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WO 2009/ 004427PCT/ 1B2008/ 001575 BENZI M DAZOLE
DERI VATI VES Field of Invention Thi s

wa@ppbioeari on claims the benefit of United StatRPSI/BRDEN01575
Application Nos. 60/947,287, filed June 29, 2007, and
60/ 041, 645, filed April 2, 2008, both of which are 5
hereby incorporated by reference in their entirety.
This invention relates to novel benzi m dazol e
derivatives that are useful in the treatnent of
abnormal cell growth, such &% cancer, in mamuals. This
invention also relates to a nethod of using such

compounds in the ] [l growth in

mammal s, especi Mmceuh cal

conposi tions containi @ewmnmmrrpounds Backgr ound

Hedgehog (Hh) proteips are_ se hogens, t hat .

A RpBliien; Rl he, tnsgi o3 Uisfeck SEiBS HiPh dPplication: Nos.
0/9@77‘287’ ed JARY 200POBN and 66/0AR 65! Hled Aprid2S 200D BJtRIBF which are

roles in tissue honeostasis and aberrant Hh signaling
herebyinggrpocatad by fﬂfﬁ%%’ﬂéh@bﬁ%‘ﬂ?@l 15 di sorders and

S C I ;

s%ﬁ% view ?eIQL @gﬁ eelre gf;ﬁ]ega@é tdﬁZiVﬁtg\fégethaf BRe GEeful in the
treattneat sfrabhorarad aéﬂrgmwttprsmlcblas cartaeneid macealg.Holdys invention also

relat%sf% g@geoéo gﬁg;g%c a(fpdnéwé\%g)lrb}rgatkéﬂ%gﬁé)PP%bqor%‘ yélﬁgrowth in

mamh&fls; Péspecimohlimassl 4sdd ghiinhadeutital @ompoSitiohs 8fantaining such
221- 232 (1996); van den Heuvel and Tngham Nature 382:
comppupdss1 (1996)). Both genetic and bi ochemical 20
evi dence support a rece@sekgrdged Where Ptch and Sno

arecg?rt of a nmulti-conponent receptor cogl ex (Chen
hoa| (HhECarpteyrs aps seeretqd oygphogansyth targpnvolved in many

bnolog{gafﬁrggé%% (d}lggg%)ngﬂf%&g% dgﬁlgpﬁ\eﬁfo f@ﬁﬁnataﬂt Fl'henas lmportant roles

in tissue nipomeostasist and abefreot Hif sgnehngans a$§0¢l§tedewrtb\welopmental

dlsorg{e ) A’HJ‘& %O?a q[{];?est éﬁéﬁ%?%qﬁ@ cglhgz | méc e“éﬁﬁ%ﬁt}aﬁ E\?\mou%ht to be

relayed (bly tﬂédlntamhienihranadbmalrt prodain [Fatdred (Péd) (Hoober and Scott, Cell

5o B o0 4THRY: pvekand Gt e T BREL (DT R pprotein

couplédaiket feaBploP Srhéotheihed (Srao) alteds enak| Celll8dy 229+8320{1996); van

t t f ot h
den HRwY&|@RdoT éé’rﬂqaé’cw@??%%zgﬁfiﬁsbfaé%éi “Bolh Ghnegs end ipchemical
evndé‘r%e%‘uﬁ?éﬂ% l"é'cE or 'nﬁbo%l W Prch AReShichrel M‘Pof a multi-component
i ndi ca gtrt control of the Hh

pat h
receptor pqmppxm@hso angq Hialg Cell 87p 56383 Ggpﬁmi\dango ¢t al., Nature 384:
t |
176-§/ {4 C8tohald toalghm%rer mz‘gowgmg@»l URAIAGiRY lof din to Pich, the
normatinhéhitan effecti of Eiahtorbﬁh'@r IStrabe)\@dofallowagb‘i»mprto t@msduce the Hh

mgnaﬁl m%gﬂ:ﬁehgﬁggﬁghﬁﬁfbggﬁ\%@\g%s e e‘g@cteégkm&\% fuﬂfch Ptch

contrB&@hG%ﬂﬂWﬂ/hbS%@&i potharnfie® has been shown to
ul ate cel liferation_.in adul.ts by.,activatjipn of . ..
S 3h e asRpib B s Al Ty 0o 68 FaLorption

factoFé/fhbt frafbIBEEtE lintb thé AUBIENS Whiefe fﬁby%ohfr@ﬂ@adscﬂﬁtlon%ﬁt@rget genes.
Soni ¢ Hedgehog (SHh), an ort hol g% of Hh, bl ock
Gli hag beer phown dp infiuense diaaseiptioy qf PathwakHRhPiess syeh as Pic and
I | [
Hip I?ﬁ’ﬁ n'eg afie, Fﬁﬁ%%knlgg? ‘?fg:‘?z,satmlljﬂhit gfbﬁg@b%@f%l gﬁ g{]etllgﬁ IBﬁfhway activity is
requna:d:iar pmmyllt(lawﬁemmat;on andbprgad formationl Uneealrolied a@ﬁvatlon of

i sl DeFHEECRpbe i NG BEEE 3L AR e, o1 ra

skin and afusolesas well As aRfivlgegesisa Awaemplbwlvnl fdettis fsi thdt the Hh pathway
patients with the basal cell nevus syndronme (BCNS), a
hereditary di sease characterized by nmultiple basal
cell carcinomas (BCCs). Dysfunctional Ptch gene
mut ati ons have al so been associated 10 with a | arge
percentage of sporadlc basal cell carcinoma tunors
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NRCH2) t Rl ( C=0) NRCH2) t R12, - (CH2)4C3-Cl2)carbocycl yl,
-(CH2) (C6-C10 aryl), and (CH2)(4 to 14 nenbered
WOREIEMW4#7cl y1) wherein each said (CH2) noi ety Ped{iB2008/001575
optionally be substituted by one to two substituents
i ndependent|ly selected fromthe group 10consi sting of
-(C1l-C6) al kyl, halo, hydroxyz--(Cl-C6)al koxy, -CN,
-(CH2)t CF3, and -NRCH2) R912; R2 is selected fromthe
group consisting of hydrogen, -(Cl-C6)alkyl,
has bded-Ehowito regliats 0¢ICHRYIifETAtidH im adulls)by activation of genes involved in

cell e ppeSsSion.sieh RSB G vaiveR ha{ Ehsigy Alsp. Sonie

Hed o@C(%fraWTbHHGIo r@IUPIhCCHlééK%t télgcfae hatelis® dfRédiated\by p21, an
roxy, -(CI-C86)alk C2-C6) al kenyl ,

|nh|b|tqrcgf gmhm qigm%ndent (@gs%) la?/ll@;g@,almggs unhgclmpllcated in cancer by

mduéz: %ta 5%% ﬁié‘\% EGF ﬁl%@?%%%dfl:m) ﬁiéﬁvé@%%rﬂfera‘tﬁﬁ as well

as cernt<in @8 RDGH (PDGERR padVESSP) padhwaysy invplved in angiogenesis.

Losshcgtqu %)t&%wlté%lons lw?#%é&a%ééeéﬁ ﬁ)e)%%ﬁg% in patients with the
basat ¢éiHRvue(sgh@iofide (BCNS), rEtdrediedty ldésease chatacterized by multiple basal

cel oe%cw%fég«%é&%iwpgﬂ%ws.rﬁ@éas Ret<cHisbygacpassociated

with Baargk 6é?cénté?é‘%f régb&"dﬁﬁbé’éﬁi cettl @edifsimh ftQﬂﬁbH“@')tﬂHé’MBaram et al.,
consistin wherei n each sa

Cancgr ;@qsea@y@@gs@f ebg,q,qags)a@gumtq;,ad,cyl@wg q%watl 14: 78-81 (1996);
HahrPQltdée 100185 O,em pm 34 ttﬁiégée)gyg% N Seichbs 92518k 4 k@@@ Unden

en sel'ect group conS|st|ng
et alhzﬁancehﬁﬂsoﬁ@, 45@N5; mck;ogptcai). aAmyd., HuncGenetabRok1-6 (1997)).

Loss C?FSSIBS' %ct@) |g|tﬁlafgﬁ§(ca&s'\% &ﬁﬁft@% %rhg Is'lgnahng in basal cell

carc:nérﬁao‘p‘@ﬁﬁ‘rly%):ﬂ\lrétmb SmpGnujdtichs CGtvel bean identified in sporadic BCC

tumogsrciﬁcugﬁgl 3%? %%1@@%25@%@)' S Sel&?s‘fzf,ﬁq%}{ne rg]e o? Smo as the

sngndhﬁ% itkinniHe, rede@?or%dmblexnwr SKk3 Various inhibitors of hedgehog

sngnajl(lg}t@yg e@;i%eglgg%tggﬂ: |as )(%%%l%lgf%fgtug@lﬁ")almd that has been
show(n(l@'@rééi defl ckéle”ﬁ”@@fcﬁdarhﬂ@frﬂ%éb‘{)b t03|s |n SCLC Cyclopamme is

Co ar 12)t
bellemrtsemg&ntrﬁm@ fycBiedipg )to its (fen%h@dﬁ@i (F@esl@i'o f@meﬁn shown
to m%ﬁ"@ %ﬁ;@%tﬁﬁﬁi%@ﬁg&&g%ﬁ ﬁ‘?r?fﬁgﬁ‘r% f%&ﬂa‘ﬁﬁy ‘ljJré{l'e)n kinase A (PKA)
whiclhn gtaintains Gistransceptienifactasaningctive. Respite aahgncamwth these and other

corRUHE REHPLIENT Bt W 10 gy s

pathwaspsti tuted by one to three substltuents i ndependent |y

sel ected fromthe grou consisting of halo, hydroxy,
“CN, -(Cl-C8)al kyI—M—@%@?—"@#S, - 0CF3,
W@W&ﬁéﬁ?nvenh@ relates to a compound of Formula I:

S(C1-Co) al kyl, (S—O)(CI C6) al kyl,, - S(=0) 2( C1- C6) al kyl ,
(C=0)0(Ci -Cs) al kyl, 5-(Gg0) (G -16) aldeyl , and

- (C3- C12) car bo® nclyl J any/ R3X apgd R3B or any two
R3A or any two R er to forman

addi ti onal carfp Cc r\ng :AQ menbers

t her eby form njg ged, TrpRcyclic
systens, said varpe ' ssonal ly contain
up to 2 double bonds R2 amdf e nitrogen can

be taken together to form aradditi GRred=xj
heterocyclic ring of from6 to 9 nenbers thereby

form ng bridged, fused or spiro cyclic systems, said
carbocyclic ring may optionally contain up to 2 double
bonds; R4 is selected fromthe group consisti ng
of hydrogen, -(G -C6)al kyl, -(CH2)qOH,

-(CH2), 10( G - C6) al kyl (CH2)qO(C| C6) al kyl OH,

- (CH2) pCF3, - (CH2) pCN, - (CH2)pNI -12,

(CH2)pNH(C1 C6) aI kyI and (CH2)pNRC1 C6) al kylj2; 15R5

e .

s o o
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20 1 to 3 ring heteroatons selected fromthe group
consisting of N, O, and S, and wherein one or two
WORHPBWA42dt ons of said heterocyclyl are opti on&AIB2008/001575
substituted with an oxo group, and wherein each said
(CH2) noiety, alkyl, alkynyl, alkenyl, carbocyclyl,
aryl, and heterocyclyl are {i®dependently optionally
substituted by 1 to 5 substituents selected from R6;
25each R6 is independently selected fromthe group
or a pbarpiaceuticaltyfacaeptible $all whereM2, -(CH2)t(R7), -CF3

j?%:_céj R R na8penddatl§ selsctdH6m{ iR grbd LbMbibHg of halo, (CH)OH,
(CHYCFR) t (@HHCEN;ar bieye! YHORBINICHR2,  -(CH{C=O)N[(CH2)R®),

(CHAMUHFECSEUGEAT Kr) - () ¢ SrrCHONIGHARIPOMEHIR')
"C“%S‘éf&?h o AGHEOMEIETE T o S oar)
e H2YR ;

OV R7,
-(CHad ) MR HCDOPHER YR k7 ( CABHNOGROHE IR

MRS R LR, (S . o

-(CHo)(@(tRT)ineNbRTe N BIEY Gsy civi) GaerRinRTch, said (CHo) MERTY may optionally

be sn.{bgﬁt'g;% %btygf%%)Qw)ﬁ%&%?g%%?éé%%@g %&thed from the group

considting RoF 21(C-Lshakyi CHYIR7  hydifRy, -(C4-Ce)alkoxy, -CN, -(CH)CF3, and
,004427PCT/ 1 B2008/ 001575 5
-N[(([Z"gt 7k2] t N( R7) ( C=0) OR?7, - O( R7) =NN( R7) 2, - C( R7) =NOR7, - C( R
7)rRANsRIQIBEBd )fdom th U LoRi§tiNSOFRYdHDEEN ) 4C+-BRYaikyl, -(CH,),OH,
- R7) 2] N R7)(C=O)@éR&2' each R7 1s I ndependent]|y
(C-OUPHGHME-Eomateh, AL ENOCa il KA o ERRMR EgCHCF s
and ((%)(%Nal kynyl, -(C3-Cl2)carbocyclyl, and

1(2) aryl, or two R7 groups on the same 5 nitrogen
ateachrRY’ ipdndepiendently) selneted\fran thergravipt eangistingtaf hydepgen, -CN,

raloy Myl |G Cp BRIT AES COPRLEY KEXiCo i 0 ESIThARY, -

-OCFy, om-N[(@HgkR co8(CsCialisylf NS=0)(CurGs)alkybr tSEAC1-Ce)alkyl,

(-SRI O T e NG E ARG "EraCoCr

aryl)Car(@Hy¢d Yitor i 14 anembbrdei heteesdyclyhi d -eCHPIO(CH K (@C 10  aryl),

(CHISCHA ¢ 18 odinymenbeied | rebaiy; TG BMERCACeC o ary,

-(CHE)‘{(@‘&@P?W& Yo 98! ReMmBErddr Iﬁé’télto@zclgw,(wner%ﬁﬂ%iétHe&Qo@fclyl has 1 to
al o, hydrox yl,

_ ){ -CN, -(Cl-Cg)al _ _o%CL C6) al koxy )
4 ring heteroatouyseletegtfiom the group sgysistingatN, €)andS, qnd wherein each

said ?@S%ﬁﬁg}g)ﬂ,%dz hgt%%ggglfn(cr@yo%@a%yy !be substituted by one to three
substi{ueptsCndppendrndlycsalacted: from dke geaup consistingnef faloupydroxy, -CN,
ons. sti , NR3; ~ L 5 R84 cte ror €
CrERBRY cor€r Eelaked R ooosrs | AEERRRE) SO CREITalky
-(S=Q§(Chlz)sbélﬁmd |-3(=me(| ,CﬂE%al;qﬂ( =@=mmh (Ced)alig, !-(€=_O)(C1-?s)alkyl, and
Lnqe ndent sel ecte romthnhe I ou consi stin 0 ,
-<Cs-.003<i§%ey>éﬁ'w'yf (CH2)t OH, - (CH2) ?( 6. G o aryl ), °
: ({ada) R@B[iglls;’élét\?\cﬁboﬁm| e, gﬂﬁbq («:Gntieeirl(glldfow&gg@mbg(ce@s)alkyl,
eterocyc ereln sal etero a (0]
'(Cz-pie}@ﬁ(%é!{er&IG#é'ké@Y'ect e&F20 f@é’@&é"éﬁ&ﬂ%’ico‘ﬁéf@f(pn'&ﬁ)a'kyl'
3 : _ .
~(CHRH(CC oaitychy, GG IRICHR 1S 1T mBeldcR@Brocycly),

-(CHED(BH)ECe- G108 ARriher€QHNREHRMAC! Jo ridg merebered shetarocyclyl),
(CHRESETEANG L S0P LRSI LIS o1 Hiipored neterccy)

whereinsaid hietegooyfclyNring haaricto3t ring heteroad®dmgselgetedoinomni, O, or S, and
same carbon atom may be taken together with the carbon
atomto forma 3 to 7 nenbered 25 carbocyclyl ring,
wherein each said al kyl, aryl, (CH2) noiety,
carbocyclyl, and heterocyclyl may optionally be
substituted by one to three substituents independently
sel ected fromthe group consisting of -(Cl-C6)alkyl,

N N
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In anot her enbodi nent is provided a conpound of
Formula 1: 5 R3B (Rl)n..------ R3BF1R3B R38 R3A I m R3A
WORSE/IRIRTRIANRAC( =X) R5 or a pharnmaceutical |y XEdTEBRUBIOISTS
salt wherein: each Rl is independently selected from
the group consisting of halo, -(CH2)tOH,
(CH2) t CF3, - (CHACEN, - NO2, - ( CHR) INRCH2) R912, - (CH2) t ( C=0)
NRCH2) t R12, 10
-(CH2)tNRCH2) tRI (C=0) [ (CH2) RI, - (CH2) t NRCH2) t R9. 1S(0) [ (
whereli2$&8] alkyl, cycloalkyl, aryl, and heterocyclyl may optionally be substituted by
one ch_g tS( %%Mﬁ Lndergtlc)?_g Itec‘?i 8) f4ré CH%) Rgio'u_p( gl)_f?s) s%%’g_of halo,
0 t -
hydr&@"z)-t@d: )ké%@dﬂmt m%%@%@%ﬂ) 88, ( KWRCHYFSEY  -NO;,
-S(Cr cﬂ@-@(% y)elkyl - (HFAR¢(Ca-Ca)alkr y| ,-(GFA)O(C1-Co)alkyl,
(C= ?%)&6 ,[“ﬂ gnﬁdngg f)(;:Slrblatrg#,éwlocyc:I y1l) wherein each said

ronal Ty’ 15 be substituted by one
t @nyvR> saﬂnlsz meanystworﬁfé\mmwwR%BetmbeMenangemer to form an

addltgn %ef&onfﬂ;g%;l;nn Ekrlom( ?éﬁ%) al kgl rgn{}}%}e%y %ﬁ%{q%;( lg@gfg fused or
splro cluésmémetswu tamorydie rigatay apmtamy icoatai upyi2 deebie bonds;

)acg)cglzé( t'@ld)"é%ﬂj?n Ca('CPQ) tai(gpdogeg)% tg”form an additional
hetero(:ﬁ‘d%) &4 fréeR) ey Intdinbers Chioed 3rm|2\ ed(ﬁ%’gﬂ RFNpiro cyclic

each IS I ndependently sel ec rom t group
systegis Saigk ¢aigoqyrchwug o@yrpptlo@ﬁlly ﬁ%ﬂté'" uwt@r%stgzuble bonds;

?glls%&%téd erom (fgg%a&mang ofl fyrar&Gart! (& N¥Lyalkyl, -(CH2)OH,
-(CHﬂ@@vW{)@'@ﬂZ)«Wi)qO%e@e)amy@w (CHBEN3 C1-(CHRRCAY | (CB2),NH;,

-(CHz)i@lé C@%ﬁéﬁycm m%&lk%ﬂ:g%bcycl yl,

(s@fec@d))fmnyl the 2§roupCe)digtirtgd o4 +(Eidajatkyl, -(Co-Co)alkenyl,

-(CoE Pl NG GRS cTHEHG AT ) (CHal(Cr-Cajalkoxy,

-(CHz)mElrl% @deCGQ Qaggm) 4@H5S{N{(@H»JF¥12 and -(CHz)tN[(cHz)tR"](ce-cw)aryl
menber ed hetero

(CH:AM i M r@%mhe@a.hftwew'ﬂby@wt%zm 419 h4Y mefpered heterocyclyl)

and %@H?ﬁgﬂ%ﬁgﬁh%tﬁ%&m@rémﬁeﬁ&csa\%ygomgm Bgid¥etdlocyclyl has

wherei n each said
1 to 3009 hetrraatppsTsaleted Fooothermoup gorgisting af NoSy @ng|S, and wherein

one @rr Yo c%%nhﬁfo%éj‘éyghw hé‘@’tcgelfyin P@lol oPQ‘fé@%‘tnhﬁ%‘&e E\ch an oxo

ne to three substituen ent
groug, ramhwﬂlmegmnqh saich §Cd5)imaojety! alkyl, @Jkylnyt:i atheyyl ca@ocyclyl, aryl, and

N TNV O M —————

from R&( =0) 2( C1- C6) al kyl , -(C=0)0(Cl1- ce) al kyl ,
R%BCH‘ &(Q’ H@gbﬁ@é%}tﬁyfez@t%{rg@ C?ég&ﬁ%ﬁ of a2|dpe halo, -NO;,
7 7
-Z:R gg@:ﬂzﬁs ?190#3 I-‘anF%g@g;lHFz ééOCH%(F o(C C)H_z),(cﬁ C )ary c@ {CHg)tC =N,
Gl S AMCHC Icarocy R, " CRMCeCro) AR, (CHA( to 14
membered  heterocyclyl)(R’),  -(CH2)SR’, -(CH2)(S=O)R’,  -(CH2)S(=0).R’,
AC(R)IN(R)S(=0)2R”, -S(=0):N(R’)2, -(C=O)R’, -(C=0)OR’, -[C(R")}O(C=O)R’,
C(R")2KIO(C=O)N(R")2,  -[C(R"):IN(R}C=0)R”, -[C(R"):IN(R")2, -[C(R")2OR’,
JC(RNN(R™HC=0)OR’, C(RAN(R'NC=0)N(R")2, -[C(R")2N(R")S(=0)N(R")2,
JC(R™)AN(RIN(R")2,  -(C=O)N(R");, -O(C=0)N(R")2, -[C(R"):}OR’, -C(R"),;SR’,
-[C(R")2I(S=0)R’, -[C(R")2iS(=0)2R’, -[C(R")2}S(=0)N(R)2, -[C(R")2IN(R”)(C=O)R’,
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(C=0)(CG -Co6)al kyl, -(CH2)(C3-C12)carbocyclyl,

-(CH2) (C6-Cio)aryl, -(CH2)(4 to 14 nenbered
WOREY%MWaE/cl yl ), - (CH2)t Q( CH2) 4C6-Ci o) aryl , PCT/IB2008/001575

-(CH2)tQ(CH2) 44 to 14 menbered 10 heterocyclyl),

-(CH2) (C=0) (CH2) 4C6-Ci o) aryl, and -(CH2)4C=0) (CH2) 44

to 14 menbered heterocyclyl),. wherein each said

het erocyclyl ring has 1 to 4 ring heteroatons sel ected

fromN, 0, and S, and wherein each said al kyl,

IC(R%LNQ@{(M ORTr y! .-CRRY=RRKRT)2CY CLG(R"VENORPL | 0re(R")sNGRTIN(R)z,

to th bst d d I
PRI Jor o208 AESRBANEACRONR I o hycr oxy,

BB R G ity <blBi P hBRAICR S, CHe-CHAM, -(CzCotaken,

-(C-C{)8HgNyICAORE) sa)chkicyclgl ﬂn)iz(@ C@Baral a1 two- REgogupscan the same
mtrog_e&%ore{g?x g%q_g%}i %gfgl\wﬁ%% h\y he n?tpérjﬁ/en%txmatr? dfo&gg % Fo g rgr;/embered

heterbeylyRIhgo whengint said Reteroeyclyb aingatiesn1 ttogﬁrlhgrhateroﬁtuma selected
r|n of from3 to,9

dd |
fom i P STRIRIAG Bl cond S b e R SIBHES )P S cahpn atom

may E@t&eﬁ%&&ﬁ&pwﬁ tlﬁé asrbamat@ﬁtto et & B t6 Minehibedd Earbdcyclyl ring
bl e bonds; and R3B on the nitro

and whereiseaciksaict ks Alkenyloanb. hatacusiY 41ch Raocyclyi sy optionally
be s ﬂt@&y rlo&gg{éﬁﬂ}r@é %Ibgmu@nfsom%eﬁgﬁ@ﬁ{tﬁ §d18£@BYfrom the group

rm ng use 4;8 ro cyclic s(%stem sai d
consubtmgerof:ybaioc hiydrgxyray-Ghbt | B aCk)alkybnt-6F nCelglkoxy.2 -CF3, -OCFs,

MRS RELSic iy o= TlE B LSS EO B g 01

Ce)alkyl A3 QNOHCalkyl| and -(C{GRRRIRCEEYICE) al kyl OH,

(&b hlRetec sy 8 Rinte cArSRTP@RbOn Ry 0L NES) al Kyl 12; s

| Résekeetrd ffdrﬁmn Cgmwmusmgwfawmgenf -(C1-Ce)alkyl, -(CH2)C=N, -
(C1 al Kyl , Co) al kenyl (C2- C6) al kynyl ,
NOz, 3{‘@?@5?@3 C12) car bocycl yl, -(CH2) (C6-Clo)aryl,
'dE selected from the group consisting of H, §C1 Ce)alkyl,
)t R12,

t tN
-(CHzng("% @mz)) S5 YD, HBHONCY ErdoprReRtses and PR o 14

ren SIS AR RS ot Bt s

from ket @rouipyaoingis}ing \oifi &, €. ransbS horstwodR T grasips e thgl sarae nitroggn atom

my B BSO8R b rocyc
ring whekilhahir betpubquclyarrmgomtlooaw hgs sLibs 13 ting eaﬂdttiﬁbal heteroatoms

seleclHL HRM HeaBIPUb orie, S 2 and, Sy, BF 185 LR G'the same

carbdtl K@Y mayChe M@hctbgétheﬁ% tharartet eromqurh ar39to 7 membered
|ndefendently optional ly substitu

carbagyyl | G bEsh coadh S0 AR, SV (CHY Tabigh rgarbacyclyl, and
heterbEﬂ:g)q erﬂﬂ? '&g'hbfnaﬁ\&ﬁé tsﬁgstftﬁ@m E)h 8né rt@ Mﬁre%oﬁﬁis%tdefhﬂs ﬁfdependently

selectetirpm, thewmconmtmgzqfr(@ec lésy yloq hyqroxy({sclz%)@ilmxv -CN, -

(CHA%C%@?)@@ %30399? ﬁﬁgéﬂ@%@@bo Y€} Lol and -(CH)(4 to 14

membereddieteliveyclyld swhersin saidMeteoCiradyl 1871 tq BHihgt Heteparoms gelected

fom S cohgea of e GO 57 LNCR) S(=0) 257,

- le@EIRB)i2 b (Atégehifapendently selected from 1, 2, 3, 4, or 5;

[ C(R7) 2] 0( C=0) N( R7 R7 0R7
ftipentmamy Eilt s RE]
4 hidtaN |ﬁ%§é e E?Kr%@‘\a selected fromO 10r2:

R BENCRA S(=0) 2N(R7) > PO R7) 21N (RT)N

(RT) 2, -(C=0)N(R7) 2. -0(C=0)N (R7)2, -[C(R7)2]tORY,

- C(R7) 2SR7, [ C(R7) 2]t (S=0) R7, -[C(R7)2]tS(=0) 2R7,
-[C(R7) 2]t S(=0) 2N(R7) 2, - [ C(R7) 2] t N(R7) ( C=0) R7,

[ C(R7) 2], N( R7) ( C=0) OR?7, - C( R7) =NN( R7) 2, - C( R7) =NOR?7, - C(R
7) 2N(R7) N( R7) 2, [ C(R7) 2] t N( R7) S(=0) 2N(R7) 2, and

~7 N\ A\ R 17 PN\ I~
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NRCH2) t R12, -NO2, -S(Cl-C6)alkyl, -(S=0)(Cl-Co)alkyl,
-S(=0)2(G -C6)al kyl, -(C=0)0(Cl 25C6) al kyl
WO 20094944271 - C6) al kyl , and - (C3- Cl12) car bocycl y1;PCX/1B3008/001575
selected fromthe group consisting of 0, S, and NRS;
R8 is selected fromthe group consisting of hydrogen,
-(G-06)al kyl, -(CH2)tCEN, - N2, and -S(=0)2R9; each
RO is independently selected fromthe group consisting
of hydrogen, 30 -(Cl-C6)al kyl, -(CH2)tOH,
(e@bﬁ)ﬂué 651r€fégléranddpendéﬂlsl2§e(léﬁie£ftamﬂm1bapsodr}4 and

haaeh ad§ anwte%%fgn %agfqﬂvh%&ﬁ%f ﬁpaﬁ o%é o &E‘Bezalf ?om

”é%cﬂWnHl%nQEl@@éﬁthé'ﬁbﬁafenﬂ& sQectéH‘ﬂroﬁt 00f, ore0 RO groups
on the sanme nitrogen atom nay be takeh together Wi th

t He appthepgebodinent isopmoyided 2 @m@otm%frmmﬁ ‘WO

2009/ 004427PCT/ 1B2008/ 001575 9 heterocyclyl ring
wherei n said heterocyclyl ring qptlonally has 1 to 3
ring additional heteroatgys selfectegsfromthe group
consi sting of N0, and or t oups on the
sane carbon ato bent aken N Wi th the carbon
atomto formafB to nme car bogy®fyl ring,
wherei n each sgj d al kyl,
carbocyclyl, an e Nocycl
substituted by one to thre&S uents i ndependently
sel ected fromthe group cong&¥sting WCEYEL- C6) al kyl
hal o, hydroxy, -(G -C6)al koxy, -CN, - (CH2)tCF3,
-(CH2)t (C6-Clo)aryl, -NH(G -106) al kyl, -NRC1-C6)al ky1J2

gi.'ﬂ%%a eterocyclyl) wherein said
orawg‘ra%cyc '? E@esp}%bl gE(\?\{hl%gegnheteroatoms sel ected from
t leachyRLip mdnpandenmgseiectud fom el gs;uplc)rmastmp dfdalo, -(CH2):OH,

cHpRISPendRad=g: TinGs 3 -GloRIEITR, o (CHHC=ONICHR,

-(CH;!)M@@)}R@}OC#@)[(%HARBI 2; each n is +(gmﬁp~nauaxR995@>WKCH2)tR91,
(crsumlipAartich dehbySRErRLY, Acrard,  OlcPfiEnne
-(CHQJ@@W@H&WEOU“ o{CH) mﬂ)ﬁo tCHgtR’? t '(CHz)tO(C =0)[(CH2)R?,

h
NICHAB NGO MR ol rzmy?fwgyét arfCle) GorCrany,  and
(CH'E_E(A ké 1@%&#&6&&”@9#&)&2&% 'w?\eli’élﬁ\éa@ﬁ%aﬂi (@H})‘H@i?g‘% RYS Kptlonally

or mul . (R NRZRobkob [ Rolo \, . ...

be substitated mqgmeRgtA mAm%tﬁganeMengy selected from the group

cons%ﬁﬁgﬁs |ngéb %lgekm Ia?/’sgjglt gg&rgﬁal C%a%mc’?%’up céns@??ﬁg& and

-N[(Cof2)R¥b;0, - (CH2) t OH,

85@*'%% dz?rom e Fdup nisistith o Hyaroden Rl-?c;- Shtkgt, L{cH),0H,
-(C=QIOHNIRTLCHRHIC=0T HA DD ERalkyl( CtRHHAD (CH+2q)alIRPIOH(, 0)(€H2),CF3,
a"d-MS(O)wNRCHz)tmz - (CH2) t S( 0) WRCH2) R91, - ( CH2) R9, -

bndentl selected from the gro consustmg of hydrogen, -CN,
CH2 é}t ngHZ) t (C=0 CEIZ é }f dq C
halo,= byqrpgqqs( Q) lkynyl -Cejalkoxy, -CF3,

-OCF3{ CH%)[(éﬁarﬁPE? Café?(@‘%ﬁcaéfkyl, (P5LOY (TR SAIRYAT YIS (=BIfiC,-Ce)alkyl,
-(C=0)0(C+-Ce)alkyl, -(C=0)(C4-Cs)alky!, -(CH2){(C3-C12)carbocyclyl, -(CHz)(Ce-C1o)aryl,
-(CH2)(4 to 14 membered heterocyclyl), -(CH2){O(CHz)«(Ce-C1o aryl), -(CH2)O(CH2)(4 to
14 membered heterocyclyl), -(CH2)(C=0)(CH )(Cs-C10 aryl), and -(CHz)(C=0)(CH2):(4
to 14 membered heterocyclyl), wherein each said heterocyclyl has 1 to 4 ring

heteroatoms selected from the group consisting of N, O, and S, and wherein each said
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WD 2009/ 004427PCT/ 1B2008/ 001575 - 10 - (CH2)(4 to 14
nmenbered heterocyclyl) wherein each said (CH2) noiety
WO/ @Wd427onal | y be substituted by one to two PCT/IB2008/001575

substituents independently selected fromthe group

consi sting of -(C -C6)al kyl, hal o, hydroxy,

-(C, C6)al koxy, -CN, -(CH2)t&R3, and N [(CH2)R912; 5R2

is selected fromthe group consisting of hydrogen,
-(Cl-Ce)al kyl, -(CH2)qOH, (C=0)0(CH2)4C6-Ci o)aryl,

alkyl, %@@B@FQ Ic@nalﬂféférocy Cﬁ'ﬂhﬁ%@énﬁ@)@é %Mg%?ghted by one to three

each

substltuﬁiﬁﬁeﬂdﬁnﬂﬂdyntbelsé frpmﬁneh@rogpmsaﬁyﬁguty‘thai@ pydroxy, -CN,
| d . -
- EYIEG R ERNORL0 SR P (IR oy -S(CrCoaky

-(S=0)(ERCe)alkyt, os(Fe)z(che)alkyl -(c =0)O(C+-Ce)alkyl, (C O)(C1-Ce)alkyl and

S( C1- 08) al kyl , - ( S=0) (C1- C8) al kyl , - S(=0) 2( C1- C
'(CB"gzgﬂ %HCVCWEC—O) o)(% 366) al(kyl)( (c_og ?c1yos) al(kyl) (

é%ﬁz)ﬁ@rscik@eﬁéﬁ@émwc blected( febid) #e5-grbp avonbisting of hydrogen,
© éCI—|2)(4 to 14 nenbered heterocy
{(Cy-

e()@il‘&‘)tq(@elﬁe()iﬂse'm alGe- ps)ajlzy@y}z)tqg%sm tG=NO(C1-Ce)alkyl,
(c-o;‘?@?é )%ﬂ%}et fﬁ (}ég(égﬂ %)carb(a@é%)lgOCf%Q)QU%)G1Q)€g,v|ClQCHZ),(4 to 14
memlbmedrlmtgf@k:ytl:lyl) %Hrz)@@"@y&%ﬁ Camaryh e(@ﬁd@(@"&z)t(“h@ﬁ‘l negmbered

vetrf e 54 1 SR LRI HER I OACHps o 14 momosrc

heterad:ycjyl) wherdin ®@ach\dajd hetplrocyalyd rlhgethas dcgocﬂ yingrheferoatoms selected

vom RE SR wEERER ot S S Bob O R i bt may

optnoﬁ‘&ciz%e BNBBtmméd b}CBhe to thré@buﬁﬁt)taéktﬁl indepteBtetly akleated from the

group (cgngﬂr@l °é6')ac{9kylyd oxg,(:L E@sﬂz (Ng{_- _ 8&19[1;”((:8) ?3' @{Ildxy -CF3, -OCF3;,
NICHeFRT, % 6% Cargbk»éikyl {(SFNCEFERRYRLEL0)@ICoalkyl, -(C=0)O(C:-

ocycl

Cs)alkﬁdéﬁéeﬂﬁ&tqe)alkﬂl and E(@a-f@@?ﬁ{m@ygylogb consi sting of .
%Qﬁ OG?aFkyn ﬂ’gﬁi’%ﬁém‘ or(a )Ra’m%%ﬂ%eytaken together to form an

C1- Co) al
addltlo(na]:cr)rpmycﬂe)ruigkgl from(m)gzlmgmbng. daensby yernying bridged, fused or

spiro ﬁ&ﬁHZ %}é%rp%é’ )jatfa%m) %ﬁi&g%ﬁﬁ%ﬁ{aﬁgup to 2 double bonds;

or -(CH2)tQ(CH2) (4 to 14 nmenbered 25 heterocyclyl),

tg gr)lm &)Ci—lﬁ?{_}tet mg%pol)c?p)i)é v&ﬁg%&té&ﬂi% 0}&M4éddltlonal

heterB&JchE PG CAfftonh i6M® $atenibdrs thereby gorhﬂhg? bndg@drsfusai ecspitb cyclic
fromN, 0, and S, and V\/r]erazll n each s

systeara.sa@agafﬁsqcyclgrrmg AN aPHeTaly Sop i ub 1 Bubledents; be

5§ iskldctet RynPiHR é&ub%&ﬁnsﬁﬁ?fdﬂﬁyu , L@lepgarENt(OH,),0H,
ected fromthe group consis of hal o, hydr oxy,
-(CHz)@dC1 -Qelalkyds) -4 RPHO(Cae IH. K pC(EEe g @dﬁsCNso(CHz)pNHz

B e

B) c€lected) dloky |the agroup ( G:sixtingc af boécyccy)alkybr -(C>-Ce)alkenyl,

(C G RE HER G iR thos O AP G MR R O fcaalkoxy,
(CHQD@FQRC% C ) ylTenhe(GH3)INCHRRY N ng(mw@wmn@&cmam

RS R e TR T P

and C?@HE}{(N[(@%XR"]?(&QH*JHQ bl‘ﬂ@ﬁw‘beréa heteroc %(clyBZ wharditBeach  said
rogen can be taken together to form a

heteramlyl hes di toribtiea begemtemls.se@csﬁd om0 arRyPocansingag of N, O, and
S, an?h\ﬁﬁfr@n bR¢ '& tWo Qﬁfﬁ&eﬁpn'fsuéfeéild)hefépéé IyF %Fd bﬁtlonall¥ substituted
system said heterocyclic ring may optional contain

up to 2 double bonds; R4 is selected fromthe group

consi sting of hydrogen, -(C1-C6) al kyl, -(CH2) gOH,

(CH2) g0(d - C6) al kyl , -(CH2), 10(Ci - C6) al kyl ON,

- (CH2) pCF3, - (CH2) pCN, - (CH2) pNH2,

(CH2) pNH( G - C6) al kyl, and - (CH2) pN[ (Cl1- C6) al kyl ] 2;
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25 -[C(R7) 2]t N(R7) (C=0) OR7, 4C(R)2] N(R7) (C=0) N(R7) 2,
-[ C(R7) 2] t N(R7) S(=0) 2N( R7) 2,
WOPRPMPM'N( R7) N( R7) 2, - (C=0) N(R7) 2, - 0( C=0) N( REJTAB2008/001575
-[C(R7) 2]t OR7, -C(R7)2SR7, [ C(R7) 2] 1( S=0) R7,
-[ C(R7) 2] 1S(=0) 2R7, -[C(R7)2]tS(=0)2N(R7) 2,
-[C(R7) 2] N(R7) (C=0) R7, -8-
[ C(R7) 2] t N(R7) (C=0) OR7, - C(R7) =NN( R7) 2, - C( R7) =NOR7, - C(R
7) 2N(R7) N(R7) 2, [C(R7) 2] t N(R7) S(=0) 2N(R7) 2, and
with -drlc(o%) giofw( Fb?ﬁﬁ( WCFélhRéhail sc’#iGtﬁé(ldﬁilembiﬂtv, nacigwelmﬁmiyl.yalkenyt
carbs%gﬁ%gm, @rnd_o :p,efe_rgqgggtfgé g%gq:p@) en :opgé{%ly st%tih?enc}/ Ib’y 1t05
substifuehtsECHRRAEY FronPRE:t WO R7 groups on the sanme nitrogen
atom may be taken 'together with the nitrogen atomto

7; ®ash R Hsltinﬂi@eﬁﬁﬁiﬂibfr selegted &ogihel grpup icABSisting:elazide; dalp, -NO.,
ORI o RFAndE L ACHL I IRACTRR Tl i can.
-(C1-Cejathybt L(k;ﬂjizat(?a\mzobara%nycm(sé)n t(ﬁb‘lzﬂﬁeg@m_)myl(l??. t-feH2)(4 to 14
meng CahERRBRETY SIS S S&-0nR
-[c(Rng]agngR?sgw)@?élai-sm)kuﬁ’)zag:«Fu%R’.;rjm;omler qg(RQﬂlO(cm)R’,
IR IO B | @R@E}M&&ggﬁ@%ﬁ ME iy et GRTCEY

7 { i - 7 Qf= 7
ICRIEINR f;l@w’s,f '( 39.(%35@352&‘(’?”?’”(;@2'- og§§R7)21‘N<R7 ISEOLNR:
TCRMRIBINERDZ,  -REBING s - CERONRDeS=d(RDI@F A (HRSR,
e BRI ERACO RN B, ORINRIC=OR
(CRIRINRHUCTONIR' he -GBONNRSst | rGRI=NORS, érﬁﬂ(ﬂﬁmm’wm’».
<colfAAS IR i MR, ° Dy

eaabh B issindepeientdg selectakfront Hd -CFgm-(heCyalkyip -(C>-Ce)alkenyl,

(BB T SO eSS g bl g same

~ nitrogdrCatdnd ﬁ'\é?{tﬂé thkemesgetticidvitether figygen hfom wWhdimi 5 368dnembered

eterocyclyl has 1 to 3 ring heteroatons selected from
heterogycly|, Higy WhsHeiNSsaidh hetarosychi ring hass 19,3 ¢riRg hlergatams, selected

from e Eﬁﬁxpsédﬁiéﬁgrﬂftm,ogﬁﬁn@@?mr'mﬁ Iﬂiye?lto%g@bnt Peeidnd carbon atom
wth the nitrogen atomto forma 5 To 3 nenbered

may he takencipgetper with dhevaaibenratemite fere ardleyt mpmbered, carbocyclyl ring
. ) ; ST )

anc ARbIs Sab ooy S 8 e kogl P e fmay optonaly

be substititedgby une tonthree sudbstitueatsb indepeodentlyy selectedkisom the group

together with t carbgn a rm
cons sl BEnEle pOWIBGT g (GBI e sl SalfiokyiCFs. -OCFs
-N[(m{zXR?]z,(-iﬂlﬂ%)-Sl@i-gg)aikyﬁ A(SOYCI-Ljalled SEORE £Calkyl, YC=0)0(Cr-
Cﬁ)alg\a%ﬁgbﬁ&g?‘éﬁ)gmﬂ%ﬁ%&6@%#’19 C?ﬂ?"&&?'& fromthe group

CO8isdldchst ﬁ(ﬁm‘tﬁ@gr\lﬁ)@idslélting a0 S, BHENREY,

- (GL- C6égl koxy, -CN, - (CH2)TCF3, -(CH2)(C6-Clo)aryl, _

F{(essleaien KM the afacp. cansisting of hyeliegen( (el GHICEN, -
Noz,{ﬁg’%gg:_@)zh&terocyclyl) wherein said heterocyclyl has 1
0

i ng het er oat ons sel ected fromthe group
ceash sRT rig intlepgndentiy nseisited Sserhthe igsoum depeistingtafyhydrogen,

+(Crgpafiyh ZOHBIOH, Sl (EHEIERE Rratabbycly, dnd JoHaa to

14 memiaped denélogydlyl), lwhereirB sa@ hdtereaycly! chass1 to 3 ring heteroatoms

i n endently 2, 3,4, 0 ;. ~and each w_ ¢S
seleqtdth SR i orgprs consisifia 8 N2 0. 3R oA Reshiticaraupe qnythe same
nitrodeiVA0i PAy bRl tak&s tdgettier GaDBE Hitréden oM Ho¥olm & 5 fo 8 membered
pharnaceu¥|cally acceptabl e salt thereof wherein the 4

posi tion has absolute configuration R WO

2009/ 004427PCT/ 1B2008/ 001575 - 13 - I n one
enbodi ment the invention relates to a conpound of
Formula 1 or a pharmaceutically acceptable salt

t hereof wherein the 4 position has absol ute
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10 heterocyclyl) wherein each said (CH2) noiety may
optionally be substituted by one to two substituents

WO 20044 dent | y sel ected fromthe group consi stPiGIgBgH08/001575
- (C1-Co6) al kyl, hal o, hydroxy, -(Cl-C6)al koxy, -CN,
-(CH2)tCF3, and -N[ (CH2) R12. In anot her enbodi nent the
invention relates to a conpognd of Fornmula 1 or a
pharmaceutically acceptable salt thereof wherein each
Rl is independently selected 15 fromthe group

hetemuyslyswlnggwbérehabald hét@l‘dib)/tQH,nn (@tﬁhh@fhas {(Ebl23trﬁ§|\hdditional

hetep%rmé%%f%%gm 350 (t@np@;: pg@f }\lt ED(C D or fwo R gro(ugs on the

&R ma (W@éﬁéf%&tl‘m}tﬁ R, caﬁﬂgn at%'l_n|2 to form a 3 to 7

t R3], wherein each sai

memhﬁr%q! 9ar§ayy@ﬂtrunsnw peibeach paid;ali, eaﬂbgcldﬁeg@lgtyz warbocyclyl, and

hete?dé?ﬁ&l n&pc’( dngﬁ‘é?‘é@;ﬂ% LUY?c? %k‘iﬁ{e 911 Hr@énshBEtétgéﬂgHndependently

selected:IFOOG)hﬁI grouy congisting ()G(Q){E)aygyl ahaio hmﬂl) (R4 Ze)alkoxy, -CN, -

CHER ARGy A G Tl corh RIS o 14

menﬁ@m&béteﬁm@l)rwmeh é%ld hétldrdilﬁy_c?ﬁicﬂg)egztg)@ ﬂl‘(i% nggefﬁch_tgm@melected

fromt %ﬂ%ﬂ%ﬁé‘é&%m& Sy“n%( éng) and - (CH2)t O (CH2NR9]
Whedcigis Grifdpendertly (10123, margy may optionally be

substituted by 257°0ne to ‘two substituents

i rﬁ?@bér‘?d@ﬁ?l’%ﬂ@éﬂlégt bR. B 4n®t¥ie group consisting of

( hy xy, -(C, -0C6)al koxy, -CN,
%ﬁ&@ghuépedgﬁh%?g I n anot her enbodi nent the
i reashtn isindepenadentlyt® 1a2cdmsdund of Formula 1 or a

p ) I't thereof wherein each
@cﬂ%ﬁ%%de%?h&%n&@%% I‘g‘ﬁjbf’g&. ﬁent the invention
rdwheslstlmdepetndammmm of2For mula 1 or a 30

D BEE i ok oSREAT I el cRbs LS BNy s 15
(phe@ﬁtriemwldH—bbﬁznmwﬁztdl-ngn]e:ﬂpwomm}abétm.@u bst i tuents

P&dgtﬂ g %el ected fromthe consi stl ng of

n m ﬂ%}ﬂ@"tmpwydaq Afiferpula iy
(CH2 ) CF3, and - NRCH2) t R12.

2009/ 004427PCT/ 1B2008/ 001575 - 334 - I n anot her
enmbodi ment the inventiongsel at toga conpound of
Formula | or a®har maceut i cal | y/ acgeptgbl e salt

t her eof wherei n ¢&gi RIN| KR ( CN2}+C wherein each
said (CH2) noi § : Bstituted by one
to two substlt dted fromthe

) d al % k#®, hydroxy, 5

- (G -Co) al koxy, -CN, , afhd - NRCH2) P12.

I n one enbodi nent the invenkron rel 8REEXRD a conpound
of Formula | or a pharmaceutically acceptable salt

t hereof wherein each Rl is -(CH2) NRCH2NR12, wherein

or 2 RSyt e S NP coondent 1y sel acted from

t leacg rRiup |mpenaenu;gsaécted@ﬂor®6halgmup corsisting Fofdvatex \-(CH,)OH,

(CHTane drBivant et nvACHIRNGHIEES | JCHMEAINGHIRT

-(CHQN[(@JQTRP]@C*OH(C@)WW maceut i cal | y a MEQR@H%R@%QW[(CW»R"]

s ti
<CH@§«<9)M¢27» ot 5%%@)@@%%@1@ Toe SQEHRLUL cdCHQIBHIR?]

tuentsgd | ected b

(CHzt)‘ ﬁ ?‘g |ng of T%%@mhpﬁﬁal o, (@qg@éb ?%[(CHZ)tRQI'
-N[(Cl'(zlfﬂ )G QMGHIREN, -(QHaMG+ CR¥;arboeyclyNRGHRYER(Co-Cro)aryl, and

I n one enbodi nent the invention relates to a conpound

of Formula | or a pharmaceutically acceptable salt

t hereof wherein each Rl is -(CH2)t( (CH2) R9], wherein

each said (CH2) noiety may optionally be substituted

by one to two substituents independently selected from

the group conS| stl ng of -(Cl Co) al kyI hal o, hydroxy,

~A ~Ns N\ T S\ NN AIF 7 71 1\ 1 A1 ~
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In one enbodi nent the invention relates to a conmpound
of Formula | or a pharnmaceutically acceptable salt
WO 20eYWd427wher ei n each R3A is independent|y selPEd{IBIOSAISTS
2009/ 004427PCT/ 1 B2008/ 001575 - 15 - fromthe group
consi sting of hydrogen, -CN, hal o, hydroxy,
-(Cl-Co) al kyl, -(C2-C6)al keggylL,
-(C2-Co6) al kynyl , -(C, - C6) al koxy, -CF3, -0CF3,
- NRCH2) t R912,
-(CH;{41o W)rﬁélhbéred( I@t@%@ﬁlywﬁ*éﬁuleacﬁ(sa@ REE)-rabips fwl optionally

be sylSIIpE bR 191 o evbsfityents rdsrendsatly ctefected iy ihe group

o A (o Caloky, -CN, -(CH,)CF d
consn@ti@l @F) Q('C(—: a“(C(\(,HZ) 4%%0 aryF2310 \%ere},n each (sa|2)d » an
-N[(Chlzk@?lz cycl oal kyl , aryl, and heterocyclyl rmy

ORVZI i§ @@ c ?cf’ ?roé'}ejfh%t Qltogjb n@étlﬁgeoft d}qo hs %gfkgf r-‘(YC§-|2)QOH,

i ndepen omt
-(C= (h)@(GHzmﬂiF@N)afyl G(CHz)GCOIC1@6))a|k¥'Y| (CH:()m(CG@@a'ka -(CH2),CF3,
d_@% OCF3, - NRCH2)tR121 - N2, - S(Cl- 06)al kyl ,
and -((Ha}CNs1 05 al kY1, - S(=0) 2( Cl- CB) al Kyl |
éEéIOR@’C ‘Tslrrﬁﬁbéhd@ﬂﬂy seﬁ&’fé& (rohr ) groliy Iconsisting of hydrogen -CN,

C3-C12) car bhocycl | n.one nbodl
halo, o oHCrEsARY: T =CoakBBnalorCPaRYYa 1-(GrCaalkoxy, -CFs,

'OCF%Q Rép: | V-RecapiLe %*OF(WG%%IKWGY%(Bomhce)amyl,
Ais i ndepe fr

ndentl romt he

-(C= Q)&(@n-ﬁs)ai@ﬂoﬂcﬁ%%gféa%alk)(lCMC"hh(Q) C yrareasychyl, (CHoH(Ce-Cro)any,

(CHS R iroren HefetobR, (RIRDO(CHLCo Gpan). -(CHIOCH:N4 to

14 memaeredmymom;yl) -(CH2)}(C= 0)(CH2)1(C6-C10 aryl), and -(CHx){(C=0)(CH2)«(4

5. i . - oar vl
to 14 SnesbRid TR WPBl) sty spld REorBiiaf hag ) 4 ring
hetervdtonsi selected froai theagroup conyistimpbk| O, and Srand whgrem each said
alkyl, AL AV, B0 e oty mby Retighaly, o8 SHFiRH S pne To three
substh@érﬂs lﬁd’ e@éﬁénﬂy @Blectddcﬂro%d c_ifr)b cdneikticg) ot l’@dyhydroxy -CN,

(CrCopalip { iy akepy. Epe by Ot O [@r@ﬁl X8, s(cr-coal,

«(S= O)E&@%kagﬂ2—@@5@%«'5¥ba)a1k(yp—-@3(=©}0@1)~@£)mklyl -?@Qoz(CrCs)alkyl and
car bocycl one enbod
-(Cs-Gn)cerhacyplykel ates to a conpound of Formula | or a

gg%él e n%eg@%h @DQ?\QL@dSﬁ{?}n fer ?&fgpr ‘Q‘&ﬁ&@hﬁb &A%y drogen,

ected fromt

-(C1-Cohalkyist | F(@zfﬁe)éibleh}(hgen(%ﬁs)a('@ﬂlym) al k§aF;, V\theD)O(ﬁcﬁe)alkyl

(C-QveeNaliil, R St THEL i (Ggg o 14

memiggred theterosyciyl), ngC HE) D@H)(CryOrofaryl, -(CHY)O(CBEK(@0hal & yiembered

heterodyE). T O CHaECODRBs) ANJE FEH(CEO)CHONA to 14 membered

heteroc?&li/g) heteiff@heh ldld hetefocys (ﬁgﬁhahkmu rmg heteroatoms selected
C=0) (C1- C6) al kyl , and car bocycl In one

from Nybb @ndert an whpfmﬁﬁ%ﬁandealbxle@arbecw'ﬂo ﬁm Reaterocyclyl may

ooyl ol STV St ) S o e
groupf consisting of habo,c bydroxy.i r@Nof-(Qﬁy@a)algEh (Cﬂﬂa)aH@Im -CF3 -OCF3,

NICRYE RN S rCOBIY G5l G RV LSO G polalky, -(C=0)O(C-
Copall GOIOI(CH-Ofaojl i (CCrapdiBbeizbky |

b B i RO b SRu R R ohapk MR BT 579 B tafil et dp form an

additibfaISERBOE/cHE rh?sof]frdrﬁ FHd ermehmteasr irebE forwm\g bridged, fused or
2009/ 004427PCT/ 1B2008/ 001575 - 16 - selected fromthe

group consisting of N, 0, and S, and wherein each said
al kyl, cycl oal kyl, aryl, and heterocyclyl may
optionally be substituted by one to three substituents
i ndependently selected fromthe group consisting of
hal o, hydroxy, -CN, (C1- C6) al kyl , (CB-ClO)aryI,

~ N NP SN A IFNA~I IS\ 1
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15- (C=0) (C1- C6) al kyl , and -(C3-Cl12)carbocyclyl. In one
enbodi nent the invention relates to a conpound of
WOR8PHH427I or a pharnmaceutical |y accept abl e s&(I/IB2008/001575
t hereof wherein each R3B is independently sel ected
fromthe group consisting of hydrogen, -(Cl-C6)alkyl,
- (C=0) 0(C1-C6) al kyl , -(CH2)§€3- C12)carbocyclyl,
-(CH2)t (C6-C10 aryl), wherein each said al kyl,
cycl oal kyl, and aryl, may 20 optionally be substituted
spirolgychid eystem!, Baidecasbbsyiclit riagtreay optqretig eontain splte& double bonds;
fromthe group consisting of hal o, hydroxy, -CN,
or _(c1-ce)al kyl, (06 Clo)aryl, -(Ci1-Cs)al koxy, -CF3,
0@ apn '\R@H@n 'trcb\@}) caﬁ(Eé @ﬁéﬁl' i@gbther to form an additional
(S—O) (Cl )al k C6) a
heterpmln)ca(nglofdegralﬁ&a 9 me(rtmjf(t m@)faﬂnwg bﬂaaad fused or spiro cyclic
t the
systemy AL AR PR ey gptnal contalh Up 102 BEbIRAL ¢
pIRer isesedected dohy thec ge:plpamnslstlagtoft hygregsin, wierEs)alkeh ctCHz2)OH,

CHTRG S T GRRR TR MR B,
(CH&)EMH(@C@éJhlkylahhd -(@RM[EhCs)alRyl,; thereof wher ei n each

I R Wb s Rl "< C Bl gy Coakeny
-<cz-99fa|k9ﬂﬂ' 'é(cbs)(@ma)cbwclw qc%hecetm{ows uklsHaﬁp(@Pcaalkoxy

en dent | sel ected from t e rOUp Oconsi stin |§] 8
(Ce-C1g)aryl,

(CHARNE SHhEr Grfaryl. on, (Qldz): BORT, - ( kAN

-(CHz)&%&@gﬁénfEér\éd he ¥cl%§:': gHz){@ﬁ@F@ {4R81%4 mebfBered heterocyclyl)

and - @H@))(M(Cﬂzm a(|4kytp 14 oaae;rm@@ da;tgrcpgyplyl) wherein each said

re S L Kt PG OB .,

S, arfdowheilein bnewor dwo wmbmmemw thléﬂtﬁonalli‘&ubstltuted

wit AR5t S’ WRRFAEL PR 38 (CHTESG AR, GG aeny,
carbd‘dyal?l sdrynandf hetefoegtifl Ge Fjepkhyéntlynbptionatly Sabstitatédyby 1 to 5
opt | onal rgw(k;% substituted by one to three
Y

s“bsgtuﬁgislsleﬂféltﬁ% endent|y sel ected fromthe group
C%éhﬁﬁ'@ﬂwd% eh@érﬂl{ é&é&ﬁﬁomﬁ@g&o&ﬁor@é@bl@ﬂulde halo, -NO,

C6 k
OR”, NERHB oo, -8 -O&HE @ Hey DICHEH(Co-CaryI(RT), -(CHCEN,

(Cs- @B%(ng"@@' {X*carbo%g_gg(ﬁ 8%1 égﬁ)zﬁkigbdm)arym’) ((CHx):(4 to 14

memberest ClhplesadyotyDiR)] r(@rethenbodeMSama i nvel@HaH(E0)R’,

CEAREISLRE ENGD OGR!, Soduon, JERIQ-OR.

[cmfe&ﬁow—@rma&)ander[cm )SltN(B&)(@dODROm t- [@(Rj)sz(ER )2, -IC(R")2}OR,

ACRDITYRT, | TR TNENGEOME B 1l RRRORE Oy

TCRURER NI, t ug0EO)N fpenmm-wwﬂ)sct 4O(RHORe -C(R);SR’,

RS 3?[?:?&%’“)%%%@ ° [g;%y)zh S &0y N TE RN R c=0)R",

7 Lor? Cl- 7 )
CRTEN =5 06 NS l(ﬁ()é‘ﬂ i%(y CR ﬁ?@k( REKYRIN(R7),

C(R'ANB Q)El)'@ Dcyland a{ﬁdR )é Nb% :ycl yl. In one
TP o RO, 2, ST oo

-(Cz—CEI)eheyn]‘/I Mﬁ)y@ﬂtaetmdycl% Bnds-(C&eg)anyt cort twp B&lgewipsdon the same
th t
nitroggreaa s Bkt ey sarohs Toder St pRhES 15 8 pgmberd

hetero8ydIi iy, w’ce&émt WMtem@lﬁm nihgnihds/ 1stel B ¢ihg d\dtematdnhte selected
group consi sting of hal o, hydroxy, -CN, -(Cl-C6)alkyl,

-(C6-C10)aryl, -(Cl-Co6)al koxy, -CF3, -0CF3,
-NRCH2) t R912, - N2, - S(Cl-Co)al kyl,
-(S=0) (C1-C6)al kyl, -S(=0)2(C1-0C86)al kyl, 20
-(C=0)0(C1-Cp) al kyi, -(C=0)(C1-0Cs6)alkyl, and
-(C3-C12) car bocycl yl . In one enbodi nent the
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In one enbodi nent the invention relates to a conmpound
of Formula | or a pharnmaceutically acceptable salt
WO 20eYWd427wherein R5 is sel ected fromthe groufCT/IB2008/001575

30consi sting of - (CH2) (C3-C12) car bocycl yl,
-(CH2) (C6-Clo)aryl, -(C112)p(C -C6) al koxy,
(CH2)t Q(CH2) 1(C6-CA o) aryl , = 2H2) t NRCH2) R12, - ( CH2) 1NRCH
2) RORC6- Clo)aryl, -(CH2)(4 to 14 menbered
het er ocycl yl ), (CH2)tO(CH2) 44 to 14 menber ed

from lie¢ graupyconsistingnaf N GHapd ISR@AIWRIR | draupsloh thensmme darbon atom

oy B b k15 S G5 gy caocycy g

and Wﬁél@ rpéhé?ﬂ%aﬁ!eblﬁy‘lt afkehyl0 @yl hketgfovyplyt Gﬁélcﬁbd’waw rriﬁy optionally
wher ei n one ‘or two car hon at os

be SH@EtEWSéyEY )ﬂ“eafcb thygei sHhstitupnts, indepen %@'W?HCM 89'5‘ the group
cons@ﬁ #‘pof aﬂglo e%g@t)cﬂyeaf(msai(é Ayl ol @ﬁ-!:sgﬂitﬁ)ix?lue-CFs -OCF;,

ona ~D ituted b%./‘, one to two su nts
i

-N[(Ql'h&ine.r’rU@zt-iSst;-Qe)atK%d(%tﬁBH Clakey, -Sé+OACdCrlaliin, REE=0)O(C-

CelalRy er o?@? ;/kr:‘sgfﬁg nd @énd@%%%%g&&l ona?lry);l SquSI t ut ed

by i& sbmc&dstnbmtthe gemlpscansiwngexﬂ()‘ 1S EnBNRS; In one
vention re ate

F o o saeptesh o shE BRRsc R TPl foBicfieRor & i, -(CHaCN., -

NO,,tdnar-sptOpRerein R5 is sel ected fromthe group

SR BTN LR RRIHS i, copgtng of rrogen
-(Cr@i)g d(GH b@HZQ% S@? &% é}%ﬂb@fr@ﬂ( C?J)@é?rbséww )aﬁad(CHz)t(4 to

menber ed het er oc

14 mqmbevreeh fﬁe@cmdvlé\r wbﬂ,ql'}'lsahhé\eﬁ?fﬁﬁ)\/@'rh%gmg r%ﬂ dygteroatoms
selec\?ﬁd %Heghé ﬁ ESanﬂiﬁgoFWSOSEhHgSOBr g& o R e?oc 3 orf"rt‘ﬁ’e same

I'n on at ohs of ’sal
nitrogaamatopt mayeblel tykenu kagethertwith thiet fitrageroatony taotepm a/\,ﬁew él membered

heterggy(l:cg){,l Sr?qq‘i v{t%'ezll] u{)%? Gi}%%rmu)ﬁ plﬁfg %ﬁ é yhééé lqs t3u Fll‘ig additional

heteroutopity $elected fnsm’n metgaﬂu.ﬁ consififhg ofid, @hamd:Bn cedwo I%’agrohps on the

car hocyc nd het er oc i nd
same Sty Flan S8k het 1ARED 1Bgeier il Yrey Zerhato AR de Bl LR 3 to 7
membéd dvbocycly! rin mmemeémobar@akyt agyl] (mwzmtndmy I edrbbéselyl, and
to a conmpound of For nul or a pharpmaceuti c

hetergeyalyltraay ©optignally; p@,sygqstltmgrt@x ﬁnggoltgree substltuen¥s independently
seIec‘técﬂf@nttﬁ@%r&:&%@rﬁétmg"ﬁ?‘i{@' @33&9"' hafd, ‘ﬁy&@i‘?) -(CRICgSatkoxy, -CN, -

I 0 e substi one
(CHz)sQE}st1(Gbleh(C$ (}zlﬁ)aryideHb%@eﬁs)la%yée’th&QeGs)ﬁﬂwﬂz Red ARdl2)(4 to 14
memﬂ@%ea*e%%@%%]yﬁ Wh‘ér%ﬁ 3aéla| ¥ Suéb%ﬁ/a?ﬁlt?ge%ll 3({)/ 3?§rtfgohe3teroatoms selected
from ﬂldogrbupwenmstlmgabérdt©damd 6m R6. I n one enbodi ment
the j nventjon rel.ate ompound of Formula | or a
pﬁthBd%lﬂ‘f’FB%"‘F%P“Xécgp%éﬁaP&gngt t hereof wherein R5 is

- eatR} is(ikegendently0,, 1,208, 4, or$el ected from the group

consj st ] nrg%ﬁof: OR6 V\Qer ein each said (CH2) noiety

mERch Bl 18d neyd%"vsbeg ituted by one to two

Sigleh ht,ymbﬁe,hdmp@nqie@tj Yra€el ected substituents

sel ected from R6, and wherein each said aryl is
|@aélpgrmmepyndmlv@namw@uawutut ed by 1 to 3

S %{H@ t m R6. 5 I n one enbodi nent the
|%§§¢'}H on Ieﬁ? t(gqégfzgrrpound of Formula | or a
pihraromcembodahém thec eyeatidre relates tther sompahed aifnfFednula | or a

phanpgrice o grePabi il R nelof idos “helion hag absotute

anmgmhnamally be substituted by one to two substltuents
10 i ndependently sel ected substituents selected from
R6, and wherein each said aryl is independently
optionally substituted by 1 to 3 substituents sel ected
fromR6. WD 2009/ 004427PCT/ | B2008/ 001575 - 20 -
In one enbodi nent the invention relates to a conpound
of Fornula I or a pharnaceutlcally acceptable salt

T . r - ~1 S\ 1 ~NS N o s o T |
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H\ N wherein each said (CH2) noiety nmay optionally be
substituted by one to two substituents independently
WOV %WHEd substituents selected from R6, and R&dIBRS/00157S
each said aryl is 25 independently optionally
substituted by 1 to 3 substituents selected from R6.
I n one enbodi nent the inveni8en relates to a conpound
of Formula | or a pharmaceutically acceptable salt
thereof wherein R5 is -(CH2)t(4 to 14 nenbered
hén emecymibpu;menmmeemnesmm rélatesr toc yac cgmnpownd pftlorgula | or a

rin eroato el d fromthe .
PharSBERH G0 SH R oba) oBEEAl Whsten {4 palpy, hag absolute
confi§iirafibn & artifieD paRibrnthigy shsvlute eonfigiratiorcRr bon at ons of

said heterocyclyl are optionally substituted, w

oXd Afeogmbodimetnbecinyeation relales focar Fompound, %%meue | ora

pharrﬂQEéLﬁféQ' %c? tébﬁlgsiélf mé?QoPWheﬂé?n te%chV\R‘ Y PEH&Q& selected

ndepen sel ected substituents sel ect ed

from 5the ogreuemodsm@m ehehalay ef€HaXOH el 4EHGR, a-(EhiheENa -NO2,

CHNEHIRE, | RN | L SRR oI

-(CHm?bege(d:HwO{a(C:aﬁ){R?]yl ) i (@WE?(QTG)KCHMXRﬁ]et er-(2i I G+ONAKCH)R’),
r r
(oSO SEHGHE 2 S AT G5B IE 18 cpgmoered

heter d’ilywmmlﬁl@bbﬁrs%id Ychg mdi@@} hiayt @stiopwllybe substitted by one to
stituents independently sel ected substllt ue

two subpUPRE MAGRRNAENTY Selocteq o he.omuR cRBNBIRgaf -(Cr Loyalky, halo,
hydrd)ﬁv%'i 'd%%lﬁcﬁéyaicm {eHd cgfgﬁngﬁanld{(eﬂ fRA ula | or a

armaceut | cal l'y accep ereof wherein RS is

P irCanptherremmvihent the vention-iates dol & eomPRRIL Y Eprmyla | or a
pharvﬁ%{tﬁfcgﬂ f E:%%B‘I@ QJIP%rEQIn%éFéW%al% R is &Ej \[ﬁ/@ﬁ‘&@ht selected

eac optl on be s tute
from btheongroup tomosistingst of ulmio,s 1(6He)p@rldeﬁCHy)t@é| eclCERICEN, -NO,

<oHEHARTE | RN opr i ol PNCEIRGEECHIRY,

-(CHHR®L I(OH@teweH»lR"uentengeeeo[«deRr?rn BAd -(CH)(C= or0[<CHz)tR°1
t he i nvent. on | at

e SR 0 N B b BB TPETR bsiuents

indepengeR®f selted rfrcﬁaciheRgrcs@ icadsipthml et L(E1$3%b&|l©iled1aid ohydroxy,
the group consisting of azide ,halo, -NO,-(CH2)t(R7),
-(C+-Cgiplikoxy, ogpb (CHahfF 2 and -N[(CH2)R]..

O&%ﬁo?@@ gﬂ@&dﬁr@ﬁﬂh@ ﬁwﬂ\t{o‘?\) relatesACENcompdand b FeYmuta | or a

C12) car bocycl yl (R7),
pharmageutizally @@c@g@ylarealt nvcareof wceteﬂz)emht% s indepgadertly selected

o ko) Sy o

and -A5H)[ON(GH) &’} Whéete)n €adh) said (GBLRNRIEty\(rAY)aptionally be substituted by

one [té(cgg) ! %Q‘Eéﬁr\‘%‘,%ﬁﬁ%ﬂlf;%&'m)f%@fg 3%@ N I}%)%{:w) fonsstmg of

(c1-c£& R7D @), Nafs? hvdrox,(-EPLNaRdxR, -CN, -(CH,)CF3, and N[(CHg)th]z

)2 alf %e7t) %SR? p%t R &g@ &%np und o#% LFa l ora
pharméﬁéﬁ@x@ QK&%B&([)%Q&NH%Q& wherein each R' i§ RaRne

odi nent the invention relates to a conpound of
Fdn mopther esbagirsentythgr inuertian telates ta & epmagyRd ofFormula | or a

oo iELAERABEESSH ghE BRSNSkt i cac

said c(@i-iigl)smmnjy ofmayziaptipnailyl dge - dutdituterk7by - orEH2ot (tWD) substituents

'"dep(e{iPES“J C":ecfﬁ 1699 aihey BrourcgopeiEting-0f) {Srisidliofly Nleyy hydroxy.
-(C1-€6)alK3XY, (-Cht, QCHACKS, (RE)-N[(CHHIRYE( 4 to 14 nenbered

het erocycl yl) (R7), -(CH2)tSR7, -(C=0)R7, -(C=0)0R7,

4C(R7)2W C=0) R7, -[C(R7)21t0(C=0) N(R7) 2,

-[ C(R7) 2] N( R7)(C:O) R7, -[C(R7)2hN(R7)2, 5 and

-[ C(R7) 2W\R7. In one enbodi nent the invention

relates to a conmpound of Formula | or a

pharmaceutically acceptable salt thereof wherein each
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(CH2)t(C6-Cio)aryl (R7), -(CH2)t(4 to 14 nenbered
heterocyclyl)(R7), -(C0) R7, 10 4C(R7)2]tN(R7) 2,

WO 20044423R7, and - [ C(R7) 21t ORY. I n one &&TIBRWRALISTS
the invention relates to a conmpound of Forrmula | or a
pharmaceutically acceptable salt thereof wherein each
R7 is independently sel ect ed4fromthe group consisting
of H -CF3, -(Cl-C6)al kyl, -(C6-Cl0O)aryl, or two R7

groups on the sanme nitrogen atom nmay be taken together
wi 0 FAnothergmbedjeent thamnvsntien felates fooa FOMPOUALRIT Eermula | or a

pharﬁ‘ﬁk@ut@faﬂ? la}ékﬁs ?B@ sl fkfid? vﬁ@r&g@cﬁrﬁc Cl(@ng)r(‘J*]q WRérein each

eroat ons sel ect m t
said c(ﬁislz)smmgtyofmay m)tlom\aﬂy She osubstitutad @vo@pe d@u tvms substituents

rb h
B T T
(C1-W@)e:3|@x9 N, d(@HbeﬂFts amtm&k»le]zgr%/l : thef}le[)ocycl yIt and
ar bocyc i ona ubstitute 0
hcove. erthadimint e SoepldmaREsr 161 ComtpotignpbBorpyte | or a
pharﬁfa@é‘uﬁhd&ﬂf‘ §b§édtﬂ§le QhIthRdreof \WN&@Wéfach RNis -(éﬁQ)Nth@HJ)le,, wherein
each. Ssgn@l(%;)am@yqty r;lgysﬂgtlpggumeapq{lggtltt)lted by one to two substituents

s RSN v T Loy, o, e

-(C1-€€)aﬁmXWE1QN t-f@"ﬂ)ﬁFenamd)fN[(@Hzi to a compound of

|2 el t |
ﬁrg?%qu? gﬁﬁ Q\&nﬂ&%%éﬁ Iarél p:?}%gaﬁtc?m&uf‘ngcéf Fo%ula | or a
pharfnhﬁﬁﬂlttdaﬁy WCOémablensaIBtheTgofOfvhé’rem éash R ( B1-(CBl)iR% Wherein each

010 wh d
said oS B e DR B b, Ut By Sbe T W, cpastiuents
mdepawenﬂﬂdﬁﬁdwd swd:mcu@ rb ddhelsﬂhQUOf c@\sCohikpy Kdlo, hydroxy,

hal o ydr ox (C, - C6) al koxy,

1-
-(C+-Celatkoxy oGS, YCIMQE@)@ L 01 06) al kyl ,
gﬁ (§)’) thfe@rﬁ{arlfty{he Tﬁ@n%r?(r%t@}@é(%bmpound of Formula | or a
(C=0) 0( Cl- Cb

pharm@ceut@any eammlyels,alt th@@P}]Wbﬁ@"b iﬁnﬁn(%hol(CHz)tR] wherein

i n
et HECICA FEEH St SRR OUTA U TET) kB 18 syptuens
indep&hdestiy. selected fhnmothe egrbunli qopsisting eofl n(arCs)alkyk ehale.edydroxy, -

(crhdelprinrat e 8 MRk ach R i< oFs vo

200 Untves 22reddimBAD Y MVEhtién reldfés-to a comdonndrm‘ Formula | or a

ohraRslcRN  asatab Rt e s Mg o G638y Yo the group
constshﬁgeqff kiR 6d¢h, ea-@(erZ)allIQI (@HQ@@HI ky{G= mjmmzn(cgamg aryl),

optl o subst by one t
(CHIOU + CIBVE -(ChE BN entayIGE EHeRCPHoARS HEHEIoR
CQF& 6n§6'eﬂﬁ<oﬁfme‘ﬁl C'_esh%@hf?&d’ reragg to %C%b%bﬁhayéf Formula | or a

pharms(;el_i_tloaﬂy eaqaeptable( gadl) (I'@]'_eqﬁs) whggﬁm IS selected from the group

con&sifvg%}ﬁ@ 9% my%ﬁb’alkxdqﬂ%‘,‘g‘%Zﬁsﬁocﬂ/cﬁnﬁ '.(CHz)pCN' In

one amedibodithedththel inventiooelatdsates tompoaodpafuRdrmafia | or a

For a, .l or har cal | £ table sal t
pharRErulsai,arentable sl tereptnarel. & BTBAIERnor oi n said

any| o ¥nftiodiraét! the hﬁ/eﬁﬂmtrefatﬁsetb Ry conpoundtdfr Eérmula | or a

substituents independently sel ected 10 @)ag(}yt he group

phar@gﬁgmtgplly@cqﬁpt#ge §alt Hweg here IS(-
éfa@c%?{g%%ﬁ?fent @Féinveﬁﬁfﬁ relaMs(Q"%)thund I\!WFormula | or a
pharmsceiﬂljca(lyl’_accm)tabhysalt ﬂ(@a@f)w gplrm)aglp |&3[“ is independently selected
-C(=0) (C1-C6) al kyl , and -(C3-C12)carbocycl yl.
I n one enbodi nent the invention relates to a conpound
of Formula | or a pharnmaceutically acceptable salt
t hereof wherein X is selected fromthe group
consisting 15 of 0 and S. In one enbodi nent the
invention relates to a conpound of Formula I or a
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heterocyclyl has 1 to 3 ring heteroatons selected from
the group consisting of N, 0, and S, or two RO groups
WOR0YW4Qane nitrogen atom may be taken toget REA/THRRGOF/001S7S
the nitrogen atomto forma 5 to 8 nenbered
heterocyclyl ring wherein said heterocyclyl ring WO
2009/ 004427PCT/ | B2008/ 00157%5- 24 - optionally has 1
to 3 ring additional heteroatons selected fromthe
group consisting of N, 0, and S, or two RO groups on
from t liee s gneupc acmmstmgonvha;rydlegemkefclﬂ ogkaloer hwerNYt éC1-Co)alkyl,

(Co RS Mner BHCoaRLa, o sl FIRRPY (i) wkat y, NCHIR:

-S(CCepBRgY c1 YIS~ w)(t#@aslkwcyclati( ORCpOk)atkyhl | y - 0=0)0(Cr-Colalky!,
stituted one to three %ﬁsu stituent |
-(C=Q)defeliomt | y se‘l(@'é’t)é@?ﬁ"@ﬁ? éygyloup cor@"@ WGecl v aryl),
Lk y! k im €dch said alkyl,
(CHz)t%ﬁ%g df% @Ob))\ @XE t(dgjcl\i%?j W;‘gﬁek%euc y
cycloalldycblal&s) ahdylldtgrququl (mmg)apnongllylzbq@,yggmgtgd y one to three

oA CHREI I et 1 8 S Shibtainds, Ao on

-(C+-Gh)alkyl, an(C.SCe)alkoryie @fpdi-OEks, t IN[(CH3)dRTlzi 0nNOe) a-tSég‘,rCs)alkyl

-<S-®2€ Eg?%iugr&)%(ﬁ W&}\%e@relcﬂoigbWs?&tb‘ié‘wﬁ)aiky' and

_(C3_C(2523375&)@ny| or wherein two RO groups on the sane
carbon atom may be taken to ether with the ccaﬁ)g'g ? |
¢ & fanen PETPRCiANt TenipRiPT: X8 glptgsyiq @ cpmpgun Qrpufa | or a

pharrﬁé@éhtk%bc&@étﬁﬁ% S tHePddfONRErelh BEcHs RIS tis tlh’d%nbénweelected

two substituents | ndependentl y selected fromt
from grthﬂ.lp groMsi sengigfingf of dly@eyam kytCNhahajo, hhvdrexy., (C1 -Ce)alkyl,

|
B e
(CH@ACgrﬁlﬁ)eanbdcymyleroe(ﬁ.‘d-lzy(ﬁ)e-ﬁnereaw)sal d(Gied X B (CptCr0  aryl),

(oGP ER 5 AT Sehe SRR Uy o may

optioh@ly b@tsubstitlifex MeoﬁelbcltlnreetmbSDMeotsemdepermewy selected from the

substj t.uent s [ nd ndent S te u
GrouR FRBSSHING Pfohalo| BYIERY - bﬁ Tatesaiy 3?&?533“%& “CFs, -OCFs,

- - co 1, }(C=0)O(C1-
RS e b1 (PO o SR Sy 00
Ce)a"%'nti@er( e@@?'&&é[“}ﬁf“ﬂﬂéﬁ@ tH’Cé(g'iy het erocyclyl has 1

t ¢n Sorld Q%Hbﬁpﬁérﬂaﬁ@”ﬁveﬁﬁcﬁﬂréﬁtésr N4 B6mPOARdP of Formula | or a

consisting o , | n ong,enbodi ment the
pharinacesticaliy ace¢ptable sait &\e@eﬁfpwhwelrbﬁadbﬁm'a 'mdqnengenﬂv Selected

from&géa gaﬁ)eg&sqﬁlnl éﬁpéﬁd ﬁi %?Qﬁ(ﬁlﬁg\fhe‘f‘@ﬁré’dcﬂ &4 alkyl may

rogen nvention rel ates
optiohallyabe aupsmutdzdolﬁy 50e noltbree subsatueatqolmdawmmlvmlec}ed from the

aroug (onBIsR oo Raibs VAESSr T G CTeeRil ey, 2 OCFs.
N[(er{zsmlt Ndzaszcl%]sﬁlkw (- &*ﬁ();ﬂfeggﬁm Sﬁﬁktwgﬁgﬂc 0>0(c1-
Ce)a|!SY| ﬂ?&@%ﬂcéﬂ@y' PE’E @6) Jego °°\)0ﬁ&fe|gn egch (CH2) ’

%%ﬁé EbdaithémneHe mveﬂu@mbératésut@(é R¥mpoEand Q)ft Pormula | or a
stituents independently selected fromthe group

pharmgngut@ally] @cgeptaplglsqm;rgrwg,ﬂ whergin eagl@ﬂ%,d rlg)@dependently selected
k 3, _&qd -

o (4, i g o (RS e RSB, (o connn

-(Co-6f)afk@ngl,| 4Ch-Ceyalkynghar rt€c€s)alkatyl y-Cloc eQChb! e(C‘srar{Pp)lO(CrCe)alkY'

LBl C AL -{CABERE, P ana s o 1

membefdd hdiebeychly, R1 dhereificHid RQatemnychyN\ﬁhs 1 to 4 ring heteroatoms
2009/ 004427PCT/ 1B2008/ 001575 - 25 -

(CH2)tg (CH2)t R9], and wherein R2 is hydrogen, wherein
each (CH2) noiety may optionally be substituted by one
to two substituents independently selected fromthe
group consisting of -(C -GC6)al kyl, hal o, hydroxy,
-(Cl-Co6) al koxy, -CN, -(CH2)tCF3, and NRCH2)R912. 5In
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NRCH2) t R12, -NO2, -S(Cl-C6)alkyl, -(S=0)(Cl-Co)alkyl,
- S(=0) 2( C1- C6) al kyl, -(C=0)0(C1CB) al kyl,

WO 20024944271 - C6) al kyl , and - (C3-Cl12) car bocycl yl PCIAG2008/001575
wherein each R38 is 25 independently selected fromthe
group consisting of hydrogen, -(Cl-Co6)alkyl,

(C=0)0(C1-C6)al kyl, -(CH2) ects-c:lz) carbocyclyl, and
-(CH2)t(C6-Cio aryl), wherein said al kyl, carbocyclyl,
and aryl may optionally be substituted by one to three
selectedh ftann Ltbet group deansitiagt b Ns eDe @nddSt rapeh wherein sigsh said alkyl,

cycl C n§| St' n%{)?f hE%ig%FyXF giyomlo&g y M@é@' IliQ(ozone to three

substlﬁ(eﬁﬂs ﬁﬁ)a rkdéntly%biétﬁe@)f(o@iﬂ@)gmwIconsnstlng of halo, hydroxy, -CN,

=0) 2 | kyl | k
-(Cr- C@ (cf&cg; égwy ‘(QnSP VL2 boébfpw NICHIR ]z, -NO,
-S(cg@%)awvod' U(fsﬁon@@ca)au@nt' OESﬁ&@)f(C‘?%s)é?kﬁ conpE=OyO@;-Ce)alkyl,

har maceéuti ca accept abl e salt

-(C= QM&&Bﬂa"ﬁHeﬁ"@ ﬁge'goﬁcmcb/%whydrogen and wherein WD
Bgér%oé %@%éﬁt%oﬁ{a@ﬁéx E_}eLat@sB t6 f%ﬁh‘lﬁ%ﬁﬁd'& Formula | or a

epen y selected Tromt group cgnsisting of
pharhmdeMgJaﬂy acteltatys) salk yhereof whoied{ €aclod} 3l ivyindependently selected

from the addn Bans %g@ké/bﬁ’fd%%% Wq]ak‘ e é,CGcO@e)&wn' )CF,, -OCFs,

-(C= OW(@‘@)h'kylb@(CB*mWi Cbllaﬁd!l byCH)HCE-C 15)barbecyelyls Bnd Ui H:(Ce-Cio

) RS 0 SR el iy Py aptBhsy b, A Sluted by one
to th teleosubstltulents( lﬁée&?ﬁo%'nh?)é)électeﬁ%m*t REGRoup URSIAING A halo, hydroxy,

“CN.. S!P:@eﬁ'ty' @@ea%}w' (( iﬁlgewgéﬁlsty' CFs, -N[(CH2)}R®, -NO
[yl ..
SCLERIAS  Elo ooy CoctRedEALY - ( ProerCaat

-(C= @Mﬂﬁﬂe{)ﬂlkyloﬂmda (Phr&nnaadecydyl | y accept abI e salt

coﬁ;‘ﬁ%}c Ieﬁ‘g)%o tRﬂme ﬁ}v%ﬁbﬁ&ﬁ%tésr E’%QS@WH@ 6Formula | or a

pharm(aebmdaumdeeptam salf @ierpoiR@hersini ea(;mmet iSraiyerdently selected

o3 Q358 SRR RGBTSR, LR R o

Ci2)caltbedyl, C(CH?QD(G& Kyé aryl) @teréinaChXatdialkgt; yoytiphlkyhrand aryl, may

opton S e SLBEHEH B inbto R el et o e

grou %snéuenr{dﬂéﬂealéuwamweons (mmmmeacg-maa c{@ACE)akaky, -CF3,
roup 500n3|st| of hal o,
OCEy AR NGaop S oA, EN ey Chelr) -SECr-Colalkyl,

(C= o?g{og)?%ﬁlﬁgg'?(al & ucggﬁég ané(-@:&é@ élrtkdeyclw

( OrOgre emt(osl)raemythe inveation @gla@@ gp @|conmynd of Formula | or a
I t; t
oharBEZ ) SELAAIENE Sl o BB et o
pHar o @enibodiahént thec avieatibre relates thver eompohind edfnFeNGIZ | or a

o S ST AU RS £ AR somi
fromsfﬁeegli(ﬁ(i') lﬁ:&ﬁ’f\%ﬂd@e ogrwpcgyagt Stwnéreﬁﬁ sajdiraikyd nmay optionally be
) al ky

subs(utgftgg (tzyg oggzjcb dhgﬁg\cmtltuegﬁd md@gﬁgggqt@e sglegted. )f[cam the group
consﬂﬁﬁ? ebinh E‘J dhﬁir %y GJNIke(@ﬁ'-Ce)Slﬂ{(lbQ@Q’&CYJ)aryﬂnQCﬁ‘-rOébalw -CF3,

onal be substituted by t uent

-OCFFmdd\H(ﬁidﬁR 2y -@@aecﬁé@rﬂs)@ihy! he(Sg-rQ)“Fm @e)ﬁﬂwkt r%Q)i(CrCe)a'kW

«(c= é?de@‘e R Yol B3 (O cartpyg!

;merNOhe iveolioiCGelatds/ltg a compound of Formula | or a
(S—O)(O C6) al kyl , -S(=0)2(C1-C6) al kyl,
- (C=0) 0( C1- (o) al kyI , -(C=0) (G -Co)al kyI , and
(C3-C12) carbocycl yl . I n one enbodi nent the
invention relates to a conmpound of Forrmula | or a
pharmaceutically acceptable salt thereof' wherein R2
I's hydrogen, and wherein each R3B 30is independently
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(C=0)(C1-C6)al kyl, and -(C3-Cl2)carbocyclyl. In one

enbodi nent the invention relates to a conpound of
WOR8PHH427I or a 5 pharnmaceutical |y accept abl e P€3/1B2008/001575

thereof wherein Rl is selected fromthe group

consi sting of halo, -(CH2)tCF3, -(CH2)t CEN,

-(CH2) NRCH2) R9. 12, -(CH2)tR97-and (CH2)tORCH2)t R91,

and wherein R4 is selected fromthe group consisting

of hydrogen and -(Cl-C6)al kyl. In one enbodi nent the ’

pharmauanicatm aceéptable sait mememfpwhenmmfeaéieri‘Blla independently selected

from argg{a@gégdsc N/ ago@p@dﬁs&?@ Y'nﬂ g%ﬁﬁggyﬁaﬁkﬁ may opflonally be
substltﬁfé‘d2 CE?\e tthPéet GabbtituentsHide erilt&) Békected from the group

consisfjam cAfehalo, hydro, dwqea%aﬁwt (i (G CaaKkoxy, -CFs
} el C ou L@&= -

OCIj%har eZtl Cal mac?gc Iggyggl(fs Pﬁgko?)a{/\%'er es( ngé? Coalkyl
-(C= G&mﬁ@e)aiuﬂpdﬁ&@t)tmycéelkﬂcae@l -(05-G e)sarhasyclyt oup

C
" FERisBo plpofle R Flerddy foles ™ EF, pomppund o Formulg ! or 2
pharmé&dﬁn}:bﬂﬁ&c&ptableyia)lt thehesfevhereai daeh IR is ahd&mmldently selected
boc d | [ [ly, b bsti.tut ed
from 36, gk i Gitbef TS CRlraiyelt ShBrotel Fafosy may
optloﬁél@ B¢ QUBstitefed 15y bhé tefthries! substitu@nxindepéAdently selected from the

group emsssotPn)sJal s (06 Cl&@(él- )éilg'dlza ‘SﬁG Z?ynl)afy' Yici-Copakory, GFs

-OCFs(Smggdrgél aNO/Z -32@1(-%98&%2(%-@ @,Léy)blkyl -S(=0)(C1-Cg)alkyl,

(G0N ot Cabs dic Gaontbassut ed from
t h? Og\r Ogﬁ][l))%gnﬁérﬁt {HRYinREntrf rOgR: % c&ﬁ"l}og@ Ekalyérmula | or a
the nvention re at s a conp
pharmﬁcamcaily acteptable sdibthesedfuvherain gacle &P tlabmdﬁmldenﬂy selected - -

o SHE Sl R B e LR S opionay vo
subshtﬁ?‘d?b@( GiheCfij ah#e;el subétﬁh@dtk(::eﬁéﬁdeiﬂl?) szrmgﬂf’: tlhe group
consilie, sy EAGr AHRYar BN B Al P B8 s P Ge ARASy: ~CF

-OCFQEG‘-N[@thReE SNIgB! | S(@PC%WP‘eﬂs‘adﬁ(w-&s)ﬁﬁwe013905{(0@6)3"(\/1

roup consi sting
(C=OXE+ B allly (C=O)E esaols 30 -CholchtomiRiky, - cra,
?rp':o}& G@ﬂt%zmvem rel§(e§1 ) %ﬂﬁEbund of Formula | or a

-(S=0) (C1-Co) a 0) 2(C1-
pharmg@@):gl@;maogeptgb{eﬂsalt (I@f@gf( whegsh aRkyqs sghgted from the group

= C3- nd wherein R4 is hydrogen.
consnfﬁr%?]@@g@édp%@%f( SJ’Eglr(?@entl on relates to a conpound

oin Feaor embtodiment mqolnaramuoeulelates Itg acmmtabideoﬁeﬁqrmula I or a

prar S TE AT ol RSEUST ET IR

28’55%%})%&“&%& tggg gv%%ﬁd?é)relaﬁa@ to\/\@ compound of Formula | or a
4427P B 575 -
pharmaegiically acqgpjalye palt QWM?'H?'%HS -Cisea)alkyleq from
“ﬁ? tﬂi"eoéﬁmb%ﬁﬁérﬂt !h@gm%ntlc{rp'raife@% aCtemp aﬁrliu)(b‘fcﬂ:dﬁnula | or a
G- Clo) gh ) t NRCHR) t RL ( O6- 002 ryl
pharmemzipe tascen abmf@ite elﬁ%Q%M@@WFyR% isagelected from the group

3 SRR D P IO oo

-(CHH@(EtLR(EsfCn)arylhe gf'@'ﬂz)m[@d‘ﬂ?ﬁt ing ofCth)M(CHu)Bgms-Cm)aryl,

AR 8 988 bR DRI Bl Y e ptrocvn

and -QEHQRN[(WH-ELRP]N4GGCM maimbefeddRoteronyelyl), whgreirpsaid rlmltérybcyclyl has
be substituted by one to two substituents

i ndependent|y selected fromR6, and wherein each said
carbocyclyl, aryl, and heterocyclyl are independently
optionally substituted by 1 to 3 substituents sel ected
fromR6. 10l n one enbodi nent the invention relates to
a conpound of Formula | or a pharmaceutically

" I Y
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fromthe group consisting of hydrogen and

-(G -0C6)al kyl, wherein each said al kyl may optionally
WORE0HWHEXTi t ut ed by one to three substituents PCT/IB2008/001575

i ndependently selected fromthe group consisting of

hal o, hydroxy, -CN,-(G -C6)al koxy, -CF3, -0CF3,

NRCH2) t R12, - N2, -S(Cl-CeydiBkyl, -(S=0)(Cl-C8)alkyl,

S( O)2(C1 C6) al kyl, -(C=0)0(Ci - 5Co6)al kyl,

(C1- C6) al kyl , and S‘CS C12) car bocy CI¥\I and

1to Mmgehq{erpgtqrgs §@Iegt@peffpm Rgrgroup consisting of 0, and S, and wherein

one %’Fgﬂg;’%’ﬁ?g?ﬁ‘ %‘t%}_&?%a %é@é@%ﬁ]%ec tBﬂSW: %ﬁbsgtﬁﬁﬂz\)\lﬂﬁ: an oxo

groupdame:wiheresnl each aaiddf:dlz) moiety maay Qmm)anwhwpmty(ed bsoone to two
I I

sunlPY 1G5 T ALY o UETE 3 ) 548 Wheron ach

said Qaﬂmcytlylngrydzfari& héleroapdyl&reamttepdndentlyloptma!lﬁ)sobstitmed by 1to 3

@Id heterocyclyl are optionally
subs@ﬁ:gg?q ?"3 %33 an 0X0 group, wherein each said (CH2)
Mheéye mmﬁemﬁé YnveRtish breldtés! te da RonfpbaintiOoft Wermula | or a
substltuents i ndependent |y sel ected substituents

pharmacesticadly f acraptaple osalt iheieef wieret &. & alasded crym, the group
cons?srtlﬁ-ét Io?”d(g(]-ﬂgﬁﬁgéﬁééfbo Ryl ngen?ﬂegm l,))érﬁpt '(@P@itrl%CHz)th](cs-

tut st it sel ect’ed
Cio)drgl, rr(GHe)t(émbom rpemberas iheteracyalyl).r ahdit ¢SHp)NKCH2)R®])(4 to 14

SR G BT AR s BB 52 W TR Sotce

fromRbe igsoupet@sistidg fof NN Q, hmngpalde abhessis bne g:rero carbon atoms of said

netefokBY RiRcBIReATy Crukeriyiad it AnCPEH SIOUR, therein saph said (CH
mouelwhewfm@hwly) be anﬁbuuﬁtaﬂ:)yt 4 (0O st tiluehts mdégendently selected

nmbered heterocygly wherein said heterocycly
subsiitugatserlested .ffe"h earw%\weﬁ@'%eﬁfébwa CPH&WF e agy! %J‘ heterocyclyl
are lﬁ(‘ﬂib%n%hﬂﬁoﬁlfonylly Qubsiﬁﬂeé; byaN® Wﬁld’én@@el@éte& Wom R°.
carbon atons sal d heterocyclyl are optiona

supsene mw@m the mngewslat%&ea rﬁ?OEIP@H"Qa‘Pfy Fpomly | or a

b
orar R e P N AR RO PREII O RS, hlifOunersi each
said s CHg)t enbiétyomays, optiedallhebei substititedabd onebde ytwo | substituents

Bl YRS B 8 SYMSFPERIT Ykt B BT toorom are

indeféndehtly optbor&rﬂb sdbstitntedtbye! tond substiuents seleetedtfrora R®.

npound Eor l or rmaceuti cal

A Toneh erthainif e, I BEHSHIBRE I8 b sompalipyst Formus 1 or 2

pharﬁebe@ttdad f scv@ptddfe Galtl thetoors wheregls RP .byctcegﬁ(m:e-c,o)aryl and is

(C1- OGZ}aI kyl, 4C=0Q)0(Cl- C6) al kyl, -(CH2)t(

seleqtg@jrg@rt B gyauPygonsisheg of crp) ( C6- CLO aryl ), vvher ein said
al kyl, carbocyclyl, or aryl nmay 30 optionally be
substi t ut ed by one to three substituents independently
sel ected fromthe group consisting of halo, hydroxy,
-CN, -(C1-0C6)al kyl, -(C6-Clo)aryl, -(Cl-C6)al koxy,
CF3, -0CF3, -NRCH2)R12, -NO2, -S(Ci-0C6)alkyl,
-(S=0) (C1-C6) al kYl, -S(=0)2(C1-C6)alkYl,
(C=0)0(C1-Co)al kyl, -(C=0)(C1-Co6)alkyl, and
-(C3-Cl12) carbocyclyl, and wherein R5 is WO
2009/ 004427PCT/ 1B2008/ 001575 - 30 - selected fromthe
group consisting of -(CH2)(C3-Cl2)carbocyclyl,
-(CH2)t (CB-Clo)aryl, -(CH2)tNRCH2)tRI (C6-Clo)aryl,
-(CH2)t (4 to 14 nenbered heterocyclyl), and
-(CH2)t(N[(CH2)tRI] ) (4 to 14 nenbered heterocyclyl),
wherein said heterocyclyl has 1 to 3 ring heteroatons
selected fromthe group consisting of N, 0, and S, and
wherein one 5 or two carbon atons of said heterocyclyl
are optionally substituted with an oxo group, wherein
each said (CH2) noiety may optionally be substituted
by one to two substituents independently sel ected
substltuents selected fron1R6 and wherei n each said

T .



-(CH2)t (NRCH2)t R91) (4 to 14 nenbered heterocyclyl),

wherein said heterocyclyl has 1 to 3 ring heteroatons
WOLLPHWHEd from the group consisting of N, 0, X&d/TB200§@S7S

wherein one or two carbon atons of said heterocyclyl

are optionally substituted with an oxo group, wherein

edch said (CH2) noiety may-®8ti onally be substituted

by one to two substituents independently selected from

R6. 30l n one enbodi nent the invention relates to a

conpound of For nul a a pharmaceut i y acceptabl e

sal th\greof wher ei n R5 Ns sel ected from the %roup

consi st i Ng~nf (CHA(C3 bocycl yl ,

-(CH2) t (CH2) t R9](

o) aryl, het er ocyc

io)aryl, - H2)
1(4 to 14

2009/ 00442 7PCTAJl B2008/ 0015 5 ~21 - menbere
het er ocycl \vvherel n said \Nr gcyclyl has
ri ng het er oat omRésel ect ed fromtﬁe group consi sting of
N, O, and S, and wherein one or two carbon atons of
said aryl or heterocyclyl are optionall) substitut ed

with @ group, w e each said R ety nmay
opt i be substlt gy _one to tWo g gnt s
i ndep /1y o sel ecthd gbst\tuents sel \;m
R6, ere{f each said\carhQeyclyl, aryl, \andZ~ge

v
het er ocycl Yy—a gndependeN o'is)ecl onal |y sub ut ed
by 1 to 3 substlﬁue’nts sel ected ffom R6, and wherein
each R6 is independently selected fromthe group
consi sting of azide, halo, -ON -CF3, -0CF3,

(CH2) t -C6) al kyl , - (CH2)£C6- )aryl (R7),
-(CH2) (4 t n’t@%gd h% erocyely , -(C=0)R7,
-[C(R7) 2IN(R7) 2/ - )tS and - (§ RAL1tOR7. 10In
one enbodi nent_%he vention rel ates Rbnpound of

Formula | or a pbarfraoeut i caIIy accept abl e salt

wnerb A A SR e 51t o DB 02 Be 9 e gupstuents
mde&e"rwlenw %emteweabétuuaubﬁelmmﬁom RS, and oatteréin gacmpald aryl is

h t
indepngenty apnaly sURBEAIbuLT (o SuRetiustis SSRAIsAIRIBRT
5 Sqh e&{ee@n%bl?fﬁhéﬁtuﬂ'@ vedtiss refdtdy anReompdanai 6f Eaﬁﬁula | or a

saird aryl 1's independently optionally substituted

pharmaceutinally tccepiable salt dareefl WhereiRR® BndC Wh)e(IC@TQFO)@@@HS Selected

ly selected fromthe group consisting
f’°mﬁ?e B%ﬁﬁ%@&t , -CF3, -O0CF3, - (CHACEN,

(Cl )aI kyl, -( (C6-Cl0)arYl (R7),s-(CH2) 44 to 14
20merdey et er ocy£l - (C=0) R%

-[ C(R7)QIt NDRTIR, d -[ o(R?) -0

I n one esbd diment the in el ates t corrp})und

of Forrrula 0-00~a_phar maceutyc 6acceptableosalzt

t her eof wherein R§ is selected frémthe gr oup
consiesting of wherein one or two carbon atons of sal d
are opti onal 'y substituted with an oxo group,

sel ect®ed4ubst) t uents seP¥cted from erein each
sai d 5arylyyLs/T pendent |y optionall étuted by
1 to 3 substituents selected from R6, whereln. each R6

when’g?;q %ﬂ?\eﬁa‘?@ g@ﬂt | oy @g@%ﬂn%@g‘bfe%&gé@% waﬁé & tWs Wstituents

10 indepériden)seldcied sub<itzents Gelectal from 7)and V(qumgyt ga,ch Gaid aryl is

indensndBaly sppaninspsStivfecty § B3 subdhadiehaecten fiom R?,

wherein RL is selected fromthe group consisting of
hal o, -(CH2)tCF3, -(CH2)tCEN, 10 -(CH2)tNRCH2) R12,
-(CH2)R9, and -(CH2)t ORCH2)t al. In one

enbodi nent the invention relates to a conpound of
For nmul a I or a phar maceutl cal I Yy accept abI e salt

Y - s o o
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5 and wherein R2 is hydrogen. I n one enbodi nment
the invention relates to a conpound of Fornmula I or a
WO WdtEut i cal | y acceptabl e salt thereof wheP&TABRYSOLISTS
selected fromthe group consisting of 10 wherein one
or two carbon atons of said aryl are optionally
substituted with an oxo groa®, wherein each said (CH2)
noi ety may optionally be substituted by one to two
substituents independently sel ected substituents
s@&l emeedmbodimert, thwhmvenﬂoreaelhtesatod aacgmppgnd of Formula | or a

onaryasssieabe ApeSesaRG A elest Wl 5 o e € e i seleced
from f@@@@ﬁg@{ggtmgwl ect ed from t he group consisting of

azid hal o, -0CF3, -(CH2)t CEN,

-(Cl1l- C6) alk -(CH2)t(CG Clo) aryl ( ) -(CH2)t(4 to
14 menberRd ¥ hocyel yI) (R, -(C=

-[ C(R7) 2] N( - (OJ2) t SR7 andand - )2}\ R7, and

wherein R3A | dr egen. In 06d| ment

the invention rel@ t8°a conpound of Formfa | or a
pharmaceutically acceptable salt thereof wherei'n R5 is
| heaiPoptfonafy bé Substiutet by\Wae to two substltuents
whergf cith 3icd (U et P opinanyibe Slibstutel by Kie to o
independenty sniected stbstirerssisaiested frem & oppd mhsrerlq each said aryl is
r ¢ CH2)
mdep%“gé{\f# égtﬁ)q\ a\N{ Eﬁbs‘?{ﬂf@& ‘Bg qsﬁﬁf??%ﬁe@kﬂiégﬁgd ?@h?\l}n
s irb siniet ambbdlnnemlel}henmwﬁnllqn selatest tod as gpmppundpfsFormula | or a
phal‘rrlﬁ%lslgﬁ Hq%ﬁpﬁg){el \c/)gr%gtl mﬁgﬁfgg{hé@i R"'—""‘rsy ! (dl-?z)léc;;—Cm)carbocyclyl
wheré&in lwchfsuW(tCsHﬁ elciety ey optionady beﬁsabsmtnteddaymmstq two substituents

indepigggagt nde tgdsel 5 Ite‘j f;génghhg ?rrei#?g) al ?qu%ﬂ@el‘?\f each said
carbdo@@l'?'?)st lﬁ bb(lﬁi?élt sdtﬁhﬁ:}éd By t1otol3 substiteerntd selected from
hét érocycl yl) ( R?{ g) [ X R?) 2]t N(R7) 2,
-(CH2)t SR7, and -[C(R7) 2] OR7 and wherein each R3B is

' r}ge&\%ng%ﬁahi{néﬁlﬁ‘ét ﬁﬁeﬁf&{nrélatésgf@léocél?gﬁuﬁ igfgF@mula | or a
ydrogen -(GL kyl ( Q(,

pharmewmnmc@m;blarw ;hgrwf' wh%r@mz;’t (I%(@i@tl\ﬂ@ﬁa)ﬁ l(Ce-Cw)afY'
|

wne TR bty ] Bk be Bt 7ot v spsiuent

mdepelmdepﬂy}delet:te;d s stituents fselmtetmtrogr Blparnd wdeseinngachs said aryl is

mdep%%»}i%hﬁ;&é}nona&gu%ﬁ&é%& %%l?enﬁ%g&% Horh re( CL-

SiEdnERpBiodithent the vetlerCilatek Yo a-cBMmpdund ©f FeBhalak or a-

phar&g@:&to Eyjleggg%% :s9||t ilh‘r)e_réc%: v%e?r%nd% a@ﬁ%ﬂ@ﬂ?ﬂﬁgcwcmam

and |§§¥I%BerQ|an‘i ﬁieﬁr@ﬁpb@nﬁstﬁ@'ﬁfound of Formula | or a
pharmaceutically acceptable salt thereof wherein R5 is

sel ected frdin the group consisting of 20
or two aa,gb’on 3 sf said aryl are opti
substituted wt

be sdBS: .n?@?@' e o
perfdent |y sel ected substltuents
wher%ﬁm ecl](nes%éd;1 (ﬂ!‘?ﬂ) ﬁ?,ey}ﬁ%‘f cﬁﬁa‘ﬁ? Ibtﬁaétugaﬁgfér y br'f%to two substituents
mdep?smhtly Lselebtedsehmnmuﬁ rselacRﬁl frand anmwhearamhem said aryl is
indeée?%%@ﬁy”ﬂéqi”%\'a“v stpafiiEg a0 § eibslidai SRRLALIR,

fHEnd eRfbodikae@r el Mikntiod Celdtds( 4o ted cd»mpmanbecsfeﬂormula | or a
het erocyclyl)( R7

C(R7 tN
pharmaceistioa 7accgnt9b g @@imhaf%@Rwheéﬁ\'a §his NGHRf4te 14 membered
hetemﬁg&ﬂgoun J%Q\; Qia!& rH?—:t ol:ﬂa%t 1488 iiny ABleredtofs! ilested from the

ornmu

\y
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pharmaceutically acceptable salt thereof wherein each
R6 is independently selected fromthe group consisting
WO0%¥i#d, hal o, -OR , -CF3, -0CF3, -(CH2)t CENCT/IB2008/00157S

-(Cl-C6)al kyl, (CH2)t(C6-C,0)aryl(R7), -(CH2)1(4 to

14 nmenbered heterocyclyl)(R7), -(C=0)R7,

[C(R7)2]tN(R7) 2, -(CH2)tSRf21and - [ C(R7)2]OR7, and

wherein each R7 is independently 15 selected fromthe

group consisting of H -CF3, and -(Cl-C6)al kyl,
groupheansisting 20fd Nal Qy landa§, @ndi whareiy ane outwoi carben afpms of said

hetefoﬁgclglf%r opggﬁéw)%ﬁl#t“ﬁga hngr? ﬁ%:ﬁ%ﬁf yanﬁﬂvﬁéjeﬁpeééhogﬁld (CH>)

moiety ﬁiby%)mhklw be s(:&tntﬂﬁ}daiykmal/tl? tr@Fﬁabsﬂﬁ@lﬁﬂs |ndeper|1dken|tly selected
S(C1-Co6 S=0)(C -Co6 )
Subst'tgenbgsf("iﬁe%&)’m Ryl . ( (c_og 8( C>1/CG) al( kyl | ) yalky
- Gh=60d ShERIALHY the Fnti6FIeBiad wrab%wo)ahd @OFBrmala | or a

enbodi ment the invention relates to.a co
pharmeceufically asceptabitsalicthiaredt avhsreine Kepisatf ﬁ‘ﬂ{CHz)thl)@ to 14

t
rerb TS ol ST 8 i ot s
fromahe gréup cohsisting obMe @r angusS, candowhergin reachfsaichi(@Har mouety may

t
optoBfi B2 AR 5L Mgy BUBafie selo bttt
selediyd from RS tvvo subst i tuents independently sel ected
bstit t t d f wh id
o lg one STRABERLBRINETBE PRSI SCrBUR-F A S By cle s 2
pharfnia@&ltidalip abée;ﬂeﬁle%bﬂdhéréemﬁ@reumﬂusMengl(N[(eagnR?}m its 14
i ndependently selected fromthe grou con?l sting of

mempereskhetaeacyclyl) igeelecteg-flom thexgeoup:

-(C1- C6)a| I, -(CH2)t (C6-Clo)aryl (R7),H-(CH2)44 to 14
nmenber gd ) (R7), -(C=0)R, R7) 2
-(CH2)t8R7, an )2]tOR7, and erein i's
i ndependent |y fromandhe group consilsting pPpf H
-CF3, 10 and - I kyl, wherein said al

optlonally be su t ut ed by one to three su ftuents

SRS A 5 LR N BURS F B2y mons
mdefe?ndenﬂﬁ EQecteliREubKRLents NSBlected( (f;dm CRfal and ,wherein each said
hetetog@pml) xg%@q%)gglpgpq%ppﬂor@? gg@)ne@i ;1%“ {)t,q 3 substituents selected from

Ré (C3-Cl2)carbocyclyl. 15In one enbodi msnt the invention
relates to a conpound of Fornula | or
pHarene embasiment thec inyeation relates thet @81‘“%@1’ ffhFrmula | or a

pharglfaeﬁlgtllc\e(ﬂf %&E&% &gaﬁ" Gﬁz%‘ﬁ%f %&hﬁﬂ“ é%ﬁzeﬁ q&'0n d%hil)f‘ Qelected

from-th€gRupRegnsiating-af Gizithe, op[oo-mprz R@R -(CHz)t(R ), 4 n@ca -OCHF;,

oG0S BRAE LIVRIRGD, L IEIEReHA, 2 IR | cracr

C12)ddisscyelyl(Rfig F@Hb)&cd-&d)a@f(ﬂ’)mmm ta214 memﬂeeed beltefaayaiyl)(R"),

(CHORR BN BrORE THERRNORT e RORGRE QT BHRIAGIONRT:

_ 7 T | 1 Zabl f 7 7
[C(R AN«W%@;& Ia F’JP@(RV‘?%NR Nea bc(aéﬁ@R e[c(a )téltN(R )(C=0)OR’,

CERNR AT GING ahar TR EANEING ko copCatI Bl e O(C=OIN(R")
f h d 7 7
(R VSRS AR Ko crOR 13-010R.

-C(RNEBDRBIR HEIR)MMERA(G=OM R ®kai d al kyl nay optionally

e e B G561 R g o o 1 or s

pharmaceutically acceptable salt thereof wherein each R® is independently selected
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- 37 - selected fromthe group consisting of halo,
hydr oxy, -CN, -(C, -C6)al kyl, -(Cl-C6)al koxy, - CF3,
WO_@QW,MMNR(}Q) R912, -N®2, -S(C -0C6)alkyl, PCT/IB2008/001575

-(S=0) (G -C6) al kyl, -S(=0)2(C1-C6)al kyl,

(C=0)0(d -cCo)al kyl, -(C=0)(C1-C6)al kyl, and
-(C3-Cl12)carbocyclyl. In ong2enbodi nent the invention

relates to a conmpound of Formula | or a 5

phar maceutical |y acceptable salt thereof wherein X is

fromOthan@rdmrcanaus&nghom&des halole piOdeRORY, SETHHRY, f1CQFm -OCF;,

(CHEET o, ek "cP Bt e IR, L YEHNCoC iR,

-(CH3 ((EH%) t § £5 nidrfbetey | hetém@cwl)oRsal Ltcaizjfsw cec&comicl ;(b,-O)OR7

RS s I RIMNTEANG Jat dE(RDANBIHEROR oty R IINR)

g of hal o, hydroxy, -CN, -(C, -0C6)alkyl,
and i‘g@?gﬁ'}) aryl , - (d - CB8) al koxy, -C F3, -0CF3,
NR@ﬂ&)BRﬂibﬁ;merMGhe irseatiorCadlatdsyto a compound of Formula | or a

Pha”“‘?ﬁ@b;‘gﬁbfc&étgm? Fal? Qleeééég %f% ﬁ is uadependently selected

from (ke geaup) e@riémmgccbfyémde halo, -OR/, nCEmemmodcmm Nhe(C+-Cg)alkyl,

[ t d
(CHpREPERBONRA 1CHOp a0 B sTeriered o BPITRBrBR | (C=OR’
-[C(W)ﬁﬂ(h%e(@-ﬂ%}sm asd 36 R@J@R’f rom 15 the gr oup
consistin rogen an C1- C6) al kyl

o i nenembocliaentn{heniTienion r8Biss {6 2 CorRET PloFormul | or 2
pharﬁ%&éﬁilc?ll%a%eﬁtaﬂ agéﬂﬂ Wh'eYelﬁ‘Céa‘Hﬁt Rblig |§é’éﬁendently selected

erein V\/nereln I's selected f Jjom
fromttheggnwponsm’mgs:!flhhg -6F3 1(©H.®)sxadkyl CiQ@-@m)mbyltflty’p R" groups on

the sg&) r{)é% 2%?@%}’ % t%&eﬁé‘%@%@%tﬁ%é ;ﬁ? (%33?5) %}H to fO(’lg a5to8

membé@thétéNESZblill) itig, (vmdreln]smdrhetem&wtlyh g has ylcloy:B Ying heteroatoms

selede kErUn Bl FHE B L Shana $ri t9p K, SoUe i 16 g carbon

atomifiyeb8 RREN Otogkther Ofittd ARe adarbdn Gitosatal famyla @ to 7 membered

het erocyclyl are optionally bsti t ut Wi
carbagelyh g WReERiB P kY L3 BJa. o8y . g BRY i and parbocycly
may BBticHHNg (e éﬁ&@tlﬁé{d B? Q)nbotottﬁféesélh%htde%@ﬁInﬂependently selected from
|ndependent y selected substituents selected fromRg

the group whesieling ebbalopbydigiy <Y .béeyEIAkylafG1-Colatpxy. B, ocFs,

NS O] A CBOH MM ko0
Cs)alkyllbeﬁfFﬁﬁ)(ﬁr@&alkyhaaﬁtﬁ%fﬂﬁhﬂawwciyb a conpound of
ﬂré?olé%:‘?‘ \ gﬁ%ﬁg@ nﬁ\%@“f&ﬁ:%% a?c?e%’tc@mg‘auﬁéléf Formula | or a

i S selecte
pharmaaémtﬁzbllyl @coéptabldﬁeale itihereaf whereimoeachr RO ris dndependently selected

id aryl op th an. 0xo
from aveoai?upvmp@fng Bk Y Gt Co W SRR prY 2o, and
aryl, pfa éthﬁinbtlylbéckublﬁtltﬂféﬁ by oh®Qo Ineetdubstitieats independently selected
ependent |y sel ected substituents sel ected J Fi6
from e r &PHP cRORISSRd Pfenalp yhygrexy, nd@}ber{@eﬁswklepf Corted foxy, -CFs,
) ub bynb.I Q u fr
ch%eﬂeﬂéwzgtﬁd% R6szs |S dg@g)%gég?] eﬁ:b)?%ct ed |rom Cr-Colalkyl
-(C=Q)Q(¢h-Cr)alkyls tC () (31~ @e)auml andt 3-C1z)carbocm:lxl OCFS

?8:%;91 %Od'r&%n@?bere %et é‘%{%ﬁ %aﬁalé@z%r@ula | or a

pharmatéitichlly hd¢dpialile salt @i&éed)ﬁﬁ?eremmheh[ i’H.2] t OR7,

ﬁg&len gﬁ IF’F%? ﬁ‘ct ed %mtg§sg ou Fconﬁl ;ﬁ@@gﬁgimula | or a

pharm@@@lﬂ)c@ﬁy aééébtat(l@*daﬁ&ﬁré&ﬁhéraﬁl]eamrﬂ’ wheFgin X is O.

In one enbodi nent the invention relates to a conmpound

of Formula | or a pharmaceutically acceptable salt

thereof wherein R5 is selected fromthe group

consi sting of wherein one or two carbon atons of said

aryl are optionally substituted with an oxo group,

wherein each said (CH2) noiety may optionally be
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15 -OR, -CF3, -0CF3, -(CH2)tC=11, -(C1-cCo)alkyl,

-(CH2) (C6-Cio)aryl (R7), -(CH2)(4 to 14 nenbered
WOREI%MWaE/cl yI ) (R7), -(C=0)R7, -[C(R7)2]tN(R7) 2CT/IB2008/00157S

-(CH2)t SR7, and -[C(R7) 2] 0R7, wherein R3A is hydrogen,

and wherein X is O. I n one enbodi ment the

invention relates to a conpggind of Formula | or a

pharmaceutically acceptable salt thereof wherein R5 is

selected fromthe group 20consisting of WD

2 () DnB04rhBsdment BRE O\ eftidn relafesr i a omapomnd wb Farmuden | or a

pharaePLFalyacomRiand nabaiarcobiere B3R & itk whirein said
alkyl ﬂ%ge%ﬂ h%?\&{ be s%BQtﬁhtéd%y?Gn@Yo fiiee tsz&MDeﬁtﬂbﬁdéﬁdﬂﬂéhﬁy selected

Iy selected substituents_selected f

from \thee group sausisting of halay| hydsoxys d&db i€ mCelalkyht T(Gmege)%l'@xy -CFs,

bynd,t Loy el f )
-OCK; SRLiCHER Y, "Ee, S RLHaL RIS COARY, REDIRE: Cajally
-(C=Q)CUCp-Cralkyl S1O(RQ) (€ -Gejality, alhdi’r(G;;-Cm)carbocwlgl - OCF3,

{5 Ao, A s 1 o

pharmﬁﬁdﬁ@xlé] Qlﬁd%?)}éble safitRereSRihemit eadlCRRTY A0 0)anylewberein said

each

aryl ragy]gpgqrpqﬂligst@lﬁ 29@5&@8 nt l sel é%gyéftﬂk%ﬁtgqngepen%ently selected
from t?%ﬁ?%{ €$n§§ﬁﬁd |6Y|)halc\sM(1 %M\Fﬁd%z-)@@-d@w| YC4-Ce)alkoxy, -CF3,

, b
OCFor NEHNEST-0pNOnaB(Gr GoalkiborSEO G Gabe DM EECoalky

(= QNGB Rk o R CERIIRREIP, 01 o7

qmﬁ)nélém:)gﬂment(tﬁe iDeatidoxglatesdB a corppgund of Formula | or a

pharmg?%tlcé@j %ch%pfabk? galﬁ)srte{ﬁof&}} ?I&I )f is s&lec&cﬂr&T tag)gr?w: fOﬂSIStlng
of O afhd>s0) O( C1- C6) al kyl, 15 (C—O)(Cl 06) al kyl, and
-(C3-C12 b I X.is O
S MEORRRET rDen Rt Feles i) 2. SRRaUh P o Sl 1 or 2
phanﬁﬁééﬂﬂcalh} acdeplatié 340 Bfepedfivitvdren Xapo@pt abl e sal t
hereof wherein R5 is selected fromthe

céfhé?"@t PRpogimentntbecinyeptipn selatefota & B%ngv%ﬁsmolfor%l%l | ora
phar%éféutﬁ%ﬁ’y 8 p@élﬁé lséﬂt gHevedrnEre Xist$. an oxo gr OUIO

erein each said (CH2) noiety may optional |l
s U saniet etr@odeyerun@et mvenkions uelatest |?t§°mﬁﬂﬁ'pf¥rﬂfe'ﬁ?w|a | or a

RG;
oL GES, SUSbiE o ARG ShfarTE SR A6 e o
consibtihg oBhydrbgen and A(Cs-Cddlkyt ed from R6, and wherein each

in e, BNERASR" tng RLRALE Joibleid, B BB WISFGHURS | or 2
pharm@éduticallypaéodptablé @hﬁ)h%emmremﬁe(lﬁm)/drog(eﬁl-ﬂ) (4 to 14

”ﬁ&b&%e gmqq%t i ocyt%l y%ﬁ%hfelg}ﬁd o [acfzmg}u?w Formula | or a
phanWﬂ@éStfﬂcBlI;Récée‘btszi@'%9't3rﬁareé’(“‘l&ii'lé’#@ﬁhfFli'EI i8 QC1I-66)ElkyI10I n one

nbodi nent the invention relates to a conp 'f:
Fdn mneaemmdmerpihmenﬁweuv%aﬁlagﬁsa&@ppaweug%ftf ormula | or a
pharﬁ'\gs&ﬁ@;l E@btﬁbfeagé\t 'ﬂ?erbéf Wﬁ@?é?ﬁ rléifcﬂt k?’ i$ %ﬁk‘ﬁ@eﬁﬂp Belected
consi sting of azide, -
from- aws grooﬂm@shng (af1- mmw —(C1-Ce)alkyl '(CHz)t(Ce-Cm aryl)

(CHASEEHL AR 7 19 4 BB B, worn s

heterocf@hd)HaSR7to Jirifg hefereatpaist iettedvromethe geaurhcotdisting of N, O, and
d ndently 15 | ected f t h
S, orwo RGGOURh 81 N0 508y RGAn SGLEY Heakep eyl yufiin8 hivogen
atomP if6mRld B e 85 whshbdrali eretBibcyaigl Fingt Whereirs shisk heteeodyslyl ring
I ndependently selected fromthe group consisting of
hal o, hydroxy, -CN, -(Cl-C6)alkyl, -(G -C6)al koxy,
-CF3, -0CF3, NRCH2)R9.12, -N@2, -S(C1l-cC¢)alkyl,
-(S=0) (G -C6)al kyl, -S(=0)2(C1-0C8)al kyl,
-(C=0)0(C1CB) al kyl, -C(=0)(C1l-C6)al kyl, and
- (CG3-Cl2) carbocyclyl, and wherein X is 0. 20 In one
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wherein one or two carbon atons of said aryl are
optionally substituted with an oxo group, wherein each
WOLAPMWHEH2) noi ety may optionally be substit utPeéd/TBH008AISTS

to two substituents independently sel ected

substituents selected fromR6, wherein each said 5aryl

i s independently optional | y2gubstituted by 1 to 3

substituents selected fromR6, and wherein each R6 is

i ndependently selected fromthe group consisting of
optloﬂé’llydltias hab@ nng @H&LtlonﬁIOFé]eroa(M}e@Eté,d errﬁ]Ihe:@yalllp(yonsstmg of

N, Orﬂ;}d‘ﬁo@éyy %9 F@L’F}/S or(%@a&\%@rﬁ&t% rrgﬁ %ken together with the
carbarl &id& R:SB?m @B% -1 fefbeféd BfbocyIRIiig) wiedin %‘échssald alkyl aryl,

I ndependent|y selected fromthe grou conS| st.in

(CH2) mpiply. sasbocyrlyl. apdhetsgrpaygly) ma logally bgisybsit Rgtﬁa I%gne to three
subsﬁiﬁéhtgniﬂglaé?lfffenﬁgl ec &té’& Efﬂanhﬁrb%ﬁﬁ’ doRERANG WIS(CI- @?)%lk%l halo,

epende ed fromt roup consisting
hydrd@| o; (Gaﬁk)aikgxy GBN, CIHAEFa) kit Hz)«FQE-:LCﬁG)advlkoxiﬂH(Q Ce)alkyl,

_N[(CC%IHBO a(%f) épwsﬁl@%t@g%e%%ﬂcﬁ)) #h&¥din said heterocyclyl

has Tt(o@ﬁh@h&bf&ﬁbﬁislsxelectedl(rmﬁ)t(\ﬂgrdm)) considtingafdl, O, and S.
(C3-C12) car bocyc

o af: EERIATEnthe; VBREN GERtSE 5, sampognd ) Fomuta 1 or a

pharﬁ\héél)trcaﬁ’i al:belé\ﬁhhbleoéalt' ih@?éof whieréih( ach &° ik |- (@CG)B&EK dX wherein
-scinR2 /N4 RAN-R-R4, N-R1

|9rpaps mim%ﬁame\»@rmgpwmﬁpdﬁk%meﬁd‘ﬂ%e _Gagoon atom to
form Q@té 7' m&Noéred carbocﬁRthng, wherein each (CHz) moiety may optionally be

substituted by one to two substituents independently selected from the group consisting
of -(C1-Ce)alkyl, halo, hydroxy, -(Ci-Ce)alkoxy, -CN, -(CH2):CF3, -(CH2)(Ce-C1o aryl),
-NH(C1-Ce)alkyl, -N[(C+-Ce)alkyl]. and -(CH2)(4 to 14 membered heterocyclyl) wherein
said heterocyclyl has 1 to 3 ring heteroatoms selected from the group consisting of N, O,
and S, and wherein each said alkyl may optionally be substituted by one to three
substitUe;lt_s independently selected from the group consisting of -(C1-Ce)alkyl, halo,
hydroxy, -(Ci-Ce)alkoxy, -CN, -(CH2)CF3, -(CH2)(Ce-Cio aryl), -NH(C-Ce)alkyl,
-N[(C1-Ce)alkyl]2 and -(CH2)(4 to 14 membered heterocyclyl) wherein said heterocyclyl
has 1 to 3 ring heteroatoms selected from the group consisting of N, O, and S.

in one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein each R is hydrogen.

In a embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R! is selected from the group
consisting of halo, -(CH2CFs, -(CH(C=N, -(CHN[(CH2R’2, -~(CH2R®, and
-(CHz)tO[(CHz)th], and wherein R? is selected from the group consisting of hydrogen
and -(C;-Ce)alkyl, wherein each (CH;) moiety may optionally be substituted by one to
two substituents independently selected from the group consisting of -(C4-Ce)alkyl, halo,
hydroxy, -(C+-Ce)alkoxy, -CN, -(CH2)CF3, and -N[(CH2)R®)z.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R' is selected from the group
consisting of halo, -(CH2(CFs, -(CHo(C=N, -(CHAN[(CH2R’2, ~(CH2)R®, and
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R2- -,0 /14,/ NRLO RAN-R10 Fi 11(c),Fill(d),

wherein: each Rl is independently halo, (G -C6)alkyl,
WO(2092/®83%4| koxy, -CF3, -CN, or - 5 NweRi 7; R2 {P§T/IB2008/00157S

hydrogen or (C -C6)al kyl; R38 is hydrogen,

(G -0C6)al kyl, -(CH2)(Ce6-C12)aryl, or

-(CH2) (C3-Cl12) carbocycl yl1;-#8-is hydrogen or

(Cl-Co)alkyl; RL is -(CH2)(06-C12)aryI or -(CH2)(4 to

14 nmenbered heterocycl¥ wherein 10 each of said
-(CH4)CH(CEL RS, yancahefdint & 18" hydrogeed wherein oegeh (CHz) gnoiety may

oniof B, BT R Mk B s Bosp B SRt rom e

grouph Gbnﬁﬁt)rfd 6§ -(C=Calkyhalatn, hydréky, ~(5FCs)alkbiel,6/&IN,, -(CH.)CF3, and
C&' %6)al koxy, -NO2, -(CH2)(C6-Cl2)aryl, -C(0)(Cl-Cs
-NI( C(0)CF3, azido, (4 to 12 membered

hed edn‘écléﬁ'lb)bhﬁnerﬂnﬁle PlvehtlorCemtdey to a eamboli® cFNFoftiula | or a

i s independently selected from hydrogen and
pharmageutisy lgﬁpeptggkp isgltotheteof whereip R iy elecied fromsthe group

consi'sﬁlgipﬁ gﬁglblsal(t%l—{ ?}CFgof ZcHYCN, ph%ﬁ?}%ﬁgﬁﬂ?h 9! ((CH)R®, and
-(CHgmmzpr dndl whersinlezach Bhjsindependentlynaelacted( fipm the group
cons%rgg §‘f W%@é‘t?&ﬁdéﬁ? 8’.91,;0!;)'@{!@ gyl%reh_éseh %&EE&&%@%@HMW be
subsmUteleBil(SBﬁZ toRZhiee Rybsttgents independshty selebgedlrd@an the group
cons'etmetfgz o, bvdrow%w(?cézwq s<<|‘1y§§2>c5%¥vv 3, -OCFs,
-N[(cmﬂﬁ’]?%w@@f -CERAGY/- gé%?évcemwi .S(=0):(IChyalkyl, -(C=0)0(Cr-

hydr o- benzodi oxi nyl ,

ce)alﬁﬁe«éra)@i&ﬁmkylsam Oemichrsgyetul ) - and
2 yp-dheN¥fib d rﬁ l?l@nﬁﬂ%hﬁ’dﬁ 'Fé!lbte'sstd)f&t ESMBbLUNd of Formula | or a

substltute roml to 5 substltuents each of
pharmaceutically |a¢depfeht¢erstaltyth§eeqfctwdelfa"brﬁ(@L s@gc!@rkyfrom the group

consns% o?' Eﬂ?) 0 2&9% ar H”'%hb &ﬁ%ﬁ[@@ﬁ"ﬂj (gHz)tR and
—(CH@(ID()(IEE&RQ]aandiwhe(eﬁnleacﬂR @gérhet erocyclyl), and

4o R Ry PO, A ARRRE i 1 o o
pharriacéutic@ly 4cceptable salt thereof wherein each R* is independently selected
from the group consisting of hydrogen and -(Cs-Ce)alkyl, wherein each said alkyl may
optionally be substituted by one to three substituents independently selected from the
group consisting of halo, hydroxy, -CN, -(Cs-Ce)alkyl, -(C4+-Ce)alkoxy, -CF3;, -OCFs,
-N[(CH2)R®]2, -NO_, -S(C4-Ce)alkyl, -(S=0)(C1-Cg)alkyl, -S(=0)2(C1-Ce)alkyl, -(C=0)O(C1-
Ce)alkyl, -(C=0)(Ci-Ce)alkyl, and -(Cs-Cyr)carbocyclyl, and wherein each R*® is
independently selected from the group consisting of hydrogen, -(Cs-Ce)alkyl,
-(C=0)O(C+-Cg)alkyl, -(CH2)(C3-C1z)carbocyclyl, and -(CH2)(Ce-C1o aryl), wherein said
alkyl, carbocyclyl, and aryl may optionally be substituted by one to three substituents
independently selected from the group consisting of halo, hydroxy, -CN, -(C4-Ce)alkyl, -
(Cs-Cro)aryl, -(C1-Ce)alkoxy, -CFs, -OCFs3, -N[(CH2R%)2, -NOz, -S(C4-Ce)alkyl,
-(S=0)(C+-Cs)alkyl, -S(=0)2(C1-Ce)alkyl, -(C=0)O(C+-Ce)alkyl, -(C=0)(C+-Ce)alkyl, and
-(C3-Cq2)carbocyclyl.

In one embodiment the invention relates to a compound of Formula | or a

pharmaceutically acceptable salt thereof wherein each R% is hydrogen and wherein
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eﬁch t is independently O, 1, or 2; or a
phar maceutical ly acceptable salt thereof. 10 I n
WO/t her enbodi nent is provided a conpoundCdfIB2008/001575

Formula I'l(a), or II(b), or Il(c), or Il(d), or 11(e),
wherein: each Rl is independently F, Cl, -CH3, -OCH3,
-CF3, -CN, or -N(CH3)2; Rz Jes- hydrogen; 15R38 i S - CH3;
R4 is hydrogen; Rl is phenyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, or 2,3- dlhydro 1
each R43 Q%dé&ér@éhﬂy ﬁembted\/fll‘mﬂ Ghmgmaph:ooﬁushng df pydrogen, (C1-Ce)a|kY'

o S . oI RIRCHY ) by s

alkyl, téélré :5}6@?12% HSTté‘ia%g?tbm'Ym %hb:‘stﬂut%ﬁ by depetodihngd pubstituents

indepehiidréiseleqte froapihel g{rgyp conN@ng o] hﬂg) W XX:1§;?‘§F a} -Cg)alkyl, -

(Cl 1
(Ce- c,,fg% ocycﬁglc;*)é% % C@;F ?i'lﬁgec;:HeaAzo ﬁOQEWB%{Eds)aIkyI
-(S=0) wa)awndento»(@er:e)auqu ﬂCeQ)@‘@r@@e}kybn&C =0)(C+-Co)alkyl, and

nis 0, 1, 2, 3, or 4; and 25each t is
-(C3‘é M’&Y@&YI y 0, 1, or 2; or a pharmaceutically
af dRLabinBodmdnt tther moéntion relatesntoanotdrapownd lof Formula | or a

nbodi
pharrﬁaqq?u}llcaruml&:] tqclf:élgtpgﬁa\é:sgf?t{\%e%?npo $rgg';) fR‘\l;%;gé,q%téégea hRé group

con&%dc'_& ”ﬁﬁggnct@;@{ﬁbarg (é:H2t N -(@m)m[(cm;ﬁa - OXNCH2)R®, and

(CHﬂ)lQﬂ(m@&lﬂgl and wbgwmmlzﬁ Fl@?@BBV'M@?%eleﬁtgd from the group
con&%n% gﬁ%ggp%i( B%d)yﬁéﬁ)gm @)é’(cqldyﬂkyﬂ ](CH2)¢(Cg-C1z)carbocycIyI

I n ‘each sald p eny

and -ECEMICE Do aqmdw,heaalm shl;zlcalbj-l Jalkenyh.cgarberveh, ransl_wf may optionally
be sqétgséit]l?tga | o SUb t % s%g\é'{d fﬁh% ehde lysk’éléétbauﬁ&hsthe group

y selecte

consi@fﬁig @)l@émylhydro@w -OH| o(crc:g;al,kyp O(G&C10)NR].6RE(¢1 -Cg)alkoxy, -CFs,

OCHy NIRRT bk -SG1 Gatyl TeSPBCLdaai BEBERCaaliy,
(C=ORE X5yl )(c D)L -G 4k; 8l A0RC bcatyolfle and R17

ependent |y ‘sel ect ed f
( 01-a0@) gmbpﬂimgpt, @%ﬁ\%gstlorgrrglg{egggg %g cgw&og%%hof Fermula | or a

pharhggglﬁ{%ggf'ﬂdc% {Ablel: saﬁrth%red?r whekat RT esitdeladtéd from the group
esat t her eof A further
consisting i an‘ehydr ogenpaich d(%fcﬁ)élkﬁhl apd I"ﬁ(hﬁ"e'“o gagh ('%Bb 'Soﬂ"ryaePe"de"“Y

seleqt%%ﬁy&ggﬁt@%ﬂé c@s.ét.!né % Wns(c@%ﬂam Iec =0)0(C+-Colalkyl,

-(CHz)KJCC}lﬁ&))Earb%ydw hand ogE 1 (6rEB |asyl) merﬂn |S§ld alkyl, alkenyl,

carbahe T i v gy BRI, sOBURRE) b SO e ubstvents
mdepéméaﬁyl deRricled pehane g@bdp mnsasﬂngccﬁ)mogmydrow -CNat(61-Ce)alkyl, -

- OCF3,
(Ce-C‘(ol'é‘:ﬂ) t (Cﬁc EN%VRJJ 0) (Qf_g(;p) al E\?@Mﬁb‘% %:3'3(01 -Ce)alkyl,
(8= égk:dg)f)échlt 0s D)o Iggzﬁl%led(dt@)@(cmwkw -(M)(Crce)alkyl and

al kyl); 6 and R17 is independentl
(Ca-ﬁai)embedytﬂylom hydr ogen and (Cl-C6)al kyl ; npl s 0, 1y,

IBh%?%aéngb qd capfﬁ éivgnﬁg%pg%g?@ﬁ]gggpuﬁd &F Fétmala | or a
pharmaceutlcally acceptable salt thereof wherein R? is hydrogen, and wherein each R*®
is independently selected from the group consisting of hydrogen, -(Ci-Ce)alkyl,
-(C=0)0(C1-Ce)alkyl, -(CH2)(C3-C12)carbocyclyl, and -(CH2)(Ce-Cio aryl), wherein said
alkyl, alkenyl, carbocyclyl, and aryl may optionally be substituted by one to three

substituents independently selected from the group consisting of halo, hydroxy, -CN,
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25 Further provided herein is a conpound of Fornmnula
I1(a), or II(b), or II(c), or Il(d), or Il(e),
WOREY @427 each Rl is independent |y PET/IBR008/001STS
-CH3, -OCH3, -CF3, -CN, or -N(CH3)2; 30R2 is hydrogen;
R3B is -CH3; R4 is hydrogen; WO
2009/ 004427PCT/ 1B2008/ 0015727~ 46 - ,-+10 r<is
phenyl optionally substituted with from1l to 5
substituents each of which is independently sel ected
-(C1-Ce)atkyt, CHECs-Charyl, F,  -(Cl1;Ce)Bkoxy, CFGF3,- O@G:s, I\ND(GRE)ZRQ]L -NO,,

'S(Ci- ?@@hggﬁf %\:%gl:\ég?)@ﬁ(y rorn'eﬁég)r)ggé'r?a gaﬂ '&7 a (%(/?11306)alkyl,

-(c=ene, fﬁ%)alﬁyloandl (Cs-@m)@arbbbyélyl or a phar maceutl cally

acceptable salt there anot her er
9N onsy e ane@nﬂwweaflomdﬁm%fq 13 &Pmp8Pn$|?bFE ormgyla | or a
phaniln'agéﬂticag%néc}t!eg}ablé’rsdlt' (tﬁéreof\’fbﬂ‘éi‘éﬁ\ Rﬂoi%afs@léﬁled Srom the group

epen

consismwfz_nam .-@H@@Fegeﬂcrmpgm - CHANEINRD, -CHAR®, and
(CHAHCTR, Shd e K Yie S frob it Bp! E6rRfstilg! & hydrogen

and i(Cd€pmtidgnt | y sel ected from (Cl-C6)al kyl , CN hal o,

: %e{ F@%ﬁ&”gﬁl@w 'ﬁvsf@ylgc%%&%soﬁf @[05%%0&8)&§ormula | or a

pharﬁhébd@tlca(l é&eb?aﬂﬁ?f@ﬂ akereof avieaginl YR') js aetected from the group

consisingc1oba Melb iR Gden abhzreaN ogy GHMICADRY: "HeHaR®, and
_(CHéiO[ﬁéHé&B %ﬂd%ﬂﬁ'ﬁ&h R4|§ tyun:@%ﬁendently 0, 1, or 2; or

ceut | cal { accepfabl'e salt thereof.

arotons: eomsdimertnthe #nvention Jelates ¢o i sempoynd rof ﬁemau'a lora
pharﬁﬁ(:@mcaﬂ{( i{gkéﬁ’%blﬁlgali 'tl(é}gof % tirg @ach el |E(|ﬁ%_%endently selected

ereln: epen ent

from-tBEHFoup CBBSistigNof d)ydpdgeal—lam Ca‘)ﬂkyls W&)@gﬁ@n—ceml i $CH2)(Cs-

coforbl, bt TP B0 SR, oo, n

aryl Wialydptidhalty b dapstitdieadt by oaeltedhned substituetdlinde@hdently selected

oy sihias i SE s DRSO 0L T B S AAH. v

Ce)alkBsy,( CEFGE) abdw],; -REH)RY,, -NO, -S(Ci-Celalkyl, -(S=0)(C+-Ce)alkyl,
-S(=0)2(C-Ce)alkyl, -(C=0)O(C1-Ce)alkyl, -(C=0)(C1-Ce)alkyl, and -(Cs-C1z)carbocyclyl
and wherein R* is selected from the group consisting of hydrogen and -(C4-Ce)alkyl.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein each R*® is independently selected
from the group consisting of hydrogen, -(C+-Cg)alkyl, -(C=0)O(C4-Ce)alkyl, -(CH2)(C3-
Ci2)carbocyclyl, and -(CH2)(Ce-C1o aryl), wherein said alkyl, alkenyl, carbocyclyl, and
aryl may optionally be substituted by one to three substituents independently selected
from the group consisting of halo, hydroxy, -CN, -(C4-Ce)alkyl, -(Cs-Cro)aryl, -(C1_-
Ce)alkoxy, -CFs, -OCF3, -N[(CH2R®., -NO -S(Ci-Ce)alkyl, -(S=O)(Cs-Ce)alkyl,
-S(=0)2(C1-Cg)alkyl, -(C=0)O(C1-Ce)alkyl, -(C=0)(Cs-Ce)alkyl, and -(C3-Csz)carbocyclyl
and wherein R* is hydrogen.

in one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R' is selected from the group
consisting of halo, -(CH2\CFs, ~(CH2:CEN, -(CH2N[(CH2)R’L, -(CH2XR®, and
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is0 1, 2, 3, or 4, or WO

2009/ 004427PCT/ 1B2008/ 001575 -47 - a pharmaceutically
WOL00%WH4231 e salt thereof. I n anot her enF&dTTRAWE/00157S

is provided a conpound of Fornmula Il(a), or 11(b), or

[1(c), or 11(d), or Il(e), wherein: 5each Rl is

i ndependently F, O, -CH3,-28cH3, -CF3, -CN, or

-N(CH3)2 R2 is hydrogen R3B is -CH3; R4 is hydrogen;

Rl is 2, 3-di hydro-1 6 4-benzodioxin-6-yl optionally
-(CHIGUGEH ARk @ndi whereinol? is selested drammitke gratmeensistig fo (CHz)t(CS'

coERAF, TBECE = BB OB L e

membe@dz)m(e@scmyx)) zand , (Gteroml)l[(c&lzmdmnkw N4 n@niezea, heterocyclyl),
4t menb t
wher€g 58 Beterfoxsfy TS 1% TR Heléodorss Féester, frary the group

consi%ﬁlhgiﬁf NdOf bANS) \At a@Ritein Uhe(dr M@Q‘)aﬂbdﬂ/bton’fs dfssaid héterocyclyl are
4; and 15each t is mdegendentl

°Pt'°B‘F"Ya5%HM%ﬂ:\é’GF ia0:040,arquR Sphersineeacd) said Iﬁéﬁ@dﬂmew may ‘optionally

be sdH%tlﬁHk[Qd B? o %"{BQWIb"%‘B%% u%n@ﬁﬁ&éﬂﬁ@eﬂtl? @%@Wﬂ%‘o R®, and wherein
r '(c) “of T (d) [ Ce),
each\gaist earhoc a@ﬁgl md.@terngm;yjme mdepende@y opt(gr:@lly substltuted by

1t°q%§t”§ﬁ‘% gglﬁctg%n?ﬁe N(CH3)2; R2 is hydrogen; R3Bis

rogen;, Rl is 2,3-dihydro-1
, dn hmazedibodirmerﬁ the impentmmlrélytesuhslal tompdund tdf Foromld | or a

pharrgg?egg%glysga?c?ﬁbtt g&gt Sélt?:ﬂfereg eln BS Jn%ep dend the group
gy R E ik
consizfied no! s{BHACs Grasearbagyeih o(CHIBrme i HIAIERARCo
cm)aﬂilcewl%lxk&tosaw nﬁérﬁb@@ti %&%werarﬁf QQGN?@NI((@H’Q%RQ])M to 14

ound of Formul a a), Il (b),
memwneed»e,ter@pyclx}bvﬂmgm Qertp@nyplsmmﬁ 6o 35ing hetsroatoms selected

from tHe gr%ﬁp\consisting of N, O, and S, and wherein one or two carbon atoms of said
heterocyclyl are optionally substituted with an oxo group, and wherein each said (CH>)
moiety may optionally be substituted by one to two substituents independently selected
substituents selected from R®, and wherein each said carbocyclyl, aryl, and heterocyclyl
are independently optionally substituted by 1 to 3 substituents selected from R®.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R? is hydrogen and wherein R°® is
selected from the group consisting of -(CH2)(C3-Cqz)carbocyclyl, -(CH2)(Ce-C1g)aryl,
-(CH2:N[(CH2)R®)(Ce-Cro)aryl, -(CH2)(4to 14 membered heterocyclyl), and
-(CH2)(N[(CH2:R%])(4 to 14 membered heterocyclyl), wherein said heterocycly! has 1 to
3 ring heteroatoms selected from the group consisting of N, O, and S, and wherein one
or two carbon atoms of said heterocyclyl are optionally substituted with an oxo group,
wherein each said (CH,) moiety may optionally be substituted by one to two substituents
independently selected substituents selected from R®, and wherein each said
carbocyclyl, aryl, and heterocyclyl are independently optionally substitutéd by 1 to 3
substituents selected from R°.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein each R* is independently selected
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N N\ 0 R4R 111(c), R3B\ N N-) O RARI1 II1(d), 03B
wherei n: 5each Rl is independently hal o, (Cl-C6)alkyl,
WO200YW43%4| koxy, -CF3, -CN, or - NRI6R17; R2 |§’CW§I§FQ9§/@W575
or (G -C6)al kyl; R3B is hydrogen, (C, -C6)alkyl,
-(CH2)t(C6-C12)aryl, or -(CH2)t(C3- C12)carbocycly1; R4
i s hydrogen or (Cl- CG) al kyt2910R11 i s
-(CH2)t(CB-Cl2)aryl or -(CH2)t(4 to 14 rrerrbered
heterocycl yl ), wherein each of said (C6-Cl2)aryl and
from the gcomcm@ge@f W@aejbyed y(G1-Coalkpk Mmqelnwach said alkyl may
°Pt'°§\;ﬂﬁ’§¢’1é ItssHblﬁﬂ s e den lfb]rhljeﬁ srii %?Hst M?gt&éz%?\?ly s%ﬁected from the

groupCNonbisting ofCFQp, Jr@dﬂﬁ(y —Nl@RI%CBXa{Kyl qua-lﬂghzalmxy- NOE,g, -OCF3,

NCEIR. ‘MBSt Chin -l reBih s o CeRd c=opocc-

Cs)alkﬁ( ((C£o¢®1e¢$<)ulkm aiaEe(BGJJCB’-)&r oRa7and5whe:wpwdersblepted from
sel ected from hydro en and

the 5 araubor aonIonallt CHIAEPEHIBRIOGYEN. 1° WHA(CaCran,
-(CH%NS{@-!};ZRT@E -CSahhY, acm@t@b{dﬁ sy t rtnE?fb%ﬂafd Méidc?&w) and

S a conpound For mul a

-(CHAN(CHe)} D) (% to 14 imembeied fﬂqrp@yclymlwﬁm Saé@@ﬁtqmcycﬁ/l has 1 to
3 rlnd_ ﬁ%gﬁ%ghﬂﬁcge%%m tﬁ[e rgro%onséﬁﬁ'agof N,%,gand §',\|an9 wherein one

or twa ashd) atbrTs 6N sajBZ{m&ioGy)dlﬁl?a?e cflionally substiRBed iwjth an oxo group,

where:é%%%%lqz@%? %@*%ﬂcgﬁycga (SJG%‘E‘(%H&W et'oFMo sglbstltuents

mded&)’idémﬂﬁrheléﬂédl sulsbiituetts soectes ! froﬁ’f RS, 3-addhwetiedeih each said

- benzodi oxi n ei n. each
carbogys:'vlmrv . A8 'zgtsm&mﬂy'&?@ mdeﬁeB d?‘giﬂ" BY ‘bstituted by 1 10 3
substit@énteRBldcredrontRd uted with from1 to

In one embodiment the invention relates to a compound of Formula | or a

pharmaceutically acceptable salt thereof wherein each R** is hydrogen, and wherein R®
is selected from the group consisting of -(CH)(C3-C12)carbocyclyl, -(CH2)(Cs-Cio)aryl,
«(CH2IN[(CH2)R®(Ce-Cro)aryl, -(CH2)(4to 14 membered heterocyclyl), and
-(CH2)(N[(CH2)R®])(4 to 14 membered heterocyclyl), wherein said heterocyclyl has 1 to
3 ring heteroatoms selected from the group consisting of N, O, and S, and wherein one
or two carbon atoms of said heterocyclyl are optionally substituted with an oxo group,
wherein each said (CH;) moiety may optionally be substituted by one to two substituents
independently selected substituents selected from R®, and wherein each said
carbocyclyl, aryl, and heterocyclyl are independently optionally substituted by 1 to 3
substituents selected from R®.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein each R is independently selected
from the group consisting of hydrogen, -(C+-Cg)alkyl, -(C=0)O(C+-Ce)alkyl, -(CH2)(C3-
C12)carbocyclyl, and -(CH2)(Cs-C1o aryl), wherein said alkyl, carbocyclyl, or aryl may
optionally be substituted by one to three substituents independently selected from the
group consisting of halo, hydroxy, -CN, -(C1-Ce)alkyl, -(Ce-C1o)aryl, -(C4-Ce)alkoxy, -
CF3, -OCF3, -N[(CH2iR%,, -NO,, -S(C+-Cg)alkyl, -(S=0)(C1-Ce)alkyl, -S(=0)2(C+-Cg)alkyl,
-(C=0)0(C+-Cs)alkyl, -(C=0)(C4-Ce)alkyl, and -(Cs-Cqz)carbocyclyl, and wherein RS is
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5 substituents each of which is independently sel ected
from(C -C6)al kyl, -CN, halo, - CF3, -0CF3, -NRLl6R17,
WO(2092 83241 koxy, -NO2, -(CH2)t(C6-Cl2)aryl, - CPET(IBILEHPO1STS
al kyl), - C(0)CF3, azido, (4 to 12 nenbered
het erocycl yl ), and -S((Cl-C6)al kyl); each
R16 and R17 is independenttg0sel ected from hydrogen
and (Cl1-C6)al kyl; 10n is 0, 1, 2, 3, or 4; and each t
is independently 0, 1, or 2; or a pharmaceutically
selectext dphalthe graup donsisting . of (CHz)t(Cs-Cu}éal'ndWCIYbr-()QHEj)dﬂe-Cm)ary',

(CHMRHTERERE Shof o, DA 14 Tk bl and

-(CHé)K'N%_EF}ﬁR?]I(h Yo 4 rﬁémbe@d&ae&ggﬁ?ﬂyb ~Whérein €3l heterocyclyl has 1 to

3 nn@bg@ﬂoqtgmﬁ ﬁg}ég?edh}éor%v?-p(g;pup gowﬁ;t,r@yq)f’ N %pég‘i’ gg\g g&rgrein one
or twé’ c%rﬁ’érﬂ)éﬂfn% of sédk}?éiél‘b@ 61 I'é‘re d;ﬁlovnall‘fﬂ§l’1l?étﬁ!ut@&ﬂi'htrpfan 0X0 group,

wherél?llgaa@h mu{ (g:l—_lz) mougymm’dppjjqnallﬁ bg §ub§tltg{ﬂi bynqiq tp two substituents
t b
dergi3th] SN bt oBB° il V6 SolPSdin oacn saio

carbocgblyl, hﬂ'ylo andUiéterocycliyBare lﬁbﬁ@ﬁdent&@ﬂﬁ)mllk&tpstltumby 1t03

-C(0) (G -C6 al kyl 0) CF3,
substit % Eecgicﬁl‘l%qéS nmenber ed heterocy%:ll zu) CganZJI
- §{ (dné- éﬁnbabkﬂér)t theambentidh aeidteBlib IaScomﬂGOﬁdld:fferuynula | or a
sel ect ed fromh dro n an%%f( Kyl ; ,
pharrgaceyftically aa}gge ther é‘f]#@é?i%'l ﬁ OIS feleG}edZ frog} tEe group

consiBfi 'EF‘F\?HFdQ‘éﬁ' éM:l a&ﬂe@é)é‘lhi/le aﬁ&'WhérQFN ROfis sdftcted from the group
Further provided is a conEoun
c

ml a
consnstmq bpf dﬂl'iz)t(lc'(sc§1,2)céqucw b) (Qﬂz)t(q?d-@s)))aryhhe(‘éﬂ:?itN[@iﬂ)nRgl(Cs'

Crolaly RGP RG A DRSS DRI o o S DNGHBIRTIe to 14

membereuymtergeyx;lyIRMQrem -S@iidB hetRrodyslyhbas dde 3; rirgiheterpatoms selected

from Hw%e@réhg oc%pgé{ulrgdé# ’9‘r o} \ﬁﬁig :jérr]@;vgﬁ rei]q( one oatvgo ﬁarbop atoms of said

heter’chylla};I optiomally, ﬁrbétlhj&ﬂ' mth dn kmangmtmxlwhéiemleam said (CHy)
0

moieyTury gptiopayiba wastlyisst Ruaneith eaisubPiiefts JifencnaBhiy selected
subst‘t’t@nt@@elﬂcﬁ@d fromCFk\15 ahdhﬂaereiﬁl:é%ch SAid-carbobiRIARATI, and heterocyclyl
) al koxy, - u&qp (tC6 Clzelltg'r% C(t JFr
are u&e@pqently Qg(ng;\@msubgg; by 4 t¢ 3 subs t@r%&? ed from R
h?ﬂ an@cb!ﬁ'n'bﬁhbmerﬁnlﬂe AVéAtorCPeialeé Ylo) @ compound of Eéifitula | or a

and R17 1s inde endentl sel ect ed ,f rom hydr ogen 5
pharrameqtmummpltthe sggrﬁhergobw erein gacigR*ds hydroggn, ard wherein R

is sefeﬁtednf&ﬁetﬂg??{nlfﬁ( Enséﬂr}g%f 2(CI-P)Vt(Cf’:‘;- graﬁ?cﬁ%?fy!)fgd\il % {Ge-Crolaryl,
-(CHQ)M[(@Mﬁﬁmﬁﬁm)aryFor A(@He)(4 10 a)14 ormembersd  dreterocydyl), and
-(CHB«N{(&:I—IZ)@“D(Q fo 14 membered heterocyclyl), wherein said heterocyclyl has 1 to
3 ring heteroatoms selected from the group consisting of N, O, and S, and wherein one
or two carbon atoms of said heterocyclyl are optionally substituted with an oxo group,
wherein each said (CH;) moiety may optionally be substituted by one to two substituents
independently selected from R®.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R® is selected from the group
consisting of -(CH2){(Cs-C12)carbocyclyl, -(CH2(Ce-Cro)aryl, -(CH2)N[(CH2)R®(Ce-
Cio)aryl, -(CHz)(4 to 14 membered heterocyclyl), and -(CH{N[(CH)RR)(4 to 14
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20

15111 (e), wherein: each Rl is independently F, O,
-CH3, -OCH3, -CF3, -CN, or -N(CH3)2; R2 is hydrogen;
WOR$9/904427CH3; R4 is hydrogen; 20R11 is phenyl PCT/IB2008/001575
optionally substituted with from1l to 5 substituents
each of which is independently selected from
(Cl-Co)al kyl, -CN, halo, -€B8- -0CF3, -NRL6R17, (Cl-
C6) al koxy, -NO2, -(CH2)t(C6-Cl2)aryl, -C(0)(Cl-C6
al kyl), -C(0)CF3, azido, (4 to 12 member ed
membetear eatgoicytlyl), whmferr&dd:heté&)wlcw has 1da@virR Beterastems selected

from é@tbn@g;;gqe(ﬁ%’es ng@ﬁ\fﬁ gn%gs,f r,}{n wgg%irf Sﬁé‘ o?ﬂ/go cgrq%)n atoms of said
aryl bnderessien lare Q)ptlbnalw sﬂbstmﬁted wnlnaramiaowtgrmm Ivyhereln each said
acceptable salt there

(CH2) nalety Jppw Rbopally-be rﬁypat'tpieﬂ(%x ong;toy ‘MO( Bl)'bst e F’(Of@ende"“v
selectéd Ehbétgﬁentgrsé@téd Qr%}n Rmﬁﬁ&'%eréﬂcéaﬁlséﬁ carbocyclyl aryl, and

I ndepen

heterowwrg |nd§pan§em}5dpmgmally Rggﬁqtgted(mm to Q@Jbstutuents selected from R®,
and wingrg%/ eggﬁlﬁEYSrF: {}i{é ;ﬁ?eg@f%e%gﬂsé?ém the §roup Bénslsﬁnghéfcgzﬁgeﬁhlo =3R’, -CF,,

e t1 onal 7

‘00 R EN R oh PR S A 14 OB bl oS,
-(C=OlR'OHIC(RUHB(R ). CIGHXSR’, an@HC(R'BIOR'- CF3, - 0CF3, - NRL6R17,

qp—g‘ a i n

sel ec e%ﬂ‘ﬂ)rom Jd?%g% Eﬂ%‘ ?%%Eégl?o aSCb?‘%%gﬁ@g&l Eb%r,mla ! or a
pharmaeeut&ally)raoteptabla setita thereeliwheseiny Rac@eﬁﬁlﬂ@l&d dJegm the group
cons E Furt her provided is a conpound of

= ? a 111(a), or 111(b), or Il11(c), or I11(d), or

10111 (g&), wherein: thisindepend tIyF a,

CF3,

il , - \N( CH3) 2; RINL rogen;
R3B i's |shydrN)en 1is 3-§4 o
optiona substi tut ed w fro 1t053|tue}sts

each of whi |ndependen | ected from 7 —RS
(Cl-CB) al kyl>, - CRR®hal o, cp‘% - 0@3, -NR16R1P_/
G -I\IC'E, -(CH2)t (CB-Cl2)aryl, -C(0) (G - Cs

al k@), -C(0)CF3, azido, (4 to 12 merrbered

heter and - S((C1l-Co) al kyl each R16 and R17
IS i X|y selected from hygr nd

(Cl- onis 0, a3 2 37 or?1; d each t is
i ndependeny, \&Rsl or 2; or —/

RG

wherein one or two carbon atoms of said aryl are optionally substituted with an oxo -
group, wherein each said (CHz) moiety may optionaily be substituted by one to two
substituents independently selected substituents selected from R®, wherein each said
aryl is independently optionally substituted by 1 to 3 substituents selected from R®, and
wherein each R® is independently selected from the group consisting of azide, halo,
-OR’, -CF3, -OCF3, -(CH2)C=N, -(C4-Ce)alkyl, -(CH2)(Ce-Cro)aryi(R"), -(CH(4 to 14
membered heterocyclyl)(R7), (C=O)R’, -[C(R")2iN(R")2, (CH2):SR’, and -[C(R")2};OR’.
In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable sait thereof wherein R® is selected from the group

consisting of
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15

a pharmaceutically acceptable salt thereof.

Further provided is a conpound of Forrmula Ill(a),
WOR0PYWy4270r 111 (c), or 111(d), or 25I11(e), M@F@B?POS/OMS%

each Rl is independently F, O, -CH3, -OCH3, -CF3,

-CN, or -N(CH3)2; R2 is hydrogen, R3Bis -CH3; R4 is

hydr ogen; 30R11 is 3-pyridyg2optionally substituted

with froml to 5 substituents each of which is

i ndependently selected from-CH3, -CN, -F, -Cl, -Br,

3 .

- CF3, OCF3 - NR16R1 and - NO2; each R16 and
R17 is pendent | d from hyd R

(C1- and WO a2 7PCT/ 1B2¢0 35 -
52 - 1 2, 3, phar macey al | y\

accept abl e % t hereof Furt her pryvi §€~d~;§63
a conpound 8 ofrRul a 11 I(a)o_o/r\RFI (b), or | c),,
I11(d), or 5111(é), wherein: each RL is i ndependently
, -CH3, -OCH3, -CF3, -CN, or -N(CH3)2; R2 is
o‘o\,” R3Bis -CH3; R4 is hydro ; ToR11 is
o—4 , 4- benzodi oxi n-6-yl
d wth from1 and 5 substitdent) each of
n@eﬂgent |y selected from\CL€g)al kyl ,
-CN, halo,”-CF3" -0CF3, -NR161: 117, (G - C6) I koxy,

-NO2, -(CH2)t(Ce6-Cl2)aryl, C(O)(Cl 05 al ky ’
whereifi( @)eCB8 twa ziagkgn atpros of Sait: At 1ase qmé‘@@@'l)lcwtl’%}'lﬂ)ted A¥ith an oxo

_grou%e\&é%rfegdog%%ggkj) &Cﬁgcﬁogﬂ(fﬂi‘%ﬂ &{ 4"2 t}éﬂgggﬁﬁ&*@atw one to two

subsftuerts mde;ﬂend@ndy csetelctetd ssbstmmmnemélmtdwfrom R®, whe@m each said

aryi 'ﬁu?‘gﬁr mid%lng gﬁﬁ%% lﬂﬁ%ysgf {%éh%qesg Lielnfs( ssalected from RS,

wherél’nI éiﬁh Réris ||r||ddp“e)1deﬁtly sklectéd, from el giloup) consistingi of: azide, halo,
IS i ndependen

R’ s, ot0CR, HEIACTRE 11 - erCRRS G, fHA to 14
mem%n@a%ﬁtgmc%él R, 5(E=Q)R, thd(Ri)z}Na )pe(tzregasva?l an8-§0(R")2}OR,

optlona y“su stltutedvvl subst i nts
and wheieinoR' uhiselectes fremeherarenp |°9n§'§1"aa:9taaa'9r o(ﬁHz%fu«g’a -(CH2:C=N,

-(CHQ%H&R%, i eH) R, andRBH,)OREF)RINRLERL7, - OCH3, and

In one embodiment the invention relates to a compound of Formula | or a

pharmaceutlcally acceptable salt thereof wherein R% is selected from the group

consisting of

S‘% 2ﬁ LN ¢ % 2—0
__/ O_J\BG O—/ 'RB
H@——x and %
N_./ RG _\R6

wherein one or two carbon atoms of said aryl are optionally substituted with an
oxo group, wherein each said (CHz) moiety may optionally be substituted by one to two
substituents independently selected substituents selected from RS, wherein each said
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each R16 and R17 is independently selected from
hydr ogen and (Cl-C6)al kyl; and nis 0, 1, 2, 3, or 4;
WOR00%W4423har maceut i cal | y accept abl e salt t her £6T/IB2008/001575
Al so provided herein is a conpound of Formula IV(a),
or 1V(b), or I'V(c), or 1V(d), or 1V(e), WO
2009/ 004427PCT/ 1B2008/ 0015733~ 53 - wher ei n:
each Rl is independently halo, (Cl-C6)alkyl,
(Cl-C6) al koxy, -CF3, -CN, or - NRL6R17; R2 is hydrogen
aryl isrinfi€ier@indly kgptionalyR3Bbstifuteddby deto, 3( mbs@a;emns()selected from R®,

b S5t 6% ALt P AR 8 SR B v

OR'Sebpg Y tame@ﬂ\) t«@ﬁoghmwxcm(w«zaoramm’o 1EH (4 to 14
eter
membeRhSte Ry IR SO o TR N2, -(&4'\'2)1 | Snd fENa10R",

andvgl?%%g %6 ehszoos/ 001575 _ 54 -

ﬁéql C6 al kyI) 0) CF3,
azi doe e(andanmt thémntsw tésé@momqoungm ofmula’l or a

S 1

consitingof 4; S5each t is independently O, 1, 01 2; and z is
0, 1, 2, 3, 4, or 5; or a pharmaceutically acceptable
n anot her 1 at

8erein: 79
I, (Cl- Co)art ,
OgRA; '

i's hydrogen each R12 is independently sel ect ed from
-Br, -CF3, -0CF3, -NR16R17, OCH3, and

and \
e

wherein one or two carbon atoms of said aryl are optionally substituted with an 0X0
group, wherein each said (CHz) moiety may optionally be substituted by one to two
substituents independently selected substituents selected from RS, wherein each said
aryl is independently optionally substituted by 1 to 3 substituents selected from RS,
wherein each R® is independently selected from the group consisting of azide, halo,
-OR’, -CF3, -OCF3 -(CH2)C=N, -(C4-Ce)alkyl, -(CH2)(Cs-C1o)aryl(R"), -(CH2)(4 to 14
membered heterocyclyl)(R"), (C=0)R’, {C(R")2N(R")2, (CH2):SR’, and -[C(R")2}OR’,
and wherein R* is hydrogen.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R® is selected from the group

consisting of



10

15

20

each R16 and R17 is independently selected from

hydr ogen and (Cl-C6)al kyl; is 0, 1, 2, 3, or 4; and
WOZ9P/08425, 1, 2, 3, 4, or 5; or a pharnaceut i P&ITH2008/001575
acceptable salt thereof. Further provided is a

compound of Formula IV(a), or IV(b), or IV(c), or
IV(d), or 1V(e), wherein: 28%ach Rl is independently
hal o, -CH3, -OCH3, -CF3, -CN, or -N(CH3)2; R2 is
hydrogen R3Bis -C H3; R4 is hydrogen; R12 is -CN,

- CF3, - OCH3, or 30n is O,
and a phar Iy
t her eoN 0 o)

provi ded 1 S\va a ¥anpound of F @I\a V(a) or N by, ~®®
| V(c), or I9(d) RY 1V(e), erei h‘ R2 i s hydrogen;,
R3B is -C H3; 5RA is hydrogen; R12 is -CN, -F, -d,

- Br -CF3; is 0; and z is 1; or_a pharmaceutically
accepy@abre salt thereof. 10 rther provided is
a cony ForrruIaIV( IV(c), or

I V(d) ﬁ/ wher ei 0 |s hydr ger R3Bis -C

H3; 15R4 ggen R12 is -CN, i zZis 1;
or a phar maceutl c;al |y acceptable salt thereof. 20

wherggréy{]eg;)r '%&3 V&a?lg;jn ggrﬁslvggl)s;dg p?ﬁ/@ég %%%or?&ygguq?ﬂ@fg ng h an oxo
group, wherein each said (CHz) moiety may optionally be substituted by one to two
substituents independently selected substituents selected from R®, wherein each said
aryl is independently optionally substituted by 1 to 3 substituents selected from R,
wherein each R® is independently selected from the group consisting of azide, halo,
-OR’, -CF3, -OCF3 -(CH2XC=N, ~(C1-Ce)alkyl, ~(CH2)(Cs-Cro)aryl(R"), -(CHz)(4 to 14
membered heterocyclyl)(R7), -(C=O)R’, -[C(R")2lN(R")2. ~(CH2)SR’, and [C(R")z}}OR’
and wherein each R® is independently selected from the group consisting of hydrogen,
-(C1-Ce)alkyl, -(C=0)O(C+-Cg)alkyl, -(CHz)(C3-Ciz)carbocyclyl, -(CHz)(Ce-C1o aryl),
wherein said alkyl, carbocyclyl, or aryl may optionally be substituted by one to three
substituents independently selected from the group consisting of halo, hydroxy, -CN,
-(C+-Ce)alkyl, -(Ce-Cip)aryl, -(C4-Ce)alkoxy, -CFi, -OCFs3, -N[(CHR%2, -NO,,
-S(C4-Cg)alkyl, -(S=0)(C-Ce)alkyl, -S(=0)2(C1-Ce)alkyl, -(C=0)0(C+-Ce)alkyl,
-(C=0)(C+-Cg)alkyl, and -(C3-C1z)carbocyclyl.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R® is selected from the group

consisting of
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R2N / R4 R3B\ NN N, R2 (R13)y \ /) V(b), wherein:
5each Rl is independently hal o, (Cl-C6)alkyl,
WO209YW83%4| koxy, -CF3, -CN, or - NRI6R17; R2 i PONIHPWEENSTS
or (Cl-C6)al kyl; R313 is hydrogen, (G -C6)alkyl,
-(CH2)t (CB-C12) aryl or -(CH2)4C3-Cl2)carbocyclyl; R4
i s hydrogen or (C1- CG) al kyl-331Qeach R13 is
i ndependent |y sel ect ed from - (CH2)t (C6-Cl2) aryl,
(CH2)(4 to 14 nmenbered heterocyclyl) (C1- C6) al kyl ,

[ ndependent Iy
15n is 0, 1, 2, 3 4; each t isvindependentTy O, ,1,
or 2.sand y is O, 1 2, 3, or 4; or a pharnaceutically
accgptahle salt thereof. 20In another enbodinent is

[ or VI(b), or

), or VI(

7p 82008/ borhds - 57" i §

wherein one or two carbon atoms of said aryl are optionally substituted with an oxo

2009/ 0¥

group, wherein each said (CH;) moiety may optionally be substituted by one to two
substituents independently selected substituents selected from R®, wherein each said
aryl is independently optionally substituted by 1 to 3 substituents selected from R®, and
wherein each R® is independently selected from the group consisting of azide, halo,
-OR’, -CF3, -OCF3 -(CHo)C=N, -(C1-Ce)alkyl, -(CH(Cs-Cro)ary(R”), ~(CH )4 to 14
membered heterocyclyl)(R), -(C=0)R’, -[C(R")2kN(R")2, -(CH2)SR’, and -[C(R");JtOR’,
and wherein R* is hydrogen.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein each R® is independently selected
from the group consisting of azide, halo, -OR’, -CF3, -OCF3, -(CH2)(C=N, -(C4-Ce)alkyl,
-(CH{Ce-Cro)aryl(R”), -(CH2(4 to 14 membered heterocyclyl)(R”), -(C=O)R’,
-[C(R")2IN(R")2, -(CH2)iSR’, and -[C(R");}OR’, and wherein each R’ is independently
selected from the group consisting of H, -CF3, and -(C4-Cs)alkyl, wherein said alkyl may
optionally be substituted by one to three substituents independently selected from the
group consisting of halo, hydroxy, -CN, -(C4-Cg)alkyl, -(C4-Cs)alkoxy, -CF3;, -OCFs3,
-N[(CH2)R®]2, -NO>, -S(C+-Cg)alkyl, -(S=0)(C+-Cg)alkyl, -S(=0)(C+-Cg)alkyl, -(C=0)O(C;-
Ce)alkyl, -C(=0)(C+-Cg)alkyl, and -(C3-C12)carbocyclyl.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein R® is selected from the group

consisting of
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25

5 wherein: each Rl is independently hal o,

(G -C6)al kyl, (G -Co6)al koxy, -CF3, -CN, or - NRL6R17;
WORD0YW447dr ogen or (Ci - C6) al kyl ; REPET{152008/001575

hydrogen, (d -GC6)al kyl, -(CH2)(C6-Cl2)aryl,

-(CH2)t (C3-C12) carbocyclyl, - 10 C(0)0O(Cl-C6 al kyl) or

-(0)0(C6-Cl2)aryl; R4 is hgélrogen or (O -C6)alkyl;

R14 is -(CH2)t(C6-Cl2)aryl or -(CH2)44 to 14 nenbered

heterocyclyl), wherein each of said (C6-Cl2)aryl and

(4 to ¥4 nenbered h rocyclyi) is optionally

subs i i t uehts

whi ¢

15CN, h Y

- N2, , C12) aryl , C6 al kyl) _/ RS
- C( 0) CF3, R4 to 12 ne ere& het erocycl V7, and

-S( (¢ -Co)al kyI) each R16 and R17 is independently
sel g¢cted from hydrogen and (Cl-C6)alkyl; nis 0, 1, 2,

1, or 2; or

eof . In
anot h drbodiyrent is pr%’W ded a co of Formul a
VI(a), or ryl;b\)\, gOr VI(c), or Vi(d), I%‘) :
wherei n: WO 2009/ 004427PCT/ 1B2008/ 001575 - 58 - each
R1 is independentl

whergin ongxo6 wo: cabon qug,qggsgfp aryl are qulgwlgylgﬁ%%gﬂ WCM an oxo

groupb%[ ﬁ%gﬁgg} ?d:ﬁ hen beCabiRGIEd b8 one to two

R4 I's K drogen;
subsﬁtllénissmpapendentlppelepyed sggs'utuents selected from R®, wherein each said

aryl lBH ﬁeﬂﬁgﬁtj& é@tfbn%ﬁ\zéﬁgétgéfgﬂw)y Al ?rsilbgtétﬁgggl éoéfl(eé‘tné'd ﬂlogn R®, and

whereipt eacta R%yis Snthepiendentlyl selected from thet grotaps@matnngetvft azide, halo,

-OR'{ (FPog Ry -CHAGaGTColtil, TERREC R, -CHas to 14

memglgiedﬁ)@étafdﬁgesw)(w@@c 06mla(ﬁfﬁitl@M@r-sz):SG(Oh(ﬁlmR ")2JtOR’,

and wa@@ﬂfb@?é’l'ﬁ )is 'aﬁ%Pereeo e@f&%frpsn the GRURFSiRtingep} H. -CFs
and '(%11%2 P?E%fétrélﬁ Sd @ﬁﬁdﬂéf Qfﬁtnb]viﬁ'l fﬁ@nsmdtuted by one to three

nis 0O, ;andeacqh |:?‘]
substlmgepemdgnemqerwy splecéed jronb,th% gm gonsisting- ¢ helo ydroxy, -CN,

-(Crégj‘éﬂ(&] ab'? Iégiaiko&gef@rfs, 160F3, -N!(OH%{O@JWGYNOZ -S(C+-Cg)alkyl,

1 ded ound

-(S= Q')(Cb-ﬁe)aiky|VI-$(<:-'p)z(@r1 Gébs(llqgl -G=Q)Q(E) Ceﬁﬁi‘@ﬂ,er(ﬁ('cﬁg@hcs)glkyl and

LcobkS,lnde ently F, d, -CH3, -OCH3, -CF3, -CN, or
<cs_bm(>a§ é’f' i s hydrogen: 20R3B is -CH3; R4 is

hydregeembodimentRihe inveptiemytlates by rd dpmpodngyefi Bgtmula | or a

pharRB iRl 2eFeRITBIE 3Rl BRTER)MEISTE ST i Wheiah B, o selected from

the dolw&bﬂ%tmgacsfdma?o 3((UIH§)CIH’39 (I‘.H%tcbvanz(mHzplu[(t’JH@)l , HEH)R®, and
pti onaIR;\,ifI substituted with from1l to 5 substituents
[

'(CHééH(pﬂi)t chis

In one embodiment the invention relates to a compound of Formula | or a

pharmaceutically acceptable salt thereof wherein X is O and wherein R?is selected from
the group consisting of hydrogen and -(C1-Ce)alkyl.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein X is O and wherein The compound of
Formula | or a pharmaceutically acceptable salt thereof wherein each R* is
independently selected from the group consisting of hydrogen and -(C4-Ce)alkyl, wherein
each said alkyl may optionally be substituted by one to three substituents independently
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25 independently selected from (Cl-C6)al kyl, -CN,
hal o, -CF3, -0CF3, -NR16R17, (Cl- C6)al koxy,

WO200¥8420C5- C12) aryl , - C(0) (Cl- 06 al kyl ), qm§2008/001575
azido, (4 to 12 nenbered heterocyclyl), and

-S((Cl-C6)al kyl); each R16 and R17 is independently

sel ected from hydrogen and-8€%-C6)alkyl; nis 0, 1, 2,

3, or 4; and 30each t is independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.
selecmmbmane:gmfrsmmms/cfmmswdrm -CN, -(C»- Cls}a"éﬁho((l;le@e)a'koxy -

cr. SRR bR, N7 SR CHRARES R, Yhucioamn

-(C= ®m0m@ﬂﬁnﬂ€4(3'=@%ﬁg -Cd)alkylChid ({1@@"3‘43)Ca*’kffi‘é?(?lyL CN, or
i's rogen

hygirqgv@)eﬁmbodlment 2 | eBmWIal’% B%q 89|’npogpd “of Formula | or a
pharr%ﬁéétﬂicabf)dré&céptﬁbi%egilﬁ‘ih%bﬂvﬁ'réfém ¥hrr @ angagherein @achl R® is

yr
mder@ngeutlmymlectsu “froumz e ogravpe-gensisting piof o ygdrogen, -(C+-Ce)alkyl,

(-G R AR e TSR ACRES, 898y sald ao

carbodyblyl, hat caryl cme(;F&:ptroﬁmlaB be NRbSHUEd (byl-qus) a:p ktdjr@e substituents

mde;&n’\%éa%ge eetggrone ih Zé?‘oﬁ)l %ﬁ%ﬁé&)ﬂi@ﬁg (.;,N ACH -Ceg)alkyl, -

(Ce-Cralabyli - CB?@,L(KMhI)(oxﬁaGEFE\lG-G(DEa RlM[(Cﬁz)tlﬁ?Jﬁpehmbnt-IS(CrCs)alkyl

(s-GfctooanedceEladcatir ooy GEokc oo, an

-(Cs-&nFcibaéymgeutical |y acceptabl e salt thereof.
( 3an?ﬁ her “enbodi nent is provided a conpound of , For

vilg Bne gmbodimgnt the wget}on selatgs( tp a 59m9p{uég f PU rmula | or a

| 4
phar%tﬁicg M&cepta&]__% salt ﬁﬁe?@omhér%m X %egeﬁiﬂggﬁ%rgln% drgosge('eended from

the GRS ¢ansistingidf hrdrogen ayd-Khebe)alkyld K i s pheny!
ogfih plaa, hﬁioahl\pl sl fhd! ﬁi@ge idel! rél%fél@ fo %Iocémégm?& | dfUEHrula | or a

enden ect
pharmaaemw gdeptabidisaly memeof mmemm@:e andeeﬁRIIWRS s@elected from

the a| B3l kogﬁﬁﬂg a? (@&%?83 #88}’%@( 0) (%HSQCG-Cm)aryI,

-(CHDN[@WQWI(&EM)&M S(cﬂms(cﬁz) al 14/ )meml'ed?lGheied)cmyl) and

-(CH()@[(%ﬁqaﬁyﬁ %o 14 raembered heteoyelyh.unsiin Said heferpgyelyl has 1 to

3 ring RERPERERBdetected fromPthe Zrodp c&@@stﬁ@%mcﬁubhﬁg layd wherem one
accegt able salt thereof. | n anot her enbodi ne

or twioscasbesy atses af saidpayher beterasyail afewletée"a")s rSUW(tB')ed \Mﬁth an oxo

grou%&g@%rg&ﬁ%g%&%’ 1&8!88 8'7]8@% Bgﬁéhallyvfﬂ substituted by one to two

substituents independently selected substltuents selected from R®, and wherein each
said carbocyclyl, aryl, and heterocyclyl are independently optionally substituted by 1 to 3
substituents selected from R®.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein RS is selected from the group

consisting of:



each Rl is independently F, O, -CH3, -OCH3, -CF3,

-CN, or -N(CH3)2; R2 is hydrogen; R3Bis -CH3; R4 is
WO WdET; R14 .s 1 phenyl optionally substit ®CAABIOBM01STS

froml to 5 substituents each of which is

i ndependently selected from-CH3, -CN, -F, -d, -Br,

-CF3, -0CF3, -NR16R17, -0OCH3g8-and -NO2; each R16 and

R17 is independently selected from hydrogen and

(G-Co)alkyl; and nis O, 1, 2, 3, or 4; or 10a

phar e eutlcally accept abl e salt there. In
anot b ed a conpeiing For mul a
VI (a gl (d), o}
wher ei n entNy F, (X:HS
-CF3, - 1 $aygrogen; < i%/\-aﬁ;
R4 is hydroen % .. 5 pyY i dyl optlor(?a Yy,

subs |tuted w th froml to 5 substltuents each of

-CF3, -0CF3, -NR16R17, 2006) al koxy,
C6-Cl2)aryl, -C(0)( ,
azido, (4 to 13hdrenber ed h tergeyclyl), and
h? each R16 and R17 i
sel ected fTom hydrogen and (Cl-C6) al kyI n '| s O, 1, 2,
3, or 4; and each t is independentl
wher@ip zonshar M@eqwb@'alalqm%\@ééﬁﬂgb% agmqpt'pﬁ%llvewbsﬂmed with an oxo

grou;@r\@ﬂ%}’gr Q@F%g;?fém)\}r\?fe)ww‘aﬁﬂ \Pt cﬁ@ﬂ%@guﬂétltﬁﬁﬂw 8ne to two

substitbentsi indemercieni®y setected ephsiitiants yeléctetd from(?.%; whegeipgeach said

B T T e e

wherein each RRli¢ independgnilylgeleotedi fioml the groupt cansistidg wiftazide, halo,

from1l t h of
OR"; ri3Bperiche HERREEN el T PORIS b O RGeS CPa). Grad 1o 14
memb&'éa ha@@%?clynmﬁmzom R%{N(RM@(CHZ).SW and e[a&(R’)ﬂ,OR’
i S I ndependent ecte fromg

wherglndR?@s @qupqyﬂrqma group con5|st|ng of halo, -( 2), 3, -(CH2)1C=N,
~(CH2N[(CH2)XR®%)z, (CH2)R®, and -(CH,)O[(CH2)R®], and wherein X is O.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein RS is selected from the group

consisting of

g5 2T e
_/ 0'_/\85 o—/ 'RG
b——x and %
N—-/ RG —\Re

wherein one or two carbon atoms of said aryl are optionally substituted with an oxo
group, wherein each said (CH;) moiety may optionally be substituted by one to two
substituents independently selected substituents selected from R®, wherein each said
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16

20

5n is 0, 1, 2, 3, or 4; or a pharmaceutically
acceptabl e salt thereof. I n anot her enbodi nent
WO 200940442 7ded a conpound of Fornula VI (a), or WCIHB2008p01575
VIi(c), or VIi(d), or VI(e), wherein: 10each Rl is
i ndependently F, d, -CH3, -OCH3, -CF3, -CN, or
-N(CH3)2; R2 is hydrogen; R3B-is -CH3; R4 is hydrogen;
R14 is 2, 3-di hydro-1, 4-benzodi oxi n-6-y1 optionally
substituted with froml to 5 15 substituents each of __
aryl isfindsipendentiydentiona i sulystituted by datord suhstittientsegeleted from R°,

e S T S s i e MOl

-OR'32CHY -OCH 3 I-(CH}CatY B 1eCs) Ak ke HOHAR( C6-F 10) iCR ) -(CH2)(4 to 14

mermbef et RIEr Y SR - By o d BB ek P PERERT 353 -E RY)zhoR”

wher%m R? ishydfétfen2@ad Whereih X isrdlependent Iy 0, 1, or 2; or
pharmiceuti cal |y acceptable salt thereof. In anot her

errn@aere@modl@e@trtbeulwtlan ceatesiad eamayinghaf £ounpla) org

phar%&:@?@hcaﬂ% S%f‘é Aél?]le ‘%'élt@ér%%f WR%H\}BH ﬁeéé%@ﬁécﬂrgm tﬂ%

consishigldB) 2; R2 is hydrogen R3B is -CH3; R4 is hydrogen;
R14 is 2, 3-di hydro-, 4- benzodi oxi n-6-yl optionally
] d with f 5 30 substj a each of

whi § Nydependént | d fro P&
-d, - 6R{7, - OCHS,
each R16 and 847 is indep y sel ect ed

hydr ogen ape—{Cigd6) al kyl ; @ne TrRes 0, 1, 2, 03—/ or Rtf;
or WO 2009/ OO4427PCT382008/ 001575 - 62 - a '
maceutl cally acceptable salt thereof.

enmbodi nent is provided a npound of Forrrul a
VII( II(b) or VIl(c), |1 or VIl(e),
(Rl) 11 and

wherein one or two carbon atoms of said aryl are optionally substituted with an oxo
group, wherein each said (CH;) moiety may optionally be substituted by one to two
substituents independently selected substituents selected from R®, wherein each said
aryl is independently optionally substituted by 1 to 3 substituents selected from R,
wherein each R® is independently selected from the group consisting of azide, halo,
-OR’, -CF3, -OCF3, -(CH2)C=N, ~(C1-Ce)alkyl, -(CH2)(Cs-Cio)aryl(R?), -(CH2)(4 to 14
membered heterocyclyl)(R”), (C=O)R’, -[C(R")2kN(R")2, -(CH2)SR’, and -[C(R");}OR’,
wherein R* is hydrogen, and wherein X is O.

In one embodiment the invention relates to a compound of Formula | or a
pharmaceutically acceptable salt thereof wherein RS is selected from the group

consisting of



10

15

0 "1?1}R15 R4V11(e), wherein: each Rl is
i ndependently hal o, (Cl-C6)alkyl, (Cl-0C6)al koxy, -CF3,
WO.2008/004427- 10NR16R17; R2 i s hydrogen or (Cl- CECA/TRY08/001575
R3B i s hydrogen, (G -C6)alkyl, -(CH2)t(C6-Cl2)aryl,
-(CH2) (C3-C12) carbocyclyl, - C(0)0(G -C6)al kyl, or
-C(0)0(C6-Cl2)aryl; R4 is h¢l@rogen or (G -C6)alkyl;
15R15 is -(CH2)t(C6-Cl2)aryl or -(CH2)t(4 to 14
menber ed heterocyclyl), wherein each of said
(4 _to 14 nmenber eg heterocyclyl) IS

oxy, -NO2, 1 te(C6 C12) ar
-C(B) CF3, azi do, (4% 0 12 menbered
heterocyclyl) and - S((Cl-Co6)al kyl); 20each R16 and
RL7 is independently selected from hydrogen and
Co6)al kyl; nis 0, 1, 2, or 4; and each t is
gperdently 0, 1, or 2; o maceutical ly
‘ M e salt thdfdof. 25In r embodi nent is
sconpound of Fornul a ge O VI (b), or
VIl1(c), or MI(d), or VII(e), vvherei n: WO
wherg%ggéé%ggﬁgr §%Tr 1rll3 éogn%;?o 153@?@ryl AR 9P %%%ub%}t\ptegrwith an oxo
group, NBF!@BW eaag datd %E)Oﬁﬁib(ty may opﬁ@r%ll(xj’b'z@)édb@mméd bycldde to two

subsmugmq( laﬁsp@d&s\tlv W%éhmtyae@mel@t%érpsgcgﬁ whgtein gach said
aryl ﬁhﬁﬂgbenﬁﬂilkd%étlongﬁy %uﬁstﬂh?ﬁd )5 H:43b§url?é?ﬂié?%é R¥lected from RS,

wher e sald
whergin3eakithiRiris- lndwemnntmlselqctqﬂ frbm tipt plOLY] cqnsnstmg of azide, halo,

on SR EFLLAAGATC, bl e o

membEféd hetemcyelyDiS), (CEBIR, -[GEERAN(R)4- <cclea>asnzo>ay|d -[C(R")2OR’,

worefBes A5 oS8 SAph: Yot Pl T Bl Kot pvcresen
-(C1-Ca¥aliiyl, - CO=DYO(O)-C oy, RlﬁHamstcamouydqpen(mw«%-c,o aryl)

sel ected from hy dro en
whergin &Aid Ak GBRLTFY P6 ar¥| ek RatralY B sybstgited: biong o three
subsf?l'ﬁ@ﬁﬁafrﬁﬁéa%o IrJtly sHiEAed %hﬁtlﬁabl?oddqéér%?étmgl& h&ld, hydroxy, -CN,

anot nment is provided onpoun

-(C+-Op)alky), | -6s-Gradam), or(ov’lqe@ii§°xyor 'QF.? ( d'PCFcar VN[(?@)?)J%] -NO;,
-S(C%%ramyﬂ -(S=0)(C4-Cg)alkyl, -S(=0)2(C4-Ce)alkyl, -(C=0)0O(C+-Cg)alkyl,
-(C=0)(C+-Ce¢)alkyl, and -(C3-C1z)carbocyclyl, and wherein X is O.

In one embodiment the invention relates to a compound of Formula | or a

pharmaceutically acceptable salt thereof wherein RS is selected from the group

consisting of
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15

20

each Rl is independently F, Cl, -CH3, -OCH3, -CF3,

-CN, or -N(CH3)2; R2 is hydrogen; 20R3Bis -CH3; R4 is
WOReH ¥ En; R15 is phenyl, 2-pyridyl, 3-F§il83008/001575

4-pyridyl, or 2,3-dihydro-1, 4- benzodi oxi n-6-yl,

wherei n each of said phenyl, 2-pyridyl, 3-pyridyl,

4-pyridyl, and 2, 3-di hydro--14#4- benzodi oxi n-6-yl is

optionally substituted with from1l to 5 substituents

each of which is 25 independently selected from

(G -C6 -CN, h - 0CF3, (C1-
Co) al , - ( Cl2)aryl, -C6

al kyl azi doN T4 2 menber e 0
heterocy and - S(( al k¥l ); each and\R17

IS |ndepend- t1% selected fr qlbydr gen and _/
(Cl-Co)al kyl; n |§?O 1, 2, or ﬁ; and 30eac T S
|ndeo-ndently 0, 1, or 2; or a pharmaceutically

accapt able salt thereof. WO

I n anot her
la VIl(a),
wher ei n:

enbod'\ prOV|ded a conpound

11 (c), or @ (d), or
eacthisl_anp dently F, d, -CH3, 6" :
- CN, or -NCH3)2,,R2|S hydrogen SRSBls-BHS R4 is
hydr o i S phenyl -

Whe'E"BDGPthW Ea'J!?DBeﬂ?Bl?l @fxgafd@ryl a’%ﬁ%ﬁ"%ﬂﬁqy éé’?ﬁt'tﬁfeds‘wtﬂ an oxo

groughw}ﬁ:'rtﬁn?eéa‘tr $&ly! (cHRP Shoiety may olptlonally be substituted by one to two

dro- 1, 4- benzodi oxi' n-6 |onaIIy
substituends msieoendmtw selecied &t@smugutsseele@eﬂtf@re&thMnerem each said

aryl \@hdklﬁg% r’%oenﬂgg;me%éE@ﬁ %g&f&%t&iﬁ%ﬁ@ %(l@fﬂed from R, and

whereNORAch ( )hd@ﬁerﬁ@)largdlected‘(f@m (e @boup Icyhslstmg of azide, halo,

R 20T G PC ARl rcr iCT Reulon e to 14

menmar@@hetérécryaml)'(ﬂﬁr q@e0)RAC-[CRIFBNRNkY(CHE) SR, Qi,ndl[C¢R7)2]tOR7
nd eac dependently 0, 1, or 2; or

|
Whe"fﬂhﬁpﬁa’?@es&ﬂ a8 I"Y'}?r%'Ec)gb”t ble salt thereof. In
anat Bré SHBEHINBRN thd Sn\ié"rﬁibhdl‘éqhtés Q6 "P WbthoUindFef Felrula | or a

VII(a? orVI(%, or VII(c), or VII(d),s_or Vii(e),
pharaseuiiGally cagoeptable salt ﬁﬂg@@ﬁd@)ﬁrﬂy eachcR lsgpgepel&ggy selected
from’ t%%ro%&g})nﬁﬁtmd%%bg h&I8RORE @#}f@éﬁa (@iﬁ)tbsN Qd3-ce)alkyl,

ogen is OptIO

phen
(CHOMG Ayl R ¢ HCHelh ot 14 mgmderheéerewiylm?) (C=O)R’,

SRR I, VAR, roendeny

selectbiDIrom {heHgrpup Consistygpof/H, -CK3, @)1(1 GG Be)alkily Wherein said alkyl may

ot 45 Sy o NS A g o

groupeb(ﬁfﬁiﬂﬁgf 62%!@( chiyeipexy, iGN, ( QC %)aikth (C1"Cd)alkéxy, 1.CF3, -OCF;,
n acC epe
NG VA R i S IORRERSS k- Srohis EaAof - 00

Ce)alkyl, -C(=0)(C1-Cg)alkyl, and -(C3-C1z)carbocyclyl, and wherein X is O.
In one embodiment the invention relates to a compound of Formula | or a

pharmaceutically acceptable salt thereof wherein R% is selected from the group

consisting of
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15

WD 2009/ 004427PCT/ 1B2008/ 001575 -65 - each Rl is
i ndependently F, d, -CH3, -0OCH3, -CF3, -CN, or
WO20M43322; R2 is hydrogen; R3B is -CH3; R4 is POTABYYEAOISTS
5R15 i s phenyl optionally substituted wwth from1l to 5
substituents each of which is independently sel ected
from-CH3, -CN, -F, -d, -BA2--CF3, -0CF3, -NRL6R17,
-OCH3, and -NO2; each R16 and R17 is independently
sel ected from hydrogen and (G -C6)alkyl; and n is O,
; ccept abl e salt

|s-CH3 R |sh rogen; Rl - pyri dyl optlonally
substltuted vmthfromltoSsubstltuents each of

-CN P8 -CF3, -0CF3, -NR16R17, 1- 2006) al koxy,
- N2, / C6- C12) al VI C(0) (ers ahkyl ),

idp, (4 to 13Menber ed h terQeyclyl), and
- S((C1- OB),q.I_k?l\)Rs each R16 and R17 is %p sdent |y
sel ected from hydrogen and (Cl-C6)alkyl; n|s 0, 1, 2,

i, S B BE A ATERESP0) e sPbsie win an oro

grou%n%afé’ in %‘é‘@ﬁ‘ dda"B? REHLYS o ay 'rﬁ@,d oﬁtlﬁﬁé'llzoblél %uﬁétltEtEdTbi' @ne to two
subsm@ntsl iﬁ\deeeme )seéetha éphﬁaémtﬁ ypetec frorrt:ﬁs W&e@l@ each said

6
oy depeninu ot BRI RS AL 4 £380 8 e Bec ROR K", and
wherein each Rﬂns mdeparmﬁntlymele@pad from the graspt conaigtingwet azide, halo,
Ar S of
-OR% gelig en(éenfl iél ﬁé gbf %@@MC\MWW-C )aryl@ ) %:HZ)‘“ to 14
memb% heteﬁseaclyr)méJ,amio)RbC{@(R QRN(RMJQ(CHz)tSR and G(&):JtOR’,
in n sel ctedfrom

whergmjeee% RC@ g\dgwncgj%{ﬁlg sgﬁeqttgal 80"'1 egroyp CgpSngH%PPEP -CF3, and -
(C+-CH)alkyTROghdremaldajd adliR@phady @ptiohdllyt Iber aabstituted by one to three
substituents independently selected from the group consisting of halo, hydroxy, -CN,
-(C1-Cs)a|kYI, -(C1-C5)alkoxy, -CF3, -OCF3, -N[(CHz)thlz, -NOz, -S(C1-C5)alkyl,
-(8=0)(C4-Ce)alkyl, -S(=0)2(C1-Ce)alkyl, -(C=0)O(C4-Ce)alkyl, -C(=0O)(C+-Ce)alkyl, and
-(C3-C12)carbocyclyl, and wherein X is O.

In still another embodiment is provided a compound of Formula li(a), or li(b), or li(c), or
li(d), or li(e),

RSB\
N N
(R1)n‘—(\:[ 3 (R C[ \>
P N‘ 0
R? N—
7 10 10
rRY N-R ,N R

H Ii(a), H Ii(b),
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In anot her enbodi nent is provided a conpound of

Formula VIl (a), or VII(b), or VII(c), or VII(d), or
WORY@H427wher ei n: 10each R1 is independent|y PCTEB2008/001575

-CH3, -OCH3, -CF3, -CN, or -N(CH)2; R2 is hydrogen;

R3Bis -CH3; R4 is hydrogen; R15 is

2, 3-di hydro-1, 4- benzod|OX|n46 -yl optionally

substituted with from1l to 5 15 substituents each of

whi ch is inde endently selected from (G - CB)aIkyI

CN halo - , OCFS -NRL6R17, (Cl- ce§<£1koxy INeR,

rglz) . -C(0)(Cl-C6 N CF3,
a(Bl)do—“ :.( | nber ed het é'?cbc—l'g y,lfﬂ an
-S((C1- weach R16 and R17 'quependen y

sel ect ed fr mhydrN n and (C1- o) al kyI nis, 1,
3, or 4; and 20erch tNTRindependently 0, 1Rfor 2‘"R6°r
a pharmaceutically a*dcept Bl).e salt thereof. InH H(d),
anot her enbodi ment is provigged a conpound of Fornul a
VI1(a), or VII(b), or VIIJ\QR)\ or Vil1(d), or Vii(e),
wher ei n: 25eacgﬁ de tly F, G, -CH3,
-OCH3, -CF3 |(§ hydrogen R3B is
-CH3; R4 is hydrogen R15Rns
2, 3-di hydro-1, 4- benzodi oxi n- 6§% gaal Iy
substituted with from1 to 5 sub stltctﬂ‘g{]ts each of
which is i ndependent ly sel ected from

whereigt , - Br, - 0CF3, -NR16R17, -OCH3, and I\m

2% Eﬁ%pé'%{ g el S %?aﬁﬁexqf fé%sm "GN, gr—
NRWRW' WO 2009/ 004427PCT/ 1B2008/ 001575 - -
gr.maceut i cal | abl e salt thereof It i's
s&ed?h)’@&gfe?% t‘g ﬁ&{ ed herein that each of Fornul ae
1 R""3 (T4 ﬁ\)dro#ér{ Re,-C Hllé‘% -(¢I€|/%)ﬂt5-d i)éﬁy) rU(CHQ)X(Ca-'@d%cBBbocyclyl;
NN 11 ,
| W‘es} ydrpayn ov <B1y 6)e V( d) V( e), Vi(a), Vi(b),
V'R("Iz% ?’H%)%F ed’é)éﬁ)l or } (?%?{4 to44 fBnbe}dd hé&tbroc y&:lb() dWherein

0O repr esent separ a
eachafbaidi (Ge1@s)aryl and (4 |t<m 14 meraberediheterocydiy) ispptinnallysubstituted
with %%’Hp S5 §&s%§u§%ggg?¥%d?ﬁ%%gr? Wbé%%ndemﬁ Egl'ePte%q‘H?'? (C4-Ceg)alkyl, -

CN, Kals htmg O0-OCHA, WRFR'L,7¢¢ Eeyzﬂlkcmyo N(Bb b@m)maé:mar-ye Q@IPHC1-Cs

alkyl), AR OEF ooaaiS.(3 16 12 pieherp dieteroi Y, Bnd —s((Cr-Coyalkyl);

1@bkch RZPaﬂcRR‘Zs(nddéd&ﬂénw selacted Zroyd hydroges bog (OPChLIKY!;
eri din- di hydro-1, 4-

b@d%@dﬂo%‘?hé’fé Eﬁﬁ’ boxami de;
egg@a,ﬁﬁe,el;e,@égh?buqygrzzbqs nmet hyl- 1H benzi m dazol -

yl) pi perid yl 6- nethy IgyrldlnSyQJrea

la H@RnAQUtESaU!Sa@CQﬂt@H@ﬁ?'iﬂFTPP enzi m dazol - 2-y1)-1
- et hyl pi peridin-4-y11-3-(6-

15nmet hyl pyri di n- 3-yl ) ur ea;
- (16 anethey epybodinent3s pigvided émmﬁayncl of Formula li(a), or li(b), or 1(c),

trifluoronethyl)-
or ”(q-)lb%rnlg(fghivé%f%ﬁ- 2-yl jpiperidin- 4- yl }urea;
1ehéR R’ 4_nd@péadentigiFnadl 18] ~QHs, -OCHs, -CF3, -CN, or —NR™R'"7;

H-Qenz dazol - 2-y1) - 1- et hyl pi peri di n- 4- yl] 3-(6-
ﬁ?gﬁ'dl n- 3- yQur ea;

Bis(t?yarég%n lery dccri;@wlaﬂcmz@rd I (OH:) L EEPSORLCHIEHS, -
E'erl d| n-4-y1]-3-(6- methyl pyridi n-3-yQurea;
CH2CH(CH3)2 or —C 2(phenyl);

* is hydrogen;
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1-[(2R 4R) -2- (1
H benzi m dazol - 2-y1) - 1- cycl obut yl pi peridin-4-y11-3-(6-
W%QWWr| d| n- 3- yOJr ea; PCT/IB2008/001575
1- (6- met hoxypyri di n-3-y1)-3-{(2R, 4R) - 1- net hy1- 245- (tri
fluoromethyl)-1 H
25benzi m dazol- 2-yl | pi peri dAfA-4-yl }urea; 1
-[ (2R 4R) - 1- net hy1- 2- (5- rrethyl 1
eridin-

H qﬁ?féﬁ%ﬂ%ﬁﬁ'ﬂé&@&é B iivydro.14- heﬁoﬂmrml whersineach f sid
|
phengg?ﬁnﬂ[l) ;%rlﬂﬁ @ %I% 3a1e4abgﬁ%ﬁf%>§?@g‘?§ ég“cfha?g)é&%ﬁtﬁut@ﬁ ‘with from 1 to

5 substituents e@daqfqvhlgh islindependently selected f_rom (C4-Cg)alkyl, -CN, halo, -
CFs, *QRE e (urCIalpl, MBraCRRCH L D> CONC - Ca ik, -
C(O)SFE,(adrio} iR} 1212 hidrhiserad mecémo)clﬂ) whil -S((@tCyblkyiper i di n-

BT vt HEY R iR S g o B0k i T
1qn[i§ R14R)3 %T(453ﬁ@t hoxy- 1H ben2| m dazol - 2-y1) - 1- net hyI

pi peri di n- &6 nmet hoxypyri di n- 3- yQur ea;
1-e@gbh st ind ty B. 3.9113;.08-[ (2R, 4R) - 1- net hy1- 2- ( 5- net

5&%%%%@%"’??%@%’%’?%&2oFBf dlyg) 41y|rrLﬂ1§Iap| peridin

4 y1] - 5- chl or o- 2, 3- di hydr o-

117 ySRAAeOBBEaRr S HTGE o sompnynd ot Fgrmte el or . o

li(c), bpk(d),dbir ii{e); whrefri- met hoxypyri di n- 3- yQur ea;

-,2- (5: cyano-1H-benzinj,da -2:Y1D) - - net hyl pi
oERFAR, 5 ngeperianty 11 SR BRG Pz G Bich ©
1R (LRydrByer- ( 5- met hoxy- 1H benzi mi dazol - 2-y1) - 1- net hy!|
pi r|d|n 4-y1] -3-(6- nethyl pyridin-3-yQurea;

J{g ) 2 (5 cyano- 1H benzi m dazol - 2-y1) - 1- et hyl pi

pwl,gjhg{h 3 (6- met hyl pyridin-3-yQurea,;
15§ or 0- (2R 4R) - 2- (5- net hoxy- 1H- benzi m dazol - 2-y

1R lsrf.g‘(qﬁvyl grqy@dyu Brpyaidyl p-pyridyl, or 2,3-dihydro-1,4-benzodioxin-6-yl,

wnergin g K58 phefu SRATONE 3 ol BRI ezt

benzedipxip&-ylds nptionally s@bgtiutedevith/irgprii toi hswbsfittentsaeach of which is

indepengpl; s6Rcted 81 (GiRE ARk, RER-bAIb GRAS ok ke TP

Ce)alkoxyl tN08--{CH4)dCs-CR)aidA, (-B(ORChTryalkit), BE(T)CF; (azidd,-(3-ty 12

memé%réﬁq%lggwyi)r Iédbgrﬁgg‘l 5‘5??“%0'6 car boxani de;

1ehér R“ﬂa)d RIi8independenty é@é&é@fv@ﬁiﬁ&d@dﬂhnd(@pt@»l@l
i peri din-4 met hoxypyri di n- 3-yQu

29N8 ok 4R -024(2'!45 benzi ni dazol - 2-y1) - 1- rret hyI pi peridin
ntfy &; £ ghed
éa&ﬂ%ﬁz‘%@%ﬁ?ﬁe 660artﬁoxg?ﬁ de;
Na[qimnnaﬂgutrzaﬂnacmmblwal&mreqf y1) - 1- met hyl pi peri di n-
4-y1]-5-fluoro-2, 3-di hydrol, 4- benzodi oxi ne- 6- car boxam
de;
74rchhather Blil] ¢@BodiRjer?-i§ pravidex a-cbihpoendiofiFfdemala keay,19r-1i(b), or

1- h iperidin-4-ylF 30
li(c). or 'g(gii ‘%))Eelr)g ﬁl gl"oenzgdl oxi ne- 6- car boxami de;

7eﬁ&|| R @& iNdepeidently F2C(,SCHa! {OGM;, LOFRETN, AIN(RHY);- 2- Y1)
- et hyl pi peri di n-4-0] -
2R3J'~'bl\" B89%1.1, 4- benzodi oxi ne- 6- car boxanm de; WO

2@09(0p4427PCT/ 182008/ 001575 - 69 -
R*is hydrogen;
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1- (4- cyanophenyl)-3-[ (2R 4R) - 2- (5, 6-di net hyl -1
H benzi m dazol - 2-y1) - 1- net hyl pi peri di n-4- Aur ea,;
WORMWYIMLTAR) - 2- (1 PCT/IB2008/001575
H benzi m dazol - 2-y1) - 1- cycl obut yl pi peri di n-4-y1]-3-(4-
cyanophenyl ) ur ea;
51-.(4-cyanophenyl)-3-[ (2R, 48 -1- net hyl- 2- (5-nmet hyl - 1
H benzi m dazol - 2- yI)pl peridin-4-yljurea, 1
;—Ij:é cyanophenyl) -3 &2R 4R) - 2- ( 5- met hoxy
eﬁmhﬁnahiowrmy oy 23 duhww Ttﬁ@zp@pwnzﬁ yl vheeein each of said
L ( eglgi
phen}lmﬁﬁfié%gé???lﬁyq{oﬁ%%kéédl&lh@gl iSopfgiy subdttuted with from
1to Slﬁiﬁstnttfelnmmem’rmfrwlhly:lmsrIndepelﬁieyllly seleated from (C4-Cg)alkyl, -CN, halo,

1
~CF a0l R R (C S LS G NGy F MK CarGiany) QUG -Co alky) -
C(O)CF§ la‘ztdbo r(4)tnemyde)mb6red hetePodychyly, @aad —S((C1-Ce)alkyl);

Heéelh n?'afaBo is jndependentt sg)esied domhydraaen and (Gi-Ce)alkyl;
CYn%‘@Pi‘eZ% )o%eand 151 -[(2R 4R)- 2- (1

H benzi m'dazol - 2-y1) - 1- net hyl pi peri di n 4-y1] - 344-

( each t isdnderandenilyAehyardicea; -(4-cya

ng%ﬁ%r&n&%ﬁzo )25%;1/%”% grre%%?p‘?béri di n-4-Aurea; 1

-[ (2R, 4R) 2-(1 H benzi m dazol -2-yl1)-1

S&ﬁﬁé?P | ﬁﬁf'ﬁ%ﬁé}}{%r 11?% agﬁqna;fogm%ygf“r?&mul W&’ §RiIw), or i), or

li(d), bt Inenahereiazol - 2-y1) -1 - met hyl pi peri di n-4-01- 2, 3-d

h ros1 ,4-benzodi oxine xa
ShenR e dndepsrutany T CleCh: TaPareberNion ey 1) p
[ Rérg Ryditodery:1] - 346-
( fluoronethyl)pyrldln 3-ylJurea; 251
{?E‘éz Rl 1- met hy1- 245- (trifl uoronethyl)-1
b ol -2-yl ] piperidin-4-yl}-3-
FtE} ﬁﬂ%gé%orret hzl ] Syfl di n- 3-yl ]yu;; ea;
iglRheRyl gptionally substltuted with from 1 to 5 substituents each of which is
cl I e n- 3-
mdepgnﬁgngly fg&é&) |frB g%éC%alR%l cgﬁcar o%fo 9(9# -RRY¥R" 4¢3
Ce)alﬁoxy[ {NEB, 4 HI( CECryaryl xC(Q) (En-Og radiyl), e CF2-azidoe, 14 to 12

memigyet AEIPOBYIE G TR ARy 1 ] ur ea 1

- BAARRMAndR{"Lis independently selected from hydrogen and (C+-Ce)alkyl;
H benzij m dazol 2-y1)-1-net hyl pi peridin-4-y11-3-(4-
cHI'%Po |°5 ﬂlr%’&y WO 2009/ 004427PCT/ 1B2008/ 001575 -
7Qacht|s indepehdehtly?®, 1 Rr21or cycl obutyl-2-(5-nmethyl -
H benzi m dazol - 2-yI) pi peri di n- 4-y1] - 3- (6-
,Tgtqhynpwqchgu)ga%m@ép salt thereof;
-R2R, 4R) - 2- (5, 6-di net hy1l-1
H benzi m dazol - 2-y1) - 1- met hyl pi peri di n-4-y1] - 3- ( 6-
nEutiyenprovided hereimis a2 spmpound pLRomm)Ia #(z).10r li(b), or li(c), or li(d), or
li(e) H benzi m dazol - 2-y1) - 1- et hyl pi peri di n-4-y1] - 344-chl or
'0-3- (trifluoronethyl)phenyl]urea; 1
whereu[.(ZR 4R) - 2- (5-cyano- 1

C% éL R gbgegg)v'&;@;%e' ki b

20l - 2-y))-1-net hyl pi peridin-4-y11-3-(3, 5-
10 chlorophenyl)urea
1R{6ismethaiy| pyri di n- 3-y1) - 3- {(2R 4R) - 1- met hy1- 245- (tri f
| o 1Hbenzi m dazol - 2-yl | pi peridi n-4-yl | urea;
R sqgiﬁggér)z 3
H-ben2|n1dazol 2-yl)-1-ethyl pi peridin-4-y11-3-(4-cyano
phenyl)urea; 1 -[(2R 4R)-2-(1 H benzim dazol-2-y1)-1
- met hyl pi peri di n-4-y1] - 346-
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15(trifluoronethyl)pyridin-3-yl]urea; 1
-[(2R 4R)-2-(1
WORIBEWA42H dazol - 2-y1) - 1- net hyl p| peri di n- 4- y1] PET(IB2G0BQHSTS
ropyridin-3- yl)urea;
- (4- cyanophenyl) - 3-{( 2R, 4R) - 1 met hy1-245-(trifl uor onmet
hyl)-1 H benzi m dazol - 2- vyl-l46iperi di n-4-yl }urea,
20N-[ (2R, 4R) - 1-met hy1-2- (6- net hyl- 1
H-ben2| m dazol - 2-yl ) piperid in-4-yl1]-23-di hydro- 1
, AR eslpbenymptmaﬁlycsabbmm wigh from1to 5 §ul]?9(tmr‘4$?¢atzh efiwhich is

mdepgrbc%péhﬂa%ﬁ yéh 1Crﬁat Eylcﬂ'fﬁr '(ﬂ'—‘ fé? N% ﬁ -OCHg3;, and

-NO4+ benzi m dazol -2-y1)-1

Zg;qtclﬁyueaé%gréﬁlls lnéggelicteﬂg ['E %d{ gg)r\é ﬂig{]g_f%_and (C+-Ce)alkyl; and

H pRF i1m2d826Y 4 %—ryl) 1- net hyI pi peri d| n-4-yll- 346-
(trlfluoroneth )pyridin-3-yl]urea;

1-4 pnwmﬁnpunca(l sceptablersait t ereof

H benzi m dazol - 2-y1) - 1- et hyl pi peri di n-4-y1] - 3- (6-

met hoxypyridin-3-yQurea; 301 -[(2R 4R)-2-(1

H- Ibeamoithrercmtd dirdentLis- nromdedyil q:mpmurdi of-Rorpnula. B@).- or li(b), or f(c),

or WGl ot S 1 e

H &xhZR ik Grieplendethy) F 1ICITEC Hy,-0IOH; iCF 3 -@NYArl-NgC6ts),;
(trg flugronethyl)pyridin-3-yllurea, WO
20%9isBWALSEPCT/ 182008/ 001575 - 71 - 1
[é@l?sé@ -1-cycl obutyl- 2- (5, 6-di met hyl-1

ﬁn2| m dazol - 2- yl ) pi peri di n- 4 y1l] - 3-(6-
msR i3Iygrageni- 3- yQur ea; -[(2R ,4R)-2-(1

R hg% @yﬂgﬁ%g&%y s&sﬁu&é@mﬁ YRt P86 5duBsttadrts fcf; &f which
s ndpndentiosejesied fom @WQQ)atkyl{ (O, b, -CFs, -OCFs, -NR™R", (Cy-

ca)agnﬁghﬁo&g[z-g;rﬁé d:? hfﬁ? i({i 339'3“3") -C(0)CFj, azido, (4 to 12
memble(etRhétBjocyelil), and —S((C1-C6)alkyl)

AR a8 FE B PRSAeEY SHIssRl TR e cCadiky
I—l-rb@romrrgdazam andl) - 1- net hyI pi peridin-4-yl]- 3- (4 10
net hoxy henée%ﬁﬁquwlo 1 or2: or -[ (2R 4R) - 1

Enémmc@aﬁédu é@ptasre' sHifthérewt] - 3- (6-
ylpyrldln Qur ea; N-[(2R 4R)-2-(6-chloro-1

H- benzi m dazol - 2- y1) 1- met hyl pi peridi n-4-yl11-2, 3-di hyd

rlghi"?’ﬁ'ﬁ%ﬁ@gﬁ?gHﬁ?gﬁgﬁ?gaw’ﬁﬁ’”"d of Formula lI(a), or lI(b), or H(c),

or li(Hp, loe Hie) nvblerewi: - 2- y1) - 1- net hyl pi peri di n-4-y1] -2, 3-di hyd

ro- A-be LOXI Ne- G- carnboxani de; .
Ciach R RABEE ) SHBOGRAr, o, or-N(CH3:
HReRiydial@nol - 2- y1) - 1- met hyl pi peri di n-4-y1] - 2, 3-
di hydro-1 , 4- benzodi oxi ne- 6- car boxam de; 1

-[R2B8 2R)a:2- (1

H-migm md}ﬁz,ol 2-y1l)-1-net hyl p| perl di n-4-y1]-3-(2, 3-di

f 20benzodi oxi n- 6-y 2:

1 IT( ()2${3zg§ﬂd2| qpgopallyotubstituted wnt from ’l to 5 substituents each of which

i h decps 4 6 -
s ndbE skt N APl opyloph A, o

and HN®gnzi m dazol 2-y1) - 1- net hyl p| per i di n 4 y1] - 5-f | uor o-

2SR 1 5 BT Ke e i ABRIGR A (BCallor and
daz i3l 0,21, 2pBpard;drn- 4-y1} -
2, 3-di hydro-1, 4- benzodi oxi ne- 6- car boxam de;
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N[ (2R 4R)-2-(1

H benzi m dazol - 2-y1) - 1- et hyl pi peri di n-4-yl1] -2, 3-di hyd
WO 28091004427 henzodi oxi ne- 6- car bot hi oani de; PCT/IB200§/001575

-[ (2R 4R) - 2- (5-nmet hoxy-1 H benzi m dazol -2-y1)-1

- met hyl pi peri din-4-y1]-3-(6- 30

met hoxypyridin-3-yl)urea; -47- 1

- (6-met hoxypyridin-3-yl)-3-[ (2R 4R) -1

-met hyl - 2- (5-net hyl -1 H benzi m dazol - 2-

y |3 phararaceitically\acieptable; saltwmereof.

2009/ 004427PCT/ 1B2008/ 001575 - 72 -

N[(2R 4R)-2-(1 ‘

H-p empther emhadimept is- prowéem sampraung; of -Farmuja: Way i Kb or 1i(c),

2R, 4R) - 2- (1
orll(?_?_ %ﬁm}g%zg 2-yl)-1- |[S((Jbutyl le peI(I di n-4-yl]-3-(4-
cyameh[Rdis yrdlepeadently: (ARG, -QCHSE, -CF3, -CN, of -N(CHa)z;

r@e dazol -2-y1)-1
- R Wg}%&ﬁd.n 4-y1]-5-chloro-2, 3-di hydro- 1
4;383511316 -0X1 ne- 6- car boxam de; 1
I%,ZR 4R) - 2- (6-chloro-1
JdnhyH{ag8ol - 2- y1) - 1- net hyl pi peri di n- 4-y1] - 3- (6-
e A gy Bydlhﬁlra 134 b@df&ﬂomﬂ-ﬁ[—ﬁ %Btl&'fﬁlty%uﬁ)%tltuted with from 1 to 5

H benzi m dazol y1) t hyl pi peridin-4-y é
substitygntsashyaf witiehis mdependfnﬂ\[ §<2Rcf4#<)ftozn %f@y)ék‘dl 1CN, halo, -CF,
(oG RER 85 pdiir) OISR 1t 2y o, (010F:
azidd:H#ém 12 mmej"alzerledmeyarpcwcw‘)‘r@ndy-l%(% é)alkyl);

i n- 4z I

[ BRIy 304 R PRl bR aiel dth Fasobh ang (o Colaliyt
etrh@)QHlZJ-Bherzlarrddazlo: 2- yl) 1

rroli u N[(2R 4R)-2-(1

H-Q?é’H GEE%" ‘yiﬁam fﬂﬂ pi peri di n[gf y1] - ) , 3- Ejl hydr

alpha’-l'mab.éﬁﬁcﬂﬂy AetEstableGaltinerasi. de; 1

-[ (2R, 4R) - 2- (5- met hoxy- 1
H benzi m dazol - 2-y1) - 1- et hyl pi peri di n-4-y1] - 3-(6-

ZQF%BHe?E’m%dhﬁg?/ké@g\ﬂéed a compound of Formula 1i(a), or 1i(b), or 1i(c),

orll(q!-), DEH(@)FW 8ol - 2-y1) - 1- net hyl pi peri di n-4-y11- 2, 3-
I n o X d
%&lﬁﬁé rﬁég@ﬁ&éf&ﬂ/ EXEINECHS;, COEPQXRE,IEGN, or - N(CI]-I3)2
ela;hydllo@azlol 2-y1l) - 1- et hyl pi peri di n-4-y1] - 344-

3:\;1 %am no) phenyl i ur ea;
4R) - 2- (1H benzi ni dazol 2-y1)-1-net hyl pi peri di
n Rﬁu;hicdﬂ:gph;enyl ur ea; -[(2R 4R -2-(1

@%ﬂﬁwﬁpﬁ ‘ﬁ)ﬁ&gdé@(m -yI P onallgl substlt)(ligd wntl‘ ?rbm 1t05

subsﬁm[eﬁf’s%a%ﬂ)of%rﬁéw RBYAdepehdently selected from -CHs, -CN, -F, -Cl, -Br, -CF3, -
gi dazol - 2-y1) - 1 nmet hyl pi peri di n-4-y1] - 3- (6

OCFB.ENR/?%ynQQHa ands
cﬁ*ﬁ‘% a 'l fszuﬁdéggénd%nﬁ sgﬁkda%bwﬂhydrogen and (C+-Ce)alkyl; and
H- enzim azoI met hyl pi peridi n-4-y1] -
2,rGisdl, Hy2r3-or 4; or benzodi oxi ne- 6- car boxami de;

N%é’ﬁAQW%Régé%ﬁ ISECL%‘E@ejsatth rSlofperl di n-4-y1] -2, 3-di hyd

rol , 4-benzodi oxi ne-6-carboxam de; WO

PP ST AN ol e 10, o Mo 19

Il(e); yl ) pi peridin-4-y1]-3-(6- nethyl pyridin-3-yQurea;
1-[ (2R 4R) - 2- (6-fl uor o- 1H benzi m dazol - 2-y1) - 1- et hyl p
i peridin-4-y1]-3-(6- nethyl pyridin-3-yQurea;
5144-chloro-3-(trifluoromethyl)phenyl]-3-[(3S,5S)-1-ne
t hyl - 5- (6- net hyl - 1H
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benzi m dazol - 2-yl ) pyrrolidin-3-yllurea; and

5-fluoro- N[ (2R, 4R) - 2- (5- net hoxy- 1H benzi m dazol - 2-y1)
WO_@OWW| p| peri di n- 4- yl] - PCT/IB2008/001575

2, 3-di hydro-1, 4- benzodi oxi ne- 6- car boxam de; or a

phar maceut i caI |y acceptable salt thereof. 10l n one

enbodi ment the invention reftes to a conmpound of

Formula | wherein said compoundi sN-[(2R, 4R)-2-(1

H benzi m dazol - 2-y1) - 1- cycl opr opyl pi peri d| n-4-yl] -2, 3-

di hydro-1 , 4- brifzodi oxi ne- 6- car boxani de, RO a

phar mac al | yNascept abl e sglt , N I n one
e ool tjth vetlon reléf? &2

For mul a ™Whdr ei Oconpound i s

1-[ (2R, 4R) - 1-Ryc| obU 1 ,2- (5, 6-di methyl 1H-be dazo
| - 2-yl) pi peridin-A¢ 15R m(a) Hi(b),
y1] - 3- (6- net hyI RYridin-3-yQurea, or a phap rraceutl caI 'y
accept abI e saI \t hereof In one en%odl ment the

R a compoynd of” Wer ei n
"co g?
N-[(2R 4R) - 2-,5- chlor 1H benzi m dazol yl)-4- hyl p
i peridin-4-y ‘40 F?z ‘F%Q[

f1 uor o- 2, 3- di hydrB‘l 4Rbamgpdi oxi ne- 6- car boR&ni d8' i),
a phar rraceutl cally accept ab & salt thereof. 20In one
enbodi ment the invention a\es to a conmpound of
Formul a | wherel(Fp. saind d\s
1-[ (2R, 4R) - 2- (5 ¢¥ands \niflazol - 2-y1) - 1- net hyl pi
peridin-4-y1]-3-(6- rnethylrpzyridi -3,yQurea, or a
pharmaceutically acceptabl e salt/thggeof. In
one enbodi ment the invention r&ates titern compound of
wherdiff mul a | wherein said conpound is
1 (4- c¥anopheny1) 3-[ (2R, 4R) - 2- (5, 6-di net hyl - 1H benzi m
i dachoR- 5 indepandenty iatoh Y€ pCplatkytli(B1-Le)alRaxyed;FaorCl, or —
NRm'ph'ar maceuti cally acceptable salt thereof. In one
embodi nent the invention relates to a conpound of
Faznmhydrbgeﬁmr(éhm@alk;dl compound i s

4R een, (R P SCs S abp et Er B pgyoBeven
aRé@ﬁpbb@ersa& (CitCQalRgif . | n one enbodi nent the
) m{plrs]%@)tgﬁ@gpégryigr é(‘CHg otgqgt rggmg(e)red heterocmyl) whereln

each &f ts.a %348),2)Aryvsﬁ@¥41t0214 memieted héiév&@km)% éaﬁéﬂau?sma@tnuted
peri di n- 4- C;\trlfluororrethyl) ridin-3-A

with fggm 4 tpléaﬁubatt Gms(ﬁﬂ ywf adieipiedndapendently srieeted | from (C1 Ce)alkyl, -
CN, hlg?b 06?3. M W "h?cl-e ng NG' W)&C%-é‘u?ﬂp%'@(m Ce

rern sal oun

alkyl)NQ(m@Fst RgidD; ﬁetmyanen@maehagexowyd)eam rB{&adle)alkylk) p

T R Wl o v AL e o

phzkrﬁat.aml oadl ahdaccept abl e salt thereof. In one

Ten invention relates to a conmpound of
Feachut & ndepeanenty §af 6 Gohound i s
5a phtffciBaly, #ReplibiSsatemaaef- LH- benzi ni dazol - 2-y1) -
1- met hyl pi peridi n4- yI] 2, 3-di hydro- 1, 4- benzodi oxi ne- 6-

car boxam de, or a phar maceutl cally accept abl e 5salt

t f | t i '

| BEARG proudeq i W gSiiEo P BF TRALI Gy BRI, 1) eAI). o
i(e), thwundl s7 chl oro- N-[ (2R, 4R) - 2- (5- met hoxy- 1

ne ‘ﬁ& pi pe Géndéztf@)i‘] &E B§ &H $P§Hy. -CFa, -CN, or — —NR™R';

, R? isewm@belw ne- 6- car boxam de Ora pharmaceutically
accept abl e salt thereof. 10l n one enbodi nent the
invention relates to a conpound of Fornmula | wherein
said
compoundi s1- (4- cyanophenyl) - 3-[ (2R, 4R) - 2- (5-fl uoro- 1H
benzi m dazol - 2-y1) - 1- met hyl pi peridin-4-yl]urea, or a
phar maceutl caI I y accept abI e sal t t her eof . In

o o o o .y a o ) Y



cancer, nedull obl astona cancer, |iver cancer,

r habdonmyosarcoma, |ung cancer, bone cancer, pancreatic
WORAMNYWH427ski n cancer, cancer of the head or n&®&X/IB2008/001575

cut aneous or intraocul ar nmel anona, uterine cancer,

ovari an cancer, rectal cancer, cancer of the anal

regi on, stomach cancer, coldf-cancer, breast cancer,

uteri ne cancer, carcinoma of the 30 fallopian tubes,

car i noma of the endonetrium carcinona of the cervix

ch C|l$1bYdi'09¢n,t-ﬁé‘|3va@T|z€H"3, c@HeG e, o€ H(Bla)eriGHeCH2CH2CH;, -
i\ N cancer of the esophagus, cancer of
CHZ(FHQ%%@ "f@ﬁfe??(é cancer of the endocrine system
ca?f‘oemydfogbhe thyroi d gland, cancer of the parathyroid

ca er f th Iand sar of sof.t .
SRR S 0N Ty DG A3y hedr TR baRs sidana- Whein S0} of said
pherf, pyR@ylUared hrsad.hﬁﬁacrea b@ﬁzérﬂ@xrﬁﬁﬁs Sptrdﬁéﬂ?fsﬁbﬁltaﬁﬂ@ﬁm from 1 to
chronic or acute |eukem a cytjic |

5 subsifiuents gach ﬂfewblpam@ﬂeperyiﬁf@v ss!ectqr’efrwdﬁe&e)ﬂ‘kmr &N halo, -
CF,, L8B! W15Rﬂa{cﬁ gmoxfawznqcﬁzﬂ(cet@s)dr?nai wﬁt1VC§arkyl) -

neop Pasms of entral néervous syst
C(O)CIHS amﬁérﬁmmemred)heéerpgymws anldra‘-‘r(fCrsC kgl)r oma
6 d
l&h éR”‘ ¢ épg é‘\g‘l %&R%eﬂenﬁy gQI@Pﬂeﬁ%‘drﬂ 'ﬂg&fo#%ﬂ %nﬁécmsﬁ]léyl
prrers@ntl Pr¥eort4;andrel ates to a rret hod for the
trea 0 tunDr in a manmal conpri sing

f N
adi#Chi '@P?Hﬁ'(‘:cfled‘?@%go an amount of a conpound

ofa ptedrimacautically a@cmabrm&umreafl y acceptable salt
thereof that is effective in treating said cancer

solid tunor. 10In one enbodi ment, the cancer is a
SqddrﬂeF Bmd&ﬂseﬁ(ﬁ%ﬁoruﬁHWdf%rﬁfuwnl(ﬁprlﬁ" m(u)ner ﬂf(c) or lli(d), or
basal cancer, nmedul | ast oma cancer,
lll(e)cwher@rn rhabdorryosarcorra Iung cancer, bone cancer
a PICSS NI SV
:%%gﬁzrﬂ;ﬁéé?@gbgngm e]itcl%d '?ﬁr (ﬂ?gat rcggt rrréent omgnor mal
ceR Ilsgydlwgbm n a manmal which conprises adm nistering
?Q-"S an amount of a 15 conpound of Formul a |
ﬁ)ha ‘haceutl cally acceptable salt thereof that is
efii*ds hiydrogen; treatl ng abnormal cell growth in

bl B2 R-BiTt P B Oorany G b S ARRbKR-6-v.

wheréﬂreéﬁcfﬁ ofaid pﬂ’éﬁyﬂtzorbyrtd% 3-pyridgl, aapyaidyn @nam;a-mmura;s A-
grow h factor inhibitors, radiation, _cell

benzBHRKEIa-H1 18 OPBYSLLSHuiss W kESDN AVBIIATS Sach of which i
.nde;ran%ﬁw §é!lact69~°tﬂ§?r'i‘?@1 ﬁgmkfyr etR, naret IdRILEEF,, cmo‘!m% @-

or nones, ant i - andr ogens,

Ce)a|b0)66 eNer 1(1@52)&(501@13]396 BN Caelss alkyl), acﬁmﬁﬁméégm @dp 12
ective amount of a
memﬁgm%r&?clilgrmﬁ %(F@Vén) ﬁ{)fpar maceuti cal ly acceptabl e
saala’ch RitardR'” srindepepidantinselactedtdny hudrogen abd ¢C1-Ce)alkyl;
car.ri ey 3, d The present invention provides a
m&ﬁ(?d f%’r I%kl’ﬁa a conpound of Fornmula I 25

C @aRh it & indepEridnting, &, eaypeund of fornula D. BOC R3B
R3B R3B N R3 NRAC(=X) R5 WO

R3
2@@%@@&9%)’?8%@?'9@%’90 - with a substituted
benzene-1, 2-diam ne in the presence of a coupling
reagent resulting in the formation
béwrbee provided ignd rempenBd At Frsma UKa) §ft|H@ﬂ Aedked of 4li(d), or

m(e)a‘pg%re nt00C in the presence of an acid such as acetic
{o forma conpound of fornmula F: R2BOC R3B N
each R' is independently F, Cl, -CH3, -OCHgs, -CF3, -CN, or -N(CH3)2;
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R3B R3B R3A R3A R3B R3A R3ANRAC(=X) R5 5The present
i nvention provi des nethods of preparing conpounds of
WORSPHH427I , conprising: (a) treating a conpouR§TdB2008/001575

Fornmula D, BOC R3B R3B R3B N R3A HXRC- (GR3A R R3A3B
RBANRAC(=X)R5 (b) wth a 1,2-diamne to afford a
conpound of fornula of foraf0a F, and 10 (c)
deprotecting the conmpound of Formula F. The present
invention al so includes isotopically-Iabel ed

¥ bydrogemhi ch are identical to those recited in

38| (H but for the fact that one or nore atons are
g{)l éscg %y an atom having an atomi c nmass or nass
nwbehycﬁbgélerent fromthe atomic 15 mass or mass

found

D bl 2 DR SESaTRAER 204 WBRISRERcn of s

phenylnsfii%liﬂnahd‘2|3Udlﬁydr%01 Q%ﬁz@dloﬁhfﬁ -PIdS BptiGdIl Fubstituted with from
en. oxygen, phosphorus, fluorine and chlorine,

1 to Bgahst nieachefiwhichis isdependeptly selectegfrom {G¢-Celaiyl, -CN, halo,

o, e RR R A1, O ERE A oY1 o
C(O)BFadzidps (4 tet2 ofemherdd petarocyciyl) aOdI—S&(%tﬁ:ﬁéﬁkﬂhl e
S e e L

ahosernemlamed alsd)topes and/ or ot her isotopes of other
ons,are,wWth esc%of this invention. Certain

|§8?'bb|sdﬁq’?%?"|d§8@ BEH"U bunds of the present

| B\akaceutically Sécptaile AR BRerédl 0 Whi ch radi oactive
i sotopes such ‘as 3H and 14C are incorporated, are

useful in drug and/or substrate tissue
Further provided is a compound of Formula lli(a), or lli(b), or Ili(c), or lli(d), or

lli(e), wherein:

each R' is independently F, Cl, -CHs, -OCHa, -CF3, -CN, or -N(CHz).;

R? is hydrogen;

R® is -CH3;

R* is hydrogen;

R'" is phenyl optionally substituted with from 1 to 5 substituents each of which is
independently selected from (C4-Cg)alkyl, -CN, halo, -CF3, -OCF3, -NR"R", (C;-
Ce)alkoxy, -NO,, -(CH2)(Cs-C12)aryl, -C(O)(C1-Cg alkyl), -C(O)CF3, azido, (4 to 12
membered heterocyclyl), and —S((C1-Cg)alkyl);

each R and R is independently selected from hydrogen and (C+-Ce)alkyl;

nis0, 1,2, 3,or4; and

each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

Further provided is a compound of Formula lli(a), or lli(b), or Hli(c), or lli(d), or
lli(e), wherein:
each R' is independently F, Cl, -CHs, -OCHjs, -CF3, -CN, or -N(CHa)2;
R? is hydrogen;
3B is -CH3;
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5 distribution assays. Tritiated, i.e., 3H and

carbon-14, i.e., 14C, isotopes are particularly
WOREYWH42Ed for their ease of preparation and PCT/IB2008/001575

detectability. Further, substitution w.th heavier

i sotopes such as deuterium i.e., 2H can afford

certain therapeutic advantafés resulting from greater

net abolic stability, for exanple increased in vivo

hauf-life or reduced dosage requirenents and, hence,

miy/ i9By@iogeer red in some circunstances. |o

| sh api ' : > . o

procR et oty sEEARH Y For'r o8 SurshiEhi Slbibiunicn s
independehtheselected drone sCidi, SENo sie d Cil, r Bt REFScFess -MR PRAT, -OEH;, and
NC)the Exanpl es and Preparations bel ow, by substituting a
“""2readily available isotopically-labelled reagent for a
neach 08 and /T Isyindéderidently s6laatettfront Agdidgen and (Cq-Ce)alkyl; and
invention also relates to the pharmaceutically
a®de B Ab2e3. K405 addition salts of the compounds of
t ' i ' i re used to prepare the
p%gprﬂrfdtg?é‘gg%?t?gw 5@%@@%@3’6@%?@ addition salts of the
af orenenti oned base conpounds of this invention are
¢ Lo . . L2 ¢ -
sSrTgel Bribed sch SebaR st k), 38, B8 3r e or e, or
lli(e),omiedrems, but not limted to, the chloride, brom de,

i odi 1.nitrate I e,~bi S at p pha cid
oRAEBRG i ndePendariy 7. Tur e, JO6HS B v At e er 9z
ckﬁnghgmngaﬁirate, bitartrate, succinate, maleate
fungrate, gluconate, saccharate, benzoate,
réﬁhéhé§ﬂ$fonate, et hanesul f onat e, benzenesul f onat e,
PReligpp@BykhONat e and panpate [i.e.
1, 11- met hyl ene- bi s- (2- hydr oxy-3 -naphthoate)]salts. .
TR isndrewidyd aptionally subshitutediwithiem hitedd substitugnts gagly of which
o i [ chem bage®rihag.
is |nd%g§n<gé§mg§l$ A cPfror‘hg& d%YaWn,p@N,ﬂ%ﬁo, gﬁg, DUFPARBRINIE,

S reagents to prepare 2 pharnabeptlcall¥
Ce)alkmye @bl oChiCes@i)aylofC(Q)(SeCe alipbudO)CF 3, @iigo, (4 to 12

0 [ t at are acidic in nature
memg?gﬁﬁﬁ%gécﬁagiq&@ﬁ%ﬁﬁgﬁ¢%§%&§’base salts with such
c eap ®itand RiCis imiependently Sslected dilons hydrogerd and KO1i-Ca)atky!;
not, Iingégg tg_th se derived from such
pRdS fadof-ohi%t4i A0 accept abl e cations such as al kal
mehsh t BAhd&pEndentlg0, 1 8itA%si um and sodi um) and
al kaline earth nmetal cations ée.g., cal ci um and
magihasmasgutically acsaptatiasalt theteek - sol ubl e ani ne
addition salts such as N nethyl gl ucam ne(megl um ne),
and the | ower al kanol ammoni um and ot her base salts of
pirarthec pravided) isya seawpuad o Formala Bl(amiondi(b). egdli(c), or 1i(d), or
"Ke)%QQgé$O4427PCT/182008/001575 - 78 - As used
‘herern, the terms "conpound of the invention" and
" eacip & islindependently iy Eht-Chh; -QEHs,rE&at-CN o r(CGas s
2E@nn5§§utiqally acceptable salts of said conpounds.
RBYPRAFYi n, "t he phrases "conmpound of Fornula I"
ar®® icompound of Formula 51 or a pharmaceutically
acqqgtg?le salt thereof' includes solvates or hydrates
t RedeBydrogen;  The phrase "phar maceutical |y acceptabl e
SR {sA-pyridi opficithll) SUBtRuted Wit SForRt B b i titludHtsL 8 @Fof which
~includes salts of acidic or basic groups which qﬁ¥7be
is indpperdantlyisglectrd ftempElladENbf-Fi #d, Breddm -PabanNRoR ' HRCHs,
and_ﬁgppounds of the present invention that are basic in
natlre are capabl e of formng a wide variety of salts
wieath R4} andiR'" is ndependenthdselécted dram kydregersand (2:-Ge)atkyl; and
that may be used to prepare pharnaceutically
acceptable acid addition salts of such basic conpounds
of are those that formnon-toxic acid addition salts,
i.e., salts containing pharmacol ogically acceptable
ani ons, such as the hydrochl oride, hydrobrom de,
hydroi odi de, nitrate, sulfate, bisulfate, phosphate,

. - e . ..
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(ii) preferred stereochem strynost preferred
stereochem stry 25The conpounds, salts and prodrugs of

WO/ WiESent i nvention can
forms, including the enol

exi st in several tXGTARRI0BGOISTS
and imne form and the keto

and enam ne form and geonetric isoners and m xtures

thereof. Al such tautone

ri-d2f-orns are included within

WO 2009/ 004427PCT/ 1B2008/ 001575 - 80 - the scope of

the present invention. Ta
a n s, dmdr Beorsditori n sol ut

utomers exist as m xtures of
ion. In solid form wusually

0N ol B fc4lf HABR BRI Sy fgRdby Nouoh one tautomer

ri

resen

i nvention includes al

tautomers of the present conpounds. 5The present

| rWL?rmérgﬂoxﬂ &9 id Aot ?Ppbmrllz(ngoﬂ Pl?b(}p ‘?%ﬁ(‘& or 1li(d), or

i nventi froplsoners r
lli(e)i whergin:on t hat can be sep

efer to co
arated into rotatlonally

B RSP IBdy E. ¢-CeRTF RS 1M LS iz

| -R%ig hydfbgepyr rol i di nyl ] -acet anm de" neans a conpound

of;kh arnula Ny-, NH2 O
¥kyl", as used h

nmegahg ehydrocarbon ra

10HH The term
erein nmeans saturated
di cal s containing fron1one to

,ca rb i ng straight or branc

nrn'iz et§ 8- d'hydr0-1 4r11?§"¥%¢'ﬁ’§"*5clél%@WlYeSUbSméléﬁ%‘UE@ épgy1toS

substlﬁéh | & whici RTiRASYErde

sed herel n neans an a

flt%ﬁ@lfecte@%m %&22:? ﬂ&ﬁ%ﬁ' Whlo, -CF,

atic ri

-OCE:hrT‘éBwRo {GelCejalicymei@a - HIKCs-Cenany|, -Géﬁlﬂﬁeﬂﬁelaﬁ('yl) -C(O)CFs,

tura artra

azndo ﬁ‘rtc? ?? ¥rgérxtgered h%?e[r??@éﬁ%

clic" whether
%QPU dédgﬁi refers to

r |aagb R'Aand aﬂ isoiptepeTaieinly sebsteldtftdm tydrbigen tand (€ 1@ e¥akyl;

i ncl I tlc rings t
ar'b| c§o$ H&n3fomat i c

d%a%hy@ﬁmﬂéﬁé’ﬁdéﬂtly@f 1t 61 2;

hat are fused to one or nore
rings, such as in a
;agrydronapht hyl , where the

of attachment is on the al i phatic

radlcal or
a’%ﬁ%”f@@)ﬂ apesriable saltdherepty " cycl oal kyr refers to

a nono, fused or brldged
car bocyclic rings, (e
cyeirtdge pigMided:isca mmnund

xenyl, bicyclo[2.2.
m(e)g?éﬁé’%f"e[g 2.1] octanyl and

bicyclic or tricyclic

cycl opropyl, cycl obutyl,
sl Ji(a). aydligpene Big, or i), or
1] hept anyl ,

bi cycl o[ 5. 2, 0] nonanyl ,

n@aghRy$ indegandentiyrfyIGl, iha, yOChlai -€Fai 1IN, QT&WCHa)z,

OQP”$HZ+ éFﬁontalnlng 1o

cyc al so include
2RAdd @HFg, without |inmi

LS RugBeRn s 0

r 2 doubl e bonds. The term
s spiro cycl oal kyl groups,
tation nultl-rlng systens

The term "al koxy", as

groups wherein alkyl is as

de'f tsezismwdeo-1 4- benzodlc?ihﬁ?-thﬁ? bﬁﬁonduy@nagﬁtaieldwﬂh from 1 to 5

"al koxy alk¥ and alkoxycar bonyl ", used al one or

subsﬁtgfents(gacg
OCF%DRRGQF?@' n@ORBR! Ni n
200 §0044 PCT/lB 008/
" gark Ry
Sk 1nslaide gt straig
contai ni 0 ten car
car;ttmnmaaelnmallplacﬂﬂpaatbjelsd
al one or as part of a lar
strai ght and branched cha
C MIroprodidedthereih #/a Bmpou
triple bond. The te
or IVteda| oal kenyl " and hal oal k
al koxy, as the case may b
nore hal ogen atons. The t
i nterchangeably with the
Br, or I. Preferred halo
10The term "het eroat onf,
sulfur and |ncludes any

o .

méws inslepepde Rl sefedied fom Cihear G -Fanl -8, -CFs, -

g one to six 30 carbon atons.
001575 - 81 - The term

and, Bedisandgpendents selaeted dfomahydiogen andi(€i-¢e)alkyl; and

ht and branched chai ns

bon at ons haV|ng at | east one
it thereoft er nrs " al kynyl " used
ger noi ety shall include both
ins containing two to ten
h@afFomnda Mfa?)cm Iv@)beniv(c), or IV(d),
rms "hal oal ky

oxy" neans al kyl, al kenyl or
e, Ssubstituted with one or
erm "hal 0" is used herein
term "hal ogen" neans F, d,
groups are F, C, and Br.
means nitrogen, oxygen, or
OX|d|zed forn1of n|trogen and

Y o



25The term "heterocycl e", "heterocyclyl", or

"heterocyclic" as used herein includes aromatic and
WO M Tat i c ring systens having four to fouPCaddR2008/001575

menbers, preferably five to ten, in which one or nore

ring carbons, preferably one to four, are each

repl aced by a heteroatomsuéB-as N, 0, or S

Non- aromati ¢ heterocyclic groups include groups having

only 4 atons in their ring system but aromatic

het erocyclic groups musR*®nave at 30 least 5 atons in-

their ring syste hefNernocycl i c groups include
benzo- f used (N)rrrg_sy;t eNs % pl es of heterocyclic
rings include 3-1 ﬁ&lnlo. oI02 one, (1-

substi t ut ed) - 2- oxo- ben%|n1daﬂ 2-tetrahydrofuran
yl, 3-tetrahydrof uranyl , 2- RbtraHy anyl ,

3- tetrahydropyranyl 4- tetrahyHropyran91)uvm)

[ 1, 31-di oxal anyl , [1 3

2009/ 004427PCT/ 1B 008“ §75 - 82 - dithiolanyl,

[1, 3] - dloxaﬂ¥%

t et rahydr ot ﬁ te othiophenyl, 2-

nmor phol i nyl, 3- nDrphoIznyI r phol i nyl ,

2-t hi onor phol i nyl , |onD _%gz;lthlonnrphollnyl
1-pyrrolidinyl, 2- pyrrolldlnyl 3- di nyl

1- pi perazi nyl, 2-piperazinyl, plperl !V@%

2-pi peridinyl, 3- plperuganyl 4 plperldlnyl
4-thiazo|idiny| ’ azglo 5 substi t ut ed

di azol onyl , g&)-- My di(nyl benzoxanyl

benzo[ 1, 3]d|0X|n -nzo[ 4] di @xi ne,

benzopyrrolidinyl, benéoplpenLQ|ny benzoxol anyl ,
benzot hi ol anyl

4,5,6,7-tetrahydropyrazo|[q 5- ml \\y nd4ﬁ§ and
benzot hi anyl . Al so |ncluded withint )scope of
t he tern1"heterocyc|yrr#&r "heterocyclic", as it is

used herein, is . ich a non- aronatlc
heteroaton}ﬁﬁh mi g is fused to 10 one or nore
aromati c or non-ardmabt! |c gs osuch as in an

i ndol i nyl, chromanyl, Fbhena WK , or
tetrahydrqu|noI|nyI whenv theN gal or point of
attachment is on the non-aromafic (R"), Iv(d),

het er oat om contai ni ng ring. The term

"het erocycl e", ‘heteroc?ckyr or "heterocyclic"

whet her saturate y unsaturated, also
refers to ri §§—_r tfionally substituted. 15An
exanpl e of a 4 nmenbere het _%?clic group is
azetidinyl (derived fronlazeﬂl exanple of a b

menber ed heterocyclic grouf'is i and an
exanpl e of a 10 nenbered hetergcycllc 8&Wﬁﬂs
whmﬁMln°|iny|' Exanpl es of non-aromatic
et erocyclic groups are pyrrolidinyl,

t eacths ofdependently halo, (C4-Ce)alkyl, (C1-Ce)alkoxy, -CF3, -CN, or —
kfydr of uranyl , t et rahydr ot hi enyl , t et rahydr opyr anyl , di h
dropyranyl, 20 tetrahydrothi opyranyl, piperidino,

Wﬁ@ﬁydmgenbhi(omg)amyl i no, thioxanyl, piperazinyl,

o%pi‘;ﬁ?ﬂms ﬁ?aWa'kv E‘é’géﬁ 91012)%? ﬁ[;liz)?(icralyé1’z)carbocyclyl;

t 'R‘ﬁgﬁ%rﬁbbn olg@, és)ﬁtktyﬁt r ahydr opyri di nyI
2-pyrraliny yrrolin i ndolin

41y Rahis incenandenyy selgcédaqomdpahﬂce-wmm s to 14
| Py EAN 16317
memgé{ga J?é?%(rlocg&tl *lbo cﬁ%r o girhl;ﬁ%fd) %5?,a§8F NRIR', (Cr-Cajalkoxy,
|n1dazoI|nyI |n1dazoI|d|nyI
253-azabicyc|o[3.1.01hexany|,
3-azabi cycl o[ 4. 1. 0] hept anyl, 3H-indol yl and
qui nol i zi nyl . Exanpl es of aromatic heterocyclic
groups are pyridinyl, imdazolyl, pyrimdinyl,
pyrazolyl trlazolyl pyra2|nyl tetrazolyl furyl,

NR16



20benzot hi azol yl , benzooxazol yl, benzi m dazol yl,

i soqui nolinyl, indazolyl, isoindolyl, acridinyl, or
WORew,Wi&3xazol yl . The term i heteroaryl " P&T452008/001575

refers to rings that are optionally substituted. The

term"heteroaryl” may be used interchangeably with the

termiheteroanyl ring" or th®term "heteroaromatic."

An aryl (including aral kyl, aral koxy, aryl oxyal kyl and

the like) or 25 heteroaryl (including heteroaralkyl
-NOgR(CHI(@s-Can)antyh|-C(RY Cani alkd), HC ()CFgr arigo, rtd o d @moernhered

one nor e i,fuents. When preparing
mﬁe&ﬁﬁﬁ@bnﬁ% 6§&Eﬁg%%ﬂ&ﬂﬁtion in accordance with the

i nggeH RBrandi RYiis indlependéntly setsced frek Hyldeshenand¢C aCE)alkyl;

to routinely select the formof the internedi ate

c offsolin i @provi des the best combination of

fe i i r ‘ ch 30features include the

e tﬁgéb'gﬁ?ﬁ%@f%iw’?% aﬁt?‘ocessabi lity and yiel d of

t hais Oitle2nddd.aard; P6r m and the resulting ease with

whj . i.fiaed on isolation.

Th%sﬁﬁ}yglaﬁﬁe?ggggl ch%bgf Séésw hgiér?g't hods for naking

i nt ernmedi ate conpounds that are useful for making the

conpounds of the inventi.on WO

5085 jrintys @ oxideda comppund of Formulg IY(2) gr IV(b), or
IV(cRRPWA),idr @Y, wherdlnso rel ates to the pharnaceutically

acceptapl e salts of the conggunds (gf thﬁ( i nv igé}\.'

PreaShR el§indepandentiy BalpafteCaalkyk (GrCeld °5¥rrf(§}tl§n' o —
NR'¢gre. i nvention include the acid addition and base salts

thefeof. Suitable acid addition salts are formed from

acRdis hydragen; or m non-toxic salts. Non-limting

exgeml e 3f suitable 5 acid addition salts include

t he acetate, adi pate, aspartate, benzoate, besylate,
bi Rhisthydeagencar bonat e, bi sul phat e/ sul phate, borate,

Fortett .- rfebh sy RHARTim SNCK, B€-af RSB0k R R

-OCHgxaid -MO.pphosphat e, hi benzat e, hydrochl ori de/ chl ori de, h

ydr obr o de/ biom de, hydroi odi de/ | odi.d i set hj )
! et B angiRY & nisperant saieste kS HuBpdsheand GG atkyt;
med Ryo siukpBases; amapht hyl ate, 2-napsyl ate, nicotinate,
nitrate, orotate, oxalate, palmtate, panvate,

prothd: &/ BylrBFeRM phosphat e/ di hydrogen phosphat e,

PY3 PRAMEERIICally SREEPRBRA! Salt theRRFAt €, succinat e,

tannhate, tartrate, tosylate, trifluoroacetate and
xinofoate salts. Suitable base salts are formed from

b i ) . ) Ty

o iied ghiiaccdls o b 6 Fitrta KR or VB), drTUia) ¥ via).or
IV(epmdieneine, benzat hi ne, cal cium choline, diethylam ne,

di ol andne,. gl vci,ne Si \ Si unj .

ol ShiIS, R nstepEBuafty i Sk, IORRET SR < cbra DI
saR? B.hydrogen; Hemi sal ts of acids and bases may al so be
forged, for exanple, hem sul phate and hem cal ci um
sakt & or a review on suitable salts, see Handbook
of RPRRa tical Salts: Properties, Selection, and
Use by "Stahl “and Weér nut h qSWI eé-VCH, 2002). Met hods
f R itk CAG -ph&t mBEeGfisc B4z, 20kt @iNO%al t s of
(of0) d f Lnvention are known to one of skill
in od]énlér%t.g’ O'I‘ﬂ%nld The conpounds of the invention may
alz®s Brst in unsol vated and sol vated forns. 25
Accordingly, the iny e} so.relates to the
hy%lpé r&a%gﬁﬁcaélglqyg?%tgggse{?ﬁqtgeieg&pounds of the
i nventi on. The term'solvate' is used herein to
descri be a nol ecul ar conpl ex conprising the conpound
of the invention and one or nore pharmaceutically
accept abl e sol vent nol ecul es, for exanple, ethanol.
30The term "' hydrate' is enployed when said solvent is
wat er. One enbodi nent of a hydrate is one that defines
i solated site, channel, or netal-ion coordi nated

. o —— . 'L



certain derivatives of conpounds of the invention
whi ch may have little or no pharnmacol ogical activity
WO 2§8%1%d427es can, when administered into or ontP§T{IR&D08/00157S
body, be converted into conpounds of the invention
having the desired activity, for exanple, by
hydrol yti c cl eavage. Such d&si-vatives are referred to
as "prodrugs". Further information 15 on the use of
prodrugs may be found in Pro-drugs as Novel Delivery
SyFsum proxided is4 comouBydgfdirmulaSd(ar or (Vb), HrdV(hi ordwd), or
Stella) and Bioreversible Carriers in Drug Design,
V(e #@Wﬁ 'n Press, 1987 (Ed. E. B. Roche, Anerican
Pln%.gaggmg'eﬁal Associ ation). Prodrugs in accordance
the invention can, for exanple, be produced by
2dqré§r§ 3ng appropriate functionalities present in
t fs of the invention with certaln noi eti es
kn§;ﬁ¢?aﬂﬂﬁ%se skilled in the art as 'pro-npoieties' as
deRé1is bEM, -F.o€l.eBamsl-6Fsi n Design of Prodrugs by H.
thgqgghg (El sevier, 1985). Sone non-limting exanples
of pro rugs in accordance with the invention include
(igisvihere the conpound of the |nvent| on contains a
car box I|c Cld 251 an ester
t P ae‘x:%‘ﬁﬁF%aB% ?3% V\her ein the hydrogen
of the carboxyllc acid functlonallty of t he conpound
of Formula | is replaced by (Cl- 8) s
dirthey ﬁ@v&ﬁ%mrmowﬂeof FoiaHL | ﬁa)ceht\étphsoféwc or'lV(d), or
“Kephmg - functionality (- OH), an ether thereof, for
xanple, a compound wherein the hydrogen of the
aﬂidﬁbvd@@eﬂunctlonallty of the conpound of the
q%_¢g i's replaced by (Cl-C6)al kanoyl oxynet hyl; and
d 9ro®4427PCT/ 1B2008/ 001575 - 86 - conpound
lsmydn@mnthe case nay be, one or both hydrogens of
Rg ankgg functionality of the conmpound of the
10 is/are replaced by (G -C6)al kanoyl .
Fufkmeanexanples of replacenent groups in accordance
Wi t.h the f oregoi ng exanpl es and exanpl es of other
prPddrlu8’ t ypes may be found in the aforenentioned 5

Fqﬂé?ﬁ\%\eéutlcally accé&é@l@\é%[t,th&%i ain conpounds of the
i nvention may thensel ves act as prodrugs of other

conmpounds of the invention. Al so |ncluded
WIF Mgy btb‘?nc%‘bq?ei‘ﬁfls G Y.ﬁatdf POrALR VI b; %tsveé) or V(d),
conpounds of the invention, that is, oun

or V(8h vivo upon administration of the drug Sone 10
exanpl es of netabolitengn accordance with the
i nvention include: where the conmpound of the

i nvention cgﬁ%nggjzg roup, an hydroxynet hyl
derivative théere NO

: 0> -CH20): (i)
where the conpound of,@he I Nyegtio //ana»ns an al koxy
group, an hydroxy derlvatlﬂé t ) e.g., -OH;
15(iii)where the conmpound of tie i ntionygpntains a
tertiary amino group, a secondary am no derivative

t her eof ; (|v) mﬁene t he conpound of the

i nventi on co tal %gc y am no group, a primary
derivative tfh 2¥?2L-12) (v) where
t he conpound of t e i Nyent] nt ai ns §1ghenyl

r

noi ety, a phenol 20defﬁvat|v@ he

-PhQOH); and (vi) whete t. e‘coﬁbound of the
i nvention contains an ani de grBup, 2N car bo¥i ¢ aci d
derivative thereof (e.g., -CON H2 -> COCH).

Compounds of the i nventi on cont ai ni ng one or nore
asynmetric carbon atons can exist as two or nore
stereoi soners. \Wiere a conpound of the invention
contains 25 an al kenyl or al kenyl ene group, geonetric
cis/trans (or Z/ E) isonmers are possible. Were
structural isonmers are interconvertible via a | ow
ener gy barrler tautonerlc |soner|sn1( tautonerlsnt)

S o, Y o,
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- 87 - thereof. Also included are acid addition or

base salts wherein the counterion is optically active,
WOrgp9/@44dtpl e, d-lactate or 1-1ysine, or racenP&T/IBYH08/001575

exanple, dl-tartrate or dlarginine. The term

"stereoisoners” refers to conpounds that have

i dentical chem cal 5 consti-ta84 on, but differ with

regard to the arrangenent of their atons or groups in .

space. In particular, the term"enantioners" refers to

two stereoisoners of a B®gpound that are

non- superlnposabl 'N or ges of one anot her. The

terms "racefRe éﬂ{lEE]Xture as used herein,

refer toa 1:1 m ur@ of ntioonmers of a partlcular

conpound. The term' dl%sterephef /p/@hé ot her hand,

refers to the rel ati onshi p gaet @alr of 10

st ereoi soners that conprise tmﬂ*or re aswgetric

centers and are not mrgQr inmages of one another.

The conpounds of t e sent invention may have
asymetric g@ Mcar bon- car bon bonds of
t he conpounds es i nyention may be deplcted

herein using a SO|Id I,*zne ( }N SO|Id ge ( --""0
), or a dotted wedge (t""111])" _@use ‘of a solid
line to depict bondsfrom§sy tra c%arbon tons is
nmeant to indicate that all possi bI e stere0|§ mers at
that carbon atom are i rRBuded. The use of either a
solid or dotted gjfmo Nepni ct bonds from asymretric
car bon at onfR')s—reait indtcate that only the
st ereoi somer sho I sSNnmearmt—<to lpe included. It is
possi bl e that conpound® of t nvess i dR"iay contain
nore than one asymetric cwbonNaf@)ln 20 those
conpounds, the use of a solid H ne“t¥ depi ate)ponds
wherg-[om asynmetric carbon atons is neant to indicate that
T possi bl e stereoi soners are neant to be included.
ThachR isindependertlyl hiake, (Ca-Ciygikylt (he¢Jalkbxy)RCBHECH;, or —
NR’GWe asymmetric carbon atons in a conpound of the
vention and the use of a solid or dotted wedge to

dER)"thy@@;@dﬁ ofrr(@{xcgfah@[ asynmmetric carbon atons in the
S nea to indicate that a 25 m x

ofR d|'%§F£’P@%’héps'q6£a"ﬁf'e‘&@H?)t(Ce-Q2)5"\('3 Qf/t{Foktak( qsﬁiﬁqagbocyclyl

,Qﬁygﬁagﬁ%}@gr@g)ag@pventl onal technl ques wel I known
to thogg skilled in the art, for_ exanp

cIpashdt @rlaﬁmm’mﬂy selectedrfeam ceqwte@d-cmwb n‘(CHz)t(4 to 14

\éﬂgatt f, 1
mem%ﬂ:l n ,%@Eﬁé{y' énte?mﬁé‘rsdﬁ nersd ﬁ al® g?}é}t?%l e)alkoxy,
-NOf f(GMzKC&tGﬁlee—Q(ﬁl)(@aCé ylkpll)l,r-é:(m@léu agio, (F tor Smentbiered

f r t r the racemate of a salt or
hetergg\“%ht()gﬂ%ge S?Eg’:jﬁag'kgg’r exanpl e, chiral high pressure
| iequh R and RAT isgndepundehtiPsélected from hydrogenand (€l-Le)alkyl;
t he ra? ga:{e %pr a racem c precursor) may be reacted
witH OaTstid @5fe optical ly active conpound, for

exasRt ’ in @{d@,ﬁgpb 1%8r.2:idndt he case where the WO

2009/ 004427PCT/ 1B2008/ 001575 - 88 - conmpound of the
|r¥\}%ﬁtﬂo% & OrfaPhs an acidic or basic mpiety, a base
ne or tartaric acid.
é@aﬁﬁﬁaﬁ%eéﬁpgﬁg%ﬁﬂy%neﬂ ure may be separated

by chr omat ogr aphy and/ or fractional crystallization

a h .

c HEa08ReEEmBRheRt i pEvBedR R P T RAR L GER o or
VIi(c) kerowigd)t or l(e)i | | ed person. Chiral conpounds of

the invention (and chiral precursors thereof) may be

obtained in enantionerically-enriched formusing

chromat ogr aphy, typically HPLC, on an asymetric resin

with a nobil e phase consisting of a hydrocarbon,

typi cally heptane or hexane, containing fromO to 50%

by vol une of an al coholic solvent such as 10

I sopropanol, typically from2%to 2096 and fromO to

e~ oA N7
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t he esophagus, cancer of the small intestine, cancer
of the endocrine system cancer of WD
WORG0P9) 08424427 PCT/ 1B2008/ 001575 - 89 - the t hyr SICA/TGPUKHE1STS
cancer of the parathyroid gland, cancer of the adrenal
gl and, sarcoma of soft tissue, cancer of the urethra,
cancer of the penis, prostatsd cancer, chronic or acute
| eukem a, |ynphocytic |ynphomas, cancer of the
bl adder, cancer of the kidney or ureter, renal cell
carci noma c®tinoma of the renal pelvis, Ri®opl asms of

t he c NREIrvoys system (CNS) INTaLr o
(RY, W@\ax S unors(Rb)rm—n@ i I g
pi t ui- denomaN orN a conbinatio None or rerﬂ()?

t he foregoR’hg canBer H vi@@), The i nventRon al sor* H Vi(b),
relates to nethods for the t eat ment of cancer solid

tunors in a manmmal . I n one Rnbodi ment the invention
relates to the ftreaff of "&a cergsolid tunor in a
manmal conpri si g adniAj t ollsairtt manmmal an

amount of a 10 conpound gfz the |ﬁ\/erﬂ| on that is
effective in treating said canceR*sd} i d \ighor .
I n anot her enbodi nent the acer solid tunor is

breast, |ung, coI on braN rost ate st omach,
pancreatic, ov, endocri ne,
uterine, testi cuPar | a Rb“t her enbodi ment

the invention rel ates t oRa netho q_[ the treatnment of

15 abnormal cell growth in a mantal "whi Mkonpri ses

adm ni stering to said mammgPe an anpbunt of a conpound

of the invention thz efN tlv%lntreatlng

abnormal cell e:@ Yo V\uh an anti-tunor

agent selected fro eNgroup c stl ng of mtotic

i nhibitors, alkylating a@zents a:(FtI Hmetw LI tes,

intercalating antibiotics, gromh factor hibitors,
whereidi at i on, cell cycle inhibitors, enzynmes,

t I se

AR SETETRBR eI 6 o, LB, Lo SRR oeES N, o
NR'™gAt;i - andr ogens. I n one enbodi enent is provided a

od of treating ectodermally-, nesodermally-, or
nﬁ% ﬁgyﬁrﬂ;?? 08&‘:;1 gé)aﬁ%’gncers In still another
erRB i nﬁﬂbgéme(cméymkylomﬁgl(tek-afz)hgﬂ a-mm)l {(llalg—lehli)bﬂ\?\fcyclyl -
Si nent of abnormal ce gro
C(O)fgzgp?;ﬁé 19T¢ &4‘98&%@12 hmount of a 25 conpound of
tIReis ny@,@bé@@r(d)pcsyaﬂ( gffective in treating abnornal
cel,l. g har maceuti cal |y acce&ﬁabl e

CE i Chipdtai danoe S(GHsk(Aie 1 mefbera,baferasyclyl), wherein
each-UTl §?EJC(@Q Q}@%ﬁl%ﬁdt(ﬁ% WYﬁé?nbﬂ'Eg %ibrgﬁyogm)elg% %gn%é/ dglﬁzgtltuted

eneral ‘net hods cri
with fmnaiu to § substituentreachefiwhich Bendemdentlpselected from (C4-Ce)alkyl, -

35¥ Rt WRafp (Catiwsl o iy it CorcC:

aIkyI)RaD(IEBBSt; caridd 34 s B2 RiekabEradiH2tekBeychlle and SSHC) FO6) i),

R35ch R™® b5 RE8 irﬁe%eh%%@s Llected from hydrogen and (C;-Cg)alky!;

nis0,1, 2, 3, or4; and
each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

In another embodiment is provided a compound of Formula VI(a), or Vi(b), or
VI(c), or Vi(d), or Vi(e), wherein:
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R3B R3A R3ANRAC(=X) RS Step 3 Step 4 BOC R3BR2BOC
R38 R2/R3B(R1)n//R3B N \0 R3B N\N R3B N R3AR3A
WO(W%’QOWARSA . R3AR3A R3BStep 5R3B PCT/IB2008/001575
R3ANRAC( =X) RSR3ANRAC(=X) R5 Step 6 R3B R3B R3A R3A R3B
NRAC(=X) R5 Schenme 1 Conpounds cl ai ned herein can be
prepared as described in Sel8re 1. In Step 1, Conpound
A, substituted with a carboxylic acid ester and a
protected amne, is 5 reacted with mss'\:_l chloride to

f waehtRds indepengentlyi MCInBsy Chbe-QEHe, hEFal-EdhoF —MRCR'";
[ R? ig‘ﬁygg(a%QOMZ?PCT/ 1B2008/ 001575

R is hydrogen, -CHs, -CH2CHg, -CH2CH,CHj3, -CH(CHa)2, -CH2CH2CH,CHj, -
CH2CH(CHj3)2, or —CHz(phenyl);

R* is hydrogen;

R' is phenyl, pyridyl, or 2,3-dihydro-1,4-benzodioxinyl, wherein each of said
phenyl, pyridyl, and 2,3-dihydro-1,4-benzodioxinyl is optionally substituted with from 1 to
5 substituents each of which is independently selected from (C1-Ce)alkyl, -CN, halo, -
CF3, -OCF3, -NR'™R"Y, (C4-Cg)alkoxy, -NO,, -(CHz)(Cs-C12)aryl, -C(0)(C1-Cs alkyl), -
C(O)CF;3, azido, (4 to 12 membered heterocyclyl), and —S((C-Cg)alkyl);

each R'® and R"” is independently selected from hydrogen and (C4-Ce)alkyl;

nis0, 1, 2, 3, or4; and

each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

In another embodiment is provided a compound of Formula VIi(a), or VI(b), or
VI(c), or VI(d), or Vi(e), wherein:

each R' is independently F, Cl, -CHs, -OCHj3, -CF3, -CN, or -N(CH3)2;

R? is hydrogen;

R*® is -CHg;

R* is hydrogen;

R' is phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, or 2,3-dihydro-1,4-benzodioxin-6-yl,
wherein each of said phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, and 2,3-dihydro-1,4-
benzodioxin-6-yl is optionally substituted with from 1 to 5 substituents each of which is
independently selected from (C4-Cg)alkyl, -CN, halo, -CF3, -OCF3, -NR™R", (C4-
Ce)alkoxy, -NO,, -(CH2)(Ces-C12)aryl, -C(O)(C+-Cs alkyl), -C(O)CF3, azido, (4 to 12
membered heterocyclyl), and —S((C-Ceg)alkyl);

each R and R" is independently selected from hydrogen and (C-Ce)alkyl;

nis 0,1, 2, 3, or4; and

each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.
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- 91 - then displaced wth sodi um azi de and
subsequently reduced under hydrogenation or simlar

WO 2800/04427e conditions well known to one skil | #§TTR2G08E0157S
art. One skilled in the art will recognize this
transformation could alternatively be acconplished in
several different routes sud®-as oxidation of the
al cohol to the ketone and subsequent reductlve 5
am nation with a protected amne that is

delfranothar embadimeptds psoviged aﬁpmogn@)emet&ewé@)w VI(b), or
VI(C%FWH?%r'%’I(‘e")‘r\NP&e[neaCt ed wth, for exanple, an

ed carboxylic acid, isocyanate or carbanoyl
c heaghi Risistindgpepdently Fhe!, c@HpoQﬁ-‘d&; 2 F x stNoandN(CH3khe
Cahb cid may be activated as a carboxylic acid
cﬁ?o%ﬁﬁhhﬁhg a m xed anhydride, fornmed from for
eﬂ%ﬁhheChgvaloyl chloride or isopropylchloroformate,

H active 10 internediate such as is formed by
tr% ﬂgf 95 a carboxylic acid wth coupling reagents
SUR .@Ehéhy(n 3-gi e ol Wdﬂ@ﬂF&@WBeﬂ!odﬁixWG%gh@élh 8aeR of said

| ori de propyl phosphonlc aci d anhydr |

d
pherty{ rﬁggfrmw @8 fj@«?"ﬁ‘i’\’ygf?éé‘g'é?ﬂ@ ixin-6whisaptiopaliyihstituted with from
1to S%hbétﬁﬁieﬁtg e%eﬁo?‘ﬁlhrc as t eh a?]lﬁ%r%fe déd FPBTE@ éﬁ‘%&\?}” -CN, halo,

aprotic sol ven sucn O uran

-CFsofO@FmeNRyﬁR or(Cardelialkenyd -NO2.a- (Ezhhg@edﬁuiam*peﬁ(ﬁ)(ﬁe@s alkyl), -

I f r ratur 80 C
ClORE: SRR d2 bR AL EE RS DoBRRYD oy
mesaTh Fk and R‘b mndenéndelndyl selectddefrmnmydtagen@rﬂrm:h{ﬁe)akyl
eth elgeé Id be saponified with |ithium
iéd)x 'S‘H hydr oxi de or potassi um hydroxide in,

fcgacﬁxmugpemermymhobiz grol vent such as ethanol or
in a mxture of an organl ¢ solvent such as et hanol,

et PRafa1acgpticaly agrertpBle nalttheiech water. The
saponi fication could be perforned at a 20 range of
tenperatures but generally at fromroomtenperature to

alB@nother embodinmnd is nrqvmdcﬂaﬁmnwmtofa"cormtuﬁ Vitahe6 i), or
substituted benzene-1, 2-diam ne in
V'(c)t BW'IS&F@FVRQ) \Mfﬂé; @oupl i ng reagent such as
I\I-e(aEhd? n&mdfbamimbrfﬁ 511 JCHi, -06Hay-ICcFar HeNi orreNg@Hs)2;
y'ﬁxg%gh'%r ge pr opyl phosphoni ¢ aci d anhydri de, or
&"'f or i ng reagents well known to those

sIR3PI|££CH§,| the art. Starting materials are 25
Eg‘narhm al | ﬁ avai |l abl e, unl ess otherwi se noted in the

n‘fwl drogefle 1 eaction is best perfornmed in an aprotic

sow mshé?rmbptﬂﬁaatlyeguaétu@teafmmmh 16 ﬁwsaﬂ&ms each of which is
net hyl f or acetonitri eact|

'"demdﬁaﬂy 5?'%6‘&%&0"& Guhgalkyt @E’nﬁ%’Path%sOGEb b'é*né? NCy

ColalkbRy1. e m(%ﬂEﬁRéE—@?ra;ﬂt-@(@?(@%IC@Qkﬁ) £[0)8rPandb @ to 12
resu nono am de can t

memb?fﬂd rzeé@ropmclvlbrandt-rﬁ{(@ecm)@szﬂ)m dazol e ring by heatl ng
t 6 1 f, )
2SS s Cis'ifladccBhfl? E0Eief rofin o e HRE (CF Coplio
ofn l&OC(buaIS mg4agmht as described above. Subsequently

protecting group is

r@ﬁﬁ gg“ﬂf’?%']‘#&ﬁ%geﬁ g’?lnéle in an appropriate

s @l piitinagedtitally adceptablesantherebflyl acetate or
met hyl ene WD 2009/ 004427PCT/ 1B2008/ 001575 - 92 -

chloride or with trifluoroacetic acid, neat or in an
AP LAGhEAERbEGINEMR s STeGidedS CBPHEUNINS FIAnald Wa) ot 9Rbf or
can be perforned at a range of tenperatures b

Vi(c) geméfdli pyVieomwhgrailit 0 C to room tenperature. One
skilled in the art will recognize that although a
t but oxycar bonyl protecting group is shown in Schene 1,
the am ne could be protected in 5 alternate ways, such
as With a benzyl oxycarbonyl group, which would be
renmoved by net hods known to one skilled in the art. In
Step 7 the an1ne of Cbnpound G can be substltuted by

.
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2. TFA 3. formal dehyde/ NaCNBH3 Q Schene 2 WO

2009/ 004427PCT/ 1B2008/ 001575 - 94 - Methods for
WOREPEMA427i ng the in vitro activity of these c&IOBAYE/001575

are described bel ow. Snpot hened (SMO / Soni c Hedgehog

(SHh) Transient Transcriptional Activation Assay On

Day 1, 2 x 106 C3H10T1/2 cel@0s (ATCC # CCL-226) were

split and seeded in 5 12 nL of growth nedi um Basal

Medi um Eagl e (BME, Invitrogen #21010- 04623' suppl enent ed

wi @achRivis lindgnendentheF ( ChvE Hs,0@&H#56636C N8 0) -N(CHa)z;

0. danid s/ enicillin and 0.1 pg/nL streptomycin

(|%vgth&§§d§$"§1514o- 122), and 10% Fetal Bovi ne Serum

( ARS,is L@Mit r ogen #16140-071) in a 1-75 flask (Costar

#3&.7.6). They were allowed to attach for 4 hours at 37

C, Rst:WeP9eMhe cells were then transfected using

Fur¥ng pRefyrephionallysubstitied WilBfrofMl) td  stib&ithénts @4Emaf which is
__reaction: 48%%L Fugene 6 and 745 pL Opti-MEM _ .o ..
indepenggntly sglestedfiamsChizo LNl e-Gli -BEo-Celisd -@PFoviIR 'tRy " siQCHs, and
-No@t_room tenperature for 5 mnutes. 8 pg of

PA4.14/nd i (CS) DNA (10x nmurine @i response el enents

areachi R’ mad RS ipindeperdentiyselestes! fpomdiydpagarraroNG-Ce)alkyl; and

c dded, gently m xed and incubated at
gﬁﬁﬁ'gn‘g)e?g?ﬁfe&f or ZOgm' nu%/es. This entire

t raapdracdceaticatlyaceeptable saitthedéied to the 1-75 flask

containing the cells. The cells were incubated at 37

C, 5% C®2 for 18-24 hours. On Day 2, the

t rigmbfelr @thboriirhentis providedos b&hg@dndiBﬂFémﬁﬂé?d/I(iaP,td? VI(b), or

white 96 well plates (Costar #3917) in 100 pUwnell of
VI(c)gpb¥HH). REYI@Mher8inconcent rati on of 20, 000 cel | s/ wel .

T 18 ; t C i 0 re

aS%"_ﬁ; e R el S becnors MoaeR g

Edf}1 ie hydeigeni (DVEM | nvi trogen #21063-029)

sm@lig@qt.ed with 2 mMML-glutamine, 0.1 units/nL

penicliTiH and 0.1 pg/mL streptomycin, and 0.5% Cal f

SeRlimhyd®genhnvi t r ogen #26170-043). The growth nedi a

50T e ot 5D B Brwnc

is inddpendentiesblécted from (G-Cq)alkiie-CIe) halo WO, IOCESaNRFR'Br(C.-

Coralfrd oo HaHRHC SsRaFb oG Caaliay (GNP, Sido T to 12

menmbeREREtERIcyaIgl) Al egCi-CoalgpM to 2 nM I mmedi at el y
after dpsi n%;';?'.' s wth conmpounds, reconbi nant hunan
sach FeagdFogis(indppendentisyelected from bydrogem apdd Cate)alivt;
a kAl ! ion of 250 ng/nm.. A 25 pg vial of
S%kmﬁggggﬁg?ﬁt ed with 250 pL PBS/ 0. 1%BSA to give
a eagh1dmindgpendently B, 1gok2;0k. Thi s worki ng stock was

t he ' : ' ' medi a. The transfected
ce Sﬁﬁg#é&&%&é&{;ée@ag&hﬁaﬁg@é&%gﬁnds and SHh for 20
hours at 37 C, 5% CO2. WO

2Q09/ 004427PCT/ 1B2008/ 001575 - 95 - {f
38 2BIGE PAEEIARTE % ey eEs comeSindtERmug Hiaf. oF Vo), or

VI(c)LoEV i@y, 8B 918 whersist em ( Promega #E2940) according to
Pronea@[s_protocol. Briefly, Dual-Gd oigﬁﬁiferase .
r AGBR iindlepgadently fadd 0t fPCtler & Faadd eoNabimzinel |
ofRi8RydBgwR! | plate containing nedia. Plates were
sh%gen at “room tenperature for 10 m nutes, and then 5
r did imrCHmpCount (Perkin-El mer). The | um nescence was
r . This invention also relates to a
ngfﬂ%gaggpe?he treatnent of abnormal cell growth in a
manmal , i ncluding a human, conprising adm nistering to
said mammal an anmount of a compound of the invention,
as defined above, or a pharmaceutically acceptable
salt, solvate, hydrate or prodrug thereof, that is
effective in treating abnornmal cell 10 growth. In one
enbodi nent of this nmethod, the abnormal cell growth is
cancer, including, but not limted to, |ung cancer,

o, . Y
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In anot her enbodi ment is provided a nethod for
treating nultiple nyeloma in a mammal , conpri si ng
WOL4M/ MW €X7ering to said mammual an anount of a ®EFIBYNG001S75

of the invention that effective in treating nmultiple

nyel oma. This invention also relates to a nethod for

the treatnment of abnormal cd@ll- growth 5 in a nmanmal

whi ch conprises administering to said mammal an anpunt
npound of the invention, or a pharmaceuticall

of co

a&ggﬁ atnyadylantionally substituted with feomy il to 5@&'#’5@“?!*#&@@6*"?& which
o ] j ' I e@hyl n = C [\pptsR 17 N
s g Y e B T Oy M R a0,
and NQ2p consisting of mitotic inhibitors, alkylating

M. : . i yo o .
TR AR T ArgpersEdty gleeicth Wi aelic Lty and
enzited, 2t Bpsri4@rer ase i nhibitors, biological response
a Pharfac Bl accopabiega hatkoh: | on al so 1ol at s fo a

phar maceuti cal conposition for the treatnent of

I || hin. - di h
e JAPlies §oohgHlf pisidbL B R RRu Bt E i AL R (o), or
VI(C)aGT Yﬂﬂ)’,@ewKapmremr a pharnaceutically acceptable
sa

5 so| vate, rate _or prodrug thereof hat is
o s Ve p@n@%@tﬂfﬁg Gorttare PG 1k o MERa:
phe® ighgakigenal | y acceptable carrier. In one enbodi ment
of said conposition, said abnormal cell growth is
cdtcds ;Chlsicl uding, but not linmited to, basal cell

Caﬁqgrﬁgaﬁ?ehung cancer, bone cancer, pancreatic
cancer,; sKin cancer, cancer of the head or neck,

c IR '4ie2.3-dibydro+tt 4-benzddioxinméy wptianallyt substilateshwitte from 1 to 5

' . f a
subsiEhisachit tion Eiddlent@ffifeiecia M [ CophdlE £ hato. cF.
-OCRy NRIFR'E; QO?et%)almwgiNmmt _Oﬂz):((D@Cﬁz_f)éﬂYDPCK?)(?EUGQIKYD, -C(O)CFs,

., Carcingoma o ndonetri u cinoma. o e cervix,

aZqu:ZzliZq ﬁg.ﬁ'ﬁF’B‘?efﬁﬂz‘e\%a? ,'>'8351552@$mé§?k¥ e vul va,

HeagkiR1® anDIRIERSAdepatenily Sélctipd fRFA PYADIEN aha8NCECepikyl;
the smal|l intestine, cancer of the endocrine system
cdedh Tof 316 % BYF0i d gl and, cancer of the parathyroid
0leaRf t icmBegéndently oe 1262l gl and, sarcoma 25 of soft
ti ssue, cancer of the urethra, cancer of the penis,
pracehagmaceulicadly aceentablp salithereat.e | eukeni a,
| ynphocytic | ynphomas, cancer of the bl adder, cancer

of the kidney or ureter, renal cell carcinong,
cam anotheneobodiment isplovided\d egmpewp efdrarmuia Viga), or Vi(b), or

central n .stem (CNS), primary CNS | ynphons,
V'(C)sgﬁr\ﬁ'@' 85(?@?%?%’3 brain stemglioma, pituitary

adach iRl is independeritly G 0ICHY, -O0 k3 01CAIPIGN, afr -N(CH3),;

f Q,egoi ng cancers. I'n another 30 enbodi ment of said

p r'%l@%ﬂ?@al conposi tion, said abnormal cell growth
| R dargn proliferative disease, including, but not
linited to, psoriasis, benign prostatic hypertrophy or
r &ti$ Aydiogen; WD 2009/ 004427PCT/ 1B2008/ 001575 - 97 -

T '15 . At i -} t

CFoa R TR 1 B dHAS ) Bp fori) S9Baiiltedhiif o 1 to 5
substitueptsieash of whichi is irsteipegdentlysselected fnori -Chis, sGN L1, -GF -Br, -CF3, -

co d he nuention, or a pharmaceutically
OCF%&@E@?gbrgﬁg%T?Paéﬁﬁ@ate, hydrate or prodrug thereof,

t leath iR3® ahd BT isursdépentientlt selgcteld fonmhydrogén agd (@4-8s)atkyl; and

conbination wth another 5 anti-tunor agent selected

deﬁptﬁeiégéﬁﬁ'ebnsisting of antinetastatic agents,

mtotic inhibitors, alkylating agents,

anti-nmetabolites, intercalating antibiotics, growth

factor inhibitors, cell cycle inhibitors, enzynes,

t opoi sonmerase i nhibitors, biological response

nodi fiers, antibodies, cytotoxics, anti-hornones, and

anti-androgens. The invention also contenplates a

oy o " o o . o
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Anti - angi ogenesi s agents, such as MWP-2
(matrix-nmetall oprotienase 2) inhibitors, MW-9
WO248 K427 et al | oproti enase 9) inhibitors, andPEHABRI08/001S7S
(cycl ooxygenase 1) 15 inhibitors, can be used in
conjunction with a conpound of the invention in the
nmet hods and phar maceuti cal -&@nposi ti ons descri bed
herei n. Exanpl es of useful COX-I1 inhibitors include
CELEBREXTM (cel ecoxi b), Bextra gvaldeCOX|b)
paa ab@rmatseuwabmcgemabmluherea d Arcoxia
(etoricoxib). Exanples of useful matrix
net al | oprotei nase inhibitors are described in WO
9ah Znbther @mbudiraéstds Prdvidest a 2dmpa o df Foitnds VATH38r Z0(b), or

publ i she rch 7, 1996), European Patent Application
V”(C&d’ %k@)@%yg{? ' (filed July 8 1997), European Patent
Application I\Ichsa99308617 2 (filed Cctober m 1999),

VIO 98/ 02697, ( PihLi shed February 26,<1988) . i 9803516
(RYbLIENS ar 1998) R1 4998, (p bl 'JI?Q
A st 99 $34915 (pu ad A R'S

1998) V\D9R¢ 33768R6publ '?}E)ed August 6R21998) R\AD Vi(b)
98/ 30566 (published July 1998), 25 Euro ean Patent
Publ i cat i on 68% 046 (published July 13, 1

Eur opedai Pét en ubI |ocat| on 931 78 d JLdy
g 1(spubl i(BheduvR é »,
H%EI | shed“ cRober 21, 19 99/ 52 goR

)

99/529 0 (

(publ i shed Rctober R1, 199@), W)99/296% ( publ Rshed Vi),
June 17, 1999), PCT Interna Lpnal Appl i cation No.
PCT/1B98/ 01113 (flled Juhy 1998), European Patent
Application No,g 93%2235 i Ned March 25, 1999),
Geat Britain a en i\ cat\one ar 9912961.1

(filed June 3, 1999), Uniged St ag'@s Prg{ﬂ ii onal
Application No. 601148, 464 (filed August'‘t2, 1999),
whereim: t ed States Patent 5,863,949 (issued January 26,

165 8 IndRRerdh Al GG HISE I et Sa62 S8

NR'®Qbl i shed June 25, WD 2009/004427PCT/182008/001575 -
al | h are herein incorporated by
Z?é? éﬁ@'@gﬁﬂ of Ke1- Pﬁ)\éﬂiyfr ety. Preferred MWP-2 and MWP-9
I WP@ ﬁ)Rfrﬁg M\/gc‘i@f%kﬁl ?ﬂ@@- Lk, &(GHgﬂ@gaGE%dHrﬁdtyclyl -

re erre arethoset a

C(O)bgclegelau‘en?wn—mpb@(cm arykind/ or MWP-9 relative to the

WE% e o A WP 5 5. M- 10, M- 11
&(CHMCMmz)E&)I or -(CHz)(49orid @pe‘tblef'&cth@tgmqypbb wherein
eachwlzs)aid{}@ kﬁ té)%'h? Hﬁgﬁ% 14%&'95@e %teké)rgcﬂhw& %XBnaIH&ubstltuted

resent |nven ion are
with tBQnSISt'BEE sstnmnwe&h efrwhitinis indegendedtly selecteddrom (Ci€g)alkyl, -

ON. il 3o a0 o PR R Ry ol ANQh M Cr Comlgith GRRUC-Co
alkyly; t@(@)ﬂF‘:’, cazrd@ aemb 12 )merhbeévet meleracmyl)o ahd —&}@rce)alkyl)

3- ex0- 344- (4-§ | uor o- phenoxy) - benzenesul f onyl am no

<S50 By P 1S IMARAIEO 8 Y 1P BYraon anAG aeRY:
(%Rs 03R)2, 3, or 4, and

4- (2-chl oro-4-1l uoro-benzyl oxy) - benzenesul fony1]-3-h
y@ag&ylsandmerrgdepthoer1mrr9eoz car boxylic acid

1%%['%%3%4*@8%“%8@%9??3 éhr?zr%%fesul f onyl am noFt et r ahyd

ro- pyran-4-carboxylic acid hydroxyam de;

i apetiet PR B RAVHE B Rre B epmbis VHE BARE), or

Vll(cﬂéﬁv(l(&)céﬂ\m(ez)mhm@my) benzenesul f onyl am nol -t et r ahydr
0- pyran-4-carboxylic 20 acid hydroxyam de;
344- (4- chl or o- phenoxy) - benzenesul f onyl am noyt et r ahydr o
- pyran- 3-car boxylic acid hydroxyam de; (2R, 3R
1
44 (4 quoro 2 nethyl benzyloxy) benzenesulfonyll 3- hy
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- Vil(d), e ¥

15 97/ 22596 (published June 26, 1997), WD 98/54093

(publ i shed Decenber 3, 1998), WD 98/02438 (publi shed
WOZAMIMA2722, 1998), WD 99/ 16755 (published Ap@(I/1§2008/001575

1999), and WD 98/ 02437 (published January 22, 1998),

all of which are herein incorporated by reference in

their entirety. O her exanplé8s of sone specific VEG-

inhibitors are 1MB62 (Cytran Inc. of Kirkland,

Washi ngton, USA); Avastin, an anti-VEG- m)noclonal16 .

aredch ylsmd%nééh@hfe@h Br|-6tHs, 9CHauOR s S&N, Rr arRERS;

2 and angi ozynme, a synthetic ribozynme from
gﬁ%oggﬁghgﬁbulder Col orado) and Chiron (Eneryville,
CaR i hpdmgen, -CHs, -G EE;, -6 blePHeC Hip, nEIH{CHA)2 5-CHa0HCiCH3, -

974 |l come plc), and the nonocl onal
CHzéﬁv‘fﬁéaioés_%Eh?é&'V\ﬁAronex Phar maceuticals Inc. of The
V\tmﬂkaﬁdﬁ)geﬁexas USA) and 2B-1 (Chiron), may be

rq5n| stered in conbination with a conmpound of the 25

Y e Peenyl.qEdyk opB3-diRvdng: 1, 6@"?%9&'6%’ weteip eaeh of said

d t f
g S S Sy o 11
5 subglid@nts wactpof 8hith és independandiyt ssetﬁo;edltsqmj(@s)@e)alm -CN, halo, -

CFs, GER ARG Al TN -Eren A TRAG g

C(O)aF;) 4zida,, (418 92)menviibere@d/ HeSEré0yclyl) kddds—kﬁz(CCGOE)ﬁg(W‘
1995) ,. ki t,ed; St .at.es , 587, 45 i ssue c ]
sash R Gbe " Bt eRerRa T saBLE AR fydisSH FngdG - Coraikyt
(irpisued, m(m@,anaQQQ) each of which is herein
|ncorporate 'B%l reference inits entirety. ErbB2

r &@&Pt &t indgprendandy 9. ds@ 40T n the present invention

araepl?érﬁ%cgﬁﬁcﬁillyQ%ertﬂblb'@aitqgeébﬂt es Provisional

Appl i cation . 60/117, 341, filed January 27, 1999,

and i n Uni ted States Provisional Application No. WO
In andtHeh lenibbdiiEntlis prRGUEY H0ampbund dPRormld&NITa), 8FBII(bY), dredi(c), or
Jany’;\ 27, 1999, both of which are herein

'&‘%/)r W@EP'%y reference in their entirety. Oher

erdalR R'9§ ilePenddntiy ta) THICOE! drt ; and
&72016 (4 axo- Vel cone). {}arl gﬁs ot h?sconpwgﬁﬂ
sRHs AydreggRene derivatives, have al so been shown to
5 FPOSS KRGS, L VI osi ne ki nase i nh| bitory properties, and
sore of tyr05|ne ki nase inhibitors have been
i Rris hydregens er bB2 receptor inhibitors. Mre

ES bl BB P S o

wher8ileath of said phemgt) 23pyridyR 3. pytRIgH ¥ pyrdyD afid 2, Saihydio-1,4-

benz%gl%lp qﬁ‘-ﬂ@% oéﬁ?]#ﬁ%uégﬁtu%gggh frgp 10935' ﬁ@%eﬁh of which is
rndedd@lubhﬂ)sé@éct@ﬂcfmgh 69a|kyr10cm9ﬁab, -Cref ecpCFp NRI“iRiF NC+-
|'ic derivatives, I cul ar qui nazo

Cfs)a'lS@m NOp V&HZ)AQG'&%BQS'P@)(QMQ&@M): GQ(WGeﬁ'ﬁ’%s{“ttﬂ 42
membsfédlﬁetérbepay Qinid L((OERAKghnase [ nhi bi tory
prope at ent Application WO 92/ 20642
( gagh Rsé@@ld Rov@mmtﬂp@eenmgseiycted dfom bydreger pndi(Gr-Ce)alkyl;
blnsisgoliloz aqu)rgt 89(&' ic aryl and heteroaryl conpounds as
osi ne’ki'nasé I'nhibitors that are useful in
| abcbttﬂmgembTutentmD tedri2;orol i ferati on. World Patent

icat.iops 696 ubl i shed June 6, 1996),

f'BQ%‘?ﬁf"’@BYJB?‘feé’g E&’f?? -1996), WD 97/ 30034
(publlshed August 21, 1997), WD 98/ 02434 (published
January 22, 1998), MD 98/ 02437 (published January 22,
1998), and WD 98/ 02438 (published January 22, 1998),
al so refer to substituted bicyclic heteroaromatic
derivatives as tyrosine kinase inhibitors that are
useful for the sanme purpose. O her patent 20
applications that refer to anti-cancer conpounds are
Worl d Patent Application WO00/44728 (published August
3 2000) EP 1029853A& (publlshed August 23, 2000)

Y VY. ~ NN AN\
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20 exanpl e adrianycin and bl eonyci n; enzynes, for
exanple interferon; and anti-hornones, for exanple
WO2409/004£X7r ogens such as Nol vadex (tanoxifen) &CI/IB08/001575
exanpl e anti -androgens such as Casodex
(4' -cyano- 3- (4-fl uorophenyl sul phonyl) - 2- hydr oxy- 2- met h
yl -3'- (trifluoronethyppropifdmanilide). The conpounds
of the present invention nay be used alone or in
conbinatign with 25 one or nore of a variety of
In angther erabedimentisiravided agopound of £ QFVBU'QQ@K?g or i¢b), or Vli(c), or

v||(Q§X@rIW|||(§ wHieinompounds of the present invention may be
zh cytotoxic agents, e.g., one or nore selected

f reﬂnhtfhelsgmdnqendenﬁy Bt CheCls, -@Cd'banrﬁlﬁi Redi ar -N(CHa)2;

I I (Canptosar), edotecarin, SU 11248,

epﬁzr%tgﬁgﬁ%eﬁg | ence), docetaxel (Taxotere),

paR?Bilka(XHL, rituxi mab (Ri tuxan) bevaci zumab (Avastin),
[ mssyl ate (deevac), Erbitux, gefitinib

(I e§ rogeH’: and conbi nations thereof. The invention

algY ¢ H ?W’d?yl tdre 3L8ﬁ\y8f'o-ﬁ ﬁebé‘f%ﬂﬁi)knﬁé-ypfwﬁé?&n each of said
presen i nvent on t og ether with hornonal thera

pheryl P-Pyridyb ra@gt?awlr(ym%ﬂﬁsbmzodmm-@-,yl |sagp3|gpaIJyZ§}pQ§tltuted with from
1to éégbgﬂtg % eabR BPWh{cANs ﬁ-‘lcfebgurtff]@@eﬁ}ﬁ@dqmm ?}Qkyl -CN, halo,

natl ons thereo | nve
-CFaprQFdeN PR briatGulialistxyt, FNOpir d@é‘hlt(Gsrf\‘/e)ﬁbefC(@)(ﬁleCealkyl) -

colgmigdie ?ﬁ@%ﬁgfyg%ﬁé’%ﬂ%po e et s

e.anch RI°anddRitis mdémﬁ@rtl? selectederam mwragensamit(m@@élkyl
Fi | grast (Neupoge ondansetron (Zofran), Fragm n,
B 2ap i fond. Such

or conbi nati ons thereof.

ccgycﬁltrg indepehdaritly omyobg gichi eved by way of the
si mul t aneous, sequentjal or separate dosing of the

i @PMW@&P”M‘M@ﬁ@?ﬁ@b'ﬁfsaﬂtﬁﬁe@of r eat ment . The
conmpounds of the invention nay be used with antitunor
agents, al kyl ating agents, antinetabolites,

Ina qrtﬁnahqdwentpsamwwa veampaHed pﬁﬁ@ﬁmtdgé/rli(%), or VIi(b), or Vli(c), or
lerivatives, tyrosine kinase inhibitors,
V”(dg g%i”@«mep? ﬂt erferons, and/or biol ogical response
nrmachll%rls Jndepet\mmyrlégﬁr «;H1, KOCHa| 1GFni f2Ni ar -AI(CH3)z;
} ag. list of exanples of secondary 10 agents
ng 99&"used with the conmpounds of the invention.
AIFk%'?hatd:H;g agents include, but are not limted to,
'% ogxg nustard N-oxi de, cycl ophospham de,
i FOJF AHP P8 el phal an, busul fan, nitobronitol,

C RB Iy oéﬁbrﬁﬂl? Babsmateu e frdB .1 tals’rswslnfuénts each of which is
t enozol om de, AMD- al tretam ne,

indepgneently, selected feasm é¢1 %)PHW' b@HdBﬁ'BstQ"Fae-OGEn IR TRe, (C1-
Ce)a|iﬁ§N aﬂb%%@ﬂmtgl@g%?}l' '@Ro (ﬁﬂé Oaﬁﬁygj“ _660)CR, aZId? (4t0 12

osfam d nd mtolact

mempgeead hﬂjﬁm@ww&hm-e?d(@ Qy)laﬂwl)ng conpounds i ncl ude but
ed . .
S8t bR (L hfendigthE4e B R Bl ap o
satis(l, 4t 23, or 4; andAnti rret abolites include but are not

B L g . Al ol AR g

C Nhdtatacentioally Bctapiatle @aitthergdf. t egaf ur, UFT,
doxi fl uridi ne, carnofur, cytarabine, cyt ar abi ne

ocfosfate, enocitabine, S 1, gentitabine, fludarabin,
In anbtheer eaittoditherd is peqyeteidtsabormpourd afdFarhriutee V1) obraVIb), roe Vil(c), or

eci in efl ornithine, ethynylcytidine, cytosine
V”<dgr°5M"2’55W§8’e'mydr oxyurea, TS-1, nelphal an, nel arabine,

nol at rexed, ocfosfate, dlsodlun1prenetrexed,

pentostatin, pelitrexol, raltitrexed, triapine,

trimetrexate, vidarabine, vincristine, vinorelbine; or

for exanple, one 25 of the preferred anti-nmetabolites

di scl osed in European Patent Application No. 239362

such as

T S~ A I L Y P T 1 A L T L ~ 1 a1
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10 edotecarin, epirubicin (Ellence), etoposide,
exat ecan, gi matecan, |lurtotecan, mtoxantrone,
WORPUMAHci n, pi xantrone, rubitecan, sobuzoxa®€&T/TBR0YEO1STS
taf |l uposi de, and topotecan, and conbi nati ons thereof;
| mmunol ogi cal s i nclude interferons and numerous ot her
i mmune enhanci ng agents. | nt6&+ferons include
interferon al pha, interferon al pha-2a, interferon,
al pha- 2b 15 interferon beta, interferon ganma-la or
i neashfRY lennt@mmently FCEheEHag@rﬁtsa FGES, UGN, PFIHCHBYS,
V\Ehgéa,.sg Joaee lentinan, sizofilan, TheraCys, ubeni nex,
L euki n, al ent uzurrab, BAM 002, dacar bazi ne,

dae?angl,mﬁg, deni | euki n, gent uzumab ozogami ci n,
me* I m qui nod, |enograstim |entinan,

qgrf&:l ne (Corixa), nolgramstim OncoVAX-CL,

SR Yl pREyI Iﬁbtubﬁeﬂgrwbmnntednmt ﬁatﬂ to § Bus@tlt@értg eaé’rOof which is
tosi tumoneb, Virulizin, Z- rat uzunmab

lndeaerétﬁﬂvmal@ctqsiefmrunﬁhhbcmrsvéﬂg r, -CFs, -O@F p|- bl& d?ar : -OCHa, and
_NoJ-esponse nodifiers are agents that nmodi fy defense
chani sms of _|iving organi sms or bi ol ogical
r esgobrR'8andRilis independentiyiselegtesifrém hydrogen and (C1-Cg)alkyl; and
diff tio f tissue cells to direct themto have
arlt ‘Seq 3n%r§a%'41$?ty Such agents include krestin,
2% phdrmaeuticdlly cicceptablepsatt thergiof., or ubeni nex;
O her anticancer agents include alitretinoin,
anpl i gen, atrasentan bexarotene, bortezom b. Bosentan,
In arfoetienbddimeRiis providél a‘coRpduRA ofl FofrRliIB\URA), BEVII(b), or VII(c), or
i bandroni ¢ acid, mltefosine, mtoxantrone,
V”(dl A MkelaWhesiB:  procar bazi ne, dacar bazi ne,
hy, ,pﬁrae p S e Stadyl
ta%ﬁgﬁgq TLKﬁg%%tRﬁga?lc?dgé ?gr*ge\%% S%r&t rNe(t:lH) I n;
ORfeis hardtqgeangr ogeni ¢ conpounds include acitretin,
f &1 Lde, thalidom de, zoledronic acid,
angr ostattn, aplidine, cilengtide, conbretastatin A-4,
asthgdrorgenhal of ugi none, rebi mastat, renovab,

28%’ /%’EXE&@@}'?@B’ME@%W%‘ %8}5{1' ‘ 7 5 rs'ubst\r{\l(?ents each of which
is inddpahtentiy stedted rrahe(cd:mmaymctsm Weld UOF 3 LOCRY, eNRFR"7, (C5-

ColalsoR. -t HEHINCe-C o) HolON s AR 1D b eabicen (4t 12
membereoerraeneycry? Narideds{(Q,-cayamydt hecin, 10-

hydr oxycanpt gt heci n, 9- am nocanpt ot heci n, irinotecan,

seagh R egnd & ais lndemesﬂy éﬁ'@@@éaﬁ)m hyr!@gren @“Hr(ﬁaé‘e)alkw
| o} ssa or SU5416; Anti bodi es include
Hemqui(g:key ?r ?133 E{r%r tlah§ Avastin, or Rituxi mab;

I r&aehﬂ@rlodependﬂnﬂu@ ilnow2;fasr on al pha, interferon

A Pasitall St Aot "o

10Bi ol ogi cal response nodi f| ers are agents that nDdi fy

In angg'fgeggﬁgwgge ¢ gs]%gin alllf:érlgggur&i 8alﬁ-nwmn@a Qlﬁl(atsl r\%’ bg or Vll(c), or

V||(d)j|ofrf\m(@nwhgté|@n of tissue cells to direct themto have
anti-tynor activit Such agents include krestin,

| @3eh Rars ms’eeem!w& F. Gl ciCdonr @CHor-Glts et ieedt - NGz
0:,41% h?&ngHrmr agents include mtoxantrone,

spar aginase procar bazi ne, 15dacar bazi ne,

fgrek bantde pentostatin, or tretinoin.

@ﬁ m%ﬂjggﬁ growt h", as used herein, unless

ot herwse®rndi cated, refers to cell growh that is

i ndependent of nor nal regul at ory nechani sns (e.g.,

| oss of contact inhibition). This includes the
abnormal growth of: (1) tunor cells (tunors) that
proliferate by expressing a nutated tyrosine kinase or
over expressi on of a receptor tyrosine kinase; 20 (2)
beni gn and malignant cells of other proliferative
drseases |n mhrch aberrant tyrosrne krnase actrvatron

o I e . e
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The nmet hods of the present invention include the use
of small nol ecules which 20 inhibit Sno, in the
WO 28010044270n of repair and/or functional perfoPedAB&O§H01STS
a wide range of cells, tissues and organs, including
normal cells, tissues, and organs, as well as those
havi ng t he phenotype of ptec@6oss-of-function, hedgehog
gai n-of -functi on, or snoot hened gai n-of-function. For
i nsfance, the subject method has therapeutic and ]
coB ves Bepysigpl optignalhynsubstitiedyith fiom A dg & saibstituents each of which
. L L nd ret i f pmatd 162D
s indgaionty S8R0 MRS SoREh oGE L EF T AR TR, OCH,
and NOgt h nuscl e, regulation of lung, |iver and other

organs.arising.frgmth rimptiv ut, requlatj .
RO orase 2 i epentery sEfecle Erstmyatadbheand (i Coatkyt and
greitd.1, ot 8, oprgover, the subject nethods can be
performed on cells that are provided in culture (in
via pharmageuticallyacceptahle;salibe®@okni mal (in vivo). See,
for exanple, PCT publications WD 95/18856 and WO
96/ 17924. 30 The term "treating", as used herein,
In anpthersambadieen] is rovididacemponnd of Fornga 31iGa), or Vii(b), or Vii(c), or
I Pt Jnhibiting the progress of, or preventing
V"(d?’héerqm(g%r erre'la'r condition to which such term applies,
oreavheR ‘s imdependgmtiyt 66!, (GHEUOCHE| CFleCNpor -NgBHi)j on.
TI]?Z ter WO 2009/ 004427PCT/ 1B2008/ 001575 - 107 -
"t 'St WEI98M: as used herein, unless otherw se
| IRBqated,; refers to the act of treating as "treating"
is_defined i mediately above. The present
i MYefthyErP98Ps0 provi des a pharmaceutical conposition

COR1Shid 2130dIhfdrs AR BEALL didXi-BLyTdbfomallyYubitituted with from 1 to 5
harmaceutically acceptable salt or "sol vate thereof,

substituentsceaghrfavhicheisdedenendently seleeted from (CCe)alkyl, -CN, halo, -CF3,
h Ut C C ab i UMa di t ~OL

L AT CE B AR A, LIOEL Bl 010,

azidg {4 tord2 engmbered hetgyosydyil)o and -S((E-Cea)alleyl);i on whi ch

cQ i i4b nd aof, Eqarnula,l, or )

CRhRe ap R RinderalBRiY soBtep M b byel apflapsGeratio

an i@ di pp®fode addf i ned with a pharmaceutically

acceptabl e adj yvant, .10di | uent or carrier. I n

arﬁ?f:ﬁél‘s 'é'ﬁﬁ%f]f%é'ﬂytoi’ 4 ?)"?%\ﬂrded a method of using a

cqmwﬁﬁceﬁti@nYaeée;ﬁatsleﬂsbn%éreotI (a), 11(b), 1l(c),

L1 (d), Il1(e), TI11(a), 111(b), IlI(c), 111(d), 111i(e),

1Vv(a), 1V(b), 1V(c), 1V(d), IV(e), V(a), V(b), V(c),

|. .

In anéﬁ@r grﬁgo‘a}’ VII'P?I?}‘)I% 6iﬂv;c}(€g§%’lzrﬁgblé}ﬁ e()fe l;‘/c%r{'rg%a gma()%v VY. (@Nii(c), or
Vll(dbm&l&e)ewhemm y acceptable salt thereof, in the

I At | i@'ﬁre or e Ay eat t, \of

gaeﬁggrga is %eﬁéln-%érm?hﬂb-ove{’ [rrécn: Poned’ t I\cle’reogﬁeu H2yses

t IRf islbyarggendni ni stered will, of course, vary with the

C 0 enpl oyed, the node of adm nistration, the

t?ggljslrjﬁgtﬂ't'a;ggsi ¥ed and t he di sorder ilndi cat Ied. The

daa""liyhglmggﬂ; Iolf t he corrpglund olf For rrulba 1 orha

hat maceut.i ca acceptable salt ma e in the range

]P ,Raj';p’ﬂslz . |I%)@rq-1§&-gmzq%@@p£p9thna@% s%stﬂgteﬂwt%fggr%j to5
subs{RAEAtsIaRh F Mpich id %d’éﬁ:eh@eﬁtﬂpsé@cte&— RemPICRSE0EN! IV €Dt L8P -CF,, -

al sowenlgo asses sustal nedrel ease conpositions.
OCFaAdNRNIR  r-&1GHm apd -NBe, conpounds of the present

[ 10 T i . ] y .

S AEf FLCRnd RO\ RkEreRiehtlPyeiBtibl KT ATBIUAT bR (& cERRky: and
conpO@umda, 3,ordher site of action. These nethods include
oral routes, intraduodenal routes, 25parentera

i njection (including intravenous, subcutaneous,

i ntranmuscul ar, intravascular or infusion), topical,

and rectal admnistration. The active conpound may be
applied as a sole therapy or may involve one or nore

ot her anti-tunour substances, for exanple those

r o o e . -, r

o o o
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The pharmaceutical conposition may, for exanple, be in

a formsuitable for oral adm nistration as a tablet,
WORAPHWHET pil |, powder, sustained rel ease for FGTABRYKE01STS

10 solution, suspension, for parenteral injection as

a sterile solution, suspension or emulsion, for

topi cal adm ni stration as a®7ci nt nent or creamor for

rectal administration as a suppository. The

phar maceutical conposition may be in unit dosage forns

s(# phasmaceutically agceptabllei saltdhergof.on of preci se dosages.

cJF s SREFBRER e iéhaBRITRAE B et ot SRR ia. U o
1), e (e 1o ANE) PILEN, ha), VD! M), BAGRIVEDLVEE, V(b), V),

vl Sl Vg, Sl D1l MM, VB oG, anat i are

intend€dl &/ RIprSsentsEparate embbdRtENMAr Y par ent er al
adm ni stration forns include sol utions or suspensions

ofin APei eebedimest He inventier relatesalgua sempoyndtafdraymulat, wherein
%ﬁwl r dextrose
said sol ut |n§n|§sg’ggfgﬂsfﬁageérgnﬁﬁgh%%ﬂ{gbég sui tably buffered,
i ﬁ-tdd@rbrw(ZRZﬂ?) E&S{calﬂre-1phlaenmeiazole&yl)damethyimpend|n-4-y|]-
2,3—dLrPy%H‘-q &ﬁ,erﬂq‘me@ ?Dq%gn}\# lers, water and various

Ceuti cal conposi tions may,

| fN H2RjAR)R- (1cH>beazumncwzdl-myd)nﬂbyctlmbpylp@ehdmstuw-zg?(};dlhydro-1 4-
bi nders, excipients and the |ike. Thus for

be"ZBq'QT""S'cﬁgr‘?ﬁ{Pg’ﬁ'H’ldPon tabl ets contai ni ng various
enq(er 4R} -cyelbbiyd2-GLinkthyl- wbénmas.ﬁalm}my@rmum-yu 3-(6-
gether with various disintegrants such as starch
meth&'%"‘ﬂf‘@ Wliregdand certain 25 conpl ex silicates and Wi t h
bi t - VAL ¥ -
A A e e
meth%bﬁ%ﬁ'&t%){')@%l um lauryl sulfate and talc are often
U%%B%eéyyfp Fa&ﬁh'f{;lg%g%ﬂ% eﬁ.etthb [ﬁ L GRIB aneghﬂgﬁlaﬁ’f a
benzmldaml}ngpmendlm-ﬁ-yyt}uteas Pr ef erred material s,

it Py 2B et RS2 S bt et o

methoxypyadiaiByiurea; el i xirs are desired for oral

et B)-TievRlopubF a8 et LD ena miazor 7 Db R Rt vI-3-6-
meth@lpyridih-3oyljiéd;er s or dyes and, | f desired, emulsifying
ents or _suspendin ether with diluents

ent S,
PR aR e banziaRar oty b A ayeRBuBI eI or
methﬂﬁgﬁ&ﬁlgtw)gpéa .t her eof . WO 2009/ 004427PCT/ 1B2008/ 001575

" Met hods of prepari ygzvari ous

phdfreetbaxypystinedihds{(2R - \wmnethyh2dbtrifluboretbylird Ho f
own, or will be apparent, to

benmﬁﬁ%észé?%&ﬁﬁfﬁgﬂaﬁh@&ﬁ?é&art For exanpl es, see

Re+i{2Rg4 R )2 1 sndthylr 2rifs: metthyd-l H-Sen zimidaz ol-24g 1) pip Exidih i4s yii-8.46-

thﬁo é |Easter Pa., 15th Edition (1975). 5The

me gﬁﬁ? §) cliio 'prepar atl ons provided bel ow further

| 1[(2R 4R)-2-(6-eHI0Pa-a FPbeérd2imidagoicBy-aumethyfipdritin-ar

nvent i on and met hods of preparing such conpounds It

methylgyrtdbn BYDUFRRr st ood that the scope of the pr esent

I ns/[(ezri BRIL2L(5- dmrolﬂmb&ﬁﬂrmdazenz- wMﬂaﬁeﬁ&ﬁneylpé-ﬂuoro -2,3-

fol'l owi ng exanpl es and preparations

dlhydrqal Bhenzgdiexmerf- égrbmsar@aﬂ es wth a single chiral

c n-

Bl ARy IR AR 32 I e FblEigRa IR .14
benzarionine-6- cacbdthaisannﬂd;ervm se not ed, exist as a racemc

m xture of diastereoners. Single

enanti oner s/ di astereoners may be obtai ned by nethods

known to those skilled in the art. Exanples Wiere HPLC

chromat ography is referred to in the preparati ons and

exanpl es 15 bel ow, the general conditions used,

unI ess ot hervvl se indi cat ed are as foll oWs. The coI um

- s —~ e = ~NA N e ~ N
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15 m). The m xture was heated at 60 C for 18 hours.
Water (300 nL) was added to the reaction m xture and
WO200YUWd422d with et hyl acetate/ heptane (2:1) (PCUIBYY8/001575
~nmL). The conbi ned organic | ayer was washed by brine
and dried over MgSO4, filtered and concentrated under
reduced pressure to give a-d@Borless oil 22.5 g (98%.
LC-Ms: 285.0(t = 2.5 mn). 20(2R 4R)-1-tert-butyl
2-met hyl 4-am nopi peridine-1, 2-di carboxyl ate:
(2 k[@%v,4li)-2g(5ﬂnqigpw-1 H-hesgimidazol-2-yl)-1-methyipiperidin-4-y]-3-(6-
= AL ipegri-dlhne-1, 2-di carboxylate (22.5 g, 79 mmol)
metff5 g@@oﬁ@ég?’n met hanol (400 nl), Pd/C (10% 6 g)
wa $-(Gaoiitioxypyddinky 32 R 4 RS- waethyl-2H hevethi- Hé-benzirddazol-2-
W T nd_H2. The reaction m xture was hydrogenat ed
yl)plg?glci:{n%rg%lﬁgﬁ?,e of 50 psi at roomtenperature for 20
hoN¢[62R,BR)-291 Bicbénziraida ol by L b thyiseridina84-5:thiBro-2, 3-dihydro-
net hanol apd then concentrated under reduced pressure
1,4-penzgaipxine @-carioxamide;a col orl ess oil 20 g (96%.
GG - SHBShzi = - in-4-yl1-3-(6-
SELNR, 972 oty BB By 11
me‘WBb&éﬂi%)%ﬁjeri di ne- 1, 2-di carboxyl ate: WD
20 : : .14 I
P e S e L L U
methhixiypyhicil-Sadiréd;[ 1, 4] di oxi ne- 6-carboxylic acid (2.68 g,

L o b oA B A i L.
methydpynidireBiyhereadli ne- 1, 2- di carboxyl ate (3.5 g, 13.5
ol RRAE vt ngimasata dnburai P Ber i --(6-

metHyiBYiidin-¥4t)afeaf 100 ) was added to quench the
reaction, and extracted with ethyl acetate (2 x 100

m.9-chigray 2R AR)2r(§-methexy! Heeenzinidagelstay!)- 1amethylpiperidin-4-yl]-
- A ] 6latEamifLessure. The residue was

2.3 %Wf pé%legﬁ%ConpanPoc% (Regjd%ep, 120 g, silica gel
palkk8ByAR)t heyalobutyls2: (i-methaxy sthrhbenzimidazab 2-yhpiperidingd-y§-3-(6-

meth%l!b‘irgﬂ@.%9%3%)a?ff'Mi te solid 5.4 g (95% . LC-MC 421.2

1 0K-HER AIR)-2(G-flearo- b ibenzimidazoRg-V))- t meth ipiperdinidoliRB(6|
thbHyldlﬂﬁ]_gl_l f))&(r'en:e' 6- carboxam do) pi perl di ne-2-carboxylic
methywvg y EIO-|(1.23 g, 51.4 mmol) was added to a
ZCﬂ-ﬂﬂidrom-ﬁ(QdR(ﬂ?rZL@-Eﬁftﬁdlxkag-bbhkinﬁd%mt%)-1-metrcljyl iperidin-4-yl]-
- (2, 3- robenz , 4] di oxi ne- 6- car boxam do) pi per
2'3'4"&1%%314? EG%%O@W&C&% XPB'!'QF;g, 12.8 mol ) in PLe
THﬁ(ﬁk@ﬂ)@(@ﬂu&@-’1;3{-Bénzﬁrﬁﬂja%0-2-9lidl-ﬁﬁﬁ\ﬂ:ﬁﬁéﬂidfiﬂé?%lll]é&(&

solution was 15 stirred at roomtenperature
methexypysidintftyhireasol uti on was added to reaction sol ution

t i § t MA 1 t .

(BRERE P A ezt o5, CRERpBeRdn L I AR 3 Fginyaro-
1,4-bgndodioxinett-¢arbexanidegi ve the acid as a white solid 5.0

0, - . . — 3

O NG arm2 ielfiidtizof 33)™-MethyiBingridh yi-5-fuoro-2,3-dinydro-
1,4-b2dfddiexihe6-carbmtamyiighenyl ) car banoy1l) - 4- ( 2, 3-

2Qdi. hydr b , 4] di gxi ne-6- car boxam do) pi peri di ne

2RISR B2 S chtore- B aRiaiaizene. )2 -ob Bty
2,3-dﬂ1%/di16’z-1 4-bedolixme6ldathokampden xture of

(2R, 4R§ -1- 9 ert - but oxycar bonyl) - -4- (2, 3-di hydrobenzo[ b

] [F1chigrarN-i2ReAR)-2-¢armsihenyr npiavidagata-yl)- tamesbylpiperdin-4-yll-

N Heh_6 2. 1.2 0@ {o. 71 g, 12.9 mmol) and

23 d%‘?@?%%%?*%ﬁ‘??h%%ﬁ?gﬁﬁw (30 n), and the

resulting solution was stirred at 25 roomtenperature

for 8 hours. Water (100 nlL) was added to the reaction

m xture and then extracted with ethyl acetate (2 x 100

m.). The organic |ayers were dried over MgSO4 and

concentrated to give a red solid. Purification was

done by Conpani on (ReadySep, 120 g, silica gel packed)

wi t h nmet hanol / met hyl enechl oride from 1-5%to give the

I NN A
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Acetic acid(0.075 n, 1.3 nmmol) was added to a
solution of N-((2R 4R -2-(1H 20
WOREH/WH47i mi dazol - 2-yl ) pi peri di n-4-y1) -2, 3- di REANBHOFIHSTS
[ b] [ 1, 4] di oxi ne-6-car boxam de (50 ng, 0.13 mml) in
met hanol (2 nL) and the then
(1- et hoxycycl opropoxy)tri net®¥+sil ane (138 ng, 1.79
nmol ) was added to the reaction solution and reaction
m xture was stirred at roomtenperature for 10 mn,

t hén4-SyanenheayrblbeR GR) &-(S&-dinesthity! H-bepaimidaro)- 20l 1-
The reaction m xture was stirred at
met@gﬁi@ggﬁﬁ-ﬁ Ituréy% Sat ur at ed sodi um bi car bonat e
s ol f2RoAR-2:1 IHibenaimidazdiy2-yixd elyalobutyfiperidin-eyile3-gaided.
C layer was separated, dried over MgSH, and
cyan ﬁggwgﬁgéed Product was purified by Conpanion
( Reg4ly Famophbayl)3-[62R 4R)- 19@ktHyh 2K S Methiylt TH-BERZiddEyra2
r\fgw}%@ 2009/ 004427PCT/ 1B2008/ 001575 - 113 -1%5%to
yI)pIB? N¥ralYfeAred conpound as a white solid 46 ngy (85%.
LC1 hényh-34 v/
Zgyﬂ%b ﬁ%ﬁ?o g]l(lsmmgiazo 1?‘ ?{Fg%uﬁnd%zohz BI peri
met'w'mpqrmlm )d]“(@ (trifluor omst hyI ) pyri di n-3-yQurea
(2 )
4_1(*&(_5564 t% £, fs Jﬁ%m - ?H[E;‘é nftidazol:2-yi1:methyiniperidin-4-yil-3-f6-
(triflupromethylpyréiditSxyJuseas : 10A sol ution of CDI (345 ny,

2, T 2 o 4% ek AR oot 230 e

(triflubronme thy ) pyridin-Giyljarda; 2- di car boxyl ate (500 ny, 1.94

Rl Rl bRoBador 350} bem hsran-nil-a ot "

cyanﬁphéﬁycfukéwf onmet hyl)pyr| di n- 3 am ne (345 ng, 2.13 mol)
m xture _and the resulting solution

vvaE[(gRI‘ﬁ)e?d“d'i bGOZ'@'qQ%O' 2y Dnbmeshyinipeddingsgl-4#- and 15

(t,,ﬂﬁymgth%ﬁ@wu(ego m.) were added to the m xture. The
organi C éer was separated and dried over MJSO4 and

coh(f’e%tafﬂ@() enyihad2R, ﬂa):r@t(l Hiupes drhenzithidazol2-yl)-dat i on

th npani on (ReadySep, 40 g, silica gel
me m @;he %H%f hyl acetate/ heptane from 40- 60%to

gi V2R @Ry2- Hrbenzimidaizo 52 4501 - pppy piséridin-CyiE3- (4447 . 2,

=.2.5mn).
cyanéé??g %&"ef (tert-butoxycarbonyl)-4-(3-(6-(trifluoroneth
y I5}monoeNJﬁ(ZR 4RD¥1(5uﬁwrd-d)-pbwmﬁjaﬁef 2ypa-Reiyipiseridin-4-yl)-

93 | dd t
23 d?&dﬂﬂl 1 sbenzo ﬁ"lﬂfé'cirqr‘gg?m' tylrmg )rrem??]y? weed
4ﬂ¢[@2fé ?IRgg?ﬂggﬁ(ﬂyrgsg&hém%ﬂﬂylbbﬁtm&z\dl )ztw)%iﬁé%m-@ S0
(tnﬂuq’m%ﬂmmﬂbﬁuerez 1) (24 nL) and t he r esul ting

>R AR emelty! 2 1S MRloroiRthy)- 1t benzimidazal, SrpIRRg idinc4-y1)-3-

[6- (tnﬂueromthw)nvgdmilidyﬂmeasol uti on was added to reaction

AP RARYZ b midi 0P b R ohaRy L BRA Tl yaro-1 4

benzadipxide-@vearbdigsadeand concentrat ed to give the acid as

. o _ >
: 1% §R§‘ 9'5('5%3@@&3({{"4 Khbe 4r12m¢|azo|5’25-yl) 433 tyipiperidi-a\l-3.06-
(tnﬂuaroéﬁe?thﬁmyﬁamt@wur)eaar bamoyl) 4- (3-(6-
(trifluoromethyl)pyridin-3-yl)ureido)piperidine-1-carb
oXsliZf.4R)-2-(1H- beagm@ﬁéolﬂ-zbﬂ rragthyipirerdin-Ayll-3t(41
chlor6pHY qadded to a m xture of (2R 4R)-1-
(ter butoxycarbonyl) 4-(3-(6-(trifluoronethyppyridin-
3-yQur ei do) pi peri di ne-2-carboxylic acid (500 ng, 1.16
mol ), BOP (563 ng, 1.27 mmol) and D EA (0.403 ni,
2.31 mmol) 10 in DVF (5 nL), and the resulting
solution was stirred at roomtenperature for 8 hours.
Water (20 nL) was added to the reaction mxture and
then extracted with ethyl acetate(2 x 30 nL). The
organi c layers were dried over MJSO4 and concentr at ed
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20 nL) and stirred at 65 C for 2 hours. The reaction
m xture was concentrated under reduced pressure to

WO 280042 cet i ¢ acid. Then TEA (3 nlL) was added®CTdBRIYE/001575
residue. The resulting solution was stirred at room
tenperature for 2 hours. The reaction m xture was
concentrated to renove TFA -afd- di d next reaction
wi t hout further purl fication. 37% fornal dehyde
solution (0.25 3.2 mol) in water was added to a
251é@RﬁRbh-qvclotah@l-%&rmtbylr?H-bennwdﬁzo(-z yhipjpeaidin-4-y8-3-(6-

R re was stirred at roomtenperature for 1
meﬂ?ﬁ@ﬁd"?ﬁé{?uﬁ#sodl um cyanobor ohydride in THF(3. 2,
3. 2R, A}R)Aa{{S,ﬁdﬁmétdmjan Eithanzimidaz&-Loyl)- Wha]?t‘rﬁiptﬁeriﬁm-4-yl]-3-(6-
s stirred at roomtenperature for 18 hours
metWr@{Eﬁm@ §ent was evaporated in vacuum Sat urated
sow[(tzm 4R-24( PabRNRinT@h241204))- { ARktAYibipaidined-Hiy3- d[afcfh!&b@-

(40 wer e added and the m xture was stirre
(t"ﬂ%em@ﬂy@phewlm organi ¢ | ayer was separated and

SL i ?(?Roﬂf/ é%"a°n?§ﬁbe?%£§g%%?ﬁg1 rﬁé{ﬂ?fé%erfﬁﬁm-yu -3-(4-

cyanepbreyl)ureat h CH3OH CH2C12 from 2% 6-8%to give the

t ' { @RC%%? gﬂqz?%ﬁz@ﬁ?golé%ﬁ &%ﬁylb%@ﬂﬂl] % 30@

dichBﬁiﬁVeﬁQMiPCT/ 1B2008/ 001575 -115-

R e SR o AL
benZ(ui’lBaéa)Z YHpipéfidint %uré’a'm?t hyl

éﬁ é4 cyanaphenyl ) urei do) pi peri di ne-

LB AR 2{ Wi-bgnzipidazol-2yy, hﬁﬁw&y&mﬂhﬂw}rif -cyanpphgnyl)urea;
? ?—e?m%zrﬁibéﬂﬂﬁﬁdéz%l-ﬁ-yﬁoi Hﬁtmplﬁérlélﬁahﬂlﬁh -6- 10

(t"ﬂl@f@ﬁ?MBPﬂ&mﬁrxﬂéf@ 2-di car boxylate (2.0 g, 7.7 nmol)

eRlPRIRY L Bhnzifida B2 Peliiinipdluifisty 326 shfopyrain-3-

yhuréahours. 1M ammonia in nethanol (5 nL) was added to

(elgé‘{ Jﬁ)%}'ogh é't“é g)‘ gﬁf' i%"gaﬁgo% T t' '(?QSI¥ !;[]}’ euyiﬁtgﬁ%imidazol-z

yllpiperidini4-gljurBae or gani c | ayer was separ ated and dri ed

O\Liﬁ(?P{g ‘ﬁﬁb %(igés"d oncﬁy‘ &E:ﬂ%ﬁ}r& é’tﬁzg@@éﬂiﬁ@d-yg,—z,s-whyam-

1,4-beinkobdioxigel6-gabbeshidel t h et hyl acet at e/ hept ane from
40- 70% to give the urea as a white solid 9 (909 .
LA-I&R.4 !Bdczg -0 H-henzimidazol-2-yi- 1nﬁ“ﬁ5hV|P'Pe"dm-4-y|] -3 %4-
lsopr()B Hén )]ﬂég ert - but oxycar bony1) 4- (3- (4- cyanophenyi ) ure
I peridi ne-2- carboxylic acid: 20Li OH (143 ny,
Rv#R)2-(dsbergimitiazel-ZryB-d-methylpipgridin-4-yl]-3-(6-methylpyridin-3-
yl)uré R 4R) - 1-tert-butyl 2- nethyl
-'(3- (4- cyanophenyl )urei do) pti peri di ne-1, 2-di car boxyl a
t d-[(2R 4R )125(5-&ade- THhrbehlimidazo-EyNebretatgiperidn-2-y)-3{6&4
|ting solution was stirred at room

d th
(trlﬂupgz?%%ﬁwpmn 'q’gryuli@ahours 1M HCl solution was added to
r ea{e;m GR)SZOG5W-dmthﬂ—ﬁdbéﬁilnﬁészZQDWh\e@aylpﬁfsérfdiﬁheﬁ] -3-(6-
et hyl acetate (2 x 50 nlL). The organic ers
methﬂé@"ﬂ% ADEEB WO 20097 004427PCT/ 182008/ 001575 - 116

1EOBSRIh whi t
sty 112@( (99% raa&&CbN%m%ggﬁl mges@m“d y{ﬂ%_ﬂz 1I °

(tnﬂumqmethqmmyﬂum but yI
o AR AR) 2R R RRER2 ST AR bt ot
(triﬂuamniﬁtuyl)pmlwll-wmreae 1, 2-di am ne (39rrg, 0. 286mmol ) was
added to a m xture of (2R
,4R)-1-(tert-but oxycarbonyl)-4-(3-(4-cyanophenyl)u
rei do) pi peridine-2-ca rboxylic acid (100 ng, 0.258
mmol ), BOP (120 ng, 0.27 mmol) and DI EA (0.09 nL, 0.52
mmol) in DM (1 nL), and the resulting solution was
stlrred ‘at room tenperature for 8 hours V\ater (10 niL)

N a . T 1
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(2R

,4R) -tert-butyl 2- ((2-am no- 4, 5-di net hyl phenyl ) car banoy
WOPRPOYLALT( 4- PCT/IB2008/001575

cyanophenyl ) ur ei do) pi peri di ne- 1- car boxyl ate (104 ny,

0.205 mml ) was dissolved in acetic acid(1 nL) and

stirred at 65 C for 2 hours.71he reaction m xture was

concentrat ed under reduced pressure to renove acetic

acid. Then TFA (1 nL) was 20 added to the residue. The

r e&1(2R.4R)- -6y elobuityl-248, 6sdimethydr 1 H-benzimidazels2y Bpiperdin dryl]-3-(6-

: eaction m xture was concentrated to

metlfyéé}&\%r?—%—gﬁn?eé

and did next reaction w thout further

put-[RRc4R)-2101 HIEWzintd azd - @eyl)- tleyslobutylpipe ridin-84/8-3+6-
in water was added to a solution of the

0.616.
met'}yé%w%&’ﬂb@pnb?& hanol (2 nL) and the reaction m xture
vas-(G-heth&ep gﬁdmcmm-tagmaﬂgmtmefr@rz ng%oroHéiﬁ‘yl)']-M-l-

sodj um cyano OI‘Ofl‘ydl‘l F (0.62 m., 0.62 mmol)
be"W?a&BH%d']E'HPW'UT W}lHFaOC The reaction mixture was

St [(QR%mtszﬂ@J%hamé 9Lyf)- -‘Pﬁetﬂrﬁg@@%ﬁ-@gﬁ’ Sitioro-4H-1,3-

sol vent was evapor at e acuum turate

benzgdiaxins8ryhueeasol ut i on (5 rTL) and ethyl acetate (20 rTL)

TR 2 i pERAn e L Inethl Rl RaP U 2 psou

methexygploenyt)erda; at ed. Product was purified by Corrpanl on

3
o BReR Bt e EavE R iidary d Wnesrista b o
methaipyeitiin-3i)teasol i d 71 ng (73%. LG MS: 403.3, 401. 4 (t
WD 2009/ 004427PCT/ 1B2008/ 001575 - 11
Eﬁ;@a@t@f %‘6%'119 -1Hzhanzimidagol-2-yi)-1- methylplpendln-4-yl] 2,3-dihydro-
1,4- B&n&%@xiﬂb@éﬁrﬁ@%%ﬂ [ 1, 4] di oxi ne- 6- car boxam do) - 2- (1

( tW@W&(MWAH bengiraidazaeli2ryl)- -methyipinesidin-#vilea3-dihydro-
1.4- gepg %lgﬁh%%béjrbﬂ smhidecar boxyl at e: To a solution

t ert ut'yl
2-N I(HRMZZJ-[(ﬁﬁfdmdttwbﬂHﬂaepz)mlda(G—ZSyl) -1- methylplpendm-4-yl]-2 3-

r e- 6- car boxam do) pi peridi ne-1
dlhydjrcar’ 8)%5?%64'%]8# i%&ag?ﬁ%’S 10 mmol ) in DVF (2 nL) was
adld[aéZIRMQ—UWM:M&bkqu)thmhwplaéhdm-maﬂ] 8-12,3-diydro-1,4-
b %WB%) and K2CO3 (116 ng, 0.836 mmol ), and the
e"ZPg'géi" Rt ure was stirred at 80 C for over ni ght .
VAt 2R ARY- 2280t lorec B-BeAzinkd £zoradga 1Imethh9|pehahw-9l] 3 (6-

ani ¢ | ayer was separated and dried over
methé‘lﬁ’ﬁﬂ%‘ﬁﬁ’w‘gﬁa The residue was purified by HPLC vvlth

dihy q%l ve t he );%ntsémtlj? ?:@n%gginilﬁgga%s&ﬁy'?ghg%tﬁ rﬁﬁ\-&-}/gé %Iuoro -2,3-

c:hxfsbewzd@ﬂm-%azb@(amlﬂq (2R 4R)-tert-butyl

f‘}%{g&,{ﬁ)y@{e@@gbo L f%lé{qragt{lxl)-j&t}enzimidazol-2-yl]piperidin-4-y|}-
2, 3-dihydrapt ylelénzogiokines@aoddimidejaz ol - 2- yl ) pi peri di ne- 1-ca

MRt RA2-(1Hs Besimidazok2 e meSidring i oyl 2 iy e ot

benzamaxlhemmoﬂn&nﬁl&e( 2- (tetra

ek AR 6aaony i enenbidbaol sy Tome RT3 -

metha dino3-§i §,@Ia,ut| on of acetl c acid (2 m.), THE (1 nL)
wat er 1‘&3 t he resultln‘% sol ution was
st1 r(ﬁrré@thQ!(Y%‘dm 3'64) 30(@3 Jghmethyr@-(GemethybiH hexzimidazol-2-
C rated to give a yellowoil as title
yl)plp@ﬁﬁ%\oﬁgﬁﬁgéc MS: 523.2, t = 2.3 nin) for the next
reaction without further purification.
(2R 4R)-tert-butyl
4- (2, 3-di hydr obenzo[ b] [ 1, 4] di oxi ne- 6- car boxam do)-2-(1

-(2-
25( met hyl sul f onyl oxy) et hyl ) - 1H benzo[ d] i m dazol -2-y1)p
i peri di ne-1-carboxyl at e: Met hanesul f onyl

chloride (51.3 ng, 0.448 mmol) was added to a sol ution
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(et hyl sul fonyl oxy) et hyl ) - 1H benzo[ d] i m dazol - 2- Api per
i di ne-1-carboxylate (65 ng, 0.11 nmmol) was dissol ved
WO 20091944271 ) and stirred at room tenper at ur @GTGB20P8/001575
hours. The reaction m xture was concentrated to
renoved TFA, the residue was dissolved in DM (1 nl)
and K2CO3 (30m g, 0.22 nmol-)72vas added to it, the
resultlng m xture was 15 stirred at 60 C for over
rg Water and ethyl acetate were added to reaction
t{(ARe4R)-Bed 1 rhgnzimaidpzgled-y i snetbplpineridin-gaylichfomane-6-
%ldggsodf and concentrated. Purification was done by
npani on (ReadSep, 12 g, silica gel packed) wth
CHB{IRR(ZHR)C2-21 H-benzitnid a8d-Reyl g1 sisobatyMipérdis-a-yiH3-34- ny
f}% 8/?‘ as title conpound. LC-Ms: 405.2 (t = 1.4 mn).
cyanepRenyIeai st Example 31 20 ON (2R 4R)-1-tert-butyl
2- w(ﬂwﬂﬂz@r«%&m&aﬁnwyk uﬁ@thg@gj@riaﬁu-sn]@ctﬂm%-z 3-dihydro-
di carpboxyl ate H HO
14Qﬁﬂ298@§'@ﬁaﬁ Eﬁf@ﬁiﬁfﬁ!qerl I e (1 17 g, 8.13 mml) was added

PRI ol AR magi A o

methoxypyidis-3(y)ugear, 9.3 mmol) in THE (30 nL), and the

2onbr Bl HEePe it ERebt s b BRI B 3, (o o

cyanbphenyl)uiéé ammonia in rret hanol (5 m.) was then added to

ek R Rt el B Mok Fatethiip ke Sl o

metHonpramrB)yq)uféa The organi c |ayer was separ at ed and
and concentrated to give a

ried over

PuH(?Réﬁ)r?ompe%wmp bé-vd) ﬁeﬁMPe@fbnﬁﬂﬂsﬁ(ﬁﬁ%ﬁt@@WPyﬂdln-
3-yireBacked) using ethyl acetate/heptane from 40-70% as

el uent provi ded the title conmpound as a white solid

2. Bl4gchioges- (trlﬂlwrmetlw@hgnylh&i(3§ 5%)-5-(&nethoxyy 1H-benzimidazol-

42 I xycar bony1) - 4- (3- (4- cyanophenyQure
2y) %ﬁ?m&gﬂmgl'ﬁg FH%é;llr boxylic acid 10 LiCH (143 ny,

5. NH2RR )y 2-(H4-badzisudazni-2-W)el -ethyipiperidin-4-yi]-2,3-dihydro-1,4-

tyl 2-methyl 4-(3-
benz%iﬁx% 26'%?1%%%3‘ e%/do) pinger%/di neS 1, 2-di car boxyl at e
( JiZ[D:ER,ﬁB,) 22(59Bethonyy-1 H-beZiiniddz0F2-yh lemeltdippdridih-24y(r3-16-

sulting solution was stirred at room
meth@’@ﬁfﬂ%’f‘?ﬁﬂﬁg ®for 18 hours. 1M HCO sol ution was added to

I NLARRAR)S2 8L riefibxyot I-@ﬂbﬁﬁfmdéi%l-ﬁlﬂl)f-ﬂnﬁ?ﬁ&lﬁ?andlhbﬁylﬁz 3-
m xture was then extracted with ethyl aceta
d'hydﬁﬂ'ﬂ 4-hepradipxings6:c3N%3BHAYr gani ¢ | ayers were drl ed

bé&rih L ')
A R T, e R A B8

(dlmezhxﬂamlm)phqrwﬂuma) tert-butyl
cya[&'zR g?ﬁog urtgé}# ';‘@?‘%Q'F K ?‘r]%r-n &g é)éhd' Avd-3-pheryies:

1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1- methylplpendm—4-yI]-3-(5,6-
dimethylpyridin-3-yl)urea;
1-{(2R,4R)-2-(5-cyano-1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl}-3-(6-

carb

methylpyridin-3-yl)urea;
5-chloro-N-[(2R,4R)-2-(5-methoxy-1H-benzimidazol-2-yl)-1-methylpiperidin-4-yi]-

2,3-dihydro-1,4-benzodioxine-6-carboxamide;
N-[(2R,4R)-2-(6-fluoro-1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-2,3-dihydro-

1,4-benzodioxine-6-carboxamide;
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0 JN NH2 20 Benzene-1, 2-di am ne (365 ng, 3.38
mol ) was added to a m xture of
WO2IR/MRI2T1 - (t ert but oxycar bony1l) - 4- ( 3- (4- cyanoB&dABHIBEI1S7S
do) pi peri di ne-2-carboxylic acid (1400 ng, 3.60 nmol),
BOP (1600 ng, 3.6 mml) and DIEA (1.2 nL, 6.9 nmmol) in
DMF (20 mL), and the resul t-i#83 sol uti on was stirred at
roomtenperature for 8 hours. Water (100 nL) was added
to the reaction mxture and it was then extracted with
et h{2RaR):- hcyclpbutyl-2¢%-mathoxy- tihybenzimidazol-2-yl)piperidin-4-yl]-3-(6-
/ 1B2008/ 001575 - 120 - The organic
met!fy?g%{d@gééﬁé% ried over MpJSO4 and concentrated to give
a 1-{a(dRsﬁk)'—ﬁ-(ﬁ-ﬂumtohﬁr-bpumrrh?aw-ackm)d’;)-ynéfbytp@enghl-4-y|]-3-(6-
ReadySep, 80 g, silica gel packe usi ng ethy
met M@%?ﬂ@ﬂf%ﬂe from 50-80% as el uent provided the

2 |7 19 tecm%agguﬁmua@mbtmd}ﬁnwbt[@bsl9@511rnaemme -methyY&H-

benzimidazed- %‘R))owf("ﬂ!‘ll Bofiures aa@m 2-y1) - 1- net hyI pi peri di n-
(SRR AREP SO bengimidasal 2y tmethyipipegdin-4-yiF
2,3- dthdI9én4}pBede9xm%6dza)‘lmwldellore 1-car boxyl ate (1600
10 ti id (10 nL
andpﬁ’%r&ﬁc@ﬁﬁé%lly%%%é%o%\ﬁﬁﬂﬁ}e@f Thzcselagt iagln m'( Xt ur e)

wda cnermnbﬂdumbadtherintmnt:oedelatﬂi tpraeaﬂﬂpmxrtdoafr%mmh | wherein said

acetjc acid eti dded,.t g
comii. oo Rauc AR A2 Ertrgzeaes AR TkloP Ry iplagricin i} 2.3
dmydreomibeﬁa@dlaimw ddtboxXarhige! 6r a pharmifRatitAly aracébtu.bré sYéﬁtSthereof

concentrated to remove TEA and the resultin

wd8 ofig&mtadimpat theinvestian relatesda@ gampeuad of dfmula I wherein said
comﬁ&!fn'df li .- E(QR AR 14 Q:)f/&étf[ﬁ}ldﬁté’ 6l %m’léth?pll HIHeﬂElrﬁla?z%{f ﬁe"}l)plpendm-4-

wat er was to a“solution o

yil- 31(@§reinndpyridlmr§tyi)am O(rchhaLmagepdlqaﬂbar:@%rxtablersalhtharaofe
f he, R
soRe DB Ant RO TN-GIB 1 alte b pifarinlitins Rl inerein sai

compmmdadsedNa[(ZR)AR) -ZAPdechiaractH- benzmudaznowad)s1 -aietmylgiperddin-4-yl]-5-
e or. 1 and the_sgl ven
fuord: 3 SARET ntoPou kit Sl aRE, < oa A Real BNy apceptabie
salttlserlelofl on (50 nmL), water (100 20 nL) and ethyl acetate
ed abouyt

7 AR EmARGDR G iR reiplEs & AR FDEUFd wheren said

comd\vﬂlﬁ@‘hs aq&bm QR‘}-QD(B"-@Yaﬁd 1H'Ebénilﬁr‘iddzbl-ﬂ@l)ﬂf-ﬁ@ﬂ%plp@ﬁd|n-4 yl]-3-(6-
rified npani on (ReadySep 40 silic e
methwaw@aﬁ mqrﬁg mmrm@emch V&?F&Ptsgfﬁaﬁs?“éh% :

prlﬁ’?hg %n{tﬂﬁuﬁéﬁt'tﬁe W@Hﬁ&? Fiel ?6‘ a%fofn?%hﬁ of ?Qh’nﬁllaq herein said
ComFNIURdaciét oﬂlé4DU?ﬂ0FdieDS/B;B K%R 4 2245)6-dm1@h2| Bi-benzintdgzol-2-yl)-1-

methf[lplfp%ngm%wﬂreal&ﬁg Pﬁé"ﬁ“%a‘“i%&’%égﬁiaf’ﬁﬂﬁf‘e%flﬁ (m

21H) on@ ebbodimeritithe invebfior( relatésito a tofitholunt o Hbrmia4 vherein said

comq(oggge welSe pr é‘p[é%%gfﬁl? hgﬁ lri}irtgg%gggzgﬁ e1| ’E‘%h]}’go%%%in-4-yl]-3-(4-

cyandptesgl)desC bf & pHamhascuitically é&erfabllé ot therdotbl e, the

i f t is 30 associated it is

ructures are shown;
* In.e Embgafientias meBRRFRIAIRRIRA CORPEHAT of Ggimula | wherein said

com 998/8% RAR) A Rt 0&1méthyi-1 liderizimigdzo2-HPpErdiR4-yi]-3-[6-
p% AR R DB a1 ienzimiddzo viF3-6
(tnﬂuoromethyl)pyndm 3-yl]urea or a pharmaceutically acceptable sait thereof.

In one embodiment the invention relates to a compound of Formula | wherein said

compound is N-[(2R,4R)-1-methyl-2-(6-methyl-1H-benzimidazol-2-yl)piperidin-4-yl]-2,3-
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@2 pM ANALYTI CAL DATA EX# PREP 6
2, 3- D hydr o- benzo[ 1, 4] di oxi ne- 6-carboxylic acid
WOr094047| - 2- (6- et hyl - 1H benzoi ni dazol - 2- PCT/IB2008/001575

yl)-pi peridin-4-yl]- am de hydrochloride . , 0 40 1H),

3.90 (m 105.26 (acetone-D6) 6 1.97(m 2H), 2.16 (m

5H), 2.40 (s, 3H), 2.62 (m-MH, 2.92 (m 1H), 4.24

(m 4H), 4.41 (m 1H), 6.8 (m 1H), 6.97 (m 1H), 7.16
7.52 (d, 1H); HPLC Rt = 1.2 ME:

. (s, 1H), 7.40 (m 3H),
dihydfg-1, 4Fl;;enzoq®1mgr%cqrb9x§m1®y 8ha mh@ﬁpageutlgal{y( aqeeptable salt thereof.
”efrﬁ/ﬂel %rg%léddn{e%yﬁé 'h? u@@t %H&%soﬁ%r | gau@Fg@Z&Jmula | wherein said |
compound isNEfluaio-N-{(2R,4R)-Rt(5 mh@:e/ HFPitIénRimidaﬂ:lQ-WBﬂ -rhéthylpiperidin-
4—yl]g£e% Zd rﬁ{b?a lflb%\z{y?r xm%—%%e bs?zgmll%% 1;%ﬁarmaceutically acceptable
salt (Heredfl uor oret hyl ) ph enyl ] am no} car bon

Pnaonr}ené%ggélrrnglnlt '%Ie mventlo(r:larze ate tloaat gorﬂpoundzgf' F09mula | wherein said
compound is 7-chloro-N-[(2R,4R)-2-(5-methoxy-1H-benzimidazol-2-yi)-1-
methylpiperidin-4-yl}-2,3-dihydro-1,4-benzodioxine-6-carboxamide, or a
pharmaceutically acceptable salt thereof.

In one embodiment the invention relates to a compound of Formula | wherein said
compound is 1-(4-cyanophenyl)-3-[(2R,4R)-2-(5-fluoro-1H-benzimidazol-2-yl)-1-
methylpiperidin-4-yljurea, or a pharmaceutically acceptable salt thereof.

In one embodiment the invention relates to a compound of Formula | wherein said
compound is 1-[(2R,4R)-2-(5,6-dimethyl-1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-3-
(6-methylpyridin-3-yl)urea, or a pharmaceutically acceptable salt thereof.

The present invention also relates to a method for the treatment of abnormal cell
growth in a mammal comprising administering to said mammal an amount of a
compound of Formula | or a pharmaceutically acceptable salt thereof that is effective in
treating abnormal cell growth.

As used herein, the terms “crystalline and non-crystalline forms,” “forms,” or any
reference to a compound of Formula | per se (unless otherwise specified), is meant to
include any acceptable crystalline and non-crystalline freebase, solvate, hydrate,
isomorph, polymorph, salt or prodrug thereof.

In one embodiment the abnormal cell growth is cancer.

In one embodiment, the cancer is selected from the group consisting of basal cell
cancer, medulloblastoma cancer, liver cancer, rhabdomyosarcoma, lung cancer, bone
cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or
intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal
region, stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the
fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of
the vagina, carcinoma of the vulva, Hodgkin's disease, cancer of the esophagus,'cancer
of the small intestine, cancer of the endocrine system, cancer of the thyroid gland,
cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue,
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C Az u_ 57.10 (CD300) 6 1.42 (s, 9H), 2.54 (m 1H),

2.88 (m 1H), 3.58 (m 1H), 3.64 (m 1H), 4.58 (m
WO0§9/0044295 (m 1H), 7.21-7.30 (m 4H), 7.35- PCIGBRYYE/00157S

3H), 7.60 (d, 2H), 7.70 (d, 1H HPLC Rt = 2.62 Ms. [M

+ H =524.4 4 9 N[(3S,5S)-5-(1H

benzi m dazol - 2-yl) pyrrolidi-n/8~yl]- 2, 3-di hydro-1, 4-

benzodi oxi ne- 6- carboxam de gib elNIl 11 N 65.00 HPLC

R =1.4 M5 [M+ H =3651 W ) )
cancey @t yrethractanesroefghe Pewiss prostate cancep ¢hweniglor acute leukemia,

Iym;ﬁéﬁg@hfpﬁg% gﬁékgérrbrgcf)ﬂsﬁz?%rand%rlo}:%ﬁéér(&’tﬁé kfinBY OF Greter renal cell

odro
carcinon, i circineimaaob they rertad pélvid) Megplasmad. o -thé -cébiral Aervous system

(NG PRGNS, T, Tty 81 turgeiFo Pis SIER. 9iapa. pititary
adenrbrda,irhycbrabihation BSOS Ayie 6f-the faragbinyxanesrs. O

in one embodiment, the present invention relates to a method for the treatment of
cancer solid tumor in a mammal comprising administering to said mammal an amount of
a compound of Formula | or a pharmaceutically acceptable salt thereof that is effective
in treating said cancer solid tumor.

In one embodiment, the cancer is a solid tumor selected from the group
consisting of basal cell cancer, medulloblastoma cancer, liver cancer,
rhabdomyosarcoma, lung cancer, bone cancer, and pancreatic cancer.

The present invention also relates to a method for the treatment of abnormal cell
growth in a mammal which comprises administering to said mammal an amount of a
compound of Formula | or a pharmaceutically acceptable salt thereof that is effective in
treating abnormal cell growth in combination with an anti-tumor agent selected from the
group consisting of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating
antibiotics, growth factor inhibitors, radiation, cell cycle inhibitors, enzymes,
topoisomerase inhibitors, biological response modifiers, antibodies, cytotoxics, anti-
hormones, and anti-androgens.

The present invention also provides for a pharmaceutical composition comprising
an effective amount of a compound of Formula | or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.

The present invention provides a method for making a compound of Formula |

comprising reacting a compound of formula D:

/BOC R3B
38
3B R
R N R3A
HO,C —R3A
R3A R3B
R3A NR4C(=X)RS



110 110.10 HPLC Rt = 1.67 Ms: [M+ H = 365.2 1 12
N[(2R 13bR)- 1, 3,4,6,7,13b- hexahydro-2H
WORPYW442' | 1' : 3, 4] pyr azino[ 1, 2- al benzi m daz&CTAB2008/001575
yl]-2,3-di hydro-1, 4- benzodi oxi ne-6- carboxam de
hydrochl oride z-4 cz) 0 0 0 64.10 (CD30D) 6 1.97(m
1H, 2.11 (m 2H), 2.8(m 1H762.85 (d, 1H), 2.92 (m
1H) 320(dd 1H) 370(d 3H) 4.06 (m1H), 4.18
1H), 6.42 (d, 1H), 6.85
with (ausu@qjutecy bggzqnez;@) 2(11113"\5}&9 |n thegge§¢ﬁce1¢i)a pw_mjngt reagent resulting

in th%ﬁo riu%ﬂ%nr gqrret_%éh?? %152&%1%# El"lzc%@ g@éﬁ_egyvhlch is then heated to about

100°Gsinfthe presenek ofi an Riciosush-45- agetip @eid tol fouh a-c®dmpdundrad formula F:
FF F...110 C . 84.20 HRLL Rt o@ 3 M5 [M+ H =
442.2 4 14 1-[ 448h4 or o- F- trl/?? get hyl ) ph
enyl ] - 3-[ (3R, 5S) -8 6- K| R? |41 dazol - 2-y1) -
1- et hyl pyrroli P n3- Aur e r$ 03.._ NN 456

Z N

R3A
R3A NRAC(=X)RS
F
5 The present invention provides methods of preparing compounds of Formula |,
comprising:
(a) treating a compound of Formula D,
/BOC R3B
38
B R
R® N R3A
HO,C —R3A
R3A R3B
R3A NR*C(=X)R5
D

(b) with a 1,2-diamine to afford a compound of formula of formula F, and

10 F
(c) deprotecting the compound of Formula F.

The present invention also includes isotopically-labeled compounds, which are
identical to those recited in Formula |, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic

15 mass or mass number usually found in nature. Examples of isotopes that can be
incorporated into compounds of the invention include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorus, fluorine and chlorine, such as, but not limited to, ?H, *H,
3¢, c, N, 0, 70, ¥'P, ¥p, ¥s, "®F, and *Cl, respectively. Compounds of the

present invention, prodrugs thereof, and pharmaceutically acceptable salts of said
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81.80 HPLC Rt = 2.2 Ans:Em+t H =4 WO
2009/ 004427PCT/ | B2008/ 001575 - 123 - 15

WORMPYPRIAR) - 2- (1H benzi mi dazol - 2-y1) - PCT/IB2008/001575
1- net hyl pi peridin- 4-y1]-344- (trifluoronethoWw
henyl i urea hydrochloride 1')c.>2z'--\ '"---1 111.40

HPLC Rt =2 M5: [M+ FI] = 434.1 4 16 .

1-[ (2R, 4R) - 2- (1Hbenzi m dazol - 2-y1) - 1-net hyl pi peri di n-

4-y1]-3-pyridin-4- ylurea hydrochloride NN-- ., 1
compognés oHPL saikiprodrugs whih ¢avitain ithe afddérheati@nelZisotopes and/or other

o P 5 A BT 8050 ok g e idtoiaty
labelley Idomipoands: of tké gresent invéntion, for example those into which radioactive
isotopes such as *H and "C are incorporated, are useful in drug and/or substrate tissue
distribution assays. Tritiated, i.e., °H, and carbon-14, i.e., 'C, isotopes are particularly
preferred for their ease of preparation and detectability. Further, substitution with
heavier isotopes such as deuterium, i.e., 2H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased in vivo half-life or
reduced dosage requirements and, hence, may be preferred in some circumstances.
Isotopically-labelled compounds of this invention and prodrugs thereof can generally be
prepared by carrying out the procedures disclosed in the Schemes and/or in the
Examples and Preparations below, by substituting a readily available isotopically-
labelled reagent for a non-isotopically-labelled reagent.

The present invention also relates to the pharmaceutically acceptable acid
addition salts of the compounds of the invention. The acids which are used to prepare
the pharmaceutically acceptable acid addition salts of the aforementioned base
compounds of this invention are those which form non toxic acid addition salts, i.e., salts
containing pharmacologically acceptable anions, such as, but not limited to, the chloride,
bromide. iodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate,
citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate,
saccharate, benzoate, methanesulfonate, ethanesulfonate, benzenesuifonate, p-
toluenesulfonate and pamoate [i.e., 1,1'-methylene-bis-(2-hydroxy-3 -naphthoate)]salts.

The invention also relates to base addition salts of the compounds of the
invention.  The chemical bases that may be used as reagents to prepare
pharmaceutically acceptable base salts of those compounds of the compounds of the
invention that are acidic in nature are those that form non-toxic base salts with such
compounds. Such non-toxic base salts include, but are not limited to those derived from
such pharmacologically acceptable cations such as alkali metal cations (e.g., potassium
and sodium) and alkaline earth metal cations (e.g., calcium and magnesium),
ammonium or water-solubie amine addition salts sdch as N-methylglucamine-
(meglumine), and the lower alkanolammonium and other base salts of pharmaceutically

acceptable organic amines.
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63.20 HPLC Rt = 2.3 M5 [M +1-1] = 452 4 18
1-[ (2R, 4R) - 2- (1H benzi m dazol - 2-y1) -
WOROKEHATpi peri di n- 4-y1] -344- (trifl uoromet hyPCTFR2008/001575
enyl i urea hydrochl ori de 109.90 HPLC Rt = 1.8 Ms: [M
+ H = 418.1 4 19 1-[ (2R 4R) - 2- (5-
cyano- 1Hbenzi mi dazol - 2-y1) -- 18 sret hyl pi peri di n-
cyanophenyOJrea hydrochloride 40 ..1 N * 109.48 HPLC
= 1.6 M5 [M+11] = 400.2 4 WO
2069/@944287%#1%@08/ @omppygnd of dhe inveption” and “compounds of the

invention” are meant to encompass pharmaceutically acceptable salts of said
compounds.

As used herein, the phrases “compound of Formula I” and “compound of Formula
| or a pharmaceutically acceptable salt thereof” includes solvates or hydrates thereof.

The phrase “pharmaceutically acceptable salt(s)”, as used herein, unless
otherwise indicated, includes salts of acidic or basic groups which may be present in the
compounds of the present invention. The compounds of the present invention that are
basic in nature are capable of forming a wide variety of salts with various inorganic and
organic acids. The acids that may be used to prepare pharmaceutically acceptable acid
addition salts of such basic compounds of are those that form non-toxic acid addition
salts, i.e., salts containing pharmacologically acceptable anions, such as the
hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid
phosphate, isonicotinate, acetate, lactate, salicylate, citrate, acid citrate, tartrate,
pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate [i.e., 1,1-
methylene-bis-(2-hydroxy-3-naphthoate)] salts. @ The compounds of the present
invention that include a basic moiety, such as an amino group, may form
pharmaceutically acceptable salts with various amino acids, in addition to the acids
mentioned above.

This invention also encompasses pharmaceutical compositions containing
prodrugs of compounds of the invention. Compounds of the compounds of the invention
having free amino, amido, hydroxy or carboxylic groups can be converted into prodrugs.
Prodrugs include compounds wherein an amino acid residue, or a polypeptide chain of
two or more (e.g., two, three or four) amino acid residues which are covalently joined
through peptide bonds to free amino, hydroxy or carboxylic acid groups of compounds
of the invention. The amino acid residues include the 20 naturally occurring amino acids
commonly designated by three letter symbols and also include, 4-hydroxyproline,
hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine,
gamma-aminobutyric acid, citrulline, homocysteine, homoserine, ornithine and
methionine sulfone. Prodrugs also include compounds wherein carbonates,

carbamates, amides and alkyl esters that are covalently bonded to the above



1-[4-chloro-3- (trifluoronethyl)ph enyl]-3-[(3S,5S)-5-

(6- met hoxy- 1Hbenzi m dazol -2- yl)pyrrolidin-3- yl]urea
WOR0904427, NN N ''' 110 63.00 HPLC Rt = 2. 13 WMSI/IBRA0§/00157S

H = 454 4 21 N-[(3S,5S)-5-(1H benzi m dazol -2-y1) -

1-nmet hyl pyrrolidin- 3-yl]-2,3-di hydro-

1, 4- benzodi oxi ne- 6-carboxam®e * z z---1/ z o lit o o

\__/ 61.80 (CD300) 6 2.10 (m 1H), 2.18 (s, 3H, 2.78

éjm 1H), 2.82 (m 1H), 3.10 (d, 1H, 3.82 (m 1H)
subsiituenty of she compwgnqsnof thg inv@ngon (ttjroughbthemamor(yhcagmn prodrug
sidegﬁ (m 1H), 7.42 (s, 2H), 7.55 (b, 1H), 8.3 (d, 1H o

Rt =1.64 M5: [M+ H = 379.2 1 22 1-[4-chloro-3-
(tThi§ | inveoticrt Malsd penaomypdssas | (:G‘Bp&ﬁ)dsl ofnﬂtmyiﬂve.ﬁht'(oﬁ containing

prot%?wilgroupsbergne sﬁiﬁec? in %he lrt) Rl}flrglgo apprecuateygh]akJ compounds of the
5 invention can also be prepared with certain protecting groups that are useful for
purification or storage and can be removed before administration to a patient. The
protection and deprotection of functional groups is described in “Protective Groups in
Organic Chemistry”, edited by JW.F. McOmie, Plenum Press (1973) and “Protective
Groups in Organic Synthesis”, 3rd edition, T.W. Greene and P.G.M. Wuts, Wiley-
10  Interscience (1999).
The compounds of this invention include all sterecisomers (e.g., cis and trans
isomers) and all optical isomers of compounds of the invention (e.g., Rand S
enantiomers), as well as racemic, diastereomeric and other mixtures of such isomers.
While all stereoisomers are encompassed within the scope of our claims, one skilled in
15  the art will recognize that particular stereoisomers may be preferred. For example, in
the case where A is a piperidine ring and R** and R>® are H, preferred compounds
contain the R configuration at the 4 position wherein the -N(R*)C(=X)R® moiety is
attached as shown below in the structure (i) (note that in ring A, the N atom is labeled as
position 1,and the rest of the positions are numbered in a counterclockwise manner
20 relative to position 1). The most preferred compounds when A is a piperdine ring have
the R configuration at the point of attachment to the -N(R*)C(=X)R® moiety and the R
configuration at point of attachment to the benzimidazole moiety as shown below in the

structure (ii).

R3B
2 3B
RV A R ag R%
R
I \ N RA \
/ R3A l
/ N R3B /
R3A NRAC(=X)R5
(i) (i)
preferred stereochemistry most preferred stereochemistry
25 The compounds, salts and prodrugs of the present invention can exist in several

tautomeric forms, including the enol and imine form, and the keto and enamine form and

geometric isomers and mixtures thereof. All such tautomeric forms are included within
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INc,,N..).,40 101.87 HPLC R = 2.3 M5 [M+ H = 452
4 23 1-[4-chloro-3- (trifluoronethyl)ph

WO&Q%/(}OA@J[ (3R, 58) -1- i sopr opy| -5- ( 6- PCT/IB2008/001575
met hyl - 1Hbenzi mi dazol -2- yl)pyrrolidin-3- yl]urea FFF
ci ili NN/ 110 100.50 HPLC Rt = 2.4 M5: [M+ H = 480
4 24 tert-butyl (2S, 4R)-2-(-88&- benzi m dazol -2-y1)-

4-1(([4-chloro-3- (trifluoronethyl)ph
enyl ] am no) carbon yl)am _no] pyrrolidin e-1-carboxylate _
the sqope ofithe present inventign, Tautgppers xist as. mixkyges [of/a+tapfomeric set in

soluelf, f gt leBl g vaubhlsr pHRUEATL G by though pne tautomer
may 1 beetiasdribed; dhedpreseRf ifvention includesO all tautomers of the present
compounds.

The present invention also includes atropisomers of the present invention.
Atropisomers refer to compounds of the invention that can be separated into rotationally
restricted isomers.

The term “2-amino-N-[(3R,5S)-5-[5-(phenylmethyl)-1H-benzimidazol-2-yl}-3-
pyrrolidinyl]-acetamide® means a compound of the formula:

H
N

The term "(C+-Ce)alkyl", as used herein means saturated monovalent hydrocarbon
radicals containing from one to six carbon atoms, having straight or branched moieties.

The terms "carbocycle", "carbocyclyl", "carbocyclo”, "carbocyclic," or “(Cs-
Cqz)carbocyclyl” as used herein means an aliphatic ring system having three to twelve
members. The terms "carbocycle”, "carbocyclyl”, "carbocyclo", or "carbocyclic" whether
saturated or partially unsaturated, also refers to rings that are optionally substituted.
The terms also include aliphatic rings that are fused to one or more aromatic or non-
aromatic rings, such as in a decahydronaphthyi or tetrahydronaphthyl, where the radical
or point of attachment is on the aliphatic ring.

As used herein, the term "cycloalkyl” refers to a mono, fused or bridged bicyclic or
tricyclic carbocyclic rings, (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentenyl, cyclohexenyl, bicyclo[2.2.1]heptanyl, bicyclo[3.2.1]octanyl and
bicyclo[5.2.0jnonanyl, norbornyl, adamantanyl, etc.); said rings may optionally containing
1 or 2 double bonds. The term "cycloalkyl" also includes spiro cycloalkyl groups,
including, without limitation multi-ring systems joined by a single atom.

The term "alkoxy", as used herein means O-alkyl groups wherein alkyl is as
defined above.

The terms "hydroxyalkyl", "alkoxyalkyl’, and alkoxycarbony!", used alone or as
part of a larger moiety includes both straight and branched chains containing one to six

carbon atoms.
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105.02 HPLC Rt = 2.3 M. [M+ H = 468 4 WO

2009/ 004427PCT/ | B2008/ 001575 - 125 - 3-yl]urea
WORG0NR2IR 4R) - 2- (1H benzi mi dazol - 2-y1) - PCT/IB2008/001575

1- net hyl pi peridin- 4-yl]-3-[4-chl oro-3-

(trifluoromethyl)ph enyl]urea hydrochloride LL LL O

108.61 HPLC Rt = 2.0 Ms: [ M8 H = 452 4 27

N-{ (2R, 4R) - 245- (di met hyl am no) -

1H- benzi m dazol 2-yelé -1- net hyl pi peri di n- 4-

y1The tgrmyi'alikenyd- used alonezoraspanteofca largeh ancietydshall include both

s B8 i ool Gy M ot one
carbbn-vatboyl duubler bahid)-Thé-tgrnhs SiKyhyB-usdd cidrey ordepaitt bfiadarger moiety
shalp%%[u%%htl)c?thisc{reaigzh>t"aan ?)(r)anbched chains containing two to ten carbon atoms
having at least one carbon-carbon tripie bond.

The terms “haloalkyl”, ‘haloalkenyl” and haloalkoxy" means alkyl, alkenyl or
alkoxy, as the case may be, substituted with one or more halogen atoms. The term
“halo” is used herein interchangeably with the term "halogen" means F, Cl, Br, or |.
Preferred halo groups are F, Cl, and Br.

The term "heteroatom”, means nitrogen, oxygen, or sulfur and includes any
oxidized form of nitrogen and sulfur, and the quaternized form of any basic nitrogen.
Also the term "nitrogen” includes a substitutable nitrogen of a heterocyclic ring. As an
example, in a saturated or partially unsaturated ring having 1 to 3 heteroatoms selected
from oxygen, sulfur or nitrogen, the nitrogen may be N (as in 3,4-dihydro-2H-pyrrolyl),
NH (as in pyrrolidinyl) or NOR (as in N-substituted pyrrolidinyl).

"Aryl" and “(Ce-Ci2)aryl means aromatic radicals such as phenyl, nabhthyl;
tetrahydronaphthyl, indanyl and the like. The term also includes fused polycyclic
aromatic ring systems in which an aromatic ring is fused to one or more rings. Examples
include 1-naphthyl, 2-naphthyl, 1-anthracyl and 2-anthracyl. Also included within the
scope of the term "aryl” as it is used herein, is a group in which an aromatic ring is fused
to one or more non-aromatic rings, such as in an indanyl, phenanthridinyl, or
tetrahydronaphthyl, where the radical or point of attachment is on the aromatic ring. The
term "aryl” also refers to rings that are optionally substituted. The term "aryi" may be
used interchangeably with the term “aryl ring.”

The term "heterocycle”, "heterocyclyl", or "heterocyclic” as used herein includes
aromatic and non-aromatic ring systems having four to fourteen members, preferably
five to ten, in which one or more ring carbons, preferably one to four, are each replaced
by a heteroatom such as N, O, or S. Non-aromatic heterocyclic groups include groups
having only 4 atoms in their ring system, but aromatic heterocyclic groups must have at
least 5 atoms in their ring system. The heterocyclic groups include benzo-fused ring
systems. Examples of heterocyclic rings include 3-1H-benzimidazoi-2-one, (1-
substituted)-2-oxo-benzimidazol-3-yl,  2-tetrahydrofuranyl,  3-tetrahydrofuranyl, 2-
tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl, [1,3]-dioxalanyl, [1,3]-
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1- (4-cyanophenyl)- 3-[(2R 4R)-2-(5- nmethoxy-1H
WOREWAMIdazol - 2-y1) - 1-net hyl pi peri di n4-yl ] ur £&T/1B2008/001575

hydrochloride - I * 40. 108.08 HPLC Rt = 1.6 M5 EM +

H = 405.3 4 WO 2009/ 004427PCT/ | B2008/ 001575 - 126 -

30 1-[(2R 4R -2- (1H benzi riBdazol - 2-y1) -

1- met hyl pi peridin- 4-yl1]-3-(4- chlorophenyl)urea

_hydrochloride 0 z.. ilik ¢ 1 107.88 HPLC Rt = 1.8 M5
dithiplanw, Hf1.3]- @gx,ar;yl,4 21 tetrahyrotipphenyl 3-tetrahydroth|ophenyl 2-

morpﬁm%r]ﬁ)élbhen ﬁ)n%le Dy 4- ﬂwgﬁoﬂXYIp' ?ffﬁlbﬁi_o?phohpxl_, _ 3:thipmorpholiny, 4-
thioradrpholinyl, 1—pyrrohd|ny| 2-pyrrolidinyl, 3-pyrrolidinyl, 1-piperazinyl, 2-piperazinyl,
1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 4-thiazolidinyl, diazolonyl, N-
substituted diazolonyl, 1-phthalimidinyl, bénzoxanyl, benzo[1,3]dioxine,
benzo[1,4]dioxine, benzopyrrolidinyl, benzopiperidinyl, benzoxolanyl, benzothiolanyl,
4,5,6,7-tetrahydropyrazol[1,5-alpha]pyridine and benzothianyl.

Also included within the scope of the term “heterocyclyl”, or "heterocyclic”, as it is
used herein, is a group in which a non-aromatic heteroatom-containing ring is fused to
one or more aromatic or non-aromatic rings, such as in an indolinyl, chromanyl,
phenanthridinyl, or tetrahydroquinolinyl, where the radical or point of attachment is on
the non-aromatic heteroatom-containing ring.

The term "heterocycle", "heterocyclyl”, or "heterocyclic" whether saturated or
partially unsaturated, also refers to rings that are optionally substituted.

An example of a 4 membered heterocyclic group is azetidinyl (derived from
azetidine). An example of a 5 membered heterocyclic group is thiazolyl and an example
of a 10 membered heterocyclic group is quinolinyl.

Examples of non-aromatic heterocyclic groups are pyrrolidinyl, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl,
azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl,
diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-
pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl, imidazolidinyl,
3-azabicyclo[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl.

Examples of aromatic heterocyclic groups are pyridinyl, imidazolyl, pyrimidinyl,
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl,
purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from the groups listed above, may be C-
attached or N-attached where such is possible. For instance, a group derived from
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107. 27 (acetone-D6) 6 1.81 (m 2H), 1.9- 2.05 (m 2H),
2.10 (m 1H), 2.17 (s, 3H), 2.52 (m 1H), 2.94 (m
WO0§9/003486 (m 1H), 4.2 (m 1H), 6.4 (d, 1H), PETIB2Q08{00157S
2H), 7.52 (m 2H), 7.60 (m 2H), 7.62 (m 2H), 8.46
(s, 1H HPLC R = 1.3 M5: [M+ H = 375.4 4 32
1-[(2R,4R)-2-(1H- -83-
benzi m dazol - 2-y1) - 1- et hyI pi peridin- 4-yl1-3-(6-
fl uoropyridin- 3- QJrea drochloride la \11111 ||
pyrralg7may heppyrrel1-y N-attwshecﬁ Nar+pyjol-3-ddG-attachgd). Further, a group

derifigrfioriigbade skyibe imidasat il (Noattaghed) orimidgzol 2yl Coatached),
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subs?{ﬁ‘tﬁ%g%vi )oxg%) Tidieds’ i i %giﬁ"gg-ﬂ?ié’;ﬁé@?ﬁp&qﬁf{)tnienopyridinone, or
pyriraidiiet Dy didree indéxandpl 1df- a?h3teﬂ'bdwﬁﬁ 8r oup/whered0di ihg S\8fu atom is

-car boxam de hydrochloride O 107. 04 HPLC =
substitufed with 2/qyp (= moth@p_@teirahydrothlophened|0X|de

Also included within the scope of the term "heteroaryl", as it is used herein, is a
group in which a heteroaromatic ring is fused to one or more aromatic or nonaromatic
rings where the radical or point of attachment is on the heteroaromatic ring. Examples
include tetrahydroquinolinyl, tetrahydroisoquinolinyl, and pyrido[3,4-d]pyrimidinyl.

The term "heteroaryl", used alone or as part of a larger moiety as in
"heteroaralkyl" or "heteroarylalkoxy”, refers to heteroaromatic ring groups having five to
fourteen members. Examples of heteroaryl rings include 2-furanyl, 3-furanyl, 3-

~'furazanyl, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, S5-imidazolyl, 3-isoxazolyl, 4-

isoxazolyl, 5-isoxazolyl, 2-oxadiazolyl, 5-oxadiazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 1-pyrazolyl, 2 5 pyrazolyl, 3-pyrazolyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl, 2-thiazolyl, 4-
thiazolyl, 5-thiazolyl, 5-tetrazolyl, 2-triazolyl, 5-triazolyl, 2-thienyl, 3-thienyl, carbazolyl,
benzimidazolyl, benzothienyl, benzofuranyl, indolyl, quinolinyl, benzotriazolyl,
benzothiazolyl, benzooxazolyl, benzimidazolyl, isoquinolinyl, indazolyl, isoindolyl,
acridinyl, or benzoisoxazolyl.

The term 'heteroaryl” aiso refers to rings that are optionally substituted. The term
“heteroaryl" may be used interchangeably with the term ‘heteroaryl ring" or the term
"heteroaromatic." An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or
heteroaryl (including heteroaralkyl and heteroarylalkoxy and the like) group may contain
one or more R® substituents.

When preparing compounds of the inventioh in accordance with the invention, it
is open to a person skilled in the art to routinely select the form of the intermediate
compound which provides the best combination of features for this purpose. Such
features include the melting point, solubility, processability and yield of the intermediate
form and the resulting ease with which the product may be purified on isolation.

The invention also relates to methods for making intermediate compounds that

are useful for making the compounds of the invention.
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1-{(2R,4R)-1- nethyl-2-[5- (trifluoronethyl)-
WORMWBYA$'m dazol - 2-yl ] piperidin-4-yl}- 3-[6- PCT/IB2008/001575
(trifluoromethyl)pyr idin-3-yl]urea hydrochloride FF F
i .1 FF106.98 HPLC R = 2.2 Ms: [M+ H = 487.2 3
36 1-(4-cyanophenyl)- 3-[(2B44R) -1- nethyl-2-(5-
methyl-1H HIit .4(.. 40 106.56 HPLC Rt = 1.6 M5 [M
+ H = 389.3 4 benzimdazol -2- yl)piperidin-4-
y| Asinetedrabdwve cinventiatealso reldtes 1o fHe2pharR)acuiicatly acceptable salts of

the cherﬁgci)uergaozf%é Zvertion. ]ﬂ\%régcgltﬁ}'cgllﬁ acc::egl'agle'vssa':lts(owtﬁe |<_:|l)mpounds
of the invention include the acid addition and base salts thereof. Suitable acid addition
salts are formed from acids which form non-toxic salts. Non-limiting examples of suitable
acid addition salts include the acetate, adipate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, camsylate, citrate, cyclamate,
edisylate, esylate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate, hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate, maleate, malonate, mesylate,
methyisulphate, naphthylate, 2-napsylate, nicotinate, nitrate, orotate, oxalate, palmitate,
pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, pyroglutamate,
saccharate, stearate, succinate, tannate, tartrate, tosylate, trifluoroacetate and xinofoate
salts.

Suitable base salts are formed from bases which form non-toxic salts. Non-
limiting examples of suitable base salts include the aluminium, arginine, benzathine,
calcium, choline, diethylamine, diolamine, glycine, lysine, magnesium, meglumine,
olamine, potassium, sodium, tromethamine and zinc salts.

Hemisalts of acids and bases may also be formed, for example, hemisulphate
and hemicalcium salts.

For a review on suitable salts, see Handbook of Pharmaceutical Salts:
Properties, Selection, and Use by Stahl and Wermuth (Wiley-VCH, 2002). Methods for
making pharmaceutically acceptable salts of compounds of the invention are known to
one of skill in the art.

The compounds of the invention may also exist in unsolvated and solvated forms.
Accordingly, the invention also relates to the hydrates and solvates of the compounds of
the invention.

The term ‘solvate’ is used herein to describe a molecular complex comprising the
compound of the invention and one or more pharmaceutically acceptable solvent
molecules, for example, ethanol.

The term ‘hydrate’ is employed when said solvent is water. One embodiment of a
hydrate is one that defines isolated site, channel, or metal-ion coordinated hydrates -
see Polymorphism in Pharmaceutical Solids by K. R. Morris (Ed. H. G. Brittain, Marcel
Dekker, 1995). Isolated site hydrates are ones in which the water molecules are isolated
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1, 4- benzodi oxi ne- 6-carboxam de hydrochloride o o z z

106.03 (CD300) 6 1.97 (m 2H5-2.11 (m 2H), 2.1

(s,3H, 2.42 (m 1H, 2.92 (m 1H), 3.70 (m 1H), 3.80

(s,3H), 4.24 (m 4H, 4.38 (m 1H), 6.24 (d, 1H), 6.85
from( directpontactowith each otharHpy intervening @rgnic7motecutes. In channel

hydr;@s; thé‘ \f}a&ap mo]tggules lie imhge%haﬂnéts%vhere they are next to other water
molecules. In metal-ion coordinated hydrates, the water molecules are bonded to the
metal ion.

When the solvent or water is tightly bound, the complex will have a well-defined
stoichiometry independent of humidity. When, however, the solvent or water is weakly
bound, as in channel solvates and hygroscopic compounds, the water/solvent content
will be dependent on humidity and drying conditions. In such cases, non-stoichiometry
will be the norm.

The invention also relates to prodrugs of the compounds of the invention. Thus
certain derivatives of compounds of the invention which may have little or no
pharmacological activity themselves can, when administered into or onto the body, be
converted into compounds of the invention having the desired activity, for example, by
hydrolytic cleavage. Such derivatives are referred to as “prodrugs”. Further information
on the use of prodrugs may be found in Pro-drugs as Novel Delivery Systems, Vol. 14,
ACS Symposium Series (T. Higuchi and W. Stella) and Bioreversible Carriers in. Drug
Design, Pergamon Press, 1987 (Ed. E. B. Roche, American Pharmaceutical
Association).

Prodrugs in accordance with the invention can, for example, be produced by
replacing appropriate functionalities present in the compounds of the invention with
certain moieties known to those skilled in the art as ‘pro-moieties’ as described, for
example, in Design of Prodrugs by H. Bundgaard (Elsevier, 1985).

Some non-limiting examples of prodrugs in accordance with the invention include

(i) where the compound of the invention contains a carboxylic acid
functionality

(-COOH), an ester thereof, for example, a compound wherein the hydrogen of the
carboxylic acid functionality of the compound of Formula | is replaced by (C4-Cg)alkyl;

(i)  where the compound of the invention contains an alcohol functionality (-
OH), an ether thereof, for example, a compound wherein the hydrogen of the alcohol
functionality of the compound of the invention is replaced by (C1-Cs)alkanoyloxymethyl;
and

(i)  where the compound of the invention contains a primary or secondary
amino functionality (-NH2 or -NHR where R # H), an amide thereof, for example, a
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Oz /Z 105.90 J 1H NWR (CD300, 400 MHz) 6 0.73 (d, 3H),
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unc b s phoMng bR i e ek B Bt
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exarF;X}gg_%%?l &a‘g%@g@%%thérlgr%&rlugl {yp%g 5rha8y5 bgpgbgnget in :thel 'a?or'c\e/rsrientioned
references.

Moreover, certain compounds of the invention may themselves act as prodrugs of
other compounds of the invention.

Also included within the scope of the invention are metabolites of compounds of
the invention, that is, compounds formed in vivo upon administration of the drug. Some
examples of metabolites in accordance with the invention include:

(i) where the compound of the invention contains a methyl group, an
hydroxymethyl derivative thereof (e.g., -CH3 -> -CH,OH):

(i) where the compound of the invention contains an alkoxy group, an
hydroxy derivative thereof (e.g., -OH); |

(i) where the compound of the invention contains a tertiary amino group, a
secondary amino derivative thereof;

(iv)  where the compound of the invention contains a secondary amino group, a
primary derivative thereof (e.g., -NHy); /

(v)  where the compound of the invention contains a phenyl moiety, a phenol
derivative thereof (e.g., -Ph -> -PhOH); and

(vi) where the compound of the invention contains an amide group, a
carboxylic acid derivative thereof (e.g., -CONH; -> COOH).

Compounds of the invention containing one or more asymmetric carbon atoms
can exist as two or more stereoisomers. Where a compound of the invention contains
an alkenyl or alkenylene group, geometric cis/trans (or Z/E) isomers are possible.
Where structural isomers are interconvertible via a low energy barrier, tautomeric
isomerism (‘tautomerism’) can occur. This can take the form of proton tautomerism in
compounds of the invention containing, for example, an imino, keto, or oxime group, or
so-called valence tautomerism in compounds which contain an aromatic moiety. It
follows that a single compound may exhibit more than one type of isomerism.

Included within the scope of the present invention are all stereoisomers,
geometric isomers and tautomeric forms of the compounds of the invention, including
compounds exhibiting more than one type of isomerism, and mixtures of one or more
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ZO'Phg/ Qgrd'rr?r 23@%&.&?%8%3/% 1rg7t% Eompounds that have identical chemical
constitution, but differ with regard to the arrangement of their atoms or groups in space.
In particular, the term "enantiomers" refers to two stereoisomers of a compound that are
non-superimposable mirror images of one another. The terms “racemic” or “racemic
mixture,” as used herein, refer to a 1:1 mixture of enantiomers of a particular compound.
The term "diastereomers”, on the other hand, refers to the relationship between a pair of
stereoisomers that comprise two or more asymmetric centers and are not mirror images
of one another.

The compounds of the present invention may have asymmetric carbon atoms.

The carbon-carbon bonds of the compounds of the present invention may be depicted
herein using a solid line ( ), a solid wedge (—=), or a dotted wedge ("),
The use of a solid line to depict bonds from asymmetric carbon atoms is meant to

indicate that all possible sterecisomers at that carbon atom are included. The use of
either a solid or dotted wedge to depict bonds from asymmetric carbon atoms is meant
to indicate that only the stereocisomer shown is meant to be included. It is possible that
compounds of the invention may contain more than one asymmetric carbon atom. In
those compounds, the use of a solid line to depict bonds from asymmetric carbon atoms
is meant to indicate that all possible stereoisomers are meant to be included. The use
of a solid line to depict bonds from one or more asymmetric carbon atoms in a
compound of the invention and the use of a solid or dotted wedge to depict bonds from
other asymmetric carbon atoms in the same compound is meant to indicate that a
mixture of diastereomers is present.

Cis/trans isomers may be separated by conventional techniques well known to
those skilled in the art, for example, chromatography and fractional crystallisation.

Conventional techniques for the preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically pure precursor or resolution of the
racemate (or the racemate of a salt or derivative) using, for example, chiral high
pressure liquid chromatography (HPLC).

Alternatively, the racemate (or a racemic precursor) may be reacted with a
suitable optically active compound, for example, an alcohol, or, in the case where the
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compound of the invention contains an acidic or basic moiety, a base or acid such as 1-

phenylethylamine or tartaric acid. The resulting diastereomeric mixture may be
separated by chromatography and/or fractional crystallization and one or both of the
diastereoisomers converted to the corresponding pure enantiomer(s) by means well
known to a skilled person.

Chiral compounds of the invention (and chiral precursors thereof) may be
obtained in enantiomerically-enriched form using chromatography, typically HPLC, on
an asymmetric resin with a mobile phase consisting of a hydrocarbon, typically heptane
or hexane, containing from 0 to 50% by volume of an alcoholic solvent such as
isopropanol, typically from 2% to 20%, and from 0 to 5% by volume of an alkylamine,
typically 0.1% diethylamine. Concentration of the eluate affords the enriched mixture.

When any racemate crystallizes, crystals of two different types are possible. The
first type is the racemic compound (true racemate) referred to above wherein one
homogeneous form of crystal is produced containing both enantiomers in equimolar
amounts. The second type is the racemic mixture or conglomerate wherein two forms of
crystal are prdduced in equimolar amounts each comprising a single enantiomer.

While both of the crystal forms present in a racemic mixture have identical
physical properties, they may have different physical properties compared to the true
racemate. Racemic mixtures may be separated by conventional techniques known to
those skilled in the art - see, for example, Stereochemistry of Organic Compounds by E.
L. Eliel and S. H. Wilen (Wiley, 1994).

The invention also relates to methods for the treartment of abnormal cell growth
in a mammal. In one embodiment the invention relates to a method for the treatment of
abnormal cell growth in a mammal comprising administering to said mammal an amount
of a compound of the invention that is effective in treating abnormal cell growth.

In another embodiment the abnormal cell growth is cancer.

In another embodiment the cancer is selected from the group consisting of lung
cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer,
cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the
cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin’s disease, cancer of
the esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of
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the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma
of soft tissue, cancer of the urethra, cancer of the penis, prostate cancer, chronic or
acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or
ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central
nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma,
pituitary adenoma, or a combination of one or more of the foregoing cancers.

The invention also relates to methods for the treatment of cancer solid tumors in
a mammal. In one embodiment the invention relates to the treatment of cancer solid
tumor in a mammal comprising administering to said mammal an amount of a
compound of the invention that is effective in treating said cancer solid tumor.

in another embodiment the cancer solid tumor is breast, lung, colon, brain,
prostate, stomach, pancreatic, ovarian, skin (melanoma), endocrine, uterine, testicular,
or bladder. '

In another embodiment the invention relates to a method for the treatment of
abnormal cell growth in a mammal which comprises administering to said mammal an
amount of a compound of the invention that is effective in treating abnormal cell growth
in combination with an anti-tumor agent selected from the group consisting of mitotic
inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor
inhibitors, radiation, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological
response modifiers, antibodies, cytotoxics, anti-hormones, and anti-androgens.

In one embodiement is provided a method of treating ectodermally-,
mesodermally-, or endodermally-derived cancers.

In still another embodiment the invention relates to a pharmaceutical composition
for the treatment of abnormal cell growth in a mammal comprising an amount of a
compound of the invention that is effective in treating abnormal celli growth, and a
pharmaceutically acceptable carrier.

Detailed Description of the Invention

The compounds of the invention can be prepared by the following general
methods and by methods described in detail in the Experimental Section.
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Scheme 1
Compounds claimed herein can be prepared as described in Scheme 1. In Step
1, Compound A, substituted with a carboxylic acid ester and a protected amine, is

5 reacted with mesylchloride to form the corresponding mesylate of the alcohol which is



10

15

20

25

30

4 benzi m dazol - 2-y1) - 400 MHz) 6 1.04

1- et hyl pi peridin-4- (t, 3H, 1.86 (m yl]-3-(4-
WOPR0H9/0034234 ('m cyanophenyl)urea 2H), 2. 14 PGHIB2008/001575

111), 2.27 (m

-91-

then displaced with sodium azide and subsequently reduced under hydrogenation or
similar reductive conditions well known to one skilled in the art. One skilled in the art will
recognize this transformation could aiternatively be accomplished in several different
routes such as oxidation of the alcohol to the ketone and subsequent reductive
amination with a protected amine that is then deprotected. In Step 2 the amino group
attached to Compound B can be reacted with, for example, an activated carboxylic acid,
isocyanate or carbamoyl chloride to produce the compounds of compound C. The
carboxylic acid may be activated as a carboxylic acid chloride, as a mixed anhydride,
formed from, for example pivaloyl chioride or isopropylchloroformate, or as an active
intermediate such as is formed by treatment of a carboxylic acid with coupling reagents
such as N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide - hydrochloride,
propylphosphonic acid anhydride, or other amide forming reagents well known to those
skilled in the art. Step 2 is best performed in an aprotic solvent such as tetrahydrofuran,
1,4-dioxane or dimethylformamide and at a range of temperatures but generally from
room temperature to about 80 °C. In Step 3 the carboxylic ester can be deprotected by
means known to one skilled in the art. For example, an ethyl ester could be saponified
with lithium hydroxide, sodium hydroxide or potassium hydroxide in, for example, an
alcoholic solvent such as ethanol or in a mixture of an organic solvent such as ethanol,
methanol or tetrahydrofuran with water. The saponification could be performed at a
range of temperatures but generally at from room temperature to about 80 °C. In Step 4
the carboxylic acid of Compound D is reacted with a substituted benzene-1,2-diamine in
the presence of a coupling reagent such as N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride, propylphosphonic acid anhydride, or other amide
forming reagents well known to those skilled in the art. Starting materials are
commercially available, unless otherwise noted in the Examples. The reaction is best
performed in an aprotic solvent such as tetrahydrofuran, 1,4-dioxane,
dimethylformamide, or acetonitrile. The reaction can be performed at a range of
temperatures but generally from room temperature to about 80 °C. In Step 5 the
resulting benzene-1,2-diamine mono amide can then be cyclized to form the
benzimidazole ring by heating to about 100 °C in the presence of an acid such as acetic
acid, or by treatment with additional portions of a coupling agent as described above.
Subsequently in Step 6 the t-butoxycarbonyl protecting group is removed with hydrogen
chloride in an appropriate solvent such as 1,4-dioxane, ethyl acetate or methylene
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chloride or with trifluoroacetic acid, neat or in an appropriate solvent such as methylene
chloride. Step 6 can be performed at a range of temperatures but generally from about
0 °C to room temperature. One skilled in the art wili recognize that although a t-
butoxycarbonyl protecting group is shown in Scheme 1, the amine could be protected in
alternate ways, such as with a benzyloxycarbonyl group, which would be removed by
methods known to one skilled in the art. In Step 7 the amine of Compound G can be
substituted by reacting with an aldehyde and reducing the resulting imine with a
reducing agent such as sodium cyanoborohydride in a solvent such as methanol at
temperatures ranging from about 0 °C to about 80 °C. Alternative reducing agents such
as sodium triacetoxyborohydride can be used as well as others know to one skilled in
the art. Step 7 could also be accomplished by reacting Compound G with an alkylating
agent such as methyl iodide with appropriate protection of reactive functionality in
Compound G as would be known by one skilled in the art.

As an example, the synthesis of the free base of Example 31 is shown in Scheme
2 and is described is more detail below. Protected ester compound J, which is
commercially available, is allowed to react with a mixture of methanesulfonyl chloride
and 4-N,N-dimethylaminopyridine (DMAP) in pyridine to provide compound K.

" Compound K is then allowed to react with sodium azide in N,N-dimethylformamide

(DMF) to provide azido compound L, which is then reduced using hydrogen and
palladium on carbon to afford amino compound M. Reaction of compound M with 4-
isocyanatobenzonitrile in tetrahydrofuran (THF) and in the presence of triethylamine
affords urea derivative compound N. The ester in compound N was tﬁen saponified
using lithium hydroxide in a mixture of THF, methanol, and water to afford the
corresponding carboxylic acid compound O. Coupling of compound O with 1,2-
phenylenediamine  using  benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphonium
hexafluorophosphate (BOP) as a coupling agent and diisopropylethylamine (DIEA) was
performed in DMF to provide amide compound P. Reaction of compound P first with
acetic acid afforded a BOC-protected indole intermediate that was then allowed to react
with trifluoroacetic acid to remove the BOC group. This further intermediate compound
was then allowed to react with formaldehyde in the presence of sodium
cyanoborohydride to afford final compound Q. Compound Q can be obtained in free
base form or salt form according to methods known to those of ordinary skill in the art.
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Precursor compounds such as J, and corresponding stereoisomers, are commercially

available or can be prepared according to methods known to those of skill in the art.

OH OMs Ny
J K
Pd/C, H,
BOC
9 NC BOC
OCH3 /09
N OCHj,
:H
RSt -
NH,
N 0 N M
LiOHl
BOC flsoco
@)\OH " EN))Lu
o=y e
:H : H
RS & o
o 0 CN p 0 CN
1. acetic acid
2. TFA
3. formaldehyde/
NaCNBH;
e,
'/\N)/\N
H
: 0 H
R
0 CN
Q
Scheme 2

As noted above, the compounds of the invention are useful as inhibitors of SMO.
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Smoothened (SMO)/Sonic Hedgehog (SHh) Transient Transcriptional Activation Assay

On Day 1, 2 x 106 C3H10T1/2 cells (ATCC # CCL-226) were split and seeded in
12 mL of growth medium Basal Medium Eagle (BME, Invitrogen #21010-046)
supplemented with 2mM L-glutamine (Invitrogen #25030-081), 0.1units/mL penicillin and
0.1 pg/mL streptomycin (Invitrogen #15140-122), and 10% Fetal Bovine Serum (FBS,
Invitrogen #16140-071) in a T-75 flask (Costar #3376). They were allowed to attach for
4 hours at 37 °C, 5% CO,. The cells were then transfected using Fugene 6 (Roch # 11
814 443 001) in the following reaction: 48 yL Fugene 6 and 745 uL Opti-MEM
(Invitrogen #31985-070) were mixed and allowed to sit at room temperature for 5
minutes. 8 ug of pGL4.14/mGli(CS) DNA (10x murine Gli response elements and
minimal CS promoter) and 0.5 pug of pEGFP DNA (Clontech) were added, gently mixed
and incubated at room temperature for 20 minutes. This entire transfection mix was
then added to the T-75 flask containing the cells. The cells were incubated at 37 °C, 5%
CO; for 18-24 hours.

On Day 2, the transfected cells were trypsinized and seeded into white 96 well
plates (Costar #3917) in 100 pL/well of growth medium at a concentration of 20,000
cells/well. The cells were allowed to recover for 4 hours before adding serum starvation
medium Dulbecco’s Modified Eagle Medium (DMEM, Invitrogen #21063-029)
supplemented with 2 mM L-glutamine, 0.1 units/mL penicillin and 0.1 pg/mL
streptomycin, and 0.5% Calf Serum (CS, Invitrogen #26170-043). The growth media
was aspirated off, and the cells were rinsed with 100 pL of starvation media. 95 pL of
starvation media was then added to each well. The cells were incubated for 20 hours at
37 °C, 5% COa..

On Day 3, cells were dosed with test compounds at a final concentration ranging
from 2 uM to 2 nM. Immediately after dosing cells with compounds, recombinant human
sonic hedgehog (SHh, R&D Systems # 1845-SH) was add to a final concentration of
250 ng/mL. A 25 pg vial of SHh was reconstituted with 250 uL PBS/0.1%BSA to give a
100 ng/pL working stock. This working stock was then diluted 1:20 in starvation media.
The transfected celils were incubated with compounds and SHh for 20 hours at 37 °C,

5% CO..
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systﬁ@&fkﬁ?@%?Eé&d%?ﬁc’cgﬂdiﬁ?wﬂﬂ@geg’é B}d?élééf.l érli’éf@?Dual-Glo luciferase
reagent was made up and 100 pL were added to each well of the 96 well plate
containing media. Plates were shaken at room temperature for 10 minutes, and then
read on TopCount (Perkin-Elmer). The luminescence was recorded.

This invention also relates to a method for the treatment of abnormal cell growth
in a mammal, including a human, comprising administering to said mammal an amount
of a compound of the invention, as defined above, or a pharmaceutically acceptable
salt, solvate, hydrate or prodrug thereof, that is effective in treating abnormal cell
growth. In one embodiment of this method, the abnormal cell growth is cancer,
including, but not limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer,
cancer of the head or neck, cutaneous or intraocular melanoma, uterine cancer, ovarian
cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast
cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin’s
Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine
system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the pénis,
prostate cancer, chronic or acute leukemia, lymphocytic lymphomas, multiple myeloma,
cancer of the bladder, cancer of the kidney or urethra, renal cell carcinoma, carcinoma
of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, medulloblastoma,
or a combination of one or more of the foregoing cancers. In one embodiment the
method comprises comprising administering to a mammal an amount of a compound of
the invention that is effective in treating said cancer solid tumor. In one embodiment is
providled a method of treating solid and liquid tumors in mammal, comprising
administering to said mammal a compound or the invention that is effective in treating
such tumors. In one embodiment the solid tumor is breast, lung, colon, brain, prostate,
stomach, pancreatic, ovarian, skin (melanoma), endocrine, uterine, testicular, and
bladder cancer.

In another embodiment of said method, said abnormal cell growth is a benign
proliferative disease, including, but not limited to, psoriasis, benign prostatic hypertrophy

or restinosis.
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This invention also relates to a method for the treatment of abnormal cell growth
in a mammal which comprises administering to said mammal an amount of a compound
of the invention, or a pharmaceutically acceptable salt, solvate, hydrate or prodrug
thereof, that is effective in treating abnormal cell growth in combination with an anti-
tumor agent selected from the group consisting of mitotic inhibitors, alkylating agents,
anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
enzymes, topoisomerase inhibitors, Dbiological response modifiers, antibodies,
cytotoxics, anti-hormones, and anti-androgens.

This invention also relates to a pharmaceutical composition for the treatment of
abnormal cell growth in a mammal, including a human, comprising an amount of a
compound of the invention, as defined above, or a pharmaceutically acceptable salt,
solvate, hydrate or prodrug thereof, that is effective in treating abnormal cell growth, and
a pharmaceutically acceptable carrier. In one embodiment of said composition, said
abnormal cell growth is cancer, including, but not limited to, basal cell carcinoma, lung
cancér, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer,
cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the
cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin’s Disease, cancer of
the esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of
the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma
of soft tissue, cancer of the urethra, cancer of the penis, prostate cancer, chronic or
acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or
ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central
nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma,
pituitary adenoma, or a combination of one or more of the foregoing cancers. In another
embodiment of said pharmaceutical composition, said abnormal cell growth is a benign
proliferative disease, including, but not limited to, psoriasis, benign prostatic hypertrophy

or restinosis.
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This invention also relates to a method for the treatment of abnormal cell growth
in a mammal which comprises administering to said mammal an amount of a compound
of the invention, or a pharmaceutically acceptable salt, solvate, hydrate or prodrug
thereof, that is effective in treating abnormal cell growth in combination with another
anti-tumor agent selected from the group consisting of antimetastatic agents, mitotic
inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor
inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological response
modifiers, antibodies, cytotoxics, anti-hormones, and anti-androgens. The invention
also contemplates a pharmaceutical composition for treating abnormal cell growth
wherein the composition includes a compound of the invention, as defined above, or a
pharmaceutically acceptable salt, solvate, hydrate or prodrug thereof, that is effective in
treating abnormal cell growth, and another anti-tumor agent selected from the group
consisting of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating
antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase
inhibitors, biological response modifiers, antibodies, cytotoxics, anti-hormones, and anti-
androgens. In one embodiment is provided a method of treating abnormal cell growth in
a mammal, comprising administering to said mammal an amount of a compound of the
invention in combination with targeted therapies.

The invention also relates to a method of inhibiting stem cell production or stem
cell renewal in a mammal, comprising administering a compound of the invention to said
mammal in an amount that is effective to inhibit stem cell production or stem cell
renewal.

The invention also relates to a method of treating erythroid and myeloid biood
disorders in a mammal, comprising administering a compound of the invention to said
mammal in an amount that is effective to treat such blood disorders.

This invention also relates to a method for the treatment of a disorder associated
with angiogenesis in a mammal, including a human, comprising administering to said
mammal an amount of a compound of the invention, as defined above, or a
pharmaceutically acceptable salt, solvate, hydrate or prodrug thereof, that is effective in
treating said disorder in combination with one or more anti-tumor agents listed above.
Such disorders include cancerous tumors such as melanoma; ocular disorders such as
age-related macular degeneration, presumed ocular histoplasmosis syndrome, and
retinal neovascularization from proliferative diabetic retinopathy; rheumatoid arthritis;
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bone loss disorders such as osteoporosis, Paget's disease, humoral hypercaicemia of
malignancy, hypercalcemia from tumors metastatic to bone, and osteoporosis induced
by glucocorticoid treatment; coronary restenosis; and certain microbial infections
including those associated with microbial pathogens selected from adenovirus,
hantaviruses, Borrelia burgdorferi, Yersinia spp., Bordetella pertussis, and group A
Streptococcus.

This invention also relates to a method of (and to a pharmaceutical composition
for) treating abnormal cell growth in a mammal which comprise an amount of a
compound of the invention, or a pharmaceutically acceptable sait, solvate, hydrate or
prodrug thereof, in combination with an amount of one or more substances selected
from anti-angiogenesis agents, signal transduction inhibitors, and antiproliferative
agents, which amounts are together effective in treating said abnormal cell growth.

Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2) inhibitors,
MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-ll (cyclooxygenase Il)
inhibitors, can be used in conjunction with a compound of the invention in the methods
and pharmaceutical compositions described herein. Examples of useful COX-II
inhibitors include CELEBREX™ (celecoxib), Bextra (valdecoxib), paracoxib, Vioxx
(rofecoxib), and Arcoxia (etoricoxib). Examples of useful matrix metalloproteinase
inhibitors are described in WO 96/33172 (published October 24, 1996), WO 96/27583
(published March 7, 1996), European Patent Application No. 97304971.1 (filed July 8,
1997), European Patent Application No. 99308617.2 (filed October 29, 1999), WO
98/07697 (published February 26, 1998), WO 98/03516 (published January 29, 1998),
WO 98/34918 (published August 13, 1998), WO 98/34915 (published August 13, 1998),
WO 98/33768 (published August 6, 1998), WO 98/30566 (published July 16, 1998),
European Patent Publication 606,046 (published July 13, 1994), European Patent
Publication 931,788 (published July 28, 1999), WO 90/05719 (published May 331, 1990),
WO 99/52910 (published October 21, 1999), WO 99/52889 (published October 21, 1999),
WO 99/29667 (published June 17, 1999), PCT International Application No.
PCT/1B98/01113 (filed July 21, 1998), European Patent Application No. 99302232.1 (filed
March 25, 1999), Great Britain patent application number 9912961.1 (filed June 3, 1999),
United States Provisional Application No. 60/148,464 (filed August 12, 1999), United
States Patent 5,863,949 (issued January 26, 1999), United States Patent 5,861,510
(issued January 19, 1999), and European Patent Publication 780,386 (published June 25,
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1997), all of which are herein incorporated by reference in their entirety. Preferred MMP-2
and MMP-9 inhibitors are those that have little or no activity inhibiting MMP-1. More
preferred, are those that selectively inhibit MMP-2 and/or MMP-9 relative to the other
matrix-metalloproteinases (i.e. MMP-1, MMP-3, MMP-4, MMP-5, MMP-6, MMP-7, MMP-
8, MMP-10, MMP-11, MMP-12, and MMP-13).

Some specific examples of MMP inhibitors useful in combination with the
compounds of the present invention are AG-3340, RO 32-3555, RS 13-0830, and the
compounds recited in the following list:

3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclopentyl)-
amino]-propionic acid;

3-exo-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclo[3.2.1]octane-
3-carboxylic acid hydroxyamide;

(2R, 3R) 1-[4-(2-chloro-4-fluoro-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-methyl-
piperidine-2-carboxylic acid hydroxyamide,

4-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic
acid hydroxyamide;

3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyi-cyclobutyl)-
amino]-propionic acid;

4-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic
acid hydroxyamide;

3-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-3-carboxylic
acid hydroxyamide;

(2R, 3R) 1-[4-(4-fluoro-2-methyl-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-
methyl-piperidine-2-carboxylic acid hydroxyamide;

3-{{4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-1-methyl-ethyl)-
amino]-propionic acid;

3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(4-hydroxycarbamoyil-tetrahydro-pyran-
4-yl)-amino]-propionic acid;

3-exo-3-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-8-oxa-
bicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide;

3-endo-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-

bicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide; and
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hydroxyamide;

and pharmaceutically acceptable salts, solvates and prodrugs of said
compounds.

VEGF inhibitors, for example, SU-11248, SU-5416 and SU-6668 (Pfizer Inc. of
South San Francisco, California, USA), can also be combined with a compound of the
invention. VEGF inhibitors are described in, for example in WO 99/24440 (published
May 20, 1999), PCT International Application PCT/IB99/00797 (filed May 3, 1999), in
WO 95/21613 (published August 17, 1995), WO 99/61422 (published December 2, 1999),
United States Patent 5,834,504 (issued November 10, 1998), WO 98/50356 (published
November 12, 1998), United States Patent 5,883,113 (issued March 16, 1999), United
States Patent 5,886,020 (issued March 23, 1999), United States Patent 5,792,783 (issued
August 11, 1998), U.S. Patent No. US 6,653,308 (issued November 25, 2003), WO
99/10349 (published March 4, 1999), WO 97/32856 (published September 12, 1997), WO
97/22596 (published June 26, 1997), WO 98/54093 (published December 3, 1998), WO
98/02438 (published January 22, 1998), WO 99/16755 (published April 8, 1999), and WO
98/02437 (published January 22, 1998), all of which are herein incorporated by reference
in their entirety. Other examples of some specific VEGF inhibitors are iM862 (Cytran
Inc. of Kirkland, Washington, USA); Avastin, an anti-VEGF monoclonal antibody of
Genentech, Inc. of South San Francisco, California; and angiozyme, a synthetic
ribozyme from Ribozyme (Boulder, Colorado) and Chiron (Emeryville, California).

ErbB2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome plc), and the
monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc. of The Woodlands, Texas,
USA) and 2B-1 (Chiron), may be administered in combination with a compound of the
invention. Such erbB2 inhibitors include Herceptin, 2C4, and pertuzumab. Such erbB2
inhibitors include those described in WO 98/02434 (published January 22, 1998), WO
99/35146 (published July 15, 1999), WO 99/35132 (published July 15, 1999), WO
98/02437 (published January 22, 1998), WO 97/13760 (published April 17, 1997), WO
95/19970 (published July 27, 1995), United States Patent 5,587,458 (issued December
24, 1996), and United States Patent 5,877,305 (issued March 2, 1999), each of which is
herein incorporated by reference in its entirety. ErbB2 receptor inhibitors useful in the
present invention are also described in United States Provisional Application No.
60/117,341, filed January 27, 1999, and in United States Provisional Application No.
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60/117,346, filed January 27, 1999, both of which are herein incorporated by reference
in their entirety. Other erbb2 receptor inhibitors include TAK-165 (Takeda) and GW-
572016 (Glaxo-Wellcome).

Various other compounds, such as styrene derivatives, have also been shown to
possess tyrosine kinase inhibitory properties, and some of tyrosine kinase inhibitors
have been identified as erbB2 receptor inhibitors. More recently, five European patent
publications, namely EP 0 566 226 A1 (published October 20, 1993), EP 0 602 851 A1
(published June 22, 1994), EP 0 635 507 A1 (published January 25, 1995), EP 0 635
498 A1 (published January 25, 1995), and EP 0 520 722 A1 (published December 30,
1992), refer to certain bicyclic derivatives, in particular quinazoline derivatives, as
possessing anti-cancer properties that result from their tyrosine kinase inhibitory
properties. Also, World Patent Application WO 92/20642 (published November 26,
1992), refers to certain bis-mono and bicyclic aryl and heteroaryl compounds as tyrosine
kinase inhibitors that are useful in inhibiting abnormal cell proliferation. World Patent
Applications WO96/16960 (published June 6, 1996), WO 96/09294 (published March 6,
1996), WO 97/30034 (published August 21, 1997), WO 98/02434 (published January
22, 1998), WO 98/02437 (published January 22, 1998), and WO 98/02438 (published
January 22, 1998), also refer to substituted bicyclic heteroaromatic derivatives as
tyrosine kinase inhibitors that are useful for the same purpose. Other patent
applications that refer to anti-cancer compounds are World Patent Application
WO00/44728 (published August 3, 2000), EP 1029853A1 (published August 23, 2000),
and WO01/98277 (published December 12, 2001) all of which are incorporated herein
by reference in their entirety.

Other antiproliferative agents that may be used with the compounds of the
present invention include inhibitors of the enzyme farnesyl protein transferase and
inhibitors of the receptor tyrosine kinase PDGFr, including the compounds disclosed and
claimed in the following United States patent applications: 09/221946 (filed December
28, 1998); 09/454058 (filed December 2, 1999); 09/501163 (filed February 9, 2000);
09/539930 (filed March 31, 2000); 09/202796 (filed May 22, 1997); 09/384339 (filed
August 26, 1999); and 09/383755 (filed August 26, 1999); and the compounds disclosed
and claimed in the following United States provisional patent applications: 60/168207
(filed November 30, 1999); 60/170119 (filed December 10, 1999); 60/177718 (filed
January 21, 2000); 60/168217 (filed November 30, 1999), and 60/200834 (filed May 1,
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2000). Each of the foregoing patent applications and provisional patent applications is
herein incorporated by reference in their entirety.

A compound of the invention may also be used with other agents useful in
treating abnormal cell growth or cancer, including, but not limited to, agents capable of
enhancing antitumor immune responses, such as CTLA4 (cytotoxic lymphocyte antigen
4) antibodies, and other agents capable of blocking CTLA4; and anti-proliferative agents
such as other farnesyl protein transferase inhibitors, for example the farnesyl protein
transferase inhibitors described in the references cited in the “Background” section,
supra. Specific CTLA4 antibodies that can be used in the present invention include
those described in United States Provisional Application 60/113,647 (filed December 23,
1998) which is herein incorporated by reference in its entirety.

A compound of the invention may be applied as a sole therapy or may involve one
or more other anti-tumor substances, for example those selected from, for example,
mitotic inhibitors, for example vinblastine; alkylating agents, for example cis-platin,
oxaliplatin, carboplatin and cyclophosphamide; anti-metabolites, for example 5-
fluorouracil, capecitabine, cytosine arabinoside and hydroxyurea, or, for example, one of
the preferred anti-metabolites disclosed in European Patent Application No. 239362 such
as N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-yimethyl)-N-methylamino]-2-thenoy!)-
L-glutamic acid; growth factor inhibitors; cell cycle inhibitors; intercalating antibiotics, for
example adriamycin and bleomycin; enzymes, for example interferon; and anti-hormones,
for example anti-estrogens such as Nolvadex (tamoxifen) or, for example anti-androgens
such as Casodex (4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-
(trifluoromethyl)propionanilide).

The compounds of the present invention may be used alone or in combination with
one or more of a variety of anti-cancer agents or supportive care agents. For example,
the compounds of the present invention may be used with cytotoxic agents, e.g., one or
more selected from the group consisting of a camptothecin, irinotecan HCI (Camptosar),
edotecarin, SU-11248, epirubicin (Ellence), docetaxel (Taxotere), paclitaxel, rituximab
(Rituxan) bevacizumab (Avastin), imatinib mesylate (Gleevac), Erbitux, gefitinib (Iressa),
and combinations thereof. The invention also contemplates the use of the compounds of
the present invention together with hormonal therapy, e.g., exemestane (Aromasin),
Lupron, anastrozole (Arimidex), tamoxifen citrate (Nolvadex), Trelstar, and combinations

thereof. Further, the invention provides a compound of the present invention alone or in
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combination with one or more supportive care products, e.g., a product selected from the
group consisting of Filgrastim (Neupogen), ondansetron (Zofran), Fragmin, Procrit, Aloxi,
Emend, or combinations thereof. Such conjoint treatment may be achieved by way of the
simuitaneous, sequential or separate dosing of the individual components of the

treatment.
The compounds of the invention may be used with antitumor agents, alkylating

agents, antimetabolites, antibiotics, plant-derived antitumor agents, camptothecin

derivatives, tyrosine kinase inhibitors, antibodies, interferons, and/or biological response
modifiers. In this regard, the following is a non-limiting list of examples of secondary
agents that may be used with the compounds of the invention.

Alkylating agents include, but are not limited to, nitrogen mustard N-oxide,
cyclophosphamide, ifosfamide, melphalan, busulfan, mitobronitol, carboquone, thiotepa,
ranimustine, nimustine, temozolomide, AMD-473, altretamine, AP-5280, apaziquone,
brostallicin, bendamustine, carmustine, estramustine, fotemustine, glufosfamide,
ifosfamide, KW-2170, mafosfamide, and mitolactol; platinum-coordinated alkylating
compounds include but are not limited to, cisplatin, carboplatin, eptaplatin, lobaplatin,
nedaplatin, oxaliplatin or satrplatin;

Antimetabolites include but are not limited to, methotrexate, 6-mercaptopurine
riboside, mercaptopurine, 5-fluorouracil (5-FU) alone or in combination with leucovorin,
tegafur, UFT, doxifluridine, carmofur, cytarabine, cytarabine ocfosfate, enocitabine, S-1,
gemcitabine, fludarabin, 5-azacitidine, capecitabine, cladribine, clofarabine, decitabine,
eflornithine, ethynylcytidine, cytosine arabinoside, hydroxyurea, TS-1, melphalan,
nelarabine, nolatrexed, ocfosfate, disodium premetrexed, pentostatin, pelitrexol,
raltitrexed, triapine, trimetrexate, vidarabine, vincristine, vinorelbine; or for example, one
of the preferred anti-metabolites disclosed in European Patent Application No. 239362
such as N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2-
thenoyl)-L-glutamic acid;

Antibiotics include but are not limited to: aclarubicin, actinomycin D, amrubicin,
annamycin, bleomycin, daunorubicin, doxorubicin, elsamitrucin, epirubicin, galarubicin,
idarubicin, mitomycin C, nemorubicin, neocarzinoStatin, peplomycin, pirarubicin,
rebeccamycin, stimalamer, streptozocin, vairubicin or zinostatin;

Hormonal therapy agents, e.g., exemestane (Aromasin), Lupron, anastrozole
(Arimidex), doxercalciferol, fadrozole, formestane, anti-estrogens such as tamoxifen
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citrate (Nolvadex) and fulvestrant, Trelstar, toremifene, raloxifene, lasofoxifene, letrozole
(Femara), or anti-androgens such as bicalutamide, flutamide, mifepristone, nilutamide,
Casodex® (4'-cyano-3-(4-fluorophenyisulphonyl)-2-hydroxy-2-methyl-3'-
(trifluoromethyl)propionanilide) and combinations thereof;

Plant derived anti-tumor substances include for example those selected from
mitotic inhibitors, for example vinblastine, docetaxel (Taxotere) and paclitaxel;

Cytotoxic topoisomerase inhibiting agents include one or more agents selected
from the group consisting of aclarubicn, amonafide, belotecan, camptothecin, 10-
hydroxycamptothecin, 9-aminocamptothecin, diflomotecan, irinotecan HC| (Camptosar),
edotecarin, epirubicin (Ellence), etoposide, exatecan, gimatecan, lurtotecan,
mitoxantrone, pirarubicin, pixantrone, rubitecan, sobuzoxane, SN-38, tafluposide, and
topotecan, and combinations thereof;

Immunologicals include interferons and numerous other immune enhancing
agents. Interferons include interferon alpha, interferon alpha-2a, interferon, alpha-2b,
interferon beta, interferon gamma-1a or interferon gamma-n1. Other agents include
PF3512676, filgrastim, lentinan, sizofilan, TheraCys, ubenimex, WF-10, aldesleukin,
alemtuzumab, BAM-002, dacarbazine, daclizumab, denileukin, gemtuzumab
ozogamicin, ibritumomab, imiquimod, lenograstim, lentinan, melanoma vaccine (Corixa),
molgramostim, OncoVAX-CL, sargramostim, tasonermin, tecleukin, thymalasin,
tositumomab, Virulizin, Z-100, epratuzumab, mitumomab, oregovomab, pemtumomab,
Provenge;

Biological response modifiers are agents that modify defense mechanisms of
living organisms or biological responses, such as survival, growth, or differentiation of
tissue cells to direct them to have anti-tumor activity. Such agents include krestin,
lentinan, sizofiran, picibanil, or ubenimex;

Other anticancer agents include alitretinoin, ampligen, atrasentan bexarotene,
bortezomib. Bosentan, calcitriol, exisulind, finasteride,fotemustine, ibandronic acid,
miltefosine, mitoxantrone, l-asparaginase, procarbazine, dacarbazine,
hydroxycarbamide, pegaspargase, pentostatin, tazarotne, TLK-286, Velcade, Tarceva,
or tretinoin;

Other anti-angiogenic compounds include acitretin, fenretinide, thalidomide,
zoledronic acid, angiostatin, aplidine, cilengtide, combretastatin A-4, endostatin,

halofuginone, rebimastat, removab, Revlimid, squalamine, ukrain and Vitaxin:
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Tyrosine kinase inhibitors are Iressa or SU5416;

Antibodies include Herceptin, Erbitux, Avastin, or Rituximab;

Interferons include interferon alpha, interferon alpha-2a, interferon, alpha-2b,
interferon beta, interferon gamma-1a or interferon gamma-n1,

Biological response modifiers are agents that modify defense mechanisms of
living organisms or biological responses, such as survival, growth, or differentiation of
tissue cells to direct them to have anti-tumor activity. Such agents include krestin,
lentinan, sizofiran, picibanil, or ubenimex; and

Other antitumor agents include mitoxantrone, l-asparaginase, procarbazine,
dacarbazine, hydroxycarbamide, pentostatin, or tretinoin. |

“Abnormal cell growth”, as used herein, unless otherwise indicated, refers to cell
growth that is independent of normal regulatory mechanisms (e.g., loss of contact
inhibition). This includes the abnormal growth of: (1) tumor cells (tumors) that proliferate
by expressing a mutated tyrosine kinase or overexpression of a receptor tyrosine kinase,
(2) benign and malignant cells of other proliferative diseases in which aberrant tyrosine
kinase activation occurs; (4) any tumors that proliferate by receptor tyrosine kinases; (5)
any tumors that proliferate by aberrant serine/threonine kinase activation; and (6) benign
and malignant cells of other proliferative diseases in which aberrant serine/threonine
kinase activation occurs.

The compounds of the present invention are potent inhibitors of SMO, and thus are
all adapted to therapeutic use as antiproliferative agents (e.g., anticancer), antitumor (e.g.,
effective against solid tumors), antiangiogenesis (e.g., stop or prevent proliferationation of
blood vessels) in mammals, particularly in humans. In particular, the compounds of the
present invention are useful in the prevention and treatment of a variety of human
hyperproliferative disorders such as malignant and benign tumors of the liver, kidney,
bladder, breast, gastric, ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid,
hepatic carcinomas, sarcomas, glioblastomas, head and neck, and other hyperplastic

conditions such as benign hyperplasia of the skin (e.q., psoriasis) and benign hyperplasia
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1 lrrmﬂewrpbqwmeut of tm m;sevs I{\‘&ntl()t\ rqanp@ros(ﬁemm )‘rsgnr lung cancer,

cutarhﬂous drlﬂrébc'&m?nélarﬁc(rﬁi{ tﬁ@lne?cériddf danian n:aﬂemog.ymeqp]ggical rectal
cancgémré‘%ggrogg (eegalnd rgqjqrégt%a?é Eﬁnc@hd gﬂgn cancér breast cancer, uterine
cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the
cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the
esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of the
thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of
soft tissue, cancer of the urethra, cancer of the penis, squamous cell, prostate cancer,
chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the
kidﬁey or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the
central nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain,
pituitary adenoma, or a combination of one or more of the foregoing cancers.

In another embodiment cancer is selected a solid tumor, such as, but not limited
to, breast, lung, colon, brain (e.g., glioblastoma), prostate, stomach, pancreatic, ovarian,
skin (melanoma), endocrine, uterine, testicular, and bladder.

The methods of the present invention include the use of small molecules which
inhibit Smo, in the regulation of repair and/or functional performance of a wide range of
cells, tissues and organs, including normal cells, tissues, and organs, as well as those
having the phenotype of ptc loss-of-function, hedgehog gain-of-function, or smoothened
gain-of-function. For instance, the subject method has therapeutic and cosmetic
applications ranging from regulation of neural tissues, bone and cartilage formation and
repair, regulation of spermatogenesis, regulation of smooth muscle, regulation of lung,
liver and other organs arising from the primative gut, regulation of hematopoietic
function, regulation of skin and hair growth, etc. Moreover, the subject methods can be
performed on cells that are provided in culture (in vitro), or on cells in a whole animal (in
vivo). See, for example, PCT publications WO 95/18856 and WO 96/17924.

The term “treating”, as used herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing the disorder or condition to which
such term applies, or one or more symptoms of such disorder or condition. The term
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NN ... 102.53 HPLC R = 1.5 MS: [M+ H = 408.2 4 68
N[ (2R 4R) - 2- (1H benzi m dazol - 2-y1) -
WORIPHAHYATpi peri di n- 4-yl]-4- (trifluoroacetyl )P6dAB2008/001575
zamide \ /410 102.13 HPLC R =1.6 Ms: [M+ H =
429.3 1 69 1-[ (2R 4R)-2-(1Hbenzi m dazol - 2-y1) -
1- met hyl pi peri di n- 4-y1]-3- G@Z met hyI pyri di n- 3-
yl )urea hydrochl ori de 4t, .:.11--- 101 73 HPLC Rt =
1.7 M5: EM+ H = 365.3 3 70 1-[ (2R 4R)-2- (1H
“treag'ge.lzti’,majquq hg:ey],)unlqss @tygmggﬂ@cslgﬁtgg,r qe&rﬁ to the act of treating as

vesfog oA Be oo 1 |1 0% 30 1 R

( i habi)e,serht T\Qe(n'mn alslp, praviges @mhalm)acemlm cpmpoampn comprising a
com&q_“n’d %PEBWE%IE Il : i)gqagéac?ugﬁg’lty?ngc%aglg:)ﬁ?gd'%lgolg% thereof, as
herelfibeftre defined hﬂ@bso@lﬁtiah/mﬁlhﬁ)bharﬁﬁdﬂ'&ticdw&dchfbtablé adjddant, diluent
orca(rrilvéri._b HPLC Rt = 2.7 Ms: [M+ H =14

The invention further relates to a pharmaceutical composition of the invention
which comprises mixing a compound of Formula |, or a pharmaceutically acceptable salt
or solvate thereof, as hereinbefore defined with a pharmaceutically acceptable adjuvant,
diluent or carrier.

In another embodiment is provided a method of using a compound of any of
Formulae I, li(@), li(b), lI(c), lI(d), li(e), lii(a), Ni(b), NI(c), i(d), lii{e), IV(a), IV(D), IV(c),
IV(d), IV(e), V(a), V(b), V(c), V(d), V(e), VI(a), VI(b), VI(c), VI(d), Vi(e), Vii(a), VII(b),
Vil(c), VIi(d), and Vli(e), or a pharmaceutically acceptable salt thereof, in the preparation
of a medicament for the treatment of cancer.

For the above-mentioned therapeutic uses the dosage administered will, of
course, vary with the compound employed, the mode of administration, the treatment
desired and the disorder indicated. The daily dosage of the compound of Formula | or a
pharmaceutically acceptable salt may be in the range from 1 mg to 1 gram, preferably 1
mg to 250 mg, more preferably 10 mg to 100 mg.

The present invention also encompasses sustained release compositions.

Administration of the compounds of the present invention (hereinafter the “active
compound(s)”) can be effected by any method that enables delivery of the compounds
to the site of action. These methods include oral routes, intraduodenal routes,
parenteral injection (including intravenous, subcutaneous, intramuscular, intravascular
or infusion), topical, and rectal administration.

The active compound may be applied as a sole therapy or may involve one or
more other anti-tumour substances, for example those selected from, for example,
mitotic inhibitors, for example vinblastine; alkylating agents, for example cis-platin,
carboplatin and cyclophosphamide; anti-metabolites, for example 5-fluorouracil, cytosine
arabinoside and hydroxyurea, or, for example, one of the preferred anti-metabalites
disclosed in European Patent Application No. 239362 such as N-(5-[N-(3,4-dihydro-2-
methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2-thenoyl)-L-glutamic acid; growth
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WD 2009/ 004427PCT/ 1 B2008/ 001575 - 135 - 415 71
1-[ (2R, 4R) - 2- (1H
WOREWAMIdazol - 2-y1) - 1- net hyl pi peri di n- 4-y1] - PCTFBYL8/001575
di met hyl pyridin-3- yl)urea hydrochloride N-" iTh ...
1\iliv 101.22 HPLC Rt = 1.5 M5: [M+ H = 379.3 3 72
4-azido-N [(2R 4R)-2-(1H -bBé8zi m dazol - 2-y1) -
1- met hyl pi peridi n4-yl ] benzam de el\ .... ill N=N1-14
101.16 HPLC Rt = 1.4 Ms. [M+ H = 376.2 1 73
factar [nhititorsR) cedl- ¢y@le dnfibitass; 1iﬂterbdaﬁmgﬁana'bioli99 fpt )lexample adriamycin

and.]bﬁﬁ)@ﬁlrp. éﬁae%;,] od'r a}ﬁ&%?%ﬁgrf tr'afgtlj n| 'B‘?H&}GBEyfor example anti-
estrogens such as Nolvadex® (tamoxifen) or, for example anti-androgens such as
Casodex® (4'-cyano-3-(4-fluorophenyisulphonyl)-2-hydroxy-2-methyl-3'-
(trifluoromethyl)propionanilide). Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate dosing of the individual components of the
treatment.

The pharmaceutical composition may, for example, be in a form suitable for oral
administration as a tablet, capsule, pill, powder, sustained release formulations,
solution, suspension, for parenteral injection as a sterile solution, suspension or
emulsion, for topical administration as an ointment or cream or for rectal administration
as a suppository. The pharmaceutical composition may be in unit dosage forms suitable
for single administration of precise dosages. The pharmaceutical c'ompoSition will
include a conventional pharmaceutical carrier or excipient and a compound according to
the invention as an active ingredient. In addition, it may inciude other medicinal or
pharmaceutical agents, carriers, adjuvants, etc. |

Exemplary parenteral administration forms include solutions or suspensions of
active compounds in sterile aqueous solutions, for example, aqueous propylene glycol
or dextrose solutions. Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, water and various
organic solvents. The pharmaceutical compositions may, if desired, contain additional
ingredients such as flavorings, binders, excipients and the like. Thus for oral
administration, tablets containing various excipients, such as citric acid may be
employed together with various disintegrants such as starch, alginic acid and certain
complex silicates and with binding agents such as sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and
talc are often useful for tableting purposes. Solid compositions of a similar type may
also be employed in soft and hard filled gelatin capsules. Preferred materials, therefor,
include lactose or milk sugar and high molecular weight polyethylene glycols. When
aqueous suspensions or elixirs are desired for oral administration the active compound
therein may be combined with various sweetening or flavoring agents, coloring matters
or dyes and, if desired, emulsifying agents or suspending agents, together with diluents

such as water, ethanol, propylene glycol, glycerin, or combinations thereof.
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...1! 101.10 HPLC Rt = 2.0 Ms: DA + H = 453.1 3 74
N[ (2R 4R) - 2- (1H benzi m dazol - 2-y1) -
WORIPHRAHYATpi peri di n- 4-y1] - 3-pyri di n-4-yl 1H py P&TIBL8/001575
car boxam de hydrochloride 0 2\ z ,s,.,, zss, | z-z 0O
| 100.93 HPLC Rt = 0.8 Ms: [M+ H = 400.3 1 75
1-[ (2R 4R)-2- (1H benzi mi da¥@é@ =2-y1) -
1- met hyl pi peri di n-4-y1] - 3- phenyl urea hydrochl ori de
[10140N\ .......... , 100.46 HPLC Rt = 1.6 Ms. [M + ,
Methgds) of prepagsing. Vvarieus Fphapmaceptiosl GAMRQSHANS. 2/"&)1)@‘ specific

amoqntr@’tﬂ')ﬁ\/ﬁl'c@ﬁdloﬁrﬁlarél 1({1%1 gPE{ﬂ!Eé& %{pﬁaréﬁf dfoot‘F\BEirski‘ﬂSd in this art.
For exadiples see Remington's Pharmaceutical Sciences, Mack Publishing Company,
Easter, Pa., 15th Edition (1975).

The examples and preparations provided below further illustrate and exemplify
the compounds of the present invention and methods of preparing such compounds. it
is to be understood that the scope of the present invention is not limited in any way by
the scope of the following examples and preparations. In the following examples
molecules with a single chiral center, unless otherwise noted, exist as a racemic
mixture. Those molecules with two or more chiral centers, unless otherwise noted, exist
as a racemic mixture of diastereomers. Single enantiomers/diastereomers may be
obtained by methods known to those skilled in the art.

Examples

Where HPLC chromatography is referred to in the preparations and examples
below, the general conditions used, unless otherwise indicated, are as follows. The
column used is a Polaris 5 C18-A column, 20 x 2.0 mm, with a 3.76 minute gradient
elution starting at 95% A / 5% B (A: 98% water, 2% acetonitrile, 0.01% formic acid; B:
100% acetonitrile, 0.005% formic acid) ending at 100% B with a 1.0 mL/min flow rate.
Compounds were detected by UV absorption and electrospray mass ionization.

The examples and preparations provided below further illustrate and exemplify
the compounds of the present invention and methods of preparing such compounds. It
is to be understood that the scope of the present invention is not limited in any way by
the scope of the following examples and preparations. In the following examples
molecules with a single chiral center, unless otherwise noted, exist as a racemic
mixture. Those molecules with two or more chiral centers, uniess otherwise noted, exist
as a racemic mixture of diastereomers. Single enantiomers/diastereomers may be
obtained by methods known to those skilled in the art.

Example 1

N-((2R,4R)-1-methyl-2-(6-methyl-1H-benzo[d]imidazol-2-yl)piperidin-4-yl)-
2,3-dihydrobenzo[b][1,4]ldioxine-6-carboxamide
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1-[ (2R, 4R) - 2- (5, 6- di nmethyl -1H benzi m dazol -2-y1) -
WORIPHRHYATpi peri di n- 4-y1]-3-[6- (trifluoronet WIBWS/OMWS

idin-3-yl]Jurea hydrochloride Il * N'"'f,1 NF F 99.95

HPLC Rt = 1.9 M5: [M+ H = 447.2 3 78

N-[ (2R 4R)-2- (1H benzi m da2d0~2-y1)- ridin-

1- met hyl pi pe4d-yl] - 245- chI oro-2- C OP 99.29 HPLC

Rt

1. 63 Ms: [M+H] = 389.2 1 thienyl)acetam de N |

hdeochIoride
/k(j \\“‘N\N/C[ j

(2R,48)-1-tert-butyl 2-methyl 4-(methylsulfonyloxy)piperidine-1,2-dicarboxylate:
(as described in F. Machetti, F. M. Cordero, F. De Sarlo, A. M. Papini, M. C. Alcaro, A.
Brandi, Eur. J. Org. Chem. 2004, 2928-2935.)

MsCi (6.61 mL, 85 mmol) was added dropwise at 0 °C to a solution of (2R,4S)-1-
tert-butyl 2-methyl 4-hydroxypiperidine-1,2-dicarboxylate (21 g, 81 mmol) and DMAP
(100 mg, 0.81 mmol) in pyridine (50 mL). The mixture was stirred at room temperature
for 5 hours and then was concentrated under reduced pressure to remove most solvent.
Brine (200 mL) was added and extracted with ethyl acetate (2 x 200 mL). The organic
layer was dried over MgSOQs,, filtered and concentrated under reduced pressure to give
titte compound 26.7 g (98%) as colorless oil. LC-MS: 338.1(t = 1.9 min).

(2R,4R)-1-tert-butyl 2-methyl 4-azidopiperidine-1,2-dicarboxylate:

NaN3 (15.8 g, 243 mmol) was added to a solution of (2R,4S)-1-tert-butyl 2-methy!
4-(methylsulfonyloxy)piperidine-1,2-dicarboxylate (26.7 g, 81 mmol) in dry DMF (100
mL). The mixture was heated at 60 °C for 18 hours. Water (300 mL) was added to the
reaction mixture and extracted with ethyl acetate/heptane (2:1) (2 x 200 mL). The
combined organic layer was washed by brine and dried over MgSQ,, filtered and
concentrated under reduced pressure to give a colorless oil 22.5 g (98%). LC-MS:
285.0(t = 2.5 min).

(2R,4R)-1-tert-butyl 2-methyl 4-aminopiperidine-1,2-dicarboxylate:

(2R,4R)-1-tert-butyl 2-methyl 4-azidopiperidine-1,2-dicarboxylate (22.5 g, 79
mmol) was dissolved in methanol (400 mL), Pd/C (10%, 6 g) was added, and the
apparatus was flushed three times with N, and H,. The reaction mixture was
hydrogenated at a pressure of 50 psi at room temperature for 20 hours, filtered through
Celite and rinsed with methanol and then concentrated under reduced pressure to give
the amine as a colorless oil 20 g (96%). GC-MS: 258 (t = 2.8 min).

(2R,4R)-1-tert-butyl 2-methyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-
carboxamido)piperidine-1,2-dicarboxylate:
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79 N[(2R 4R)-1- nmethyl-246- 99.17 (CD300) a 1.97(m
2H), 2.18 1 (trifluoronethyl)- (m 2H), 2.24
WORMWBYA$ i dazol - 2-yl ] pi peridin-4-y1}- PCT/IB2008/001575
2, 3-di hydro-1, 4- benzodi oxi ne-6- car boxam de
hydrochloride /-\ 00 ,z 0 -U (s,3H, 2.5 (m 1H),
2.96 (m 111), 3.78 (m 1H-114.-24 (m 4H), 4.38 (m
1H), 6.24 (d, 1H), 6.85 (d, 1H), 7.24 (m 2H),
7.3 (s, 1H), 7.45 (s, 1H), 7.4 (b, 1H
BOP (659 g, 149 mmol) was added to a solution of 2,3-

dihydrobenzo[b][1,4]dioxine-6-carboxylic acid (2.68 g, 14.9 mmol) and DIEA (5.3 mL, 30
mmol) in DMF (50 mL). Then (2R,4R)-1-tert-butyl 2-methyl 4-aminopiperidine-1,2-
dicarboxylate (3.5 g, 13.5 mmol) was added to the mixture and the resulting solution
was stirred at room temperature for 18 hours. Water (100 mL) was added to quench the
reaction, and extracted with ethyl acetate (2 x 100 mL), organic layers were dried over
MgSO,, and concentrated under reduced pressure. The residue was purified by
Companion (ReadySep, 120 g, silica gel packed)with ethyl acetate/heptane from 20-
50% to give the amide as off-white solid 5.4 g (95%). LC-MC: 421.2 (t = 2.4 min).
(2R,4R)-1-(tert-butoxycarbonyl)-4-(2,3-dihydrobenzo[b][1,4]dioxine-6-
carboxamido)piperidine-2-carboxylic acid:
~ LiOH (1.23 g, 51.4 mmol) was added to a solution of (2R,4R)-1-tert-butyl 2-
methyl  4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)piperidine-1,2-dicarboxylate
(5.4 g, 12.8 mmol) in THF/MeOH/water (3:2:1) (60 mL) and the resulting solution was
stired at room temperature for 18 hours. 1M HCI solution was added to reaction
solution to adjust pH to about 3, extracted with ethyl acetate (2 x 100 mL). The organic
layers were dried over MgSO4 and concentrated to give the acid as a white solid 5.0 g
(96%). LC-MS: 407.3; 405.3 (t = 2.2 min). |
(2R,4R)-tert-butyl 2-((2-amino-4-methyiphenyl)carbamoyl)-4-(2,3-

dihydrobenzo[b][1,4]dioxine-6-carboxamido)piperidine-1-carboxylate:

4-Methylbenzene-1,2-diamine(1.65 g, 13.5 mmol)was added to a mixture of
(2R,4R)-1-(tert-butoxycarbonyl)-4-(2,3-dihydrobenzo[b][1,4]dioxine-6-
carboxamido)piperidine-2-carboxylic acid (5.0 g, 12 mmol), BOP (5.71 g, 12.9 mmol)
and DIEA (4.3 mL, 24.6 mmol) in DMF (30 mL), and the resulting solution was stirred at
room temperature for 8 hours. Water (100 mL) was added to the reaction mixture and
then extracted with ethyl acetate (2 x 100 mL). The organic layers were dried over
MgSO, and concentrated to give a red solid. Purification was done by Companion
(ReadySep, 120 g, silica gel packed) with methanol/methylenechloride from 1-5% to
give the title compound as a brown solid 4.85 g (80%). LC-MS: 511.2 (t = 2.4 min).

N-((2R,4R)-1-methyl-2-(6-methyl-1H-benzo[d]imidazol-2-yl)piperidin-4-yl)-
2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamide:

The (2R,4R)-tert-butyl 2-((2-amino-4-methyiphenyl)carbamoyl)-4-(2,3-

dihydrobenzo[b][1,4]dioxine-6-carboxamido)piperidine-1-carboxylate (4.8 g, 9.4 mmol)



10

15

20

25

HPLC Rt = 2.0 MB: [M+ H = 461.1 80

1-[ (2R 4R) - 2- (1H benzi m dazol -2-yl)- ) %e 98. 03 HPLC
WOR009004423 V5. [M+ H = 4 1-nethyl pi peri di n- PCT3§3008/001575

4-y1]-3-pyridin-3- ylurea hydrochl oride

-112 -

was dissolved in acetic acid (10 mL) and stirred at 65 °C for 2 hours. The reaction
mixture was concentrated under reduced pressure to remove acetic acid. Then TFA (10
mL) was added to the residue. The resulting solution was stirred at room temperature
for 2 hours. The reaction mixture was concentrated to remove TFA and did next
reaction without further purification. 37% formaldehyde solution (3.5 mL, 47 mmol) in
water was added to a solution of the residue in methanol (50 mL) and the reaction
mixture was stirred at room temperature for 1 hour, then 1M sodium cyanoborohydride
in THF (29 mL) was added carefully at 0 °C. The reaction mixture was stirred at room
temperature for 18 hours and then solvent was evaporated in vacuum. Saturated
sodium bicarbonate solution (100 mL) and ethyl acetate (200 mL) were added and the
mixture was stirred about 30 minutes. The organic layer was separated, dried over
MgSO4, and concentrated. Product was purified by Companion (ReadySep 120 g, silica
gel packed) with CH3OH/CH.CI, from 2%-6-8% to give the title compound as an off-
white solid 3.0 g (78%). LC-MS: 407.3, 405.3(t = 1.2 min).
Example 2
N-((2R,4R)-2-(1H-benzo[d]imidazol-2-yl)-1-cyclopropylpiperidin-4-yl)-2,3-
dihydrobenzo[b][1,4]dioxine-6-carboxamide:

<k

Ilm

ERee

Acetic acid(0.075 mL, 1.3 mmol) was added to a solution of N-((2R,4R)-2-(1H-
benzo[d]imidazol-2-yl)piperidin-4-yl)-2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamide (50
mg, 0.13 mmol) in methanol (2 mL) and the then (1-ethoxycyclopropoxy)trimethylsilane
(138 mg, 1.79 mmol) was added to the reaction solution and reaction mixture was
stirred at room temperature for 10 min, then sodium cyanoborohydride (37 mg, 0.59
mmol) was added carefully. The reaction mixture was stirred at 50 °C 24 hours.
Saturated sodium bicarbonate solution (10 mL) and ethyl acetate (30 mL) were added.
The organic layer was separated, dried over MgSQO,, and concentrated. Product was
purified by Companion (ReadySep, 12 g, silica gel packed) with CHsOH/CH,Cl, from



81 1-[(2R, 4R)-2-(1H 97.75 HPLC Rt = 1.5 3
benzi m dazol -2-y1)- " 411, WMs. [M+ H =
WOROKERM4ATpi peri din- yN?/\,....11-. 365.3 PCT/IB2008/001575
met hyl pyri din-3- yl)urea hydrochloride ,..N,., NO
WD 2009/ 004427PCT/ 1 B2008/ 001575 - 137 - 82
N[(2R 4R)-2-(1H benzi m dad¢8~2-y1)- 1-
cycl obut yl pi peri di n-4-y1] -2, 3-di hydro- 1, 4- benzodi oxi ne
- 6- car boxam de hydrochl ori de
1%-5% to give the named compound as a white solid 46 mg (85%). LC-MS: 419.2,

417.3 (t = 1.7 min).
Example 3
1-((2R,4R)-2-(1H-benzo[d]imidazol-2-yl)-1-methylpiperidin-4-y!)-3-(6-
5 (trifluoromethyl)pyridin-3-yl)urea

NH
H H
N/ _,\\\\\‘N\H/N =
I -
N o A
/ N
F
F

(2R,4R)-1-tert-butyl 2-methyl 4-(3-(6-(trifluoromethyl)pyridin-3-yl)ureido)piperidine-
1,2-dicarboxylate:

o)
~ A
F l F o N 0
N
71 T

(o)

s

10 A solution of CDI (345 mg, 2.13 mmol) in THF (10 mL) was added to a solution of
(2R,4R)-1-tert-butyl 2-methyl 4-aminopiperidine-1,2-dicarboxylate (500 mg, 1.94 mmol)
in THF (15 mL) at room temperature. The reaction mixture was stirred at 70 °C for 3
hours. Then 6-(trifluoromethyl)pyridin-3-amine (345 mg, 2.13 mmol) was added to the
mixture and the resulting solution was stirred at 60 °C for 24 hours. Water (50 mL) and
15 ethyl acetate (50 mL) were added to the mixture. The organic layer was separated and
dried over MgSO, and concentrated under reduced pressure. The purification was done
by Companion (ReadySep, 40 g, silica gel packed) with ethyl acetate/heptane from 40-

60% to give 10 as a white solid 550 mg (64%). LC-MS: 447.2, 445.3(t = 2.5 min).

(2R,4R)-1-(tert-butoxycarbonyl)-4-(3-(6-(trifluoromethyl)pyridin-3-

20 yl)ureido)piperidine-2-carboxylic acid:

LiOH (118 mg, 4.93 mmol) was added to a solution of (2R,4R)-1-tert-butyl 2-
methyl 4-(3-(6-(triﬂ‘uoromethyl)pyridin-3-yl)ureido)piperidine-1,2-dicarboxylate (650 mg,
1.23 mmol) in THF/MeOH/water (3:2:1) (24 mL) and the resuiting solution was stirred at



10

15

20

25

30

. 096.77 HPLC Rt = 1.5 M5: [M+ H = 433.1 1 83
1-[ (2R, 4R) - 2- (1H benzi m dazol - 2-y1) -
WORIPHAHYATpi peri di n- 4-y1]-3-(6- nethoxypyri di RCIIB2008/001575
yl )urea hydrochloride N1 N 96.06 HPLC Rt = 2.0 Ms:
[M+ H =381.2 3 84 1-[(3R 5S)-5-(1H
benzi m dazol -2-y1)- 1- isopriaay pyrrolidin-
3-yl]-3-[4-chloro-3- (trifluoronethyl)ph enyl]urea FF
Fy 5), ..... cl . 95.36 HPLC Rt = 2.3 Ms. [M+ H =
room%mperwh'jrefe)l[ {&2Rpu) 10+ i Hsolbtiozwas ddded tdreatien solution to adjust

e BT B S Y Sk ac LB S0 T g vers were

dneé o@éﬂM@S«@h @ d&r{céﬁﬁhtéa)to givelihe kR hsadaiRl solid\5b0-mg (94%). LC-

| pi peri
MS413)3@,_ 133-'&‘1‘1%@'6‘1"1)4 benzodi oxi ne- 6- car boxami de N

(2R,4R)-tert-butyl 2-((2-aminophenyl)carbamoyl)-4-(3-(6-
(trifluoromethyl)pyridin-3-yl)ureido)piperidine-1-carboxylate:

Benzene-1,2-diamine (131 mg, 1.21 mmol)was added to a mixture of (2R,4R)-1-
(tert-butoxycarbonyI)-4-(3-(6-(triﬂuorométhyl)pyridin-3-yl)ureido)piperidine-2—carboxylic
acid (500 mg, 1.16 mmol), BOP (563 mg, 1.27 mmol) and DIEA (0.403 mL, 2.31 mmol)
in DMF (5 mL), and the resulting solution was stirred at room temperature for 8 hours.
Water (20 mL) was added to the reaction mixture and then extracted with ethyl
acetate(2 x 30 mL). The organic layers were dried over MgSO,4 and concentrated to
give a red solid. Purification was done by Companion (ReadySep, 40 g, silica gel
packed) with methanol/methylenechloride from 1-5% to give the title compound as a
white solid 550 mg (91%). LC-MS: 523.3, 521.3; (t = 2.3 min).

1-((2R,4R)-2-(1H-benzo[d]imidazol-2-yl)-1-methylpiperidin-4-yl)-3-(6-
(trifluoromethyl)pyridin-3-yl)urea:

(2R,4R)-tert-butyl  2-((2-aminophenyl)carbamoyl)-4-(3-(6-(trifluoromethyl)pyridin-
3-yl)ureido)piperidine-1-carboxylate (550 mg, 1.05 mmol) was dissolved in acetic acid (5
mL) and stirred at 65 °C for 2 hours. The reaction mixture was concentrated under
reduced pressure to remove acetic acid. Then TFA (3 mL) was added to the residue.
The resulting solution was stirred at room temperature for 2 hours. The reaction
mixture was concentrated to remove TFA and did next reaction without further
purification. 37% formaldehyde solution (0.25 mL, 3.2 mmol) in water was added to a
solution of the residue in methanol (5 mL) and the reaction mixture was stirred at room
temperature for 1 hour, then 1M sodium cyanoborohydride in THF(3.2mL, 3.2mmol) was
added carefully at 0 °C. The reaction mixture was stirred at room temperature for 18
hours and then solvent was evaporated in vacuum. Saturated sodium bicarbonate
solution (20 mL) and ethyl acetate (40 mL) were added and the mixture was stirred
about 30 min. The organic layer was separated and dried over MgSO, and
concentrated. Product was purified by Companion (ReadySep 40 g, silica gel packed)
with CH30OH/CH,CI, from 2%-6-8% to give the title compound as an off-white solid 270
mg (52%). LC-MS: 419.2, 417.3 (t = 1.7 min).



10

15

20

\ | SI hydrochloride 93.07 HPLC Rt = 1.4 M5 [M+ H]
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t et rahydr oqui nol i ne -6-carboxam de hydrochloride zz O

Z 441 0 92.32 HPLC R = 1.1 Ms: [M+ H = 404.3 1 WO

2009/ 004427PCT/ | B2008/ 00157%15-138 - 88

1-[ (2R, 4R) - 2- (1H benzi m dazol - 2-y1) -

1- net hyl pi peridi n- 4-y1]-3-(3- cyanophenyl)urea

hydrochl oride el N\ N 92 14 HPLC Rt = 1.4 M5 [M+

H = 375.2 4 89 N-[(2R 4R) - Exarhpte #€nzi m dazol - 2-y1) -

cycl opropyl net hyl eri di n- 1] -2, 3-
d.-céwyamop?mny B AR B 6 ety Ihitseiznidlinistazoh 2gd)-1-

methylpiperidin-4-yl)urea

o

(2R,4R)-1-tert-butyl 2-methyl 4-(3-(4-cyanophenyl)ureido)piperidine-1,2-
dicarboxylate:

(o]
. o
SORRGS
7

4-isocyanatobenzonitrile (1.17 g, 8.13 mmol) was added to a solution of (2R,4R)-
1-tert-butyl 2-methyl 4-aminopiperidine-1,2-dicarboxylate (2.0 g, 7.7 mmol) and NEt;
(1.3 mL, 9.3 mmol) in THF (30 mL), and the resulting solution was stirred at room
temperature for 6 hours. 1M ammonia in methanol (5 mL) was added to reaction
mixture to quench excess isocyanine. Water (100 mL) and ethyi acetate (200 mL) were
added to the mixture. The organic layer was separated and dried over MgSO,4 and
concentrated to give a solid. Purification was done by Companion (ReadySep, 80 g,
silica gel packed) with ethyl acetate/heptane from 40-70% to give the urea as a white
solid 2.9 g (90%). LC-MS: 403.2, 401.3(t = 2.6 min).

(2R,4R)-1-(tert-butoxycarbonyi)-4-(3-(4-cyanophenyl)ureido)piperidine-2-
carboxylic acid:

LiOH (143 mg, 5.96 mmol) was added to a solution of (2R,4R)-1-tert-butyl 2-
methyl 4-(3-(4-cyanophenyl)ureido)piperidine-1,2-dicarboxylate (1200 mg, 2.98 mmol) in
THF/MeOH/water (3:2:1) (24 mL) and the resulting solution was stirred at room
temperature for 18 hours. 1M HCI solution was added to reaction solution to adjust pH
to about 3, extracted with ethyl acetate (2 x 50 mL). The organic layers were dried over
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88.20 HPLC Rt = 1.4 M: [M H =433 1 90
1-[ (2R 4R)-2-(1H benzi m dazol - 2-y1) -

WORIPHRAHYATpi peri di n- 4-y1] - 3-(5-phenyl - 2- t hi eREDIHRWE/001575
hydrochloride I'lli NONTr/ ....--N, 7=14 Nit 87.90
HPLC Rt = 2.7 Ms: [M+ H| = 432.1 91

N[ (2R 4R) - 2- (1Hbenzi m dazoh{R=Yy1) -
1- met hyl pi peri di n4-y11-2-net hyl-6- otinam de
hydrochloride (trifluoromethyl)nic F,JFENITIIII1I gib
MgSBy. ahd Moncéhtrddéd HPldiveRithes atidd adfa whitle+sdiid H 501 gl (9993). LC-MS:

389}{*%5&%53@%%- bi.”i'l]m. ?Laf(l)l é-zéﬁ)zén 5-yl ) benzani de

hy (zrRaR) féitdsuty) 2-{(R-amiht-4:8-diffeth{lphenyl)carbamoyl)-4-(3-(4-

cyanophenyl)ureido)piperidine-1-carboxylate:
4,5-dimethylbenzene-1,2-diamine (39mg, 0.286mmol)was added to a mixture of

(2R,4R)-1-(tert-butoxycarbonyl)-4-(3-(4-cyanophenyl)ureido)piperidine-2-carboxylic acid
(100 mg, 0.258 mmol), BOP (120 mg, 0.27 mmol) and DIEA (0.09 mL, 0.52 mmol) in
DMF (1 mL), and the resulting solution was stirred at room temperature for 8 hours.
Water (10 mL) was added to the reaction mixture and then extracted with ethyl acetate
(2 x 20 mL). The organic layers were dried over MgSO4 and concentrated to give a red
solid. Purification was done by Companion (ReadySep, 12 g, silica gel packed) with
ethyl acetate/heptane from 50-80% to give the title compound as a white solid 104 mg
(80%). LC-MS: 507.3, 505.4 (t =2.4 min).

1-(4-cyanophenyl)-3-((2R,4R)-2-(5,6-dimethyl-1H-benzo[d]imidazol-2-yl)-1-

methylpiperidin-4-yl)urea:

(2R ,4R)-tert-butyl 2-((2-amino-4,5-dimethylphenyl)carbamoyl)-4-(3-(4-
cyanophenyl)ureido)piperidine-1-carboxylate (104 mg, 0.205 mmol) was dissolved in
acetic acid(1 mL) and stirred at 65 °C for 2 hours. The reaction mixture was
concentrated under reduced pressure to remove acetic acid. Then TFA (1 mL) was
added to the residue. The resulting solution was stirred at room temperature for 2
hours. The reaction mixture was concentrated to remove TFA and did next reaction
without further purification. 37% formaldehyde solution (0.046 mL, 0.616 mmol) in water
was added to a solution of the residue in methanol (2 mL) and the reaction mixture was
stirred at room temperature for 1 hour, then 1M sodium cyanoborohydride in THF (0.62
mL, 0.62 mmol) was added carefully at 0°C. The reaction mixture was stirred at room
temperature for 18 hours and then solvent was evaporated in vacuum. Saturated
sodium bicarbonate solution (5 mL) and ethyl acetate (20 mL) were added and the
mixture was stirred about 30 min. The organic layer was separated and dried over
MgSQO,, and concentrated. Product was purified by Companion (ReadySep 12 g, silica
gel packed) with CH3;OH/CH,CI; from 1-5% to give the title compound as an off-white
solid 71 mg (73%). LC-MS: 403.3, 401.4 (t = 1.8 min).
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HPLC Rt = 1.3 Ms: [M+ H = 402.3 1 93

1-1(3S,55)-5-(1H benzi m dazol -2-yl1)- 1-
WO 29810944471 pyrrol i di n- 3-y1]-344-chl or o- 3- PCT/IB2008/001575

(trifluoromethyl)ph enyllurea F FY FNV 110 c,ii,. 85.20

HPLC Rt = 2.3 Ms: [M+ H = 466 4 W)

2009/ 004427PCT/ | B2008/ 00157Y%17-139 - 94

N[ (2R, 4S) - 2- (1H benzi m dazol - 2-y1) -

1- net hyl pi peri di n-

4-y1] -2, 3-di hydro- 1, 4- benzodi oxi ne- 6- car boxam de h

hydrochloride \ 0O 10 79.70 HPLC Rt = 1.6 Ms: [M

=393.1 195 N[(2R 4R)-2-(1H 78.70 HPLC Rt = 1.

+ H
6 3

benzi m dazol -2-y1)- . Example 5
N
o ..~“\
0

(2R,4R)-tert-butyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)-2-(1-(2-
(tetrahydro-2H-pyran-2-yloxy)ethyi)-1H-benzo[d]imidazol-2-yl)piperidine-1-
carboxylate:

To a solution of (2R, 4R)-tert-butyl 2-(1H-benzo[d]imidazol-2-yl)-4-(2,3-
dihydrobenzo[b][1,4]dioxine-6-carboxamido)piperidine-1-carboxylate (200 mg, 0.418
mmol) in DMF (2 mL) was added 2-(2-bromoethoxy)-tetrahydro-2H-pyran (114 mg,
0.543 mmol) and K,CO3 (116 mg, 0.836 mmol), and the reaction mixture was stirred at
80 °C for over night. Water and ethyl acetate were added to the mixture, organic-layer
was separated and dried over MgSO4 and concentrated. The residue was purified by
HPLC with 0.1%HCOOH in water/0.1% HCOOH in ACN from45-70% to give the named
compound as white solid 90 mg (35%). LC-MS: 607.2 (t = 2.9 min).

(2R,4R)-tert-butyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)-2-(1-(2-
hydroxyethyl)-1H-benzo[d]imidazol-2-yl)piperidine-1-carboxylate:

(2R,4R)-tert-butyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)-2-(1-(2-
(tetrahydro-2H-pyran-2-yloxy)ethyl)-1H-benzo[d]imidazol-2-yl)piperidine-1-carboxylate
(90 mg, 0.15 mmol) was added to a solution of acetic acid (2 mL), THF (1 mL) and water
(0.5 mL) (4:2:1), the resulting solution was stirred at 45 °C for over night. The reaction
mixture was concentrated to give a yellow oil as title compound (LC-MS: 523.2, t = 2.3
min) for the next reaction without further purification.

(2R,4R)-tert-butyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)-2-(1-(2-
(methylsulfonyloxy)ethyl)-1H-benzo[d]imidazol-2-yl)piperidine-1-carboxylate:

Methanesulfonyl chloride (561.3 mg, 0.448 mmol) was added to a solution of
(2R,4R)-tert-butyl 4-(2,3-dihydrobenzolb][1,4]dioxine-6-carboxamido)-2-(1-(2-
hydroxyethyl)-1H-benzo[d]imidazol-2-yl)piperidine-1-carboxylate (78 mg, 0.15 mmol)



10

15

20

25

M. [M+ H = 1- met hyl pi peridi n- 4-yl ] norpholine-4-

carboxam de hydrochloride 1 ..-- 344.3 96
WORIYPRIZAR) - 2- (1H 76.30 HPLC Rt = 2.4 3 PCT/IB2008/001575

benzi m dazol -2-yl)- git ns:[o+ H = _

1- met hyl pi peridin- 4-yl]-3-(5- nmethoxypyridin-3-

yl )urea hydrochloride , NINJUMBN..." 381.2 97

N[(2R 4R)-2-(1H 75.40 HPLC Rt = 1.1

and DMAP (3.5 mg) in pyridine (1 mL) at 0 °C and the resulting mixture was stirred at
room temperature for 5 hours. Water and ethyl acetate were added to the reaction
mixture. The organic layer was separated and dried over MgSO, and concentrated to
give a yellow solid, which was purified by Companion (ReadSep, 12 g, silica gel packed)
with ethyl acetate/heptane from 30-70% to give title compound as a white solid 65 mg
(73%). LC-MS: 601.1(t = 2.6 min).

(2R,4R)-tert-butyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)-2-(1 -(2-
(tetrahydro-2H-pyran-2-yloxy)ethyl)-1H-benzo[d]imidazol-2-yl)piperidine-1-
carboxylate:

(2R,4R)-tert-butyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)-2-(1-(2-
(methylisulfonyloxy)ethyl)-1H-benzo[d]imidazoi-2-yl)piperidine-1-carboxylate (65 mg,
0.11 mmol) was dissolved in TFA (1 mL) and stirred at room temperature for 2 hours.
The reaction mixture was concentrated to removed TFA, the residue was dissolved in
DMF (1 mL) and K,COj3 (30m g, 0.22 mmol) was added to it, the resulting mixture was
stirred at 60 °C for over night. Water and ethyl acetate were added to reaction mixture,
the organic layer was separated and dried over MgSQ, and concentrated. Purification
was done by Companion (ReadSep, 12 g, silica gel packed) with CH30H/CH,Cl, from 1-
5% to give a white solid 30 mg (60%) as title compound. LC-MS: 405.2 (t=1.4 min).

Free base of Example 31

Rekael
H3C’N 0 CN

(2R,4R)-1-tert-butyl 2-methy! 4-(3-(4-cyanophenyl)ureido)piperidine-1,2-

dicarboxylate
H H 0
OO
N3 o) NYO
vt °

4-isocyanatobenzonitrile (1.17 g, 8.13 mmol) was added to a solution of (2R,4R)-
1-tert-butyl 2-methyl 4-aminopiperidine-1,2-dicarboxylate (2.0 g, 7.7mmol) and NEt, (1.3
mL, 9.3 mmol) in THF (30 mL), and the resulting solution was stirred at room
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1 benzimdazol-2-y1)- ON M: [M+ H =
1- et hyl pi peridin- (NN 394.3 4-y1] -2, 3-

WORPIHH71, 4] di oxi no [ 2, 3-b] pyri di ne-7- car boX&H{1H008/001575
hydr ochl ori de \ 98 1-[ (2R, 4R)-2-(1H 74.50 1H NWR
(CD300, 4 benzim dazol-2-y1)- 400 MHz) 6 1.83-

1-(2- -119-

temperature for 6 hours. 1M ammonia in methanol (5 mL) was then added to the
reaction mixture to quench excess isocyanine. Water (100 mL) and ethyl acetate (200
mL) were added to the mixture. The organic layer was separated and dried over MgSO,4
and concentrated to give a solid. Purification by Companion (ReadySep, 80 g, silica gel
packed) using ethyl acetate/heptane from 40-70% as eluent provided the title compound
as a white solid 2.9 g (90%). LC-MS: 403.2, 401.3 (t = 2.6 min).

(2R,4R)-1-(tert-butoxycarbonyl)-4-(3-(4-cyanophenyl)ureido)piperidine-2-
carboxylic acid

H H (u)\
N NENQYgH
7(o

LiOH (143 mg, 5.96 mmol) was added to a solution of (2R,4R)-1-tert-butyl 2-methyl 4-(3-
(4-cyanophenyl)ureido)piperidine-1,2-dicarboxylate (1200 mg, 2.98 mmol) in
THF/MeOH/water (3:2:1) (24 mL) and the resulting solution was stirred ‘at room
temperature for 18 hours. 1M HCI solution was added to reaction solution to adjust the
pH to about 3, the mixture was then extracted with ethyl acetate (2 x 150 mL), and the
combined organic layers were dried over MgSO, and concentrated to give the acid as a
white solid 1150 mg (99%). LC-MS: 389.2, 387.3 (t = 2.1 min).

(2R,4R)-tert-butyl 2-((2-amino-phenyl)carbamoyl)-4-(3-(4-
cyanophenyl)ureido)piperidine-1-carboxylate

H H o
N__N JU
B e
Nﬁ 0O QYU NHz
o)
—

Benzene-1,2-diamine (365 mg, 3.38 mmol) was added to a mixture of (2R,4R)-1-(tert-
butoxycarbonyl)-4-(3-(4-cyanophenyl)ureido)piperidine-2-carboxylic acid (1400 mg, 3.60
mmol), BOP (1600 mg, 3.6 mmol) and DIEA (1.2 mL, 6.9 mmol) in DMF (20 mL), and
the resulting solution was stirred at room temperature for 8 hours. Water (100 mL) was
added to the reaction mixture and it was then extracted with ethyl acetate (2 x 200 mL).
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1.87 (m 1H), phenyl et hyl ) pi peri d 1.99-2.13 (m
in-4-yl]-3-(4- 3H), 2.42-2.46 cyanophenyl ) ur ea
WO(24P9/004427 2. 58- 2.70 (m 3H), 2. 78- PCABLYR/001575

-120 -

The organic layers were dried over MgSO4 and concentrated to give a red solid.
Further purification by Companion (ReadySep, 80 g, silica gel packed) using ethyl
acetate/heptane from 50-80% as eluent provided the titte compound as a white solid
1600 mg (93%). LC-MS: 479.1, 477.2 (t = 2.3 min).

1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-3-(4-cyanophenyl)urea
(2R, 4R)-tert-butyl 2-((2-amino-phenyl)carbamoyl)-4-(3-(4-
cyanophenyl)ureido)piperidine-1-carboxylate (1600 mg, 3.34 mmol) was dissolved in
acetic acid (10 mL) and stirred at 65 °C for 2 hours. The reaction mixture was
concentrated under reduced pressure to remove acetic acid. Trifluoroacetic acid (10
mL) was added to the residue. The resulting solution was stirred at room temperature
for 2 hours. The reaction mixture was concentrated to remove TFA and the resulting
product was used in the next step without further purification. 37% formaldehyde
solution (1.24 mL, 16.7 mmol) in water was added to a solution of the residue in
methanol (20 mL) and the reaction mixture was stirred at room temperature for 1 hour,
then 1M sodium cyanoborohydride in THF (10.5 mL, 10.5 mmol) was added at 0 °C.
The reaction mixture was stirred at room temperature for 18 hours and the solvent was
evaporated under vacuum. Saturated sodium bicarbonate solution (50 mL), water (100
mL) and ethyl acetate (200 mL) were added and the mixture was stirred about 30
min. The organic layer was separated, dried over MgSO,, and concentrated. The
resulting product was purified by Companion (ReadySep 40 g, silica gel packed) using
CH3OH/CH,Cl; from 1-5% as eluent to provide the title compound as an off-white solid
915 mg (73%). LC-MS: 375.3, 373.3(t = 1.5min). 'H NMR(acetone-D6): 5 1.81 (m,
2H), 1.9-2.05 (m, 2H), 2.10 (m, 1H), 2.17 (s, 3H), 2.52 (m, 1H), 2.94 (m, 1H), 3.86 (m,
1H), 4.2 (m, 1H), 6.4 (d, 1H), 7.16 (m, 2H), 7.52 (m, 2H), 7.60 (m, 2H), 7.62 (m, 2H),
8.46 (s, TH).

Examples listed in the following table were prepared using procedures analogous
to those described above. In the following table, the structures are shown; if a salt is

associated it is identified in the “Compound Name* column.



1H), 3.14-3.18 (m 2H), 3.91- 3.94 (m 1H),
4.08-4.10 (m 1H), 6.95 (d, 2H), 7.15-7.10
WO(2|QQ9/004427 PCT/IB2008/001575
=121 -
EX.#| COMPOUND STRUCTURE SMO CELL | ANALYTICAL EX#
NAME DATA PREP
INHIBITION
@2 uM
6 | 2,3-Dihydro- \ 105.26 (acetone-D6) & 1
benzo[1,4]dioxine- /QiN\> _____ N 1.97(m, 2H), 2.16
6-carboxylic acid N < 2 (m, 5H), 2.40 (s,
[1-methyl-2-(6- \ 3H), 2.62 (m,
methyl-1H- o 1H), 2.92 (m,
benzoimidazol-2- 07 ‘[ I j 1H), 3.90 (m,
yl)-piperidin-4-yi]- o 1H), 4.24 (m,
amide 4H), 4.41 (m,
hydrochloride 1H), 6.8 (m, 1H),
6.97 (m, 1H),
7.16 (s, 1H), 7.40
(m, 3H), 7.52 (d,
1H);
HPLCRt=1.2
MS:[M+H]=
407.3
7 1-(4-cyanophenyl)- | . i 109.08 HPLCRt=2.0 4
3(2R,4R)-1- i MS: [M + H] =
g\ef:hyl-2-[5-h ) »i 4432
rifluoromethyl)- N
1H-benzimidazol- | ﬁ WIN\O‘ ¥
2-yllpiperidin-4- A =
yl}urea
hydrochloride
8 tert-butyl (2S,4S)- %o o (CD;0D) 5 1.42 4
2-(1H- e F Y . (s, 9H), 2.54 (m,
benzimidazol-2-yl)- [ F 0 4 D 1H), 2.88 (m,
4-]({[4-chloro-3- . 3L N 1H), 3.58 (m,
(trifluoromethyl)ph NN 1H), 3.64 (m,
enyl]lamino}carbon 1H), 4.58 (m,
yhamino]pyrrolidin 1H), 5.25 (m,
e-1-carboxylate 1H), 7.21-7.30
(m, 4H), 7.35-
7.45 (m, 3H),
7.60 (d, 2H), 7.70
(d, 1H)
HPLCRt=2.62
MS: M +H]=
524 .4
9 N-[(3S,5S)-5-(1H- HPLCRt=14 1
benzimidazol-2- o /Q MS: [M +H] =
yhpyrrolidin-3-yl}- [ Ny 365
2,3-dinydro-1,4- o “\O)»N
benzodioxine-6- 0 N
carboxamide




3H), 7.21 (dd, 2H), 7.49-7.59 (m 6H);
HPLC Rt = 2.8 M5. [M+ H =
WO 2009/004427 PCT/IB2008/001575
-122 -

10 | benzyl (2S,4S)-2- 106.29 HPLC Rt=2.34 1
(1H-benzimidazol- [o NQ MS:[M+H]=
2-yl)-4-{(2,3- N \ 499.3
dihydro-1 4- 0: : Y \ON/L"
benzodioxin-6- ° >//0\/©
ylcarbonyi)amino]p 0
yrrolidine-1-
carboxylate

11 | N-(3S,5S)-5-(1H- 110.10 HPLC Rt=1.67 1
benzimidazol-2- Eo " /@ MS: [M +H]=
yhpyrrolidin-3-yl}- O 365.2
2,3-dihydro-1,4- ot *
benzodioxine-6-
carboxamide

12 | N-(2R,13bR)- 64.10 (CD;0D) & 5
1,3,4,6,7,13b- o /Q 1.97(m, 1H), 2.11
hexahydro-2H- [ . 't‘-\\—N (m, 2H),
pyrido[2',1":3,4]pyr o 2.8(m,1H), 2.85
azino{1,2- 0 N\J (d, 1H), 2.92 (m,
aJbenzimidazol-2- 1H), 3.20 (dd,
yl}-2,3-dihydro-1,4- 1H), 3.70 (d,3H),
benzodioxine-6- 4.06 (m,1H), 4.18
carboxamide (m,1H), 4.2 (m,
hydrochloride 4H), 4.38 (m,

1H), 6.42 (d,

1H), 6.85 (d, 1H),
7.20-7.40 (m,
5H), 7.68 (m, 1H)
HPLCRt=14
MS:[M+H]=
405.2

13 | 1-[4-chloro-3- £ F 84.20 HPLCRt=23 4
(trifluoromethyl)ph F o (17 ---- «ND*F MS:[M+H]=
enyl]-3-[(35,55)-5- | © J . 4422
(6-fluoro-1H- N
benzimidazol-2-
yh)pyrrolidin-3-
yllurea

14 | 1-[4-chloro-3- FF ! NQ 81.80 HPLCRt=2.2 4
(trifluoromethyl)ph F ;_7 8 F MS: [M + H] =
enyl]-3-[(3R,55)-5- | ¢ 3, 456
(6-fluoro-1H- N

benzimidazol-2-yl)-
1-methylpyrrolidin-
3-yilurea
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N[ (2R 4R) - 2- (1H benzi m dazol -2- yl)piperidin-4-yl]-
WOROBVMHHATdr 0- 1, 4- benzodi oxi ne-6- car boxam de PCT/IB2008/001575

trifluoroacetate \

+

benzi m dazol - 2-y1) -
di hydro-2H 1, 4- benzoxazi ne- 6-
hydrochl oride 40 411 N\ 63.70 HPLC Rt

H

car

N 110 72.00 HPLC Rt
=379 1 100 N[ (2R 4R) - 2- (1H
1- met hylypgperi di n4-y1] - 3- oxo- 3, 4-

boxam de
1.

1.3 M5 [M

3 MS

15H]
1_
i 0
1.

AERUR)2- (101 [1-[ (2R, 4R} - 2- (1Hben
reebzinidgdop®yl)- i n-
i rm@hydideridiea [hydr ochl orfi dg¢
WS M + H]

(trifluoromethoxy)p
henyllurea
hydrochloride

4-y1] - K[L5- (tr

FF

419. 2

Z1 My flggz ol
i f1 uorons

62. 50 |34

16

1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-3-pyridin-4-
ylurea
hydrochloride

110.60

HPLCRt=15 3
MS: [M + H] =
351.2

17

1-[4-chloro-3-
(trifluoromethyl)ph
enyl]-3-[(3R,5S)-1-
methyi-5-(6-
methyl-1H-
benzimidazol-2-

yhpyrrolidin-3- .~

yljurea

63.20

HPLC Rt = 2.3
MS: [M + H] =
452

18

1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-3-[4-
(trifluoromethyl)ph
enyllurea
hydrochloride

109.90

HPLC Rt=1.8
MS: [M + H] =
418.1

19

1-[(2R,4R)-2-(5-
cyano-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-3-(4-
cyanophenyl)urea
hydrochloride

109.48

HPLC Rt= 1.6
MS: [M + H] =
400.2




3 102 N[(2R 4R)-2-(1H benzi m dazol -2-y1) -

1- et hyl pi peridin- 4-yl]-4-fluoro-3- nethoxybenzam d e
WO 200900487 0acet at e \' N - 0 102.0 HPLC Rt = PCIYBRAY8/001575

[M+ H =383.23 1 N-. 103 N[(2R 4R) - 2- (1H

benzi m dazol - 2-y1) - 1-nethyl pi peridin- 4-yl]-6-

nmet hyl qui nol i ne-4- carboxanidg-trifluoroacetate 411 N

"\ N 100.0 HPLC Rt = 0.92 Ms: [M+ H = 400.27 1
20 1-[4-chloro-3- F.F N 63.00 HPLC Rt=2.13
(trifluoromethyl)ph F o (Nj""'«N@\o/ MS: [M +H]} =
enyl]-3-((38,55)-5- | © e 454
(6-methoxy-1H- N
benzimidazol-2-
yl)pyrrolidin-3-
yllurea
21 | N-{(3S,55)-5-(1H- 61.80 (CD;0D) 52.10
benzimidazol-2-yl)- 0 /Q (m, 1H), 2.18 (s,
1-methylpyrrolidin- [ j:jl\rfN N 3H), 2.78 (m,
3.yl]-2, 3-dihydro- 0 \O)‘ 1H), 2.82 (m,
1,4-benzodioxine- 0 N 1H), 3.10 (d, 1H),
6-carboxamide 3.82 (m, 1H),
4.10 (m 4H), 4.78
(m, 1H), 6.80 (d,
1H), 7.21 (m,
3H), 7.38 (m,
1H), 7.42 (s, 2H),
7.55 (b, 1H), 8.3
(d, 1H)
HPLC Rt=1.64
MS:[M+H]=
379.2
22 | 1-Ja-chloro-3- FF | 101.87 | HPLCRt=23
(trifluoromethyl)ph | F o CNJ ----- Qﬁ MS: [M + H] =
enyl]-3-[(35,58)-1- | o . N 452
methy|-5-(6- N
methyl-1H-
benzimidazol-2-
yl)pyrrolidin-3-
yllurea
23 | 1-{4=chioro-3- . N 100.50 |[HPLCRt=24
(triflucromethyl)ph i N D\ MS: [M +H] =
enyl)-3-[(3R 58)-1- | _ a ST 480
isopropyl-5-(6- N)\\N
methyl-1H-
benzimidazol-2-
yl)pyrrolidin-3-
yllurea
24 | tert-butyl (2S,4R)- %0 0 63.10 HPLCRt=24
2-(1H- . F Y ou MS: [M + H] =
benzimidazol-2-yl)- | F NGl @ 524
4-[({[4-chloro-3- o °>\\ ;—7 N
(triflucromethyl)ph oV
enyllamino}carbon
ylhamino]pyrrolidin
e-1-carboxylate
25 | 1-[4-chloro-3- FF | N 105.02 HPLCRt=2.3
(trifluoromethyl)ph | * Q ----- </N©\o’ MS: [M + H] =
enyl]-3-[(35,55)-5- | c . 468
(6-methoxy-1H- N
benzimidazol-2-yl)-
1-methylpyrrolidin-




0 104 N[(2R 4R)-2-(1H benzi m dazol - 2-y1) -

1- et hyl pi peri di n-

4-yl]-2-(1- benzof uran-2-
7z Q 99.5 HPCE/IRR008/001575

WOR09%¥Wd42dni de trifluoroacetate z

1.16 M.
(2S)-N-[ (2R, 4R) - 2-

[M+ H =
2009/ 004427PCT/ 1 B2008/ 001575 -
(1H benzit2s5dazol -

389.24 1

141 -

WO
105

3-yljurea

26 | 1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-3-{4-chloro-3-
(trifluoromethyl)ph
enyllurea
hydrochloride

108.61

HPLC Rt = 2.0
MS: [M + H] =
452

27 j N{(2R,4R)-2-[5-
(dimethylamino)-

2-yI}-1- [

yl}-2,3-dihydro-1,4-
benzodioxine-6-
carboxamide
hydrochloride

1H-benzimidazol- o

methylpiperidin-4- o

108.32

HPLC Rt=1.3
MS: [M + H] =
436.1

28 | 1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-3-(3,5-
dichlorophenyljure
a hydrochloride

Cl

Ci

108.16

HPLC Rt=2.0
MS: [M+Hj=
418

29 1-(4-cyanophenyl)-
3-[(2R,4R)-2-(5-
methoxy-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yllurea
hydrochloride

108.08

HPLC Rt=16
MS: [M + H] =
405.3




met hyl pi peri di n-4- y1]-2, 3-di hydro-1, 4-

benzodi oxi ne-2- carboxam de trifluoroacetate . N 40
WOPROBIOMEA'C Rt = 1.13 MS: [M+ H = 393.23 1 1FET/IB2008/00157S
N-[(2R 4R)-2-(1H benzi m dazol - 2-y1) -

1- met hyl pi peridin- 4-yl]-2-(2H 1, 2,3- benzotri azol - 2-
ypacetam de trifluoroacetatg2624.5 HPLC Rt = 1. 05 Ms:

[M+H =390.251 1.,z , ir 107
N[(2R 4R) -2- (1H benzi m dazol - 2-y1) -
3al- nefdrRAR)izaend di n- 4-y1] - 2- ci( met hy| t hiop38engzapuo rie 1.8 4
t r|i Hehzimidemt:2yixt |e MS: [M +H] =
1-methylpiperidin- 3841
4-y(]-3-(4-
chlorophenyl)urea 0w N
hydrochloride Y
N
/U
/=N
N@

31 | 1-[(2R,4R)-2-(1H- N 107.27 (acetone-D6) & 4
benzimidazol-2-yl)- Il 1.81 (m, 2H), 1.9-
1-methylpiperidin- 2.05 (m, 2H),
4-yl)-3-(4- 2.10 (m, 1H),
cyanophenyl)urea 2.17 (s, 3H), 2.52
hydrochloride (m, 1H), 2.94 (m,

OYN 1H), 3.86 (m,
N 1H), 4.2 (m, 1H),
6.4 (d, 1H), 7.16
/U (m, 2H), 7.52 (m,
2H), 7.60 (m,
=N 2H), 7.62 (m,
N 2H), 8.46 (s, 1H)
HPLCRt=13
MS: [M+H]=
375.4

32 [ 1{(2R,4R)-2-(1H- 107.12 HPLCRt=138 3
benzimidazol-2-yl)- N’Q MS:[M +H] =
1-methylpiperidin- ~N __..-“\N 369.2
4-yl]-3-(6- | \Q/NU
fluoropyridin-3- F” N ~
ylurea
hydrochloride

33 | N-[(2R,4R)-2-(1H- 114.00 HPLCRt=1.6 1
benzimidazol-2-yl)- o /Q MS: [M +H]=
1-methylpiperidin- N 391.3
4-yllchromane-6- e N
carboxamide o U
hydrochloride N

34 | N-{(2R,4R)-2-(6- \ 107.04 HPLCRt=1.7 1
chioro-1H- /@:"» ,,,,, N MS: [M + H] =
benzimidazol-2-yl)- | N 427.2
1-methylpiperidin- N
4-yl}-2,3-dihydro- o
1,4-benzodioxine- © j
6-carboxamide o
hydrochloride




88.3 HPLC Rt
-N 40

1. 06 ME:

[M+ H

=381.21 1

WORIPHM2T pi peri di n- 4-y1]-2-(2H indazol - 2-
yl )acetam de trifluoroacetate O N/ No "/K\ N, (N
/---N NO 86.4 HPLC Rt
109 N[ (2R, 4R -2- (1H benzinR@dazol - 2-y1l) -
1- met hyl pi peridin- 4-yl1]-2-(1H
vl)acetam de trifluoroacetate / 410 NN\o /(N...<\N -

1. 08 ME:

[M+ H

i ndazol - 1-

41 \' N

108 N[(2R 4R -2-(1H benzi m dazol - 2-y1) -

PCT/IB2008/001575

=389.26 1

355-[-1N@AR,4RR185. 2|HPLC Rt = 1. 07 JFI[ M1ge.¢d F HBB.RE2 2D
methyl-2-[5- F MS: [M + H] =
(trifluoromethyl)- N 487.2
1H-benzimidazol- N A
2-yllpiperidin-4-yf}- ® I\ON
3-[6- F N ~
(trifluoromethyhpyr | ©F
idin-3-ylJurea
hydrochloride
36 | 1-(4cyanophenyl)- 106.56 HPLCRt=16
3-{(2R 4R)-1- N’C§ MS: [M + H] =
methy}-2-(5- NN L 389.3
methyl-1H- v@/ N <N
benzimidazol-2- Ny o N
yl)piperidin4-
yllurea
hydrochloride
37 | 1{(2R,4R)-2-(1H- ~o 106.48 HPLCRt=138
benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- 380.1
4-yl]-3-(4-
methoxyphenyf)ure
a hydrochloride OYN
N
T
/=N
N
38 | N-[(2R,4R)-2-(6- \ 106.03 (CD;0D) 5 1.97
methoxy-1H- J@[N» ,,,,, Q (m, 2H), 2.1 (m,
benzimidazol-2-yl)- | ~, N 2H), 2.1 (s,3H),
1-methylpiperidin- N 2.42 (m, 1H),
4-yi]-2,3-dihydro- 0)\(:[0 2.92 (m, 1H),
1,4-benzodioxine- ) 3.70 (m. 1H),
6-carboxamide 0 3.80 (s,3H), 4.24
hydrochloride (m, 4H), 4.38 (m,
1H), 6.24 (d, 1H),
6.85 (m, 2H), 7.0
(b, 1H), 7.12 (m,
2H), 7.15 (s, 1H),
7.4 (b, 1H)
HPLCRt=1.3
MS: [M + H] =
423.3




WD 2009/ 004427PCT/ 1 B2008/ 001575 - 142 - 110

N[ (2R 4R) - 2- (1H benzi m dazol - 2-y1) -
WORIPHAHYATpi peri di n- 4-y11-2- phenyl acet am de
trifluoroacetate it. \ _ 40 83.2 HPLC Rt

PCT/IB2008/001575
1.07 ME:

[M+ H = 349.23 1 111 N[(2R 4R -2-(1H
benzi m dazol - 2-y1)- 1-nethykpgperidin- 4-yl]-4-
nmet hoxybenzam d e trifluoroacetate _ 0 83.2 HPLC Rt
=1.02 Ms: [M+ H = 365.24 1 112
39N [1([2R, aRRp A4-( TH zi mdazol - 2-y[1) 40590 [ 1HNMR 4
1-|mehdnyibigdopsyl)-di n- 4-y11- 3- N (CDs0D, 400
1-isobutylpiperidin- N o /©/ MHz) 6 0.73 (d,
4yi34- | . )LN 3H), 0.82 (d, 3H),
cyanophenyl)urea Y 1.75 (m, 1H),
1.82 (m, 1H),
1.92 (m, 1H),
2.00 (m, 1H),
2.04 (m, 1H),
2.10 (m, 1H),
2.20 (m, 1H),
2.38 {m, 1H),
3.10 (m, 1H),
3.79 (m, 1H),
4.08 (m, 1H),
7.21 (dd, 2H),
7.50-7.60 (m,
4H), 7.62 (d, 2H);
HPLCRt=26
MS: [M + H] =
417
40 | 1{(2R,4R)-2-(1H- 105.85 |HPLCRt=13 3
benzimidazol-2-yl)- N’Q MS:[M+H]=
1-methylpiperidin- N A,..\“\N 383.3
4-yl}-3-(6-fluoro-5- ® \IJNU‘
methyipyridin-3- F7 N ~
ylurea
hydrochloride
41 | 1{(2R4R)-2-(1H- F 105.81 HPLCRt=15 4
benzimidazol-2-yl)- \(:(\j MS: [M + H] =
1-methylpiperidin- o 426.3
4-yl)-3-(6-flucro-
4H-1,3- OYN
benzodioxin-8- N
yhurea O/
hydrochloride —N_
/=N
N
42 | N-[(25,4R)-2-(1H- o N 105.67 HPLCRt=15 1
benzimidazol-2-yl)- [oj@\,(" ';@ MS:[M +H]=
1-methylpiperidin- o N 393
4-yl}-2,3-dihydro- o
1.4-benzodioxine-
6-carboxamide
hydrochloride
43 | 1-l(2R4R)-2-(1H- 105.51 HPLC Rt=2.0 3
benzimidazol-2-yl)- rr@ MS:[M+H]=
1-methylpiperidin- N ..~-‘LN 376.2
4-yl]-3-(5- X I\C’q
cyanopyridin-2- N ~
ylurea
hydrochloride




nmet hoxybenzam d e trifluoroacetate -1:3 4111 N.... \

N _ SNOS81.7 HFLCR =1.04 Ms: [M+ H = 365.23 1
WORPB/MN44272R, 4R) - 2- (1H benzi m dazol - 2-y1) - PCT/IB2008/001575

1- net hyl pi peridin- 4-y1]-1-nethyl-1H ndole- 2-

carboxam de trifluoroacetate / N -\ 76.1 HPLC Rt =

1.27 M5 [M+ H = 388.26 11290 /

44 | N-[(2R,4R)-2-(1H- 105.48 HPLCRt=15
benzimidazol-2-yl)- MS: [M + H] =
1-ethylpiperidin-4- N 407.2
y1}-2,3-dihydro-1 4- >
benzodioxine-6- N
carboxamide
hydrochloride 0)\@03

o]

45 | N{(2R,4R)-2-(6- 105.47 (CD,0D) b
fluoro-1H- N 1.97(m, 2H), 2.15
benzimidazol-2-yl)- N (m, 2H),
1-methylpiperidin- | © 2.2(s,3H), 2.46
4-y|}-2, 3-dihydro- o (m, 1H), 2.92 (m,
1,4-benzodioxine- o? ‘[ :[ j 1H), 3.70 (m,
6-carboxamide o 1H), 4.24(m, 4H),
hydrochioride 4.38 (m, 1H),

6.24 (d, 1H), 6.85
(m, 1H), 7.0 (m,
1H), 7.22(m, 2H),
7.3(s, 1H), 7.4(b,
1H)

HPLC Rt = 1.41
MS: [M + H] =
411.3

46 | 1{(2R,4R)-2-(1H- ( _N 105.42 'H NMR (CD,0D,
benzimidazol-2-yl)- N z 400 MHz) 5 1.04
1'-]e:t5h(y‘1piperidin-4- _\O\Nj\N /©/ gtH:);Hz) 0148(6 (m,
yl]-3-(4- \ ,2.04 (m,
cyanophenyl)urea é/" 2H), 2.14 (m,

1H), 2.27 (m,
1H), 2.49 (m,
2H), 3.14 (m,
1H), 3.90 (m,
1H), 4.11 (m,
1H), 7.21 (dd,
2H), 7.49-7.62
(m, 6H);
HPLCRt=25
MS:[M+H]=
389

47 | N-[(2R,4R)-2-(1H- 0 105.41 HPLC Rt =1.31
benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- 377.3
4-yl)-2,3-dihydro-1-
benzofuran-5-
carboxamide 0° N
hydrochloride ﬁj

N7
/




0

114 N[(2R 4R)-2-(1H benzi m dazol - 2-y1) -
4-y1]-2-(1, 3- benzoxazol - 2-

1- et hyl pi peri di n-

WOR09%W442dmi de trifl uoroacetate el
408.27 1 WO
143 -

= 0.94 Ms:
2009/ 004427PCT/ | B2008/ 001575 -

[M+ H

N-

115

N[(2R 4R) - 2- (1H benzi m daz@p-2-y1l) -

1- met hyl pi peridin- 4-yllpyrazolo[l ,5-
carboxam de trifluoroacetate 1 \ 1 ti

\ 40 75PSTAPRAES/AR1STS

a] pyri di ne- 3-
\p 69.

6 HPLC Rt

48
/ -

OL-{@2R A5:2-(1 | H
-Hendimidado)-2ry))-1|1 P
1-methylpiperidin-
4-yl}-3-(2,6-
dimethylpyridin-3-
yhurea
hydrochloride

= 375. 25

1 N-
N/Q
A

- - -105.3N. .

-HRLC/R¥= 15

MS: [M + H] =
379.3

49

N-[(2R,4R)-2-(5,6-
dimethyl-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-2,3-dihydro-
1,4-benzodioxine-
6-carboxamide
hydrochloride

105.29

HPLCRt=15
MS: [M + H] =
4213

50

4-acetyl-N-
[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methyipiperidin-
4-yl]-3,5-dimethyl-
1H-pyrrole-2-
carboxamide
hydrochloride

105.07

HPLCRt=1.3
MS: [M + H] =
394.3

51

1 4-ylurea

1-(4-cyanophenyl)-
3-{(2R,4R)-2-(5-
fluoro-1H-
benzimidazol-2-yl)-
1-methylpiperidin-

hydrochlioride

105.02

HPLCRt=16
MS: [M + H] =
393.2

52

1-(4-cyanophenyl)-
3-(2R,4R)-2-(5,6-
dimethyl-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yllurea
hydrochloride

104.97

HPLCRt=138
MS: [M + H] =
4033

53

1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yi}-3-(4-
isopropylphenyl)ur
ea hydrochloride

104.80

HPLC Rt = 2.1
MS: [M + H] =
392.4




116 N[ (2R 4R)-2-(1H benzi m dazol - 2-y1) -

1- et hyl pi peri di n- di hydro-1- benzof uran- 5-

WOR09%W44%dmi de trifluoroacetate 41 \ N -N N 4®CEGB2008/001575
HPLC Rt = 1.06 M5 [M+ H = 391.27 1 117

N[ (2R 4R)-2-(1H benzi m dazol - 2-y1) -

1- et hyl pi peridi n- 4-y1] - 3--f3ger o- 4- net hoxybenzam d e
trifluoroacetate F 65.4 HPLC Rt = 1.12 Ms: [M+ H =
383.22 1 10\ N -N 40 118

AN [ -24R, #8)2-(2H{ 1[H- benzi m dazol - - 10476 |HPLCRt=13 4
1- kipidpaagp2yh-di n- 4-y1]-7- byr azol o[ [IM& [M + H] =
- Pq‘]ﬁ;hgmlmdla- CWU@r 1 uof oacet at g/ 362 / <0 \

_y = Y omf -

cyanopyridin-3-

yhurea

hydrochloride

55 1-{(2R,4R)-2-(5- =N 104.54 HPLCRt=138 3
cyano-1H- N—C; MS: (M +H] =
benzimidazol-2-yl)- SN A 444.2
1-methylpiperidin- | I J § U\
4-yl]-3-[6- K
(trifluoromethyl)pyr
idin-3-yljurea
‘hydrochloride

56 1-[(2R,4R)-2-(1H- SN 104.46 HPLC Rt=1.14 4
benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- 3934
4-yl}-3-[4-

(dimethylamino)ph
enyllurea ‘
hydrochloride OYN
N
iy
/=N
N@

57 | N-[(2R,4R)-2-(5,6- . \ 104.42 HPLCRt=138 1
difluoro-1H- HN» N MS: [M + H] =
benzimidazol-2-yl)- . N ( 2 429 4
1-methylpiperidin- N
4-yl]-2,3-dihydro- o
1,4-benzodioxine- 07 ‘[ I j
6-carboxamide o
hydrochloride

58 1-{4-chloro-3- FF | N 104.39 HPLCRt=23 4
(trifluoromethyl)ph F (17 ~~~~ Q,D*F MS: [M + H] =
enyl]-3-[(3S58)-5- | o L 456
(6-fluoro-1H- N
benzimidazol-2-yl)-
1-methylpyrrolidin-
3-yljurea

59 | 1-[(2R.4R)-2-(1H- 104.25 | 'HNMR (CD;0OD, 4
benzimidazol-2-yl)- i N 400 MHz) 5 0.78
1-propylpiperidin- N o /©/ t 3H), 1.5 (m,
4-yi}-3-(4- e A, 3H), 1.82 (m,
cyanophenyl)urea Y 1H), 2.04 (m,

@/ 2H), 2.21 (m,
2H), 2.37 (m,
1H), 2.55 (m,
1H), 3.18 (m,
1H), 3.95 (m,
1H), 7.21 (dd,




"INe-NN.<11- )i-NNif 65.1 HALC Rt = 1.1 M. [M+ H]
= 389.25 1 119 N-[(2R 4R)-2-(1H benzi ni dazol - 2-y1)-
WOROPRARMAATpi peri di n- 4-y11-2,1,3- benzoxad i az&Cd152008/001575

carboxam de o-N 64.5 HPLC Rt = 1.11 Ms: [M+ H =
377.21 1 \' N...N Sltrifluoroacetate WO
2009/ 004427PCT/ |1 B2008/ 00157832 -144 - 120

N[ (2R, 4R) - 2- (1H benzi m dazol - 2-y1) -

1- net hyl pi peri di n-

4-y11-2-(2-

f1 uor ophenyl

aceta nide

tr

i fl uor oacet at

e*

N... \

2H), 7.49-7.62
(m, 6H);
HPLCRt=25
MS: [M + Hj=
403

59 | 14(2R,4R)-2-(6- . 104.06
fluoro-1H- N
benzimidazol-2-yl)- i
1-methylpiperidin-
4-yl}-3-[6- FE
(trifluoromethyl)pyr
idin-3-yljurea
hydrochloride

HPLC Rt = 1.9
MS: [M + H] =
4372

60 | 1-[(2R,4R)-2-(1H- 104.03
benzimidazoi-2-yl)-
1+(3-
methylbutyl)piperid
in-4-yl]-3-(4-
cyanophenyli)urea N

'H NMR (CD,;0D,
400 MHz) 5 0.66
(d, 3H), 0.74 (d,
3H), 1.35 (m,
2H), 1.42 (m,
1H), 1.82 (m,
1H), 2.00 (m,
2H), 2.18 (m,
2H), 2.40 (m,
2H), 3.08 (m,
1H), 3.81 (m,
1H), 4.10 (m,
1H), 7.20 (dd,
2H), 7.50-7.60
(m, 6H); HPLC
Rf: 2.6 minutes
(method,
polar/Elmo); ESI-
MS: 431 (M + H),
429 (M -H)
HPLCRt=26
MS: [M+H]=
431

61 1-[(2R,4R)-2-(1H- 99,53
benzimidazol-2-yl)-
1-benzylpiperidin-
4-yil-3-(4-
cyanophenyl)urea

'H NMR (CD,0D,
400 MHz) 51.79
{m, 1H), 1.97 (m,
1H), 2.08 (m,

“1H), 2.21 (m,

1H), 2.39 (m,
1H), 2.90 (m,
1H), 3.22 (d, 1H),
3.61 (d, 1H), 3.90
(m, 1H), 4.09 (m,
1H), 4.59 (s, 1H),
7.18-7.29 (m,
5H), 7.32 (dd,
3H), 7.50-7.60
(m, 5H); HPLC
Rf: 2.6 minutes
{(method,




N -NO®63.7 HFLC R =1.07 Ms: [M+ 1-1] = 367.22 1

121 N[ (2R 4R)-2- (1H benzi m dazol - 2-y1) -

WORIPHAHIATpi peri di n- 4-y1]-4- cyanobenzam de  PCT/IB2008/001575
trifluoroacetate N afr N... \ N 0 62.3 HPLC Rt =
0.99 M5: [M+1-1] = 360.23 1 122

N-[ (2R 4R)-2-(1H benzi m daa8B~2-y1) -
1- met hyl pi peridin- 4-yl1]-2,2-difl uoro-2-

phenyl acetanmde * - \ N
polar/Eimo); ESI-
MS: 451 (M + H),
449 (M-H)
HPLCRt=26
MS:[M+H]=
451
62 | 1-{(2R,4R)-2-(5- o 103.70 HPLCRt=1.8
methoxy-1H- /@ MS:[M+H]=
benzimidazol-2-yl)- on X wog
1-methylpiperidin- | [ J 1 (]
A-yl}-3-[6- KN h
(trifluoromethyl)pyr
idin-3-yljurea
hydrochloride
63 | N-[(2R,4R)-2-(6- v\ 103.60 HPLCRt=15
cyano-1H- v(j[ Yo S: M+ Hl=
benzimidazol-2-y)- | Ns N> Q 2,”13_‘[1M Al
1-methylpiperidin- N
4-yl]-2,3-dihydro- o °
1,4-benzodioxine- : j
6-carboxamide °
hydrochloride
64 | 1-[(2R,4R)-2-(5- o 102.82 HPLCRt=1.9
chioro-1H- MS: IM+Hl=
benzimidazol-2-yl)- N NL 409_£ ]
1-methylpiperidin- \/©/ hig oo
4-yl)-3-(4- s © "~
cyanophenyl)urea
hydrochloride
65 | 1-[(2R,4R)-1- 102.77 (CD;COCD3) &
methyl-2-(5- N 1.82(m, 2H), 1.9-
benzimidazol2 SNy o3t 238 (5,
idazol-2- i N\O s,3H), 2.38 (s,
yhpiperidin-4-yl]-3- | F N ° AN 3H), 2.42 (m,
[6- FF 1H), 2.92 (m,
(trifluoromethyl)pyr 1H), 3.70 (m,
idin-3-yljurea 1H), 4.2 (m, 1H),
hydrochloride 6.5(d, 1H),7.0
(d, 1H), 7.32 (s,
1H), 7.4 (d,1H),
7.68 (d, 1H), 8.24
(d, 1H), 8.6
(s,1H), 8.65
(s,1H)
HPLCRt=1.8
MS:[M+H]=
433.2




4110 57.5 HPLC Rt = 1.22 Ms: [M+ Fil =385.24 1

trifluoroacetate F F 123 N[(2R 4R -2- (1H
WOREWAM+dazol - 2-y1) - 1- et hyl pi peridin- PCT/IB2008/001575

fl uorophenyl )aceta mde trifluoroacetate 0 \ 40

52.2 HPLC Rt = 1.08 Ms: [M+ H = 367.22 1 F41

-134 -

66 | 1-[(2R,4R)-2-(1H- 102.60 HPLCRt=17 3
benzimidazol-2-yl)- N/© . MS:[M+H]=
1-methylpiperidin- Ne N Y 419.2
4-y|]-3-[6- ﬁ \“/ \O
(trifluoromethylpyr | F N ° N
idin-3-yljurea e
hydrochloride

67 | 1-{(2R,4R)-2-(1H- 102.53 HPLCRt=15 4
benzimidazol-2-yl)- N MS: [M +H] =
1-methylpiperidin- o N Y 408.2
4-yi]-3-(2,3- ( j@’ b ’
dihydro-1,4- ) © AN
benzodioxin-6-
yl)urea
hydrochloride

68 | N-[(2R,4R)-2-(1H- \ 102.13 HPLCRt=16 1
benzimidazol-2-yl)- NN MS: [M + H] =
1-methylpiperidin- @ > """ 429.3
4-yl}4- N 2~ P
(trifluoroacetyl)ben
zamide

F 0
F
F

69 | 1{(2R,4R)-2-(1H- 101.73 HPLCRt=17 3
benzimidazol-2-yl)- N/Q MS: M+ H}=
1-methylpiperidin- Ne _N AL 365.3
4-yI}-3-(5- NN o
methylpyridin-3- Z 0 NS
yl)urea
hydrochloride

70 1-[(23,4R)-2-(1 H- EL N 101.35 'H NMR (CD,0D, 4
benzimidazol-2-yl)- hO\N i /@// 400 MHz) 6 1.38
1- (m, 2H), 1.49 (m,
ZVclllogu(tzlpiperidin- B N m; 133 §m.

-yl]-3-(4- , 1. m,

cyanophenyl)urea 1H), 1.90 (m,
3H), 2.23 (m,
1H), 2.49 (m,
1H), 3.02 (m, 2
H), 3.90 (m, 1H),
4.10 (m, 1H),
7.20 (dd, 2H),
7.50-7.60 (m,
6H); HPLC Rf:
2.7 minutes
{method,
polar/Elmo); ESI-
MS: 415 (M + H),
413 (M-H)
HPLC Rt=27
MS: [M + H] =




124 N[(2R 4R)-2-(1H benzi m dazol - 2-y1) -
1- et hyl pi peridin- 4-yl]-1-tert-butyl-3-
WOREIMMH42 Hoyr azol e- 5- car boxam de tri fl uor oac ®CA(1B2008/001575

50.6 HFLC Rt = 1.08 M5 [M+ H = 395.3 1
-135-
415

71 1-[(2R,4R)-2-(1H- 101.22 HPLCRt=15
benzimidazol-2-yl)- N MS: [M + H] =
1-methylpiperidin- NS AN lLN 3793
4-yl]-3-(5,6- L J 8 U
dimethylpyridin-3- ~
ylurea
hydrochloride

72 | 4-azido-N- . N 101.16 HPLCRt=14
(2R 4R)-2-(1H- @\ ..... MS: [M + H] =
benzimidazol-2-yl)- N> 0 376.£ :
1-methylpiperidin- N
4-y{lbenzamide

N=NEN"

73 | 1{(2R,4R)-2-(6- . o 101.10 |HPLCRt=20
chloro-1H- A MS:[M+H]=
benzimidazol-2-yl)- ® "ﬁg"‘@" " g
1-methylpiperidin- | " ~
4-yl}-3-[6- FE
(trifluoromethyl)pyr
idin-3-yljurea
hydrochloride

74 | N-[(2R,4R)-2-(1H- =N 100.93 HPLC Rt=0.8
benzimidazol-2-yl)- N MS:[M+H] =
1-methylpiperidin- 400.3
4-yl}-3-pyridin-4-yl- N=
1H-pyrazole-5- NA
carboxamide
hydrochloride (o)

oF
N7
/ ND

75 | 1{(2R,4R)-2-(1H- 100.46 HPLC Rt=1.6
benzimidazoi-2-yl)- MS: [M+H]=
1-methylpiperidin- N 350.3
4-yi}-3-phenylurea N._ N \\—N
hydrochloride ©/ T \O

o] N
AN

76 | 1-{(2R 4R)-2-(1H- 100.18 HPLCRt=20
benzimidazol-2-yl)- /Q MS: [M+H] =
1-methylpiperidin- @ N 364.3
4-yl)-3-benzylurea “\n/N ‘‘‘‘ N
hydrochloride 0 U\




WO 2009/ 004427PCT/ 1 B2008/ 001575 - 145 - 125
N[ (2R 4R) - 2- (1H benzi m dazol - 2-yl y1-
WO W+ Gpy| pi peridi n-4-yl]-2,3-dihydro-  PCT/IB2008/001575
1, 4- benzodi oxi ne- 6-carboxam de hydrochloride 40 m-*
INl., NHYV 102.06 0.3-( (acetone-D6) " 1.8(m 2H),
2.16(m2H), 2.48 (m1H), 2-88m 1H), 3.14 (m 1H),
4.28(m4H), 4.4(m1 H), 4.5(m1H), 6.8(d,1H), °
7.1(m2H), 7.4(m2H, 7.42(m1 H, 7.53(m 1H) HPLC Rt

cHldimadhytHd- benzi m dazol - 2-y1’. thyl pi pgrmslim= H) =

4-|\pepzigidgzgl-2-yiet hy | pystcHw=3-~¢T ) urlea hydr odhisoei de H

0 i‘rmee%t‘{slnlﬁer'd'ﬁ N ﬂ\,lrm MPLC*Rt = 1.8 MS: [M|+ H =

391 trifluoromethyl)pyr
idin-3-yljurea

hydrochloride

77= [1-[RRMB)2Id+ [H| = 419. 2 2 126 1-] ( 28.9%R) -|HALGRt=1.9
g: )

99.29 | HPLCRt= 163
MS: [M + H] =

78 | N-{(2R,4R)-2-(1H- | CI
benzimidazoi-2-yl)- —
1-methylpiperidin- S 389.2
4-yl}-2-(5-chloro-2-
thienyl)acetamide N

hydrochloride N\O\“N
0 N
\

79 | N{(2R,4R)-1- \ 99.17 (CD;0D) &
methyl-2-{6- N 1.97(m, 2H), 2.18
(trifluoromethyl)- (m, 2H), 2.24
1H-benzimidazol- (s,3H), 2.5 (m,
2-yllpiperidin-4-yl}- o o 1H), 2.96 (m,
2,3-dihydro-1,4- j 1H), 3.78 (m,
benzodioxine-6- ° 1H), 4.24 (m,
carboxamide 4H), 4.38 (m,
hydrochloride 1H), 6.24 (d, 1H),

6.85(d, 1H), 7.24
(m, 2H), 7.3 (s,
1H), 7.45 (s, 1H),
7.4 (b, 1H)
HPLCRt=2.0
MS:[M +H] =
461.1

80 | 14(2R,4R)-2-(1H- 98.03 HPLCRt=13
benzimidazol-2-yl)- MS: [M+H] =
1-methylpiperidin- 351.3
4-yl}-3-pyridin-3-
ylurea
hydrochloride

81 1-[(2R,4R)-2-(1H- 97.75 HPLCRt=15
benzimidazol-2-yi)- MS: [M + H] =
1-methylpiperidin- 365.3

4-yl}-3-(6-
methylpyridin-3-
yl)urea
hydrochloride




3 127 1-[ (2R 4R)-2-(5-
1- et hyl pi peri di n-
WOR089440d827hy dr ochl ori de N Y N
HPLC Rt
1- (6- nmet hyl pyri di n-

1.5 M

[M+ H

(trifluoronethyly 1H benzi m1@azol -

cyano- 1Hbenzi m dazol
4-yl]-3-(6- nethyl pyridin-3-

zZ..

390.2 3 128
3-y1)-34( 2R 4R) - 1- net hyl -

-2-yly
H N PCTB2q98/001575

2-[5-

~2-yl]piperidin-4-

yl }urea hydrochloride g FF F ... * NH . 102. 34

(acetone-D6) ' 1.8(m 1H), 204(m1H), 2.18 (m 2H),
822. [2AR(($R 4R (1H2.]40( s, 3H) 2. 62( , SA(M]HPCRt= 15

3. %bzimﬂihﬂol 2-41)- ]8@‘( 6. 4%\ , 7.05( d,Ms-f[l)H H] =

7.145 , 8. 08('s, YHB3.1

8.|4y lgbu pemC NBN[M+H] = 433.12 3 W

2C il 82008/ OO 575 146 - 129

1-{1 ?X e'( 4- met hoxy- 1Hoenzi i dazol - 2- y1) -

1- r]cgg dagPeri gi n-

83 1- [(2R,4R)-2-(1H- 96.06 HPLCRt=2.0
benzimidazol-2-yl)- Nl/@ MS: [M + H] =
1-methylpiperidin- N N\ﬂ/ -~"'LN 381.2
4-yl}-3-(6- A o N
methoxypyridin-3- 0 ~
yl)urea
hydrochloride

84 | 14(3R,55)-5(1H- 9536 |HPLCRt=23
benzimidazol-2yl)- | N é‘@ MS: [M + H] =
1- o} 5_7 N 466
isopropylpyrrolidin- | © X,
3-yl]-3-{4-chloro-3- N
(trifluoromethyl)ph
enyllurea

85 | 1-[(2R,4R)-2-(1H- 93.08 HPLCRt=0.7
benzimidazol-2-yl)- <:J\ MS: [M + H] =
1-methylpiperidin- i 342.2
4-yl}-3- o]
cyclopentylurea
hydrochloride (g

o N
RO

86 | N-[(2R 4R)-2-(1H- \ 93.07 HPLCRt=14
benzimidazol-2-yl)- NN MS: [M + H] =
1-methylpiperidin- > """ 393
4-yl}-2,3-dihydro- N :<\
1,4-benzodioxine- N
6-carboxamide o o
hydrochloride j

o]

87 | N-[(2R,4R)-2-(1H- 0 92.32 HPLC Rt=1.1
benzimidazol-2-yl)- N MS: [M + H} =
1-methylpiperidin- 404.3
4-yl]-2-ox0-1,2,3,4-
tetrahydroquinoline
-6-carboxamide
hydrachloride o

& /N
N
/ <ND




4-y1]-3-(6- nethyl pyridin-3- yl)urea hydrochl oride

- ull .. c 103.83 HPLC Rt = 0.08 Ms: [M+ H = 395.2
WO:;ZOQ_%@M!_ZJ[ (2R, 4R)-1- nethyl-2-(5- nmethyl-1 H PCT/IB2008/001575

benzi m dazol - 2- yl)pi peridin-4-yl]-3-

(6-net hyl pyridin-3- yl)urea hydrochl oride H 1 111

." H106.1 HPLC Rt = 0.9 Ms138M + H = 379.2 3 131

1-[ (2R, 4R) - 2- (5, 6- di et hyl - 1Hbenzi m dazol - 2-y1) -

1-nethyl piperidin- 4-yl]-3-(6-_nethyl pyridin-3-

8ay l()1e[2eaRgdrtoch| ori de n il | H214 HPLC Rt = 1.4
benzimidazol-2-yl)- N MS: [M + H] =
1-methylpiperidin- _ N Yy 375.2
4-y1]-3-(3- NAC( YN‘G
cyanophenyl)urea 0 N
hydrochloride

89 [ N-[(2R,4R)-2-(1H- 88.20 HPLCRt=14
benzimidazol-2-yl)- [° "n@ MS: [M + H] =
1- . M~ Ly 433
(cyclopropyimethyi 0 \O
Jpiperidin-4-yl]-2,3- g
dihydro-1,4-
benzodioxine-6-
carboxamide
hydrochloride

90 | 1-{(2R,4R)-2-(1H- 87.90 HPLCRt=27
benzimidazol-2-yl)- MS: M+ H]=
1-methylpiperidin- 4321
4-y1}-3-(5-phenyl-2- —
thienyl)urea NS
hydrochloride OYN

N
7
e

N@

91 | N{(2R,4R)-2-(1H- . F 87.90 HPLCRt=1.4
benzimidazol-2-yl)- | ¢ N MS: [M+H]=
1-methylipiperidin- z | N\\_ 418.1
4-yl}-2-methyl-6- X N N
(trifluoromethyl)nic o \Q
otinamide N\
hydrochloride

92 | N{(2R,4R)-2-(1H- N=\ 86.40 HPLCRt=13
benzimidazol-2-yl)- 0 MS:[M+H]=
1-methylpiperidin- 402.3
4-yl)-4-(1,3-oxazol-
5-yl)benzamide
hydrochloride

0~ N
o¥
N7
/ ND

93 | 1-[(38,5S)-5-(1H- . N 85.20 HPLC Rt=2.3
benzimidazol-2-yl)- | W @ MS: [M + H] =
1- o 0 O N 466
isopropylpyrrolidin- N}\\N‘"
3-yl}-3-[4-chioro-3-

(triflucromethyl)ph
enyljurea




N 104.86 HPLC Rt = 1.00 M. [M+ H = 393.3 132

1-[ (2R, 4R) - 2- (6- fluoro-1Hbenzi m dazol - 2-y1) -
WORIPHAHYATpi peri di n- 4-y1]-3-(6- nethyl pyri di nPSI/TRYOE/H01575

hydr ochl ori de ull ...u... H107.75 HPLC Rt =

0.4 M. [M+ H = 383.2 3 133 1-[ (2R 4R) - 2-(6-

chl oro- 1H benzi m dazol - 2-y339 -1- net hyl pi peri di n-

4-yl]-3-(6- nethoxypyridin-3- yl)urea hydrochloride 'O

N H11' IL. H107.55 HPLC Rt = 1.6 M5: [M+ H = 415

943 | MBirlad) 024 - 2- (5- \cyano- 1Hbenzi medazol[+dLg Rt =16
1-| ebmyibaeokyly- dli y@ (6- netlhoxypyri qims: M + H] =
y ||)1emeslayIdipeddinoc 393.1
4-yl}-2,3-ditydro- Y
1,4-benzodioxine- o
6-carboxamide o]
hydrochloride )\(:[ oj

95 | N-(2R,4R)-2-(1H- 78.70 HPLCRt=1.6
benzimidazol-2-yl)- o/\ N MS:[M+H]=
1-methylpiperidin- |\/N N |y 3443
4-yljmorpholine-4- i \C, N
carboxamide o} N__
hydrochloride

96 1-{(2R,4R)-2-(1H- 76.30 HPLCRt=24
benzimidazol-2-yl)- N'L/Q : MS: [M+H]=
1-methylpiperidin- N 381.2
A-y]-3-(5- NI SN TN\C\ N
methoxypyridin-3- =z 0 NG
ylurea )
hydrochloride -

97 | N{(2R,4R)-2-(1H- 75.40 HPLCRt=1.1
benzimidazol-2-yl)- Oo_ _N MS:[M+H]=
1-methylpiperidin- [ 3 N 394.3
4-yi}-2,3- 0 N
dihydrof1,4]dioxino 0 N
[2.3-b]pyridine-7- h
carboxamide
hydrochiloride

98 | 1{(2R4R)-2-(1H- 74.50 'H NMR (CD;0D,
benzimidazol-2-yl)- 400 MHz) 6 1.83-
1-2- . 1.87 (m, 1H),
phenylethyl)piperid N Z 1.99-2.13 (m,
in-4-yl}-3-(4- O\Ni 3H), 2.42-2.46
cyanophenyl)urea = N (m, 1H), 2.58-

N 2.70 (m, 3H),
2.78-2.82 (m,
1H), 3.14-3.18
(m, 2H), 3.91-
3.94 (m, 1H),
4.08-4.10 (m,
1H), 6.95 (d, 2H),
7.15-7.10 (m,
3H), 7.21 (dd,
2H), 7.49-7.59
(m, 6H);
HPLCRt=238
MS:[M +H]=
465




NHHN. ..1( HN 104.78 HPLC R =1.2 Ms: [M+ H =
406.2 3 WD 2009/ 004427PCT/ | B2008/ 001575 - 147 - 135
WORIPBO044Et hoxypyri di n-3- y1)-3-[ (2R 4R) - 1- netPQffIB200gMA1STS

(trifluoromethyl)- 1H benzi m dazol 2-yli pi peridin-4-

yqur ea hydrochl ori de "FFENNI ill H103.51 HPLC Rt
=1.7 Ms. [M+ H = 449.2 31486 1-[ (2R 4R)-2-(5-
nmet hoxy- 1H benzi m dazol - 2-y1) - - ..1* 105.82
99 | N{(2R,4R)-2-(1H- N N 72.00 HPLCRt=13
benzimidazol-2- @[ D > MS: [M + H] =
yl)piperidin-4-yl]- N 379
2,3-dihydro-1,4- N
benzodioxine-6- O)\E:[O
carboxamide j
trifluoroacetate o
100 | NH(2R,4R)-2-(1H- 63.70 HPLCRt=1.3
benzimidazoi-2-yl)- o NQ MS: [M + H] =
1-methylpiperidin- J; Kj\( \ 406
4-yl]-3-0x0-3 4- 0P N N\O
dihydro-2H-1,4- o NG
benzoxazine-6-
carboxamide
hydrochloride
101 | 1{(2R,4R)-2-(1H- 62.50 HPLCRt=1.8
benzimidazol-2-yl)- [@ MS:[M+H]=
1-methylpiperidin- EN N\n/N ‘‘‘‘‘ N 4192
4-yl}-3-[5- e v o N
(trifluoromethylpyr | #"\
idin-2-yllurea
hydrochloride
102 | N-{(2R,4R)-2-(1H- / 102.0 HPLCRt=1.09

methoxybenzamid
e trifluoroacetate

benzimida.zol-_z-_yl)- o MS: (M +H]=
1-methylpiperidin- E 383.23
4-yl]-4-fluoro-3- NC\SN\_

N
e
103 | N-[(2R,4R)-2-(1H- 100.0 HPLC Rt = 0.92
benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- 400.27

4-yl}-6- 2N

methylquinoline-4- N_ _
. N N
carboxamide
trifluoroacetate N
4

104 | N-[(2R,4R)-2-(1H- 99.5 HPLCRt=1.16
benzimidazol-2-yl)- MS:[M+H]=
1-methylpiperidin- 0 389.24
4-yl-2-(1- = o

benzofuran-2-
yl)acetamide e N—
trifluoroacetate

/ N




HPLC Rt = 1.4 ME:
1- et hyl pi peri di n- H

[M+11] = 411.1 3
4-yl1]-3-(6-

WOrREIHWAHr i di n-3- yl)urea hydrochl ori de
1- (6- nmethoxypyridin-3- yl)-3-[(2R 4R)-1- nethyl-2-(5-
met hyl - 1H- benzi m dazol -2- yl)piperidin-4- yllurea

1.8(m1H), 1.9

hydr ochl ori de

102. 48 (acayone-D6)'

PCTHB2008/001575

(m1H), 2.08 (m2H), 2.38 (s,3H), 2.42(m1 H),
2.84(m1H), 3.68(m 1H), 3.8(s,3H), 4.18 3
105 | (2S)-N-{(2R,4R)-2- 97.8 HPLC Rt=1.13
(1H-benzimidazol- QO ...... ¢ MS: [M + H] =
2-yl)-1- o _) N N— 393.23
methylpiperidin4-
yl]-2,3-dihydro-1,4- N
benzodioxine-2- N/
carboxamide
trifluoroacetate
106 | N-{(2R,4R)-2-(1H- 94.5 HPLC Rt = 1.05
benzimidazol-2-yl)- Q MS: [M + H] =
1-methylpiperidin- { N 390.25
4-yl}-2-(2H-1,2,3- N—N o
benzotriazol-2- \_/<
yl)acetamide N N—
trifluoroacetate
Q-
O
107 | N-{(2R,4R)-2-(1H- \s 88.3 HPLC Rt=1.06
benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- O_{’ 381.21
4-yl}-2- - N—
(methyithio)benza
mide N
trifluoroacetate N g
108 | NH{(2R,4R)-2-(1H- 86.4 HPLC Rt=1.08
benzimidazol-2-yl)- Q MS: [M + H] =
1-methyipiperidin- { Y 389.26
4-yl]-2-(2H- N o
indazol-2- \_<
ylacetamide N N—
trifluoroacetate
N
O
109 | N-[(2R,4R)-2-(1H- " 85.2 HPLC Rt=1.07
benzimidazol-2-yl)- g\rf o MS: [M+H]=
1-methylpiperidin- 389.25

4-yl}-2-(1H-
indazol-1-
yl)acetamide
trifluoroacetate




(m1H, 6.22(d, 'H), 6.6(d, 1H), 7.0(d, 1H),
7.37(s,1H), 7.94(m 1H), 7.8(dd,1H), 8.0(s,1H),8.1
WO(290974qp427 HPLC Rt = 1.4 MB: [M + MHCTAB2008/001575
-142 -

110 ] N-{(2R,4R)-2-(1H- 83.2 HPLC Rt =1.07
benzimidazol-2-yl)- Q_( MS: [M+H] =
1-methylpiperidin- 349.23
4-yl]-2-
phenylacetamide
trifluoroacetate

111 | N{(2R,4R)-2-(1H- 83.2 HPLC Rt = 1.02
benzimidazol-2-yl)- ‘©—< - MS: [M + H] =
1-methylpiperidin- 365.24
4-yl}-4-
methoxybenzamid
e trifluoroacetate ©

112 | N-[(2R4R)-2-(1H- 81.7 HPLC Rt =1.04
benzimidazol-2-yl)- ©_< MS:[M+H]=
1-methylpiperidin- 365.23
4-yl]-3-
methoxybenzamid C%\

e trifluoroacetate }

113 | N-[(2R,4R)-2-(1H- 76.1 HPLC Rt=1.27
benzimidazol-2-yl)- QEH MS: [M + H) =
1-methylpiperidin- | L./ \, 388.26
4-yl]-1-methyl-1H-
indole-2-
carboxamide
trifluoroacetate @

114 | N{(2R,4R)-2-(1H- 75.5 HPLC Rt =0.94
benzimidazol-2-yl)- Q MS: [M+H]=
1-methylpiperidin- o 408.27
4-yll-2-(1,3- Nﬁ\_<o
benzoxazol-2- o N—
ylacetamide
trifluoroacetate N

N i




395.1 138 1-[(2R 4R -2-(5, 6-

di net hyl- 1Hbenzi m dazol - 2-y1) - 11 ."It. 107.67 HPLC
WOR00900443 MS: [M + H = 409.2 3 1-nethyl pi pe®iCdiTB2008/001575
4-yl]-3-(6- nethoqpyridin-3- yQurea hydrochloride O N
139 1-[ (2R 4R)-2-(6- fluoro-1H benzi m dazol-2-y1)- u.

zJ zx Xz -143 -

115

N-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yllpyrazolo[1,5-
ajpyridine-3-
carboxamide
trifluoroacetate

69.6

HPLC Rt =0.91
MS:[M+H]=
375.25

116

N-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-2-(2,3-
dihydro-1-
benzofuran-5-
yhacetamide
trifluoroacetate

68.2

HPLC Rt = 1.06
MS: [M + H] =
391.27

117

N-{(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-3-fluoro-4-
methoxybenzamid
e trifluoroacetate

654

HPLC Rt = 1.12
MS: [M + H] =
383.22

118

N-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl)-7-
methylpyrazolo[1,5
-a)pyridine-2-
carboxamide
trifluoroacetate

65.1

HPLC Rt = 1.1
MS: [M + H] =
389.25

119

N-{(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-2,1,3-
benzoxadiazole-5-
carboxamide
trifluoroacetate

64.5

HPLC Rt=1.11
MS: [M + H] =
377.21




xz 0 106.32 (acetone-D6)' 1.8(m 1H), 1.85- 2.0 (m 2H),

2.05 3 1-nethyl piperidin- (m1lH), 2.1 4-y11- 3-(6-
WOREIHWRYZ3yr i di n-3- yl)urea hydrochl oride (s FPSHB2008/001575

2.42(m1H), 2.82(m1H), 3.64(m 1H), 3.8(s,3H), 4.18

(m1H), 6.17 d, 1H , WO 2009/ 004427PCT/ 1 B2008/ 001575

- 148 - - 144 -

120 | N{(2R,4R)-2-(1H- 63.7 HPLC Rt =1.07
benzimidazol-2-yl)- MS:[M +H] =
1-methyipiperidin- F 0 367.22
4-yl]-2-(2- e il
fluorophenyl)aceta
mide
trifluoroacetate N =N

121 | N{(2R,4R)-2-(1H- 0 62.3 HPLC Rt =0.99
benzimidazol-2-yl)- ‘@% MS: [M + H] =
1-methylpiperidin- NN 360.23
4-yl]-4-
cyanobenzamide Ny =N
trifluoroacetate ©

122 | N-{(2R,4R)-2-(1H- 57.5 HPLC Rt=1.22
benzimidazol-2-yl)- Q( MS: [M +H] =
1-methylipiperidin- 385.24
4-yl}-2,2-difluoro-2-
phenylacetamide
trifluoroacetate

123 | N{(2R,4R)-2-(1H- 52.2 HPLC Rt =1.08
benzimidazol-2-yl)- ‘Q_( MS: [M+H]=
1-methylpiperidin- 367.22
4-yl]-2-(3-
fluorophenyl)aceta
mide
trifluoroacetate

124 | N-[(2R 4R)-2-(1H- 50.6 HPLC Rt =1.08
benzimidazol-2-yl)- }L MS: [M+H]=
1-methylpiperidin- n—N 395.3
4-yl)-1-tert-butyl-3- I
methyl-1H- )\/)_(
pyrazole-5-
carboxamide
triflucroacetate N, i




6.6(d, 1H), 7.0(m 1H), 7.2(d,1H), 7.5(b, 1H)
7.82(m2H), 8.2(s,1H HPLC R = 1.2 MS: [M
WOR080/4944240 N-[ (2R, 4R) - 2- (1Ho enzi mi dazol- 2-

1- net hyl pi peri di n-
4-yl]-2, 3-di hydro- 1, 4- benzodi oxi ne- 6- car bot hi oam de

hydr ochl oride 00 # .
= 409.1 1 141 N[(2R 4R -2-(1H benzi m dazol

106. 9448PLC Rt

1.7

+
y fF_T/IB2008l001575

Ms: EM + H
_2_y1)_

1- net hyl pi peridin- 4-yl]-5-fluoro-2,3- dihydro-1,4-

129 ENN-QER ARILD@HD -

[ Ibehtiﬁﬁaﬂal-HBLc

car boxam d

tr

v rqa@@é at
= 411

e(aééthue—dS)
30.4.0.5¢24H),

N[ 2R 4R) - 2-(” 5\:@!\@ zol - 2- y 1) +8(m,2H),
1- rmﬂﬁ?ﬂbiglp ild'm n4-yl]g§5-1I uor'b 2 - di hyd 02-1§,(mf2H),2-48
b J’ car boxani dé Ypi f | our oacet at M.
Cl ‘1?‘?“ﬁ° fox H 100.91 HPLC Rt = 1.7 Ms: [(mﬁﬂ;-ﬂﬁ”v%“
44 éxrﬁ&r%g? 4.28(m.4H),
4.4(m,1H),
4.5(m,1H),
6.8(d,1H),
7.1(m,2H),
7.4(m,2H),
7.42(m,1H),
7.53(m, 1H)
HPLCRt=17
MS: [M + H] =
419.2
126 | 1-[(2R,4R)-2-(6- o 110.0 HPLCRt=138
chloro-1H- Hon ,’f:@‘ MS: [M + H] =
benzimidazol-2-y)- | > jr”\o i 399.2
1-methylpiperidin- v ° N
4-yl]-3-(6-
methylpyridin-3-
yl)urea
hydrochloride
127 | 1[(2R,4R)-2-(5- =N 103.0 HPLCRt=15
cyano-1H- "6 MS: [M + H] =
benzimidazol-2-yl)- HoH A 390.2
1-methylpiperidin- S YKCV N
4-yl}-3-(6- o ° N
methylpyridin-3-
ylurea
hydrochloride
128 | 1-(6-methylpyridin- AF 102.34 (acetone-D6) °
3-y)-34{(2R,4R)-1- F 1.8(m,1H), 2.04
methyl-2-[5- N (m,1H), 2.18
(trifluoromethyl)- L A (m.2H), 2.22
1H-benzimidazol- ® WIN\CL H (s.3H),
2-yl]piperidin-4- N ~ 2.40(s,3H),
yljurea 2.62(m,1H),
hydrochloride 3.0(m,1H),
3.94(m,1H), 4.18
(m,1H), 6.4(d,!H),
7.05(d,1H),
7.45(d,1H),
7.7(d,1H), 7.9(m,
2H), 8.08(s, 1H),
8.42(s,1H)
HPLCRt=1.1
MS:[M +Hj]=
4332




5-fluoro-N [(2R 4R)-2-(5-

nmet hoxy- 1Hbenzi m dazol

_2_y1) -

1- et hyl pi peri di n-

WOAL09919044273. dj hydr o- 1, 4- benzodi oxi ne- 6- car boxafiCd@B2008/001575

triflouroacetate 10 0 | .o
441.1 1 144 N[ (2R 4R) - 2-
2-yl)-1- -rg6hyl pi peri di n-4-

IVE:
(1H benzi m dazol -

[M+ H

11 .

H 83.5 HPLC Rt

1.3

y1l] -5-chl oro-2, 3- di hydro-1, 4- benzodi oxi ne- 6-

carboxam de trifl ouroacetate 0 1.1 ¢

11 H N ..

L.

124

arh (R 4855 Rt

20[08etdd48-7 PCT/
RnZiRiazl-2-5)
hb@ﬁiﬂmﬂﬁiﬂ1c

I]_ (6
'T{ rldm 5 & gtﬁ

hydrochloride

chl

in i

ro- 1 4- benzod|OX|ne

e Cl 40. 1

1.2 427.1 1
I82008/00157§ -
nil daz

*

H a

103.83
145 5-

_2_y|)_

6- car box

HPLC Rt=0.08

ch$-qQua-Hyk=
395.2

am de

1-[(2R,4R)-1-
methyl-2-(5-
methyl-1H-
benzimidazol-2-
yl)piperidin-4-yl}-3-
{6-methylpyridin-3-
yhurea
hydrochlioride

106.1

HPLC Rt=0.9
MS: [M + H] =
379.2

131

1-[(2R,4R)-2-(5,6-
dimethyl-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-3-(6-
methylpyridin-3-
yl)urea
hydrochloride

104.86

HPLC Rt = 1.00
MS: (M +H]=
393.3

132

1-[(2R,4R)-2-(6-
fluoro-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl)-3-(6-
methylpyridin-3-
ylurea
hydrochloride

107.75

HPLC Rt = 0.4
MS: [M + H] =
383.2

133

1-{(2R,4R)-2-(6-
chioro-1H-
benzimidazol-2-yl)-
1-methylipiperidin-
4-yl}-3-(6-
methoxypyridin-3-
yhurea
hydrochloride

107.55

HPLC Rt= 1.6
MS: [M + H] =
415

134

1-[(2R,4R)-2-(5-
cyano-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-3-(6-
methoxypyridin-3-
ylurea

hydrochloride

104.78

HPLCRt=1.2
MS: [M +H] =
406.2




106.34 HPLC Rt = 1.5 Ms: [M+ H = 461 1 146
5-chloro-N [(2R 4R)-2-(5-

WOREIHWA2ZT1H benzi m dazol - 2-y1) - 1-net hyl pi per iPGTAB2008/001575
4-y1] -2, 3-di hydro- 1, 4- benzodi oxi ne6- car boxamn de
triflouroacetate 00....1! Il OHa 106.53 HPLC Rt = 1.1
MB: [M+ H = 457.1 1 147 -147-

N[ (2R, 4R) - 2- (1Hbenzi m dazol - 2-y1) - 1-net hyl pi peri di n-
4-yl1]-7-chloro-2. 3- dihydro-1,4- benzodi oxi he-6-

13ggriexani de tri|fl ouroacetate Cci,FH | h03.51 . |HAACGA=5.7 3
HRLn@tRxypyridin-3 V5. [M+ H = 4 T 148 7-cHims: oo NH) =
[ (|2RARRMR-5- |chl oro; 1K b i dazol - 2- y1y49.2
1 Wo{{'o' i ridi nk@yﬁ\k , Ldn hydrjo- 1, 4- berjzodi oxi ne- 6
- daradAm de t i folodr odcetdte O 4 C H.. K., li 1-1
949 Ly in =11.6 Ms: [M+ H = 461 1 149{7-chloro-N
[ (g,r){. ) - 2- (5- |met hoxy- 1H benzi m|dazol - 2- y1) -
1-| mpdrbaniosdeoer i @i n-
1364 V[{12R2RP2.48-hy dir 0- 1, 4- benzodi oxpnidg- 61608200 MPLORt = 1.4 3
trfiMfetomy-tecet afe CI H O "u\d MS: [M + H] =
benzimidazol-2-yl)- W IR 4111
1-methylpiperidin- Ny T H
4-yl]-3-(6- 0/(“7 ° N\Q'\
methoxypyridin-3-
ylurea
hydrochloride
137 | 1-(6- 102.48 (acetone-D6) 3
methoxypyridin-3- . @ 1.8(m,1H), 1.9
y)-3-[(2R,4R)-1- H X e (m,1H), 2.08
methyl-2-(5- B TN\O' N (m,2H), 2.38
methyl-1H- ~o W © N (s,3H),
benzimidazol-2- 2.42(m,1H),
yhpiperidin4- 2.84(m,1H),
yllurea 3.68(m,1H),
hydrochloride 3.8(s,3H), 4.18
(m,1H),
6.22(d,!H),
6.6(d,1H),
7.0(d,1H),
7.37(s,1H),
7.94(m, 1H),
7.8(dd,1H),
8.0(s,1H),8.1
(s,1H)
HPLCRt=14
MS: [M +H] =
395.1
138 | 1-{(2R,4R)-2-(5,6- 107.67 HPLCRt=15 3
dimethyl-1H- - N&@— MS: [M + H] =
benzimidazol-2-yl)- N 409.2
1-methylpiperidin- | « [ WOI/N\Q‘ N
4-yl)-3-(6- o7 N >
methoxypyridin-3-
ylurea
hydrochloride
139 | 1-[(2R4R)-2-(6- 106.32 (acetone-D6) 3
fluoro-1H- 'Y ij“F 1.8(m, 1H), 1.85-
benzimidazol-2-yl)- N Y‘O N 2.0 (m,2H), 2.05
1-methylpiperidin- | S0 °© N (m,1H), 2.1
4-yl}-3-(6- (s,3H),
methoxypyridin-3- 2.42(m,1H),
yhurea 2.82(m,1H),
hydrochloride 3.64(m,1H),
3.8(s,3H), 4.18
(m,1H),
6.17(d,1H),




OH35.3 HPLC R = 1.4 M5 [M+ H = 457.1 1 150
1-[ (2R, 4R) - 2- (1H benzi m dazol -2-y1)- 1-

WOV 7y| pi peri di n- 4-y1]-3-(6- nethyl pyri diP§T4B2008/001575
yl)urea trifl ouroacetate A HHL W..* ,ON,,, | NU
106.11 HPLC Rt = 0.9 Ms: [M+ H = 405.2 3 W
2009/ 004427PCT/ | B2008/ 00157948 -150 - 151
1-[ (2R, 4R) - 1- cycl obutyl-2-(5-
net hyl - 1Hbenzi m dazol - 2- vyl ) piperidin-4-y1]-3- y))urea

trji f1 ouroacetatle (6-nethyl pyridin-3- * ... |i6i6(d.1H),

\VA n 10665 HPLC Rt = 1.1 Mg [M + H|| 70@18).2 3

192 1-[ (2R 4R){1- cycl obutyl-2-(5,]6- di met Hyl(d.H). 7.50,

bdnzi m dazol - 21 yl ) piperidin -4-yif - 3- ;*;)(*571?'2)(“2“)»

(§- et hyl pyridijn-3- yl)urea HPLC Rt =12
MS: [M +H]=
399.2

140 | N (2R,4R)-2-(1H- 106.94 HPLCRt=17

benzimidazol-2-yl)- | ° /@ M+ H] =
1-methylpiperidin- [m(” b\LN Tosg.gM &
4-yl]-2,3-dihydro- ° I N\Oq H '
1,4-benzodioxine- N\

B-carbothioamide

hydrochloride

141 | N-[(2R,4R)-2-(1H- 85.3 HPLCRt=1.3

o)
benzimidazol-2-yl)- ( jQ\n/H 'ﬁ:@ MS: [M + H] =
1-methylpiperidin- o SN 411.3
4-yl]-5-fluoro-2,3- Foo NO«\ ;
dihydro-1,4-
benzodioxine-6-
carboxamide

triffuoroacetate

chlorp—‘! H- 0 N MS: [M+H] =
benzimidazol-2-yl)- [ j;)ﬁ( . 445 1
1-methylpiperidin- 0 :kO N

4-yl}-5-fluoro-2,3- F 0 N

dihydro-1,4-
benzodioxine-6-

carboxamide
triflouroacetate

142 | N{(2R,4R)-2-(5- 100.91 HPLCRt=17
L C

143 | 5-fluoro-N- \ 83.5 HPLCRt=1.3

[(2R 4R)-2-(5- MS: [M + H] =
methoxy-1H- 0 N/Q 4411
benzimidazol-2-yl)- [ jg\"/” A

1-methylpiperidin- | © N‘O N

4-y1}-2,3-dihydro- £o NN

1,4-benzodioxine- ‘
6-carboxamide
triflouroacetate

144 | N-{(2R,4R)-2- o 107.73 HPLCRt=12
SSVSE Y NS M -
(1H-benzimidazol- | © \O N 4271
2-yl)-1- ¢l 0 N
methylpiperidin4-
yl]-5-chloro-2,3-
dihydro-1,4-
benzodioxine-6-
carboxamide
triflouroacetate




triflouroacetate H 4l
..0 106.17 HPLC Rt
WOR§%/0044272R, 4R) - 1-
nmet hoxy- 1Hbenzi m dazol
(6-nmethyl pyridin-3- yl)urea tri
N, 0 106.60 HPLC Rt -148.-1 MS:
151 -

"-teN.

iz,

HH12- . .

cycl obut y1-

2.0
2-(5
-2- yl)pipe
fl

WD 2009/ 004427PCT/ 1B2008/ 001575 -
conpound of Formula Il(a), R3B\ (R1)niii) N R4p -R1

ME:

M+ H

[M+ H

8
= 433.2 3

- PCT/IB2008/001575
ridin-4-ylj-3-
ouroacetate |

Ik
= 435.2 3

W claim 1.A

145 | | Bghidpoer ei

( CLKZBARMKSH
Chw

R2| ¢hipr

n:

ne-

i 14
Efuda badetfte C1

(

(al-
de) i Iy
2)carbocyc y1;-ToR4 is

each Rl isft

i
al koxy, /§f§,
XL

(2Pt (C6

R16 is -(CH2)t
nmenber ed het erocyc
Jaryl and (4 to 14

depenslent HpLdwd=01 5

-CN, or

C12) aryl},
hydroge%
e

—

C6- Cl12)
yl), wh
henber ed

- MBIRUGRA Z;
R&B13 1S

or

or

ryl
rein each

or

1461e 2EHrYR] Y1)
5 [d@ERAR)-2ySNt

f
(G

6-carboxamide
-] triflouroacetate

S

r jonetifa®e-1K56) al K
iep3ebs i)
1-methylpiperidin-
4-yl}-2,3-dihydro-
1,4-benzodioxine-

s optionally subs{i
each of which is °n

ut1glsyv t
ependent

BUCHT=4 1 O

y@@\v?% &

hal Q

B!
C1p) aryi ,

| ¥s: ﬁugﬁted
4516
C(0) (C1-C6

- 0CF3,

147

dihydro-1,4-
benzodioxine-6-
carboxamide
triflouroacetate

N-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methyipiperidin-
4-yi}-7-chloro-2,3-

HPLC Rt=1.3
MS: [M + H] =
427.1

69.5

148 | 7-chloro-N-
[(2R,4R)-2-(5-

chloro-1H-

6-carboxamide
triflouroacetate

benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-2,3-dihydro-
1,4-benzodioxine-

Cl

O !:Q

9497 |HPLCRt=16
MS: [M + H] =

461

149 | 7-chloro-N-
{(2R,4R)-2-(5-

methoxy-1H-

6-carboxamide
triflouroacetate

benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-2,3-dihydro-
1,4-benzodioxine-

35.3 HPLC Rt = 1.4
MS: [M + H] =

457 1

150
1-

4-yl)-3-(6-
methylpyridin-3-
ylurea
triflouroacetate

1-{(2R,4R)-2-(1H-
benzimidazol-2-yl)-

cyclobutylpiperidin-

HPLCRt=0.9
MS: [M+Hj=
405.2

106.11




15al kyl), -C(0)CF3, azido, (4 to 12 nenbered
heterocyclyl), and -S((Cl-C6)al kyl); each R16 and R17
WO 2909Md€dendent | y sel ected from hydrogen and PCT/IB2008/001575
(G-Co)alkyl; nis 0, 1, 2, 3, or 4; and each 't is
i ndependently 0, 1, or 2; or a pharmaceutically
acceptabl e salt thereof. 20180A conpound according to
claim1, wherein: each Rl is independently F, O, Br
-CH3, -OCH3, -CF3, -CN, or -NR16R17; R2 i s hydrogen

15R381-(R 4Rydr oger}, - CH3, - CH2CH3, GbB 6813, | HALIH(FeE) 12,
-CLI-@EMR@I—IZ—&B - 25 CHZCH(CI—B - C1- 12(|ins ke JH) =R4
[ s and | st . pyri dyll419ar
2, 2-/§E§63W0 i N mhereln each of said
, 1|

ph Per ,ﬁg'ﬂ 23 jeywa 1), 4- benzodi oxi nyl is
op subgtituted with ffom1 to 5 sulstituents
aaﬁ&gh ils i ndependently selfected frdm

{CN—hato, - WO
15%&%‘;&? 4RCT/| 1B2008/ 001575 o452 Ry %iﬁmzo
-1H

B)alkg (q%&)t(CB q ryl
- ((ehirdazo62- albey[pf azildo, (4 tq 12
r‘fbep@dmﬂeﬂérﬁ 1 )°, ((O - C6) al kyl]); or a
pHdE-metupxridiez Iy acceptable alt thereof. H3.A
(ofe 'ogj‘c;gea?corch ng to claim2, whegrein: eadqh Rl is
i ndepen A, -CH3, -0OCH3, |-CF3, -CN. or

153 WI(KIHB)‘(R) -1R3B i|ls -C H3; and \0 R11D$6q3h6 n-}HLCRt=1.1
ygidbatyl-2-(53- p

]

N o\~

ridyl, 4- pyridy o MS:[M +H) =
2, 3“%“0 Hﬂ'o 1, 4- benzqgd |,9X| n wher ei n Ja@mof sai d
pr cidi :'yldy/ﬂzjk N4-pyridyl, and
2, %; S benz n 6-fyl i s optjional ly
suly ,é u th from1l to 5-substfituents gach of
\/\Mltreﬂburb&etaredep endent |y sel ected frlom (C - C(i) aI kyl ,
ANl kol ~ faY e mis] NRIADL 7 (1 o/~ AW,

A= AP TTCT Oy u u, \YA Y e TN OTITT, L oL AT 01—r\u1\y,
-NO2, -(CH2)t(C6-Cl2)aryl, -C(0)(Cl-C6 alkyl),
-C(0)CF3, azido, (4 to 12 nenbered heterocyclyl), and
-S((Cl-Co)al kyl); or a pharmaceutically acceptable salt
t hereof. 15 4. A conmpound according to claim 3,
wherein Rl is phenyl, 3-pyridyl, or 2,3-

di hydr o- 1, 4- benzodi oxi n-6-yl, wherein each of said
phenyl, 3-pyridyl, and 2, 3-di hydrol, 4- benzodi oxi n-6-y1
is optionally substituted with from1l to 5
substituents each of which is independently sel ected
from (Cl-C6)al kyl, -CN, halo, -CF3, -0CF3, -NRL6R17,
(C1- 20 Co6)al koxy, -NX®2, -(CH2)t(C6-C12)aryl,
-C(0)(C1-C6 alkyl), -C(0)CF3, azido, (4 to 12 nenbered
het erocyclyl), and -S((C -C6)al kyl); or a
pharmaceutically acceptable salt thereof. 5. A
conpound according to claim4, wherein RL is phenyl
optionally 25 substituted with from1l to 5
substituents each of which is independently sel ected
from (G -C6)al kyl, -CN, halo, -CF3, -0CF3, -NR16R17,
(C, -C6)al koxy, -N&2, -(CH)t(C6-Cl2)aryl, -C(0)(C1-Co6
al kyl), -C(0)CF3, azido, (4 to 12 nenbered

het erocyclyl), and -S((Cr C6)al kyl); or a
pharmaceutically acceptable salt thereof. 306. A
conpound according to claim5, wherein RL is phenyl
optionally substituted with from1l to 5 substituents
each of which is independently selected from- CHS,
-CN, -F, -d, -Br, -CF3, -0CF3, -NR16R17, -OCH3, and
-NQ2; or a pharmaceutically acceptable salt thereof.
WO 2009/ 004427PCT/ 1B2008/ 001575 - 153 - 7. A compound
of Formula Ill(a), wherein:




10

15

20

25

5each Rl is independently halo, (G -C6)alkyl,

(C, -C6)al koxy, -CF3, -CN, or - NRL6R1l7; R2 is hydrogen
WOR009@44276) al kyl ; R3B i s hydrogen, (G -C6) al kyaCT/IB2008/001575

-(CH2) (C6-C12)aryl, or -(CH2)(C3-Cl2)carbocyclyl; R4

I's hydrogen or (G -C6)al kyl; 10R11 is

-(CH2)t (CB-Cl2)aryl or -(CHApHU(-4 to 14 nmenbered

het erocycl yl ), wherein each of said (C6-Cl2)aryl and

(4 to 14 nenbered heterocyclyl) is optionally

sulbéet tlamed with from1l to 5 substituents each of

whi ch is independently selected from (Cl-C6)al kyl, -

CN, halo, -CF3, -0CF3, -NR16R17, (Cl-C6)al koxy, -NO2,
1. - ( Adoriplound Gf Foamula, li(af( 0) (C - C6 al kyl ), -C(0)CF3,

azido, (4 to 12 nenbered heterocyclyl) and

-S((C1-Co) al kyl); 15each R16 &4 RL7 is i ndependent |y

sel ect ed fron1hydro en 1- IkyI n is 0, 1, 2,

3, or 4; and each 'n nt | 1, or 2; or a

pharnaceutlcally acceptab e I t . 208. A

conpound of Formula IV(a) R3 nhg ,0i1R2/
IS

R4, N (R12)z iv(a) wherein: R
i ndependent |y hal o, (CL-C8)alkyl, (c1 c6) al®oxy, - CF3,
- Ghhemin:- NR16R17, 25R2 is hydrogen or (Cl-Co6)al kyl;

B?%:liﬁw)s gggd“’ R Rendarty CF%/I e TG EQalkb5) 2 4E;, N, or —
NR'&09/ 004427PCT/182008/ 001575 - 154 - R4 is hydrogen or
8) al kyl ; h R12 d dent | | ect ed
{ BLS eredR WIS - (02t (4 Lo 14 rembored
hemf@r@ﬁ);a.lo?bh %6%?) lal(&nﬁézce%l.(z) '582 Og;‘i@tgs-@%%mocycnyl

CER%)'F(WS!IQQ?"&PM 1jC6)a"G(|:0) CF3, azido, (4 to 12 nenbered
S5hgteg.o N I 7 :
igQ [ nﬁ 3 a%ﬂ?ﬂzs ect é@"}z mﬁ#]%r %ngegﬁ@égggwefb%gclﬁ}, wherein

each( @i said Y Gtoyt)aryh and (8,to 14 menderexd hdtereayclyl)t isiaptionally substituted
with 'rrBHFP ?J‘g %Ubétﬁugnts ]eacﬁ) of w’hlc% |9 independently selected from (C4-Cg)alkyl, -

CN, halo, -CF3, -OCF3, -NR'R"", (C4-Cg)alkoxy, -NO,, -(CH2)(Cs-C12)aryl, -C(O)(C1-Ce

~alkyl), -C(O)CF3, azido, (4 to 12 membered heterocyclyl), and —S((C4-Ce)alkyl);

each R' and R"" is independently selected from hydrogen and (C1-Ce)alky;
nis 0,1, 2,3, or4; and

each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein:

each R' is independently F, Cl, Br, -CHs, -OCHj, -CF3, -CN, or —NR'6R"":

R? is hydrogen;

R* is hydrogen, -CHs, -CH2CHj, -CH2CH;CHj, -CH(CHa),, -CH;CH2CH,CHs, -
CH2CH(CHj3),, or —CHz(phenyl);

R*is hydrogen; and

R' is phenyl, pyridyl, or 2,3-dihydro-1,4-benzodioxinyl, wherein each of said
phenyl, pyridyl, and 2,3-dihydro-1,4-benzodioxinyl is optionally substituted with from 1 to
5 substituents each of which is independently selected from (C4-Cg)alkyl, -CN, halo, -



10

15

20

25

30

zis 0, 1, 2, 3, 4, or 5; or 1l0a pharmaceutically
acceptable salt thereof. 9. A conpound according to
WO/ G wherein: R2 is hydrogen; R313 is - CHSI/IBYRA/00157S
i s hydrogen; and each R12 is independently
selected from-CN, -F, -d, -Br, -CF3, -0CF3,
-NR16R17, -OCH3, and -NO2; .qs2a pharnaceutically
acceptabl e salt thereof. 2010. A conpound according to
claim9, wherein: each Rl is independently hal o, -CH3,

CFs, C@elsa, - R” Qm Gb‘)alkMﬂm EOJ%)«GG-C%M F~C(d$(c1 Cs alkyl), -

C(Okﬁfaap ﬁa'éeuﬂ team 'SV'eH!P@é?H h%we@cgam) @mfbr%fh Cz??"M) Rf
?garaﬁémac_%%@eéugrﬁ Cp%ré Qélmh%peof""her ein. R12 is -CN,

and Is 0; or a
pharnaceutically accept abl e salt thereof. 30 WO

20951 004420 CTLd eBAGY} iz, Win: 13 A compounc

accordin
1 @a(cﬂFR’AfE)mdb;(ehldeme; G, dGH@,I-mswgl)Cﬁg,neMprmmg)ﬂl n-

anophenyl ) ur ea;
1- %(2 Q&y aZ“’{lH— benzi m dazol - 2-y1) - 1- et hyl pi peri di n-
4- R is pHehyF H-pyidynedvldidyl, 4-pyridyl, or 2,3-dihydro-1 4-benzod|oxm-6 |
51-[( 23Rp4eg)y 2- 1ﬂl—zlj-ytn)en2|ym¥jazoy- A 2 rretyh A

wherein yqaphg 0(f6SQI1'JuBP%rM,r iZ1pyyidyl, y’i@y,rlg& 4-pyridyl; ancJO 2 3-d|hydro-1 4-
benz’ﬂ‘dﬁcﬂxﬁﬁﬁ-@ms &t‘dHil?%ﬂEéﬁ{hﬂﬁz\ﬁilth frothl 1d sTRIdiluRhReEAEH Bf which is

romane- 6- car boxam de ;

mdenﬁr{qezwﬁgleqtedefrgm dCUCE)QJbénzCNl dalel -OFy 1)0GFnetMR°R", (C
ce)ayﬁ{: ) ﬁzo%ﬂ-]&fcn ){:}gﬁ[)-‘gx(%cdécﬁ alkyl), -C(O)CFs, azido, (4 to 12

me"‘be{‘fdzﬁe‘*R)C¥¢W%3M&S(Z(C[15:eqalkylﬁomor onet hyl ) - 1H benzi ni d
I di n-4:y1)-3-
??PP?’F?’%%@P%%&{W' Fm*?ﬁ %ﬁ'ﬁhgmﬁ] ur ea:

1-[ (2R, 4R) - 2- (1H benzi m dazol - 2-y1) - 1- net hyl pi peri di n-

Tk [ Areomposnd BErng L cRinGs wheren S s phgryl. Zaygy. or 23-
dihydroPi #dehgbdiodin¥6Lyl; dhdrein each of said phenyl, 3-pyridyl, and 2,3-dihydro-
1,4-benzodioxin-6-yl is optionally substituted with from 1 to 5 substituents each of which
is independently selected from (C;-Cg)alkyl, -CN, halo, -CF3, -OCF3, -NR"R", (C:-
Ce)alkoxy, -NO2, -(CH2)(Ce-C12)aryl, -C(O)(C4-Cs alkyl), -C(O)CF3, azido, (4 to 12
membered heterocyclyl), and ~S((C+-Ce)alkyl); or a pharmaceutically acceptable salt

thereof.

5. A compound according to claim 4, wherein R'® is phenyl optionally
substituted with from 1 to 5 substituents each of which is independently selected from
(C4-Ce)alkyl, -CN, halo, -CF3, -OCF3, -NR'™R", (C;-Cg)alkoxy, -NO3, -(CH2)(Cs-C12)aryl,
-C(O)(C+1-Cs alkyl), -C(O)CF3, azido, (4 to 12 membered heterocyclyl), and -S((C;-
Ce)alkyl); or a pharmaceutically acceptable sait thereof.

6. A compound according to claim 5, wherein R'® is phenyl optionally
substituted with from 1 to 5 substituents each of which is independently selected from -
CHj, -CN, -F, -Cl, -Br, -CF3, -OCF3, -NR™R", -OCHs, and -NOz; or a pharmaceutically

acceptable salt thereof.
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di hydro-1, 4- benzodi oxi ne- 6- car boxam de;

1-[ (2R 4R) - 2- (1H benzi m dazol - 2-y1) - 1-i sobut yl pi peri di
WORIHURM44273- (4- cyanophenyl )urea; and PCT/IB2008/001575
1-[ (2R 4R) - 2- (1H benzi m dazol - 2-y1) - 1- met hyl pi peri di n-

4-y1]-3-(6-fluoro-5- 20met hyl pyridin-3-yl)urea; or a
phar maceutical |y acceptabl eqgqlt thereof. 14.
A pharnaceuti cal conposition, conprising an effective
anount of at |east 25 one conmpound according to any of
one clainms 1 to 13 and a phar maceuti cal ly acceptable
carrier. t hod of using a conpound of
anks oné® 69mppundief 'C_Lorﬂbﬂqg'(abr a pharmaceutically
acceptabl e salt thereof, in thespreparation of a

medi canent for the 30 tr t ngnt cancer.
- __,é[ﬂﬁ\ R

R2
" R“/N—/<R11 lii(a)

wherein:

each R' is independently halo, (Ci-Ce)alkyl, (C1-Cg)alkoxy, -CFs, -CN, or —
NR1GR17;

R? is hydrogen or (C4-Cg)alkyl;

R*® is hydrogen, (C4-Ce)alkyl, -(CH2)((Cs-C12)aryl, or -(CH2)(C3-C12)carbocyclyl;

R*is hydrogen or (C1-Ce)alkyl;

R" is -(CH2)(Ce-C12)aryl or -(CHz)(4 to 14 membered heterocyclyl), wherein
each of said (Ce-C1z)aryl and (4 to 14 membered heterocyclyl) is optionally substituted
with from 1 to 5 substituents each of which is independently selected from (C,-Cs)alkyl, -
CN, halo, -CF3, -OCF3, -NR™®R", (C-Ce)alkoxy, -NO2, -(CH2)(Ce-C12)aryl, -C(O)(C+-Cs
alkyl), -C(O)CF3, azido, (4 to 12 membered heterocyclyl), and —S((C1-Cs)alkyl);

each R' and R"" is independently selected from hydrogen and (C;-Ce)alkyl;

nis 0, 1, 2, 3, or 4; and

each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

8. A compound of Formula [V(a)
RSB\

N N
(R1)n—:E:I:H:?
Z N
e e
H \ N g
wherein:

each R' is independently halo, (C1-Ce)alkyl, (Ci-Ce)alkoxy, -CF3, -CN, or —
NR16R17.

R? is hydrogen or (C1-Cg)alkyl;

R is hydrogen, (C1-Ce)alkyl, -(CH2)(Cs-C12)aryl, or —(CH,)(C3-C1z)carbocyclyl;

(R'?), IV(a)
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R*is hydrogen or (C4-Cg)alkyl;

each R'? is independently selected from -(CHy)(Cs-C1o)aryl, -(CHx)(4 to 14
membered heterocyclyl), (C+-Ce)alkyl, -CN, halo, -CF3, -OCF3, -NR'®R"7, (C,-Cg)alkoxy,
-NO2, -(CH2)(Ce-C12)aryl, -C(O)(C1+-Cs alkyl), -C(O)CF3, azido, (4 to 12 membered
heterocyclyl), and —S((C4-Cs)alkyl);

each R and R" is independently selected from hydrogen and (C;-Cg)alkyl;

nis0,1, 2, 3, or 4;

each t is independently 0, 1, or 2; and

zis0,1,2, 3,4,0r5; or

a pharmaceutically acceptable salt thereof.

9. A compound according to claim 8, wherein:

R?is hydrogen;

R js —CHa;

R*is hydrogen; and

each R' is independently selected from -CN, -F, -Cl, -Br, -CF3, -OCF3, -NR'"R'7
-OCHj3;, and -NO;; or

a pharmaceutically acceptable salt thereof.

10. A compound according to claim 9, wherein:

each R' is independently halo, -CH3, -OCHs, -CF3, -CN, or —N(CH3)z;
R'%is -CN, -F, -CI, -Br, -CF3, -OCF3, -OCHj, or -NO,; and

zis1;or

a pharmaceutically acceptable salt thereof.

11. A compound according to claim 10, wherein:
R"is -CN, -F, -CI, -Br, or -CF3; and
nis 0; or

a pharmaceutically acceptable salt thereof.

12. A compound according to claim 11, wherein R' is —-CN, or a

pharmaceutically acceptable salt thereof.
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13. A compound according to claim 1, selected from:
1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-3-(4-
cyanophenyl)urea;
1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methylpiperidin-4-yli}-3-(4-chlorophenyl);
1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-3-(6-fluoropyridin-3-
yl)urea;
N-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methylpiperidin-4-yllchromane-6-
carboxamide ;
N-[(2R,4R)-2-(6-chloro-1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-2,3-dihydro-
1,4-benzodioxine-6-carboxamide ; |
1-{(2R,4R)-1-methyl-2-[5-(trifluoromethyl)-1H-benzimidazol-2-yllpiperidin-4-yl}-3-
[6-(trifluoromethyl)pyridin-3-yljurea;
1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methylpiperidin-4-yi}-3-(4-
methoxyphenyl)urea;
N-[(2R,4R)-2-(6-methoxy-1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-2,3-
dihydro-1,4-benzodioxine-6-carboxamide;
1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-isobutylpiperidin-4-yl}-3-(4-
cyanophenyljurea; and
1-[(2R,4R)-2-(1H-benzimidazol-2-yl)- 1-methylpiperidin-4-yl]-3-(6-fluoro-5-
methylpyridin-3-yl)urea; or

a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition, comprising an effective amount of at least
one compound according to any of one claims 1 to 13, and a pharmaceutically

acceptable carrier.

15. A method of using a compound of any one of claims 1 to 13, or a
pharmaceutically acceptable salt thereof, in the preparation of a medicament for the

treatment of cancer.



