EH I xdlhﬁhgﬁlmlmﬂi&wmbhem S0,

sulfoxy, urea, thiourea, f onam or carbanmyl

The corrrlmnﬂdlmmh)éﬂlhfi%ﬂme‘hh'éﬂéi hermdlr@ldazq%@r@%aﬁ%ﬁo B3 YHAim3D: s

substi t yied %ifoho-qrt?z Bﬁrﬂéﬁrﬁs‘%@%wmﬁ) m@maszae(gmmmg,mmsﬁmng
of allphatlc cloal rphati'c, (cycloalip hatlc?all

het er ocy@nmhm g O- é@%mbymsw’qﬂﬁh%ﬂ@eac& Oirlf,ﬂa{ailedm@w) (194 mg,
het er oarg/hooadh mﬂy anc( ﬁé’tsésﬁﬁﬁ %bﬁhét@ Y B50Ymg, ((NE8388 Al CinQd- umhadd (8)30KY) was

aryl oxy, heteroary (ara atic)oxy, (heteroaral Lp

hat
ar oyl , hg[cgrrwlequ 3003_th§01 3056 f°fri|5trP'6“teé-aTB%&‘y‘mr§ﬁ’ff’d 611 u§?w1t etﬁ()x acetate,
sulfo nyI washed (ith hturated tiddi¥bnat&; HANS, drikd bOer rﬁyﬁkﬂﬁr}i,suﬂ'ﬁt& Qﬂ@b&hcentrated
sul foxy, urea, thiourea, sulfonam de, sulf amd or. carb rgo:%d
The conpBifesideal ojlarandissolypd impthident chlptids andchigmat éﬂ‘gﬁg ashy kyI
each of M&,rﬁhogﬁ Wﬁaalvbunsgmwméadnmmh hal o, hydroxy, anmino,
al koxy, am or .a H’é’ 11. The conmpound of claim1l or 4,

wher ei n Msl(gsh(*adﬁ‘{a) %MF‘BWE ~C(0)-, -C(O)N(&5, - or -N(Rx5-C(0)-
12. The conpound of claim 11, wherein Jis -C(0)-. 13. The corrpound

of claim11l, wh The ¢
wher ei n er & Hl- 'Hﬂrto‘#“tgﬁd%[??sl”!aﬂé“y"’ﬁ) °yfﬁ'gg5?5 @?ﬂﬁﬁ’ I ‘5‘.“%'%3’1 or
4, wher e.d..Ia.n{ﬂnyﬁlemyl)arﬂaiekydmuaa@ycmplsl-gyhetm:(myaﬂnc sgolebikyl , a

oL o bl oS TR AR i " "

(het er ocppet qu Iﬁyipﬁxlrekgfﬁ 5- bmrmgNe{pt(narraiﬂ(;ershmskhmﬁhsédlylbxmcwmewl)-ﬁﬂfteﬂ-

substit r 3L cl oal i phati c,

het er oc;l&‘fqﬁlal %ﬁ’?ﬁ"y@ox w])hﬁ?e?%zgdﬁg' 29l k@ @oyl , heteroaroyl,

acyl, ni mimgthgysambe;th@m)mwlybfﬂl}hmdaso]Hf—mnylle (SMS,MOOGQQ okt |

sulfoxy, 23, t p.sul fatni de,

0XO0, car%’oxoxypemr bn'%lng?? bO%Jm% ch cdgg&(/)%%u rocgcl oal i phati coxy,

aryl oxy, Bf;e:hmeoa}pybsmmo)&nytqicmworopallad:um(li), 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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het er oaryl al koxy, al koxycarbonyl, al kyl carbonyl oxy,
(cycloaliphatic)oxy, (heterocycloaliphatic)oxy, (heteroarypal koxy or

hydr oxy. &92065%205?9@%”(1 of claiml1l or 2, wherein RZP}:TlLﬁ 0"7'/019%5%
; y?, or a

al kyl, a cycloa a heterocycloallcyl, a (cycloalkyl)a

(het erocycl oal kyl ) al kyl, the al kyl, cycloalkyl het er ocycl oal | cyl,
(cycl oal kyl') al kyl or (heterocycloallcypalkyl being optionally
substituted with one or nore substituents fromthe group consisting
of hal o, cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl,

al koxy, traﬁetyylsulm-@ﬂeﬂmamymyl)abyinﬂazﬁlﬁm)-amyar(béS agi @000 186inpad) was

sul T onyl 6‘§U| ed in %@ﬂoﬁ@i‘@, T4 ﬁn%&‘c}iuné#{ § aéih fvﬁﬁcrgz"(# ) afPireapt o,

sul fona car cyc atl coxy,
het er ocy@bﬁai wphsﬁr'r«dcnx V0O & fdrdxglhodmt'éhmagtiomxﬂs eaagdr@tmm@ryness and the

het er oar I kox

(cycl oaIr 3/"1“"% ‘L‘(E%éfgrrggo% 85‘ |tl‘p§) gef?‘ﬂ? ;g&?%eett'%er%ogrl%ﬂufgﬁglgf Fc':}
hydroxysalt 17 The compound of claim16, wherein R2-J- is-H HO CH2-,
"4-(2-(p )

nor phol .ﬁﬁ@?ﬁ%ﬁOM%cﬁ pen a ?r%gb%aﬁ%nﬁ? W?%Opégﬁs%?r?&g’r 8?1%8

pi per i ditHyl7/mes fwi| 1HQR. 707+7c3840imnB8HAT B3R, 1H; 1224, Whd HeohPolund 166 4054 n
1 or I t erpar.y. t I t-aroar yl
bei ng oﬁwgﬁ%ﬁ?g{g Bsigl’tu’?{é W 2?1518% drﬂﬁﬁgrdgsslu%b%fl ueh?ﬂ?rqo%l’t
group casrsi sting of aliphatic, cycloaliphatic,

(cycl oal,i ic)alip rocycl oal i phatic,

(het ero&%k%éall(%ﬂﬂ? %W%‘ﬁbﬁ% aryl, heteroaryl, alkoxy,

(cycl oal i phati c)oxy, (heterocycl oaliphatic)oxy, aryl oxy,

het er oar afi@meg@ﬁﬁy ap&%eﬁg«&x‘yﬁfom@s@s%@h@eﬂaﬁeﬁwwmkmwms

het er oarl sul fony
sul fi nylcan behfsessgd by dmn@homﬁsgnbﬂdydrthﬁ@ﬂowmapp sul f oxy, urea,

t hi pure; aml‘t_%@m de, sul fam de, or carbanoyl. 19. The conpound of

claim1l R5 is a heteroaryl optionally substituted with 1 to
3 al kyl JIRAKSXR-FBRETIWssagar boxy, am do, halo or cyano. 20. The
conpound of GhalePdafd, Wherein R5 is pyridyl optionally substituted
with allcyl, , am no, am do, halo, or cyano. 21. The conpound

of cl ai 192¥3] Bipmiated FAKE peptidedIROKY AR89 3-yI . 22. The conpound

of clai @L%FWA%SP%SSMW%TVWL&@QYDWSt]lNuérﬁﬂnwﬁzbnﬁlld,tw
al koxy, 60 am no or cyano ‘Tnﬁ- und_of claim 22

wher ei n tRgins: Mwaéﬁmtwﬁeﬁwsﬂmﬁeé&@ww oyfsrifle; KYissgptavidin
ani no, h@ldﬂhﬁ&fcyﬁﬁﬁﬁ'ﬂgﬂk-ﬁ.% w%taﬁ@éﬂo@w%&iyﬁé @aL3ahdroffees e pBlyRonkls

3- et hoxXnt:phospho’I’hre%Ll’ne %ntrlrl?c}d?rc\)ﬂa(as 0 tal;] ed’ ﬁom Cell SEél;{lngu{ccﬁglggégqhenyl
(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

54



25. The corrpound of claim1 or 2, wherein R5 is phenyl substituted
with -N(R5(5(R "5, or - N(R)c)-C(0)-RY1l. 26. The conmpound of claim
25, wherein RS is am nophenyl. 27. The conpound of a % cl ai ns
lto 2, wheP&° 8¢9§0ng brono. 28. The conpound of any ofP%'I"H G e )
2, wherein R5 is H 29. The conmpound of any of clains Ito 2, wherein
nis O 30. The conpound of any of clains 1 to 2, wherein nis I|.
31. The conpound of claim1l;, wherein 12.' is a cycloaliphatic :
optionally substituted with hydroxy; J is -CH2- or -CH2-N(Rx5-; R5 is

phenyl  @®HRFPGOYELDIKBEIRIEERTIEDY IDKKNIND ADSTEVEAM VS WAISH CIHEKK NERerd
w th one_or nore substltuené P](‘:één}the group consi sting of aliphatic,

cycl oal it Y QQRLLAFRM AP (BRI [#bhatic, heterocycl oaliphati c,

(heterocycl ogdds ati c)aliphatic, aryI het eroaryl, al koxy,

(cycl oal i phatic (het eroc cI oa hatJ C) o .
het or oarl0F Uy Al Sk Hp FSHERTRNBUt & CHPHrIP AF LT PEIFEReY 1% ) DMSO is
het er oaraykd toaht Wells @9@96 el iDares md@mwlysqm:d@latemwostas B6949NnThe final

Thi our seEongeR B U8 eeiopamies TERMEATBLABIM FELRR 72 T i8R

\(/:m is i n%@ﬁd&;‘&% bySTs0at HEPES, %0 mﬁQNaG]lhe ntM RIgOIng? anmaﬁ 513N,
erein .S - S rocycl e .cont ai.ni n
attac hech’GuéJ 0 %lt]_%'eB%t g?ﬁ% Y eé’“[?@r ?1[3' ﬁli’i/regﬁl%‘tlg Il'ajf’ & %\l/aivl‘3 { i‘?cg?lne's

or nore lﬁwbﬁfeﬂfauﬁj&hﬁteﬁfpefﬂﬂrhﬁ)rgmﬂﬂhum@ Bﬁd stbpprd vath thakddition of 5 puL of 100
cycl oal |r§p€ﬁ)5} het er ocycl oal i phatic, aryl, heteroaryl, hydroxyl,

al koxy, ,Aheteroar oyl, acyl, nitro, cyano, am do, am no,

sul fonyl [,ozmll:bétfbjﬂon Q8 Ip[.amal sphs:bhfcomymmgrléa,nl\ﬂ BiAcAPE€a] X SIANGE detection

Cycl onl 1 at Pt SukEpirRay ABSaR AR AT o TR son B polyelon

aryl al kaxj pitii, @001144ﬁuaAktoRybbaalgﬂ)xmﬁﬁﬁwe;ecabrkwmaramri% Bupgrblock in
(cycl oal at i r | i i Vi t

al 1 phat IJEQQ @ﬁe&% }(,]}P?%:@) gﬁié’ g%%?ﬁte?&gyeﬁm% it fol MR QA heb B ST K Yeast
(heter ocm:rhomtas phawirciemipephat. The plareabieghat ¢redrokgalyst AD, LIL Biosystems
(hetero Ik phad | " y i im
1 “wher a oK The G Sfthendiieningh st P uniihod RubRERE S Pl

i s - Cll2fohmytiblL HRPS A Mrﬁa Zheighyrinaypl Raw paits; isewyis; WIOpwﬁlefyr/dwﬂg
optional t c ! e YD
O I o e U ﬁ%’f’?ﬁﬁ%. 3
het er ocyasceptdd gfiyami Pongm &@%BWP@MPWHEF%?&P? gHappiym E

het er oary Jﬁlssfakk@éy-r chaide Lol pﬂatesméﬁxy@o ﬁ#&eltg%t%xﬁwabomi@atwhpxy,
aryl oxy, heteroaryloxy, (araliphatic)oxy, (heteroaraliphatic)oxy,
aroyl ,  hestweasail viims Bashess Delpycftenflasho SOtisa Cianig! wells ensuripg fotal signal
sul f Onyl o n%éd' 18Y (v SMSENALY (5 @%on{ﬁbﬁi) WQHQWelmﬁéﬁﬁﬁﬁg background
mer capt o, sulfoxy, urea, thiourea, sulfonam de, sulfam de, or

car banoysignabgerraiped K% (wv) DMMS@49Q M BEDTAdependent |y CH, and n is O

[0218] Compounds of formula (I) typically exhibited ICso values of less than 20 pM; some of

0r|m

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.
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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 bei'ng 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 wphatn syAImebagecycl oal i phati coxy, aryl oxy, heteroaryl oxy,
aryl al koxy, heteranyIaIkoxy, al koxycar bonyl, all cyl earbonyl oxy,
(cycl oalli piegrpeynsof Foypd ocycloaliphatic)oxy, (het er oar yl ) al koxy,
aliphatic, (cycloaliphatic)aliphatic,

(heterocycl oal i phatic)aliphatic, (ara|IpH§tIC)O

(het eroaral i phatic)oxy, acyl or hydroz;igzifi ﬁ%é "conmpound of claim
su

1 or 2, wherein Rl is ali 2 |Cc t y;onal tituted with hydroxy;
R27- is H R5 is H or hal edth c is independently
CH and nis O 36. The conpaun a|n11 mﬁereln Kis -NH; R

is an al kyl or cycl ohexyl, opt|8nalﬂ substltuted with hydroxy; J is
a bond or -CH2-; le is aIkyI cycl oal kyl, or heterocycloal kyl; R5 is
heteroaryl or am no phenyl; and nis @ 37. The conpound of claim1,

wher ei ngp Ql% compound i s:
(2-(5- ( anlnophenyl) 1H i ndazol - 3-yl am no) - 1- cycl ohexyl - 1H—ben2|g|m
dazol -6- yl) Rbishanbphatic, a cycloaliphatic, a heterocycloaliphatic, an aryl, or a heteroaryl, R

,ggeg]ggkggﬁgggénqm@;y@g%ﬁ%g@{é BELONNRREN ot BORF usideny H00) - 1
4-(2-( 5c{/dearhiph&mxmbé}dloahﬁ}ayd,)ar;ﬂ,l-lhe’teﬂdﬁglpdlkc&yydrayh Ietgredvdyd- dclh; iy | di n
;afhyly DEtc;] nlo) aPnnHera?'nznllon sulf%%ulP Xyl) su anyl? su oxy, urea Ztﬁllourea si o,¥r(1:e|r<gzg eoi( anol ;

142- ( 5- (sﬂfdmﬁlm;(sﬁwﬁﬂdég tbkoScadexy,ldérhaﬂ'd@K oci@iphaiad 00 hetdrobybidaliphiativasgy C|
) oS s SRS R e
cidlim Q@%Ibbh n biﬂ?ﬁdﬁﬁ@bloahphatm)oxy, (heteroaryl)alkoxy, aliphatic,
EE g éx;%d ngﬁéq %(ggpp ol quc t%ﬂ%@%lt;hgﬂ n%a(i'al ]hatm)gxayf &eteroara:hphatléoiy,m
2-(5- (23&gubg§&ggfnyl) 1H i ndazol - 3-yl at ni no) - N-cycl opentyl - 1- ( 4-
hydroxycyclohgx 1H benzo[ dj i.m dazol e- 5- car hboxam de;
,’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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1- (4- hydroxycycl ohexyl ) - N-i sopent y1-2- (5- (2- met hoxypheny1) - 1Hi ndazol
Z3-ylanmino)- 1H benzo[d]i ni dazol e- 5- car boxani de;

(1- (4- hydroxycycl ohexyl ) -2-(5-(2-nmet hoxyphenyl) - 1H i ndazol - 3-yl am no)
- 1Hbenagi m dazol - 5-y1) (pyrroli di n-1-y1) met hanone;

N-cycl opentyl- 1- (4- hydr oxycycl ohexyl)-2-(5-(2-(trifl uoronet hoxy)pheny
1) - 1H-i ndazol 3-yl am no) - 1H- benzo[ d] i m dazol e- 5- car boxam de;
2-(5-(2-(trifluoronmethoxy)phenyl)-1Hindazol - 3-yl am no) - 1- (4- hydr oxyc

ycl ohexyl ) - Nesapg®’ vhd RHsbeizpaidetiytmi dizpile h{yd:@ﬁf,taemm, J@ﬁ&]yl
1- (4- hydr oxycycl ohexyl ).- 2- (5-.( 4- et hOX){PyI‘I - 1H i ndazol -3-yl a
ni no) - g@@éﬁgﬁ%ﬁﬂl@xg sgléq,w@k anyl, suIﬁnyI squony] sulfonamide, amido,

4- (5- (h)éﬁl'féi‘fﬁﬁgﬁhﬁ?’ﬂlﬁou?eaﬁ éarﬁaﬁro@pkmpwtﬂcdéﬁroﬁncyl&y, hEtetrpaddiphaticy | am n

0) - 1Hbenz A m dazol - 1 yOcycl ohéexanol

(1-cycl @n@wxcl@lbéowarwbﬁwy a9 4709, Yetgroaryd, heterazraikyherprapmylonis)ar 1 Ho

enzc(d i pay A Abikoxy, the aliphat 1ly substitated with
N- (1-cyc eﬁgxyIOSa p?ﬂggéldln 2V meth al_cfﬁflgoxﬁ'zog[‘m‘j‘a yisabstited with gne

(4- net h;gwmubmuwng fgqp) the |gqup @mlngoﬁhﬁlq; @ycloaliphatic, heterocycloahphahc aryl,
3 (2 511(35%50 d@%xgyaw ' ftefoa¥ol, ati 4iftE AR, dmitloAAHG)surkbhy RSREGHL T M d
3- ( 2- ( 5-sbifayh sdlfdxyndeaz dilotﬁey ufol, melcapithl-soborafidl, sulfadadew bxd cgtbprwpan- 1-
01 carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy, aryloxy, heteroaryloxy, arylalkoxy,
heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy, (cycloaliphatic)oxy,
(heterocycloaliphatic)oxy, (heteroaryl)alkoxy, aliphatic, or hydroxy;
R'isH:
K is -N@®*);
J is a bond, alkylene, -C(0)-, -C(0)-N(R*)-,
~(CH2)N(R™)-, or N(R*)-C(0)-;
R is H;
nis 0 orl; and
pisl,2,3,0r4

2. The compound of claim 1, wherein R' is an aliphatic 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,
suifanyl, sulfoxy, urea, thiourea, sulfo, mercapto, sulfonamide, sulfamide, oxo, carboxy,
carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy, aryloxy, heteroaryloxy, arylalkoxy,
heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy, (cycloaliphatic)oxy,
(heterocycloaliphatic)oxy, (heteroarylyalkoxy, aliphatic, or hydroxy.

3. The compound of claim 2, wherein R' is alkyl optionally substituted with halo, amino, amido,

hydroxyl, or alkoxy.

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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38. _A pharrmaceutical conposition conprising a pharmaceytically
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
clainms 1, 2-29 and 31-37 in the manufacture of a medi canent for use
in the therapy of an inflammtory condition, a cell proliferative
di sorder or an inmmune disorder. 40. Use of a conpound according to
any one of clainms 1, 2-29 and 31-37 in the manufacture of a

medi canmeterdaoyl, diisay] anoylhmtetrdsmﬁwyloﬁmb,l"@mhmdd anibbrsulforsy], soifinyli pl e

| t t
oot conorBlrat By, o iOita ikl Rerchh MR mlfide P EERsw,
gar It;l ?SQ:ﬁrb%mdyl§@ll%&ﬁhphgﬁfﬁyﬁ&t@&%lﬁﬂ%&ﬂlcﬁgﬁyﬁ?bﬂ}@ ?tt&ﬂary{o)(p,&r_\}'lalkc(:jxy,
| apbet es ete (0] a Ln nmat or syndrone,
al | er gi éleﬁf‘é@gggoxyc e ?)‘@'EFHEHL’F%"D %’f}hFﬁXul g‘ip @‘F‘g %> 1 e gct |>/on 41.

Use of h&%&%ﬁﬁﬂ?ﬁﬁ@)@iﬁ'(Mer&e@yl?dl'%x?,%pﬁitm%ﬁiyﬂﬁxﬂl1 2-29 and 31-37 in
t he manuf acture di canent for use in the t herapy of an

accor i i LPSRpIBE gk Abrre R o ostoafial pponeibisnPeREhaH Pt o

of a Wedjmf]ﬁalof élfudHSdi‘mh@ an&aey,tcpﬁfoawbdi& aillpﬁﬂﬁdéyfcloﬁlblr@ﬁc @k sor der
medi at ed by | RAK, a conpound according to any .one of

cl ai ns ile@rozgclaﬂwh@fa ‘3’17°fF'H ﬂi‘f’r?élphﬁﬁtﬁyﬁl@ﬂiﬁ’hét‘%Pr Betheeﬁ%Hﬂme pr5eptially n
the thergpyineéd @tm&@%mo%kugéut@nﬁ%&eﬂm mﬁ@&&@kuﬁyoﬁﬁ1&<am11&anc44
Use according to any of clainms 41 to erein said c¢ondition or

di sor derhetesocxlpaliphatiy. avb hrterraryh pbowY, e@aré SIETOA Yh RO Ay AP gemido,

ar tNri tigghind, mlk@mlﬁﬁﬁ DENRA é@a@ea, tlﬂ!)l.llr@z{ Qifo, HoRBHS Csul CAHGEL
psoriasis, asthma, nultiple scI erosis, graft rejfection and sepsis.

45. Use salfawifeliong 0@6’OélhW’bﬁm@ﬂeﬁma@aﬁ‘wwﬂﬂmféﬂe@lwhwHy,@E‘d‘i”@arre nt

ccar 0 16 T gl B RE R YAk B E Blkeolony o

cl ali tament is
admi ni sterckdliphrticlovyritheterpéysioaliphatic)axs éhﬁdﬁﬂi@hfrlbﬂék%speuhytkm@gent sel ect ed
fromthe group consisting of nethotrexate, sulfasalazine, a COX-2

| nhi bi € Qf b BN MW Wgrein Q¥ G4 ‘Pﬁgﬂéaﬂﬁhaﬁc oPtHaIY SithA@HE V8t ono or

et aner cept, auranofin, aur ot hi ogl ucose f asal azi ne, sul fasal azi ne
anal ogs maresdstimpeniefron e grewpsonyising of hai@rcwle@i@ﬂ]@tmh@erammbnhaﬂc aryl,

6- ner Ca%{%ﬁﬁéﬂl %nga%)q%%éa%l rAaS 1"%&9%5&}(%1%% 8, 4o s 1f$ Bif |0y,

interferon eta Interte eta- a azat I ne,
gl at i r arseifanyt eeléxy, urea, @lleurcm olfa, m@rcdptoanlfomndqa plﬁfaypf&mnm garboxy,

* carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy, aryloxy, heteroaryloxy, arylalkoxy,
heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy, (cycloaliphatic)oxy,
(heterocycloaliphatic)oxy, (heteroaryl)alkoxy or hydroxy.

7. The compound of claim 1, wherein R! is a heterocycloaliphatic optionally substituted with one
or more substituents from the group consisting of halo, cycloaliphatic, heterocycloaliphatic, aryl,
heteroafyl, 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, 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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47. The use of the conpound of any of claims 1, 2-29 and 31-37 for

nmodul ating IRAK in a cell. 48. The use of the conpound of any of
clains 1,2-29 and 31-37 for decreasing NF-kappa B activation. 49.
The use of claim47 or 48 wherein the conmpound contacts a cell. 50.

The use of the conpound of any of clainms 1, 2-29 and 31-37 for
nodul ating | RAK by contacting an I RAK protein with the conpound. Si
The use of claim50 wherein the nodul ating | RAK conprises inhibiting

ng? rNGaﬁjiftllglgﬁtg Iﬁgmwgup consisiig ﬁgﬁﬁhﬁ@,ﬁﬁéﬂc ﬂlﬁﬁaﬁﬁ]’%}glb;ﬂtﬁh QNG |
1.0 ecC ors o nteri eukl n-
Recept of'¢} ROSH PR e 0e A B REE G B ToRTia SOy 845801 <1415

2007- 09(Hkloalfifc)dxy, (heterocycloaliphatic)oxy, aryloxy, heteroaryloxy, (araliphatic)oxy,
(héteroaraliphatic)oxy, aroyl, heteroaroyl, amino, oxo, nitro, carboxy, amido, acyl, sulfonyl,
sulfinyl, sulfanyl, cyano, halo, hydroxyl, mercapto, sulfoxy, urea, thiourea, suifonamide,

- sulfamide, or carbamoyl.

9. The compound of claim 1, wherein R' is a heteroaryl 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, hydroxy, mercapto, sulfoxy, urea, thiourea, sulfonamide,

. 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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<170> Patentln version 3.4 <210> 1 <211> 30 <212> PRT <213>
Artificial <220> <223> Synthetically Generated Sequence <220> <221>
PEPTI DE <222> (1)..(29) <220> <221> PEPTI DE -

heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy, (cycloaliphatic)oxy,
(heterocycloaliphatic)oxy, (heteroaryl)alkoxy or hydroxy.

16. The compound of claim 1 or 2, wherein R%-J- is H, an alkyl, a cycloalkyl, a heterocycloalkyl,
a (cycloalkyl)alkyl, or a (heterocycloalkyl)alkyl, the alkyl, cyclealkyl, 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,
heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy, (cycloaliphatic)oxy,
(heterocycloaliphatic)oxy, (heteroaryl)alkoxy or hydroxy.

17. The compound of claim 16, wherein R%-J- is H, HO-CH,-,
((4-(2-(pyridin-4-y1)ethyl)piperazin-1-yl)methyl)-, CH3CH,0-C(O)-, morpholinomethyl,

cyclopentylaminocarbonyl, isopentylaminocarbonyl, piperidinylmethyl, or pyrolidinecarbonyl.

18. The compound of claim 1 or 2, wherein R’ is an aryl or a heteroaryl, the aryl or heteroaryl
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, hetercaroyl, amino, oxo, nitro, carboxy, amido,
acyl, sulfonyl, sulfinyl, sulfanyl, cyano, halo, hydroxyl, mercapto, sulfoxy, urea, thiourea,

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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<222> (1)..(30) <400> 1 Cy Leu Ala Arg Phe Ser Arg Phe Ala Ay ser
Ser Pro Ser Gn Ser 151015 Ser Met Val Ala Arg Thr A n Thr Val Arg
Ay Thr Leu Ala 202530 <210> 2 <211> 357 <212> PRT <213> Honp sapi ens
<400> 2 Met Ser Tyr Tyr His Hs His Hs Hs Hs Asp Tyr Asp Ile Pro
Thr 151015 Thr Qu Asn Leu Tyr Phe Gn Ay Ala Met Gy Asp Arg Thr
Leu Met

amino, halo, or cyano.

23. The compound of claim 22, wherein R is phenyl optionally substituted with alkyl, alkoxy,

- amino, halo, or cyano.

24. The compound of claim 23, wherein R’ is 3-methoxymethylphenyl, 2-methoxyphenyl, or 2-
trifluromethoxyphenyl.

25. The compound of claim 1 or 2, wherein R® is phenyl substituted with NERXHRY, or -
NR*)-C(0)-RY.

26. The compound of claim 25, wherein R® is 3-aminophenyl.
27. The compound of any of claims 1 to 2, wherein R’ is bromo.
28. The compound of any of claims 1 to 2, wherein R® is H.

‘ 29. The compound of any of claims 1 to 2, wherein n is 0.
30. The compound of any of claims 1 to 2, wherein n is 1.

- 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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202530 Thr Pro Vai Gn Asn Leu Gu G n Ser Tyr Met Pro Pro Asp Ser
Ser 354045 Ser Pro Gu Asn Lys Ser Leu GQu Val Ser Asp Thr Arg Phe
H s Ser 505560 Phe Ser Phe Tyr G u Leu Lys Asn Val Thr Asn Asn Phe
Asp G u Arg 65707580 Page 1 eilogen P0684 PCT_ST25.txt Pro Ile Ser
Val Ay Ay Asn Lys Met Ay Au Ay Gy Phe Ay Val 859095

carbamoyl, cycloaliphaticoxy, heterocycloaliphaticoxy, aryloxy, heteroaryloxy, arylalkoxy,
heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy, (cycloaliphatic)oxy,
(heterocycloaliphatic)oxy, (heteroaryl)aikoxy, aliphatic, {(cycloaliphatic)aliphatic,
(heterocycloaliphatic)aliphatic, (araliphatic)oxy, (heteroaraliphatic)oxy, acyl, or hydroxy.

33, The compound of claim 1, wherein R' is cycloaliphatic optionally substituted with hydroxy;
J is -CH2-N(R™)-; 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, 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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val Tyr Lys Ay Tyr val Asn Mh Thr Thr val Ala val Lys Lys Leu
100105110 Ala Ala met Val Asp Ile Thr Thr Gu Gu Leu Lys Gn G n Phe
Asp 115120125 Gn Qu Ile Lys Val _Met Ala Lys cys Gn Hs Gu Asn Leu
Val G u 130135140 Leu Leu Ay Phe Ser Ser Asp Ay Asp AS Leu Cys Leu
Val Tyr val 145150155160 Tyr Met Pro Asn Ay Ser Leu Leu Asp Arg Leu
Ser Cys Leu Asp Ay 165170175 Thr Pro Pro Leu Ser Trp His net Arg cys
Lys Ile Ala Gn dy Ala 180185190

(2-(5-(3-aminophenyl)-1H-indazol-3-ylamino)-1-cyclohexyl-1H-benzod)imidazol-6-
yl)methanol;
(1-cyclohexyl-2-(5-(3-(methoxymethyl)phenyl)-1H-indazol-3-ylamino)-1H-
. benzdd|imidazol-5-yl)methanol;
4-(2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-5-((4-(2-(pyridin-4-
yl)ethyl)piperazin-1-yDmethyl)- | H-benzddlimidazol- 1-yl)cyclohexanol;
ethyl 1-((2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-1-(4-hydroxycyclohexyl)-
1H-benzddjimidazol-5-yl)methyl)piperidine-4-carboxylate;
(2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamino)-1-phenyl-1H-benzdd)imidazol-5-
yl)methanol;
N-(1-cyclohexyl-5-(morpholinomethyl)-1 H-benzdd]imidazol-2-y1}-5-(4-methoxypyridin-
3-y1)-1H-indazol-3-amine;
2-(5-(2-methoxyphenyl)-1H-indazol-3-ylamino)-N-cyclopentyl-1-(4-
hydroxycyclohexyl)- 1H-benzddlimidazole-5-carboxamide;
1-(4-hydroxycyclohexyl}-N-isopentyl-2-(5-(2-methoxyphenyl}-1H-indazol-3-ylamino)-
- 1H-benzdd]imidazole-5-carboxamide;
(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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Thr Val 225230235240 Met Thr Ser Arg Ile Val Ay Thr Thr Ala Tyr Met
Ala Pro Qu Al a 245250255 Leu Arg Gy GQu Ile Thr Pro Lys Ser Asp Ile
Tyr Ser Phe Gy Val 260265270 val Leu Leu clu lle Ile Thr Gy Leu Pro
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3-(2-(5-(4-methoxypyridin-3-yl)-1H-indazol-3-ylamine)-1 H-benzodimidazol-1-
yDpropan-1-ol; or
3-(2-(5-bromo-1H-indazol-3-ylamino)- 1 H-benzddlimidazol- 1 -yl)propan-1-ol.

38. A pharmaceutical composition comprising a pharmaceutically acceptable carrier or excipient

and a compound of any of claims I, 2-29 and 31-37.

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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