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The present invention relates to a compound of Formula I:
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car hgcygki substifiied ®ly 6fé itoNAlde/ sGPtt@ents URddpendefiB Berck@anNtein #He Group

R2 and Rae on the nitrogen can be taken together to forman additignal

het er oc FeN3IING ref e SRYABONG gcﬁ'enb@sceﬁ k¥le by Cr-&retalkR)Ybr refped -OfFfised or
spiro CYIQ[(CFIZM'[ D, S8{c- djﬁgmgpqgeb) s?wkﬂms(gé‘)z'(@p@l; a}kyPO(a'}:Qb)@)(B?- to 2

doubl e IS sel eC romthe group consisting o

hydr ogeﬁ?s)all(y@ -CEPUCKe)alky. @Hﬂ)'&{é?ﬁ@@f MMqO( G - C6) al kyl ,

((C:I?;?gﬁll(%?CI ?L%Iéétlgﬁ* or%(hg%_gﬁﬁrs%ﬂd@é%ﬁnﬁw pNFlZRS Is selected
frombt he gr oBpiscsmiested fioq the groap coBgistingydf, hyd(agencaCatGetalky!, -(CH2LCEN, -

-(C2- CGWCKX'?% (= %CRHZ)t(Ca Cl12) car bocyclyl, -(CH2)t(C6-Clo)aryl,
Cl- $2 al
( (CHZ) t Q( CH2) &4«%RU&Mepéndqmm$)elm¢Me -graie rondigtetg2ofPd ( (6+1-Chllel,yl , 30

(OD) (1. R0kt TETRRISE BCLRACOUEM by ¢ ORERakaet®) Gyl och e

wher ei nnmtkeredthdteln@rtyelyd)cwhe;dm baid hbtéroc;&:l;ﬂ ihag 1htetermpheteroaterhe stledtetir om
nsistln of . N, rein one .or two carbon atons of

gg?a #B%@ﬁ(gpr SPRSIRHNG %fon% yagtf 55 Of ng grgpps on the same nitrogen atom
2009/ OOA@MEIkéBzG@&h@mﬁﬁ’She n&rogemaitdsmaa for® alB €1B, mémberkeatencyegih sai d

(CH2) noi et al kyl ., al kynyl , al ken ar bocycl a het er ocycl yl
ol ) o Bng hsron, S esaraRyay!itss SpYariall isg 1 103 g Akiarab helratipgs: o
from Rb6gelgael iﬂﬁn'tﬁe Sgw@;p%ﬁe@%?' of &, @tsﬁh fsr Of&tt\he RY QHIupPSOGIS tifd sAmeOf
azi de, halo, - OCF3, -OCHF2, -OCH2F,

0( CH2) p@r@gn @@pgpey pmtpken (@qﬂ)eﬂyg&p the(qgjb%pmnkw form a 3 to 7 membered
t Yl
s eggﬁetge%gﬁﬁ Swrg'ﬂ"( ek sé'GH%}M C??ﬁz%ﬁ o@%}y Gﬁf’} -5 2R7
- [ C( R7) beterqanelysmay) ogtipna )spe(gtmq(mqtgdzby opg;:tg)tmee sqlﬁm}) independently

Ok bFe Bl i group sensisting R Gy Eelaliylbale, ydioy, KGRk Y 21 ¢ or7
. 10- [ C(G)BIRNERPA(CHE aRaryl)| q«amems)al@(wwﬁe@ﬂ’dQMm,and «(CHo)(4 to 14

-[&(R7) r2n]é5nl\$(e$ga %t@?&%’é‘&ﬁ&@erein said heterocyclyl has 1 to 3 ring heteroatoms selected

30 from the group consisting of N, O, and S;
each p is an integer independently selected from 1, 2, 3, 4, or 5;
each tis an integer independently selected from 0, 1, 2, 3, 4, or 5;
each mis an integer independently selected from 0, 1 or 2;



[C(R7)2ItN (R7)N (R7)2, -(C=0)N(R7)2, -0(C=0)N (R7)2, -[C(R7)2]10R7,
-C(R7)2SR7, -[C(R7)2],(3=0)R7, 1C(R7)2ltS(=0)2R7, -[C(R7)21tS(=0)2NR7) 2,
- [ C(R7) 21WRERPYOER20) R7, -[ C(R7) 2], N(R7) (C=0) OR7, - C( R7) =RCT{IB2008/001575
(R7)2,-C(R7)=NOR7, -C(R7) 2N(R7) N(R7) 2, -[C(R7) 2]t N(R7) S(=0) 2N(R7) 2, and
-[C(R7) 2]t N(R7) (C=0) N(R7) 2; 15each R7 is independently selected fromH,
-CF3, -(Ci1l-Co6)al kyl, -(C2-0C6)al kenyl, _g(C2-C6) al kynyl

-(C3-C12) carbocyclyl, and -(C6-Cl0)aryl, or two R7 groups on the sane
nitrogen atom may be taken together with the nitrogen atomto forma 5 to 8
hrrenber ed het ea?w@ %rh %mégeg;nr?dpemcﬁnﬂysaledteldeftcﬁﬁOcy,c:Z,)Bl of#;ngdhas 1to 3 ring
eteroatons sel ecte romthe group consjsting_.o , Q, a S, or two RY
groups on t hE3CHES anniRger éﬂdﬁﬁg'}fﬁﬁﬁ gé{epaf%ﬁzt%ggpﬁg' af th the carbon
atomto for meacﬁwt.@aﬁ ﬁl@g?‘é?@rﬁdéineﬁéérh@%@déd frdM®, an&znher ein each said

al kyl , al kenyl , rocycl and car bocycl may optionally be
substi t ut ed a@ﬁﬂée’t@“PW'E‘@"Sﬁb%i@\('@%ﬁ@mmél%@ﬁéémq@|se| ected fromthe
groug consisting of halo, hydroxy, -CN, -(Cl-C6)alkyl, -(Cl-C6)alkoxy,

- CF3, -0CF3, NRCH2) t R9] 2, - NO2, -S(Cl C6) al kyl, -(S=0) (C1-C6)al kyl,
- S(=0) 2( C1- C6) al kyl (C—O) 0(Cl- 2566) al k*§/ <& = 0)(C1 C6) al kyl, and

- (C3- ClZ)carbocycIyl X i Rksel ect egl from he rQHp consi sting of 0, S and
NRG; 128 is sel ect ed\( t giou |st5Ang of hydrogen,

-(C1-c8) al kyl, -(CH2)CEN, Each RO is independently
selected fromthe group cd@nsistji ng 30 - (C1-Co) al kyl ,
-(CH2)tOH, -(CH2)t(C6-Ct0) ; ] gar bocyclyl, and -(CHZ) (4
to 14 nenbered heterocyclyl), wherein S d h erocyclyl has 1 to 3 ring
het er oat ons sel ected fromthe group cdisisti ndR&¥R 0, and S, or two Ry
groups on the sane nitrogen atom nmay be taken together with the nitrogen
atomto forma 5 to 8 nenbered WD 2009/ 004427PCT/ 1132008/ 001575 - 9 -

het er oc e byghafrhageutidanycadteptibie st whéree! yl ring optionally has 1 to 3 ring
addi tional heteroatons selected fromthe tﬂo&g consisting of N, 0, and S,

or two RO gr88@s Rors tndepengantly selpcteditrem rgep tCQR%ﬁt"‘tgoﬁfe’W%r (GHexPi e
car bon a@“?)tt¢ fo”t@ﬁz)kiw 7 Notber adrGRuRe %mgﬂ “(@H WW[@"‘@R sai d

al kyl |et car ocycIyI and

hét er oc i opal |
be s"QbstG&ll'ltbt@E(Cbl}?t% £3Q (Q'Thh‘% lsubstituents i ntfepek Nﬁ&%/ﬂz)t%i@@b[@gh)tﬁ dom %/he

h)t ¢ Egmi%h%“?b”%g’ds ar OO B P CHE, P B’ff“z{ﬁ’*

(CI—IZ%}4:(4(Q*‘!1):£QF%@&):B heterd@yb)k@‘fp)ﬂf(@ﬂ'b)zﬂ Jsai d héﬁUnkQ(ﬁcﬂQ)[(Ch’abR te gcﬁ
e

b 19 1 ndERRTTC O RREPMRTIE ™ (EAREE S ERBLTINES EHA GG i), apt®3oc)

or 5; ea(@szMb141mqmb&n§dn(r;b§erolﬁlqyclyl)omha¢|neeadh sand:{(c,‘lH@depet;dmaquptlanalw 2,

[ ndeéenBSn%t'g"t&i ngﬁg R0 %b%?tggwaed]dgﬁ%\'?d?ﬁlg %égﬁgﬁ f{igygf ﬁ‘ﬁoPFﬁH"a lis

not 2- am:mmetmg[ (BR- (K)S)Gg'jalkﬁ Kaddne hydroxyt hy(C)-Cl)atkdxgnziON, -(CHx}CF3, and

i dazol ﬁ\‘%&b yrrol idinyl Facetam de. In still another enbodinent is
prOV| de 6) und of Formula I: R3B R2535 (51 )n | 5" .rnR3B

------- R?is sblééted from the group consisting of hydrogen, (C1-Ce)alkyl -(CH2)qOH,
-(C=0)O(CH2)(Cs-Cro)aryl, -(CH2)q0(C1-Ce)alkyl, -(CHz)qO(C1 Ce)alkylOH, -(CH2),CF3,

20 and -(CH),CN;
each R* is independently selected from the group consisting of hydrogen, -CN,
halo, hydroxy, -(Ci-Ce)alkyl, -(C2-Cg)alkenyl, -(C2-Cg)alkynyl, -(Ci-Cg)alkoxy, -CFj,
-OCF3, -N[(CH2)R’%,, -S(Ci-Cealkyl, -(S=O)(Ci-Ce)alkyl, -S(=0)(C4-Ce)alkyl,
-(C=0)O(C+-Ce)alkyl, -(C=0)(C+-Ce)alkyl, -(CH2)i(C3-C1z)carbocyclyl, -(CHz)(Ce-Cro)aryl,
25 -(CH2)(4 to 14 membered heterocyclyl), -(CH2)O(CH2)(Cs-C10 aryl), -(CH2){O(CHz)(4 to
14 membered heterocyclyl), -(CH2){(C=0)(CH2)(Ces-C1o aryl), and -(CH)(C=0)(CH):«(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



1/53A " -t "---.--" N538 53A RBANRAC(=X)55 201 or a

phar naceut | cally accept abl e salt wherein: each Rl is independently
sel ect ed WORHWYMW442dr oup consisting of halo, -(CH2)tOH PCTH2PESBOESS- (C
H2)tCs N ,-NO2,-(CH2)t N[ (CF12) P9] 2, - (CH2) 1( C=0) NRCH2) 1R12,

-(CH2) t NRCH2) R91(C=0)[(CH2) , R, - (CH2ZM RCH2) i R9] S(0) 4(CH2)t R9], 25 -(C

HAS( 0) WNRCHOI R12, - (C FI O S(0) vi RCHA R93, - (CH2)t R9, - (C HAORC HARI -(C
F12)1(C =0)[ (C HOPI, - (C FI NC=0) ORC HCP/e(C FI 2h0( C=0) [ (CHARI1

-NRCH2) t Rl ( C=0) N[(CH2)t R9] 2, -(CH2) 1(03 012) CarbOCyd yi, -(C

H2) 1( %a@yp)c%FB’doyc@P%rylV\Qnamrg Cg%%ogi‘br%?lﬁ:ted b9 one toUhrdet4 1O

mber &d heterocyc y1l) wherein each sal d noi et}/] may optionally be
S ubst i t gubsfitugnts rveriqp@ndmt% a@lgsﬁeddéqmsthe rﬂ!@lpjé mewsﬂlry; ot hale; dwdroxipmGMe

group comsi | k a

-(CH2), C@éézénlgﬂ NF ‘%?ﬂé@ﬁ % s sel %ct ngﬂm % he“@%upé(@xns?sﬂ}lng of

hydr ogeA(S=Q)Q-CHaklk S(= OIz@E%)GIHyI ~(CO)WCaH@z)alkP;: CHA(G1-Ce)alkyl, and
(CHg) ((COC Cﬁé@ g | (CH2) pO( C1- C6) al kyl OH, - (CH2) pCF3, and - (CH2) pCN;

each’RBA’s”? ﬂgnt |y selected fromthe group consisting of hydrogen,

-CN, hal o, hgatﬂoﬂ?a |s(ﬁde|ﬁﬁjdidnklylselec(téal -fEc athbegly)hp consisting of hydrogen,

C2- C6 k F12
al( kyl , )@4%%](!' Cg%)s "@(?‘)ig)z(g '0&1 oeyaFkyl - % E‘%E}adﬂ al kyl
- (OH2) 4qB-0V@ )bmgwchHz)«cﬁs%%)c%%&bm arode)t cch:H?érgF‘ t ckﬂzﬂ(m@elmed

h | yl CH? 14 menber ed
hgt 2{ gg%ﬂf%h%f d h@tﬁ@ﬁvf? C%'ézl@ Cvrs%o)am )(C'“éh&@('z?si‘! 1@)14(@@%@(23; 24
to 14 mpgessaiyhey cmﬁqx:@ootdu Mb@tﬂ? E'W?%H &mgt(daecﬁmxglmlmhaémﬁeﬁéa 4
ring 15 heteroatoms sel ec #ro mt roup consistin , S, and

wher ei nhetesacysil)dwherejn ea@faﬁe'ddwqarppycl rrwg hafnbl tmétrmwgrqafomaﬁebsﬁdonal ly
b b th
or oup oot AL, e aridwholeiPe Pl R carbQUERE A ahg hREAEGRE T 3¢
-0C F3, opwrtalIH:b)et wb;sptute@ywedo- easuk!gﬁltltuents independpntigi sefseted kym the

-2(?(((3%32 car ocygl otl(hgl' %@QGS | n gﬁ&%ﬁ) ((eé ﬁalﬁﬁyfc'ﬂ '(tjgc gr oup

con55 st +N[()Cldi)tR‘?]edi£g£FS(C1(@)alkﬁﬁ)(&#@)(m—qemkﬂ@)%#@b@J -Ce)alkyl AE=D)@Y |, - C
"oy aEp WD ramh el AR ot ocyeryi ) gl
- (CH2) t O CH23mMyQR? ACH:Q) RPR/br, any WR?’D&W% RY dah bee tdkenddgether to form an

additional carbocyclic ring of from 3 to 9 members thereby forming bridged, fused or
spiro cyclic system, said carbocyclic ring may optionally contain up to 2 double bonds;

20 or

R? and R*® on the nitrogen can be taken together to form an additional
heterocyclic ring of from 6 to 9 members thereby forming bridged, fused or spiro cyclic
system, said heterocyclic ring may optionally contain up to 2 double bonds;

R* is selected from the group consisting of hydrogen, -(C4-Ce)alkyl, -(CH,),OH,

25 -(CH2)qO(Ci-Cs)alkyl, -(CH2)qO(C1-Ce)alkylOH, -(CH3),CF3, -(CH2),CN, -(CHz),NH,
-(CH2)pNH(C1-Cg)alkyl, and -(CH2),N[(C+-Cs)alkyl];

R® is selected from the group consisting of -(Cy-Cg)alkyl, -(C2-Ce)alkenyl,
-(C2-Ce)alkynyl, -(CH2)(C3-Ciz)carbocyclyl, -(CH2}(Ce-C1g)aryl, -(CH2)p(C1-Ce)alkoxy,
-(CH2){O(CH2){(Cs-C1o)aryl, -(CH2IN[(CH2)R%]2, -(CHz:N[(CH2)R®(Ce-C1o)aryl,

30 -(CH2)(4 to 14 membered heterocyclyl), -(CH2){O(CH:)(4 to 14 membered heterocyclyl)
and -(CH2(N[(CH2:R®])(4 to 14 membered heterocyclyl), wherein each 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



25 heterocyclyl), -(CH2)(C=0)(CH2)4C6-Ci o)aryl, and -(CH2)4C=0)(CH2)(4 to
14 menbered heterocyclyl), wherein each said heterocyclyl ring has 1 to 4
ri ng het eveaIWMP482él ected from N, 0, and S, and wher ei PEABRSHO7al kyl |
carbocyclyl, aryl, and heterocyclyl nay optionally be substituted by one to
t hree substituents independently selected fromthe group consisting of

hal o, hydroxy, -CN, -(CG -0C6)al kyl, -(Cg-.C6)al koxy, -CF3, -0CF3,
30-NRCH2) 1RI 2, - NO2, -S(Cl-0C6)alkyl, -(S=0)(C1-Co6)alkyl,

-S(=0)2(C -C6)al kyl, -(C=0)0(d - CB)al kyl, -(C=0)(Cl-0C6)alkyl, and

-( (k33 Clzmtha[?lnocxcl ?’rbuporandmévggﬂa@n aés:thRsﬁigo(Clai)ynwmy Ralk]yl ]Eamayrﬁtg8 aﬂ@gylbe
taken together to form addi ti onal . carbo ic.ring of from3 t

menber s PRAYBY!. fa(SY'maHSa}Pﬁt?r(?Qlé‘ay ?rl?s'é'geB‘F"é:%2‘(5{5'97‘6'8’4%&’/%5@1‘?‘1@2'08@0%1575
- 11 - spbsmuéNs/sefecieBr&@mReai d carbocyclic ring may optionally contain up
to 2 double bondsy O R2 and R36 on the nitrogen can be taken

toget her to E3EMRAis mdapendantly sglectaddegrp the grquRcansisting Af azide, MaloeNGs s

her gb f | |

i g ey CRot 1Rl Pe et COG, -PLr I8 SR Ofcavc emarggil) "CAREENE! 7
th(ca:H g;ou(ﬁc@dsikglln|16§He)ﬁ(Claﬁin)@gmcycIYICR )Cﬁi%ﬂia&@e C«()@MRBO)OH(CHz)M to 14
ECHZ) 8%‘%‘5% %tem?@?ﬁ(ﬂb%) al }xﬁa’)%émd O@E}’Bﬁ@ﬁm) al(‘lé( @}QS%R

R6 is selq )abNaR’astmeR gr B(pOYMNRI )51 i-(CFOJR"; (QC=05PRY, ky[c<R’xzmeC@a)m’kenyl
ST BRI N RLCH BRI N © b

EQ gg:gc (@HZ))ZNR’%B%%?F(’CG mm’zzlt?agla’)(dﬁwmxm)é tﬁ[d(R:Hm@fisi()dO)zN(W)z

- (cr2) 1)(/%%5’1@% ! BB e héﬂ%r@%@zt) BRI Y e e,

et g1 OOUB(RRESOIR! 04 O-IG(R")M(*”@izR"’ ORCRISRLOBNIN)f DIHIEIBIREORE] ot | ng
0} an

ereln Lone or, two c

het er ocykKHENINE EEFP@QBI 1y SSBRITNNRR wi t- Q(Bﬁ UQ(B gr oup(R AMWMM each
Pt or oo EIRBINER)ISEORNR 2] SNCRIMKRRIC=OMPORYC Vi : Y 2
heterocycl |""are |nde enden “Y aII substi t'ut ed b& l1to5

substi t uent seg@h Bctlédnchp@m’ ewly %%{éﬁe%qu% H, n6&pentfenEs)alkyk-EetCaalkeayh t he

St TG paRn L5 HeaBoRt OB b R qranbdn th e
- (CH2) , hitmgenBtomirnay: be takenRpyether with the Togeo piany Itg fzmn a 5(tci@emberedi 4

[“&”g% S ¢ %?éi% Qﬂﬁby@;{aﬂ%ﬁ@ % §1Wn?%4_18§@7{4 %r@_g?ﬁ?)tﬁ#a%g RlecWLR7

Othe—grpy consisting of N, O, and S, or two R" groups on the same carbon atom

) o o YL A Sk i
1(C)IE géfﬁhﬁ?ﬁ&m@ﬁ(ﬁ% gl7kyl [dél((dg?) argglh%)wyg?) and -c(gfbtﬁ:)(blyﬁﬁ)aﬂ ;optionally
(o) 2% J‘?ﬂﬁ‘égf’( S0 S0 SYBNERS. 'L%(Ri')ﬂ%% Rk%)&%’( fiag) the, group
Eg(( S;g g)lsblﬁfiaﬂ rigC=6%) Ofio,- CyiFgei\ N( BK) 2 - (CHATANPIORT M RIGA RTD2F,,

" ndopenRERt: Ko ag*«ci Gl &%ﬁ_c%éé%m y%%)( 5;9 @g; 2&3‘3“(8?.'3
(C%SCGID%HW¥C( 6{(@%%\!&0@;@ hearBociyf;C6- Clo) aryl or two R7 groups

on the same nitrogen atom may ientogbether vmt,pthe nitrogen atomto
forma 5 to ¥ israelgeteddrom the group conS|st|ng of O, §, and NR",;

R® is selected from the group consisting of hydrogen, -(C1-Cg)alkyl, -(CHXC=N, -

NO., and -S(=0).R";
each R® is independently selected from the group consisting of hydrogen,
30 -(Cq-Ce)alkyl, -(CH210OH, -(CH,)(Ces-C1o)aryl, -(CH2)(C3-C12)carbocyclyl, and -(CH)(4 to
14 membered heterocyclyl), wherein said heterocyclyl has 1 to 3 ring heteroatoms
selected from the group consisting of N, O, and S, or two R® groups on the same

nitrogen atom may be taken together with the nitrogen atom to form a 5 to 8 membered



het erocyclyl ring, wherein said heterocyclyl ring has 1 to 3 ring
het eroat ons sel ected WD 2009/004427PCT/ 1B2008/ 001575 - 12 - fromthe group
consi st i MYoapoIo47 and S, or two R7 groups on the sanePCHIEH$/0413M may be
taken together with the carbon atomto forma 3 to 7 nenbered carbocyclyl
ring and wherein each said al kyl, al kenyl, aryl, heterocyclyl and
carbocyclyl may optionally be substitutged by one to three substituents
i ndependently selected fromthe group 5 consisting of hal o, hydroxy, -CN,
-(G -06)al kyl, -(G -C6)al koxy, -CF3, -0CF3, -NRCH2)tR912, -NO2
£§C: kleil)abi’qdyclylr (Iﬁgﬁ&r(éﬁarn@xéldlH%térocygﬂqﬁk)g?@ﬁlﬁﬁllgl Ikad b to(@qmgplé@ditionalf

al ky an - car boc sel ecte rom
t he grouﬁetem%?réé ﬁ'&cl’?ﬂaf@rxg’e %[HHW&@S'S“"Q 3”‘?8 'Yq% °§“’§%F§@f@d’sf% t he
gr oup cogﬁhétdamorpfat&mdhap% takef to len thel Gb%ﬁl\htom t® oIk .a 3N 7
-S(=0) 2 each R9 1s independen sel ected romthe gr
conS| sumgrr@prerq/@nreg@ﬁ:lvl ring; wheyeky eagh, 3%{?&)’& en, (etpywiety. @a%myyhvl and

4 r \ e
CHzy %t&(ﬂﬁa@eﬁgg éc‘dt&shalfgﬂé subStiged‘ny @ eHo Rl étﬁ:f%uh@ & eg&géﬂdémxe

WhEI‘EIn sal s 1to rrng eteroatoms sel e romt

group cosglected ﬁrgmairhemrowp censisting er(@mﬁe)mm he@pbydrnxy h€C s&n@lkoBy,niGN,ogen

at om may t h ge 5 ered
heterocygﬁ-gzl)t % C\I’\-/&g&e@l A ga‘&l Nh?é}o {?E IN[ %@Y'ﬁfﬂéﬁ?y(ﬁg?qﬁ ttgﬁgbri ng
addi ti ormbnibet@ betemwclgleel\mere]d siandohntetwyglyld\qs ttmsirmgihagemétdlm Selected S.

or two I th rboncatom may be taken together with the

car bon g?%rﬂ]tl?%gpggrﬁogsgt@%gﬁﬂné ‘féd carbocyclyl ring, wherein each said
al kylo aryl, dachip)is indepéndentiaribecy,d, vt 5; and zo heterocyclyl nay optionally
be substituted EX,Qng to thre(s s%bgt' tu%nts i ndependently selected fromthe
group consi st§399 15 ndergndegiuf ;2. hydr oxy, - (G -C6)al koxy, -CN,
(CH2) t CF3, (@dhl@s[s(ﬂ-]dap'y’nménﬂy-d\ll-i((ﬁz 06) al kyl, -NRC -C6)al kyll2 and 4CI—|2) 44
to 14 nenbered heterocyc erein said heterocyclyl has 1 to 3 ring

het er oat ons se@FB@t'éd‘dPPﬁ?fslec"Hléogﬂo%ﬁ @bflsi sting of N, 0, and S; 25each p is
i ndependent | Yeath qds indlepéndeMly 2; 364@h 5t ahd | ndependently 0, 1, 2, 3, 4, or

5; each mis |ndependently 1 or 2 each nis i ndependently 0, 1, 2, 3, or
4: elch q is gasbapisinranpendetly 031, @ 2,0r 5: and 30each wis |ndependently 0,

1, or 2. décﬁg&; heg i n t ndre0f
Formula | or £°Jlﬁb°?2§?:§ﬁca uggcgftg%rﬁmésgl t'gte'khdgr gc%f"g|ﬂ g n’ ﬁ@[j’o

posi ti or(phaaylabﬁtyl)uﬂébeonwdyzp 2iylr3- Nrrolrdmyﬂmetamdqzwcw 182008/ 001575 -
13 - .onmpound of
Forrmula | or 'ng'ﬂg?ﬁan%'g%u cahebpgcdcrg%%ﬁb}a %Pﬂ{‘%g'rzzé lj’j}\a/vﬁer ein the 4
position has absolute configuration R and the 2 position has absolute
configuration R In one enbodi nent the inygantion relates to a conpound of
Formula | or a 5 pharnmace T‘)I cal ly aRcept a?i e sptPt thereof wherein each Rl

i s independently sel ected Pomthe/gr ) g of hal o, -(CF12), OH,
-(CH2)t CF3, -(CH2), CEN, -PeX cHR) RN i RIga - (CH2)t (C=0) NRCH2)t R12,
-(C1-12) t NRCl - 12NR91( C=0) , R=(EH2) t ORCH2NRI , - (C

H2)t (C=0)[ (C HARI, - (C1-12 - § ), (C3-C12) car bocycl yl,
-(Ch12)t(C6-Cio aryl) and A emiét ed 10 heterocyclyl)
wherein each said (CH2) noiety may opt|3 al l y\be subsstltuted by one to two
substituents independently sel ected frBm the g'ﬁ)ﬁ‘p Ronsi sti ng of

-(Cl-Co6) al kyl, halo, hydroxy, -(G -C6)al koxy, -CN, -(CF12)1CF3, and

-N[ (38H2) , R12. I n anot her enbddi ment the invention relates to a
conpouncbref pHarmagéuticallp acceptdiae salc vhereim| | y accept abI e salt ther eof V\,her ein

SGr12) . O, Sach emasher sl tringtod (@01 the aropg coRgaip ot hals, JCHaFOR

{520 (G ) St ot SO € octon g,

wher ei n Qﬂﬁ %‘-@70}‘29"2@) Qimy optionally feH %)tﬁ‘{[ |2tt8t R to tvvo

St‘gszfs'cgiiﬁmﬁ Si(OﬂN@‘l’zzth]Ey Sf(b%£§@)w[?@ﬂ})¥ﬁ’? 9T RERFPNST SICHIGORCH)R?),
{CHMC=ONCHART, " -(CHM(C=O)OICHR ~(CH2O(C=O)[(CH21R®),
-N[(CH2XR®(C=O)N[(CH2)R%2, -(CH2}(C3-Ci2)carbocyclyl, -(CH2(Cs-Cro)aryl, and




20- (G -Co) al koxy, -CN, -(CH2),CF3, and -Nr(CH2)tR912. In another enbodi nent
the invention relates to a conpound of Forrmula |I or a pharmaceutically
accept ablWO2809(004432r eof wherein each R is i ndependent |RCEB2¢B{08H75 r om t he
group consisting of halo, -(CH2),CF3, -(Cl-12)tCEN, -(CH2)4NUCH2) 1R912,
-(CH2) 4R9, and -(CH2)O[ (CF12), R9] wherein each said (CH2) noiety may
optionally be substituted by 25 one tqggtwo substituents independently
selected fromthe group consisting of (Cl1-C6)alkyl, halo, hydroxy,

-(C1-C6) al koxy, -CN, -(CH2)tCF3, and -NRCH2)1R12. In another enbodi nent the
i nvent i QCH:R{4adoet4 hmrﬂbe?émwidc)@iyl)ﬁnhémlrﬁeécmsald (ohle)r mwmaqaidtmnauy

acceptabl e salt écp reof wherein each ||| anot 2& odi nent the
i nvent i 8R Fuhstiut Q"EOWpaﬁ?lcF”(S‘FmPSPﬁuIrﬁ’epe'@)ﬁ’e"&'VSBelﬁﬁtﬁF ‘&'@uf €c arqup

accept agpgsistigt dfhe{cgcrts)waﬂr Shdlo SaRfdrd3y, | §C GGG 3.cNhe(@i ) crachamai d
(CH2) noi EtﬁYI mz% optional |y be substituted by one to two substituents
i ndepend¥lt€Hs}RSkl ect ed from the group consisting of -(Cl-C6)al kyl, halo,

hydr gx SEidy 2YRLR.

D008 Ohaaz AeriBCEaER T dhe grgiseinstihg B fyarbld, rk(g‘&%%)&'kygﬁ{m?ﬁ)f‘eo'*’

i nvent i de=Q04EHsH Ce-Cao)ontp o@irtd) (N CFEs)alllyh H(Chl)@(@hee)atiy i e@H2)xCF3,
accept aghgt@ﬁ&gwgeof wherein each Rl is -(CH2)t CEN, wherein each said

(CH2) noie optionally be substituted by one to two substituents
i ndependent | gacheR¥Cisdrdépemienthe selected fooom dhes gioup adnsitBing 66 hytiogen, GN.o,

o oo L. 7Ry, S M NG o] v s oAbty (B Coraoxy. -CFS, °"

phangacedCFgal I-M[(@eERRYAD! eSERY-Co)alkgl €0f(SHDY(CH-O5)aIRGIN RLS(I=9)2(C1 -Ce)alkyl,

sﬁ?;'f?iﬂﬁoé%b@b@%? el stomlieh ARl Eetbpodl 4 aTCs %oﬁemue

group cggﬁzﬁ(w Gl menb@recpﬁétekdeyblyn hretplz), ng(wd&cﬂochry? CeHHIRACHR)M to-

-(CH2) 1CF3, and - one_e nment invention rel at es

to a cohpdiem %'PdF'l‘ﬁtﬁ'iﬂC&dY') oﬁcﬁz)ﬂﬁaﬂ%@wq:tﬁhd @’Yﬁcé%r@ﬁ%@'@}( Hoklfe of
wher ei nt2agh pidmbered ( fetetcdychl; WHHFER Ba&RCehi§ ahdlefdelBlyl MBS Yio™&Y rin

optionally be substituted bg one to two substituents’independently glected
e

f r o t hbetgraaligms selsictad figmdhe grayp cmsistirg|of MAP.candh§dargk wherein each said
15- (Cl- e
( Qﬁ%’lat Ee i Kclélcgryl érg"ﬁg{egc%{; gf‘ﬂ%go t 95@9 BF bstttu ed li)y grﬂe g&“?hree

enmbodi nen htion re
phar macsuhstitueints, indepepderiilyeseledted tfioar &g gradigr e@msnsimchofmmlps hydroxy, -CN,

-(CH2) t SEC?Z _wher ej ac ai ddC(EHZ) Y R

substi t %Jﬂén ({yg%{e%l{bxgbst?f Yients” i hde’qgtﬁéﬁ?gﬂm ct e '&B)Qﬁiyhe

gr oup c48503(0+Ls)alkyl: (-@(=CD6()CH+%%|kylha(IOFO)ﬁ%(GMXWKVRO—(C@D)@Cﬁ)%)klhwy andCN,
Cg?) 1?& C a)nd NE(CH2)t RI 2 I n anot her enbodi nent the invention

reI es ‘U8 42 8%5?88% *of Forrmula | or a pharmaceutically acceptable salt

t her eof wheresich R® iis iagepanidently rsefoctdue ﬂgrmlme agrosp sdansting dfyklydrogen

oy BB o TP e s Sty e oo EOBRIC Ephan

the '”VQUEO‘?@#@)@'WS I(QHQ)t(@@ImQMbeO@Wﬁor‘(U"E)t(‘CefEmﬁrﬂhaf(UHQﬁ("t iteakhy

accept abl e sal t her eo rom t consi sti ng of
i bgomEmBEEEd bERRGNY. {CHRPEORN Cr B FHbACHIICHoboig, Eumembered |
onez& mﬁ&bf’&é@&lyl} h@CHE)}(@Bb)@IHZ').Fi ﬁ,?ar&lo afd C@H}ﬂ&ﬁubﬂ(ﬁ H?)RH’WH& merfiberdd

phar maceut i cal accept abl of wherein hydr ogen. 30l n one

enbodi n@t@rqcu@lyﬁl nwewﬂrbﬁacr*‘ewﬂ é\@tetrecnlywﬁgdmw i 4Ft99rhﬂt%r0fatqms gelected
h | t
phar ”HCﬁ ¢ab! ¥ndeC eRbaMNren®@dch {yf‘c{ SRY1, \eﬁﬁfo%gér}%lgé%s%?& E%tr %\%Q fahéy .

I n one odi nent the 1 nvention r es'to a c
phar nacemtqneby bg substitgteshby opalte thieersupstitientscindepensientiy Aelestednitepethdent | y

o o S RAECTLAEROLHD g (1 ey 91042 C308LSUI 1
30 -N[(CHZ),R"]Z -NO,, -S(C,-Cs)alkyl -(S O)(C1 Cs)alkyl -S(=0),(C4-Cg)alkyl, -(C=0)O(C;-
Ce)alkyl, -(C=0)(C4-Ce¢)alkyl, and -(C5-C12)carbocyclyl; or
any R* and R* or any two R** or any two R®® can be taken together to form an
additional carbocyclic ring of from 3 to 9 members thereby forming bridged, fused or



(C2-Co6) al kenyl , -(C2-C6)al kynyl,-(G -C6)al koxy, -CF3, -0CF3, -N1iC
H2) 4312, -S(Ci -C6)al kyl,-(5=0)(C i-0C6)alkyl,-S(=0)2(Cl-C6)al kyl,-(C =0)0(C
i -CB)al KYO,2009048y( Ci - C6) al kyl , - (CH2) 4C3- C12) car bocyc| RCTAR2M84R)376 Co- C
oaryl), 5 -(CH2)tQ CH2)t(C67C10 aryl), -(CH2)4C=0)(CH2)4C6-Ci o aryl),
wherein each said al kyl, cycloal kyl, aryl, and heterocyclyl may optionally
be substituted by one to three substityents independently selected fromthe
group consisting of hal o, hydroxy, -CN, (C-GC6)alkyl, -(GC -C6)al koxy,
-CF3, -0CF3, -NRCH2)tRek, -NO2, -S(CG -Co6)alkyl, (S=0) (C1-C6) al kyl,
- S(=0) 2(spiro@ylid kydtem; §4idCpatidCyeliconiag ndy, optiofall) CéritaifG)pta® Idoublecbonds;
| o- ( C3- C12)car bocycl yl . In one enbodi nent the invention relates to a
compound®’of Formula | or a pharmaceutically acceptable salt thereof wherein
each RSA is Imden@m@nbhytr@elnwgeﬁl f:éri)rbet h@ké]f QetheN % SofmJadfadtitibnagen,
-CN, hal o, hydroxy al kenyl , - (.C2-C6) al kynyl (C
1- C6) al Mocngmg QS@OﬂNﬁ[te@ mfﬂ‘be(%ﬁﬁamf%rmm%@éy&lsyﬂ or_SpiPLYAlS - G
aryl b 60 BRI ho3ru) detiore BHEFD T RAHEBRIL 1 v1). wher ei n

each sai d al k Yﬁ% oal kyl ;" ‘and aryF may optional [y be substituted by one
to three sub uwé ted fiq@ptéﬁomﬁum;cogels@rme hydrogen hdC glelalkys ofsHa9:®Hg of

hﬁleHz) ééb(CN%w@%’O (@*‘?(%Oﬁ)a‘%@&c%éh&c}?a? Kyl ZéFQgFg(FH"’)"&% kyl ,

- ( C=0) 0(CH2)NHIE) B ehalky, ar(uom)mf(ce):a)alﬂwllz and - (C3- C12) car bocycl yl .

phar maceut cB 1 SeBEsHANPE Wi ool Ehefnd, &7 R B HCH e tent 1y
sel aot ed(CrCgyakineyl gr-(Cid.) (05 E€h Htarbgeyadyl hy-(T 105 €0s-Eng)ary(, C-(OBE) AC k Th)alktdxgr ei n

naepenabtOCERELeSokRim Ke&%ﬁﬁ%ﬁﬁ%ﬂsf’iﬁﬁﬁ@ fchar TR o\

(S (CJClCGC)é) .K4 to (Qneﬁﬁio) (eﬁéd(ﬁétércl)k i 0) 2 011W)4me?nberh@21ec_ot%rocyclyl)

a
c8) al kyla" @1@)\(@0 %Ml r‘% ?fﬁé) tegeexlyi WheFP'Bn@aéé%béaIdrrent
t he i nv@aidregyclythas ¢ %o By tmaﬂaawms Sdleétall Mehithle GHouF cONAStIRCS N, I aardy

acceptabl e salt” thereof wherein each R3B is indepen entléqsel ect'ed 30 from

t he 1§r o aPEheseiNRedr Mageargem atanagyof ﬁ%mdletwyey%wre op nad!a)saqbﬁwted

C2- CB) @) | 0
(LR o T Y, st R0 e Sy, st
B

(mz)(@srt@cmcl}alr yn)l a d\ete(r@pﬂujxlzarednqepemslﬁﬁw eatlmllarsub,%tﬂ byvxhé‘?é n

;glog/ BSEEQ%%%%%‘%%& OOE'TgSrI-ng et gref)gté;)rencsi fy\f))mthe group consi sting of

E 0, and SI eaﬂdR\MsenéeWﬁrFlaotiy sdededlftoym thecgrolp &bksistingaofydzidea hidlo, -NO-,

| ragbondBRT, SCR R LER %%ﬁﬁ%‘ﬁﬁap@%& QR Gu R T Eke A
5(g 006%:(2114@&::*)"( G&'gl)ﬁ(l‘)?ﬁoﬁ)carf)g@dm Bl k(g)ru)«ce@afarylmiwzma«4 6024 e
* ) ( RS i NN RE S IGHISE -y HCHINSION & SERASER R t he
lagggnt ;quéh]m(Ré)S(eowomswmxaNm’)Eo FomlmRz ?(C@Om’r rrs[lcemgﬂmtﬂ-m; r Om
Fhee D S RAAQGINRD- ol IRDMREREAR, IR . &L

0053 - RZ>£21@RRWC€©)@@5 al kbdéR "RRRRO)(CED)R Y, kyL[C(R >21tN<R )S(= O)zN(R )2

- (CH rein eac

{CH2) { é?, 0113 a slﬁ) i d
al kyI d?&Rd@ltN&{}l )N(Bn)a ar@ﬁ detu $HGTQNER 8 ub (?delé?ﬁ by 6B )@§Rt hree
Subst i tL{@’('F&’f)/fll(ggémhdﬁd%ﬁﬁcﬁé‘e%{ég@m& 3‘1 @Rzkltﬂ‘@icgt =RY,

PE NOR',

hydr o (a “0CF3,
N LHEFAINRKEEO Sr" J=NN(R")z CRINRINR,

S RO A eI SO P

i nvedtion reéaﬂeB u&ur@epemdmmncsedﬁct&bfmm H, +CBs, a Qo) atky e t(Co€)aligenyl,

A MU oGNS RV O S R

- (CH2) 1qitidgen atom may be taken together with the nitrogen atom to form a 5 to 8 membered
heterocyclyl ring, wherein said heterocyclyl ring has 1 to 3 ring heteroatoms selected



Cl2) carbocyclyl, -(CH2)t(C6-Cl0 aryl), wherein each said al kyl, cycloal kyl,
and aryl, nmay 20 optionally be substituted by one to three substituents

i ndependeWPI2009%48#4R2¢t ed from t he group consi sting of hal RCT/HBROSEHRYSTS - CN,
-(G -06)al kyl, -(C6-Cl0)aryl, -(C -C6)al koxy, -CF3, O0OCF3, -N(CH2)tR12,
-NO®2, -S(d-0C6)alkyl, -(S=0)(C1-Co6)alkyl, -8(=0)2(C1-0Cs6)alkyl,

-(C=0)0(C -Co)al kyl, -(C=0)(C -0Cpb)al kyj2- and - (C3-C12)carbocycl yl .

I n one enbodinent the invention relates to a conpound of Formula | or a 25
pharmaceutically acceptable salt thereof wherein each R38 is hydrogen.

In one drovthiengroiuptdonasistingof iNyrO,raricaSesr two &' growsionl the s&meralrizorl atom a
phar maceut i ceptable. salt thereo ere ach 8 js independently
Ber ect edta Bitabn 55ERE"GUR REtmen Blow todbhe e remagieel GorackVENERRG T ey
Oplt i onaldnd okerebsadH shiacaliky, skenyl Oaryhﬂﬁtemuﬁﬁ)tlIatridediﬁrboctywﬁ?md}dﬂb‘ttdnhlly

sel ecte

St copsl ﬁ%st'tute 0B oy Ihres ubsitiShiS indperidenty ‘sidies fioky the.oayR 2.

- NO2 5- S(coh |ha|o(S ég} Cenal K(sdv s)ﬁ(yp) (g gﬁ)@k WKYL-CF;, -OCFs,
- (C=0) 0(01 CG kyI aI k carbocyclyl . In one
enbodi meNHCta ]:nv@@m ﬁ:r ¢)alk¥h o%ié'bh'd %(Fql)z(pmﬂs)?lkyl ofCZ0) UG-

2009/ 00434 f)ﬁ: H(eg%(gg%gﬂgq%]@ Ca-y ,.P ggﬁceutl cally acceptable salt

t her eof erein I's 1 nd pen ect ed from t he group
consi sting oKis §elegyed(fmm@l9mouplcs)nsmwfr0,s&4 ahdNRY! nay optional Iy be

o one oY R RZBRE SRl RGN OB e

“CF3p SNIFand-SROYBLRL2, - N, -S(Or 06)al kyl, -(S=0)(OL-C8)al kyI

-S(=0) 2( Cr C6).al k =0 C6

- SC020G OUalioe ¢ (SIS ShbeH gt ) 6o R of Bosen, o
cormound(mfcﬁﬂkwl(aHl)@H CPRNOFEC gatyl CRCHY)( €5 Capcalocydiyl| tanﬂh(ﬂlﬂﬂxu wherein
 Che) ¢ (eamembPeat BtajusivD ahisren,sud, Reteeiody Bes 1 Ty BP9 HeIORtpER:
subst i tlséledtelayfr@meth@gﬁdnpe@rﬁwﬁﬁgIdfuenm aﬁadsp@adwat R?/ oF éﬂcwdhé r'safid he
group consisting of halo C10) ar o) al koxy

S48 © Bisagen atgtomax briaken asiot wittthesplianRy AIOr ety &5t HERPRIEd
- 8(=0) 2Eferb&)chi lbe whét@rrp)sgqumet@@c%lw hn% ddtioRalyChasd) % 19 ting aiMditional

- (C3-C12) car bocycl iﬂfy I n one enbodi rent e invention relates to a conpound
of Formbptfrqatemsae teshipmdbe arqupctansisting ehNao) and 8. toritweRE@rovpreethe each

R3B is \%ﬁﬁ‘n@p@&%ﬁ'té&& ﬂa@cﬁé’%ﬁérpmrgeﬁfé ggmh Q%béﬁ' g&g% forrg)3 ¢&% CL0

aryl), ereln sai may opti onfa e substituted by one to three
substit mm@ereﬂdetb@ﬁm@wtrm wherain each saima.lkyé agylo(Ha) orsietyt cargoeyclyhaans

"8 Chpaiefdlvent S SR el AR B9 i sl Tedpkhy -2

20- ( &Oﬁéleaed(f@mkhqgroup(wnél)s(m oG4 T ai0k)alkyl, chvado, -HyGBoxg1 A e Espadkouyl yTN, -

I n one l nd of Fo r, a
phar mcmﬁéﬂdﬁlg‘a ly A 'ﬂgg ?Qbﬁg&éa{ﬂ”@ﬁﬁ?\&'m@@ ?}%ﬁwﬂ% J§]<S’I é@tﬂékﬂa‘f }%ﬁw he
group cmmtsetredlgetn‘roctyplyl)agwemsmd féeteréych kgs 1 to 3 ring heteroatdms selected
enbodi he i nvent i .a conpound of Fornula 1 or a 25

phar mac l&'ﬁﬂ’?ﬂ%ﬁ%’?& 0919 i"@?eta"f’ reof wherein R4 is hydrogen. In
onezenbodl megécht,hg ihdepndestty 1,&, 3t #ort50 a conpound of Fornmula 1 or a

phar maceuti ca acce tabl e salt_thereof wherein R4 is -(Cl-C6)al kyl.
In one enbod??ﬁ!%t'st’ﬁ’@ %0?1 234 ¥t0 a conpound of Fornula 1 or a

phar maceut i C@édhymag:p,ggb&me@t@qldr 2t hereof wherein R5 is selected fromthe
group 30consi sting of - ?CS Cl %car bocyclyl, -(CH2)t(Ce-Clo)arYl,

- (CH2) p( O1- Ceadh rk@‘)@dependentyo 1,2,

- (CH2) 1Q( CH2 sGldb) t 2) R9] 2, - (CH2) M CH2) R9( G6- C10) aryl ,
-(CH2), (4 toééléfﬁemer&gxh'g{yé%gc@w(aw (C1-12)t(OH2) 44 to 14 nenbered
het @ ocycl y1¢acinw is-indppendenfly CHRYrRs5]) (4 to 14 nenbered het erocyclyl),

wherein sai dihgherQfysditlent Ie iMEnti? FeliRsk* td - FombdaRqORdmiRa 1 or a

pharmaceutically acceptable salt thereof wherein the 4 position has absolute

configuration R.



-16- 1 to 3 ring heteroatons selected fromthe group consisting of N, O,
and S, and wherein one or two carbon atons of said heterocyclyl are
opt i onal ' YO20¥Wét0#424t ed wi th an oxo group, and wherei n eBCHIBAISDO(TTH2)

noi ety may optionally be substituted by one to two substituents

I ndependent |y sel ected substituents selected from R6, and wherein each 5
sai d carbocyclyl, aryl, and heterocyclyd- are i ndependently optionally
substituted by 1 to 3 substituents selected from R6. I n one

enbodi ment the invention relates to a conpound of Fornmula I or a

phar maceut i chi onleaembpdlmﬂné tbal invertienerdlateb doea rcoRipoundsefl Eotradlaf k oma he

t 2 b lvl, -(Cl-12 C6-,C 10 Y|
90 D) NebRTaseltedly “acseblables At Fitedds Wharki, 4 HobbR tEse AbROLHS, )
ﬁn? (Gdalhﬁglilhdﬁmﬂzblztdﬂalthéa ﬁoﬁltlﬁﬁttﬁerﬁbtebmb &ﬂngUfmigﬁ:cR/I) t\r/]\hereln sai d t
eterocyc as rnn etergato sel ecte rom e consi stin
or N 6. eI ong emBADsh Tandn PR aalPE R A GRS FOMRHIB, LOLd 31 |
are gpt Ipﬂaahédéuww h&éé&éi)lé\ﬂsfah ﬂa@réb‘fqmﬁlir@lﬁpeadmﬁ”% nnea;féhd‘éaw s@@%téd'z)

noi ety ma {})‘tlonall be substituted e/ one to two substituents

| ndepen(ffé’m | thes graup e gonsistingn afi thaltht s(iekt e d(GH2RT R, -(GHAIGRNr eNP2each
sald carkasy, gt(b'Hz Ry (éile)t(’g%gﬁNg@Fﬁ},Rg% are. LRYERAREADIRYCHB)IERGRY,

substitu substl

enbodi rreGQHzt):Re i NYEHIQICHBIRT, es ﬁGHa):(GéﬂjKGHaDt%gﬂ For(@H){ CFOQI(EH2)R),

phar mace i reo aryl,
wher ei n @a”@ﬁ&%‘a%f?%ﬁ%ﬂﬁm e@h% e 5'P{thl V be (Bﬁﬁjé(tal tté?(j? é@g%kgﬂﬁj t Wo
subgti t heterecyel)i wlierpﬂnelmit bqlds(éill-la):m}ﬂetvrmay Bftioraily behsubstitutedibly ared th ar yl
and heterocycl.yl ar ndepe aII subst i.t ut

Subst s ¢ HpeuEavertt idepP ity SelecledRoly B8 oroeieftluhd of HEWGelatkdl Aot

r el at es hiydroxy COOPRCu)atkory, -ENN, nanl-@)tCF@rarm anmaqgt ically acceptable salt

t her eof wher ClO aryl, . and is sel ec romthe group
consi sti ng 0&‘ ‘?Agf 6@?’3&1&'&% R e/alRs1 978 compgun o(?fff mmla[' %

wher ei n ﬁamlfa&@tldal(ycwdepfaw@tsmtrtnure@ptwma.hl dadverzéubsﬁdépetnadntw s@l@etédo two
substltuents |nde endent |y sel ected substituents se

wher'@i nfregt ntheaigd ‘éRyPo'?%St'i“Ed eRdlnt r?"bb@f"onam"ﬂl)@ﬁbst'(qkdﬁ)@&"by rﬂotzio 3
subst i t UeM, Réhgm"?ﬂ fI(QP“z)R@ d}N[(CI—Q)W"]?nbOdL(CFﬁﬁNQ{@ﬁf)lR?KGEEU)ﬁCHEﬁ# tes to

a conpound of har maceut i cal lljl%_)]acce alt thereg

wher ei n-(@2)8° (@#22))@@612@%) ar(FH2(E=Q(Et t¥eHgH6TR) QKRR Ing of
wher ei nwhaedin aaersiséﬁge y/ 97 bphes |9Wéabsmtmaﬁé uwg, éabsﬁfa%nfso { o

substituents 10 i nd ecte substituents ‘sel ect fromR6

wher ei ninsigppnderitiy aelyctedsfrpmdélmmehmsorwfﬂngnaﬁ HE abalky hakel bydroxy.o 3
b t f 4427PCT/ |1 B2008/ 001575 - 20-

Isﬁ ?Plle t('s éﬁé)&c (ﬁg |(¢1621@bn ﬁ%@@?‘?@'a conmpound of Formula | or a

phar maceut i chul anotherembadiment she investienfrelatesr toi a cRSposnd (oﬂﬁbym@t%L Cra) aryl
I ' 2

moi oty R TaseRiRAD o EBUR I SR FeRP affersin qabh, Ho W ThdeBRdnfz sCekied

i ndlepenﬂentdthg gs@mcﬁrmktmgﬁha?rd@ﬂ-ﬁﬁ@éi e(i?lé%CEth(ﬂRﬁ)tNﬂﬁﬂzm@r efOHAREh said
is in ona su e u
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selected fromthe group consisting of -(CH2)4C3-012)carbocyclyl,

-(CH2)t(Ce-d o)aryl, -(CH2)tNRCH2)tRI (C6-Cl0)at Y1, -(CH2)1(4 to 14 menbered
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In one embodiment the invention relates to a compound of Formula | or a

pharmaceutically acceptable salt thereof wherein each R’ is -CFs.
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optionally be substituted by one to three substituents independently
sel ected froin tone glhbu@nnﬁznmahetmmtimh feddtes tbyalrconypoun@Nof Fofhul&o) ar ky |
10( C6- C10Q) ar CF3,, -0CF3, -N 2, - , i :

SE G- ) rrp%eutlgg&_eﬁ%e b&%@ﬁ mreof @mgwﬁa@f%%;ﬁéype)aw wherein said

- (C=0) 0kt dhcdgtishally bESAbiire@Byobre lo tnfesutl Ridil2 e BRdartl Welected

In one enbodi nent the invention relates to a co al or a

phar macdem dhe |990l&b@ew§tmge°§aplo thydrexys -GNer G ggekalikxl 0(%n96)§”$@¥3é|1$ﬁ&4 i's
sel egt eO'otr ﬁ ’]?UENG NSE @Y1 c'rf@alﬂl hg Ok &%@1W5Pallé¥l, a

I n one errb elnvenlon relates’ t a Co OUI’I ormul a

phar rrace(ﬁ-rQ)Q(Cy-Cﬂi)ﬁﬂeﬂ)t 84+ @)(CalCs)alkydrans-(GhEn¢ar OC){OMO and wherein R5 is

"1 S T B VBTN e, R AR B e

het er ocyhbbirhaceutically’4tceptaliiy) Sdlf (rﬂa)ftvﬂﬁa]@l(ubatoh R4|srm®éa€ﬁ@aiyhmr’ew-n)5alw ),

or oup candriey RpfdspK e uekfificd b cnelthdpett G ey sEBRe DT
sai doar Yionothe grapo cyndistingaok halp!, ihgdrdxlyy -CNps¢G tCy)aiyiyi- @(h -@d)alkexy, GCFYP,

Substi tObEe -RHEHENRE: NOSciEh e rTPecaialol: HlEatr oo

wher ei n. @@?%ﬁlmr@@fﬂ){t}’be)aﬂwﬂanda(@ osh&irpsovely! are | ndependent : y
n

optionally substituted by substituents selected from

one embodi neht OPPieemh%WFPbrﬂhQ éF‘éﬁ"é’?“tfé'aée%é?rrﬁ)lﬁ‘?m%’f‘"#o?fnﬁ?’é“q'a dropa
phar mac %Hbin‘?a?ééu}icél?%@é&ﬁb% st theﬁe'&?ﬁﬁ@felm% 8&1BctBa fiohn ﬁ%‘ @ﬁbﬁgoﬁsﬁﬂmgt he
group consisting o wherein one or two carbon atons of said aryl are
opt it6nalf P aneb3t it uted with an oxo group, wherein each said (CH2) noiety

may optional |y oRe éfHQédm-.lter h t?Bf(vé?\'ﬂiSntr%latt t§ WP Tohipdtind ch' g&'ﬁrﬁlﬁ“r‘qe()‘? lay

sel ected substituents selected fromR6 re| n each sai ary
[ ndepenebmmqeegp«zalkvra@pepytablemtlthweﬁwbqrem Xdis @-substituents selected from

2l do, hal 0, T BiecEmb aiyRHE LIt in S8fE 6 4 QoI PmiRaS! 5F 0 ©f

-(CH2) t pmnmpacqlly(aE@ptab(eGldE)thQreof whéwim¥ib8r ed heterocyclyl) (R7),

TR ;U O S 4 i e R ol a0

- (CH2) t biRairizydeRBdally a(:@p:tatag samdhel(eaﬂzrynéa[mm) isR3lectett fruine rthie ngPoUpS o.
I n one enbodi ne thxthelnv € ﬁ(@testoacorrpound of Formula | or a
phar nac &8P’ leca 9(9(9692?5' pa%br eof wherein R5 is selected fromthe
group consi sk Be Fmiduinehn tmwernubmnemdow @lcompoahd Sofi Boriwla 1a6i€ a

erein each said (CH2) noiety

opt i onal substituted w 0

by ont PhaERGsulicaIl seceRtabie sanse BRENES BN GUEIReRtent o | ndspoatiently
sel egt ed submi bhél&HhiSoFMERE RS inVePiibMbelatdiek@id cBAPBUAdi 6t FMula | or a
2009/ 004427PCT/ | B2008/ 001575 - 39 - aryl is.independently optionally

subst i t Bhagnasggputically agc@?}ﬁ%b.*ﬂémrgoéwh@etre% Brifm@alkyher ei n each R6 is
d d |
in epen entli 5%{%155&1%&%5@% nﬂﬂlplrﬁféfb? ¥ 'a”%?&aﬁa q?aryl (lﬂF??)l §Ra;

- OCF3, (G -Co)al (c-12)
(CHZ) phawcgutlcwélmcegtalbtq galbd etleyf )A(fﬁvem eqch=B) Ay indgpendgnty] sel(ecm)iz

CH2 7 en, rei is O.
I§1 on)e e%odl mné&ﬁe)%ﬁﬁ PonOﬁr,\,gﬁ)écﬁb@eer aﬂélz%ﬁk&g (S?ﬁ%qcﬁu J'l%f
phaserac g0Hk(E:1Gh2)ma ooy e, ealsndal-(th'llzI)((a4r tofl 4\M1embeledH5etemcselylacwwefrr saitdt he

roup cpnsi sti 0 O,wherein one or , t natoms of .sai | gre
oot P e PPt EEEthE1 3 MR e dtoRisHeaiby ARIEP Pl odls8 oo apfer,
maly opt gooaMwagrompbsmlthensadwgbutr@gm stont may mhakert togeth@r w‘tdetn@ nilgehy

sel ect ed. substjtuent ecte in each

ndepentloft 19 B0 Brints P SupSbered: Beieiryavt 6na wien saenbelelevet ébor r om
R6, wherein each R6 is independently selected fromthe group consisting of
azi de, hal o,



15-OR, -CF3, -0CF3, -(CH2)tCEN, -(d-GCs)al kyl, -(CH2)t(C6-C10)an/I(R7),
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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, -(CHXC=N, -(CH2)N[(CH2)R’, -(CHz)R® and
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pharmaceutically acceptable salt thereof wherein each R is hydrogen and wherein



5 ¢(0)CF, azido, (4 to 12 menbered heterocyclyl), and -S((01-C6)al kyl);
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For nmul a or I1(c or 11(d or ll(e wherei n: 30each R1
i's indepL dé%ﬁa%qf%@,@ - CH3, (O)CHS CFg)GV -NEC?—IS)Z; R2 is hydrogen;

R36 is -CHS; IrRAbnesemyddIUgmlh the Waver0iod/ @latd2 10GT/ coBRIUBHOOF 6@Bnuladi5oF a

o Sai b BEAtasetily Htentbiesalt B °yherdin B 8 b8k Crdly: g BESUAY ©C"
op'é i1onalcbysistirest ot umag }M(cmmm qam)ta-uubs(omwncazm ofCHMREh al\rltglesRl?
(G- 05) HRICTREE” St SR saatb s v indeRanEtlY sgiegieg from thes aegy

azi do, (cénéugnrﬂgZofmFrmged t(@fcewwll y(b)=0)@(td1 esal @Hgl(&yb%z)cmabyde and

R17 i s i ndependent elected fraom nis
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accept aIBEes@i%lhfutémeyeeﬁe t&othree subﬁltﬁéﬂﬁ hﬁdeﬂﬁh@ﬁﬂl%@kc&r@ﬁbﬁﬁﬂweﬂ fFeuppound

of Formula Il (a), I (b), I1(c) I (d I (e), erein’ each Rl

i s ithdepengisting of Fhaloa hydroxyg, -Chbcr(@ ’Celaﬂsﬂ =( C1@)|ar¥lN( &)%)alm sCFs,

hydr ogenpcERRIRI(EREHE: -NO, -S(Ci-Ce)alkyl, -(S=0)(C1-Ce)alkyl, -S(=0)2(C1-Cg)alkyl,
-(C=0)0O(C+-Cs)alkyl, -(C=0)(C1-Cs)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

20 consisting of hydrogen and -(Cy-Ce)alkyl, and wherein each R is independently

selected from the group consisting of hydrogen, -(Ci-Cg)alkyl, -(C=0)O(C-C¢)alkyl,

-(CH2)(C3-Cqo)carbocyclyl, and -(CH )(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-Cg)alkyl, -

25 (Cg-Cyg)aryl, -(C1-Ce)alkoxy, -CF3, -OCF3, -N[(CH21R%, -NO; -S(C;-Ce)alkyl,

-(8=0)(C4-Cg)alkyl, -S(=0)2(C1-Cs)alkyl, -(C=0)O(C;-Cg)alkyl, -(C=0)(C1-Cs)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 hydrogen, and wherein each R*®

30 is independently selected from the group consisting of hydrogen, -(Ci-Cg)alkyl,

-(C=0)0O(C1-Ce¢)alkyl, -(CH2)(Cs-C12)carbocyclyl, and -(CH3)(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,



R4 i s hydrogen; R16 is phenyl optionally substituted with fromlto 5

substituents each of which is independently selected from (C, -C6)al kyl,

-CN, hal oWO20f9%004425CF3, - NR16R17, (G C6) al koxy, -NO2, ?CT&BIM&MH£HZ)aryI,
-C(0) (G -C6 alkyl), -C(0)CF3, azido, (4 to 12 20 nenbered heterocyclyl),

and -5((CG -C6)al kyl); each R16 and R17 is independently selected from

hydr ogen and (Cl-C6)al kyl; nis O, 1,-27-3, or 4; and each t is

i ndependently 0, 1, or 2; or a pharnaceutically acceptable salt thereof. 25
Furt her provided herein is a conmpound of Formula Il(a), or 1l1(h), or Il(c),
or 11 (d)-(CpCe)alkyt) -(Qk@radaml,  -(Ci-Ce)alkoxgactCR] i-©CFadeiN(CHAR", F-NG}

hydrogeggﬁwﬁe’%g%logkz%%%@%/ oo PeR) b eNaRdE ™ %%d)@(%%%?,k@ﬁ 's

opt i onal k(y-e;(b:s-tosyajk)echnu -Ktba-tngmrbotﬁ:l)ﬂ subst | tuents each of which is
I ndependent |y sel ect 0 NR16R17,
-0CH3, and - NOXNe Sbodimen e'é’@h'“M%"%&e'?éf? ﬁ°s |FRiEB%FHin IFffE‘Hf)ae&t%daf rom

hydr%gerpmﬂaééatmﬁw Hde¥ tabﬂzn%aﬁntﬂe?e& wlvere?n R! |§rsélect@{1 flom the group.
pharmaceutically acceptable salt ther % enbodiment
21
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opt i onaland {CbEelatkyted with from1 to 5 substituents each of which 15is
'( gldEpgg?:PLLYn Sle N&%ﬁdg@@)ﬁw?&g tg:{ kYél?tesqg( aht?d(ﬁp%%'lg:ﬁt( Fo?n%ﬁl?}d d%}l§6Rl7
azi do, (pharmadduticeliyb cavedptablecsaltythieyegf, wheckin SR%G:& seflectedyfrdm dwcgrelp and
07 1= RRIRH Ko SERERGE STONEARET R SHRASL Y. O
-(CH2)O[(CH2xR?Y, 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
15 from the group consisting of hydrogen, -(C1-Cg)alkyl, -(C=0)O(C-Ceg)alkyl, -(CH2)(C3-
Ciz)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, -(C1-Cg)alkyl, -(Cs-C1o)aryl, -(Cs-
Ce)alkoxy, -CF3, -OCF3, -N[(CH::R%,, -NO, -S(Ci-Ce)alkyl, -(S=0)(C1-Ce)alkyl,
20 -S(=0)2(C1-Ce)alkyl, -(C=0)O(C;-Ce)alkyl, -(C=0)(Cs-Ce)alkyl, and -(C3-C1z)carbocyclyl
and wherein R* is selected from the group consisting of hydrogen and -(C1-Cg)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-Cg)alkyl, -(CHz){(C3-
25 Ciz)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-Cg)alkyl, -(Ce-Co)aryl, -(Cs-
Ce)alkoxy, -CF3, -OCF3, -N[(CH)R®z, -NO, -S(Ci-Ce)alkyl, —(S=O)(C1-C5)alky.|,
-S(=0)2(C1-Ce)alkyl, -(C=0)O(C,-Ce)alkyl, -(C=0)(C4-Cs)alkyl, and -(C3-Cz)carbocyclyl
30 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\C=N, -(CHWN[(CH2iR’, -(CH2IR®, and



a pharmaceutically acceptable salt thereof, I n anot her enbodi nent is
provi ded a conpound of Forrmula Il(a), or II(b), or II(c), or Il(d), or
[1(e), weeaInopBeach RL is independently F, ClI, - CH3PCIOIBRHS/0GES, - CN,
or -N(CH3)2; R2 is hydrogen; R313 is -CH3; R4 is hydrogen; Rio a_is
pyridyl optionally substituted with from1 to 5 substituents each of which
30i s independently selected from-CH3,28CN, -F, -d, -Br, -CF3, -0CF3,
-NR16R17, -OCH3, and - NOZ each R16 and R17 is independently sel ected from
hydr ogen ang@%(g CG%aI kyl; and s 0, 1, 2, 3, or 4; or

2009/ 004&°He HepR dsand whemein R{f?lssekectﬁdafrmcfaetgr@m Icyn%t%’ump@fa-l@léz)dﬁb't

t her eof (an | &0 un I

Il (a), C )F?r{)gscyéi%,r QFIFF t(é%or -(CHS B%H)z] ekfr?ar °W5eggﬁi@%m‘@

i ndepenmmntbq;eﬁ heterocy Gy}, anmeeth(ﬂf@Hz), )(4dotto -1 @Bﬁﬁereﬂ&hetsrdcydlyb,gen
R3IBis -C H3: R4

opt 1 onals TSt Lue | FREHERTE has of, to° 35 o ShA(eplorms  pERE oo e, BTl | <
I ndependensistingssfl N, oD eghd 8 oadnd wWhefein e:hdxw two wbodﬂatwns of $aid hefdfdcyclyt Alg16R17,

o)) B LSy suhuerOieAs bR B{RLF) MErsin gatiob pECRR) By hayRiRhalG and

R17 is bé%‘ﬁB@ﬂd@&t6Wo§@i@ﬁﬁ@§u$§tﬁlﬁ@ﬁl‘yﬁfd@ﬁéﬁhe1ﬂl9 de@ct&ﬁ}raﬂnkw ;and wifer@in 1, 2,
3, or 4; and 15each t is independentl har maceutical ly

accept aBReh saidtcarbpayelyh aryl, an hPWf%ﬁilﬁglh%ﬁe '@ﬁﬁm@ﬂy OPBO’WM\FPB@HUtéd&Yrrpound

of For myl §3I§u@§gtue%s|6|éc@dfr% pel (c), or 11(d), or Il(e), wherein: 20each
R1|S|nc§epen dently F, -OCH3, -CF3, -CN, or -N(CH3)2; R2 is

hydriegen; R3B pge e{maodlmnt éhmy@\m@en refates 4o 2 Togipeynd oofLFormula | or a
4-benzggh oxl Rufcty QBLRARL! Yaib Uhefebt Unfdtelf R? ¢ Wektdd frim the group

consisting of hydrogen and -(C-Cg)alkyl, and wherein R® is selected from the group
consisting of -(CH2)(Cs-Cyz)carbocyclyl, -(CH2)(Ce-Cro)aryl, -(CH2XN[(CH2:R%(Ce-
Cio)aryl, -(CH2)(4to 14 membered heterocyclyl), and -(CH2)}(N[(CH2R])(4 to 14
15 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, and wherein each said (CHy)
moiety may optionally be substituted by one to two substituents independently selected
substituents selected from R®, and wherein each said carbocyclyl, aryl, and heterocycly!
20 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)(Cs-Cqz)carbocyclyl, -(CHx)(Ces-Cio)aryl,
-(CH2:N[(CH2R®)(Ce-Cro)aryl, ~(CH2)(4to 14 membered heterocyclyl), and

25  -(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 (CHz) moiety may optionally be substituted by one to two substituents
independently selected substituents selected from R® and wherein each said

30 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



25substituents each of which is independently selected from-CH3, -CN, -F,
-, -Br, -CF3, - OCF3, -NR16R17, -0OCH3, and -NO2; each R16 and R17 is

i ndependeWP200948#42¢t ed from hydrogen and (C -C6)al kyl ; RGKIB0YPOTFTS1, 2, 3,
or 4; or a pharmaceutically acceptable salt thereof. 30 Further provided is
a conmpound of Forrmula Ill(a), or IIl(b), or IIl(c), or IIlI(d), or WO

2009/ 004427PCT/ |1 B2008/ 001575 - 48 - -29R 3B N NTh '(Rl)n iR20 pi i Ill(c),
R3B\ N (R1)n KN 1R2 R3B\ NGCr-N>.-CO R24'N RAR11 I11(d),

from the group consisting of hydrogen and -(C4-Cg)alkyl, wherein each said alkyl may
optionally be substituted by one to three substituents independently selected from the
group consisting of halo, hydroxy, -CN, -(Ci-Ce)alkyl, -(C1-Ce)alkoxy, -CF3;, -OCFs3,
-N[(CH2)R®], -NO;, -S(C+-Ce)alkyl, -(S=0)(C+-Cs)alkyl, -S(=0)2(C+-Cs)alkyl, -(C=0)O(C1-
5 Cg)alkyl, -(C=0)(C;-Ce)alkyl, and -(C3-C1z)carbocyclyl, and wherein R® is selected from
the group consisting of  -(CH2)(C3-C+2)carbocyclyl, -(CH2)(Ce-C1o)aryl,
-(CH2IN[(CH2R®(Ce-Cip)aryl, -(CHa)(4to 14 mernbered 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

10 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®.

15 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 -(CH2)(C3-C1z)carbocyclyl, -(CH2)y(Ces-C1o)aryl,
~(CH2IN[(CH2)R®(Cs-Cro)aryl, -(CHz2(4to 14 membered heterocyclyl), and
~(CH2)(N[(CH2)R?)(4 to 14 membered heterocyclyl), wherein said heterocyclyl has 1 to

20 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

25 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, -(C1-Ceg)alkyl, -(C=0)O(C+-Cg)alkyl, -(CH2){(Ca-
Ci2)carbocyclyl, and -(CH2(Ce-C1o aryl), wherein said alkyl, carbocyclyl, or aryl may

30 optionally be substituted by one to three substituents independently selected from the
group consisting of halo, hydroxy, -CN, -(C1-Ceg)alkyl, -(Ce-C1g)aryl, -(Ci-Cg)alkoxy, -
CF3, -OCF3, -N[(CH2)iR®]2, -NO_, -S(C+-Ce)alkyl, -(S=0)(C1-Cg)alkyl, -S(=0)2(C1-C)alkyl,
-(C=0)O(C-Cg)alkyl, -(C=0)(C-Cg)alkyl, and -(C3-C1z)carbocyclyl, and wherein R® is



wherein: 5each Rl is independently halo, (Cl-C6)alkyl, (Cl-C6)alkoxy, -CF3,
-CN, or - NR16R17; R2 is hydrogen or (C -C6)al kyl; R36 is hydrogen,

(G - CB) al WPI2009/0064%2) t ( C6- C12) aryl, or -(CH2)4C3-Cl2) carbOuIB2Pesn0IRE i s

hydr ogen or (CrC6)al kyl ; R11 is -(CH2)t(C6-Cl2)aryl or -(CH2)t(4 to
14 nmenbered heterocyclyl), wherein each of said (C6-Cl2)aryl and (4 to 14
menbered heterocyclyl) is optionally -3gstituted with from1l to 5
substituents each of which is independently selected from (G -C6)al kyl, -
CN, halo, -CF3, -0CF3, -NRL6R17, (Cl-C6)al koxy, -NO2, -(CH2)t(Cs-Cl2)aryl,
- C( 0) ( Chelesteal kypim) the g(@UpCEBpsistmigiof -(GH#)(C L 1)earbecytylheCetpEsel ylayyl, and

-5((C i,s i ndependent | cted f.rom
hyggogeﬁj@%W@ b%%&?‘kgfﬁlw i ngﬁlim q pImeAnb%{ﬁé eﬁg%rqcycgi) and
|2 ggepeﬂd@]ﬂﬂ)tww%HQ).Rgpm 179) 14)fnéir|t|i§‘radfi mgmeu&yldwll leheaemeprdatétieroeww Hdsle‘lr Fx(af)
urt r ovi ound of For nul a c
o S i fete oafams sleEidl o o araup s eting BERLGH g 'S anglwhegbin' ang 5
- OCHg, gﬁﬁ afBon Mo '\lb_fléiﬁlﬂetéﬁcyc?yl Rysl bgs IIy sV)Qstltuted with an oxo  group,
2009/ 004427PCT/ I 82008/ 001575 -49 - drogen, -

- CH2 CH2 @herein eﬁﬁmwzcwmm%mmn@ona"y@myh(smctby ene toowg w’@ﬁwEﬂts R4 is
hydrogerhdeBéA p'&%\eked Pé(yﬂsﬁmbnt rse?ec&f " ®el, @e @:@IrP&.l : Ssa\ehere' n

each of sal ny . pyri 2 3-di hydro-1, 4- nzo I OXI ny
opt i onalcagbogyrmslt iaryht and Wieteroeyalyh aretindependently optionallyesubistitutedyby ch to S

TR AR 3 O (S8 0

C(Oner3, azi ﬂnpne_élembodjmentammzrlmhrlﬁenenelatgszltqla) commbunS(QfCFem.)lal kgt )a
cach, R BnafiadStachi, SHARRSTAN oS el 30 FeE0: i e SR '
phar nac eohsistirgl clf hydrogémiand $@1-Celallief, en:rfd whereln R® |s sdfeutédletronplthblgm is a
propes ik I VR M Y E A R
- N(CH3) Z,0)BR/), | SOMiidasens meiberéd -HetBrocyclyl), and -(CH2)(N[(CH2IR)(4 to 14

15 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 (CHy)
moiety may optionally be substituted by one to two substituents independently selected
substituents selected from R®, and wherein each said carbocyclyl, aryl, and heterocyclyl

20 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 hydrogen, and wherein R®
is selected from the group consisting of -(CH2)(C3s-Cz)carbocyclyl, -(CH2)(Cs-Cio)aryl,
-(CH2:N[(CH2R®)(Cs-C1o)aryl, -(CHz)(4to 14 membered heterocyclyl), and

25  -(CH2)(NI(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 from R®.

30. In 6ne 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-Ci2)carbocyclyl, -(CH)(Cs-Cio)aryl, -(CH2)N[(CHz)R®%(Cs-
Cig)aryl, -(CHax(4to 14 membered heterocyclyl), and -(CH(N[(CH2XR*])(4 to 14



R4 is hydrogen; 20R11 is phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, or
2,3-di hydro-1 , 4-benzodi oxi n-6-yl, wherein each of said phenyl, 2-pyridyl,
3- pyri dyl WOL9PYM0H4RF1 | and 2, 3-di hydro- 1, 4- benzodi oxi n- BEYIB20gs/@pi7sonal | y
substituted with from1l to 5 substituents each of which is independently
selected from (G -C6)al kyl, -CN, halo, -CF3, -0CF3, -NRL6Rl 2,

(d Co) al koxy, -N2, -(CH2)t(C6-Cl2)ary31--C(0)(C-C6 al kyl), -C(0)CF3,
azido, (4 to 12 25 nenbered heterocyclyl), and -S((Cl-C6)al kyl); each R16
and R12 is independently selected from hydrogen and (Cl-C6)al kyl; n is O,
1, 2, 3 membéredatmﬂereay;tﬂyl) v'vmaréindaai!bmiemcygiymasll tap8 ring heteraatoms selected

h bl f F h d
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, 4- b%nz%éléél@d‘s@béﬁ‘tuen\t@%élé'cfédeﬁ&h R?, &l Wwherdie@akh s%@)één*liéﬂlclylaaﬁbl and
2 3-di hydro 1 ) 4-benzodi oxin-6-yl1 is optionally substituted wth from1l to

5 subst ihetrAeYsh e, inslepaAdently; aptiopalbpehstitted bk d| teck sstiueptgseiesteddmaRky | |
-CN, halaad whérkia eacl'pﬁ}:;a indePpERUEAI): Geledtéd ﬂ&@}ﬁé' df&l?ﬁ)’oonﬂw of adideHikdié, (C6R?, (BR) ar y| ,

d
DKl o, 1o LS il Aot RS R El Rl "
from hyd@o@lﬁq )zél‘dfﬁ)@dfh'lz)@ﬁf and {#RN4087. 1, 2, 3, or 4; and each t is

| ndegendent | yh @nelemBbdidien® the iRUHHIBRCRILtES abl ¥ élﬁﬁﬁﬂﬁrﬂbbﬁ Foahllat h%&e@pf
Further provided is a conpound of Formula Il (&), qlzébt) or I11¢( or
om

[11(d), P('S‘P"HG‘FQUI“E@}Y agreptable: séﬁcWeF?Pfl‘é’hWﬁdbd%nd%rﬁql‘iﬁt ﬂ‘G—KQTOUFDCHB

- CF3, %Ins,g[rn M CH3)2;, R2 is hydrogen; R313 is -CH3; R4 is hydrogen; 20R11
i's phenyl opti onal |y substituted with from21 to 5 substituents each of

whi ch is independg& -CN, halo, -CF3, -0CF3,
-NR16R17, (C1- 0) (C1-C6 al kyl),

- C(0) CF3, azi do, e% c6) al kyl ) ;

o—/ R
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wherein one or two carbon atoms of said aryl are optionally substituted with an oxo -
15 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®, and
wherein each R® is independently selected from the group consisting of azide, halo,
-OR’, -CF3, -OCF3, -(CH21C=N, -(C4-Ce)alkyl, -(CH2)(Cs-C1o)aryl(R’), -(CH2)i(4 to 14
20 membered heterocyclyl)(R?), (C=0)R’, -[C(R")2kN(R")2, (CH2:SR’, and -[C(R")2}}OR".
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



each R16 and R17 is independently selected from hydrogen and (Cl-C6)al kyl ;
25n is 0, 1, 2, 3, or 4; and each t is independently 0, 1, or 2; or a

phar naceuW%’&P?/‘}ﬂ“é?(?cept able salt thereof. FuPChas2opansded is a
conmpound of Formula Ill(a), or I11(b), or Ill(c), or 111(d), or 30I1l(e),
wherein: each Rl is independently F, O, -CH3, -OCH3, -CF3, -CN, or
-N(CH3) 2; R2 is hydrogen; R38 is -CH3 32 WO 2009/ 004427PCT/ 1 B2008/ 001575 -
51 - R4 is hydrogen; R11 is phenyl optionally substituted with from1
to 5 substituents each of which is independently selected from-CH3, -CM
-F, -4, -Br, -CES8 ! 5each R16 and R17 is

NG and n is 0, 1, 2, 3,
bt t hereof o} Furt her
e r 111(b), IIIQC),orIII(d),
or 10III(e), wher ei n: Rl i s independ F, C, -8H8,77=Cg#3, -CF3,
-CN, or R2 is hydrogen; s - CH3; 'S R%//drogen is 3-pyridyl
optionally substituted with'from1 to 5 substituents each of whichis
i ndependently gelected from (G -C6)al kyl, -CN, halo, -CF3, -0CF3, -NR16R17,
(C1- Co)al koxy, X -(CHZ),(C6-C12)aryI, -Gf0) (G -C6 al kyl), -C(0)CF3,
azido, (4 to 12 o, heterocyclyl), and \06) al kyl); each RI6 and
is i t ed fromaﬁ'ﬁdrogen an i CG) al kyl; 20n is 0, 1,
2, 3, or 4; and each htndependently 0, 1, o %a phar maceutical ly
accept able salt ther eof Further provided i's a corrpound of
FormJIaIII(a) or III(b) or III(c) I(d) or. 25111 ( wher ei n: each
R is i NEHRIARNS: PRy two caib on_ oms fo?‘ﬂ W'CP@ pt@qa 'Y)rSUbN(tEﬁQ)‘Q“h 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
5 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’, -CF;, -OCF3, ~(CH2)C=N, -(C1-Ce)alkyl, -(CHz):(Ce-Cro)aryl(R?), -(CHz)(4 to 14
membered heterocyclyl)(R7), -(C=O)R’, [C(R")2kN(R")2, -(CH2):SR’, and -[C(R");}OR?,
and wherein R' is selected from the group consisting of halo, -(CH2),CF3, -(CH:C=N,

10 -(CHN[(CHR:, -(CH2)R?, and -(CHZ)O[(CH2)R?).
In one embodiment the invention relates to a compound of Formula | or a
pharmaceuﬁcally acceptable salt thereof wherein R® is selected from the group

consisting of

5’% ?ﬁ ENq F { 2—0
_/ 0_/\'36 O_/ R®
\Jb—x and %
N_/ RG —\Rs

15 t
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



R2 is hydrogen; R3ELl is -CH3; R4 is hydrogen; 30R11 is 3-pyridyl optionally
substituted with from1l to 5 substituents each of which is independently
sel ect ed WOV -CN, -F, -Cl, -Br, -CF3, -0CF3, - NRRGRIB2008/@C43, and
-NO2; each R16 and R17 is independently selected from hydrogen and
(C1-C6)al kyl; and WO 20091004427PCT/ 1B2008/ 001575 - 52 - nis 0, 1, 2, 3,
or 4; or a pharmaceutically acceptable3®alt thereof. Furt her
provided is a conpound of Fornula Ill(a), or III(b), or Ill(c), or IllI(d),
or 5111(e), wherein: each Rl is independently F, d, -CH3, -QOCH3, CF3

-CN, or ary(i€HBYeperr&ntly dp}idnalg/eaubsmﬂﬂed dy- CHB; 3 MbsmUelytdrmjmled tfroRL RS

-di h b di | | b d f
2,2 i BV bbb B o Mt ©
-CN, hal-QR’; CEB,, GICFe’S (leiim@Rl?(C{Oé)aﬂiﬂ) a{GiaRYCe-ChBry (R KIHMJS t61124 aryl,

00O e P S RIS e I

and (s01-4a@)vtdridin:R%ishytifogén. 1 . 2, 3, or 4; and each t is independently O,
1, or 2; or a pharmaceutically acceptable salt thereof. Furt her

provided is # eesBEbadingnt thy invention refalgs tos compeynd °fo':r°fmui3( 'c9fa or I11(d),
or 2011 I;fh‘é}maé%lﬁﬁﬁl?:ga I&ali ﬁneféb@%%@ﬁﬁf"lé’sﬁectgﬁ frontif@ gr . - CF3,
-CN, or -N(CH3 rogen is -CH3; I'S hydrogg 25R11 is
2, 3- di hyeensisting af- benzod| OXI n-6-yl opt| onal |y substl tuted with from1 to 5
substltuents each of which is yndependently selegted from-CH3, -CN, -F,

-Cl, -Br, -CF3, , -NR1 and - -'/:;- R16 and R17 is
i ndependent |y rom hydr (01- and nis 0, 1, 2, 3,
or 4; or > \
O—NRG o—/\Rs 0_7\R6
and \
N—/\R‘5 —7~

RG

10  wherein one or two carbon atoms of said aryl are optionally substituted with an ox0
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,

15 -OR’, -CF3, -OCF;3 -(CH2:C=N, -(C1-Ce)alkyl, -(CH2)(Cs-Cro)aryl(R"), -(CH2)(4 to 14
membered heterocyclyl)(R’), -(C=0)R’, -[C(R")2iIN(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

20 consisting of



30a pharmaceutically acceptable salt thereof. Al so provided herein is
a conpound of Fornmula IV(a), or IV(b), or IV(c), or I1V(d), or IV(e), WO
2009/ 0044YPP819/%0483008/ 001575 - 53 - wher ei n: BET/MBARIS/003575

i ndependently halo, (G -C6)al kyl, (G -0C6)al koxy, -CF3, -CN, or - NR1I6R12;
R2 is hydrogen or (Cl-C6)al kyl; 10R3B is hydrogen, (Cl-C6)alkyl,

-(CH2) (Co6-C12)aryl, or -(CH2)(C3-Cl2)cgabocyclyl; R4 is hydrogen or
(C1l-C6)al kyl; each R12 is independently selected from-(CH2)1(C6-Cl2)aryl,
-(CH2)t(4 to 14 nenbered heterocyclyl), (Cl-C6)alkyl, -CN, halo, -CF3,
-0CF3, -NR16R12, {Cl-06)al koxy,. WO 2009/ 004427PCJYy | B2008/ 001575 - 54 -
-NO2, -(CH2) 1(Ces-2) % - ) ] azido, (4 to 12
menber ed het erocy and - S( (N Ql); each ¢ MEORL7 i s

[ S 1, 2, 3, or
4; 5each t is indepen 0, 1, or _ah*d\z is 0, 1, X 3\4R60r 5; or a
phar maceutically acceptable, RSal t thereof I nRanot her enb% I ment i s provided
a conmpound of Fermul a IV(a) or IV(b), or lolV(c), or I1V(d), or IV(e),

wher ei n: each Rl is independently halo, (G -CQalkyl, (G -C6)alkoxy,
-CF3, -CN, or '- XRI6R R2 is hydrogen; R3B s -CH3; 15R4 is hydrogen;
each R12 is ind sel ected from-CNg = -, -Br, -CF3, -0CF3,
-NR16R17, - OCHS, g Q2; each R1@Ynd R17 is{ nd endently selected from
hydrogen and (G - CG) 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
5 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, -(C4-Cg)alkyl, -(CH2)(Ce-Cro)aryl(R"), -(CH2(4 to 14
membered heterocyclyl)(R), -(C=0)R’, -[C(R"2IN(R")2, -(CHz):SR’, and -[C(R")2},OR’
and wherein each R® is independently selected from the group consisting of hydrogen,
10 -(Cq-Ce)alkyl, -(C=0)O(C+-Cg)alkyl, -(CH2)(C3-C1z)carbocyclyl, -(CH2z)(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,
-(C1-Ce)alkyl, -(Ce-Cip)aryl, -(C4-Ce)alkoxy, -CF3, -OCF3 -N[(CH2R%2, -NO,,
-S(C+-Ce)alkyl, -(S=0)(C+-Cg)alkyl, -S(=0)2(C+-Ce)alkyl, -(C=0)0O(C+-Cg)alkyl,

15 -(C=0)(C4-Cg)alkyl, and -(C3-C+z)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

20



nis O, 1, 2, 3, or 4, and 20z is O, 1, 2, 3, 4, or 5; or a

phar maceutical ly acceptable salt thereof. Further provided is a
conpound WO 2P@r0G#2a | V(a), or |V(b), or IV(c), or |V(d)ECEB20F08IS'Swher ei n:
25each Rl is independently halo, -CH3, -OCH3, -CF3, -CN, or -N(CH3)2; R2 is
hydrogen; R36 is -CH3; R4 is hydrogen; R12 is -CN, -F, -d, -Br, -CF3,
-0CF3, -OCH3, or -N2; 30nis 0, 1, 2;33-or 4; and z is 1; or a
pharmaceutically acceptable salt thereof. W) 2009/004427PCT/ 1B2008/ 001575
- 55 - Further provided is a conpound of Fornula IV(a), or IV(b), or

| V(c), or IV(d),sjér R3Bis -CH3; 5R4 is
hydr ogen; R12 i g°-#

z is 1; or a
pharmaceutically a ¢ rovided is a
conmpound of Fornmul & | V(e V(e), wherein:
5R4|sh y R12|s-;_|7r\m60; and z is

R2 is hydrogen; R3B |so
1, or a pharmaceutically accgpt abl e salt thereof. 20 ,

b‘\ . f\@
A,

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

5 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;, -OCFj3, ~(CH2):C=N, -(C1-Ce)alkyl, -(CH2)i(Cs-Cro)aryl(R’), -(CHo)(4 to 14
membered heterocyclyl)(R7), -(C=0)R’, -[C(R")2IN(R")2, -(CH2)SR’, and -[C(R")JtOR’,
and wherein R* is hydrogen.

10 - 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,
«(CH2)(Ce-Cro)aryl(R”), -(CH(4 to 14 membered heterocyclyl)(R’), -(C=O)R’,
[C(R")2IN(RN)2, -(CH2):SR’, and -[C(R"),JOR’, and wherein each R is independently

15 selected from the group consisting of H, -CF3, and -(C4-Ce)alkyl, wherein said alkyl may
optionally be substituted by one to three substituents independently selected from the
group consisting of halo, hydroxy, -CN, -(C4-Ce)alkyl, -(C1-Ce)alkoxy, -CF3, -OCFs3,
-N[(CH2)R%]z, -NO;, -S(C1-Ce)alkyl, -(S=0)(C1-Ce)alkyl, -S(=0)2(C1-Ce)alkyl, -(C=0)O(C;-
Ce)alkyl, -C(=0)(C1-Cs)alkyl, and -(C3-C1z)carbocyclyl.

20 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



Furt her

provi ded herein is a conpound of Fornula V(a), or V(b), or V(c

V(d), or V(e), R311\ NN R2) (R13)y R4\ LiV(a), )
2009/ 0044 /B$208/ 001575 - 56 - /N R4 V(d), RukPEINIRROSRDIAMSE)

wher ei n:
-CN, or

5each Rl is independently halo, (G -C6)alkyl, (Cl-C6)alkoxy,
- NR16R17; R2 is hydrogen or (G -C6)al kyl; R3B is hydrogen,

(C1-Co)al kyl, -(CH2)t(C6-Cl2)aryl, or-3CH2)4C3-Cl2)carbocyclyl;, R4 is
hydrogen or (Cl-C6)al kyl; toeach R13 is independently selected from
-(CH2)t (C6-Cl2)aryl, -(CH2)t(4 to 14

10

15

20

25

Oy S
0_’\R6 o—/ R® o/ "R

b_\ " f\@
N——/\ RS —\RG

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®, and
wherein each R® is independently selected from the group consisting of azide, halo,
-OR’, -CF3, -OCF3, -(CH2)C=N, ~(C4-Cg)alkyl, -(CH2)(Cs-Cio)aryl(R’), -(CHa)(4 to 14
membered heterocyclyl)(R"), -(C=O)R’, -[C(R))2kN(R)2, -(CH2:SR’, and -[C(R")2JtOR’,
and wherein each R’ is independently selected from the group consisting of H, -CFj,
and -(C1-Cg)alkyl, wherein said alkyl may optionally be substituted by one to three
substituents independently selected from the group consisting of halo, hydroxy, -CN,
-(C1-Ce)alkyl, -(Ci-Cg)alkoxy, -CF3, -OCFs, -N[(CH2)R%2 -NO; -S(C:-Ce)alkyl,
-(8=0)(C+-Cg)alkyl, -S(=0)2(C1-Cs)alkyl, -(C=0)O(C+-Ce)alkyl, -C(=0)(C1-Ce)alkyl, and
-(C5-Cq2)carbocyclyl.

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 halo, -(CH2),CF3, -(CH2(C=N, -(CH2:N[(CH2:R%, -(CH2)R®, and
-(CH2O[(CHR®).

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 -(C4-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 -(C;-Cg)alkyl, wherein
each said alkyl may optionally be substituted by one to three substituents independently

), or

- CF3,



menbered heterocyclyl), (Cl-C6)alkyl, -CN, halo, -CF3, -0CF3, -NR16R17,
(C1-C6) al koxy, -NOX2, -(CH2),(C6-Cl2)aryl, -C(0)(Cl-C6 al kyl), -C(0)CF3,

azi do, (4WVOU0sETber ed het erocyclyl), and - S((C - C6) aPKYIB2008/001575

each R16 and R17 is independently selected from hydrogen and (G -C6)al kyl ;
15n is 0, 1, 2, 3, or 4; each t is independently O, 1, or 2; andy is 0, 1,
2, 3, or 4; or a pharmaceutically acceptable salt thereof. 20In another
enbodi ment is provided a conpound of Formula VI(a), or VI(b), or VI(c), or
VI (d), or Vi(e), WD 2009/004427PCT/ 1B2008/001575 - 57 - 5 wherein: each
Rl is i rselgotatttsomithe lgedup, cqnSistiag ohhklpl hydraty, GENal-(CoxGs)alk B3 C1-Celkaxy, -

D)t Qo Qo SCHERRE Noa - STL FoabiyL FRE e R GG Y 5 o
(C(qu)zg(%ﬂém(ﬁ?del)alﬂ;l -¥G=Ox¢ﬁﬁﬁkwazdﬁlema‘%g&ﬁgféﬁg icS I wher ei n each
ot o) O he e emBlgtizers the inveliofiosiaias e, arSRRaupd St ¥olanFar |4
substsi t ﬂn&dzédﬁcélggﬁbdeﬁt@blé ﬁl@ﬁérééfewhéreﬁﬁoh i®fO vdndc |Wh'e8euh %ﬁeRéFérﬁ Iy

sel ecte romé G&I - 15CN, hal o, - -0CF3,. -NR16
g g;lldgg) andepey nt}y@selecg- éj‘rop‘cﬁth@lzgrgpm cznﬁt{;}g( aaf- cﬂydgq:ggn ) -(015@9@&2“
R17 is |ndependent seq%c RGE@ﬁ%ﬁ%rﬁbgcéﬁeﬂcg%g@%—'&@égli(%e@ﬁ% :d;)élﬁyl 1, 2,

3, or 4cagegyelyl hor amd maye gptiorally| 9603“13““6?(’ 2by OWGZGQ ﬁrrae nawhstituents | y
e gl GGk rom, e gl BRI STRAE, RERby SO oY,
10  (Ce-C1g)aryl, -(C+- Ce)alkoxy, -CF;, -OCF3, -N[(CH2)R%]2, -NOz -S(C4-Ce)alkyl,
-(8=0)(C1-Cg)alkyl, -S(=0)2(C4-Cs)alkyl, -(C=0)O(C,-Cg)alkyl, -(C=0)(C4-Cs)alkyl, and
-(C3-Cqz)carbocyclyl.

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
15 the group consisting of hydrogen and -(C¢-Ceg)alkyl.

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 -(CHz)((Cs-Ciz)carbocyclyl,. -(CH2)(Cg-C1p)aryl,
-(CHIN[(CH2)R®(Cs-Cro)aryl, -(CHzx(4to 14 membered heterocyclyl), and

20  -(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 aryl or 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

25 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 selected from the group

consisting of:



WO 2009/ 004427PCT/ 1B2008/ 001575 - 58 - each Rl is independently F, O, Br,

-CH3, -OCH3, -CF3, -CN, or -NR16R17; R2 is hydrogen; R38 i s hydrogen,
_CHB, - CHYE809/0043 CHp OH3, -CH(CH3) 2, -CH2CH2CH2CH3, - PEROHOGHBYZS or
- Cl- 12(phenl4); 5R4 is hydrogen; R14 is phenyl, pyridyl, or

2, 3-di hydro- 1, 4- benzodi oxi nyl , wherein each of said phenyl, pyridyl, and
2, 3-di hydro-1, 4- benzodi oxi nyl is opti-@gslly substituted with fromlto 5
substituents each of which is independently selected from (G -C6)al kyl,
-CN, halo, - CF3, -0CF3, -NR16R17, (G -C6)al koxy, -NO2,

-(CH2), (C6-Cl2) aryl, -C(0)(C1- al kyl), - Ic) C(Q CF3, azido, (4 to 12
menber ed het er ogyey and - \

i ndependently sel & gm hydr oje QCJ-CB)aIk =9 0, 1, 2, 3, or
4; and each t is ikdependeptly O, a=Ya | 'y acceptabl e
salt thereof. 15 I i¥anot her enbodi nbky _is provided a ound of
Formula VI (a), or VI(b? or Rﬁ(c) or Vi(d), R%r Vi(e), Wﬁ@%ﬁ?ﬁﬁ each Rl is
i ndependently F¢ Cl, -CH3, -OCH3, -CF3, -CN, or -N(CH3)2; R7 is hydrogen;
20R3B is -CH3; R4 i s hydrogen; R14 is phenyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, or 2,ydro 1 , 4-benzodi oxi n-6-g¢/l , wherein each of said
phenyl, 2-pyri dW dyl, 4-pyridyl, an ; ydro-1, 4-
benzodioxin-6-y1\ opt naIIy sub&ndt ut ed wi t 1 to 5 substituents
each of which is 25 ndepgndently selected fro )al kyl, -CN, hal o,
-CF3, -0CF3, -NR16R17 (CiCB)aIkoxy, - NO2, (C}Q)l(CB Cl2)aryl, -C(0)(C1-C6
al kyl), Q) CF3, ered heteroc . and .

“SCLO - BERRyAne: ob fuh Shetionsanikaof 5, niee-peianay stbstvEd wits anvgr ogen
and (O %)palvméremneacﬂw QaldlﬁCI-%) n&‘o.e@rméY o@jﬁdnéﬁeaéhsdbsmatémdfe%ed@ns&d

1, 2; or a pharmaceutica acceptable salt thereof.

2009/ oo&utz#mqw E;mﬁden@rselectsg aubstltuentS| selegied Hom &mwpm&apg s3bvi ded
a cogpoyRg .Qf.n&clyl Sbﬁﬂ%iﬁénaugrsuwsﬂia}ed By 1Vlt6cz> sueétmvér(tsi)seuéeiea\/lrrﬁﬁ% R

wher ei n: "each i ndependent

- N( CH3) Mherein jeachyR isyislepardsmntlysselegtad frnm ithe mmmg@mﬁ'stmg of azda. h%lo

henyl r Q dr nz e
gal dypheéf}{by %'day O%I 2(0?{2 M @ ch I?ﬂ @bZZ?ZOS?%M&KR@h gc'qjlg'( g@ onal |y
subst | t meswbarsd hetaroayclylXB’ )5 @a@ﬂi {46 éz]MiBﬁz of CtiohSSR, |agd|-tfbKaobﬂ1@ tly
sel ect e%heFé?ﬁn éOIS g@e@:&é@/ Ifrom % J?guﬁ’ 'consisting of halo, -(CH2),CF3, -(CH2;C=N,

10 -(CH2:N[(CH2)R%_2, -(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 R® is selected from the group

consisting of

R,
0—\ _o_/lR6 O_/‘\\R6
Q. - Ao

N

N——/ RG

15 .
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



10- CF3, -0CF3, -NR16R17, (G -06)al koxy, -NX*2, -(CH2)t(C6-Cl2)aryl,
-C(0)(CG -C6 alkyl), C(0)CF3, azido, (4 to 12 nenbered heterocyclyl), and
-S((Cl - Coyal2repp442éach R16 and R17 is independently sel REEHR0G800M7Rydr ogen
and (G -C6)alkyl; nis 0, 1, 2, 3, or 4; and each t is independently 0, 1,
or 2; or 15a pharmaceutically acceptable salt thereof. I n anot her
enbodi nent i s provided a conpound of F8@rula Vli(a), or VI(b), or VIi(c), or
VI(d), or Vi(e), wherein: each Rl is independently F, O, -CH3, -OCH3,
-CF3, -CN, or 20R2 is hydrogen; R3I3 is -CH3; R4 is hydrogen R14 is
phenyl cm‘vluamepyn@@mwtqpthgndw suibstitutechby 1 ta 3 sEbstitbents seleted feam IR®0f  whi ch

i.‘K‘Ril2?5%E%W%Q%§f'fé%§emﬂ?&g'e°@@§ b sy oGl b oo M 1 )
-0(0) CF30Rpiak, -00F G(CtB):Gﬁl;bf(Fe@eWHﬁblﬁ)l(W;n 30,1o)anyt(R-)i'fé(((,?lalzatcalst)oaMkYlle )
2 s 0, momperes hetgrony iR, AR IR SICHIEIMIR R A SRS 'Bf-(fﬁ,@tg%’a o

phar @waﬁéréiﬂmzfs%‘]ﬂl%?bﬁbér&i ﬁﬁéﬁeﬁh% eof . I n anot her enbodi rrent is_
provi ded a conpound Formul a VI ( or Vlé

, . ar or Vl(c
Vi (e), wher e.monembzémrﬁ@mw%n "Bﬁiﬁ%f %W'BO“"QS@’( Fg’@%?w ‘R’l
i ndepenCiﬁl'&H\h'cé:utlcQIy acc@b‘?able §-§lﬁ%erech:'ﬁ?nere|ﬁ3']5#5 i®5elebleffiahetheFrols hydr ogen;
Ran is -CH3 i s "hydrogen; 5R14 is phenyl optionally subs |tuted W th
from1 tC@n§'S§'EEb§E| tuents each of which is |ndependently sel ected from - CH3,
-CN, -F, -d, -Bg, -CF3, -0CF3s -NRL6R17, each R16 and R17

i s i ndependent ¢ setgcted fr en and (Ci ’t./ ; and nis 0, 1, 2,
@ ceutical lyy » ‘ I n anot her

3, or 4;: or 10%

enbodi ment is prd d a\conpoun 1;;), or VI(c), or
VI (d), or Vi(e), whekeins each RL 1s\ \Q_EB - OCH3,
-CF3, -CN, or -N(CHS)Q*—H’\RG 0—/ g o—/

&

and \
_/\ RS — 7

N RS

10 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 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,

15 -OR’, -CF3, -OCF3 -(CH2)C=N, -(C4-Cs)alkyl, -(CH2(Cs-Cro)aryl(R’), -(CH2)(4 to 14
membered heterocyclyl)(R), -(C=0)R’, -[C(R)2JN(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 R® is selected from the group

20 consisting of



15R2 is hydrogen; Ras is -CH3; R4 is hydrogen; R14 is 3-pyridyl optionally
substituted with from1l to 5 substituents each of which is independently
sel ect ed WPMWYWO#4206) al kyl , -CN, hal o, -CF3, -0CF3, - NRAGRIB2008(0TI575

20C6) al koxy, -NO2, -(CH2)1(C6-Cl2)aryl, -C(0)(C1l-C6 al kyl), -C(0)CF3,

azido, (4 to 12 nmenbered heterocyclyl), and -S((Cl-C6)al kyl); each R16 and
R17 is independently selected from hy-dbgen and (G -C6)alkyl; nis 0, 1, 2,
3, or 4, and each t is independently 0, 1, or 2; or 25a pharnaceutically
acceptabl e salt thereof. I n anot her enbodi nent is provided a conpound

of Fornmul a or VI( or Vi(c), or VI or VI(e), wherein: each IR
i s i ndepegU F, d, , -CF3, -N(CH3) 2; 30R2 is

hydr ogen; ; R4 i ¥ hyd n;, WO 2009 +A20(PCT/ 1B2008/ 001575 -61
- R14 | k- pyr hdyl ubstituted=afth fyom1l to 5
substituents each jchis in @ndsptly sel ectgd_}?‘oﬂﬁ-CHB, -CN, -F,
-d, -Br, -CF3, -0CF3,R1NRL6RL7, - OCH3} and - NO2; , each R16 and R17
i s indepepdently selected fromhydrogen and (G -C6)al kyl; and 5n is 0, 1,

2, 3, orsd; or a pharmaceutically acceptable salt thereof. I n anot her

enbodi rrentr ovi ded a compound of Fofrmula Vi(a), or VI(b), or Vi(c), or
Vi(d), or e

, Wherein: 10each Rl i g ragep&pdently F, d, -CH3, -OCH3
_CF3, -CN, CN(QD-12) 2: R2 9 hydr ogen: i

v R3?is -CH3; R4 is hyd’rogen; R14
is 2,3-di hydr oNL—4-bgszodi oxi n-6-yl optio y>gebstituted with from1l to 5

15 substituents each of which is independently selected from (G -C6)al kyl,

-CN, hal -CF3. -0CF3, -NRI6GR17 Ci.-Co)al k - - £CH2) t (,C6- 012 |,
Q) ( o i 7P WeeaiaRatons g Saif A CatESSiianalY syoriER T A 94 o

- S( (G - Gooud, kyhgreinceadh Baid (CHb) Ridietysmiap ceptiendiyn bk ysubstitedde by fonentohiwis ogen
and (G _sgggtﬁhgmls;independently selected substituents selected from R®, wherein each said

5 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, -(CH2XC=N, -(C1-Cg)alkyl, -(CH2(Ce-Cro)aryl(R7), -(CH2)(4 to 14
membered heterocyclyl)(R”), -(C=0)R’, -[C(R")2kN(R")2, -(CH2:SR’, and -[C(R")2}OR’,
wherein each R® is independently selected from the group consisting of hydrogen,

10 -(Cq-Ce)alkyl, -(C=0)O(C,-Ceg)alkyl, -(CH2)(C3-Ciz)carbocyclyl, -(CH)(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,
-(C1+-Ce)alkyl, -(Ce-Crp)aryl, -(C1-Ce)alkoxy, -CFs, -OCF3;, -N[(CH2)R%., -NO
-S(C4-Ce)alkyl, -(8=0)(C4-Ce)alkyl, -S(=0)2(C4-Cs)alkyl, -(C=0)O(C+-Cg)alkyl,

15  -(C=0)(C4-Cs)alkyl, and -(Cs-Cq2)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



nis 0, 1, 2, 3, or 4; and 20each t is independently O, 1, or 2; or a

phar maceutical ly acceptable salt thereof. I n anot her enbodi nent is
provi ded WOeHI84M3d of Formula VI(a), or VI(b), or VI (DCT/HB200300EV5 or
Vl(e), wherein: 25each Rl is independently F, d, -CH3, -OCH3, -CF3, -CN,
or -N(CH3)2; R2 is hydrogen; R38 is -CH3; R4 is hydrogen; Rl4 is

2, 3-di hydro-1, 4- benzodi oxi n-6-y1 opti oaal-ly substituted with from1 to 5
30substituents each of which is independently selected from-CH3, -CN, -F,
-d, -Br, -CF3, - OCF3, -NR16R17, -OCH3, and -NO2; each R16 and Rl7 is

I ndependent |y sel gcted from hyds gen and (Ci- C6)a| and nis 0, 1, 2, 3,

or 4; or WO 2009 7PCT/ 1 62 - aceutically
acceptabl e salt 't i R3B 0 RL),, NN R KO, R3B N
ire
O—NRG O—/\RG O_./\R6
eb_\ and \
N—/\ SAN

RG

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

5 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, -OCF; -(CH2)C=N, -(Ci-Ce)alkyl, (CH(Cs-C1o)aryl(R?), -(CH (4 to 14
membered heterocyclyl)(R"), -(C=0)R’, -[C(R”)2kN(R")2, -(CH2)SR’, and -[C(R")JtOR?,
wherein R* is hydrogen, and wherein X is O.

10 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, ~(C1-Ce)alkyl,
-(CH2W(Ce-Cro)aryl(R’), ~(CHi(4 to 14 membered heterocyclyl)(R’), -(C=O)R’,
-[C(R)2IN(R)2, -(CH2:SR’, and -[C(R").JJOR’, wherein each R’ is independently

15 selected from the group consisting of H, -CF3, and -(C4-Ce)alkyl, wherein said alkyl may
optionally be substituted by one to three substituents independently selected from the
group consisting of halo, hydroxy, -CN, -(C4-Ce)alkyl, -(C4-Cg)alkoxy, -CF3, -OCF3,
-N[(CH2)R®), -NO,, -S(C+-Cg)alkyl, -(S=0)(C1-Cg)alkyl, -S(=0)2(C1-Ce)alkyl, -(C=0)O(C-
Ce)alkyl, -C(=0)(C+-Cg)alkyl, and -(C3-Cqz)carbocyclyl, and wherein X is O.

20 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



0 NARLS R4vii (
(C-Co)al kyl

b), R4vlii(d), R38 wherein: each Rl is independently hal o,
(G -C6)al koxy, -CF3, -CN, or - 10NR16R17; R2 is hydrogen or
en, (G -06)alkyl, -(CF12)t ( GBCTIB2Y0p157S

(G - CB) al WPI200978B27 s hydr og
-(CH2)t (C3-C12) carbocycl yl,

is hydrogen or (G -0C6)alkyl;

14 menbered heterocyclyl),
menber ed heterocyclyl)

- C0)o(c-¢Co)al kyl, or
15R15 is -(CH2) (C6-Cl2)aryl or
wherei n eacd2 of said (C6-Cl2)aryl

- C( 0) O( CB-

Cl2)aryl; R4
-(CF12)1(4 to
and (4 to 14

is optionally substituted with from1l to 5

substituents each of which is independently selected from (G -C6)al kyl, -

CN, hal o, -CF3,
-(C1-12) 1( C6- Cla

i ndependently sel eC¢tHe ko Co6) al ky , 1, 2, 3, or
4; and each t is indep 02/ é a phar mace g ZatRy acceptabl e
salt thereof. 251 n another efbodi nent |s proVi ded a conmpound of Formul a
Ma), or VII(b),sor VII(c), or VII(d), or VII(e), wherein: WO

2009/ 004427PCT£4B2008/ 001575 - 63 - each al is independently F, C, Br,
-CH3, -0OCH3, -CFZ2 or -NR16R12; R2 is hygrogen; R3El is

hydr ogen, - CH3, \ - CH2CH2CH3, - CH( CH2CH2CH3, -

CH2CH( CH3) 2, or e\l), 5R4 |a§' hydr ogen; R15 is phenyl,
pyridyl, or 2,3-di hydy-o-/1>-&ebenzodi oxi nyl , wher es E@,{a of said phenyl,
pyridyl, and 2, 3-di hydro 1, 4-benzodioxinyl is optionally substituted with
from1lt

From L e S e B 43, RSSO s 480
-(CH2), (@u;ﬂ}hﬂl)aew eacHCsQid( CHamaiklyymay optionally( B¢ Gtibstitutediby dné tootvwid
menber edsu?)gttlt(tangzr?t(s:yir(%cljélrlﬁ)n’deﬁtrf)?I selected suBlifielts ddlected from R®, wherein each said

5

10

15

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, -OCF; -(CH2XC=N, -(C4-Cg)alkyl, -(CH2)(Ce-C1o)aryl(R?), ~(CHo)(4 to 14
membered heterocyclyl)(R7), -(C=O)R’, -[C(R")kN(R")2, (CH2):SR’, and -[C(R")JtOR’,
wherein each R’ is independently selected from the group consisting of H, -CF3, and -
(C1-Ce)alkyl,
substituents independently selected from the group consisting of halo, hydroxy, -CN,
-(C1-Cg)alkyl, -(Ci-Ce)alkoxy, -CF3, -OCFs, -N[(CH2iR®2, -NO; -S(C:-Ce)alkyl,
-(S=0)(C1-Ceg)alkyl, -S(=0)2(C+-Cg)alkyl, -(C=0)O(C4-Cg)alkyl, -C(=0)(C1-Cs)alkyl, and
-(C3-Cq2)carbocyclyl, and wherein X is O.

wherein said alkyl may optionally be substituted by one to three

In still another embodiment is provided a compound of Formula li(a), or li(b), or li(c), or
l1(d), or li(e),

R3B\ RaB
N N
(R") —(:[ ) RDn C[ \>
Z~N o
Rz NH
R4 N-R10 ,N R10

H li(a), H 1i(b),



each R16 and R12 is independently selected from hydrogen and (G -C6)al kyl ;
nis 0, 1, 2, 3, or 4; and each t is independently 0, 1, or 2; or a

phar maceWPCaIYW448écept abl e salt thereof. 15 | n anot hePCEHIONSIGETTS i S
provi ded a conpound of Formula Vil(a), or VI 1(b)1 or VII(c), or VII(d), or
VIl (e), wherein: each Rl is independently F, Cl, -CH3, -OCH3, -CF3, -CN, or
-N(CH3)2; R2 is hydrogen; 20R38 is -CHB8- R4 i s hydrogen; R15 is
phenyl , 2-pyridyl, 3-pyridyl, 4-pyridyl, or

2, 3- dlhydro 1, 4- benzod|OX|n 6 yl, mhereln each of said phenyl 2-pyridyl,
3-pyridyl, 4-pyridyl, aﬁﬁ\z 3-di hydro- 1, 4- benzodi &Xn-6-y1 is optional ly

substi t ut ed vmth N% substltuents ea NWmN: |s 25
i ndependent I§)setectled >t CI 06) al ky(R)n= 3, - 0CF3 -NR16R17,
(C1- Co6)al koxy, - 012) arYl, al k -C(0) CF3,

azido, (4 to 12 rrenber%d het ycI and S((C C6) aIfR ; each R16 and
R12 is independently sel ectRéd ft"bﬁh%ydrogen and (Cl1- CGB“aI kyWw-R'h is 0, 1, 2,
3, or 4; and 30each t is indepéhdentlig. 0, 1, or 2; or a pharmack@xically

acceptabl e salt thereof. WO 2009/ 00 7PCT/ 1B2008/ 001575 - 64 - 1In another

enbodi ment i s provided a co ou la Ma), or VII(b), or VII(c), or
VII(d), or VIl(e), wherei eaﬁﬁjﬁg pendently F, d, -CH3, -0OCH3,
-CF3, -CN, or -N(CH3)?2; gen; s -CH3; R4 is hydrogen;

R16 is phenyl, 3-pyridyl, or 2, 3-di hgedro- 1N4 enzodi oxi n-6-yl, wherein each
of said phenyl, 3-pyridyl, and 2,3-dihyd§ -Renzodi oxi n- 6- yl IS
optionally substituted with from1l to 5 ubs 1tueq£§ each of which is

i ndependently selected from (G -C6)al kyl, -CN, hal 10- CF3, -0CF3,

- NR16R1Wheein- C6) al koxy, -NKE, (CH2)t(C6 C12)ary| -C(0)(C1-C6 al kyl), -

Q10) O3, 2z g i RaderBARERRE RELCHARICIO el gqom@al kyl); each

R16 and R12 I S | ndepende ydr gen dan alkyl; nis
0, 15 2NR®RYr 4; and each t is |ndependently 0, 1, or 2; or 15a

2 Cormouna o BRGNS S e 01 | nancher e ont 5 pr vt e
wher ei n: B is hydrogeah(GRIC4)alkiyin dEpRRGFT 2)arfl, oiGH(CH1163;C r2)0aHRcyelgF3, - CN,
or -N(CH3) 2; 20Fi12ydlrogenyor &I halkyi;
% is -(CH2)(Ce-C12)aryl or -(CH2)(4 to 14 membered heterocyclyl), wherein
10  each of said (Ce-C+2)aryl and (4 to 14 membered heterocyclyl) is optionally substituted
with from 1 to 5 substituents each of which is independently selected from (C1-Cs)alkyl, -
CN, halo, -CF3, -OCF3, -NR'®R", (C;-Ce)alkoxy, -NO,, -(CH2)(Ce-C12)aryl, -C(O)(C1-Cs
alkyl), -C(O)CF3, azido, (4 to 12 membered heterocyclyl), and —S((C1-Ce)alkyl);
each R'® and R" is independently selected from hydrogen and (C4-Ce)alkyl;
15 nis0, 1, 2, 3, or4; and
each t is independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

In another embodiment is provided a compound of Formula li(a), or 1i(b), or 1i(c),
20 orll(d), or li(e), wherein:
each R' is independently F, ClI, Br, -CHa, -OCHs, -CF3, -CN, or —NR"R"";
R%is hydrogen;
R is hydrogen, -CHs, -CH,CHa, -CH,CH>CH3, -CH(CHj),, -CH2CH,CH,CH3, -
CH;CH(CHj3)3, or —CHx(phenyl);
25 R*is hydrogen;



R-CH3; R4 is hydrogen; R16 is phenyl optionally substituted with from
1 to 5 substituents each of which is independently selected from

(G - CB) alKQ200900¢M27 hal 0, -CF3, -0CF3, -NR16R1l7, 25C6) al KEIB2008NEB7S

-(CH2)t (C6-C12)aryl, -C(0)(C1l-C6 al kyl), -C(0)CF3, azido, (4 to 12 nenbered
het erocycl yl), and -S((Cl-C6)al kyl); each R16 and R12 is independently

sel ected from hydrogen and (Cl-C6)alky44-n is 0, 1, 2, 3, or 4; and each t
is independently O, 1, or 2; or 30a pharmaceutically acceptable salt

t her eof . V\D 25)09/ 004427PCT/ 1B2008/ 001575 - 65 - each Rl is independently
F, d, - asbenylcpyridyl, @u 2, %ﬂlwwm)@nzmoxmw&emﬁachgfesal% -CH3; R4

Loy fﬁ’%n?% VTR, a2 AR ARRizoH cXItE opbidly HubPulicdil g o

- (:Id - Bi5, subsw@t | entf@@::h of ;Mhm\GRirwepemiy mted\mzm (EadTv)atian, L hRloy - ils ) 3
n e 7RO

:)p Zpeog’q;noéy%ﬁ rﬁrrgcet;kgt i céa L}X@é‘g @*ﬁszﬁ?ecﬁfzg’g C@E@ 8%%&6

ean/‘Iﬂll n’ﬁ)(O)Cﬁg,[aIZMI, (et @e?:rﬁemwhﬂégfgflmla\mAs((%)e-ﬁ?)aﬂ(ym I (b), or VII(c),

E)E:FS (C?\I ofac %Cé’%%h'igﬁf ?Bg?-f{}'éfr%be d@gﬂ% &%‘d (E4(81 ?"Fﬁ_ﬁogen

R15 is 3-pyrhay0, nrY, 306p4;ahdsubst i t ut ed vmth from 1 to 5 substituents each
of which is inde end ntléﬁ &ected from (G -C6)al kyl, -CN, halo, -CF3,
_0CF3, - NRL6RASN Uisddepepdeyty Quoh$r 2. Qcp, - (C1-12)t (06- Cl2) aryl, -C(0)(Ci-06

al kyl), - C(O)a@ﬁarmaéélﬁiea deceptable s@ntherd heterocyclyl), and
-S((Cl-Co6)al kyl); each 5 and R17 is independently sel ected from hydrogen

andPC1-C6)alkyl; nis 0, 1, 2, 3, or 4, and each t is independently 0, 1,
or 2; or In yet another embodiment is provided a compound of Formula ll(a), or li(b), or

li(c), or li(d), or li(e), wherein:
each R' is independently F, Cl, -CHs, -OCH3, -CF3, -CN, or -N(CH3)a;
R? is hydrogen;
15 R*® is -CHj3;

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

20 independently selected from (C4-Ce)alkyl, -CN, halo, -CF3, -OCF3, -NR'®R", (Cs-
Ce)alkoxy, -NO3, -(CH2)(Ce-C12)aryl, -C(0)(C1-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, or4; and

25 each t is independently 0, 1, or 2; or
a pharmaceutically acceptable salt thereof.

In another still embodiment is provided a compound of Formula li(a), or li(b), or
li(c), or lI(d), or li(e), wherein:
30 each R' is independently F, CI, -CHs, -OCHj, -CF3, -CN, -N(CH3)s;
R? is hydrogen:
R* is -CH3;
R*is hydrogen;



25a pharmaceutically acceptable salt thereof. In another enbodinent is

provi ded a conpound of Forrmula VII(a), or VII(b), or VII(c), or VII(d), or
VIl(e), Weewo48ach R1L is independently F, O, -CH3, R@OHE008/0CKE35 -CN, or
-N(CH3) 2; 30R2 is hydrogen; R38 is -CH3; R4 is hydrogen; WO
20091004427PCT/ 1B2008/ 001575 - 66 - R15 is 3-pyridyl optionally
substituted with from1l to 5 substituet®ts each of which is independently
selected from-CH3, -CN, -F, -d, -Br, -CF3, -0CF3, -NR16R17, -OCH3, and

- NO2; 0 €ach R16 and R17 is independently sel ected from hydrogen and
(G - 06) al kyl R ardhsnyli 3-pyridyl, or2,3glihygro-4;4-benzedinxin-Gwt shereinleagh ot 8aift abl e

Vi1 (2) . PRERY, 3 pRIAIT AR TR Tk h oS b TR USRS Rhed BIRHER | ¢
i ndependdatd substituehts eaChidf whidBHS indepEBdentiyNelented fOBHE, L e)dtkylj - MNalagen;
R313 is g e X : I SA2: Sl - - i AXlp-6-yl

opt i thr‘F@jg%?gﬁ N:ﬁ g%dmﬁeq)?lg/ﬂ?yl'-@gz,S-(%E{%@Fh@eﬁ@g@% é(lal?(y@/ﬁiych is

(G- 08) 81 Koty o e BT (oo e o P L &y ra,
<(312i do, (4 ot ﬁ?ﬁﬁ%‘réd iﬁ@g%’&‘g‘a@|Sf?é°%f%@%’@&q&e&®"3h§vﬁe?a'&ch R16 and
R17 is indepgpdent |2y 3set £an@d from hydrogen and (Cl-C6)alkyl; nis 0, 1, 2,

3, or 4; and 20each t is independently 0, 1, or 2; or a pharmaceutically
accept abl e s@dgh tipéndependently Qo PhérOTenbodi nent is provided a conpound of

Formul a V11 (&hhafhacéuti€dlly aceeptdble(<att théfeo/! | (d), or VII(e), wherein: 25each
Rl is independently F, O, CEB -OCH3, -CF3, -CN, or -N(CH3)2; R2 is
hydibgen; R3El is -CH3; R4 is hydrogen; R15 is _ _
S0subst )t e uant EmpodiHeRr Broviieli LBRRod BF FRHHARE), M MOIPEMS 4 2
-d, - Bt(d)-aHARe), wherein:
each R' is independently F, Cl, -CHs, -OCHa, -CF3, -CN, or -N(CH3)z;
RZ%is hydrogen;
15 R is -CHj3;
R*is hydrogen;
R' is phenyl 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)(Cs-C12)aryl, -C(0)(C1-Cs alkyl), -C(O)CF3, azido, (4 to 12
20 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, or4; and
each tis independently O, 1, or 2; or

a pharmaceutically acceptable salt thereof.

25
Further provided herein is a compound of Formula ll(a), or li(b), or lI(c), or li(d), or
li(e),
wherein:
each R' is independently F, Cl, -CHs, -OCH3s, -CF3, -CN, or -N(CHa)2;
30 RZ s hydrogen;
R*® is -CHy;

R*is hydrogen;



OCF3, -NR16R17, -0Cl-13, and -NO2; each R'6 and R1l7 is independently

sel ected from hydrogen and (C -C6)alkyl; and nis 0, 1, 2, 3, or 4, or WO
2009/ 00449 9PR0IY0PBEG08/ 001575 - 67 - a pharmaceutical | y BCHE0e8s0¢e578al t
thereof. It is specifically contenplated herein that each of Fornul ae 1,

I1(a), 11(b), 11(c), 11(d), 1l1(e), Ill(a), I1I(b), 111(c), 111(d), Il11(e),

IV(a), I'V(b), IV(c), IV(d), IV(e), V(ax#6-V(b), V(c), V(d), V(e), VI(a),
VI(b), VI(c), Vi(d), VI(e), VII(a), VII(b), VII(c), VII(d), and VIlI(e) are
5 intended to represent separate enbodi nent s. I n one enbodi nent the

i nvention r eII&t"esspln@yaommmﬂwadbsjnutedwmblfeom1 totScaubistitugalisceach rof wiich i s

3ot or an e fEBLB T s TN 101 PGB O5Fay N R -OCHs, and

-met hyl piN@ys; i di n-4-yl]- 2,3-di hydro-1 , 4- benzodi oxi ne- 6- car boxam de;
10N-[ (2R, 4R) - 2- (116 17 o .
1- 1- benzi ni daef'(‘}f’JRz- §99 Ry @9%‘?%9&“8691%?%8?‘?6if’H!'h'-‘XHi’gez", andy(GyGelglkyl: apd
benzadi oxi ne- rﬁrsmﬁbg@r&rdeor -[ (2R 4R)-1 -cycl obutyl-2-(5-nethyl -
H benzi m dazol yI )p| peri di n-4- (6- met hyl pyridi n-3-ypurea,
1 -1(2R 4R)- zilgiyalre\aeﬁwgpﬂmcqenmlﬁgﬁglt thedadhl - 2-y1) -1
- et hyl pi peri di n-4-yl]-3-(6- 15nethy|pyr|d|n 3 yI)urea
- (6-met hyl pyridin-3-yl)-3-((2R 4R -1 -nethyl - l(__trlfluororreth
Hoenzi m dazolIn znytheplemﬂwunenms yarqwmdaa compoun of Fepmiia f(a)20( B(bér@r ek hy1- 1

H-ben2| t hyl pi peri di n-4-M 3-(6- net hoxypyridin-3-yl)urea;
201 -[ (2R mbrﬁ(e{mqe}%’ﬂfyl 2-(5, 6- di met hy1- 1

1 1-19enzi ni daach R -y Indeperdendly i, £1-CH3-QGHs, rEF by Chly o ell(©Hy)y Qur ea;

-[ (2R, 4R) - i m dazol - 2- yl) 1- cycl obut yl pi peri di n-4-01- 3- ( 6-
rret hyl pyri di iR éh@ﬂg% - (6- et hoxypyr| din-3-y1)-3-{(2R 4R) -1

- rret hyl - 2[ 5- (R3P||§40Hz; onet hyl)-1 H25ben2| m dazol - 2-yl | pi peri di n-4-yl | urea;,
-[ (2R 4R) - 4-nﬁth | - 2- (5-nethyl -

H-benzi mi dazdt F W’}gﬁ? Beri di n- 4- yl] 3-(6- methyl pyri di n- 3- yQur ea;

1-[ (2R 4R) - 2-F(13153$¥bw‘ dyl ibpﬂubrhﬁylsubstdﬂtédlwnﬂi-fp&iﬂ Jto 5 substituents each of which

Soet 'Z%'sp por n@ Y eleciad from' (G-I -EN! aio! TES20CEs, -NRR, (Ci-
H benZ' T YAREXy, 2N®;) (¢+Hﬁ(das¢19)am“c;t0)&4 cvéélkgg -CLOJOF;2aZdo d4ly dpo- 1

, 4- benzodi oxi ne- 6-carb B (1 H benzi m dazol -2-y1)-1
- met hyl W%P?@dﬁl@fe’?ﬂdw @"Hlﬂ(ﬁmcél)a'kw benzodi OXI ne- 6- car bot hi oami de; WD

20091004427Pgheh R2OGH ﬂm57r§je‘peﬁgently selected from hydrogen and (C4-Cg)alkyl;
1-[ (2R 4R) - 2- (5- net hoxy- 11- 1- benzi m'dazol - 2-y1) -'1- et hyl pi per1di n-4-y1] - 3-(

6- et hoxypy i i80n1 32.,300F dzand
20 each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

In another embodiment is provided a compound of Formula ll(a), or li(b), or ll(c),
or lI(d), or li(e), wherein:
25 each R is independently F, Cl, -CHs, -OCHa, -CF3, -CN, or -N(CHa)2;
R?is hydrogen;
R is -CHj;
R*is hydrogen;
R is 3-pyridy! optionally substituted with from 1 to 5 substituents each of which
30 is independently selected from -CHs, -CN, -F, -Cl, -Br, -CF3, -OCF3, -NR'"®R"”, -OCHj,
and -NOgy;
each R and R" is independently selected from hydrogen and (Cs-Cg)alkyl; and
nis0,1,2, 3, 0r4;0r



1- (6- met hoxypyridin-3-yl1)-3-[ (2R 4R) - 1- net hyl- 2- (5- net hyl- 1H benzi m dazol - 2
- yOpiperidin-4-yllurea; 5N[(2R 4R)-2-(1 H benzi m dazol - 2-y1) - 1- net hyl pi pe
ridin-4- yWpP-2809%W4426r o- 2, 3-di hydro- 1 , 4- benzodi oxi ne- 6- RGF/HRIREBHOLES
1-[ (2R 4R) - 2- (6-chl oro-1 H benzi m dazol - 2-y1) - 1- met hyl pi peri di n-4-y1] - 3- ( 6-
met hoxypyri di n-3-yQurea; 1-[(2R 4R)-2-(5-cyano-1
H benzi m dazol - 2-y1) - 1- net hyl pi peri di W42A-y11- 3-(6-
10net hoxypyri di n-3-yl ) urea,; 1-[ (2R, 4R) - 2- ( 5- met hoxy- 1
H benzi m dazol - 2-y1) - 1- et hyl pi peridi n-4-y1]-3-(6- nethyl pyridin-3-yQurea;
1-[ ( 2R, 4R) - 2-a phacpacewticallyiapeaptabie dalt tereofy 1) - 1- et hyl pi peri di n-4-y11- 3- ( 6-
nmet hyl pyridin-3-yQu rea; 155-ch o ro-N[ (2R 4R)-2-(5-net hoxy-1
H benzi m dazol 1)-1-nethyl piperid in-4-y1]- 2. 3-d hyd ro-1

, 4- benzodi ox.lma@ne%@anemam‘% is provided;a cppiroyng DﬁFQW‘J'%HJ'(ﬂ)yQE Wb).3riEhoxy - 1

H-ben2| 0 hi din-4-y11-3-(6- rrethylpyrldlnSyOJrea 1-[ (2R
, 4R) - 2- (éqw)ugrrlg()llqﬁeggnm m dazol - 2-y1) - 1- net hyl pi peridi n-4-y11-3-(6-

20n’et5hy| pyri @anh;ﬁ{y?,mpgandentlyF Cl, -CHjs, -OCH3, -CF3, -CN, or -N(CHs3);;

5-fluoro-N-[ 5-net hoxy- 1H benzi m dazol - 2-y1) - 1- et hyl pi peri di n- 4-
yl1l- 2, 3-di h%&ﬁ@rﬁa%énzodl oxi ne- 6- car boxam de;

1- [(2R 4R) - 2R3%+s‘-IQHNO 1H- benzi i dazol - 2-y1) - 1- net hyl pi peri di n-4-y1] - 3- ( 6-
met hoxypyr i dlsq y&rea 25N-[ (2R, 4R) - 2- (11- 1- benzi m dazol - 2-y1)-1 -nethy

| pi perid in- i]’ 98%for 0- 2, 3-di hyd ro- 1 , 4-benzodi oxi ne- 6- car boxani de;

N-[ (2R 4R) - 2R"ist?, Belitgidro-d auzaénzzdw&)rr aqrwqitimwhw $ebstituted with from 1 to 5

di n- 4- f .
7 Ci%or SURSitRaRs BRFR of WBIHHF HidsPendenlysolasrarun (G e . o Al G i d
i n-4- ylloc&? JNFB‘BHWchQS 3.1IkﬁxpeNCadJ(QKl'z){(%Q?&ﬁmOmOb(@ﬁst alkyl), -C(O)CFs,
7-chl or o- 2R, 4R) (5-me
H benzi rﬂzﬂjé?z 1012 membered h%emcyelyl)oﬁnd 294(@)-Ce)alkyl);

2,3 di hydr o- Sadn RENIQIROXE igtchehasMPSRBHE froMyd d (C1-Ceyalkyl
2009/ 004427PCT1113200810015756$- lyselected frontfiydrogen and (C+-Ce)alkyl;

1- ( 4- cyanophariy 9) 1,32,[3% 2R44s0d 2- (5 6- di net hyl - 1H benzi mi dazol - 2-y1) - 1-

| pi peri
1- [?%R 4R) - Zg?gﬁkfﬁm%ngggtdo ! OI) Rr cycl obut yl p| peridi n-4-y1] - 3- (4-
cyanopheny QuaddarBacguticaliyaacaeptable/salt he[golR, 4R) - 1- net hy1- 2- (5- net hyl -
H benzi m dazol -2- yl)pi peridin-4-yl]urea; 1-(4- cyan op
henyl)-3-[ (2R, 4R) - 2- (5- met hoxy-1 H benzi m dazol -2-y1)-1-
met hyl pi peri ¢h andthgt embediment is provided a compound of Formula 1i(a), or li(b), or li(c),

or li(d), or ll(e), wherein:
20 each R' is independently F, Cl, -CHs, -OCHgs, -CF3, -CN, or -N(CHa)2;
R?is hydrogen;
R*® is -CHy;
R*is hydrogen;
R is 2,3-dihydro-1,4-benzodioxin-6-yl optionally substituted with from 1 to 5
25 substituents each of which is independently selected from -CHjs, -CN, -F, -CI, -Br, -CF3, -
OCF3, -NR™R", -OCHj, and -NO;
each R'™ and R" is independently selected from hydrogen and (C;-Cs)alkyl; and
nis0,1,2,3,0r4;or
a pharmaceutically acceptable salt thereof.
30
Further provided is a compound of Formula lli(a), or Ili(b), or lil(c), or lli(d), or

llie),



1-[ (2R 4R) - 2- (5, 6-di net hyl-1 H benzi m dazol - 2-y1)-1-net hyl pi pe rid
in-4-y11-346- 10(trifluoronethyppyridin-3-yljurea;

1-[ (2R, 4ARYyO20098044RT or 0- 1H benzi m dazol - 2-y1) - 1- net hyl piR$diriBAe0§0A15§3 1- 346-
(trifluoronethyl)pyridin-3-yllurea;

1-[ (2R 4R) - 2- (1H benzi m dazol - 2-y1) - 1- net hyl pi peri di n-4-y1] - 3-(4-
cyanophenyCQur ea; -48 -

151-[ (2R, 4R) - 2- (1H benzi m dazol - 2-y1) - 1- net hyl pi peri di n-4-y1] - 314-
(trifluoronethyl)phenyl]urea;
1- (4-cyanophenyl) - 3-[ (2RRR) - 2- (5-f | uor o- 1H benzi mR8azol - 2- yl)-1-

nmet hyl pi peri di n- 4- a, N 1-1 (2R 4R \H imd '
azol -2-y1) - 1- R'apy er)—d@4 yl] - 3- ((ﬁ)"c ! gg'ﬁ'y rea,
5-chl oro- N-j (2R 4R) %-ch benzi m dazol - hyl) T Nrre yl pi peridin-4-y

11- 2, 3-di hydro- 1, 4- ben®3di oxj - car boxam de;

1- [(2R 4R) - 1- et hyl 2- (5- metRiy1- ﬂ—|-|h@;12| m dazol - 2- Api piérl difnt Wy 1] - 316-
(trifluoronmethyl)pyridin-3;yl]urea;

251-{(2R 4R) - 1-net hy1- 21§ tirifluoronet hyI) 1H—bcﬁ1§|m dazol - 2-yl i pi peri din-
4-y1}-3- [6-( I;)lfl or byrldln 3@5

N[ (2R 4R) - 2-{ TH {’daxol 2-yl)-1-c I peridi n-4-y1] -2, 3-di hydr
0-1, 4- benzodi oxi ne- 6- cgs boxahj d 1-1(2R gR) - 2- (éﬁt hoxy- 1

H benzi m dazol - 2-y1) - 1- et hyl p'?‘p 4d in-4- yl] 316- R
(trifluoronethyl)pyridin-3- Rirea;” i), [(2R 4R) - R (1 ().

H benzi m dazol - 2-y1) - 1- net hyl p| per| di @354 yl] - chl orophenyl )urea; WO
20091004427PCT/ |1 B2008/ 001575

1-[ (2R 4R) - 1- cycl obut y1- 2- &gy \#_Qizu i dazol - 2- yOpi per i di n- 4-y0-3- (6
- met hyl pyridin-3-yflurea;

1-[ (2R 4R) - 2- (5, 6-di net hyl- 1H ben2| mreazol _)(O_L) 1- et hyl pi peridi n-4-yl1]- 3-

(6- methyl pyridin-3-yQurea,
51-[ (2R, 4R) - 2- (1H benzi mi dazol - 2-y1) - 1 rre'?hyl pi p@fevdu n- 4-y1] - 314- chl or o- 3-

(trifl uanersa:hyl ) phenyl ] urea;

[ (2R 4R)-2- (5-cyanqg- 11-1-benzimnmd zoI- -yl -1 -nethyl pi perjdi n-4-y1]-3-(4-
cyan%phenym‘é@i‘ I;\(’%s[u(cfjwegg&ntg '(arln’l-q-%o d@cﬁ'ﬁ)gﬁ?ﬂg @: &N

- met hy| RA&EWdi n-4-y1]-3-(3,5- 10dichl orophenyl)urea 1-(6-nmethylpy rid
in-3-yl)-3- {é 2R 4R) - 1-nmet hy1- 245- (trifluoronethyl)-1 H

benzi mi dazol ZSWYFER%rQ’dpﬂT-CAl%r ea;
1-[(2R 4R) - 2R(B]1§'hg€t%éb (g,gzc)sba@ynyktﬂayé(@uw)w%ﬂJacmﬂcx-ﬁ,géaﬁb%c @?ggg_enyo

urea; 1-[(2R 4R nzi m dazol met hyl p 1 peri
15(t rifluor oﬁelﬁﬂvﬂngﬁm%(ﬁr%wl']mr ea;

g anR 4R) - ZR(@#(E‘FPH@&%% "o ~06H,) ¢4 TR eRbRALd RbtBratyddd whdi@inf | Uor opyT i
1-(4- cyaMpMaMﬁCSBC{zlalﬂ atid) (410 ridtrherbewd-heterotyald) isaptibpally-sulstitated mi dazol
2= YT TRRFohf B 4 s¥detiticifts each of which is independently selected from (C4-Cg)alkyl, -
CN, halo, -CF3, -OCF3, -NR™R"’, (C4-Cg)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);
15 each R'® and R" is independently selected from hydrogen and (C;-Cg)alkyl;
nis 0, 1,2, 3, or4; and
each t is independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

20 Further provided is a compound of Formula lll(a), or lli{b), or lli(c), or lti(d), or
Ili(e), wherein:
each R is independently F, Cl, Br, -CHz, -OCHj, -CF3, -CN, or —NR"°R"/;
R?is hydrogen;



20N-[ (2R 4R) - 1- et hy1- 2- (6-nmet hyl-1 H- benzi m dazol - 2-yl ) pi perid
in-4-y1]-2,3-d ihyd ro- 1 ,4-benzodi oxi ne-6-car boxam de;
1-[ (2R, 4RYyO200910%4enzi mi dazol - 2-y1) - 1- met hyl pi peri di n- 4PQI/EROEAPO1575

i sopropyl phenyQur ea; 1-[(2R 4R)-2-(1
H benzi m dazol - 2-y1) - 1- net hyl pi peri di n-4-y1] - 3- (6- et hyl pyri di n- 3-
25yl ) urea; 1-[ (2R ,4R) - 2- (5- cya4%o- 1 H benzi m dazol -2-y1)-1

- met hyl pi peri di n-4-y1] - 346- (trifluoronethyflpyridin 3-yflurea;
14( 2R 4R) - 2- ﬁ? 6 di et hy1l- 1H benzi m dazol - I—?/l - met hyl plé)erl din-4-y11-3-(
6- met hoxypy %asrm@rgm e@Hs, -CH2CH, -CH2CHZCH3, “CH(CH)z, CH2CH2CHCHj, -

301-[(2 H- | -2-y1)-1-nethyl pi peridin-4-yl11-314-
(trlflulﬁlﬂ%H% eny Q@J 1-[ (2R 4R)-2-(6-fluoro-1

H benzi m daz®*ighydrpgén; rret hylp ipe rid in-4-yl]-346-

trifl | 09/.Q0442 71820 8
R A R e e AT T
- 3 (G- rpriehyl, pynidyllldhd@ Sialhyelﬁo 1,4-benzodioxinyl is optlonally substituted with from 1 to

}m% §,§|Rp %l{hs F\)gHSp?gePpCill |s mdélp%)ndent?)y scélgcl‘?tgé ¥roPn Rﬁré Sjalpyldf éﬁ]h_a 0, - (6-
51-(6- m#&owevg G y(l@1 f%)ém&& AR5, Lo kel oyl Le(donrcearyly] ) - 1H

benzi m dazol -2-yl

4-y
1oL (2R AHOIGF, m%krﬁfoﬁé%h%mnezeingtenoqyewaym PSUEACASKWL] - 3 (6-F1 uor - 4H

1, 3- benzodi @
1°[ (2R 4R)- 2 ?Eﬂﬁﬁ%ﬁgﬁgzﬁe—"? dently selecied rom fydropen and (GGl 14

met hl@xyphenyh )igiPek; 2, 3, or 4; and

1-[ (2R 4R) - benzi m dazol - 2-y1) pi peridin-4-yl]-3-(6-
ot ol oyt di o8 P»éﬂim?eéie%deﬁﬁwlf br2bgn

N R2R, 4R) - 2- awhahhacelnltaﬂ)bmmptabdbmaitthérqpl) 1- net hyl pi peridin-4-y1]-2,3-dih
ydrol, 4- benzodi oxi ne- 6- car boxani de;

15N-[ (2R 4R) - 2- (6- cyano- 1H- benzi m dazol - 2-y1) - 1- net hyl pi peri di n-4-y1] -2, 3-d
i hydro- 1, 4- Perthedpovided-i§-aesmpawrd deFormula lli(a), or lli(b), or lli(c), or lli(d), or

N R2R, 4 ?gs 6 di met hyl- 1H benzi m dazol - 2-y1) - 1-net hyl pipe rid

i n- Afsyl] (f f‘hyd ro-1, 4- benzodi oxi ne- 6- car boxam de;

1-[ (2R 4R) - ZeQ&RbmnumamauyE gl )€, meaH, FIEIFiﬁl’-CNI. By N(Cehy)b; 4-

20benzodi oxi Mur ea; 1-[ (2R 4R)-2-(6-ch

| or 0- 1H benz ?QQZ‘yl) 1-nmethy Ipiperid in-4-y1]-3-(6- methylpy rid i
n-3-yQu rea; R¥*

N[ (2R 4R) - 2- QS chI oro 1H benzi m dazol - 2-y1) - 1- et hyl pi peri di n-4-y1]-5-fl uo
ro-2, 3- di hyBr &-hYdiogaizodi oxi ne- 6- car boxani de;

25N-( 2R, 4R R GRhENY: 240ridl! SpYHBLABYRK) or LSBT D5t zodoxhlyper | o -

4-yly 2,3-d 1 h i oXl ne-b-ca rboxam’id

N-[ (2R, a¥Rerein @@ph pEsaid mhgmtlo? PZUM)3'ID¥WM| HyPyyiidydrand 213741@@10-2 43-di hydro-1, 4
1 F((EQZRC)%EE] ?gﬁgéﬁ é’@&tfyfa_ﬂ\ggﬁgsltl%t?%ggg from 1 B 5 1substltHentB e§ch of which is
i n- 4- y1jndepesdersly Mdm&pmr(%%)aikm F{N@alo -CF3, -OCF3, -NR™R" (C
1- (6- Moy INB-RIC Sk, ARonkc s Bikyn 2 E)PS Bo i ez i dazol -
25 membered heterocyclyl), and —S((C+-Ce)alkyl);
each R'® and R"" is independently selected from hydrogen and (C;-Cg)alkyl;
nis0,1, 2,3, or4; and
each tis independently 0, 1, or 2; or
a pharmaceutically acceptable salt thereof.
30
Further provided is a compound of Formula lli(a), or lli(b), or Hi(c), or Hli(d), or
llI(e), wherein:
each R' is independently F, Cl, -CHs, -OCHj, -CF3, -CN, or -N(CH3)z;



yI ) pi peridin-4-yQurea; WD 2009/004427PCT/ 1B2008/ 001575 - 72 -
N[(2R 4R)-2-(1 H benzimd azol -2-y1l)-1-nethyl piperid in-4-yfich rom ne-6-
a rboxa WPQ8a09/004427 1-[ (2R PCT/IB2008/001575
A ) - 2- (1H benzi m dazol - 2-y1) - 1-i sobut yl pi peridin-4-y11-3-(4-
cyanophenyQurea; 5N-[(2R 4R)-2-(1 H benzi m dazol -2-y1)-1-net hyl pi perid
in-4-y1]-5-ch loro-2, 3-di hyd ro- 1 ,4-80enzodi oxi ne- 6-car boxam de;
1-[ (2R, 4R) - 2- (6-chl oro-1 H benzi m dazol - 2-y1) - 1- et hyl pi peri di n-4-y1] - 3- ( 6-
met hoxypyridin-3-yQurea; 1
-[ (2R 4R) - 2- Bfi&lhwhqgeﬂ'dazol -2-yl)-1-nethyl pi peridin-4-y1]-3-(3- 10
cyanophenyl) B@% 1-[ (2R 4R)-2-(5-cya no-1
H benzi m dazol 95’ 1- net hyl pi peri di n-4-y1]-3-(6- methoxypyridin-3-yQurea,;
1-[ (2R 4R) - 2R(‘isl-hynfmgerm dazol - 2-y1) - 1- met hyl pi peri di n- 4-y1] - 3- ( 6- met hoxypyr
i di n3-yQur ea

151- [ 4- chl or B- 35 PhEPY! Javeithde o3 $rsihurdya- Asbgnzedioxis 6y, wherein eagh of said
H- begzi rﬁhdﬁﬂ%-pgad W landl2 wﬁwr@m [4-BénZbdibxih- slg:l isr?monany substitutdPWith Rbm2- ( 1

H-ben2|mdazol 1eth% |per|d|n 43/ r‘\a -1 ,4- he
nzodi oxilie S@L{tﬁptygg qﬁcagf hich'is independentiy selected from (C1-Cg)alkyl, -CN, halo,

1-[ (2R, 4&3,20655,@@#1%7 (@?L@sambfp dRoY)! -Eiicsic . aryI -C(O)(C1 -Cs alkyl), -
- met hyl pi peri di n- 4- thylpyrldlné.5 "u

N (2R )QE:( ezﬁetéotsayizlmmereg hetoEREYely b ant)-S((GreERalyber i di n-4-y1] -2, 3-
di hyd

HI- bgn;?m e ?{%ﬁ Fﬁ‘e |§H\9?B r?d@'lpe“?x%@le&t f{orgb(&l(oﬁgn% (& 5Chalkyl;

(di et hyl ani nas)@h‘eri’yB] or48and251- [(2R 4R) 2 (1

H benzi m daz - i1 p 4-y11- 3- phenyl urea;

1-[ ( 2R14R) - 28%?@?{-%’5#??%@&& 5ho ‘§ 1- et hyl pi peri di n-4-y1] - 3- (5, 6-

di met hyl pyr i diphaffnadeutieally acceptable salt thereof.

1-[ (2R, 4R) - 2- (5- cyano- 1H benzi m dazol - 2-y1) - 1- net hyl pi peri di n-4-y1] - 3-( 6-
met hyl pyri di n- 3-yQur ea;

305 chl or o- NFithR, ptbYided (S anssnymoundldt ernilaniit{ay, dr- 1Bh) L dr m(a)etdnylman)p@rru di n-
Iﬂk; ﬁt(3 di h dr o- 1, 4- benzodi oxi ne- 6- car boxam de; N-[(2

81-1“1"3 YPo- 1 H benzi m dazol - 2-y1) - 1- et hyl pi peri d

In 4-y1] - 2, 3eabh R Uisti (S)eﬂdbmlyzpoh:loxmm,e @cmrmsaranleor NY©43)2,
2009/ 004427PC;|'/ 1B2008/ 001575 - - -[ (2R 4R) -
-cycl obutyl-B- (351 Hﬁigr%‘xy 1 H benzi m dazol - 2 yl ) pi peri d| n-4-yl1]-3-(6-

met hyl pyri di R385 YEHL ea;
R*is hydrogen;

20 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"7, (C;-
Ce)alkoxy, -NO3, -(CH2)(Cs-C12)aryl, -C(O)(C4-Cs alkyl), -C(O)CF3, azido, (4 to 12
membered heterocyclyl), and —S((C1-Ceg)alkyl);

each R' and R" is independently selected from hydrogen and (C;-Cg)alkyl;
25 nis0,1,2, 3, 0or4; 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 lli{c), or lli(d), or
30 lli(e), wherein:

each R' is independently F, Cl, -CHs, -OCHg, -CF3, -CN, or -N(CHa),;

R%is hydrogen;

R%® is -CH3;



-[(2R ,4R)-2-(6-fluoro-1
H benzi m dazol - 2-y1) - 1- et hyl pi peri di n-4-y1]-3-(6- nethyl pyridin-3-yQurea;
5114- chl oWO-280(W#427 | uor orret hyl ) pheny11- 3-[ (3S, 5S) - 1- met MGI/LBOEBONES hy| - 1 H-
be nzi m dazol -2-yQpyrrolid irea ; and
5-fluoro-N-[ (2R 4R) - 2- (5-net hoxy-1 H-be nzimi dazol - 2-y1)-1 -nethyl piperid
2, 3-di hydro- 1, 4- benzodi oxi ne- 6- car box&ifi de; or a pharmaceutically
acceptabl e salt thereof. 10l n one enbodi ment the invention relates to a
conpound of Fqrnula | wherein said conpoundi sN-[(2R 4R)-2-(1
H benzi ni daz& i9hydrpgan;cycl opr opyl pi peri di n-4-y1] -2, 3- di hydro-1
, 4- benzodi oxipe:,
ther cof . R |56p'h(éﬂklb68ﬁnﬁ5|§?sub% it og\wﬁfé] \'&g f%dn§r§lex+§it€é%ﬁ§858t%ﬁ~ﬁ.gh§]sd of
For nul a indepeedently sedéded fromo@i, +csN J-F; [QI2fBr4-CF3, -OCF3, -NR'R", OCH3 and
R) - 1- cycl%lg)butyl 2-(5,6-dinmethyl-1 H be nzi m dazol -2-yl)piperid in-4-
15y1] - 3-(62met hyl pyri di n-3-yflurea, or a pharnaceutically acceptable salt
t her gof . each Rf ameRgrtbMeﬂf@ﬁdeﬁtlyeseilwmtrbmmydﬁigﬁn@wdt(@1€Ce¢amvlpaﬂdi of
Formul a | mhereb id c ound is
N-[ (2R, 4R) - 2%t chl Po%i i Yenzi ni dazol - 2- y1) - 1- net hyl pi peri di n- 4- y1] - 5-
fluoro-2, 3- daipherfadedicAfNdeebpld Salfthepsdpoxam de, or a pharnmaceutically
accept abl e salt thereof. 20ln one enbodi nent the invention relates to a
conmpound of Fornula | wherein said compound is
1-[(2R 4R) -2 &ﬂ{cp t p |  (6-
nmet hyl pyri di Eﬁﬁh&ﬁgld%gg%gé%har mcng?ﬁ?*n@c%{"a S’Fslal Q?hlggdgoﬁ
I n dhe diBbavhesein: t he i nvention relates to a conpound of Forrmula | wherein

sai d compoungd .

1-(4- cyanopheny’ﬁ? gnr?%ngﬁythg(gl CI(-:‘? rret%H)?I‘ Clﬁ-?— b%ﬁk?rmNéCHe)lz 2-yl)-1-
25met hyl pi peR?di hydtegen;ur ea, or a pharnmaceutically acceptable salt thereof.
I n one enbod'Blmgt hhe invention relates to a conpound of Formula | wherein
sai d conpoun (2 R4R-2-(1

H benzi m dazRf ishydtpgel; met hyl pi peri di n- 4- y11 3- (4 cyanophenyQurea, or a

ol dPos to aRoohaONBVLAPteaR I PuPSHLTFERER foBuT &> 3BLBTUENG epeh of whithr
(1 oty st e eogamy ol o rg B AR DL
t her eof ! 6)a "#5) éggﬁﬁGﬁﬁ%Qﬁfyl ﬁéol(ﬁv&ﬁﬂ?Wﬁ r@ﬁﬁ% ‘% &ﬂrﬁgund of

For mul an{en\ﬂ'%?é@h@te?@é oamue 01:5:62) Ikyl);

N-[ (2R, 4R) - 1- net hy I- - enzi ni dazol - yOplper|d|n4¥1] 2, 3-

WO 2006/ 0044838 BRI mdfewenﬂmelected from hydrogen and (C+-Ce)alky
di hygro- 1, 4- hengodioxsi ges.Gmgar boxam de, or a pharnaceutically acceptable
salt thereof. I n one enbodi nent the invention relates to a compound

of Formul a |eambtr|§|mdepsn@er&tyrq;dundzi@
5-fluoro-N [égﬁ%@%eﬂég ﬂ)émg%tl}ﬁ%bm dazol - 2-y1) - 1- et hyl pi peri di n4-y

11- 2, 3-di hydr nzo IOXI carboxam de, or a pharmaceutically
accept abl e 5salt thereof. In one enbodi nent the invention relates to

conpound s7-CHI PARAed f 5 ribiflr, Formu el or I (0l f f, o
nmet 2yl pllife), whiereid:- y1] - 2, 3- di hydro 1 , 4-benzodi oxi ne- 6- car boxam de, ora .
Phar TRCet | cal R ARaE i o *lﬁwé"épﬁ SFa CN SRR the fnvention
R?is hydrogen;
R%® is -CHj3;
R*is hydrogen:
30 R is 3-pyridyl optionally substituted with from 1 to 5 substituents each of which
is independently selected from -CHs, -CN, -F, -Cl, -Br, -CF3, -OCF3, -NR'°R" -OCHj,,
and -NOg;
each R'® and R"" is independently selected from hydrogen and (C;-Ce)alkyl: and



conpoundi s1 -(4-cya nop henyl)-3-[(2R 4R)-2-(5-fluoro-1

H benzi m dazol - 2-y1)-1- nethyl piperidin-4-yliurea, or a pharnmaceutically
accept ablWO281900443&r eof . I n one enbodi ment t hePGTB3HBI0BHP el at es
to a conmpound of Forrmula | wherein said conpound is 1 -[(2R 4R)-2-(5,6-d

i met hyl -1 H benzi m dazol -2-y1)-1 -nethyl pi peridin-4-yl]-3-

15(6- et hyl pyridin-3-yl)urea, or a phad2aceutically acceptable salt

t her eof . The present invention also relates to a nmethod for the
treatment of abnormal cell growth in a manmal conprising adm nistering to
sai d mamal anisé&rdudt3,off 4aotonpound of Fornula 1 or a pharnaceutically
acceptable s r h | f I jn treating abnormal cell grow h.
20As used he?Ae’it’hnafrn‘t%ﬁg&kg‘r%g&écoﬁ?/@%g?ﬁ?“ne\ég%fhd non-crystalline forns,"
"forms," or any reference to a conpound of Fornula 1 per se (unless

ot herw se spe&gj i } \Y C C t 1 nd
non-crystall ?ﬁ}gh ? ,raggaoﬁlzladse?, %P@ﬁpgtjhﬂ%ﬂ?géﬁi Iél rrbrsgmﬁmﬁg?rylﬂgc?'pﬁ{ I”s((g})?t&or

pr odréug Hltedrebéreinin one enbodi nent the abnormal cell growth is cancer 25In

cert “cancer . REN 1o fPAEFhderty SECTOR, (OG0, TOR B M or Comm, T ung

cancer, bone Rfdsbgdrogemincreati c cancer, skin cancer, cancer of the head or
neck, cutaneqsg.or.,intraocul ar nel anona, uterine cancer, ovarian cancer,
rectal cancer, ésar%'éﬁ' of the anal region, stomach cancer, colon cancer,
breast cancemR*isihpdrogencancer, carcinoma of the 30 fallopian tubes,

carci noma of the epndonetrium carcino of .the cervix, .c i nona of the
vagi ¥a, carcipﬁgﬁtﬂ?'g’l‘" yﬁ@'&lﬂ'@%ﬂ”ﬁ%@k&&' gptmngggg@stlbéﬁggﬁhgqom hd° @sophagus,
cancer ofubkfitbestd®lach iofiwhfchii§ hdepand@itlyFelddidi ROAQCIORRalN SONDhafA 0GRy, Of

the thyraoid gla R17cancer of the parat h%roi d gl and, cancer of the adrenal

gl and,  sR<ondiRiRsefG-E)alkgxy. - 46bbrEeLr2AptTA X0 B 76(Q)CFs,

cancer ofzido) ¢4 15 £3 Refberéd Réterdtyciyl) CamPOSRC R Myt € cancer, chronic or
acute | eukem a, |ynmphocysic |ynphonas, cancer of t'he bl adder, cancer of the

ki dney or ur €8eh R'ranthR"'cislindepgndemibrselecied fromdigregen and (Cerfed)algdl vi s,
neopjsasns of tihg ¢enty af 4ngfyous system (CNS), prinmary CNS | ynphona, spinal
axis tunors, brain stemgliom, pituitary 5 adenonma, or a conbination of
one or nore eAch his independently 8ahosi2s or I n one enbodi nent, the present
i nvention relaz;;h«%?mg Lﬁicgﬁggé&ﬁiéﬂiegg?th%'}gﬁt ment of cancer solid tunor in a
manmmal conprising admnistering to sald manmal an anount of a conpound of
Formula | or a pharmaceutically acceptable salt thereof that is effective

ol i o tunor EohBer BRvReg P PRt ob Refudeuely SUTET o ik TREP: of * ©

meduwol obli@ytvmesemancer, |iver cancer, rhabdonyosarcoma, |ung cancer, bone

cancer, and pancreatic cancer. The. present .jnvent,i also relates to
a nethod for e?ﬁéktfse'aﬁﬁ%‘?ﬂdcef}hygb%r'ﬁgp' 'EJZ"I"F:" g‘?'gwﬂ r A '::“( | which

conpri ses adméng Bjd6géry to said manmal an anmpbunt of a 15 conpound of
Formula | or gagh%{mceuti cally acceptable salt thereof that is effective
in treating Bontrféls: cel | growh in conbination with an anti-tunor agent

sel ected fromtidigydibger consisting of mitotic inhibitors, alkylating
agents, anti-nptabolites, intercalating antibiotics, growh factor

i nhi28i tors, Radisa:3-gMydeas! A-kepzpdioxinrh-yi arsiosallysubstisted with Hoavhia Gse

| nhi b t Qstithémt ALK 8f whieh ROMIBp SRl SecteHdMOBHESCNEVF OlcpXBESCRaNt | - 20
hor nones, an ant i - andr ogens. The present invention also provides for
a phar miekd, rNBI°REGrP6Hst arsh-NQzipri sing an effective anount of a conpound
of Fornmul a | 160, ' )

phar maceut i cg?{sr&ﬁac{@;’)'gggﬁg{d ¢ g?b{i%r}t@%%?e%é@#&nm%oge g%ren?ce)(h‘ (?swlgﬂﬁng n

provi des a netihodl,fHB, opdkiiorg a conpound of Forrmula | 25 conprising reacting

a cqsra‘pound C)fa Jh%Frﬁgcl:e%tiE)élly acceptable salt thereof.

Also provided herein is a compound of Formula IV(a), or IV(b), or IV(c), or IV(d),
or IV(e),



BOC R3B R313 R38 N HR2CR3A R3A R38 RSA R3ANRAC(=X)R5 WD 20091004427PC
TAB2008/ 001575 - 76 - wth a substituted benzene-1,2-diamne in the
presence WP 2809084437 i ng reagent resulting in the fornatiRGT/BHR008/001575 _
benzene-1, 2-di am ne nono am de which is then heated to about 100C in the
presence of an acid such as acetic acid to forma conpound of forrmula F:
R2BOC R3B R3B NR R3A R3A R R3A3B RIANRBIC(=X) R5 5The present invention

provi des net hods of preparing conpounds of Formula I, conprising: (a)
treating a conpound of Formula D, BBOC R313 R3R3B B N R3A HO2CR3A R3B R3A
R3\ :
~N N
R >
2N 0
R NA =
R4 ‘N \ X
H (Ru)z IV(a)
RSB\
N N
(R —: Do
N, 0
R N —
RO NN\
H R™): ()
R3B
N N
(R%—Ej D
A 2 A O
R N —
R4 N \ X
H R'?), IV(c)
RSB\
& N\ 2 ."; 0
R N —
RE NN
H Rz jv(g)
) R3B\
~-N N
(R") —E;: )
N 0
R? N —
R? N /
5 WY, V(e)
wherein:
each R’ is independently halo, (Cs-Cg)alkyl, (C1-Cg)alkoxy, -CF3, -CN, or —
NR16R17;
R? is hydrogen or (C-Cg)alkyl;
10 R* is hydrogen, (C1-Ce)alkyl, (CH2){(Ce-C12)aryl, or ~(CH2)(Ca-C12)carbocyclyl;

R*is hydrogen or (Cs-Cg)alkyl;
each R'? is independently selected from -(CH2)(Cs-C12)aryl, -(CH2)(4 to 14
membered heterocyclyl), (C;-Cg)alkyl, -CN, halo, -CF3, -OCF3, -NR'®R"7, (C;-Ce)alkoxy,



RBANRAC(=X)R5 (b) with a 1,2-diamne to afford a conpound of fornula of
formula F, and BOC R3B R3B R3A . R3A NR3B R3A R3ANR4AC(=X) R5 10

(C) depr ot ¥O20HYP#43& conpound of Fornula F. The present RGCWV/ERDISOATIHS SO

i ncl udes isotopically-Iabel ed conpounds, which are identical to those
recited in Formula I, but for the fact that one or nore atons are repl aced
by an atom having an atom ¢ nass or nasg-nunber different fromthe atomc
15 mass or nass nunber usually found in nature. Exanples of isotopes that
can be incorporated into conpounds of the invention include isotopes of
hydr ogensNQa k) Ce-€ r2darvin -CEX(Ce6s alkyh s(O)QE;, akzidoo( tocl 2ameémblerest i ne, such

as, but npot limted H. 3+1. 13c, 14c, 15N, 180, 170, 31F, 32F, 35s,
18F, andﬁ%‘tgfﬂcy?%@’paerd%/&gvp‘i)eﬁWBounds of the WO

2009/ 004427 P@ch '2@A8/RI0 S5 Rdepenténtly eolepted fibin hydrogers ahd (Of-Cdyallgs whi ch
contain the aforementjoned i sotopes and/or other isotopes of other atons
are within tHS&dpé $%his invention. Certain isotopically-Iabelled
conpaginds of ddeh ths mAEPpéndemngot H o6k 2.ffd exanpl e those into which

radi oactive isotopes such as 3H and 14C are incorporated, are useful in
drug and/ or FiBH lale3.14 858e0T 5 di stribution assays. Tritiated, i.e., 3H,
and carbon-1 j L icularly preferred for their
ease of prep;ar %@?rﬁ’ﬁcgﬁﬁgﬁé?gﬁﬂgﬁﬁﬂ%%ﬁ her, substitution with heavier
i sot opes such as deuterium i.e., 21-1, can afford certain therapeutic
advant ages r | 1 i i i

i ncreased inq\ﬁ/ilé\?é{r%gﬁﬁbﬁ%rgié ?’é’&%@?@%@'&%ﬁ&’é‘é'&%@’ §¢1 , gﬁce, may
be ptreef dMe@dor W(dpoel\le), suneseiances. 10 | sotopi cal |l y-1abell ed conpounds of

this inventian .prodrugs_thereof, .c eper.al be prepar by carrying
out the pr ocee@ﬁsgg 'gf@gpggiﬂ't&ﬁ‘a??\écﬁg%)eaﬁgéeigﬁg%qjk?x*'t e &'gh%r?%s and
Prepar atNRH#R'hel ow, by substituting a readily avail abl e

i sotopically-label | ed reagent for a non-isotopically-|abelled reagent The
present inve ilgﬁlygqoggn,r elates to the pharmaceutically acceptable acid 15
addi tion sal tr*®®ef ~tRg conpounds of the invention. The acids which are used
to prepare the pharmaceutically acceptable acid addition salts of the

af or Bent i ondd BA¥E088Rpounds of this invention are those which form non
toxic acid adgichiRiPisSalidsendently sels@elSroRPNEN, OF 101 RBALORE QRS CANR ¥R,
acceptabl e anions, such as, but not limted to, the chloride, "brom de,

i odi de, MGH=aBd -NQeif ate, bisul fate, phosphate, acid phosphate, acetate,
lactate, 20 gich 3 8nd R0 § ifddgeRBntyf S6ibEtBl fronPhicRbbdrihf (CHEHRIRHE

mal eate, fumarate, gluconate, sacchdrate, benzoate,” nethahesul'tonate,

et hanesul f onaxie 0, bedzbwedubndnat e, ptol uenesul fonate and panoate [i.e.,
1, 11, gret hyl enez i $- y -3 -naphthoate)lsalts. The i nvention

al S(J)zorgl at esr}ﬁglabz'séé%;igdlg{?%% salts of the conpounds of the invention. The
cheni cal basesphamaceuwtically accapiiabie salk ttypsedfs t o prepare 25 pharmaceutically
accept abl e base salts of those conpounds of the conpounds of the invention
that are acidic in nature are those that formnon-toxic base salts with
such conpoundarthEuprlovided-ig axbmpoansé of Ebtnsula i (ace IV )t ordWéc) nort IM(d)rot ed t o
t hose dgv%edhf rom such pharmacol ogi cally acceptabl e cations such as al kal i
metal cavigny ?@."b., pot assi um and sodi um) and al kaline earth netal cations
(e.ms cal ci wachR] igTgependently hal, SOHYNOTCHLHLCRRLEN; srol-MptH )z ne addi tion
salts such ai%ZN- geé hél@g ucam ne(rmegl um ne), and the | ower al kanol anmoni um
and ot her LAYQIRH: phar maceutical |y acceptabl e organic anm nes.

R%® is —CHj;

R*is hydrogen;

R'is -CN, -F, -Cl, -Br, -CF3, -OCF3, -OCHjs, or -NO3;
30 nis 0,1, 2, 3, or 4; and

zis 1;or

a pharmaceutically acceptable salt thereof.



WO 2009/ 004427PCT/ 1 B2008/ 001575 - 78 - As used herein, the terns
"conpound of the invention" and "conpounds of the invention" are neant to
enconpassWERAMAERUt i cal | y acceptabl e salts of said conffuiBders/ops7used

herein, the phrases "conpound of Forrmula |I" and "conpound of Fornula 51 or
a pharmaceutically acceptable salt thereof” includes solvates or hydrates
t her eof . The phrase "pharmaceutfsgally acceptable salt(s)", as used

herein, unless otherw se indicated, includes salts of acidic or basic
groups which may be present in the conpounds of the present invention. The
conpounds of Runtbepprewiged is a\centpoand bhBbormaula 1\Xa3, ar IV (b)nat IV &), ar I¥(d)apabl e of
form ng vsn de variety of salts with various inorganic and 10 organic

aci ds. 'I&ée aWﬁﬁrse"l'hat may be used to prepare pharnaceutically acceptable
add addi ti on R#3$ hpdregenuch basi c conpounds of are those that form non-toxic
acid addition 3§al_tr®,_I i.e., salts containing pharmacol ogically acceptable
ani ons, suchfas® thydrochl ori de, hydrobrom de, hydroiodide, nitrate,

sul fate, biswfighgdrogépsphate, acid phosphate, isonicotinate, acetate,

| actate, saligylate, citrate, acid citrate, tartrate, 15 pantothenate,
bitartrate, &scirHaleF, sbeBmat CFsml eate, gentisinate, fumarate,

gluconate, glycgrgngate, saccharate, fornmate, benzoate, glutanate,

met hanesul f onat e; et hanesul fonate, benzenesul fonate, p-tol uenesul fonate and
panpate [i.ezis1,dr - nethyl ene-bi s- (2-hydroxy- 3-napht hoate)] salts. The
conpounds of _t I | jnhclude a basic noiety, such as an
am no group, ar@%rrﬁég%tﬁ[&%y %%c}%%b@%a%l?@tgﬁdj acceptable salts with various
am mp acids, in addition to the acids nentioned above. This invention
al so enconpa har maceutical co i tiong,containin dr of
conpounds of %fsJﬁEei W\%'ﬁ?ﬁdﬁ? C%\?Bﬂﬁ%gé%rfmﬁ%@(egr%iﬁ&&s‘%dp@h%ﬂmewti on

havi ng flvgg, whéren: am do, hydroxy or carboxylic groups can be converted
into prodnAgs,.25 Prodrugs include conpounds wherein an am no acid residue,
or a pol ypepﬁ &ehYe9eNof two or nore (e.g., two, three or four) amno acid
resi dues whi Qi areciggval ently joined through peptide bonds to free am no,
hydroxy or carboxylic acid groups of conpounds of the invention. The am no
aci d'5r esi due& iihBYdiagen:he 20 natural |y occurring anino acids comonly

desi gnated bgtjgreq:|etter synbols and al so include, 4-hydroxyproline, 30
hydr oxyl ysi ne, denosine, isodenosine, 3-nethylhistidine, norvalin,

bet a- al ani nen igln#Rd ani nobutyric acid, citrulline, honpcysteine,

hormoseri ne, gmd thine and net hi oni ne sul fone. Prodrugs al so include
conpounds wherei'n carbonates, carbanates, am des and al kyl esters that are
coval ent | y bemiagnaceuticallyacoeptablecsalDberedd4427PCT/ | B2008/ 001575 - 79 -
substituents of the conpounds of the invention through the carbonyl carbon
prodrug sidechain. This invention al so enconpasses conpounds of the
i nventi on coRudheriprgvidedherein isca goropgmnd dhferskid V), onV(bherM(¢), ar Vid)al so
appr eci atg/that conpounds of the 5 invention can also be prepared with
certai noﬁré?)ecti ng groups that are useful for purification or storage and
can be renoved before admnistratr¥® to a patient. The protection and
deprotection of functional i N-ekescribed in "Protective Goups in
Organi ¢ Chenmistry", edRfgd—by [. Om e, Plenum Press (1973) and
"Protective Goups in Ogani Yt hesits”, 03rd editjon, T.W G eene and
P.GM Wits, WIey- 10l nterscienBt (19,9'97« —/(R he conmpounds of this
invention include all stereoisomers Qe. g N&s sand trans isomer s) and all
optical isomers of conpounds of the invehtionYe.g., VRland S enantioners),
as well as racem c, diastereonerigsand other m xtures of such isoners.
While all stereoisoners are ncgnpa‘ﬁ d within the scope of our clains, one
skilled in 15the art ygi)l—flecgnbze thut particul ar stereoi soners may be
preferred. For exanple, 1n pase ereqgA is a piperidine ring and R3A
and R313 are H, preferred conpourkds co n t.he egnfiguration at the 4
position wherein the -N(R4) C(=X) R5 ngh/etyNL@} ached as shown below in the
structure (i) (note that in ring A the N at Is la )ed as position 1, and
the rest of the positions are nunbered in a counterclockwi se nmanner 20
relative to position 1). The nost preferred conpounds when A is a piperdine
ring have the R configuration at the point of attachment to the

-N(R4) C(=X) R5 nmoi ety and the R configuration at point of attachment to the
benzi m dazol e noi ety as shown below in the structure (ii). (r)(iin)




preferred stereochem strynost preferred stereochem stry R38 25The
conpounds, salts and prodrugs of the present invention can exist in several
t aut oner iWORMME4427 ncl udi ng the enol and imne form amMCEHRVBAPE7and

enam ne form and geonetric isoners and m xtures thereof. Al such
tautoneric fornms are included within W 2009/004427PCT/ 1B2008/ 001575 - 80
- the scope of the present invention.-3&dtoners exist as mxtures of a
tautomeric set in solution. In solid form usually one tautomner

predom nates. Even though one tautomer may be described, the present
invention includes all tautomers d&f&the present conpounds. 5The present
invention al so includes atrpm r sN the present invention. Atropisoners
refer to conpounds of ﬂ“b_fﬁggi?§§n<tgét can be separated into rotationally
restricted isoners. The telm —. o \

"2-ami no- N-[ (3R, 5S) - 5- [ 5- (phenyl ®ét hyl ) N+# bemzimi®3rol - 2-y1] - 3-
pyrrolidinyl Facet am de" neans a conporhd Qﬂ—zgggfornula: y*m2 0 10

The term" (G -C6)al kyr, as used herein nelns ur at edichonoval ent
hydrocarbon radi cal s containing fr@mone to six carbon atoms, having
straight or branched noieties, N W—Jhe ternms "carbocycle", "carbocyclyr,
"car bocycl 0", "carbocy&*%c+be gpcg;:Flz)carbocyclyr as used herein nmeans
an aliphatic ring systen1h££;l;mhr Y o t&elve 15 nmenbers. The terns
"carbocycl e", "carbocyclyr, "carh@cycléﬁ or "carpogyclic" whet her
saturated or partially unsaturated, 30 r@iggéffo rings that are
optional |y substituted. The ternms also inglu Iipha&&g rings that are
fused to one or nore aromati c or non-aromatic rings, Such as in a

decahydr onapht hyl or tetrahydrona®fhyl, where the radical or point of
attachnent is on the ali phati N.ng N2QAs used herein, the term "cycl oal kyr
refers to a nono, fusd&“driggiﬂgi icyclic or tricyclic carbocyclic rings,
(e.g., cyclopropyl, cyclobutyl, 'tyclopgntyd, cyclohexyl, cycloheptyl,

cycl opent enyl , cycl ohexenyl,  bi cfcl o[ 2,84 Th ") bi cyci o[ 3. 2. 1] oct any!
and bi cycl o[ 5. 2. 0] nonanyl, norbornyl ,Radantinfanyl, etc.); said rings may
optionally containing 1 or 2 doubl e bonds? TheMNerm "Wkl oal kyl " al so

i ncl udesyihein® cycl oal kyl groups, 25including, without limtation

mul ti-ring systeng joined by a skaﬂée atom The term "al koxy", as
used Sherei n gB&R& s Bdrpendandy halosfler-eslalkyl, KGi-Celalkoxy a&ifisnddN.&fove.

The ter t6gydr oxyal kyl ", "al koxyal kyl ", and al koxycarbonyl ", used al one or
as part of a garger noi ety includes both straight and branched chai ns
cont ai ni ng o is bydrogersor CarGoalkyt ons. WO 20091004427PCT/ 1B2008/ 001575 - 81

ncl ude bot n et FAPSRIOhAC HOHRRL X Gec R Bl R S@ PP B o

atons havi ngRitis hedtegermor(Gedalkylcar bon doubl e bond. The terns "al kynyl "

or anfned cha g Bonoandneoedh FiedtBd Fo CRuesta B JEHD @GS Sne

car bon- eaernberetireparocyaiyixl (C;-Ce)alkyl, FON, haloireCF)aDOB4, kMR 'R el Ga)aleswy, " and

el o K, JEANR At SELTRE. Bl P . 438 0|1

i nt er chaegredjcyIWahd -S(E L&)dlkyljial ogen” means F, O, Br, or |. Preferred

hal o groups are F,, A . _and Br. 10The term "heteroatonf, means nitrogen
oxygen, or sERENR a?ﬂii Rndp mj{ggea%ptly selected from hydrogen and (C4-Ce)alkyl;
15 nis0,1,2,3,0r4;

each t is independently O, 1, or 2; and
yis0,1,2,3,0r4;or
a pharmaceutically acceptable salt thereof.

20 In another embodiment is provided a compound of Formula VI(a), or VI(b), or
Vi(c), or Vi(d), or Vi(e),



oxi dized formof nitrogen and sul fur, and the quatem zed form of any basic
nitrogen. Also the term"nitrogen" includes a substitutable nitrogen of a
het er ocycWPDQR0%0¢27 As an exanple, in a saturated or parRGEB20SPAEHS ur at ed
ring having 1 to 3 heteroatons sel ected from oxygen, sulfur or nitrogen,
the nitrogen may be N (as in 3,4-dihydro-2H pyrrolyl), 15NH (as in

pyrrolidinyl) or NOR (as in N-substitub&d pyrrolidinyl). "Aryl" and
"(C6-Cl2)a ryl nmeans aromatic radicals such as phenyl, naphthyl,
t et rahydronapht hyl, indanyl and the like. The term al so includes fused

pol ycyclic aromatic ringsystens in which an aromatiR®ring is fused to one

or nore rings. Nes NAcl uge 1-naphthyl, 2< t hyN+ 1-agt hracyl and
2- ant hr acylRrY) nc ed\wi thi nqikhe 26R"s >_0f \)'Pré?;&gm/u\ar Kl as it is
used herein, is aZgrBup i wWhichN an aromatic ¥ nglis fusedf tNone or nore

non-aronati c rings, SRfch as Rh Hn i eganyl , phenantRﬁri di nyR} at  wip),

t et rahydronapht hyl , where the radical gr point of attachment is on the
aromatic ring. The term"aryl" al so r&ers to rings that are optionally
substituted. The term "aryl" nays é“\g;} i nt & changeably with the term
"aryl ring." 25The term "(ﬁe)t er N ;Jbﬁym‘Pyl ", or "heterocyclic" as
used herein includes aromatic and npn-aromatjciring systens having four to
fourteen nmenbers, preferably five to ten, i wHi chVié®e or nore ring
carbons, preferably one to four, are gach replaced by a heteroatom such as

N, O, or S. Non-aromatic heter cly ¢ §coups include groups having only 4
atons in their ring systqm)nu@gwhet og;égl i ¢ groups nust have at
30l east 5 atons in their ring e’ fgotyclic groups include

benzo-fused ring systens. Exanpl es oRk? het er oy clyic w’cpgs i ncl ude

3- 1H benzi m dazol - 2-one, (1- su bstituted)-2-oxo- ber(uﬁ’i m dazol -3-yl,2-tetra
hydrofu ra nyl,3-tetra hyd rofura nylR®- tetrahydropyranyl,
3-tetrahydropyranyl, 4-tetrah Mra [ 193] -di oxal anyl, [1,3]- WO
2009/ 004427PCT/ 1B2008/ 001R3m5—2'. 83 Sdi{ bh gl afiyl gi{ 1 ,3]-d ioxanyl, 2-

t et rahydr ot hi ophenyl, 3-tetrahy roﬂg iop h&"nyW, 2- norpholinyl,

3-norphol i nyl, 4-norpholinyl, 2-thifonor pholRényw , I7ie)| onor phol i nyl, 4-

t hi onorphol i nyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl,

1- pi per 2¥0SIGIN:  2- pi perazinyl,  1-pi peridinyl, 2-piperidinyl, 3-piperidinyl,
4- pi per i di nyleachR'fd maepéstdehtly hafl, 3¢ 2CRKYI, (O4-CealkoxpsIOR,UIEN] gH-azol onyl
1- pht hal i mdinyl, benzoxanyl, benzo[1, 3] di oxi ne, benzo[ 1, 4] di oxi ne,
benzoperB Rdi?nyl , benzopi peridi nyl, benzoxol anyl, benzothiolanyl, 4 ,5,6,

7-tetra hyd rRyh bé&o5(@-b§)ﬁﬁbl@yri di ne and be nzo th ianyl. Al so
included withijp the Scope of the term"heter Octlg':-(élﬂ'i'),z( or "heterocyclic", as
i g 2

it is used hd¥eimhydregen, §€olplalkyl, ittt (Ges-Roan Gt elcaghasi¥elyont ai ni ng
ri Nngya S g P @A~ tic or non-aromatic rings, such as in
an %r?dolé@%i%?é%gﬂwa @szggg%t id nyl, or tetrahydroquinolinyl, where
the radical & ipbydrogen outGaGHakmk i s on the non-aromatic

het er oat om cet i N I 1Ag. qemh . "Iy acyclyl",
or "heterocyc i%‘ %mﬂg{(ﬁgrlag@g{y&?%t(ggzgrﬂ t{’)g?ﬁ %’Fﬁél%éﬁg‘%h?ﬁl@d%rgfég refers

t 0 ri ngseachaif saiddCeiitib)andahg (4 tdo$4 membeded hétenoayclyh$ eptidnatly 4ubstitited ed

het er ocycl.i rOum i et | di nyl ived fro etidine). lle of a
5 menbervgh" f['%rﬂért82:\/%®s§tzu§p§u%aq¥\sof§rﬂﬁ%l&lrgﬂepgﬁgéri‘ se%!%%ﬁ?éoﬁ%é%%%er ed
Eet ersocmluj lealg,r-OFp, Jocﬁq,uim16Rh§(Ic(ic_;1-Cf)a|koxy,Enﬁ)§pl(e?12mCerma)awlmmd)(cc:,-ce
eterocygli.c S ar rolidi efra ofura : )

di hydr ofﬂi'fyé)n;fr"@ Pva?%‘fﬁﬂw i ﬁémﬁm%fé? Lﬁtefﬂf#gbpw ﬁg?/(?m%?d'fyé?pyr anyl, 20

t et rahydr ot hieggly R¥yhd R iB fidefleR@entideidttdd f6m HydrsyepraHu(O, [By)alkyli oxanyl ,
pi perazinyl, azetidinyl, oxetanyl, thietanyl, honopi peridinyl, oxepanyl,

t hi epanyl, oRd$8plndI3: CBfad¥bi nyl, thiazepinyl,

1,2,3, 6-tetr aqyry RAdbdgtinakhtly 8 P)r2obi ny! . 3-pyrrolinyl, indolinyl,

2Hpyr anyl , 4H pyranyl, dioxanyl, 1, 3-di oxol anyl , pyrazolinyl, dithianyl,

di t %l any| , adihaymaesyficalyacceptableisat thieeaofl | di hydr of uranyl, pyrazoli di nyl,
i m dazolinyl, imdazolidinyl, 253-azabicycl o[ 3. 1. 0] hexanyl,

3-azabi cycl o[ 4. 1. O] heptanyl, 3Hindolyl and quinolizinyl. Exanpl es
of aromatic lrearstbeyernbedimentiispravideghacotipoynd of homadaM(a), qui(bi afi nyl |

pyr azol tri | vliui Ryrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,

thiazolylgnﬁya éﬁﬁ%ﬁ”# OWﬁégyﬁlyl, pyrrolyl, quinolinyl, isoquinolinyl,

i ndol yl, benzi m dazol yl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl,
pht hal azi nyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl, 30puriny I,
oxadi azol yl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzot hi azol yl , benzoxazol yl , qui nazol i nyl , qui noxal i nyl , napht hyri di nyl , and

furopyridinyl. The foregoing groups, as derived fromthe groups listed



attached or N-attached where such is possible. For instance, a group
derived from WD 20091004427PCT/ | B2008/ 001575 - 83 - pyrrole may be
pyrrol - 1-W 200044023ched) or pyrrol-3-yl (C attached). RETWBN0S/0415F oup
derived fromim dazole nay be im dazol-1-yl1 (N-attached) or imdazol-2-yl
(G attached). An exanple of a heterocyclic group wherein 1 or 2 ring
carbon atons are substituted with oxo §80) npieties is

1, 1- di oxo-t hi onor phol i nyl, thienopyridinone, or 5 pyrimdine-2,4-dione. An
exanpl e of a heteroc cllc(goup wherein 1 ring sul fur atom|§ sybstltuted
with 2 oxo (=8%hRbisindependentiyi ShyBr: tﬁ’efﬂa o@ﬁéhe&ﬁ:sxr@é or —NR™R'Al so

i ncl uded wt@z\?\%hqﬁ, Sppe of the term"heteroaryl™, as it is used herein,
is agroup in e h’eteroaromatlc ring is fused to one or nore aronatic
or nonar omat RS rsh)gtsogmeF@Hﬁ h@Hz@Hia,C—@HzﬁleﬁbiaJ’HCfﬂﬁl‘B)zt dey@HICH € Han- t he

het er oar .10i ncl ude tetrahydroquinolinyl,
tet rahymg:lﬂ:”}fogfﬁgﬁg(ng yri do[ 3, 4-d] pyri m di nyl . The term

"het @r oaryl " R4u§ﬁ¢tj éme or as part of a larger noiety as in

"het er oar al k ete refers to, heteroaromati¢c ring groups
vt ng 11 ve R BaNenMC RVOMANSS Oy Hie! AeDaTizofioEy o AnsTo SABROL 348 Lo

2- furan)dhenflfo AN¥nd 233-de#H?e’-¢Wﬂ>enszlomn‘9ﬂi§ fgbnalﬁ'ddﬁbfﬁ%i’é@”ﬁth from 1 to

4-1im dazoly | m dazol yl, 3-i soxazol i}l i soxazol i soxazol yl,

o o, Srblituetsas ALAAIGN is IapeRZORH Selertes ot (-G AARM A Ao,
1- log, - hegd 1 .

LDy olopy GSPYIRRIT, @RYRYL NGi DDA IE P @wﬁgbih'kw iyl
5- py10i mCdﬂ)CFsapgdm Ghbg 13/membereqd hef@rchdyldrandrr%(i@i S'b‘ls)a"Wl)t h| azoI yl,

5-tet |yl i t rb lyl,
ot oLzl gady RS AR e ichehdalh Geieced PR oqin R dRibazo!
benzotri azol nlis 020tﬁarﬁzotmmﬂ)l yl, benzooxazol yl, ben2| m dazol yI

|squ|noI|nyI daz | acridinyl, or benzoisoxazolyl.

The term’ he?@?rb P)}" epél"ggh[?y¢nfrj %obrri ngs that are optionally substituted.
The term " heh@haanydeutically dxreptabik sait therdofingeably with the term ' heteroaryl
ri ngI or the term"heteroaromatic.” An aryl (including aral kyl, aral koxy,
aryl xyalkyl and the |ike) or 25heteroaryl (including heteroaral kyl and

het er oaryl al Kﬂdﬁbtﬁ@(brhhﬁilﬂmhﬁ)s pU6VIded ARBmMpONAGLNFGMtuI®VI@ERIc VRD), or
substituyents g conpounds of the invention in

arin
accordaﬁlé@)\ﬂrtvﬁ(dt)r@\('fﬁ)e‘ﬂhg HP is open to a person skilled in the art to
routinely sebged R! Randépendeht! heCI DERL, BB HY ECeL IERUSC provi des the
best conbi nation of fegé ures *or t hi sspur p%;e l‘;:’guch BOngg:-ﬁiraes i ncl ude the
nel ti ng poi nR issydiegen:ty processability and yield of the internediate

for pyand theRB@éubt’ hg ease with which the product may be purified on

i sol ation € invention also relates to nethods for naking

i nt er medi at eRctﬁnM@aﬁn.that are useful for making the compounds of the

: ﬂxgm: 82 al so gﬂg @gﬁl@g?&;ﬁfé éﬁargn’g{:gﬂt |§ %r'z :?é' %gglbgﬁg?leghﬁy@bove
conpouneherdin eaeh phsaid phenyl, Ppwdm.cbpymdyzhl4—pyraiyd:amda?o3-aﬂwdrq-$ 4of the
compoungis, ol ybligalyNeBtioRan Ssttlfied fin Bt 251, baR AR BR% 8r §Rlchss L her eof

Sui t abl e "aci or rre aC| on-toxic
sal ©s. Iiﬂcdepéndnrtt&rsglmmd)ms(cmemﬂ(w athNa hah‘» aCF 4] -alfst Nmsl%‘éj(@ i ncl ude the

acetate i pat as en rbo /.car,bonat e,

bi sul ph&@g’ﬂ‘é’ﬁ‘b’p %; Gecﬂgaéﬂsmécf § '@5 C@fg’? &éaa'é’yl at e,

o ?fe'“é"“f]mﬁe‘ef’“r?m‘ 2 o hvreoe! b ohiror] de EC“”’B‘“ del br o d
exaf | uor ophosphajse, hi bgnzat e, rochl ori chl ori de, hy r om rom de,
hydr oi odi de/ sah %Iee a2y 9 B‘H&P%X gy sglegted r%/mramdr%ﬁr‘@agée Traldivht e,

nmesyl ate, 1Rig®tf)yp subihain@ naphthylate, 2-napsylate, nicotinate,
nitrate, orotate, oxalate, palnitate, panpate, phosphate/hydrogen

pho§Bhat e/dlﬁ"}@rbameﬁﬁbé?m t® 1. By2RYl ut amat e, saccharate, stearate,

succi nat e, i fl uoroacetate and xi nofoate

salts. Sui ta Pe basceehgg%lp?cg?%{a @léﬁﬂéﬁ?rsgin bases which form non-toxic

salts. Non- 15 limting exanples of suitable base salts include the

al um ni um argini ne, benzathine, calcium choline, diethylamne, diolamne,

gl ycine, lysine, magnesium neglum ne, ol am ne, potassium sodium

tromet ham ne and zinc salts.



Hem salts of acids and bases may al so be forned, for exanple, hem sul phate
and hem cal ciumsalts. 20For a review on suitable salts, see Handbook of
Phar mace W0/ 0827 s: Properties, Selection, and Use byPEVERISHAE7\er mut h
(Wl ey-VCH 2002). Methods for naking pharnmaceutically acceptable salts of
conpounds of the invention are known to one of skill in the art.

The conpounds of the invention nmay al s89exi st in unsol vated and sol vat ed
forms. 25 Accordingly, the invention also relates to t he hydrates and

sol vates of the conpounds of the invention. he term'solvate' is

used herein tlBagathef PB’\POQ'Wté%Bﬂ°H¥de€(ﬂﬁﬂr@3@l@GrﬁfrF°§mHB Yi. ecYMPuAE of the
i nventi o\lyl(é)ngr gﬁ rvng{)g\wrép@ﬁnaceutl cally acceptabl e sol vent nolecul es,
et

for exanple e term'hydrate' is enployed when said solvent is
wat er . 01e erﬁ?@dlﬂmﬂtnd@ﬁeadﬂmw:atcé ﬁ'laonCHhaCFdeﬁ o -N€Hias ed site,
channel , r?glh a@geﬁoor di nated hydrates - see Pol ynorphismin
Pharmaceutlca oY y K R Mrris (BEd. H G Brittain, Mrcel Dekker,
1995)5 | sol atR¥ isiGHy; hydrates are ones in which the water nol ecul es are

i sol at ed V\D 00?; 804427PCT/ 1132008/ 001575 - 85 - fromdirect contact with
each ot her R{EPPERN ng organi c nol ecul es. In channel hydrates, the water

nol ecul es i 6R1r’|rs presriyl, Gepytidgh oeR 8- chh re-1 Mhnﬁdcﬁoﬂ%tylt\ﬂhabhﬁadhaif%éld
nol ecul es din drates, the wat nol ecul es

| _
Donded sRfianyb iy, Ao ZC%O%&W%ﬁi%@ﬁ%mmﬁvlmww y spbHtyted patndepm ¢ e
conpl ex d % sh@éﬂ%ét@@ééh sRinioed Iﬁaébé?meﬂﬂfgélﬁctbadwme@&)am I, t@lm I%Ib,y

When, hovvever t he sQ ent or water is wea in channel solvates

and Wygr&& O'QQ;FachB d§C1 -Crialkxy elNo | (ﬁé’ﬂz):(@wﬁnéﬂ'ﬁ" (@) (GeCddphdent on
hum di tyg @{)g;gfaﬂ.dw (5 R9D hicPitsered ne@mc@ﬁssﬁa -SRC;Mpdi Omet Ty w1l be

the norm ent | on al so relates rodrugs o conpounds of the

i nvention. Tieashée aml R dnenndmendeeﬂmelwq@&gndsyd@qsgemd Ened)alsy; whi ch may

have little QRO 0 ical activity thensel ves can, when

adm ni ster ed(?ll %{%18&;% ﬁﬁ %'ﬁ(g body, be converted into corrpounds of the

i nventi on hawanlt tshisdejeenidestly 8ct.ioriz ¢or for exanple, by hydrol ytic cl eavage.

Such, deri vati_v r ugs". Further information 15 on

the Use of pFﬁ}%ﬁg%gaﬁ%gﬁ%ﬁ%@%aIﬁ,ﬁe?égﬂrfugs as Novel Delivery Systens,

Vol . 14, ACS Synposium Series (T. H guchi and W Stella) and Bioreversible
Per gamn Pr 198 Roc Aneri can

Carriers in

Phar naceut i ci)r aﬁg@e&?'ﬁgi’?}ﬂ}e" Er%BY'HS |%W@889%’Eﬁ8'§"w5ﬂ(aﬁ)h‘%ﬁﬁm}eﬂﬁi on can,
for exanpi, oMé(dr odvme)d“,hysre.rzo replacing appropriate functionalities
present in the coppounds o Wi certain ies known to

t hose skill e&aF'h%t I'l%'"a?Pe’HJf Ib%OCﬂDEEIE’ gg:””?a 86@5{?& B'éd“n?:ﬂ'bﬁ rexanple, in
Design of Prgdngiggdryedt Bundgaard (El sevier, 1985). Sonme non-limting
exanpl es of prdrugs in accordance with the invention include (1)
where the cofp lﬁﬂﬂ:(ibf t he invention contains a carboxylic acid

25f uncti onal ig4yg (, ., an ester thereof, for exanple, a conpound wherein
t he hydrogen ¥1e carboxylic acid functl onality of the conpound of

Formul a | i s R ejsirieayl epfiopally substitutgd with from 1 tq § iS)lbWﬁ'dﬁfés eaeh ebwbishidd of

the in n LN . thereof,
for Lx\éﬁrﬁéﬁ @l{}}?écl)%b;t%@ @r(gf)n@bﬂgﬁh?ﬁ’ogeﬁ ora't ﬁe al cNo%oli? BK)G

f uncsi orf‘&l)alkquofN@he(kazWuG@h)wl tGEOXGrEralkyh), HO)Chd, azide, (Hyto 12

(C1- Co) %MQQ%hWéFBEWJI), afl S((@@699?ﬁ904427PCT/ | B2008/ 001575

each R'® and R" is independently selected from hydrogen and (C;-Ce)alky!;
nis 0,1, 2, 3, or 4; and
each tis independently 0, 1, or 2; or

30 a pharmaceutically acceptable salt thereof.

In another embodiment is provided a compound of Formula Vl(a), or VI(b), or
VI(c), or VI(d), or VI(e), wherein:



- 86 - compound wherein, as the case may be, one or both hydrogens of the
am no functionality of the conpound of the invention is/are replaced by

(G - C6) alwanopproo4427 Furt her exanpl es of repl acenentPGiBaAYS/0DIH7S
accordance with the foregoi ng exanpl es and exanpl es of other prodrug types
may be found in the aforenentioned 5 references. Mor eover, certain
conpounds of the invention may thensel@@s act as prodrugs of other
conpounds of the invention. Al so included within the scope of the
invention are netabolites of conpounds of the invention, that is, conpounds
formed in vieachors indepandantiyth, &, -€Hst HRCHs u§F3.S6MN ot ONEHp| es of

netabolites ide. ce with the invention include: (i) where the
conmpound of t'ﬁe'gl?‘ﬁwog?ﬁbn contains a nmethyl group, an hydroxynet hyl
derivative t RPéICHe. 9., -CH3 -> -CH2OH) : (ii) where the conpound

of the inventisqn,contains an al koxy group, an hydroxy derivative thereof
(e.g., -OH); é&hé‘?@g?ﬂe conpound of the invention contains a tertiary

am ng gr oup, tRﬁ”WW?@WMIV@UWM&@WW%&HNft@st_'ubstituents elack of Whithds t he
conpound 0 e invention containg a secondary_ani gro a primry

dor | vat | DQeRaTGEE STECIES MorRps. CN: £, “Gf 081 fiEn cOLRe, B SGHs (g
inventi aygontains a phenyl noiety, a phenol 20derivative thereof (e.g.,
-Ph -> -Ph , ang, 7. (Vi) where the conpound of the invention contains
an ani de gr o@3ch& cantBxyisiiedepandentdt sejegted fopmardsegen andy(C+-Cealigr and

COOH) . n iS9MpOsNgg af of he invention containing one or nore asymmetric
carbon atons can’exI'st as'two or nore stereoi soners. Wiere a conpound of

t he 1nvent i o pfanmacewtically acceptatienpalt theredfkenyl ene group, geonetric
cis/trans (or Z/ E) isomers are possible. Were structural isonmers are
interconvertible via a |ow energy barrier, tautomeric isonmerism

(' taut omer i sim ancther embadimehtissprovided akoentpoaintl @f Foohulp\d(a)not\dt)parer i sm i n
compoun f t i nventd on contai ning, for exanple, an imno, keto, or

oxi e gsaﬁfg',°ro®?@09%\2':2?)e8’h95q'%nce tautomeri smin conpounds which contain an
aromati ¢ noi eayh R s ddependentiy F, THt-Chl; SIOTHEL -CRAPONNGr IN(CHYi bit nore than
one type of isqonerism I ncl uded within the scope of the present

i nvelti on ar & 4% WY¥PASXoi soners, geonetric isoners and tautoneric forns of
the conpoundR®fs IOMg; i nvention, including conpounds exhibiting nore than
one type of igonmerism and m xtures of one or nore WO

2009/ 004427P8&T /s pyds08¢M01575 - 87 - thereof. Al so included are acid

addi tion or lpaSg Rgyidyl v?mﬁiup stBSRitGed With o 1it8 5ARIbSHREYS ifehiof Khidhor
exanple, d-lactate or "1- lia;;trate or dl-a

o sine, or racemc, for exan&le 3
fgin i nieindependentiselociadionmy dhefs)alvbr ENs halo, (el ddls -NRAR helfa- | dent i cal
chenjcal b Ut te~ AVEdier i AL _ ; t of their
Lo kNG, Lok el et (. R i graandsge

term “enantioners” refers to
two st erme@/nbenedrhetespcychil @pd Sd(GiHadalkyls non- superi nposabl e mirror i mages
of one anoth e, i LG y ] ' re 4 as . herein,
refer to a 1§%C%Ext%¢(€hgﬁ s érﬁogeﬁ,‘[é ﬁ%gnrg!yge(g%&%&gg&ﬁ cu‘?‘io?lrﬁ %cc)’n%%lﬁeza Rﬁlhe term
"di ast ereonend$ 0, b2, therdtared hand, refers to the relationship between a

pair of 10 sterepi [ C (] two or nore asymetric centers and
are not m rrsscﬁﬁzﬁ‘i&ﬁ"%ﬁ@%ﬁﬁ&sﬁ The conpounds of the present

i nveast i on may phannaceficait acoeptabldsait theeof. The car bon-carbon bonds of the
conpounds of the present invention rmay be depicted herein using a solid
line ( ), a solid wedge ( ), or a dotted wedge ( 1010 ). 15 The use of a
solid Iine tm aeRhéterbodiment BIPraddcaaicompodad BPRoMRAYI(aF, dFRAM), 4r0
indicate that all possible stereoisoners at that carbon atom are included.
The use 3D, of )i whefeitiot t ed wedge to depict bonds from asymetric
carbon_ at ons ehéh REANhdépErdefiy AL €1, LORL, -0TH,, I, SER! 6CINGBRE),; Shown is neant
to be included. It is possible that conpounds of the invention may contain
mor 30t han on® #shydteden:c carbon atom In 20 those compounds, the use of a
solid line tRSB:IFp_bﬁ‘.. bonds from asymetric carbon atons is neant to

i ndi cate that all p3’ssi bl e stereoi somers are neant to be included. The use
of a solid | RAés hydreggsi;ct bonds from one or nore asymmetric carbon atons in
a conpound of the invention and the use of a solid or dotted wedge to

depi ct bonds from other asymmetric carbon atons in the same conpound is
meant to indicate that a 25 m xture of diastereoners is present.

Cs/trans isomers may be separated by conventional techniques well known to
those skilled in the art, for exanple, chromatography and fractional
crystallisation.



Conventional techniques for the preparation/isolation of individual
enantioners include chiral synthesis froma suitable optically pure

pr ecur sorWORe8sTt i on of the 30racemate (or the racem{{TEB3POSROLET t or
derivative) using, for exanple, chiral high pressure |liquid chromatography
(HPLC) . Alternatively, the racemate (or a racem c precursor) may be
reacted with a suitable optically acti@®-conpound, for exanple, an al cohol,
or, in the case where the WO 20091004427PCT/I82008/001575 - 88 - compound
of the invention contains an acidic or basic noiet a base or acid such as

1- phenyl et hyi 'aifi JreYEgyl eatienally substituted with fr%dﬂm&g@t@%@%%mh xture
may be sz Malely dEor~f rac n 1Y &1 z n and
one or ggpﬁ{eggﬁ%ﬁw(f%ﬁ%tere@?s%nerscq{:loﬁvecrl’te :Colg’t ?ecgér,r%gsgoﬁdlé?fpure
enant i orand(-NODby nmeans well 5 known to a skilled person. Chi r al

' enant | onePREAR yAIIR! cRASEEPARt rel R HRRPR SOl A% dosripli 4 C "0,

an asynmetri @ |se$il,n2vﬁ,1bh4aomob| | e phase consi sting of a hydrocarbon,
typically heptane or ai 1 fromO to 50% by vol une of an

al cohol i ¢ sol mag 'cﬁ i@qu%’a‘? Bﬁgﬂ%remtypl cally from2%to 20% and
fromO to 5% by volume of an al kyl am ne, typically 0.1% diethyl am ne.
Concentratio I en any
racemate cr yi}f g{‘?tlhg'g%'%g@@tngsﬁ 6\?8?& Qecg “?'gﬁ’? FE} 'ﬁ&e'g \ﬁ@% orovslgb)b%ﬁh The
first twée) o Yifd), ocike), whemnpound (true racemate) referred to above

wherei n one haonp eneo y pr uc co p{ng both -
enanti oners | ﬁc%g{u 3’?9%{?”!{%%0 aﬁh?@é‘% 3’t'§8‘e°[ gﬁ(ﬁlfgszr acem c m xture
or congl oner &2¢s wpdrogem two forns of crystal are produced in equinolar
anount s each gg)rrprlé_gltng a single enantiomer. Wil e both of the
crystal for m& in a racemc mxture have identical physical
properties, Rlﬁepyhymygaave di fferent physical propert| es conpared to the
true racemate., Racem c m xtures may be separated conventi onal techniques

known to 20 FhoSe.-3Eihyders! 4rbanzedigrin-6-ykeptionally s H%?%W'tElfréﬂbb&lém stry of
Orgami ¢ s@B%G&E\Q%aEN oEwhieh |§|n‘d8beﬁdlﬂ1tl§ se%cte%érﬁ'ﬁc Wsja%&q éﬁgﬂﬁlo -CI|= The

i nvention al so I’g gt t o nmet hods treart nment bnor mal

growt h irACEamRER" (Gy %é'k@moﬂ%ﬁ@w)ﬂ@sﬁm@ﬁt’-l @.60)(91&6@@&)0 G&efmod for
the treabpp rrm(ﬁ &f 1 2R AbERd ﬁ&btocgag@n%},gunrsd@c?@% y))CONPri sing adm ni steri ng

to said an am)unt I'nvention that is
effective i neaekeR{S ang ananmenantly@eéﬂmed from hydeagesrandrGadishalkyl; t he
abnormal cel l'| '?ROW? '8 apeer. I n anot her enbodi nent the cancer is

sel ected fromthe 'group con5| sting of lung cancer, bone cancer, pancreatic
caneer, ski neaetntlsnnd&p@ndentlyo@ t lve2herad or neck, cutaneous or intraocul ar

mel anoma, ut ' varj rectal cancer, 30 cancer of the
anal region, ag %ﬁgéﬁéhg'gﬁlye%(%etﬁ%g%g%gﬁgFeezro,f' breast cancer, uterine cancer,
carci nona of the fallopian tubes, carcinoma of the endonetrium carcinona
of the cervi cgrcinoma.of the va carci no of .t vul Hodgkin' s
di sease, Canﬁg?nogﬁef?{Bb%%sﬂéﬁl?gow‘?%ﬁegpmgpus'%g ohyla b’ﬁ? Y&@) Yancer of
t he endat(c), e \A enVi(@awheteim WO 2009/ 004427PC T/ | B2008/ 001575 - 89 -
the thyroid Ian cancer of the parath cancer. of the adrenal
gl arfd, sarco % isgndenrgndeptly Pcﬁﬁ éﬁ&ob(ﬁ'ﬁ"e (gF ‘ﬁ'#‘am M&E‘é)ﬁ; of the penis,
prostate canr@is hydibgeH;C or acute |eukenia, |ynphocytic |ynphomas, cancer

of the bl adder, cancer of the kidney or ureter, renal cell carcinons,
car ci noma of t%@ -E&hal pelvis, neopl asns of the central

R*is hydrogen;
R' is 2,3-dihydro-1,4-benzodioxin-6-yl optionally substituted with from 1 to 5
30 substituents each of which is independently selected from -CHj, -CN, -F, -ClI, -Br, -CF3, -
OCF3, -NR™R"", -OCHj, and -NO;
each R'® and R"" is independently selected from hydrogen and (C;-Cg)alkyl; and
nis0,1,2,3,or4;or



5 nervous system (CNS), primary CNS | ynphoma, spinal axis tunors, brain
stemglioma, pituitary adenonma, or a conbination of one or nore of the

f or egoi ngveanvap4i27 The invention al so rel ates t PGRIBAYEHOFET t he
treatnment of cancer solid tunors in a mammal. I n one enbodi nent the
invention relates to the treatnent of cancer solid tunor in a mammal
conprising admnistering to said manmab2 an anount of a 10conpound of the
invention that is effective in treating said cancer solid tunor. In
anot her enbodi ment the cancer solid tunor is breast, lung, colon, brain,
prostate, st@mnhainageuticatinacesptaplesalhthereddi n (el anoma), endocri ne,
uterine, testicular, or bladder. In another enbodi nent the invention
relates to a nethod for the treatnent of 15 abnormal cell growh in a
manmal  whi ch It angthesembadiment &t providgd acosgiodndwfifaimala \Ala) ot Vi{b)aorconpound
of the irmﬁ)ntigﬂcéhat 'ks effective in treating abnormal cell growth in
conbi natY 2 ( n°fa‘H (Fz'tum)r agent selected fromthe group consisting of
mtotic inhibitors, alkykga&ting agents, anti-mnetabol igees, intercalating

antibiotics, gro f gct oy nhigi tors, radi apkQn celN—cyclg inhibitors,
enzynes, topeisofter sey_@tgjr\s, bi ol(aggeﬁ@azs nsie nggifi ers,
anti bodi es, cyto N, antl -worrtnes, and a —ahdr ogen3N~ "R I n one

enbodj enent is provi det a netiktod ofyiifaf eati ng ect oRer mal | yr4 nesgger mal | y-,

or endodernmal | y-derived cancers In still another enmbodi ment the
invention relates to a pﬁ‘fgr maceuti cal conposition f P the treatnent of
abnormal cel | gr "i‘\ ne® conpri sing @M untNof a @5 conpound of
the inventi hthat el ns t reafiing @b Al "I,,NgJL%tq\g h, and a

f

n
e ' ﬁ

pharmaceutical ly acceﬁgabl e cdrrier. Detailed Desgriptionio he | nvention

The conpounds of the inventioff can B&)prepared by"t he fol Rowi ng/ldner al

met hods and by nethods described in dgfsail in the Experinental Section. WO

20091004427PCT/ 1B2008/ 001575 - \0 N RI?@ R38 R3 N R3A Me0O2CR3A fl R38
Rm RnNH2 A (R")y— N . JJ\
Z N\ ’,,N
R? R4 Vii(e),
wherein: _
each R' is independently halo, (C-Cg)alkyl, (C1-Cs)alkoxy, -CFa, -CN, or —
10 NR™R'";

RZis hydrogen or (C1-Cg)alkyl;

R is hydrogen, (C1-Cg)alkyl, -(CH2)y(Ce-C12)aryl, —(CHa)(C3-C12)carbocyclyl, -
C(0)O(C+-Ce)alkyl, or —C(O)O(Cs-C12)aryl;

R*is hydrogen or (C4-Cg)alkyl;

15 R is -(CH2)(Ce-C12)aryl or -(CH2)(4 to 14 membered heterocyclyl), wherein
each of said (Cs-Cq2)aryl and (4 to 14 membered heterocyclyl) 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-Cg)alkoxy, -NO,, -(CH2)(Ce-C12)aryl, -C(O)(C1-Cs
alkyl), -C(O)CF3, azido, (4 to 12 membered heterocyclyl), and —-S((C4-Cs¢)alkyl);

20 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.

25 In another embodiment is provided a compound of Formula Vli(a), or VII(b), or
Vll(c), or VII(d), or Vll(e), wherein:



B IStep 2C(=X) R5 BOG R3a R3B R38 N R3A HO2CR3A R38 RSA R3ANRAC(=X)R5 Step 3

0 R3a R3A Rm Step 4 BOC R3a R38 R3A R3A R38 NR4C(=X)R5 i Step 6
WO 2009/004427 PCT/IB2008/001575

-63-

each R' is independently F, Cl, Br, -CHa, -OCHj, -CF3, -CN, or —~NR'"R"’;

R?is hydrogen:;

R* is hydrogen, -CHs, -CH2CH3, -CH2CH2CH3, -CH(CHa)2, -CH2CH,CH,CH, -
CH2CH(CH3)2, or —CHa(phenyl);

5 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 (C-Cg)alkyl, -CN, halo, -
CF3, -OCF3, -NR'™R", (C1-Cg)alkoxy, -NO, -(CH2)(Ce-C12)aryl, -C(O)(C1-Cs alkyl), -

10 C(O)CFs3, azido, (4 to 12 membered heterocyclyl), and —S((C1-Ceg)alkyl);

each R and R"" is independently selected from hydrogen and (C1-Cg)alkyl;

nis 0,1, 2, 3, or4; and ‘

each t is independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof.

15
In another embodiment is provided a compound of Formula Vli(a), or VII(b), or Vli(c), or

- VIi(d), or Vli(e), wherein:
eachR'is independently F, Cl, -CHjz, -OCHj3, -CF3, -CN, or -N(CH3;)2;
R?is hydrogen;
20 R is -CHj3;

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

25 independently selected from (C4-Cg)alkyl, -CN, halo, -CF3, -OCF3, -NR'™R", (C;-
Ce)alkoxy, -NO, -(CHy)(Ce-C12)aryl, -C(O)(C+-Cs alkyl), -C(O)CF3, azido, (4 to 12
membered heterocyclyl), and —S((C+-Cs)alkyl);

each R'® and R" is independently selected from hydrogen and (C;-Cg)alkyl;

nis0,1, 2,3, or4; and

30 each tis independently 0, 1, or 2; or
a pharmaceutically acceptable salt thereof.



Schenme 1 Conpounds cl ai ned herein can be prepared as described in Schene 1.
In Step 1, Conpound A, substituted with a carboxylic acid ester and a

prot ect edvVaAP®0442% 5 reacted with nesylchloride to forlaWIBE0MWHPISESpondi ng
nmesyl ate of the al cohol which is W) 2009/004427PCT/ 1B2008/ 001575 - 91 -

t hen di splaced with sodi um azi de and subsequently reduced under
hydrogenation or similar reductive conedtions well known to one skilled in
the art. One skilled in the art will recognize this transformation could
alternativelg]be acconplished in several different routes such as oxidation

of the dn@sedierembodimentiypwvided ascomeepnsaf Fasayla Yi@) 2rati(Baer YH(@ieh a

pr ot ect egy@Map&/idlvhbreit-nen deprotected. In Step 2 the am no group
attached t(of'n(%npg hg (':an be reacted with, for exanple, an activated

car boxyl i ¢ asagh R'deindenendently Fc &1.b&irby10CHs, 6EFaeCNo opriltaz; t he conpounds
of conpound %2 i;ngdrgaép.oxyl ic acid may be activated as a carboxylic acid
chloride, as a m xed®anhydride, forned from for exanple pival oyl chloride
or i gopropyl ®RPis @Gy, mate, or as an active 10 internediate such as is
formed by trﬁ-gt.rrﬁn of a carboxylic acid with coupling reagents such as

N- ( 3- di net hyl™ar? )S‘%’Pgﬁ%)-l\r -ethyl carbodi i mi de hydrochl ori de,

propyl phosph@if & seEng, 3rgyyidyi, dez,Mihmrbanwahﬂﬁﬁdmmgn,gmaam ofghld known
to those skilled in th(fi aré_ f{teﬁ iiscpes_t performed in an, agrot'c sol vent
such as RhenyhRsRYF gyl pah 2.3rdiydiogldnbengrdioninryljs priARaNY Bubstified with fiomge of
t enper at Ui sipstitudptLeadt of wiieiMsliRdépemdehfBEeabd FRni € 2098kyBL I hdi®, St ep

3 the carboxylic ester can be deprotected by means known to one skilled in

t he ¥t .-CFor-QGfanpiR "Ran (et-fyalkedy.eNQeo ul cHuCs Gt -etOMF -fs AlkyRi um
hydr oxi dg0)epdiBIA P12 ARnerBPhaBREN Y SHPXEGe, atlps exarpl e, an
ol V uc or | m Xt u

al coholic ent as et hano re of "an “or gani c sol vent

such as et ha®ech RreamdRol is dndependentycielgaied fromi hydregencand (CheCaalkwhi fi cat i on
could be perf t 0 nge of tenperatures but generally at fromroom
t enperature tnggggg’u? ngréarfdr’]‘ Step 4 the carboxylic acid of Conpound Dis
react ed wi t heachtiissodependentyedzbroe2100- di amine in the presence of a

Fyartont or | a8 AR TuRB Reskp e R RRA 0™ o) ot her an e forming

reagents well known to those skilled in the ad. Starting materials are 25

commercial |y, availahl e, .unless qtherw se noted in e Ex l.es.

Fenct | orh ABSBY BB S proite augmcund oS FomnpRINR . 2t By Sy eR s an,

1, 4- di oXdNRE), oflMITEs) whéreinam de, or acetonitrile. The reaction can be
performed at a range Qf te rat yres, but necal Iy, fromroomtenperature to
about 80 C. Pﬂcfsﬁe% '98??%‘4‘1’5&?1 ELQaﬂén‘Qéﬁ'il lé'g@dégn‘i’rn'g‘](ﬁghb- am de can then
be opclized V3 Rydivgére 30 benzinmi dazole ring by heating to about 100 Cin
the presence gf an acid such as acetic acid, or by treatment with

addi tional p&tisofdlof a coupling agent as described above. Subsequently in

Step 6 the tqugwgéé,p‘onyl protecting group is renoved wth hydrogen
chloride in an, appropriate solvent such as 1, 4-dioxane, ethyl acetate or

met hyl ene W8 2heoplnptippally substivtgceitisiram 1 b5 substitusntsieaeh ofwhigh is
trifluor i i i a i n 11 nmet hyl ene
Ch: Or;l 9 ér?@efg%hgé%tﬁ%éﬂecgée@gbm%,!dg 121N %ﬁd,@éfa,s-@b‘ﬁe, N PR ,ﬁt- y

te can erformed at a range of 't enpératures general ly
f r or@sabdis)alitoxy, tNOz, i) Pee rparyk eC(QKe1-Ek alky.d-G(Q)¢Che azido, (i tol12 ecogni ze

t hat al a n I i.ng group is shown in Scheme 1, the
am ne C%%Q%géﬁ%&}é&&é@, %ﬁgggglcfec’r%zagg@vvays such as with a

benzyl oxycar baclyR'taraliR” isvindependeritiy setectezhiora hydsogentamadd€1Cynlkylt 0 one
skilled in the ﬁrt l,n gé‘_e%w? the am ne of Conpound G can be substituted by
reacting wi t A 'SR I2d3h9 d reducing the resulting imne with a reducing
agent such agadiotisimdependenty ®hydr2der i n a sol vent such as met hanol at

t enperatures rangi ng from about C to abgut 80 C. Alternative reducing
ager®s such E@ﬁég“é‘rgfdit'ﬁﬂﬂ?qc%@ S GWgri de can be used as well as
others know to one skilled in the art. Step 7 could al so be acconplished by
reactin nd, G.w th. an alkylatin h i oqi,de, with
oo opr 1 eeoRLBeeoBlehE i Hadted pdorieRF B EpTGA VIR RL iRy EUEELSLI o be
known byikdicos¥li{e) esheraint he art. As an exanple, the synthesis of the free
base of Exanple 31 is shown in Schenme 15 2 and is described is nore detail
bel ow. Protected ester conpound J, which is comercially available, is
allowed to react with a m xture of nethanesul fonyl chloride and

4- N, N-di net hyl am nopyridine (DVAP) in pyridine to provide conpound K.
Compound K is then allowed to react with sodium azide in

N, N- di met hyl f ormam de (DVMF) to provide azido conmpound L, which is then
reduced using hydrogen and 20 pal |l adiumon carbon to afford am no conpound



OHOVEN3 Pd/ C, 1. acetic acid 2. TFA 3. formal dehyde/ NaCNBH3 Schene 2
WO 2009/ 004427PCT/ |1 132008/ 001575 - 94 - Methods for determning the in
vitro actWQi00p/084421 hese conpounds are descri bed bel ow. FSHIB2HBHRBLEFTS
(SMO) / Soni ¢ Hedgehog (SHh) Transient Transcriptional Activation Assay On
Day 1, 2 x 106 C3H10T1/2 cells (ATCC # CCL-226) were split and seeded in 5
12 nL of growt h nedi um Basal Medium Eagbe (BME, | nvitrogen #21010- 046)
suppl emented with 2nM L-gl utam ne (I nvitrogen #25030-081), O.2lunits/nL
penicillin and 0.1 pg/nL streptonycin (Invitrogen #15140-122), and 10%
Fetal Bovi ne eBeh&hig F@8pendersitlyrfo§dn-CHu6A0HE ZCF 3 -GNy oF -NECHI)ask ( Cost ar
#3376) . Theyﬁgel#g @Ig d to attach for 4 hours at 37 C, 5% CO2. The cells
vere then trandt 8¢'Qd%Usi ng Fugene 6 (Roch # 11 10 814 443 001) in the

fol | owi ng red&PiCHA8 pL Eugene 6 and 745 pL Opti-MEM (I nvitrogen

#31985- 070) re.mxed and allowed to sit at roomtenperature for 5
mnutes. 8 pgt dF NEHPIeR4/ @ i (CS) DNA (10x murine G| response el enents and

mni il CS piRfRt gHehyPostidhally Babstituted Witk fldvi\1 (66@abemtientdRiach ad@aith igent |y

m xed and incubated at roomtenperature for 20 _mnutes. This entire
t r ansf edbdenrendentlyaleatsd fioah-Cldu Nt & rik -BL 76F 5. - Q&8s cOIR AR ni 1 Hnandel | s.
The cel l.ygyere incubated at 37 C, 5% CO2 for 18-24 hours. On Day 2,

t he transfected ce{\(lll S e trypsinized and seeded into white 96 well plates
(Costar #391Epch R 1and M}éllmdenengeaﬁyt selegted framahydsogemaenchtGqa@d)alkyloand0, 000
cells/well. 'mgoczlissgﬁﬁeo,al | owed to recover for 4 hours before adding
serum starvation’ 20 'médi um Dul becco's Mdified Eagl e Medi um ( DVEM

| nvitor ogen #2l@emacslticallppteaptatiledatthenedf. M L- gl utam ne, 0.1 units/nL
penicillin and 0.1 pg/nL streptonycin, and 0.5% Calf Serum (CS, |nvitrogen
#26170-043). The grow h nedia was aspirated off, and the cells were rinsed
wi t h 100n phothier embodintentiis pedided Oéompouwrid oftFanwmatai \dlia)yed iVél(byasr Vineh aadded
to each IJ . Tn%éce | s.were i ncubated for 20 hours at 25 37 C, 5% CC2.

on Day kPl YMEMNHELLd with test conpounds at a final concentration
rangi ng fromedcip R iindepéddentiyEd Cat-eHy, WCiey, -OFsi-GH, 6eNEHM,t h conpounds,
r econbi nant Rérmﬁﬂf{oni c hedgehog (SHh, R&D Systens # 1845-SH) was add to a
final® concentY & MYHO8$N:250 ng/nl. A 25 pg vial of SHh was reconstituted
with 250 pL RESSQCHYBSA to give a 30 100 ng/pL working stock. This working
stock was then diluted 1:20 in starvation nedia The transfected cells were
i ncubat ed wi £hiclYHI888Ms and SHh for 20 hours at 37 C, 5% CO2. WO

2009/ .004427PgT ﬂs%zmyﬁ)@ﬂtfﬂrﬁlly stibstituted with fraif 1 t6 55iBs ABE A alk f whithduct ed
on Day 4 using Dual-G "0 Luciferase assaéNsl\;stemégr omega #E£2940) accor di ng
|1

9
t o Proneyirdepeirdenty selected; feam (C1-Cealalkyta- alos Gl OEEaghift Rrﬁ Cvade up and
100 pL to I I nt Ak ni di a.
Pl atzgs %?@kﬁﬁgmz'ai‘éf%@% A agl'a-%?%&%bqﬂf%ylf’ﬁ%{@g? ' %ﬁad& t(ﬂg% read on
TopCountmérmberned het@roeyclyl), and 4S(G rledalkyle was recor ded.

each R' and R" is independently selected from hydrogen and (C+-Ce)alkyl;
nis 0,1, 2, 3, or4; and
each tis independently O, 1, or 2; or

25 a pharmaceutically acceptable salt thereof.

In another embodiment is provided a compound of Formula Vli(a), or VII(b), or Vil(c), or
VIi(d), or Vli(e), wherein:
each R'is independently F, Cl, -CHj;, -OCHjs, -CF3, -CN, or -N(CHs)2;
30 RZ?is hydrogen;
R is -CH3;
R*is hydrogen;



This invention also relates to a nethod for the treatnent of abnormal cel
gromh in a manmal , including a human, conprising adm nistering to said
mammal arvastynor44? a conpound of the invention, as defRGEB2EHNNES or a
pharmaceutically acceptable salt, solvate, hydrate or prodrug thereof, that
is effective in treating abnormal cell 10 growth. In one enbodi nent of this
met hod, the abnormal cell growth is caB@&er, including, but not limted to,

| ung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the
head or neck, cutaneous or intraocular nelanonma, uterine cancer, ovarian

cancer, rect " isadoyridyl optienally substitutediwith fremilon,5 substituentsceanheaf whieh on
cancer, hr e L Ne~CAancar , ~Cak,Cidlong- of e _{ ghd-opi_ ubes,
car Ci norr'g"g(%ﬁeﬂgg@& Shes éfﬁ{# f%%bgr\é’i rﬁber%' ot’ '@:é” c%ér:e:f’x,ﬁﬁcgr)c’i ?(?n%’ of the
vagi na, arat-NOwma of the vul va, Hodgkin's Di sease, cancer of the esophagus,

cancer of the smald intesti.n cancer qQf .the endogcrine s e ncer. of
Che thyroi d R aad BEteoRSansBaRiisclorttd Foil Moottt S0ekE 560 ena
gl and, sarcommis® 1523, dridsepie, cancer of the urethra, cancer of the penis,
prostate cancer, chronic or acute |eukem a, |ynphocytic |ynphomas, multiple
nyel oma, 20 G&khasmageutiqally pecaplhle salieseolor t he ki dney or urethra, renal
cell carcinoma, carcinoma of the renal pelvis, neoplasns of the central
nervous system (CNS), primary CNS | ynphoma, spinal axis tunors, brain stem
gl i oma, Ipiangthesembodimentds piovided astararaundeof Farmylaciife). s MIig. of VB &r nor e
of the f\ﬂi(ﬁg‘?air'%ll(@a%ﬁ . I'n one enbodi ment the nmethod conprises conprising
adnministering to a manmal an anount of a conpound of 25 the invention that
i s efof ect i ve eaph R dnindependantly EabteCHs01QGH$, uGbs, -CNa oor(Cétshodi nent i s

provi ded a mﬁzqgﬂ &’rfo &ﬁ.eati ng solid and liquid tunors in mammal, conprising
adm nistering to P8 ammal a conmpound or the invention that is effective
in treating RBks 1QHEPrs. I n one enbodi nent the solid tunor is breast, |ung,
col on, brain,sprostate, stonmach, pancreatic, ovarian, skin (nelanom),
endocri ne, u&r'? ﬁ%,mg%@ti cul ar, and 30bl adder cancer. I n anot her
enbodi nent ofR'S & 213 witydest1 dsbértrodioxinr6ryl optivnbllgsubstituteéd with iem ¢ito 5

Uit . di ol uding. jas ; o bepi
P ostont ISUbRYERS AR 5" phiends Mdtendenty BlestastloD G r el coBb A0 16Rs - o6
- -DCRNNAER e (00})aRBky,I-NORI QCHINCD - T HRIOE (DNC{TLkyI)) 9C (BYCF;p! €

nyeloma in a onprising adm ni stering to said manmal an anount of a

manmal , ¢
compound@Zio: (hio 15 nembesed heteroyelyBAnd =SiG-Lellidng nultipl e nyel oma. This
i nvention al @ch ®'@h&8$RIGsdn R@éhtivadeld }ﬂ%qe cell
growh 5 in a _rramm?ﬁ&v\hi cﬁ cdoar;%rie?etsyqéedrﬁ%g{)@?? ng goiné:i@(?”lﬁfa%){l, an anount
of a conpound® i®f 11d 3. 88naMbn, or a pharmaceutical |y acceptable salt,
sol vt e, hydiatrt Rlin@sRAdeRty BSf &P of hat is effective in treating abnornal
cell growth in conbination viath'an antitunor agent selected fromthe group
consi sti ng of phiarpaceuticaly asaeptable salkthesdfng agents, anti-metabolites,
intercalating antibiotics, growh factor inhibitors, cell cycle inhibitors,
10enzynes, topoi sonerase inhibitors, biological response nodifiers,
ant i bodilrapother embrdiment isnprovided amoegpouad df Kotrulandagenyli(b), or VII(cY hirs
i nventi I Q a pharmaceutical conposition for the treatnent of
abnor maﬁ’r“ég ?’Pb’ﬁ'g%a\kﬁ?’ﬁ"‘a manmal , i ncl uding a human, conprising an anount
of @sconpoundadhi R ieindepardentyF, 5 -QHE,i -08HbORE -CNr oe-N{Bakpceut i cal |y
accept abl e S?ét ¥1+_§ solvate, hydrate or prodrug thereof, that is effective
in treating SofoPYPIYEI | growth, and a pharmaceutical |y acceptabl e
carrier. In ®¥jsepndi nent of said conposition, said abnormal cell growth
i's cancer, ingludi ng, but not limted to, basal cell carcinom, |ung
cancer, boneRcéFf@é’r’,g?Jhncreati c cancer, skin cancer, cancer of the head or

neck, cutane@iSisar 3.diHytHAR ¢4l EEnzBBbRINBIN. oplibRANY SULSBIUERS witRH8R ffb Sancer,
rectal cancer, 20 cancCer of the anal region, stomach cancer, colon cancer,

brea8t éuhstituentseach pbwhigh dxindependently selested:fram faHs.obNarf t-GheBr. -€&s.ci nona
of the enslemE{RISRY _@@@BW@{ t he cervix, carcinonma of the vagina,

carci noma of the vulva, gkin's Di sease, cancer of the esophagus, cancer
of the snal | each B&tandR""dsindependentlyselactastiramdydiagenanddEnCalaliy; artde
thyroid gl ang,. I the parathyroid gl and, cancer of the adrenal

gl and, sarcoﬂé?éaﬂg$338¥%J?issue, cancer of the urethra, cancer of the
peni s, prostate cancer, chronic or acute |eukem a, |ynphocytic |ynphonas,
cancer of the bl adder, cancer of the kidney or ureter, renal cel

carci noma, carcinoma of the renal pelvis, neoplasns of the central nervous
system (CNS), primary CNS | ynphonma, spinal axis tunors, brain stemgliong,
pituitary adenonma, or a conbination of one or nore of the foregoing cancers
I n anot her 30 enbodi nent of said pharnmaceutical conposition, said abnornmal



This invention also relates to a nethod for the treatnent of a disorder
associ ated with angi ogenesis in a mammal, including a human, conpri sing
adm ni st eVPREV%944€3AI d marmmal an amount of a conpound of PAHB2DWPERYS on, as
defined above, or a pharmaceutically acceptable salt, solvate, hydrate or
prodrug thereof, that is effective in 30 treating said disorder in

conmbi nation with one or nore anti-tunog7agents |isted above. Such disorders
i ncl ude cancerous tunors such as nel anoma; ocul ar di sorders such as

age-rel ated nmacul ar degeneration, presunmed ocul ar histoplasnosis syndroneg,
and retinal mmemdmﬂﬁacmtablana therédfer at i ve di abetic retinopathy;

i sor ders sudti® seedificall SEpEnn @41381*%?%7 e aER S SIS L R D B e s of
mal i gnaniigy), Hike)prx@alieyilicy, mcn(m tlumnwm)et\abr, A (ch, |V(d)bMe) Vi VBt ¥mor osi s

i cr obi Y B GV V1t SElaTAle. SEEBcby ook WD condBieT B hogens

sel eq ednfehasd ﬁﬂ.@pﬂg@ehugepd:}aiéaé}hsdd.mﬁgs Borrelia burgdorferi, Yersinia
spp., Bor detel | a pertugs and group A Streptococcus, Thi s invention

al so rel at es I §ng erakodiment ”\%Wéfe'f't&?"a’eﬁﬁ r‘%@eﬁﬂﬂ’%‘é‘l‘"%%ﬁﬁ@‘!‘? dnwhgrejn
L1 eat | nghagnBindiebdieea Yo 18 ol ERIstAgEh COTPI | se an amount of a

conmpound of the invention, or a rmaceutically acceptable salt, sol vate,

hydrate or 18- %ﬂQIGTNJ{{Zkaé?)e%ﬁ-Ch|ﬁfQ:bH‘BI%ﬁélm'WQJm2tW tmethyoiperidin-oyik or nore
subst ancesg. dﬁ’ihﬁﬂ Q%JﬁzBﬁ?o?ﬂE'G—é%bQ&ﬁﬂ%s' S agents, signal transduction
n

i nhi bitors antiproliferative agents, which anounts are together

ef fe®t i ve i nN-{(2B4R)2-4i-bendimisiazal-2-yb1-cygloprpylpiperidin-4Al2, 3 difyyidoard fesi s
agents, . - ix-metall oprotienase 2) inhibitors, MW-9
(matrix- b%g'%gq' %%%é%%’gsagﬁ% inhibitors, and COX-11 (cycl ooxygenase 11) 15
i nhi bitors, de[(lZR)eRmmciobutybﬁj(ﬁnnethylm H&bEhIZImIdHZDbMI‘)ﬂlpefldmmyll ByBéntion in
t he net Qfﬁiﬁ Iand arlmaceutl cal conpositions described herein. Exanpl es of
usef ul YPV" b\f)[u{)‘?as i ncl ude CELEBREXTM (cel ecoxi b), Bextra

(val decoxi b) 1- [(I!R 4R)324(5,,6 diivethyl-( Hoberzintidazol- By 1 Anetbyipipefidinod-yIFaX(6b) .

Exa | es ob qatrl x netall oproteinase inhibitors are described in WO
96/ 3 172“? VB 'Pué*cV ¥%¥ber 24, 1996), WD 96/ 27583 20 (published March 7,
1996), Eur opeap-risth pyneqmwlpar{(mmm -rRetR 4R BLtANUdromethyjul 8, 1997),
Eur opean Pat ent Ag |cat| on 99308617. 2 f| | ed Oct ober 29, 1999), WO
08/ 07691>e(‘5'nb¢azﬂlr d/'lP@SF'G'ar‘}fY&'Healggs) WO 98/ 03516 (published January 29,
1998), WD 98 L PaBLeshed
AIGUL 15, 1900 g T R P a6
(publ i srmthgmpyr@e-3 )1')31389 25 European Patent Publication 606, 046

iy 28, 1000 CAEbbTaEs RS BIRPRInER TR te Mgk Rberkibs g ghle ="

(publ i sh@@ihmyfm-ﬂ)yreaw%) WO 99/ 52889 (published Cctober 21, 1999), WD

pcT/ 1808/ 01113 TEA W hairiagidl 2 h-Lo ABGUIPEPER 4 MR GE T | on o,

9930223 ethylpyridi33Qumda; ch 25, 1999), Great Britain patent application

Aol cat i on 140 TR BV Fy el et BB RTRt BT oc pat ont

5, 8638, 948ntimitaret2Jdipiperigin2By|)k8Q9), United States Patent 5,861,510 (issued

25V 2000 SPRAPEITRTORT DOV a0 et R AN DRI 1 o her o n

i ncor porn@étﬁyjpww,ﬁ-gfyq;nﬁyace in thel r entirety. Preferred MW-2 and MWP-9
inhibitors are _those that have ttle or no activity inhibiting MWP-1. Mre
preferred, aftd ﬁﬂﬁ)éz'l@\&'fﬂ%%'ﬂ E&QWV“‘W‘T% Y)-1-maipyIpirgrding-YURmHEo rel ative
to the %&%pm,(_g)w mgaal | opr ot ei nases (La MWP-1, MWP-3, MWP-4, MWP-5,

MVP- 6 10, MWP-11, MWP-12, andMVP13) Sone
speddfic exald(2R4BY- Zf((ﬁfnhmwlbi -benzimigazehd-yh-1-rmethyipinaridind-wil B-luase-2.3-
conpoun L 1 re AG 3340, RO 32-3555, RS 13-0830, and
he compnans! debetzBgrhe duapoiaifiaRl 0 117

31[ 4- (4-f1 uoNd(ZtRléRbQ;()Httmzmdaml%ylymmethwpubeudmﬁvlbaraaqlhydmdl épentyl) -

10am no

3- exo- 3%3%%?#){?'8;06 FtLogrr'l'oxmjdebenzenesuI f onyl am no] - 8- oxa- bi cycl o[ 3. 2. 1] oct a
ne3- car boxylic acid hydroxyam de; (2R, 3R)

144- (2- chl or 0- 4-fl uor o- benzyl oxy) - benzenesul f ony1] - 3- hydr oxy- 3- net hyl pi peri
di ne-2-carboxylic acid hydroxyam de;




15414- (4-f1 uor o- phenoxy) - benzenesul f onyl am nokt et r ahydr o- pyr an- 4- car boxyl i c
aci d hydroxyam de;

34[ 4- ( 4- W@ersopHhoxy) - benzenesul f ony1] - (1- hydr oxycar B&FIBRLEHEISEHut v 1) -
am noJ - propi oni ¢ aci d;

444- (4- chl or o- phenoxy) - benzenesul f onyl am noyt et r ahydr o- pyr an- 4- car boxyl i c
20 acid hydroxyam de; - 68 -

314- (4- chl or o- phenoxy) - benzenesul f onyl am nopet r ahydr o- pyr an- 3- car boxyl i c

aci d hydroxyan de; 2R, BRg o o

144- (4-f1 uor ol-ﬁ2Réﬁi;a-(50@ﬁ§50maw enzimigagakd-y brlympthyipigatiding-yi-3-(6-

met hyl - pL.R&L gl 2 xyl i c acid hydroxyam de;

25314- ( %Pﬁggﬂﬁmﬁﬁgg&%%enzenesul fonyl] - (1- hydroxycar banmoyl- 1- et hyl - et hy
| ) - am no] - prie(fi-methoxgpyritin-3-yl)-3-[(2R,4R)-1-methyl-2-(5-methyl-1H-benzimidazol-2-

31[ 4- (4-1] uor o oxy) - benzenesul f ony1] - (4- hydr oxycar banoyl -t et r ahydr o- pyr
an4-yl) -VAirR'R?&\d!'E?‘&BF’&y?r c acid;

3- ex® 314- (4-N-IRRI4R)pR 1 bgNziidaZe L2 31) T-meyH yipipévidin-8-ya5rchloro-2, 3-dihydro-

30bi cyclﬁg%.ez 1$.oct ane- 3-car ngyl i c aci d hydroxyam de;

3- endo- 314-9€4%¢ 'B’SPS‘%{)‘F?éH '9%enzenesul f onyl am no] - 8- oxabi cycl o[ 3. 2. 1] oct a
ne- 3- car boxyl.R2RARY 2XekionuarH. denzimitihzol By BO0MERR BRI 4 YRS/ 001575 -

3- [ 4- (4-melhexyysRindy)yedenzenesul f onyl ami no) - t et r ahydr o- f ur an- 3- car boxyl i ¢
aci d hydr oxyanise 4Rry.o-(5. _1h ; . : {f¢g-S0l vat es
and prodru saigl‘r( @E’giR& ZC(SW%%ﬂﬁJEP %%m?gﬁ%!)foﬁgﬁ%@gnaﬂ”es,i(esu 11248,

SU- 5416 raethoypysidEe3ybareaer | nc. of South San Francisco, California, USA),

Gascri bed | n. IR} e ook TP tig ) 2 L SER R B3 'y ' ©

| nt emat iroethylppgdiniZwjurea; PCT/ | B99/ 00797 (filed May 3, 1999), in WD 95/21613

Ui ted St at ed R R 2o iabe gl bR nAR R Rl e AR i sosbs *°

(publ i shmethilpyrdibed-yliitea;1998), United States Patent 5,883,113 (issued March

s atBe Pt entdioe B AR TR RN fent iz 2 el mednipengit-4od | ¢
i byt st it 11020 (Sl
(publ i shed Jdﬂggggﬁg'ﬁﬁ? ?’"Wf)zggﬁﬁﬁfgg’g'l%t?ﬁﬂ"izg'ﬂééz"&\é\gﬂmd&jﬂﬁg’a§6,' VO

98/ 02438nétﬂ$:%bii&h@yl}1ﬁ*@étary 22, 1998), WD 99/16755 (published April 8,
1999), and 98/ 02437 (published Januar of which are

Ja 22, 1998), all
her ef n 1 ncor AR 88-ByErbiom- aFdenzimitaRa hi reetbyipiner B Wk drSt os of some
speciyf | Gnetk{ApyfidiRiaojijpes are 1 MB62 (Cytran Inc. of Kirkland, Washington,
USA): Avastin, an anti-VEGE nonocl onal antibody of 20 Genentech, Inc. of

Sout h San Fr &rfltiose-d-[(2BR4AR)2r(Simethaxyt 1Hrkpnainidazol2-yitethylpineriginA4 vl f r om
Ri bozy ] ok 4 -ea-EQ ' . (Enmeryville, California).

Er bB2 g&%gﬁb#ﬁ’ﬁiﬁzgég?ﬂéuc gé;m&@gBZQM (d axo Wellcome plc), and the
monocl onal aftl{(2R4R:2-(Bflupes 1K Aeprimidatak2ry) tumetbylpipetidio-4-yi-316e Wodl ands,
Texas, 2B-al Lron), may be administered in conbination with a
corrpoun%?‘o’m)g"é@ %K@@%h on. Such erbB2 inhibitors include Herceptin, 2C4,
and 2ser t uz umh(2R4E)-2e(1bB2enzirhidbzole2-gl)-i1 rroéthgipipenidined-yg B Fechildre 2, 3-4dihj@ro-

98/ 0243 ubl ished Jlanuary 22 1998), WO 99/35146 (published July 15,
1999) , (kté‘gﬁ?%JiW?'éﬁﬁ%é%‘%ﬂuly 15. 1999), WD 98/ 02437 (publ i shed
January 22, KNOH{3R ARYD-@H-Béhziidapetd-yiy-hatethpipiperidif-4-Y354luord@ RGihgdd/0
(publ i ngg July 27, 1993), Unieged States Patent 5,587,458 (issued Decenber
30 24, T _B?E‘Z&é‘ﬂi‘_ "GPP SPRYEs Patent 5,877,305 (issued March 2, 1999),
each of whi clrdhtorBN-RRR 4R)0(Fo6HISroerH - BEnZiRfi®IRN2 S\ NivickifylSipéridigyyl}- Er bB2
receptor_inhibitors useful in the present invention are also described in
Uni t38d S:3dibydie-bhdrhangadipxing§-¢arboxasmidRo. 60/ 117, 341, filed January 27,
1999, and i nyldRid 6 FORIEE PIPMEHRPAH-BERhERLbOIY DO-meMRApiperidin-4-yI1-

2009/ 004427PCT] 1552003?0@75(%101? ?alg'm ALy P metioiperidin-a-viFy oo
bot h of 2whAibider-b4thenapdioxine-6rgasbexasmidey reference in their entirety. O her
erbb2 receptor inhibitors include TAK-165 (Takeda) and GAb72016

(d axo-Wel | cone) .



Vari ous ot her compounds, such as styrene derivatives, have al so been shown
to 5 possess tyrosine kinase inhibitory properties, and sone of tyrosine
ki nase i W0 loposg2have been identified as erbB2 recept FETIIRHIBPYSTS. More
recently, five European patent publications, nanely EP 0O 566 226 Al
(published October 20, 1993), EP 0 602 851 Al (published June 22, 1994), EP
0 635 507 Al (published January 25, 1965} EP 0 635 498 Al (published
January 25, 1995), and EP 0 520 722 Al (published Decenber 30, 10 1992),
refer to certain bicyclic derivatives, in particular quinazoline
derivatives, la@- %@@EB@W -HRRiAR)a2r(% B-dimetbyl-1 Hbenzimidazab2edl- 14 r om t hei
tyrosin %{hgg) lt"r.;_g'y properties. Al so, Wrld Patent Application WO
92/ 2064 verrber 26, 1992), refers to certain bis-nono and
bi cyclic arylt [éZRi 4Ré~t2e(r1bbbgﬂzrmmlapoltﬂmk)-1as/ctoput;¢pine;id{m-r4aé]e3-i(4‘rhi bitors that
are usef ing abnormal cell proliferation. Wrld Patent 15

Appl i caﬁ%ﬂgﬁtrtmr@r%e%o (publ i shed June 6, 1996), WD 96/ 09294 (published
Mar cis 6, 1996}(A d&@n&ﬁh@%@-[(Qﬁuﬂ)LBMN@(ﬁ&het&MJ Hd2nRzimidd20d2/ 02434
(publ i sh 1998), WO 98/02437 (published January 22, 1998), and
WO 98/0 'B W@ﬁ January 22, 1998), also refer to substituted
bicyclic het qt@adyeﬁaph@uw;es-[(zaunoeza(samet gamaetrirmoi-w;vi)mtors that are
useful for the same purpose. Qther patent 20 applications that refer to
ant i - carfeethyipipepdimntrylyea: worl d Patent Application W00/ 44728 (publ i shed
August 3, ZOQO[XZR ER)&O(%%Béﬁa‘&hﬁwbbé%maéHmtﬂ) 12:%eth%ﬁ%l=)nduﬂ3§:um [6l/ 98277
(published Dece of which aré’incorporated hérein by
r ef e‘rOendt-’!lﬂilﬁfqnl"ﬁihﬂ)wﬂﬂlnr%vﬂmeel her antiproliferative agents that may be
used with th [ﬁgmg e _bitors of
the enzyne fgr es Pygggtﬁoﬁapﬁaﬁé?igﬁggggg% B:ﬁnﬁ%h trbo‘?%"f%ﬂ ecept or
t yrosi ne(trlﬂunmtmm?ﬂdlnrml]umahg t he conmpounds di sclosed and clained in the

100) - 05/ asddba AR PadHERr gAY 2 S guRet e IREE (e "Fer nary o

2000) ; Q9abGsHEN))Greal ed Mar ch 31, 2000); 09/202796 (filed May 22, 1997);
09/ 384339 (fi,l t 19 383755, (fi,l.ed August 26,
1999% and tﬂe[%ﬁgbégggst?ﬁ '82%‘39%}4&?&‘%& x@rywﬂ%&ﬂ%ﬁr owi ng United
1009): BO/L7QTI0 (1Lt on Pacopher 10.. 7999): 80177718 (il od January 21

; ile ed January :
2000): 60/ 1632‘%‘/"3’%??‘?'&!‘3’&&/@% )930(5& 9)1’“ %?ﬂi’"ﬁlﬁ’ﬁé@o%!‘i'kfi led May 1, WO
2009/ 004ethfipipetiBA0 NP Hed 575 - 102 - 2000). Each of the foregoing patent
appl i cations and Er ovI sional at ent ﬁf@' ications is herein incorporated by

reference inltl#& Rkﬁtﬁt'éwz' idazol-2-y)-d prepyipieeddindndl-3¥ent i on may al so be
usegoW tdyaRbpHEnyHGRat S useful in treating abnormal cell growth or cancer,
i ncl udi ng, but not |1 mit agents capabl e of 5 enhancing antitunor

i mune res poﬁscé%orOd\ht(ﬁRaﬂ?)@r@ahlewt ldiberzinidazelRotly t-enethylpigeridind-yll-
ant i bod|2|e§? h?ﬂﬁi) pht@nzg&gghg EeRBdk4miab: bl ocki ng CTLA4; and

anti-pro ative agents such as other farnesyl protein transferase

i nhi bitors, ﬂdeFbQBh“foJrf’eemWe?-ffamwmm Hobenzimidazolahyhpiperidin-dni-H{6-or s

describ ted in the "Background” section, supra.

Speci fi g#@@@b@@ﬁ&ﬁgl esﬁﬁﬁg% can be used in the present invention include
10 t28ose desdr{(2dR)-A-rethyle2{S(tefesometiyl)sitbhenzivyifazok 2yi]pipe 6dinHyd}-64 7
(filed r is herein incorporated by reference in its
entiret 3%&? om%%y@éx@%ﬁﬁyl@?% 'he invention nmay be applied as a sole
therapy or mhyf(2ZRM4R)-2¢e(1bRsenzimidarel-2>yihd reyglvpropylpiperidini sijed)8-ehydf®n 4exanpl e

t hose s Iect d.fram for exanple, mtotic inhibitors, for exanple
vi nbl ast’CAE %‘W‘Béﬁ%‘%@?ns for exanple cis-platin, 15 oxaliplatin,

carbopl ati n a@ERAR]-2115psHGH- fie-beARimidaEi-288) 1 hehylbi Eérmnamr] -8-[&-

fluorouracil, capecitabine cytosine arabinoside and hydroxyurea, or, for
exari"BI et "BH%TOHPtWMYB¢'Bf%Y Jusediant i - met abol i t es di scl osed in Eur opean Pat ent
Appl i cation NyoRARREL1 ﬁ%hzﬁ\ﬁdazol— 2-yl)-1-meth Iplpendrn-4-yll—%-( -
N-(5-[fj-(3,4-di hydro-2-met hyl - 4- oxoqui nazo |n- 6-yl net hyl ) - N- et hyl am no] - 2
-t henoyP}llOfQP@PMt)ldﬁiac acid; growth factor inhibitors; cell cycle
inhibitors; intercalating antibiotics, for 20 exanple adrianycin and

bl eonmyci n; enzynes, for exanple interferon; and anti-hornones, for exanple
anti-estrogens such as Nol vadex (tanoxifen) or, for exanple anti-androgens
such as Casodex

(4' - cyano- 3- (4-fl uorophenyl sul phony1) - 2- hydr oxy- 2- net hyl -
(trifluoromethyl)prop lona nilide). The conpounds of the present invention
may be used alone or in conbination with 25 one or nore of a variety of
anti-cancer agents or supportive care agents. For exanple, the conpounds of



(Ri tuxan) bevaci zumab (Avastin), imatinib nmesylate (d eevac), Erbitux,
gefitinib (lressa), 30 and conbi nations thereof. The invention al so

cont enpl &¥@g00phetdse of the conpounds of the present i MEABRWH0QSHet her

wi th hornonal therapy, e.g., exenestane (Aronasin), Lupron, anastrozole
(Arimdex), tanoxifen citrate (Nolvadex), Trelstar, and conbi nations
thereof. Further, the invention providg®-a conpound of the present

i nvention alone or in WD 2009/ 004427PCT/ 1B2008/ 001575 - 103 - conbi nation
with one or nore supportive care products, e.g., a product selected from
t he group corsi(2Ri4R)- 16¢y0hhugd-é,’s&5rme\fluhﬂp@gen)nldw@FwMDﬁm"({ﬂﬂ*riia(ﬁ)

Fragm n Emend, or conbi nations thereof. Such conjoint
treat men?ggrggpyb&m f\k ae%%d by way of the sinultaneous, sequential or

separ at e dosnnmzlbﬂﬁ)me(a grdimetbylaliH-bemzimidazbs2-gf)- t—hxett‘@lpupaahnré#yﬂ]ﬁ-(e- The
conpounds ntion may be used with antitunor agents, alkylating
agent s, 'Hﬁ&ﬂ%f"i‘ﬂ‘@#])"ﬁgg antibiotics, plant-derived antitunor agents,
canptst heci n 1dg2R YR 24@$H-bénzirakialél- Ziylmd&ﬁelhy?i iperidi-2-y 1] BdLdMsHo 35
interferons, and/or .biological response nodifiers. In this regard, the

f ol | ow r(g'ﬂugr%n?faw)nheywﬂvrg list of exanples of secondary 10 agents that
may be used V’t‘["(ﬁRHR? - 2C@0dYAHOAH- Bénztlrhﬁiakal\@%l1Qﬂethylplperld|n°-\h1§l}']1ﬁ€4 ng agents
i nclude, but are not limted to, nitrogen nustard

cycl ophd‘é@ﬁamfdw!)uiefa@sf am de, nel phal an, busul f an, m tobr onitol,

car boquone, t4hy L, dRssh Y S AND 473,

al tretam ne, 1Ar1@%%§82 ggg*é. quoirq(%EOI zq%lgqﬁf'%tﬂgtpr#&bendgﬁ? ((ql ne, carnusti ne,
est rnugdi¢hierophenydwea;i ne, gl uf osfami de, 15 ifosfam de, KW 2170,

maf osf am de, I g lo conpounds

i ncl ude but a!ra@qﬂgthg'[&&ﬁ& edyl B{?icp‘l‘ ggﬁﬁﬁ&h%i‘ﬁ)gﬂ@rk% Wﬁ?ﬂ}n atin,

| obapl athemzinmdazqH2ay!]piperidiced-yjueiai n or satrpl ati n; Ant i met abol ites

i nclude but gr igted to at e 6ner urin osi de,

ror capt opur | 1ACEAR g bfdna e 882yt R Spe A R R SRR RaPii e

| eucovorin, te(2R 4R)-24FR-behzithiiazoli2dylpé.methylpiperdin-4yNl-3r[8bi ne, cyt ar abi ne
ocf osf atﬁ_ enoci ggfl nﬁ, 38@ gem:i t abi ne, fludarabin, 5-azacitidine,

capeti t dBifarometayinyHAinS-YlW8Rar abi ne, decitabi ne, ef! ornit hine,

et hynyl cyti diiqeaR aR)-2H Acbehzhidagsii2og)-1 éthpsiperiain-4-yiH3Y6-fliddpyatinle-

nel ar abi ne, nol atrexed, ocfosfate, disodium prenetrexed, pentostatin,

pel i tredOHredial titrexed, tri api ne, trinetrexate, Vi dar abi ne, vincristine,

vi nor el bi ne; 1q@-dy@ho L2{(2RMR)2PmRthyi-2 g5 RtrAlSFoRRANAPT H-UEREANAZdI 25

di scl osed i n1gu£)pea§%{aypen¥( Apmﬁ)l catlioy‘n ﬁlom 2393 ori.‘géqs)f}’clh aus:m Ahedidi

N- (51N- (YHPperidiRyylBireaiet hyl - 4- oxoqui nazol i n- 6-yl met hyl ) - N- net hyl ani no] - 2-
thengyl) - L-gl C i ta_dihvAhed to:
acl ;Era ubi ci n, N;[‘é?flﬁqﬁor)rﬁcﬂln%thgl 26(1%’?1‘{)}9%124 Bgtiril@#yagﬁinngi)gghgllcﬁymggu&r{% JEI cin,
doxor ub|1c41benéochmez—61;@rboxaemer,ub| cin, galarubicin, 30idarubicin, mtonycin
C, nenprubi ci, r i@, rebeccanycin,

sti mal aner, rIzer\‘p}tgg géﬁhm&ﬁ %zloé—?ﬁm ‘Pwl n@gpat|&ﬁ_4jplj 3 (H Hor nonal t her apy
agent s, isopgopylghemybeteane ( Aromasin), Lupron, anastrozole (Arim dex),

10 2006/ 00443 3R RS0 B kLT 2 -ty PR REF DEaIH AP R P

Tr el2st ary))utea; em f ene, ral oxifene, | asof oxi fene, letrozole (Femara), or

e oS e R AR b e Rt £ 27

(trifl uqfrmu%hjdtﬂylrpQﬂuuﬂrmYdldreﬁe) and conbi nati ons thereof; 5Pl ant derived
anti -tunor substances inc examl e those sel ect ed from mtotic

i nhibitors, fldfRe4Bhei@ M'%F@HHFP?“Z jdazolay))- -mstbyleipefidigrtylb 3Pt t axel

Cyt ot OXinqeth%ﬁgiﬁ‘g’ﬁﬁﬂebnhl biting agents include one or nore agents
sel ected from ﬁr ougﬁconm st |wgaof acl arubi cn, amonafi de, bel ot ecan,

canpPot heci n - 4R} (bt hearmidazet2iw): 1@%‘1!'&'9@%1“0!']1@'&47\ di f 1 onot ecan,
i rinot egﬁmum}neﬁ@&wi{éﬁm rea: 10 edotecarin, epirubicin (Ellence),
eca

et oposi de, exat tecan, lurtotecan, mnitoxantrone, pirarubicin,

pi xantrone, A+{@R, éBhﬂ-(Gﬂubmw&nBziﬂﬂMZ@BZ w)at-metmdpiperidiadeylk ot ecan, and
conbi nat nmunol ogi cal s i nclude interferons and
numroui{rﬁpﬁrgﬁﬁm&"dm %%Lé?érig agents. Interferons include interferon

al pha, interferon al pha-2a, interferon, alpha-2b, 15 interferon beta,
interferon gamma-la or interferon gamma-nl. O her agents include PF3512676,
filgrastim lentinan, sizofilan, TheraCys, ubeninmex, W-10, al desleukin,

al ent uzumab, BAM 002, dacarbazi ne, daclizumab, denil eukin, gem uzumab
ozogam cin, ibritunmomab, imquinod, |enograstim |entinan, nelanoma vaccine
(Corixa), nmolgranostim OncoVAX-CL, sargranostim tasonermn, tecleukin,



20 tositunomab, Virulizin, Z-100, epratuzumab, m tunomab, oregovomab,

pent unomab, Provenge; Bi ol ogi cal response nodifiers are agents that
nmodi fy dé¥yepws/opehani sns of |iving organi sms or bi ol odiCddB200884HaHses, such
as survival, growh, or differentiation of tissue cells to direct themto
have anti-tunor activity. Such agents include krestin, 25| entinan,

si zofiran, picibanil, or ubeninex; -71- O her anticancer agents include
alitretinoin, anpligen, atrasentan bexarotene, bortezom b. Bosentan,
calcitriol, exisulind, finasteride,fotenustine, ibandronic acid,

m | t ef osi ne, Ini(2RAR}M1rexsiobutyl-2s(56-difnatbyd H-perzimidazol-2ry!)pigetdin oy} 3148,

hydr oxyc 1 P argase, pentostatin, tazarotne, TLK-286, Vel cade,
Tarceva,'ﬂé@g%ﬂ@gt?ﬁgﬁgg’ QO her anti-angi ogeni ¢ conpounds i ncl ude
acitretin, fdAji(2R4R)-de(1H-berzirdiniazole?-yh-dladiobatydpiperidin-4ayilg3-(6t at i n,

aplidi ne t‘ﬁi *peﬁ%t ;Sel conbretastatin A-4, endostatin, hal ofuginone,

r ebi mastrg?, YIPEHRY- 'Y)H@@'I imd, squal am ne, ukrain and Vitaxin;, WO
2009/5004427 PGl thofyBpitin/S-yh)-3L{12R:4R)-1-methyPRbi(triflob epedtiylpaHed conpounds
i ncl ude but  are r]%t |1 mted ta, ci splatin, carboplatin, nedaplatin, or

oxal i pl agqqqn,m{dazo- -YiPiReldi-thiuteay derivatives include but are not linmited
to canpt ot heqLKQR,ﬁ%-ZWMﬂLWﬂBE&I?W1fln_e@lyfbiﬁéi'ﬂﬁ\aﬂm]@? Offlole-4H-1 30t ecan,
SN- 38, edotecarin, and 5 topotecan; Tyrosiné Kinase inhibitors are |ressa
or SUs4tenzegdipxipdhyleancl ude Herceptin, Erbitux, Avastin, or Rituxi mab;

I nterferons i1nedpldR) VY BLESEZHida: 21 HhEfh din - pha32@. interferon,

al pha- 2b, i nt@?% er o%lzgg'ﬁat?é?{ ntler%(gr o¥1) ggﬁ%@@?@@rﬁ'{ npgr %@r on ganma- nl;

10Bi ® ognethbxyphepybreanodi fiers are agents that nodify defense mechani sns
of living orgam Qr. Di ol 9k asp i Ch. ViV o &rowt h, or
differentiat 93@%?&? ﬁsrggigwcgﬁ ﬁtlﬁl??ﬁ@%ﬁﬁ@ﬁgﬁf@yﬁ%gé@ﬁﬁ ﬂi‘ar(rgr activity.
Such agenethylpyidiodeyljureat i n, | enti nan, sizofiran, picibanil, or ubeninex;

or ocar bazi ne VUERARLAR IS BB ladb R e -FuRiakotdiva viks SRR -

" Abnor nell,4-behtodisxiné-B-cartroxansidsl herei n, unl ess ot herwi se indicated, refers

to cell gro i.s,J hdepe nt_.of . no eqyl at.ory.nmec LSh e.g.,
| 0ss'%of con%[t&'?n )ﬁ-ﬁ?yﬁj‘.g'ﬂﬂssn%'ﬁ‘éqﬁfaggbh‘%"%ﬂwgwﬁd'@%&?ﬁ’ﬁwﬁ‘b
L_urmr ce|ll4_§eﬁzoum(|ﬁé-ei_;daadox]?hﬁdjé;f erate by exp_ressik_ng a mut at edzt-yLQsi ne .
i nase or overexpression of a receptor tyrosin i nase;. zo. eni gn an
mal i gnant ceﬁ'[éz'gﬁ%;'tzh&s‘ﬂmtw"ér"h&a% %85%‘45‘1i'ﬁ'em¥i'mﬂ’?’ T))é]r'ﬁ-3‘t yrosi ne
ki nase aydyét i4Perdodidxine-6-¢arbdR¥mideror s that proliferate by receptor
tyrosi ne Ki nases; y tunors that groliferate b%yiaberran

s &55 an o, rate t
seri ne/ t hr eonflRR ARNAS&HRanzirmidazat-2-hd-methyipipsridin-4mi 3rdi3-gihwdre-bét | s of

ot heyy Prhkbfibahievf lﬁéﬁeases in which aberrant serine/threonine kinase
activation occurs. EST le conpounds of the present invention are potent

i nhi bi tors ofl-[@RARKAE chipso-d Hebenzimidaaph2:-u) 1 onethypigesidin-4-yll$(6as

anti pr O'rﬁétﬁrlwljid{ﬁ-& s (Lgh anticancer), antitunmor (e.g., effective

agai nst so Y tum)?&gﬁl, anti angi ogenesis (e.g., stop or prevent

prol i f er ati ohal(2R4R}2-(S-ahterovidtbenzinidazohqylyel-methylpiperidin-dnillys-fluworotddns. | n
parti cul ) e sent invention are useful in the
pr event id?{#dg;n'zﬁttrgea %%ﬁ%oé’i:%?b@g?ﬂg@y of human 30 hyperprohferative

di s@sders sub{(2R 4R 1-methyt-2-46+dtrifleorogethyl)rtii-beafintidez ol-2wdipipekiditird y[}-

bl adder ,, br.east, stri ovarian, calorectal, prostate, pancreatic, |ung,
vul val , %#9&85?&’:1ﬂ%&&??@%‘ﬁ?fﬁ%ﬁ%@m'gsr comas, glioblastonas, head and
neck, and ot Ne[(2R%Rg2p(1Bisberziridagoit2-ping -raehlipiseridphd-gi-2B-aibly@loasda of the
skin (e%. Es(ﬁri,asi ?taéanﬁ_ beni gn hyperplasia WO 2009/004427PCTAB2008/ 001575
- 106 - bE§Pzediexing-Ggashet 'Pé'.'"b&e,' BPH). It is, in addition, expected that a
conmpound of WFR?#R)E_Q 5-metiSaL1 19beRBimidfoL25)- faidthyibipeAdinlag]-336s ange of

| eukem as and | ynphoi d mal i gnanci es. I'n one enbodi ment” of the present
i nveft i retbexypyrdins-Wlreat ed from | ung cancer, bone cancer, pancreatic
cancer, gasthig. j 0 61 1\ ]3 i e ol 1§ €K eous or

i ntraocul ar ?re( é?n%ﬁ%’@pgﬁg'ﬁﬁ@ gg%??%v‘%&?‘é‘n@ aﬂﬁnﬁqgt%eenco @é?@a , rectal
cancer, Ybpipedadingkyllurea;anal regi on, stomach cancer, col on cancer, breast
cancer, uterine cancer, carcinonma of the fallopian tubes, carcinom of the
endonetrium carcinoma of the cervix, carcinonma of the vagi na, carcinoma of
t he vul va, Hodgkin's D sease, cancer of the esophagus, cancer of the small

i ntestine, cancer of the endocrine system cancer of the 10 thyroid gl and,
cancer of the parathyroid gland, cancer of the adrenal gland, sarcona of
soft tissue, cancer of the urethra, cancer of the penis, squanous cell,
prostate cancer, chronic or acute |eukem a, |ynphocytic |ynphonmas, cancer
of the bl adder, cancer of the kidney or ureter, renal cell carcinons,



I n anot her enbodi nent cancer is selected a solid tunor, such as, but not
limted to, breast, lung, colon, brain (e.g., glioblastoma), prostate,

st omach, WOR8MEW#42¢, ovarian, skin (el anoma), endocri NRCT/IR2B48{0AE57S
testicular, and bl adder. The methods of the present invention include the
use of small nolecules which 20 inhibit Sno, in the regulation of repair
and/or functional performance of a w d@&2range of cells, tissues and organs,
i ncluding normal cells, tissues, and organs, as well as those having the
phenotype of ptc |oss- of - functlon hedgehog gai n-of -functi on, or snpot hened
gai n- of - f unctN-6@R, 4&)%21(H§{banumldam2wb] mhmpwmﬂnﬁaud]chma]ﬁa@m ¢ and
cosnetic aarﬁgxénql?y ons ranging fromregul ation of neural tissues, bone and
cartil ag% ormatron and 25 repair, regul ation of spernatogenesis,

regul ation of1- [s(maﬂ) AUstbenzimelpabb2-yhH -isdbutyipiperiinvayl]-8Ad- ot her or gans
arising from rimative gut, regulation of hematopoietic function,

r egul at i " 8P I)ﬁ 'ehd hair grow h, etc. Moreover, the subject net hods can
be peg f or nmed Wzaem)sz -(Trabenzimiduzor-24Hch- mtwupwﬁcﬁn@yq -5-chlofd-2,3adihgdrocel | s
in a whole a rTg\ é vivo). See, for exarrple PCT publications WO 95/ 18856
and WO gbﬁmigf 1oxi E'GT‘Fﬂib?’@Wetreatl ng", as used herein, unless otherw se
i ndi cated, meaRIRURYSLG-cHlorodd H-BEhBiidiFol- 2%“%%&%@&%%“’4%&%@ of, or
preventing the di sorder or condition to which such termapplies, or one or
nore synpehesyRridiudiyuieasr der or condi tion. The term WO

2009/ 004427P(T, Y. t @2@, her ei n, unl ess
ot herwi se i ndi Q%%e%?q%é?g@zﬁgld?%@ £y Il) 4> #]Sﬁ’& 'ﬁ’b"ﬁ' EgEs eat i ng" is defined
i mretll ateylanophenydurea; The present invention also provides a

phar mceut | oo AR 2o Ras P peRiARPo LIRS AR O,

defi ned methaxmmdat—ﬁ-qhumat h a pharmaceutically acceptabl e adjuvant, dil uent

O drER AR SRR S B e S BB o o

|, or a Phureaceutically acceptable salt or solvate thereof, as

h bef def d . w.t pt apl t, todil t
e et RS i R PR B T M B A B 1o
f?l”?ﬁi’”‘tl (161"ﬁ¥th9ﬁ> E@Iﬁdw-llsl | (uilea N (a) 11 (b), | IS/E:) I I(gléI 11&/(6)) ”vl((?)

C e €)., a),
V(b), V(c), W%Ei 4\!?§>e?—§< %%'m"iﬂzebfv‘)\} 'éy P‘P@f'@@yz-y‘lr?(%ﬁwvm 4. Vii(b),
VIl(c), t}gnlz(,g,},x,ngmjcg(bb)(@)"deor a pharmaceutically acceptable salt thereof,
in the preparation 15 a medi canent for the treatment of cancer.

For the abovd- I&%IMRérﬁe(é melbpryyd tirhenzimidazal eyl bIaeibyRiperidinst-wh 8dbwi I |, of

COUTr%E£, M oWid &g9mpound enpl oyed, the node of adm nistration, the
treat mantétgggwl Iﬂ g" ﬁe di sorder indicated. The daily dosage of t he

conpound of I#bK?rBI%R)’rZ G-methexyrlirebenzimigdarol2-yi-d gpethvlipipesidin4-¥ll2.3e in the
range fr o, ¥ 1 20 ng to 250 ng, nore preferably 10
ng to 1@%9%%&ngogg{axﬂ@?ﬁé§1??@w%l SO0 enconpasses sustai ned rel ease
conposi ti ons.1-{(2R,4R)-2dAHrhenizinait azol-26¥1)- -1 ineetbyipipecididsd-pll-3i#e present

invent| active compound(s)") can be effected by any

met hod t 5'%@(1' ﬁ\&%&élﬁe&y %Py of the compounds to the site of action. These
met hesds i ncl uG[(QRJ.ARb-2r(0thmmmtdazcamﬂymeméthylplpteﬂd|n-435|]}armieh9|uaéa i njection

i ncluding i ubcut.gnequs,. L ntr scul ar vascular or

|(nf usi on)g 3 %ﬁﬂﬁgﬁaHs@@Fﬁﬁ%ﬁ#ﬁw%?Fﬁ?tﬁ%'peﬁ'ﬂ@"‘aﬂ S\ﬂé Gonpound may be
appl i ed dvpeth ﬁjyhe.ntjaﬁ lﬁ@y or may involve one or rmre ot her anti -t unour
subst ances, Tyor exa ? hose sel ected fro for exanple, mtotic
inhibitors, fl dFZ%QBEET(‘é -CYRAg 1 Hshgnzimidarahd- {QB -1 ﬁ@etag'emeé'd'ﬂf‘bv'l és&§np| e

ci s- pl atphéthylgPridiasbMred:i n and cycl ophosphami de; anti-metabolites, for
exanpl e 5-f uorouramlaﬂggt osi ne ar abi nosi de and hydroxyurea, or, for

exardl e, one SchlaradN-{2 rath- ﬁﬁ‘ﬂlQxbfét"hb%fﬁlm@@ZGF%MI)ﬂs@GthYIP'ﬂﬁmdébéﬂﬂ Pat ent
Appl i cat 99"12'&'0 ﬁﬁ%ﬁ’%‘?%f*ﬁ?{sﬁﬁm 43, 4- di hydro- 2-

met hy1- 4° oxoqui haz N- nmet hyl ami no] - 2-t henoy1) -L-gl utanmic
aci d; gr owt hN-[(2R,4R)-2-(6-fluoro-1H-benzimidazol-2-yl)-1- methylplperldln-4 yl]-2,3-dihydro-

1,4-benzodioxine-6-carboxamide;



WO 2009/ 004427PCT/ 1 B2008/ 001575 - 108 - factor inhibitors; cell cycle
inhibitors; intercalating antibiotics, for exanple adrianycin and

bl eonyci VOoanNuGeR7 for exanple interferon; and anti - hofGHHRAS/PEYS exanpl e
anti-estrogens such as Nol vadex(r) (tanoxifen) or, for exanple

anti -androgens such as Casodex(r) (4'-cyano-3-(4-flu orophe nyls u I
phonyl)-2-hyd roxy-2-methyl1l-3'- 5 (tri78luoronethyl)propionanilide). Such
conjoint treatnent may be achi eved by way of the sinultaneous, sequenti al
or separate dosing of the individual conponents of the treatnent.

The phar maceut-[(2RI4R)etrpysiohlty2-(fapethoxy-1ékbensimidagel-2-y)pipetidindsyl]-3461 e f or
or al [ 0. tablet, capsule, pill, powder, sustained release
f or mul aﬂ“%@ipyﬂ%’l @gﬁﬁrte?m suspension, for parenteral injection as a
steril e sol ut1-f{BR,4R)<PBBuaro-101- batmh&iaaol,-z-fyt)n-mﬂiwﬁd)eriiﬁhmwl]sa-(eati on as an
oi nt ment o rnfor rectal admnistration as a suppository. The

phar nacemF Y"@B‘ﬁ%éﬂ@'ﬂ?ﬁon may be in unit dosage forms suitable for single

admi rg st r at i op[4¢hlere3(thifflustorrefMHphdmdl-P{BSIEDL ietidfl-5q8mehL11en Wil |
i nclude a conventional phar maceutl cal carrier or excipient and a conpound

accor di nRenzgmidezel2-yhRytaidens-ydurea: and i ve ingredient. In addition, it may

i ncl ude ot hers_iEstoN-12R 4R -ﬂf@fr@ﬁﬁﬁ?ﬁ'l—ﬁﬁenﬁﬁﬁdﬁz& Z%Iﬁhféirﬁy-lplﬁ&ldtw s, etc.
Exenpl ary parenteral adm nistration forms include sol utions or suspen5| ons
of act i vé3rtiyseridsbemzosiaxing-e-cathoxamides O ut i ons, for exanpl e, aqueous
propyl ene gly, i h dosage forms can be suitably
buffered, if %@arﬁa&%ﬁ&ﬂ?é@céﬂ%@é sd z'}eg{):ﬁutl cal carriers include inert

di | uehts or fInIOhemanﬂanemt theumveammtﬂates tmaicompolnd nf Eornuia | pfharemaea;du cal

Favor | et bRy, & VARG £ e ifadok 200 LR ROR AP B2 s o1,

tabl ets deydra+1n4-bgnmu10ms-6€mcquam|de; orsmrmacemttcally:amapdhbhayalbmeeem oyed

h h
cortain 25 congrecrirndndb ThAM RYEPn G AgoReHee 3L ofula Peberediteie
gel ati n combpoamdcisa.1 Rﬁld|41R)Qneyd|qbutyl42hxsle:dﬁne1§ylalgebélszlmwalzolazrynmgemuum
i tal c re often for tableting

t t | | f at f
S ot L -2 e i 3 OHsR, br 2 PEpire e RS CA e B TALIBOERE aved | n sof

and hard fil |I|¢6n6%hﬂ$ddﬂn6rﬁnﬁélhﬁéntld?fl%ﬂété§ tfla eraﬁr«pbuad of F@uhﬂn@i Whereimsdigde
| actose or m | k sugar. and nmol ecul ar wei et hyl ene gl %col s._ \Wen

30 aquecﬁ%“%ﬂen@ oNJ(%+ 4@) 25(510{3'%9 -dHekanzim aFQJrZ )5'3/:1rm%mpme§fi A Y88t he

active Wﬂ@dnﬁ?&bﬂ A-pERYodISxifE Biansskarhilid) Bﬁrd ?Hﬁrnﬁd&%ﬁn@éllynﬂc&rptable
flavori ngltggents coloring matters or dyes and desired, énmul sifying

agent s oyaltdbergehdi ng agents together with dil uents such as water, ethanol,
pro ene ¢l [arasel Méom

D boethoa a2 Tpili P sHRRRASHO vERBH REEORPa LBfpBR of prepar YoV Sus
phar nacelspmmhdclf»rrﬂdﬁﬁ ABN2- (ﬁ;rowan@rﬂsipl@enzim@aadfzmlb 1dﬂet’mbipeeld B3n6- ar e
known, e , For exanpl es, see
Rem ngt %e@tkg@ﬁa arqr C@éﬁ%&éﬁl%%&%&ﬁmegghﬁ #pany Easter, Pa
15th Editionldg mﬁéé)nboEThmtélxeampemmtqm tqwce:hpomd of oarmidall Whérein daid t her

illustr ex t hods
of pr epgcrl rf% ﬂﬂchggghrﬁ?éxﬁ"ep'\%ﬁwgﬁﬁ ﬁﬁ Sn@@*@ g@“#al?e'ﬁm'dgé%l?y%ﬁe t he
presmnt methgipipeoidini-4-yllarea) oma plearniaceativalipaygcéptablesatttigreodf the fol | ow ng
CronT e et i BERBEBoOR AL o i K SSBRPLRS ol i

M xt ur e.compesfd M0l epul es (V2R 4RN2-(PH- tfa?rzﬁn.abzdﬁﬂ-yl):&rrhahﬁlrnpeﬁhmseymtab(ar W se
noted, exist as a racemc m xture of diastereoners

ngl e
enant i orf¥PEPRNEYDWiEdoAER Rhaacsstically Acqertable thh%rﬁgf known to those skilled
inthe art. ﬁ@ﬁ@bﬁﬁod?ﬁhﬁﬁ%é‘ﬁb&mtﬁﬂﬁ@lﬂéw @8@(}5 bind &f rdrfrRith | WherBint S3d

preparations and exa 5 bel ow, the ng era condi tions used, unless

ot hetwi é’@"?ﬂ%ﬂ@a'ﬁeh'[(ngr@)aknﬁﬂm'-@v@ “mathyl- Frberzimidazel-2<ypinesidinrd-¥11-8-1648- A
l ! t 95% A
Poso e (ot Byt hyfurd 6 SpiiihigiRong Bbodeble W tightble, 10, @

acetonitril eJn on@esoflionent theninventioprrelates tata coopoBdwfForaula bwhateinrsaid ow

|r g';nezatl on. n% %Qe[gg%%ftegg%mgl_%epar J'ﬁyﬁ@&ﬁﬁﬁ@f’gg’%@ﬁ @%ﬁ?‘%@?ﬁ'

illustrate and exenplify the conmpounds of the present invention and nethods
of preparing such conpounds. It is to be understood that the scope of the
present inventionis not limted in any way by the scope of the foll ow ng
exanpl es and preparations. In the follow ng exanpl es nolecules with a
single chiral center, unless otherwi se noted, exist as a racem c 25

m xture. Those nolecules with two or nore chiral centers, unless otherw se



- 110 - (2R 4S)-1-tert-butyl 2-nethyl

4- (et hyl sul f onyl oxy) pi peri di ne-1, 2-di car boxyl ate: (as described in F.
Machet t i W@2000M00432F dero, F. De Sarlo, A. M Papini, M PCTIRRYSOGISTHA,
Brandi, Eur. J Org. Chem 2004, 2928-2935.) 5MsCl (6.61 nL, 85 mmol) was
added dropwise at 0 Cto a solution of (2R 4S)-1- tert-butyl 2-nethyl

4- hydr oxypi peri di ne-1, 2-di carboxyl ate-{21 g, 81 mmol) and DVAP (100 ng,
0.81 mml) in pyridine (50 nL). The mixture was stirred at roomtenperature
for 5 hours and then was concentrated under reduced pressure to renove nost

sol vent . dikydrad ,4-Penzadigxing:8-cashrxamidel osacprhasmaseutically agaeptabie salhthereof. x 200
Th ted

intier ' educedh ghe EtoBIRENtHAS iivehfith Ridtes WaCBmpblind 6f Bl | ARERGTLAE ©

0i | . LC-admpaB®d.id Stfluord-NJ(ZR 4R)- 2((5Rnﬁlhpx1—~1tﬁv&nzbuﬂgtol2-yﬂkﬂ Frpéthylpiperidin-

o o B SR GBS B ol b PSRy SEci  © 2

4- (nrsthyslattuhémbyl oxy) pi peri di ne-1, 2-di carboxylate (26.7 g, 81 muvl) in dry
DMF (100 15 . Th i t 60C fo 8 0 nL
wns added ¢ o 1ohEe Fabotinentie MiRataTialss o8 parbaind S eI LSRN $38t anc.
(2:1) (Zompdiddnl) . Tie conbmmbr@MRZRmd)%zescmmxy\ammzwldbwr@ymd

dried over SAH, filtered and concentrated under reduced pressure to gi ve

a col or |/B8ty Re"QE‘%V@'Z(%Q%"’f%UI\P@"ZQ@'BX'OFIs “’90’93’%1%) or

20( 2R, 43)"31",5@&,;%5"5{ Xéce%tdﬂ?é QM{ tHeréd) | nopi peri di ne- 1, 2- di car boxyl at e:

(2R, 4R) tert-but 4-azi dopi peri di ne-1, 2- d| car box?/I ate (22.5 g,
79 nfol ) was |ldp§%6mbéd'm¢ﬂtrﬁ|ﬁ inyaaton eipdestoa CWBPQ}"(deﬁ,EOfB‘U@ wherelgsRidi, and
t he app s fidush t 1 xture
was hydra({;)ogr1i nat gg até a pﬁgg égsﬁ&.priéngg% @?ﬁgﬁ}' %o@nmﬂltoggrrggrlg%ﬁrgﬁ? Eél%gmﬂou
filter edneuhytpmudmywneaeoraamhauna@eutmllyhcmtaun@altMeohen concentr at ed

gdﬁ/lrs r Sggcgr?ln 85%@@%@8,@&thﬁ§\ f_ayf[a ? g?rﬁgl_)@r{ed[ ﬁﬁorﬂ‘julla ARRerehSAid

4-(2, 3- choi‘npd:uodmid(ﬂﬁi 4R)-215 6adimethyb1H- benz|m|dazo| 2-yl)-1-methylpiperidin-4-yl]-3-

car bgxanpdo di ne 1 2-dicarbox 42 7BCT/ 1B2008/ 001575
acp o 85 ey R atyited, of atimte dlcdly aciepfibly Salbtherdar

di hydr obenzo[ﬂhh[plegﬂrdumoenﬂm Glsoaemewlola:nmndﬂ fo? t@treatnibiht of abmdrmahoell DI EA
- anri oAU A b Aol RSB APRTsANG 16133 FapimaLAE SHGUY Bb 2 he

m xture o%ﬁﬁ)o'fuhé df%uhulbngar%obham%eﬁtnowﬁ asteptalsid salt theyeoT thabresfdctve if or 18
hours. Water g was added to quench the reaction, and extracted with
et hyl ade@tipg PQ°’J@13166" giothor ganic | ayers were dried over MySO4, and
concgnt r at ed Adneel Hé?diﬁcmé @r@§8éw§all.ﬁé%na%m¢@stMﬁe Rorms, 1 98" GOamANI on
(ReadySep, 120 g, silica packed th ethyl acetate/heptane from 0- 50%
to gi ve refeeenseitae agmawnqam F@n@da.lwes sg (Ynless ofherwise apeciied), js meant to 4
mn).

100 2R 48108 oY 2R e a Ny 1)~ 4 L 2 R S me BT 1 11 oXi .

car boxarsafagphpeolympmpd, galtarrmodwgtbemfd Li OH (1. 23 g, 51.4 mol)
was added to 5r et hyl

4- (2, 3-di hydr'?)1 @ér)\é@?)g?ﬁéﬁhr&zoxn%?k%a rh‘gﬁ%n)@ 0 prl peri di ne- 1, 2-di car boxyl a
te (5.4 g, 1 8nerewmibpdimentHRe KBotEniaselected:ftom the goupricpnsisting bhbasabaelt i ng

v noaeaNes. MedibiRSEnR. c4Rar Iveraah i el BmybEarola’ luntl kddder “Gird ' "
et hyl awaheére ;iaﬁcveallGQ:hambézr sgdire oanganmloanbayef shevdead ohsr; aelclovanariég;'ﬁ@ftouand
ve the aci asS a Ite SO

Zggcgn'zg Eaeo%u% ,Ql‘cljﬁ'rﬁnor@% R’tﬁ'ﬂ}e fanger, b‘&\ﬁ/'la" cancér recta(\)l c%ng:er 0</:(’)ance fIYEe an07 3

24( 2- amrégiod - steinarh RARSet L6lah wanBerl breélst 4arcer, uterine cancer, carcinoma of the
20di hydro enzo| b] [ 1, 4] di oxi ne 6- car boxam pi peri dj ne- 1- car boxyl at e:

do
4- NSOy IfaloRiamBibes zczﬂplaﬁmeq fith saergiomﬁ&msnnﬁ%mmaga eldiecaryx aCafcipemasoby
(2R, 4R) 1He (Aghs, &%.ms%rwwwa ‘Hdd%kr% éim%é%é E:Qr%fi'%fpirhﬂ és’opﬂla ué Q?éhcé‘re 6-

car boxam do)pi perl di ne- 2- car boxyl'i ¢ aci d

12. 9 mmff theyrsinat) intestine 3capcer f | the rgnsiorrine, smen( 3@nﬁﬁr) ofé!mjtlnmdr@lgudtu ng
solutio r Me r ) vvas
added {61R Sthelalycr gl IchRER B St Pt Safeqnky of sotsgud’;

100 nmL). The organic |layers were dried over MgSO4 and concentrated to gl ve
a red solid. Purification was done by Conpani on (ReadySep, 120 g, silica
gel packed) w th nethanol/nethyl enechloride from1l-5%to give the title
conpound as a brown solid 4.85 g (80%. LC-Ms: 511.2 (t = 2.4 mn).

30N ((2R, 4R) -1 - et hyl - 2- (6- et hyl -

H benzo[ d] i m dazol - 2-yl ) pi peri di n-4-y1)-



2, 3-di hydr obenzo[ b] [ 1, 4] di oxi ne- 6- car boxam de:

The( 2R, 4R)-tert-butyl 2- ((2-am no- 4- net hyl phenyl ) car banoyl) - 4- ( 2, 3-

di hydr obemM@ap®s[op4422] di oxi ne- 6- car boxam do) pi peri di ne- 1-RG/B3OPI0ALSES (4. 8 ¢,
9.4 mmol) WD 2009/ 004427PCT/ 1B2008/ 001575 - 112 - was dissolved in acetic
acid (10 nm.) and stirred at 65 C for 2 hours. The reaction m xture was
concentrated under reduced pressure to7denove acetic acid. Then TFA (10 nlL)
was added to the residue. The resulting solution was stirred at room
tenperature for 2 hours. The reaction m xture was concentrated to renove
TFA and eangenekthe wrethraceanser wf theopenis.upropiate gancer; elronisror &Me feyke@idiehyde
sol ution , ) nd i t regl due
T et hanphBedie yendRy. cnBel ik er CARCel B e ity df ity rbfar

t enper at careinbma, takminoma tdidhe Iiehalopéivisn ogaplabmsoofytiei centiah nEFfous28ystén was

added c [ly.at O The reaction m xture was stirr at.room_.. .
Femmor o sl gy 6ls, WRRhGRE, Bl RS Bt e, pidBE piitary
Sa';ursat eaheg{gngndigmo?thbnrmwaewmdréoﬁtrﬁlfG%gmdg canders, hy| aCﬁt ate (200
m.) were a and the.m xtyre was stirre out. 30 nj, nyt.es e. organic
Taver was. selaPaPEmbRmEn: echeRERaNentinn iR na BELE ;e fEarTed o
puri fi edcditefsonariin id ferihaPcobflindadmstéflg Basai®anthalanGmeimt@i2C12
from2%6-8%to give the title conmpound as an off-white solid 3.0 g (78%.
LC- NS: 4dgompoul pgfprmulg_lzor,ﬁ pham@gg*tg:aﬂy aceeptable salt thereof that is effective

N4( 2R, 4Rh1iafidgisBanantecddiddamet.- 2- y1) - 1- cycl opropyl pi peri di n-4-y1) -2, 3-

di hydr obenzo| b] [ 1, 41di oxi ne- 6- car boxam de: Acetic acid(0.075 nL, 1.3 mol)
was Hded to la eng @mkadimentghe RearRer Js (a Holidotumor selected from the group

el 0,4 BRT LA, R SORRR e, bl oo

( 1- et hoxhebddroyosapconga.tlungreanoer idnemancal andypandreatic camder. was added to t he

10 m "t hon NEcHeRAAEATRD Bikotl b kuidd Fdrife RbalrielTol iSRRI SR T©'

car ef ul Igrowthhin a enamhmah whiott coraprises administerirgg td6ai Admivalras. aimbuidadfua at ed

sodi um bi car bonat.e. sol uti on 0 m ng et hyl et at 3 ) re. added.
The T oL i FpiBulst ira, phgrmas ety HeP¥riaBisat fetedd il PRy o0
Product tweaing@bnbimeal deyl growibainicombiriatiod withoan aati-tumoi agem sgfictepiofedradie Wi t h
CH3OH CH2C12 from. WO 20.0?/ 0.04.4%7PCT | B2008/ 001575 - 113 -1%5%to0 ﬁi ve the
naned cdHPYRIFENsisting @hinitotic Jphigitors. ﬁ&vggs%aw@, \Et-metbslites inteycalating 1 7
M n).  antibiotics, growth factor inhibitors, radiatiohX2@®ll € cgcle inhibitors, enzymes,

1- ((2R 4R) - 2- (1H benzo[ d] i mi dazol - 2-y1) - 1- net hyl pi peridi n-4-y1)-3-(6-.
5(trifl JOPYRRTesAse piphibipts. Riglpgicale respopse nodifiersy anhedies > cyfptaxigs. anti-

4- ( 330( 6-Hdrmbhéd! AnaEiHdrGyersdi N- 3-yl ) urei do) pi peridi ne- 1,2-di carboxyl at e:
H 10A solution of CO (345 ng, 2.13 mmol) in THF (10 nm.) was added to a
sol ution of (TR pregent inventiomalsp|provides foyja pharmaceutical composition comprising

4- am nopy | gine- i t rﬁygg : ) at
room te%p@?i%cﬁkr’g% ué’l rg?aggi n haxc?uﬁfgqg\ggpgrt%;}) ?uér at %‘85‘@ %éocre b!’:?bé]%g?lg
Then 6- (therenf, and aphaimayreytidally aceepiatileearfiess ng, 2. 13 mmol) was added to

the m xture ' i,0 [ t o) S.
varer (50 m) e regedftiiroR ottt bafeln O mdidiy, 2 cdiibdiny Yt T
or gaasi ¢ dompeisingasactingea edrepoumbofdoineda®ier MgSO4 and concentrat ed under
reduced pressure. The purification vvaé;o(g%g@ by Conpani on (ReadySep, 40 g,
silica gel packed) wth ethyl acetatgq/heptage from40- 60%to give 10 as a
white solid 550 ng (64% . LC MS:R%B47) A(t = 2.5 nin).

(2R, 4R)-1-(tert-but oxycar bonyhbé - R84 uor onet hyl ) pyri di n- 3-

20yl ) ur ei do) pi peri di ne- 2- car boxyl i c\aci




LiOH (118 ng, 4.93 mmol) was added to a solution of (2R 4R)-1-tert-butyl 2-
nmet hyl

4- ( 3- (6- WO RGobModhet hyl ) pyri di n-3-yl ) ur ei do) pi peri di n@CT/IB2WBBUSHoxyl| at e
(550 mg, 1.23 mmol) in THF/ MeOH water (3:2:1) (24 nL) and the resulting
solution was stirred at WD 2009/ 004427PCT/ 1B2008/ 001575 - 114 - room
tenperature for 18 hours. 1M HCI sol ut7®n was added to reaction solution to
adjust the pH to about 3, extracted with ethyl acetate (2 x 50 nmL). The
organic |layers were dried over MgSO4 and concentrated to give the acid as a
whi t e sovithiasobstityteddepnzene-d.3diaming iptheqpresence ef a coupling igagent resulting

5(2R, 4R);nt = i = Y8-RoPH eyl 5 -

(trifluor Sﬁée?%@%“éb r"?(]ﬁ( Be@?&oggia?' oik"?)’?gg@?ﬁ?@eﬁ’l‘&rﬁb’%%%t@?ted to about
Benzene-102Cdn the presénciofran acld suchas hgetiwsaciditdeform @ compoundraf farmul2R, 4R) - 1-
(tert-butoxycar bonyl)-4-(3-(‘6-(t rigRkuor oggghyk) pyridi n-3-yQurei do) pi peridin
e-2-carboxylic acid (500 nmal. 16 pmol ),/ B 15563 ng, 1.27 mmol) and DI EA
(0.403 nmL, 2.31 mmol) 10 i X\ R thﬁmresulting sol ution was
stirred at roomtenperaturpg for| 8 r620 nm) was added to the
reaction m xture and then kxtr ethyliacetate(2 x 30 nL). The
organic | ayers were dried over My cRntrated to give a red solid.
Purification was done by Conpani on (R8adySemNR*d@x®R® silica gel packed) wth
met hanol / net hyl enechl oride from 1-5%to give the title conpound as a 15
white solid 550 nmg (91% . LC-Ms: 523.3 521.3; (t = 2.3 mn).

1- ((2R 4R) - 2-( 1H- benzao[ d] i.mi dazal,- 2- - 1-nmethyl pi peridin-4- -3-(6-

(111 B wor orre51 BT RGBSy apages methods SEbRbaRhE Zpinpofipds b Formbia 1,

2- (( 2- ardorsppigibgy | ) car banoyl) - 4- (3-(6-(trifluoronethyl)pyridi n3-yQureido) pip
eridi ne-1-car %oxy ate (550 ng ‘iZLEP | ), was dissolved in acetic acid (5
20 nL) and si@r efieaingsBcempayndoffiuia Bre reaction ni xture was
concentrat ed under reduced pressure tBOCg¥ve acetic acid. Then TFA (3 nl)
was added to the residue. The ri%glt'/n Btion was stirred at room
tenperature for 2 hours. The redCt\ t Ur® was concentrated to renove
TFA and did next reaction w tHO rthe 4fication. 37% fornal dehyde
solution (0.25 nL, 3.2 nmol) in wate S g@dded to a 25 solution of the
residue in nmethanol (5 nm) and t */eactN on mi xture was stirred at room
tenperature for 1 hour, then 1M sBH¥ um c)MeBIRShydride in THE(3. 2ni,
3.2mmol ) was added carefully at 0 C. The reaction m xture was stirred at
roomtenperature for 18 hours and thenDsol vent was evaporated in vacuum

Sat ur at ed soﬁsgum Ritk 8" PLBRIGNS W Hifdrah é&gpg}gbgucfrr@gﬁ}ﬂ# fo_]ﬁﬁﬁfaaﬁ,%n(i‘m m.)
SRR :

wer e added and the m xture was stlrged 3 e organic | ayer
was separated and dried ovgn MySO4R andﬁ trated. Product was purified

by Conpani on (ReadySep 40 g\n iliqq/aR@eI N with CH3OH CH2C12 from
2% 6-8%t0 give the title fompound\as of te solid 270 my (52%.
LG Ms: 419.2, 417.3 (t = 17 nijn).y/ 427PC T/ | B2008/ 001575 -
115 - Exanple 4 1 2N

RSB
- (4-cyanophenyl) - 34( 2R, 4R) - 2- ( 5, 6-di {9_?);?@[ d]i m dazol -2-y1)-1 -
met hyl pi peridin-4-yl)urea CN (2R 4R)-1-tert-bu @ 2- met hyl

4-(%(4- cyanophenyl ) ur ei do) pi peri di ne-d, 2- di carboxylate: 0 /("

(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, 3H,
3¢, ¢, BN, B0, 70, 3P, 32p, 33, BF, and *ClI, respectively. Compounds of the

present invention, prodrugs thereof, and pharmaceutically acceptable salts of said



4-isocyanat obenzonitrile (1.17 g, 8.13 mmol) was added to a sol ution of
(2R, 4R)- 10 1-tert-butyl 2-nethyl 4-am nopi peridine-1, 2-dicarboxylate (2.0
g, 7.7 nivodJooyaessdEt 3 (1.3 nl, 9.3 mol) in THF (30 nlL)PCTARY08/AUSTesul ting
solution was stirred at roomtenperature for 6 hours. 1M anmonia in

met hanol (5 nL) was added to reaction m xture to quench excess isocyani ne.
Water (100 nL) and ethyl acetate (200-mE) were added to the m xture. The
organi c | ayer was separated and dried over MgpSO4 and 15 concentrated to
give a solid. Purification was done by Conpani on (ReadySep, 80 g, silica
gel packeathpaunds oztofighidepredmuge Miegh amﬂathrtbmah)eﬁﬂ%mrmdglsompehandﬁoeattm a

whi t IR 2.9 09 LC-MS: .403,.2, 401.

(2R ar -1301opES O RE SlommLatR, MR- 1. sceRs, o s e sEh-o. Geain JestpRiAl: .

?gk b%yl l?b?m,t domﬁ&lﬂd@'bf(thé:i)ri@l@nt InvRptionDio) examprAthese tito avisieh rddicattioé
er - ) ] .

o 8 5aREs RBEY B 2 and e e incarpsated sarg; ussful gk gTug: ancfarsybsirgte tssue

ol )s | ngidtlblikPEEsapE e rTritidted; 1&., CA% aRd Ladod- meer 93@|f%b!&9e§%élbhﬁh6urélﬂ§

stirred at roomtenperature for 18 hours. 1M HC 'solution was

react i orPrefaried; fas their a@ﬁﬁﬁspf ;ﬂ‘?ﬂﬁiaﬂﬂjb@f‘%detéﬁttap&&t ed ushenr §¥W’F“t@6eWﬁhe (2

5000/ 00 NEAVRE U SuciPasbRyeRlfp, £, eﬁ/g%ﬁa #fertain therapeutic, advantages | e

aci d as resulting drmlgraatglaoehagolacgse@bnlltmdqv&xm ancregged irf tvivo ,’z-aE-hfa 9y .

2R, 4R 4-

( o no)p gﬁéetﬁubyégqezﬁlrgmeg%?aéd él-f'emn?%%ﬁ?gfe%h)lﬁagom%améaﬁées(

54, 5tadi nsbdtopichityriabeled c@mpownmdsnaf t(\isgnmntnﬁnmﬂrpmdr).:gasherdd’echrt gererailycbeir e of
2R, 4R t - but b nh Qu i di 2- b
byl o UPREROBY TSRl e Iy ceasilpes HERREE B 1 RBETER AP ER (€ 05
m., O. 52Exnm;blés i andDMrefakatidns, beloiy, t e subsmhtmg\ga seadilyi availsbe ssotdsme@llyat
roomtqu ture s added to the reaction

m xture epﬂsﬂgﬂﬁ{?ra%f'g’ﬁf's\?}qwa@yﬂ%e%ﬁgé?%ﬂe\g'l?lo (2 x 20 nL). The organic

| ayers were dihe€gredént |Mn adlgo %m&nttbaﬂm@dph&nﬁcean@aulyedc@pkame acid
Purification was done b npani on (ReadySep , Silica é‘g)acked with

et hyl® acRdidifios) it ol e P%'BHPW%@%‘%“‘@'\V@N H‘@eﬁoa “eWE'Ghr?dﬁr‘l’&e% R'epift e -

solid 1Qfe ”Bhérﬁ{b&utlda@y'\@cc 18, adi@Saddifidn sahs4ofthe - aforementioned1base
- (4-cyanophenyl) - 3-02R 4R) - 2- (5, 6-di net hyl-1 H-be nzo[d] .imidazol-2-y1)-1
- 15met }ﬁpmpofg@ps of ﬂummyeqtip(ne%[e those which form non toxic acid addition salts, i.e., salts

(2R, 4R) éo‘?niizgmuhgbﬁbﬁnl oo ﬁgﬁllz‘%cée&aﬂlb%q}bé' QL'IL?-P%A )b%i‘ﬁbﬁmgé@toﬂffh@bhﬁo‘hde

cyanopheny car box nmol ) was
di ssol veuoimidesdadide; nitcate( sulfate, bigwifate, mhogahatle esldmhqsphetehagetate Tandate,

et o TR e B e R S e BT Bl Winadd PHRGRAET o

was st i rsaedharatey, obannmtp;ermethaeestdfonatmowtraneihléonmctbemeneswfanaemap-

concentr F t

cori 1 cAphheddiobSERR cBnbRl < £ Mgy EREHit O bR ena bR als o s

added to a sdhet inventafn alse reiatleslum basemtddaml séifs f )thancbrmpeundsact ithen
xture was ., stirr at, roo refor 1 hou t hen 1M sodi um

T anoborBENEPhe The SEpemaah 5aas, fath fud thed | US4l o, HaRacts, B LPRpam o

The zseaghaniacéuticallycatceptatie roaeel satts op tivseesamp alinds cofitheé cbihpoaHds offtse t hen

sol vent was evagorat ed .i.n .vacuum Sghurat ed sodi um bi_car bonat e Sﬁ‘[ ution

mL) and RYGNIPN 18ak 3fecaqidip ininatyle are JaeRs; that Jorm dopstexig Rasqeaalts i é'dF"about

30 m n. cHhpoRhaaNsach AYRIoNIEBaEeRMsIn @I bt HFd RSt IPVRE tHBRI2E detived from
concentrated. Product was purified by Conpanion (ReadySep 12 g, silica 30

gel pacletgh mﬁtrna@m#lwmablﬁmﬂ@%w%a@alkehmeéaltqampes (oapaatagsisg an

255 AL, B, e 6. G i

30 ammonium or water-soluble amine addltlon salts such as N-methylglucamine-

(meglumine), and the lower alkanolammonium and other base salts of pharmaceutically
acceptable organic amines.



N 5(2R 4R)-tert-butyl

4- (2, 3-di hydrobenzo[ b] [ 1, 41di oxi ne- 6- car boxam do) - 2- (1- ( 2-

(t et r ahy &¥Q@2@popsean- 2- yl oxy) et hyl ) - 1H benzo[ d] i mi dazolPCIIBRYOBOHETS di ne- 1 -
car boxyl at e: To a solution of (2R 4R)-tert-butyl

2- (1H benzo[ d] i m dazol -2-y1)-4-(2, 3-

di hydr obenzo[ b] [ 1, 4] di oxi ne- 6- car boxan¥8e) pi peri di ne- 1- car boxyl ate (200 ny,
0.418 10 mmol ) in DVF (2 nL) was added _

2- (2- br onoet hoxy) - t et r ahydro- 2Hpyran (114 ng, 0.543 mmol ) and K2CCB (116
ng, 0.836 muAS usethherelns the deimsorcompauideofiihe irvantipadand “cumpoynses ofithe

gggzﬁ at Z*ﬁ"&:; “%?.a%é”ﬁéaef?"%s cjﬁﬁﬁﬁcoﬂ%eﬂp%%%@%e i A hﬁa
y HPLC canpounds%-HCO0H i n wat er/ 0. 1%HCOO—IO|n ACI_\I 'romdS-?O%to give t e
(2R 4R -t ort Bt Verf. R itooss sampRuig Bt Fomial e gbpolihe 3t Sl 2 (1

-(2- mydrmwmidmia):edinddﬂﬁ)ecmm sait taeof’ includey solvatesdirigdiates thebeofy | at e:

2 R4R) -t
ﬁobenzo% b] [elr-llA'F %u% Bh@%8§§%||dofc%mib'?Zsa|t(§)et as M:;&d herein, uniess

ro-2H p%tﬁé\vﬂsé’inﬂ?éﬁ)e@i Mduded Hahe Biééldlbldf\bféaiscdroﬁpﬂvhﬁh may be present in the
i peridine-1- carbOX){I ate 20 (90 , 0.15 mmvol) was added to a sol ution of

acetic &mpqupdsiof therpgesent 'Hﬂ?"t!?r‘i'd k8 gpmpguryisngf)thelp@sep} inveption {hatjare ng
sol ut i oryaRSinStdtiireSte Fap4ble of fiG¥miRy 8'wile QQFlety-B'f%af@W?th'\/&HoU% iﬁo‘rﬁﬁlé’vﬁﬁd

concentrated to give a yellowoil as title conpound (L t = 2.3
m n)10f ororgaic geids. ridgcaddsrthal maybe ysedttn drepaie Phamqe@ﬁcalb'mcam)abteeamd but yI

4-(2, 3 P)‘hony OXy%UcbaRﬁs)ﬂ %?_r@éburﬂﬁ & Béértrﬁ % %oﬁjtof(g ‘acid addition

25( rreth enzo[d] 1 m azol- - eri di ne- carbox | a
te: SaltMetlhia.nijf cnplaining ophatenacblogially), aocemablmn))nwass@ljd@a tthe a

A< (2, 3 OBIRSERd S bREoReY yroionide, piate, sulfe. isufte, plgsphate, acid

r oxyet hydhosphatbe isaro¢atinate, i dceiatel, - actale, psaleylate,i oitrale, c acidoxitlate, e tarif8teny,
0.15 | VO 2009/ 004427PCT/ 1132008/ 001575 - 118 - . DVAP (3.5 i

oyr T meaiotfiEgate, BT, ARePAy ) AURGN Ay PAcREs BPTISIAIe: e, |

t enper atgjqrcﬁmbw @udmu:iaie mmraedfamia;é benebatee g\émamamddﬁcétgimesdgenateact i on
m xture e 0 a ea over n .
concent reél?%l?sf’&g’lﬁq %’{Z@PFW&B? eE'ﬁs‘aE)é" t?ur?'? ef? n@ﬁnl dnl"~
(ReadSennetiafheaeb%(z -Byreg)-3ma Wﬁkmdhteﬂ véaits. et b _aemipalrddIest ane breyang0- 70%

to give title corrpoun as a iite solid 65 rrg (73% . LCMs: 601.1(t = 2.6
min). (zrpyeg "t Eﬂj’ﬂlﬂ a basic moiety, such as an amlno group, may form

4- (Zp3- %hﬁ%éé&ﬁl@élﬂ[ E]:&éptéﬂlé“é%br\ﬁnr@vﬁﬁé@éﬂﬂh@%rd% GriL'aﬁamon to_the acids
(tetrahydro-2 dai/)ran- 2-yl oxy) et hyl )-1H-benzo[d] i m dazol - 2-yl ) pi pericline-1-

car boxyimagntioned above

(10(2R 4R) te"l’i'nsb%\)@rﬁloﬁ2a§od'erﬁ¥9ﬁ18Q§§b7s°[ﬁﬂaHaéétﬁicQP“db‘?n&sﬁﬁ':h?o’éaﬁ‘i‘aﬁmg 2-(1-
( met hyl puedrugy pbegmpeunds)of the mﬁnuqruwwams—q_fim Fompeundsi ofdhe inventirxy| at e

(65 ng, E

t enper at %r I(j!:]gqfor é')“rqoijr"ﬂiasl'ﬁgJj Bar-{) %’ @%B%eé}pg%tﬁéé&%gﬁ Fét F?gmrugrmved

WA, 25he Rrediugds énchade dmmpmlmdsd/vlnerelhl\m\ @mind_acid rdsid@eE,ad 4 polypeptide. Gaimobl )

was add to i n t ) t 6 r.ove

ont. ele o ribrg Gt S, dhieeldr Gl 1edldd Wafin e Aty EehBI, i

| ayer mmoagw@epﬁwlbamh th freel aming, Hybﬁ‘@}' amnchrboxylie icidagredps 86 cofmpoatdson was

done by ani on ( S 12 g, . Si e with CH30OH CH2C12 from

1" S0e s oV Bertin: (e 56 ot the BB AR SISO S 2 |(

= 1. 4 nmcBmmdrilg eddefmatetf by &ireé Eefidr symbols and also include, 4-hydroxyproline,

30 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



20 CN (2R 4R)-1-tert-butyl 2-nethyl

4- (3-(4-cyanophenyl ) urei do) pi peridi ne-1,2- dicarboxylate HHO NNONO O
4-i socyaroebemeenditrile (1.17 g, 8.13 mmol) was added R@/BB28W/00t5dn of

(2R 4R)- 251-tert-butyl 2-methyl 4-am nopiperidine-1, 2-dicarboxylate (2.0
g, 7.7mmol) and NEt3 (1.3 nL, 9.3 nmmol) in THF (30 nmL), and the resulting
solution was stirred at room WD 2009/ ?®4427PCT/ 1132008/ 001575 - 119 -
tenperature for 6 hours. 1M amonia in nethanol (5 nL) was then added to
the reaction mxture to quench excess isocyanine. Water (100 niL) and et hyl
acet ate %@Dtuﬁms ofethe eafdpeunds efhtheninyentios. threughothgaparbonylyearbom prediyar at ed
and dri eg n.My504 and concentrated to give a solid. Purification by
Conpani on % eadySep, 80 g, silica gel 5 packed) using ethyl acetatel/heptane
from 40- 70% dkhiz| ineeritiopr @alsod eshcompassdsl eoopouadsdofighe inebteons alonthi®ng g

90¢ 03. 't = 2.6 mn). )
(on hi roléRlys' S, Onerailed inythg 50 i alse apereciate that somRsundg g dhe.
car baaxyl lhcergic?hgc?d;dﬂb WeKbrephfed ,wifhl cetaifl otébmg éﬂ:lu SHhatf e rtﬁeﬂﬂ 6

| ut f (2R 4 t- 2- met hyl
ey ancBsNan, PEisIRsAgE A Barh be FaeNeki PEiog (adninibtiatis T, 3 Batstoiee) i n
THF/ MeOHgrartichén @Rd Zdeplotedifondd f@@ﬂoﬁd?%ré&%llst HeNEriDOY Y I“ProtdElive SGioups dn at

roomtenperature for 18 hours. 1M HClI soluti on was added to reacti on

sol uti o EQ?"!S-‘dFI]@'F"St"He grfifed PV HINF - McOmie. RIgpynPress ((9EH and rRetesiveii t h
ethyl acgtRbe ih2o¥g rgyn}héas "*dsl‘rd“’ed&@ncer”w NGreREY mﬁﬁl% EPWGWut\AEW Lied

over MgSH4 and concent to give the acid as a
(9990 Ldtensierg@g1999)387.3 (t = 2.1 nmin). (2R 4R)-tert-butyl

24(2-am no- p%@yéo)ﬁb%runagwﬂﬂs' ﬁi/ér‘?ﬁo%ﬁclude all stereoisomers (e.g., cis and trans

isomers) and all optical isomers of compounds of the invention (e.g., R and 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 sterecisomers 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).

3B
RJB R
2 38 R2 R38
Rn h § (R1)" /
38
\ \ N R3A R R3A
3A
| R3A />mm. R
/ N/ R3B RsB

R3A NRAC(=X)R® R3A NR4C(=X)R®
(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



cyanophenyQur ei do) pi peri di ne- 1- car boxyl at e 20 Benzene- 1, 2-di am ne (365
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xylic acid (1400 ng, 3.60 mml), BOP (1600 ng, 3.6 mvol) and DI EA (1.2 ni,
6.9 mol) in DV (20 nmL), and the resulting solution was stirred at room
tenperature for 8 hours. Water (100 mM80was added to the reaction m xture
and it was then extracted with ethyl acetate (2 x 200 nL). WO

2009/ 004427PCT/ 1B2008/ 001575 - 120 - The organic |ayers were dried over
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m., 16. n water was ad 0 a solution of the residue in methanol
(20 nmL) and the reaction mxture was stirred ai" roomtenperature for 1
hour, then 1M sodi um cyanobg 1R T[dF;E MH, 10.5 mmol) was added
at 0 C The reaction m xtur&Wwa Led at ondt enperature for 18 hours
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| ut 50 dded
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20001 004 IR, 358 0 TR dEPatpfond MR R bR el Rnerariealno
CELL t yor point f attachmgpt jshan the aliphatic ring.
20 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[5.2.0]nonanyl, norbornyl, adamantanyl, etc.); said rings may optionally containing
1 or 2 double bonds. The term "cycloalkyl" also includes spiro cycloalkyl groups,
25 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 alkoxycarbonyl", used alone or as
part of a larger moiety includes both straight and branched chains containing one to six

30 carbon atoms.



ANALYTI CAL DATA EX# PREP 6 2, 3-Di hydro- benzo[ 1, 4] di oxi ne-6-carboxylic acid
(I -methyl-2-(6- nethyl-1H benzoi m dazol -2- yl)-pipericlin-4-yik am de
hydr ochl 0YQ awoa®42> 110 105.26 (acetone-D6) 6 1.97(m 2PHI/IB20§/801SH 5H),
2.40 (s, 311), 2.62 (m 1H), 2.92 (m 1H), 3.90 (m 1H), 4.24 (m 411),
4.41 (m 11-1), 6.8 (m 1H, 6.97 (m 1H), 7.16 (s, 1H), 7.40 (m 311),
2 (d, 1H; HPLC Pt = 1.2 M. [M+ H1= 407.3 1 7 1-(4-cyanophenyl)-
(2R, 4R)-1- nmethyl-2-[5- (trifluoronmethyl)- 11-1-benzi m dazol -
| ] pi peridin-4- yl}urea hydrochloride FF F I . 110---R 109.08 HPLC Rt =
M5: [ M + The term4alkenyl” 8isedralomei oy las (6t 98 p-larget Hroibynshatli inalude -lotly 1) -
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carbon-carbon double bond. The terms "alkynyl" used alone or as part of a larger moiety

.5
-1
"y

.0

shall include both straight and branched chains containing two to ten carbon atoms
5 having at least one carbon-carbon triple 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 I.
Preferred halo groups are F, Cl, and Br.

10 The term "heteroatom”, means nitrogen, oxygen, or sulfur and includes any
oxidized form of nitrogen and sulfur, and the quatemized 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),

15 NH (as in pyrrolidinyl) or NOR (as in N-substituted pyrrolidinyl).

"Aryl" and “(Ce-Cq2)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

20 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 "aryl” may be
used interchangeably with the term “aryl ring.”

25 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

30 least 5 atoms in their ring system. The heterocyclic groups include benzo-fused ring
systems. Examples of heterocyclic rings include 3-1H-benzimidazol-2-one, (1-
substituted)-2-oxo-benzimidazol-3-yl, 2-tetrahydrofuranyl,  3-tetrahydrofuranyl, 2-
tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl, [1,3]-dioxalanyl, [1,3]-



F6 -...1 ci414..- 57.10 (CD300) 51.42 (s, 9H), 2.54 (m 1H), 2.88 (m 1H),
3.58 (m 1H, 3.64 (m 1H), 4.58 (m 1H), 5.25 (m 1H), 7.21-7.30 (m 4H),
7.35- 7. MOEM08HR7 7.60 (d, 2H), 7.70 (d, 1H) HPLC Rt PCT/IB3OOSNBIST M + |- 13
= 524.4 4 9 N-[(3S,59)-5-(1Hbenzi m dazol -2- yQpyrrolidin-3-ylk

2, 3-di hydro-1, 4- benzodi oxi ne-6- carboxam de as OON.,..7-Nr_LN\-rj o .
6500 HPLC Rt = 1.4 M5: [M+ H = 365 <182 WD 20091004427PCT/ M2008/ 001575 -
122 - 10 benzyl (2S,4S)-2- (1H benzi m dazol- 2-yl)-4-[(2,3- dihydro-1,4-
benzodi oxi n-6- yl carbonyl)am no)p yrrolidine-1- carboxylate 101 106.29
HPLC Rt dithjolayl,vell.3lioxanyl, = 249otefahydrothipphegyke) - S-tetrahydsethiapheawz ol- 2-

Y1) PYT T QhbShBimaY ' d-mofprbifiynY 4'Rorp AR O D MidrSipRalidyR" Btk difholinyl, 4-
thiomorpholinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-piperazinyl, 2-piperazinyl,
1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 4-thiazolidinyl, diazolonyl, N-

5 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

10 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.

15 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,

20 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,

25  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, gquinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl,

30 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



nm--<,, 110.10 HPLC Rl = 1.67 . MS[M+ H = 365.2 1 12 N4(2R 13bR)-
1,3,4,6,7,13b- hexahydro-2H pyrido[2',1':3,4]pyr azino[l,2-

al benzi mwWaz209/09442y1 ] - 2, 3-di hydro- 1, 4- benzodi oxi ne- 6- RGE/BEXBADEHES
hydrochloride * 2 zc-47) 0 o o _/ 64.10 (CD300) 6 1.97(m 1H),2.11 (m
2H), 2.8(m1H), 2.85 (d, 1H), 2.92 (m 1H), 3.20 (dd, 1H), 3.70 (d, 3H,
4.06 (m1H, 4.18 (m1H, 4.2 (m 4H;83-38 (m 1H), 6.42 (d, 1H), 6.85 (d,
1H), 7.20-7.40 (m 5H), 7.68 (m 1H HPLC R =1.4 Ms: [M+ H = 405.2 5 13
1-14-chloro-3- (trifluoronethyl)ph enyll- 3-{(38, 55) - 5-

(6- f | uor RyMaeNAY Hedpyreal-12vl (yzqt;gmedx odipyrrgl-3-yl {Grattached).Cl Further, @49mOPHPLC

Rt = 2. 34dfRedi¥dm intiliazoidtay bedmidhzol-1-yl (N-attached) or imidazol-2-yl (C-attached).

An example of a heterocyclic group wherein 1 or 2 ring carbon atoms are
substituted with oxo (=O) moieties is 1,1-dioxo-thiomorpholinyl, thienopyridinone, or

5 pyrimidine-2,4-dione. An example of a heterocyclic group wherein 1 ring sulfur atom is
substituted with 2 oxo (=0) moieties is tetrahydrothiophenedioxide.

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

10 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, 5-imidazolyl, 3-isoxazolyl, 4-

15 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,

20 benzothiazolyl, benzooxazolyl, benzimidazolyl, isoquinolinyl, indazolyl, isoindolyl,
acridinyl, or benzoisoxazolyl.

The term 'heteroaryl" also 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

25 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

30 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.



1[ 4-chbro-3- (trifluoronethyl)ph enyl]-3-[(3R, 56)-5-
(6-fluoro-1Hbenzi m dazol -2-yl)- 1-nethylpyrrolidin3-yl]Jurea FF F clfill N
10 81. 80 WPR®M44£272. 2 MS: [M+ H = 456 4 WO 2009/ 004RLA71BEO0B/00157S
B2008/ 001575 -123- 15 1-[ (2R 4R)-2-(1H benzi m dazol -2-y1)-
1- met hyl pi peridin- 4-yl1]-344- (trifluoronmethoxy)p henyQurea hydrochl oride
rm ,...,, rz)-Th Il \\  111.40 HPLC Rg4= 2 M5: [M+ H = 434.1 4 16
1-[ (2R 4R)-2- (1H b enzi m dazol -2-y1)- 1-nmethyl pi peddi n-4-yl]-3-pyridin-4-
yl urea hydrochloride N.,7 O

As noted above, invention also relates to the pharmaceutically acceptable salts of

the compounds of the invention. Pharmaceutically acceptable salts of the compounds
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
5 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,

10  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-

15 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.

20 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.

25  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.

30 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



I , "N .., 110.60 HPLC Rt = 1.5 Ms: [M+ H = 351.2 3 17
1-[4-chloro-3- (trifluoronethyl)ph enyll-3-[(3R 5S)-1- nethyl-5-(6-
met hyl - 1My@ 200037 ol - 2- yl)pyrrolidin-3- . yllurea Ff ACTABYOOR09ISREL 101
63.20 HFLC Rt = 2.3 M5: Nl + H = 452 4 18 1-[(2R 4R -2-(1H
benzi m dazol - 2-y1)- 1-net hyl pi peridin- 4-y1]-344- (trifluoronethyl)ph
enyl Jurea hydrochloride ? 109.90 HPLB® = 1.8 Ms: [M+ H = 418.1 4 19
1-[ (2R, 4R) - 2- (5- cyano-1H benzi m dazol -2-y1)- 1-nethyl pi peridin-
from direct contact with each other by intervening organic molecules. In channel
hydrates, the water molecules lie in lattice channels where they are next to other water
molecules. In metal-ion coordinated hydrates, the water molecules are bonded to the
metal ion.

5 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.

10 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

15  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

20 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
25 functionality
(-COORH), an ester thereof, for example, a compound wherein the hydrogen of the
carboxylic acid functionality of the compound of Formula | is replaced by (C4-Ce)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

30 functionality of the compound of the invention is replaced by (C;-Cg)alkanoyloxymethyl;

and
(i) where the compound of the invention contains a primary or secondary
amino functionality (-NH, or -NHR where R # H), an amide thereof, for example, a
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compound wherein, as the case may be, one or both hydrogens of the amino
functionality of the compound of the invention is/are replaced by (C-Cg)alkanoyl.

Further examples of replacement groups in accordance with the foregoing
examples and examples of other prodrug types may be found in the aforementioned
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 -> -CH2OH):

(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., -NH>); ’

(v)  where the compound of the invention contains a phenyl moiety, a phenol
derivative thereof (e.g., -Ph -> -PhOH); and

(v 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

1.

6
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constitution, but differ with regard to the arrangement of their atoms or groups in space.
In particular, the term "enantiomers” refers to two sterecisomers 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

), a solid wedge (—===), or a dotted wedge ("),

herein using a solid line (

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 sterecisomers 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 0O to 50% by volume of an alcoholic solvent such as
isopropanol, typically from 2% to 20%, and from O 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

5 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

10 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

15 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

20 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

25 compound of the invention that is effective in treating abnormal cell 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.

30
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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
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similar reductive conditions well known to one skilled in the art. One skilled in the art will
recognize this transformation could aiternatively be accompiished in several different
routes such as oxidation of the alcohol to the ketone and subsequent reductive
5 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 chloride or isopropyichloroformate, or as an active
10 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
15 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
20 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
25 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
30 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-butoxycarbony! 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 will recognize that although a t-

butoxycarbonyl protecting group is shown in Scheme 1, the amine could be protected in

5 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

10  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

15 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

20 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-

25 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

30 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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As noted above, the compounds of the invention are useful as inhibitors of SMO.
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Methods for determining the in vitro activity of these compounds are described

below:

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

5 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 pyg/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

10 814 443 001) in the following reaction: 48 uyL Fugene 6 and 745 uylL 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 ug of pEGFP DNA (Clontech) were added, gently mixed
and incubated at room temperature for 20 minutes. This entire transfection mix was

15 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 pU/well of growth medium at a concentration of 20,000
celis/well. The cells were allowed to recover for 4 hours before adding serum starvation

20 medium Dulbecco’s Modified Eagle Medium (DMEM, Invitrogen #21063-029)
supplemented with 2 mM L-glutamine, 0.1 units/mL penicilin 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

25 37°C,5% CO..

On Day 3, cells were dosed with test compounds at a final concentration ranging
from 2 yM 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

30 100 ng/uL working stock. This working stock was then diluted 1:20 in starvation media.
The transfected cells were incubated with compounds and SHh for 20 hours at 37 °C,
5% CO..
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Luciferase assays were conducted on Day 4 using Dual-Glo Luciferase assay
system (Promega #E2940) according to Promega’s protocol. Briefly, Dual-Glo luciferase
reagent was made up and 100 pyL were added to each well of the 96 well plate
containing media. Plates were shaken at room temperature for 10 minutes, and then

5 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

10 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,

15  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,

20 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

25 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

30 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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In another embodiment is provided a method for treating multiple myeloma in a
mammal, comprising administering to said mammal an amount of a compound of the
invention that effective in treating multiple myeloma.

This invention also relates to a method for the treatment of abnormal cell growth

5 in a mammal which comprises administering to said mammal an amount of a compound
of the invention, or a pharmaceutically acceptable salt, soilvate, 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,

10 enzymes, topoisomerase inhibitors, biological 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,

15  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 neék,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer,

20 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

25 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

30 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

5 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

10  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

15 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

20 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 blood
disorders in a mammal, comprising administering a compound of the invention to said

25 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

30 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 hypercalcemia 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,
5 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 salt, solvate, hydrate or
10  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)
15 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
20 (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),
25 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
30 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-exo0-3-[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-chioro-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-hydroxycarbamoyl-tetrahydro-pyran-
4-yl)-amino}-propionic acid;

3-ex0-3-[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

1. 86
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3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-tetrahydro-furan-3-carboxylic acid

hydroxyamide;
and pharmaceutically acceptable salts, solvates and prodrugs of said
compounds.
5 VEGEF 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. VEGEF 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),
10  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
15  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
20 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 pic), 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

25 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

30 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 WQO01/98277 (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
(fled 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,

389
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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-(34-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2-thenoyl)-
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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5 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

10  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,

15 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,

20 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

25 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,

30 idarubicin, mitomycin C, nemorubicin, neocarzinoStatin, peplomycin, pirarubicin,
rebeccamycin, stimalamer, streptozocin, valrubicin or zinostatin;

Hormonal therapy agents, e.g., exemestane (Aromasin), Lupron, anastrozole

(Arimidex), doxercalciferol, fadrozole, formestane, anti-estrogens such as tamoxifen



K 105.02 HPLC Rt = 1.6 Ms: [M+ H = 393.2 4 52 1-(4-cyanophenyl) -
3-[ (2R, 4R) - 2- (5, 6- di nethyl -1H benzi m dazol -2-y1) -

1- met hyl pY@200p/94427 y| | ur ea hydrochl ori de P/182098/001573m . . N. .
104.97 HPLC Rt = 1.8 Ms: [M+ H = 403.3 4 53 14(2R 4R -2- (1H

benzi m dazol -2-y1)- 1-nmethyl pi peridin- 4-yl]-3-(4- isopropyl phenyflur ea
hydrochloride z 104.80 HPLC Rt = 2. 2 18:.- [M+ H = 392.4 4 WO

2009/ 004427PCTI 1B2008/ 001575 - 131 - 54 1-[(2R 4R)-2-(1H

benzi m dazol - Yl - 1-nethy IP peridin- cyanopyridin-3- yl)urea

hydr ochl étrated Nelvadex)andsulvestrant, Trelstar, faremyfene Natoxifene, lasofoxifene, letrozole

(Femara), or anti-androgens such as bicalutamide, flutamide, mifepristone, nilutamide,
Casodex® (4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-
(trifluoromethyl)propionanilide) and combinations thereof;

5 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 HCI (Camptosar),

10 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,

15 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,

20 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,

25 lentinan, sizofiran, picibanil, or ubenimex;

Other anticancer agents inciude 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,

30 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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carboplatin, nedaplatin, or oxaliplatin;

Camptothecin derivatives include but are not limited to camptothecin, 10-
hydroxycamptothecin, 9-aminocamptothecin, irinotecan, SN-38, edotecarin, and

5 topotecan;

Tyrosine kinase inhibitors are iressa or SU5416;

Antibodies include Herceptin, Erbitux, Avastin, or Rituximab;

Iinterferons include interferon alpha, interferon alpha-2a, interferon, alpha-2b,
interferon beta, interferon gamma-1a or interferon gamma-n1;

10 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,

15 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;

20 (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.

25 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

30 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.g., psoriasis) and benign hyperplasia
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of the prostate (e.q., BPH). It |sll::)12add|t|on expected that a compound of the present
invention may possess activity against a range of leukemias and lymphoid malignancies.

In one embodiment of the present invention cancer is selected from lung cancer,
bone cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, gynecological, 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, squamous cell, prostate cancer,
chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the
kidnéy 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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“freatment", as used herein, unless otherwise indicated, refers to the act of treating as
“treating” is defined immediately above.

The present invention also provides a pharmaceutical composition comprising a

compound of Formula I, or a pharmaceutically acceptable salt or solvate thereof, as
5 hereinbefore defined in association with a pharmaceutically acceptable adjuvant, diluent
or carrier.

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,

10  diluent or carrier.

In another embodiment is provided a method of using a compound of any of
Formulae I, ll(a), li(b), li(c), li(d), li(e), lli(a), lli(b), NI(c), lli(d), lli(e), IV(a), IV(b), 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),
Vli(c), VII(d), and Vli(e), or a pharmaceutically acceptable salt thereof, in the preparation

15  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

20 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,

25 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,

30 carboplatin and cyclophosphamide; anti-metabolites, for example 5-fluorouracil, 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-ylmethyl)-N-methylamino]-2-thenoyl)-L-glutamic acid; growth
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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-fluorophenyisulphonyl)-2-hydroxy-2-methyl-3'-
5 (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,

10  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 COmpOSition will
include a conventional pharmaceutical carrier or excipient and a compound according to

15 the invention as an active ingredient. In addition, it may include 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.

20 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

25 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

30 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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Methods of preparing various pharmaceutical compositions with a specific
amount of active compound are known, or will be apparent, to those skilled in this art.
For examples, 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, 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.

Example 1

N-((2R,4R)-1-methyi-2-(6-methyl-1H-benzo[d]imidazol-2-yl)piperidin-4-yl)-
2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamide
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(2R,4S)-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 MgSO,, fitered and concentrated under reduced pressure to give
title cornpound 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:

NaNs (15.8 g, 243 mmol) was added to a solution of (2R,4S)-1-tert-butyl 2-methyl
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 MgSQy, 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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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

5 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).

10 (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
15  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 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-methylphenyl)carbamoyl)-4-(2,3-
20 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 (6.71 g, 12.9 mmol)
and DIEA (4.3 mL, 24.6 mmol) in DMF (30 mL), and the resulting solution was stirred at
25 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
MgSO4 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).

30 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-methylphenyl)carbamoyl)-4-(2,3-

dihydrobenzo[b][1,4]dioxine-6-carboxamido)piperidine-1-carboxylate (4.8 g, 9.4 mmol)
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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
MgSQ,, 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

N
N

Ase

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 CH;OH/CH,Cl, from
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Example 3
1-((2R,4R)-2-(1H-benzo[d]imidazol-2-yl)-1-methylpiperidin-4-yl)-3-(6-
5 (trifluoromethyl)pyridin-3-yl)urea

H H
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(2R,4R)-1-tert-butyl 2-methyl 4-(3-(6-(trifluoromethyl)pyridin-3-yl)ureido)piperidine-
1,2-dicarboxylate:

(o]
i
YN
Foanee
F F 7(O
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-methyi 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 (550 mg,
1.23 mmol) in THF/MeOH/water (3:2:1) (24 mL) and the resulting solution was stirred at



F F 102.77 (CD3COCD3) 6 1.82(m 2H), 1.9- 2.1 (m 3H), 2.12 (s,3H), 2.38
(s, 3H, 2.42 (m 1H, 2.92 (m 1H, 3.70 (m 11-9, 4.2 (m 1H), 6.5
(d,1H), ™O2qed/0044py, 7.32 (s, 1H, 7.4 (d,1H), 7.68 (d,PCJIHPZOOQ/OQle(d 1H),
8,6 (s,1H), 8.65 (s,1H) HPLC Rt = 1.8 M5 [M+ H = 433.2

2009/ 004427PCT/ | B2008/ 001575 - 134 - 66 1-[(2R 4R -2-(1H

benzi m dazol -2-y1)- 1-nethyl piperidin-1¥4yl]-34 6-
(tritluoronethyl)pyridin-3-yl]Jurea hydrochloride ."N.. N.".mL L -N -
:-0..."...-N\ FFCN F 102.60 HPLC Rt = 1.7 M5: [M + H] 419 2 3 67

1-1( 2R 4E)om2te(rﬂ;}dmtu_zé fo_m'18&tmks 24 HCH salutien wak aidded it@l i'enctlén ydlptlan (cﬂadiust
8' hydro tjﬁ I\PH 3 Sgggm @cﬁ&&lm)tﬁréﬁwgeei% 50r5& elli~|e40rgan|c Iayers were
dried over MgSO, and concentrated to give the amd as a whlte solid 500 mg (94%). LC-
MS: 433.2, 431.3; (t=2.1 min.)
5 (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-butoxycarbonyl)-4-(3-(6-(trifluoromethyl)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)
10 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
15 white solid 550 mg (91%). LC-MS: 523.3, 521.3; (t =2.3 min).
1-((2R,4R)-2-(1H-benzo[d]imidazol-2-yI)-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
20 mlL) 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
25 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
30 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 CH30H/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).



68 N[ (2R 4R)-2-(1H benzi m dazol - 2-y1)-1-net hyl pi peridin- 4-yll-4-

(trifluoroacetyl)ben zamde NN 40 ) F F 102.13 HPLC Rt = 1.6 . MS[M+
H = 429.8020®90442] ( 2R, 4R) - 2- (1Hb enzi mi dazol - 2-y1) - 1-HEV/WB2BOBETSdi n- m
et hyl pyridin-3- yl)urea hydrochloride * |'NY N.1I-Nn 7'[ ,---0 101.73

HPLC Rt = 1.7 Ms: [M+ H = 365.3 3 70 1-[(2R 4R)-2-(1H
benzi m dazol - 2-y1)- 1- cycl obutyl pi peri1dn- cyanophenyl)urea 101.35 1H NWR
(CD300, 400 MHz) 25 1.38 (m 2H), 1.49(m 2H), 1.60 (m 1H), 1.79 (m 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),
Example 4
1-(4-cyanophenyl)-3-((2R,4R)-2-(5,6-dimethyl-1H-benzo[d]limidazol-2-yl)-1-

methylpiperidin-4-yl)urea

Sl

(2R,4R)-1-tert-butyl 2-methyl 4-(3-(4-cyanophenyl)ureido)piperidine-1,2-
dicarboxylate:

(o]
Ak J
\“/ N
NVQ/ ° \Q‘\l/°
e
4-isocyanatobenzonitrile (1.17 g, 8.13 mmol) was added to a solution of (2R,4R)-

10  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 ethyl acetate (200 mL) were
added to the mixture. The organic layer was separated and dried over MgSO,4 and

15 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-butoxycarbonyl)-4-(3-(4-cyanophenyl)ureido)piperidine-2-
carboxylic acid:

20 LiIOH (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



7.50-7.60 (m 6H); HPLC Rf: 2.7 mnutes (nethod, polar/El no); ESIMsS 415(M
WO

+ H),

413 (MH HPLC R = 2.7 M5. [M+ H = 4

2009/ 0044¥7GR®P/0pB2D08/ 001575 - 135 - 415 71 1- [RARBIREO91573 H-
benzi m dazol - 2-y1) - 1-net hyl pi peri din-4-yl k3-(5, 6- di nethyl pyridi n- 3-

yQur ea hydrochl ori de \ Ab- t | "111v N 101.22 HPLC Rt = 1.5 M5: [M+ H|

379.3 3 72 4-azido-N [(2R 4R) - 2- ( 1Hagagi-m dazol - 2-y1) -
1- net hyl pi peri di n4-yl ] benzam de 4\

10

15

20

25

30

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-4,5-dimethylphenyl)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
MgSO;,, and concentrated. Product was purified by Companion (ReadySep 12 g, silica
gel packed) with CH30H/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).



a 101.16 HPLC Rt = 1.4 M5 [M+ H = 376.2 1 73 1-[ (2R 4R -2-(6- chloro-1H
benzi m dazol -2-yl1)- 1-nethyl piperidin- 4-yl]-3-[6- (trifluoronethyl)pyr

i di n-3-yIVBAREK/OB44A7 ochl oride F F N N 101.10 HPLC Rt PCX/IB2MB/O0ISRE + H] =
453.1 3 74 N [(2R 4R)-2-(1H benzi m dazol -2-y1)- 1-methyl pi peridin-
4-yl]-3-pyridin-4-yl 1H pyrazol e-5- carboxam de hydrochloride z --z0 100. 93
HPLC Rt = 0.8 Ms: [M+ H = 400.3 1 791¥-[(2R 4R -2-(1H

benzi m dazol - 2-y1)- 1-nethyl pi peridin- 4-yl]-3-phenylurea hydrochl ori de

0 40

Example 5

5 (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:
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
10 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
15 compound as white solid 80 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
20 (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-
25 (methylsulfonyloxy)ethyl)-1H-benzo[d]imidazol-2-yl)piperidine-1-carboxylate:
Methanesulfonyl chloride (51.3 mg, 0.448 mmol) was added to a solution of
(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 (78 mg, 0.15 mmol)



N LN 100.46 HPLC R = 1.6 Ms: [M+ H = 350.3 4 76
1-[ (2R 4R) - 2- (1Hbenzi m dazol - 2-y1) - 1-net hyl pi peridi n- 4-yl]-3-benzyl urea
hydr ochl o 2®9/0@327N N 0 100. 18 HPLC Rt = 2.0 M5: [M +PHAIIB208¥W1FS4 WO
2009/ 004427PCT/ 1132008/ 001575 - 136 - 77 1-[(2R 4R)-2-(5,6- dinethyl-1H
benzi m dazol - 210- 1-net hyl pi peridin- 4-y1]-316- (trifluoronethyl)pyr
I di n-3-yllurea hydrochloride * N? F F198.-95 HPLC Rt = 1.9 Ms: [M+ H =
447.2 3 78 14-[ (2R 4R)-2- (1H benzi m dazol - 2-y1) - 1-net hyl pi peri di n-
4-yl]-245-(5-2- thienypacetam de hydrochloride a -

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,4 and concentrated to
give a yellow solid, which was purified by Companion (ReadSep, 12 g, silica gel packed)

5 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:

10 (2R,4R)-tert-butyl 4-(2,3-dihydrobenzo[b][1,4]dioxine-6-carboxamido)-2-(1-(2-
(methyisulfonyloxy)ethyl)-1H-benzo[d]imidazol-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,CO3 (30m g, 0.22 mmol) was added to it, the resulting mixture was

15  stirred at 60 °C for over night. Water and ethyl acetate were added to reaction mixture,
the organic layer was separated and dried over MgSQO4 and concentrated. Purification
was done by Companion (ReadSep, 12 g, silica gel packed) with CH3OH/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

RORA!
H3C’N ° CN

(2R,4R)-1-tert-butyl 2-methyl 4-(3-(4-cyanophenyl)ureido)piperidine-1,2-
dicarboxylate

20

H H Q
J
NN Mo
N 0] N_O
~N
4-isocyanatobenzonitrile (1.17 g, 8.13 mmol) was added to a solution of (2R,4R)-

25  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 mlL), and the resuiting solution was stirred at room



N 41/ 99.29 HPLC R =1.63 Ms: (M+ H =389.2 1 79 N ((2R 4R - 1-

nmet hyl - 246- (trifluoronethyl)- 1H benzi m dazol- 2-yl]piperidin-4-yl)-

2, 3- di hysv@2m9/4044%enz odi oxi ne- 6- car boxami de hydr ochl oPCAEBROOYHNS'S] N FN O
99.17 (CD300) 5 1.97(m 2H), 2.18 (m 2H), 2.24 (s,3H), 2.5 (m 11-1), 2.96
(m 1H, 3.78 (m 1H), 4.24 (m 4H), 4.38 (m 1H), 6.24 (d, 1H), 6.85 (d,
1H, 7.24 (m 2H), 7.3 (s, 1H, 7.45-(89-1H), 7.4 (b, 1H HPLC R = 2.0 M
[M+ H =461.1 1 80 1-[(2R 4R)-2-(1H benzi m dazol -2-y1)-

1-net hyl pi peridin- 4-yl]-3-pyridin-3- ylurea hydrochloride 0 b zze 98. 03
HPLC Rt tempefatiu®: for réh heutd, AMBaIrBoria Sk meth(aﬁﬁl ERml)- wastthen added to the

E;gﬂ)?h?%%? m\i’x%arplto unnEW le?g(.?s?slr llsgcl:yn- y@}qte h{l?%ﬁl‘ét thd BtW I acelatd (2&)) urea

mL) were added to the mixture. The organic Iayer was separated and dried over MgSO,
and concentrated to give a solid. Purification by Companion (ReadySep, 80 g, silica gel

5 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

Y @"“
7(

10  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

15  combined organic layers were dried over MgSO,4 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 ?L
NQV@/NINGYQ
(0]

20 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).



97.75 HPLC R = 1.5 M5 [M+ H = 365.3 3 WD 2009/004427PCT/ 1 B2008/ 001575
- 137 - 82 N[(2R 4R -2-(1H benzi m dazol -2-y1)- 1- cycl obutyl pi peridin-
4- y1] - 2, VQIRMWYM9427 4- benzodi oxi ne- 6-car boxam de hydr o PRITIBRYS/ 091575

.m..., 0"0096.77 HPLC Rt = 1.5 Ms: EM+ H = 433.1 1 83
1- [(2R 4R) - 2- (1H benzi m dazol - 2-y1)- 1-met hyl pi peri di n- 4 yl] 3-(6-
nmet hoxypyri di n-3- yQurea hydrochl oridet20-  * N------ Ny LN

96.06 HFLC Rt = 2.0 M5: [M + H] 381.2 3 84 1-[(3R 59)- 5(1H—
benzi m dazol - 2-y1)- 1- isopropyl pyrrol i din- 3-yl11-314-chl oro- 3-
(trifl uoiTbertrgahicplayersy Wete elrieBFover MgSO,4 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 title 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
10 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
15  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
20 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
CH3;OH/CH.CI, 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-D86): 5 1.81 (m
25 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, 1H).
Examples listed in the following table were prepared using procedures analogous
to those described above. In the following tabie, the structures are shown; if a salt is

30 associated it is identified in the “Compound Name* column.



FY * zN.,,,. ..f) / 95.36 HPLC Rt =
1-[ (2R 4R) - 2- (1H benzi m dazol -2-y1)- 1-nethyl pi peridin- 4-yl]-3-

cycl openwo ogeo4ydr ochl oride s. 7 g . 93.08 HPLC Rt =POTABIEFOQIRTS+ H =
342.2 4 86 N 1(2R4R)-2-(1H benzi m dazol -2-y1)- 1-nethyl piperidin -

4-14] - 2, 3- di hydr o- 14- benzodi oxi ne- 6- car boxani de hydrochloride \ 0 011
93.07 HPLC Rt = 1.4 Ms: DA + H = 39312187 N-[(2R 4R -2-(1H

benzi m dazol - 2-y1)- 1-nethyl pi peridin- 4-yl]-2-oxo0-1,2, 3,4-

t et rahydr oqui nol i ne -6-carboxam de hydrochloride zz--( 7-- 0 92.32 HPLC Rt

2.3 M8 [M+ H = 466 4 85

= 1.1 Mpex[M + ddmroul?. § 1 STRUCTURE SMO CELL [ ANALYTICAL EX#
NAME % DATA PREP
INHIBITION
@ 2uM
6 2,3-Dihydro- \ 105.26 (acetone-D6) 1
benzof1,4]dioxine- N\>n_“ N 1.97(m, 2H), 2.16
6-carboxylic acid N (m, 5H), 2.40 (s,
[1-methyl-2-(6- y 3H), 2.62 (m,
methyl-1H- o 1H), 2.92 (m,
benzoimidazol-2- OJ\E:[ j 1H), 3.90 (m,
yl)-piperidin-4-yl]- 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);
HPLC Rt=1.2
MS: [M + H] =
407.3
7 1-(4-cyanophenyl)- | . N 109.08 HPLCRt=20 4
34(2R,4R)-1- | j\ F MS: [M + H] =
methyl-2-{5- N 4432
(trifluoromethyl)- N R
1H-benzimidazol- | \v©/ WIN\O
2-yi)piperidin-4- h ~
yllurea
hydrochloride
8 | tert-butyl (2S,4S)- o 57.10 (CD;0D) 6 1.42 4
2-(1H- C 9"’\( . (s, OH), 2.54 (m,
benzimidazol-2-yl)- | F 5 (/@ 1H), 2.88 (m,
4-{({[4-chloro-3- o ‘;\\ N 1H), 3.58 (m,
(trifluoromethyl)ph v N 1H), 3.64 (m,
enyllamino}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)
HPLC Rt = 2.62
MS:[M+H]=
524.4
9 N-[(3S,5S8)-5-(1H- 65.00 HPLC Rt=14 1
benzimidazol-2- o /Q MS: [M+H]=
yl)pyrrolidin-3-yl]- [ N N 365
2,3-dihydro-1,4- o \O}N
benzodioxine-6- o N
carboxamide




WO 2009/ 004427PCT11132008/ 001575 - 138 - 88 1-[ (2R 4R -2-(1H

benzi m dazol - 2-y1) - 1- met hyl pi peridi n- 4-yl]-3-(3- cyanophenyl)urea
hydr ochl oY¥Q 2@®9/00447 11.,.1.LN --,--N.,, 92.14 HPLC Rt =PCTABMUS/OQIRTS: H]
375.2 4 89 N[(2R 4R)-2-(1H benzi m dazol -2-y1)-1- (cycl opropyl net hyl
) pi peridin-4-yl]-2,3- dihydro-1, 4- benzodi oxi ne-6- carboxam de

hydrochloride n fit t o0 88.20 HPLC RL221.4 M5. [M+ H = 433 1 90
1-[ (2R, 4R) - 2- (1H benzi m dazol - 2-y1) - 1-net hyl pi peridin-
4-y11- 3-(5-phenyl-2- thienyQurea hydrochl oride 111 ,..,,.S ON '
tK"----IN Rl | berByi (3Uus)-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 \Q/LN
benzodioxin-6- ° }/0\@
ylcarbonyl)amino]p Y
yrrolidine-1-
carboxylate
11 | N-[(3S,58)-5-(1H- ED\( 11010 | HPLC Rt = 1.67 1
benzimidazol-2- . /’D MS: [M + H] =
yl)pyrrolidin-3-yl]- ° " 365.2
2,3-dihydro-1,4- 0 w
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- [ N\ (m, 2H),
pyrido[2',1":3,4]pyr o NG N 2.8(m,1H), 2.85
azinof1,2- o U\J (d, 1H), 2.92 (m,
ajbenzimidazol-2- 1H), 3.20 (dd,
yll-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)
HPLC Rt =14
MS:[M +H] =
405.2
13 | 1-{4-chioro-3- N N 8420 |HPLCRt=23 4
(trifluoromethyl)ph F o (_Nj ---- «ND\F MS: [M + H] =
enyl])-3-[(3S,5S)-5- | ¢! N 4422
(6-fluoro-1H- N
benzimidazol-2-
yhpyrrolidin-3-
yllurea
14 1-[4-chloro-3- FF »': Nﬂ 81.80 HPLCRt=22 4
(trifluoromethyl)ph | F ;_7 8 F MS: [M + H] =
enyl}-3-((3R 55)-5- | o i, 456
(6-fluoro-1H- N
benzimidazol-2-yl)-
1-methylpyrrolidin-
3-yljurea




HPLC Rt

0..,

HPLC Rt = 1.3 Ms: [M+ H = 402.3 1 93 1-[(38,55)-5-(1H
benzi m daz01- 2-Y1)- 1- isopropylpyrrolidin- 3-yl]-344-chl oro-3-
(trifluprogie 2R ad)-gmy! [jurea Y FF_FR 0 1t [8512040 HPLC Rt = 2
benzimidazol-2-yl)- MS: [M+H]=
1-methylpiperidin- F 4341
4-yl}-3-[4-
(trifluoromethoxy)p
henyljurea
hydrochloride O N
e
AT
=
N©
16 | 1-{(2R,4R)-2-(1H- 110.60 HPLCRt=15
benzimidazol-2-yl)- N MS: [M+H]=
1-methylpiperidin- N New L 351.2
4-yl-3-pyridin4- [ Y
ylurea N O N
hydrochloride
17 | 1-[4-chloro-3- FF ] 63.20 HPLCRt=23
(trifluoromethyl)ph | F N 4,,@ MS: [M + H] =
enyl]-3{(3R,55)-1- | © 1, 452
methyl-5-(6- o
methyl-1H- :
benzimidazol-2-
yDpyrrolidin-3- -~
yllurea
18 | 1-[(2R,4R)-2-(1H- F 109.90 HPLCRt=18
benzimidazol-2-yl)- F F MS: M +H]=
1-methylpiperidin- 418.1
4-yl}-3-4-
{trifluoromethyl)ph
enyljurea
hydrochloride OxN
N
i
/=N
N
19 | 14(2R,4R)-2-(5- =N 109.48 HPLCRt=16
cyano-1H- N/C§ MS:[M+H]=
benzimidazol-2-yl)- WA 400.2

= 2.7 M5
benzi m dazol - 2-y1) -

[M+ H

= 432.1 4 91 N[(2R 4R)-2-(1H

1.4 VG

[M+ 1-1] =
1- et hyl pi peri di n-

1- met hyl pi peridi n- 4-y1]-2-net hyl - 6- )
(trifluomanmohgEai’c oti nam de hydrochl oride F F440 p- NBKHT/IB2008/¢01575
. N\ 418.1 87.90 HPLC Rt =
N[ (2R 4R)-2-(1H benzi m dazol - 2-y1) -
4-yl]-4-(1, 3-oxazol 5-yl ) benzam de hydnoghloride * Z z vy

92

1-methylpiperidin-
4-yl]-3-(4-
cyanophenyl)urea
hydrochloride

CRHOZ' CZ-




HPLC Rt = 2.3 M5: [M+ 11] = 466 4 WD 2009/004427PCT/ |1 B2008/ 001575 -
94 N-[(2R 4S)-2-(1H benzi m dazol -2-yl)- 1-nethyl pi peridin- )
4-yl] -2, sxadiohyarae7l, 4- benzodi oxi ne- 6- car boxami de hydr oBAT/AB0H0UYS \ | S
79.70 HPLC Rl = 1.6 Ms: [M+ H = 393.1 1 95 NR2R 4R)-2-(1H

benzi m dazol -2-y1)- 1-nethyl pi ped di n- carboxam de hydrochl ori de

139 -

4-yl ] norpholine-4- 0O----Th I | , o ..%24-..",..... N,, 78.70 HPLC Rt = 1.6
M5: [M+r- K 344.3 3 96
20 1-{4-chloro-3- FOF N 63.00 HPLC Rt=213 4
(trifluoromethyl)ph | * o (D--*'{@\g MS: [M + H] =
enyl]-3-(3S,58)-5- | ¢ - 454
(6-methoxy-1H- N
benzimidazol-2-
y)pyrrolidin-3-
yllurea
21 | N-[(3S,5S)-5-(1H- 61.80 (CD;0D) 5 2.10
benzimidazol-2-yl)- o N (m, 1H), 2.18 (s,
1-methylpyrrolidin- | O\WN \ 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?3 gm'41l-'l-;)’4 -8
4. m, 4.
(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-[4-chloro-3- F_F | N 101.87 HPLCRt=23 4
(trifluoromethyl)ph F o C7 ---- ép\ MS: [M + H]=
enyl]-3-[(35,58)-1- [ o~/ N 452
methyl-5-(6- =/ N
methyl-1H-
benzimidazol-2-
yhpyrrolidin-3-
yllurea
23 | 1-{4-chioro-3- e N7 10050 |HPLCRt=24 4
(triflucromethylph | N 4@\ MS: [M + H] =
enyll-3{(3R58)-1- | _ o ST 480
isopropyl-5-(6- N»\N
methyl-1H-
benzimidazol-2-
yhpyrrolidin-3-
yllurea
24 | tert-butyl (2S,4R)- 0. 0 63.10 HPLCRt=24 4
2-(1H- . F Y NQ MS: [M + H] =
benzimidazol-2-yl)- | F NGl 524
4{({[4-chlore-3- | o % Q "
(trifluoromethyl)ph NN
enyllamino}carbon
ylamino]pyrrolidin
e-1-carboxylate
25 | 1-[4-chloro-3- e F | 10502 |HPLCRt=23 4
(trifluoromethyl)ph F C7 ---- Q,ﬂo/ MS: [M +H]=
enyl]-3-[(35,55)-5- | @ . 468
{6-methoxy-1H- N
benzimidazol-2-yl)-
1-methylpyrrolidin-




1-[ (2R 4R) - 2- (1H benzi m dazol -2-y1) - 1-nethyl pi peridin- 419-345-
nmet hoxypyridi n-3- yl)urea hydrochloride ,,Nni 1..... 0 )

ii . N.wa2009m427U-N , .., ". . N..,.. 76.30 PLC Rt = 2. 4PNUEIBYR/A0IFHP= 381. 2 3
97 N [(2R 4R - 2-(1H benzi m dazol - 2-y1)- 1-nethyl pi peddi n- 4-0] -2, 3-

di hydro[ 1, 4]clioxino [2,3-b]pyridine-7- carboxam de hydrochl ori de 1]
75.40 HPLC R = 1.1 Ms: [M+ H = 394.135%1 98 1-[ (2R 4R -2-(1H

benzi m dazol -2-yl)- 1-(2- phenylethyl)piperid in-4-yl)-3-(4-

cyanophenyl )urea z\\ 1.99-2.13 (m H), 2.42-2.46 74.50 'H NMVR ( 0D 400
MHz) 5 T 83- | Yy@irea(m 1H)}

26 | 1-[(2R,4R)-2-(1H- I F 108.61 HPLC Rt =20 4
benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- F 452

4-yl}-3-[4-chloro-3-
(trifluoromethyl)ph

(0] N
enyllurea
hydrochloride Y

N
27 | N{(2R,4R)-2-[5- . N— 108.32 HPLCRt=13 1
(dimethylamino)- MS: [M + H] =
1H-benzimidazol- o N ,Q 436.1
2-ylJ-1- [ ol
methylpiperidin-4- o ”\O N
yl}-2,3-dihydro-1,4- 0 N._
benzodioxine-6-
carboxamide
hydrochloride
28 | 14(2R,4R)-2-(1H- cl c 108.16 | HPLCRt=2.0 4
benzimidazol-2-yl)- MS: [M + H]=
1-methylpiperidin- 418
4-yl}-3-(3,5- o0n N
dichlorophenyl)ure Y
a hydrochloride N
T
J=N
le
29 | 1-(4-cyanophenyl)- o 10808 |HPLCRt=16 4
3-[(2R,4R)-2-(5- N'L/Q MS: [M + H] =

methoxy-1H- N Ay 405.3
benzimidazol-2-yl)- @ WIN\Q,

1-methylpiperidin- ™
4-yllurea
hydrochloride




3 (m 1H),

3.94 (m 1H),
7. 49H072089004m37 6H) ;
2009/ 004427PCT/ 1 B2008/ 001575 -
yppi peridi n-4-y1l -
trifluoroacetate

100 N[ (2R, 4R) - 2- (1Hbenzi m dazol - 2-y1) -
di hydro-2H 1, 4- benzoxazi ne-6- carboxan de hydrochloride ill

2H),

2.58- 2.70 (m 3H),
4.08-4.10 (m 1H),
HPLC Rt

140 -

2.78-2.82 (m 1H),
6.95 (d, 2H),

= 1.3 M
1- net hyl pi peri di n4-y1] - 3- oxo- 3, 4-
oar W ON o

3.14-3.18 (m 2H),
7.15-7.10 (m 3H),
2.8 M5: [M + Hl= 465PGT/IRRHIS/001STS
99 N[ (2R 4R)-2-(1H benzi m dazol - 2-
2, 3-di hydro-1 , 4- benzodi oxi ne-6- carboxam de
\' 4 N 41 72.0Q428RLC Rt

[M+ H

7.21 (dd,

=379 1

63. 70 HPLegp R} 1f2R 4R)-MopH- (M HI = cl 107.88 | HPLCRt=1.8 4
benzimidazol-2-yl)- MS: [M +H] =
1-methylpiperidin- 3841
4-yl]-3-(4-
chlorophenyl)urea
hydrochloride "

N
iy
/=N

N@

31 | 1(2R4R)-2-(1H- N 107.27 | (acetone-D6) & 4
benzimidazol-2-y)- | 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,
1H), 4.2 (m, 1H),
N 6.4 (d, 1H), 7.16
/O/ (m, 2H), 7.52 (m,
: 2H), 7.60 (m,
e 2H), 7.62 (m,
N/\N 2H), 8.46 (s, 1H)
HPLCRt=1.3
MS: [M + H]=
3754

32 | 14(2R,4R)-2-(1H- 107.12 HPLC Rt=1.8 3
benzimidazol-2-yl)- N’Q MS: [M +H] =
1-methylpiperidin- N PR 369.2
4-yl]-3-(6- ® \Q/N\Q
fluoropyridin-3- F7 N ~
ylurea
hydrochloride

33 | N-[(2R4R)-2-(1H- 114.00 HPLCRt=16 1
benzimidazol-2-yl)- o )@ MS: [M + H]=
1-methylpiperidin- N 391.3
4-yllchromane-6- NG N
carboxamide 0 U
hydrochloride N

34 | N-(2R 4R)-2-(6- \, 107.04 |HPLCRt=17 1
chioro-1H- /@:N\)Q MS: [M +H] =
benzimidazol-2-yl)- | N 427.2
1-methylpiperidin- N
4-yl]-2,3-dihydro- 0)\@0
1,4-benzodioxine- j
6-carboxamide o
hydrochloride




406 1 101 1-[(2R 4R)-2-(1H benzi m dazol -2-yl) -
orifl uoronet hyppyr
0 FF-7(' waf 20690082750 HPLC Rt
N[ (2R 4R)-2- (1H benzi m dazol - 2-y1) -

4-y11-3-(5 -

383/ 3

1

= 1.8 Ms

I di n-2-yl Jurea hydrochl ori de 4,

[M+ | A]

1- et hyl pi peri di n-
rr-

= 419. QC"Q/IQ_@QS/OOISB

NyN: L- -

1- net hyl pi peri di n4-y1]-4-fl uoro- 3-

met hoxybenzamd e trifluoroacetate / 0 102.0 HPLC Rt = 1.09 Ms: [M+ H =
.N. N _ 110 -127 -

35 1{(2R 4R)-1- N 106.98 HPLCRt=22
methyl-2-[5- F MS: [M + H] =
(trifluoromethyl)- N 487.2
1H-benzimidazol- N A
2-yllpiperidin-4-yl}- %U \g/\O‘

3-[6- F N ~
(trifluoromethypyr | FF

idin-3-ylJurea

hydrochloride

36 | 1-(4-cyanophenyl)- 106.56 HPLCRt=16
3-{(2R 4R)-1- N@ MS: [M + H] =
methy}-2-(5- NN AL 389.3
methyl-1H- \/@/ g \(j N
benzimidazol-2- Ny o N
yhpiperidin-4-
ylJurea
hydrochloride

37 | 14(2R,4R)-2-(1H- ~o 106.48 HPLCRt=18
benzimidazol-2-yl)- MS: [M+H]=
1-methyipiperidin- 380.1
4-yl}-3-(4-
methoxyphenyt)ure
a hydrochloride OYN

N
T
J=N

N@

38 | N(2R,4R)-2-(6- \ 106.03 (CD;0D) 5 1.97
methoxy-1H- /@E‘» ,,,,, (m, 2H), 2.11 (m,
benzimidazol-2-yl)- | ~ N 2H), 2.1 (s,3H),
1-methylpipendin- N 2.42 (m, 1H),
4-yl]-2,3-dihydro- o o 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)
HPLC Rt=1.3
MS: [M +H]=
423.3




103 N4(2R, 4R)-2-(1H benzi m dazol -2-y1)- 1-nmethyl pi peridin- 4-yl]-6-

nmet hyl qui nol i ne-4- carboxam de trifluoroacetate 11, 100.0 HPLC Rt = 0.92
VB: [ M +Wd 2089402727 1 \ N N, 104 N4( 2R, 4R) - 2- ( 1BCT/1B2008/001575

benzi m dazol - 2-y1)- 1-nethyl pi peridin- 4-yl]-2-(1- benzofuran-2-

yl )acetam de trifluoroacetate 99.5 HPLC Rt = 1.16 Ms: [M+ H = 389.24 1
z -128 -

39 | 1-(2R4R)-2-(1H- 105.90 | 1H NMR 4
(CD,0D, 400

benzimidazol-2-y!)- \( N
1-isobutylpiperidin- N /©/ MHz) 5 0.73 (d,
ayila<4- | . iN 3H), 0.82 (d, 3H),
cyanophenyl)urea Y 1.75 (m, 1H),
(ér 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 HPLC Rt=1.3 3
i

benzimidazol-2-yl)- MS: [M+H]=
1-methyipiperidin- N N 383.3
4-yl]-3-(6-fluoro-5- [ \H/N\O‘

methylpyridin-3- F7ON

yl)urea
hydrochlorde

741 | 1{@R4R)y2-(1H- F 10581 |HPLCRt=15 4
benzimidazol-2-yl)- @(\j MS: [M + H] =
(0]

1-methylpiperidin- 426.3
4-yl]-3-(6-fluoro-

4H-1,3- OYN
benzodioxin-8- N
yhurea O/
hydrochloride —N
/=N
N

42 | N-[(2S.4R)-2-(1H- ° N 105.67 HPLCRt=1.5 1
benzimidazol-2-yl)- [ jgﬁ(" 'T’<) MS: [M + H] =
1-methylpiperidin- b N 393

4-yl]-2,3-dihydro-

1,4-benzodioxine-
6-carboxamide

hydrochloride
43 | 1-[(2R4R)-2-(1H- 105.51 HPLC Rt=2.0 3
benzimidazol-2-yl)- N MS:[M+H]=
1-methylpiperidin- S~ ALy 376.2
4-y1}-3-(5- WA ] \Q‘
v g U ~
cyanopyridin-2-
ylurea

hydrochloride




WO 2009/ 004427PCNVB2008/ 001575 -
(1H benzi m dazol - met hyl pi peridin-4- yl]-2,3-di hydro-1, 4- benzodi oxi ne- 2-

car boxanivde2ops/ddhator oacetate * N N N Alb el 97.8 HPLCPRI/IB20R8/003SR/S: 1M +
H = 393.23 1 106 N-[(2R 4R)-2-(1H benzi m dazol -2-y1)- 1-nethyl pi peridin-

141 - 105 (2S)-N-[(2R 4R)-2-

4-yl]-2-(2H 1, 2,3- benzotriazol-2- yl)acetanm de trifluoroacetate 94.5 HPLC
R =1.05 Ms: [M+ fr] 390.25 1 Z129-

44 | N-[(2R,4R)-2-(1H- ( 105.48 HPLCRt=1.5
benzimidazol-2-yl)- MS: [M + H] =
1-ethylpiperidin-4- (IN\> N 407.2
yl}-2,3-dihydro-1 4- N < ?
benzodioxine-6-
carboxamide N
hydrochloride 0)\@01

o}

45 | N-[(2R4R)-2-(6- 10547 (CD,0D) 8
fluoro-1H- /@% ..... N 1.97(m, 2H), 2.15
benzimidazol-2-yl)- | _ N Q (m, 2H),
1-methylpiperidin- s 2.2(s,3H), 2.46
4-yl]-2,3-dihydro- o (m, 1H), 2.92 (m,
1,4-benzodioxine- o 1H), 3.70 (m,
6-carboxamide o 1H), 4.24(m, 4H),
hydrochloride 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-ethylpiperidin-4- O\N JCL (t, 3H), 1.86 (m,
yl}-3-(4- Y N 1H), 2.04 (m,
cyanophenyljurea 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);
HPLC Rt=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 ('j

.. N
s
/ N




107 N-[ (2R 4R)-2-(1H benzi m dazol - 2-y1) -

(met hyl t hi 0) benza m de tnfl uoroacetate \ S .
1. 06 NM5: WoMoe9/bd4427 381. 21 1 108 N-[ (2R 4R)-2- (1H benzPRTMABZIB/00I37%7) -

1- net hyl pi peridi n-4-y1]-2-(2H
1. 08 ME:

4 N 1o 86.4

HPLC Rt =

[M+ H
-130 -

o\ N

1- net hyl pi peridi n- 4-y1]-2-

- 10 88.3 HPLC Pt

\4, \ NAL el I

i ndazol -2- yl)acetam de trifluoroacetate 40
= 389.26 1

48

1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-3-(2,6-
dimethylpyridin-3-
yl)urea
hydrochloride

105.32

HPLC Rt=1.5 3
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

HPLC Rt = 1.5 1
MS: [M + H] =
421.3

50

4-acetyl-N-
[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-3,5-dimethyl-
1H-pyrrole-2-
carboxamide
hydrochloride

105.07

HPLCRt=13 1
MS: [M +H]=
394.3

51

1-(4-cyanophenyl)-
3-[(2R,4R)-2-(5-
fluoro-1H-
benzimidazol-2-y')-
1-methylpiperidin-

1 4-yllurea

hydrochloride

105.02

HPLCRt=16 4
MS:[M+H]=
393.2

52

1-(4-cyanophenyl)-
34{(2R.4R)-2-(5,6-
dimethyl-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yllurea
hydrochloride

104.97

HPLC Rt= 1.8 4
MS: [M + H] =
403.3

53

1-{(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-3-(4-
isopropylphenyl)ur
ea hydrochloride

104.80

HPLC Rt =2.1 4
MS:[M+H]=
3924




109 N-[(2R 4R)-2-(1H benzi m dazol -2-y1)- 1-nethyl pi peridin-

4-yl]-2-(1H ndazol -1- yl)acetanmde trifluoroacetate 40 ..? NO \1(\ SO 85.2
HPLC Rt wd200900B7 [M + H = 389.25 1 WD 2009/ 004427PETIB28HI815001575 -
142 - 110 N[ (2R 4R)-2-(1H benzi m dazol -210- 1-net hyl pi peri din-

phenyl acetam de trifluoroacetate 41 - 40 83.2 HPLC Rt = 1.07 M5 [M+ H =
349.23 1 111 N[(2R 4R)-2-(1H benzi midazol - 2-yl)- 1-nethyl pi peridin-

4-y11-4- et hoxybenzam d e trifluoroacetate o--)---(o\ /-rt.,.<l- )r----NN

54 | 1-[(2R,4R)-2-(1H- 104.76 | HPLCRt=13 4
benzimidazol-2-yl)- r{@ MS: [M + H]=
1-methylpiperidin- EN Nj]/"‘ =N 376.2
4-yl}-3-(6- @ o \Cﬂ\
cyanopyridin-3- N
yl)urea
hydrochloride

55 | 1{(2R 4R)-2-(5- =N 10454 |HPLCRt=18 3
cyano-1H- Nd MS: [M +H]=
benzimidazol-2-yl)- ~ A 4442
1-methylpiperidin- [ I _J § U\
4-yl]-3-[6- K"

(trifluoromethyl)pyr
idin-3-yljurea
hydrochloride

56 | 1-[(2R4R)-2-(1H- ~y 10446 | HPLCRt=1.14 4
benzimidazol-2-yl)- MS: [M+H]=
1-methylpipendin- 393.4
4-yl}-3-4-

(dimethylamino)ph
enyljurea O. N
hydrochloride Y
N
AT
/=N
N\@

57 N-[(2R 4R)-2-(5,6- . \ 104.42 HPLCRt=138 1
difluoro-1H- IIN» N MS:[M+H]=
benzimidazol-2-yl)- . N /\ 2 429.4
1-methylpiperidin- N
4-y|}-2,3-dihydro- o
1,4-benzodioxine- O)\@ j
6-carboxamide o
hydrochloride

58 1-[4-chloro-3- FF 104.39 HPLCRt=23 4
(trifluoromethyl)ph F (17 """ Q,D‘F MS: [M+H]=
enyl]-3-[(3S,585)-5- | o 1, 456
(6-fluoro-1H- N
benzimidazol-2-yl)-
1-methylpyrrolidin-
3-yljurea

59 | 1{(2R4R)-2-(1H- 104.25 | 'H NMR (CD;0D, 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 M, 3H), 1.82 (m,
cyanophenyljurea 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,




0 365.24 83.2 HPLC Rt = 1.02 M5: [M+ H =1 112 N[(2R 4R -2-(1H

benzi m dazol - 2-y1)- 1-nethyl piperidin- 4-yl]-3- methoxybenzamd e
trifluorvacmosided2’o 81.7 HPLC Rt = 1.04 MS: [M + H = BEHIBA0§00ISTS _ 1
113 N4(2R, 4R) - 2- (1H benzi m dazol - 2-y1)- 1-nmethyl pi peridin-

4-y11-1-net hyl- 1H ndol e- 2- carboxam de trifluoroacetate NV 40 76.1 HPLC Rt

= 1.27 M5

RA + HI

= 388.26 1

-132 -

2H), 7.49-7.62
(m, 6H);
HPLCRt=25
MS: [M + H] =
403

59

1-[(2R,4R)-2-(6-
fluoro-1H-
benzimidazol-2-yl)- |
1-methylpiperidin-
4-yl}-3-16-
(trifluoromethyl)pyr
idin-3-yljurea
hydrochloride

104.06

HPLCRt=19
MS:[M+H]=
437.2

60

1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
13-
methylbuty!)piperid
in-4-yl}-3-(4-
cyanophenyl)urea N

104.03

'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)
HPLC Rt=26
MS: [M + H] =
431

61

1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-benzylpiperidin-
4-yl]-3-(4-
cyanophenyl)urea

99.53

'H NMR (CD;0D,
400 MHz) 5 1.79
(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 | P 114 N-[(2R 4R)-2-(1H benzi m dazol - 2-y1)- 1-nethyl pi peridin-
4-y1]-2-(1, 3- benzoxazol -2- yl)acetam de thfl uoroacetate 401 \N- 101 75.5
HPLC Rt wa09%00¥R7 [M + H = 408.27 1 WD 2009/ 004427 PESTARIOTYNTB1575 -

143 -

115 N-[ (2R 4R)-2-(1H benzi m dazol - 2-y1) -

1- met hyl pi peri di n4-yl ] pyrazol o[ 1, 5- a] pyri di ne-3- carboxam de

trifluoroacetate |,

N/

rij\ o\

-133 -

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 HPLC Rt=1.8
methoxy-1H- O MS: [M + H] =
benzimidazol-2-yl)- M W\N 4492
1-methylpiperidin- | __ Il \ﬂ,/ N
4-yl]-3-[6- A
(triflucromethyl)pyr
idin-3-yljurea
hydrochloride
63 | N-[(2R,4R)-2-(6- v\ 103.60 HPLCRt=15
cyano-1H- ﬂ N MS: [M + H] =
benzimidazol-2-yl)- | M N> Q 418.4
1-methylipiperidin- N
4-yl]-2,3-dihydro- o o
1,4-benzodioxine- j
6-carboxamide °
hydrochloride
64 | 1-[(2R,4R)-2-(5- - 102.82 HPLCRt=1.9
chioro-1H- MS: [M +H]=
benzimidazol-2-yi)- N E 409.2
1-methylpiperidin- \/©/ TN\O N
4-yl]-3-(4- N © "~
cyanophenyl)urea
hydrochloride
65 | 14{(2R,4R)-1- 102.77 (CD;COCD;) 5
methyl-2-(5- N 1.82(m, 2H), 1.9-
methyl-1H- N ,_,»“\N 2.1(m, 3H), 2.12
benzimidazol-2- Y Y (s,3H), 2.38 (s,
yhpiperidin-4-yl}-3- | F oo ° N :1',:; ;.g; Em,
6- FF ,2.92 (m,
Etriﬂuoromethyl)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)
HPLC Rt=1.8
MS: M + H] =
433.2




[M+

NIP 69.6 HHLC R = 0.91 Ms: [M+ H = 375.25 1 N- - - 116
N-[ (2R 4R)-2-(1H benzi m dazol -2-y1)- 1-nmethyl pi peddin- 4-yl1]-2-(2, 3-
di hydr o- w0 twesrewfagr an- 5- yl ) acet armi de trifl uoroacet at e POTIBIOS/QOINS N\
H =68,2 HHLC R = 1.06 391.27 1 /

-134 -

66 | 1-{(2R4R)-2-(1H- 10260 |HPLCRt=17
benzimidazol-2-yl)- NQ MS: [M + H]=
1-methyipiperidin- NN R 419.2
4-yl]-3-[6- it
(trifluoromethyl)pyr | ¢ N ° N
idin-3-yljurea e
hydrochloride

67 | 1{(2R4R)-2-(1H- 102.53 HPLCRt=1.5
benzimidazol-2-yl)- N MS: [M +H] =
1-methylpiperidin- o N Ny 408.2
4yi-3-2,3- ( j@’ b '
dihydro-1,4- ) ° ™
benzodioxin-6-
yl)urea
hydrochloride

68 | N-[(2R4R)-2-(1H- \ 102.13 | HPLCRt=16
benzimidazol-2-yl)- N N MS: [M+H]=
1-methylpiperidin- ©E N o 4293
4-yl]-4- N "

(trifluoroacetyl)ben
zamide
£ o
F
F

69 | 1-[(2R,4R)-2-(1H- 101.73 HPLCRt=17
benzimidazol-2-yl)- N MS: M+ H] =
1-methylpiperidin- N_ _N R 365.3
4-y1]-3-(5- NS
methylpyridin-3- A NS
yhurea
hydrochloride

70 | 1-[(2R 4R)-2-(1H- =} _n| 10135 | 'HNMR (CD,0OD,
benzimidazol-2-yl)- N /Q// 400 MHz) 5 1.38
1- O\N j\ (m, 2H), 1.49 (m,
cyclobutylpiperidin- N N 2H), 1.60 (m,
4-yl}-3-(4- i 1H), 1.79 (m,
cyanophenyl)urea 1H), 1.90 (m,

3H), 2.23 (m,
1H), 2.49 (m,
1H), 3.02 (m, 2
H), 3.0 (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)
HPLCRt=27
MS: [M + H] =




| P 117 N[ (2R 4R)-2- (1H benzi m dazol - 2-y1) -
4-y1]-3-fluoro4- nethoxybenzam d e trifluoroacetate F .
HPLC Rt waloQowe7 [ M + H
1- net hyl pi peddi n- 4-y1]-7-

benzi m dazol - 2-y1) -

=383.22 1

1- et hyl pi peri di n-

\' N

40 65.4

118 N- [ PORIBIYWS/BIF7PH.
met hyl pyrazol o[ 1,5

-a] pyridi ne-2- carboxam de trifluoroacetate -- , O
-135-
415

71 1-[(2R,4R)-2-(1H- 101.22 HPLCRt=1.5 3
benzimidazot-2-yl)- N MS: M+ H]=
1-methylpiperidin- RN N L 379.3
4-yl}-3-(5,6- L \[O]/ U
dimethylpyridin-3- ~
yl)urea
hydrochloride

72 | 4-azido-N- \y 101.16 HPLCRt=1.4 1
[(2R4R)-2-(1H- @'i) ..... Q MS: [M + H] =
benzimidazol-2-yl)- N 0 376.2
1-methylpiperidin- N
4-yllbenzamide

N=NENT

73 1-[(2R 4R)-2-(6- N@‘C' 101.10 HPLC Rt=20 3
chloro-1H- N A MS: [M +H] =
benzimidazok2-y)- | (7 L 453.1
1-methylpiperidin- | * N ~
4-y1]-3-[6- Fr
(trifluoromethy!)pyr
idin-3-yljurea
hydrochloride

74 | N{(2R4R)-2-(1H- =N 100.93 | HPLCRt=0.8 1
benzimidazol-2-yl)- . MS:[M+H]=
1-methylpiperidin- 400.3
4-yl}-3-pyridin-4-yk- N=
1H-pyrazole-5- NH
carboxamide
hydrochloride (o)

&"‘ /N
N~
A0

75 | 1-[(2R,4R)-2-(1H- 100.46 HPLC Rt=1.6 4
benzimidazol-2-yl)- MS: M+ H]=
1-methylpiperidin- N\ 350.3
4-yl]-3-phenylurea NN \—N
hydrachloride ©/ A \C(

o] N
N\

76 | 1-[(2R,4R)-2-(1H- 100.18 HPLC Rt=2.0 4
benzimidazol-2-yl)- /© MS: [M + H] =
1-methylpiperidin- @\/ N 364.3
4-yl]-3-benzylurea N\n/N ‘‘‘‘ N
hydrochloride o N




\' N/ 110 651 HPLC Rt = 1.1 M. [M+ H = 389.25 1 119 N[(2R 4R -2-(1H
benzi m dazol - 2-yl1)- 1-nethyl piperidin- 4-yl]-2,1, 3- benzoxadi azol e- 5-

car boxanwae2009/pd4#27or oacetate N \ N 1101 64.5 HPLC Rt PETAB2YS/RSTS M + H] =
377.21 1 WD 2009/ 004427PCT/ 1 B2008/ 001575 - 144 - 120 N[ (2R 4R -2- (1H
benzi m dazol - 2-y1)- 1-nethyl pi peridin- 4-yl]-2-(2- fluorophenyl)aceta nude

trifluoroacetate 11 \' N - el -136 -

77 | 1-[(2R,4R)-2-(5,6- 99.95 HPLC Rt=1.9
dimethyl-1H- "Q MS: [M +H] =
benzimidazol-2-yi)- N N\Il/ ..-LN 4472
1-methylpipendin- ‘7((9/ o N\Q‘\
4-yl}-3-6- £F
(trifluoromethyl)pyr
idin-3-ytjurea
hydrochloride

78 | N-[(2R4R)-2-(1H- | C! 99.29 HPLC Rt=1.63
benzimidazoi-2-yl)- — MS: [M + H] =
1-methylpiperidin- 5 __ /@ 389.2
4-yl]-2-(5-chloro-2- N
thienyl)acetamide \L
hydrochloride N\O ‘‘‘‘ N

o N
\

79 | N{(2R 4R)-1- " \ 99.17 (CD,OD) 5
methyl-2-{6- Yo 1.97(m, 2H), 2.18
(trifluoromethyl)- F N (m, 2H), 2.24
1H-benzimidazol- | * ¢ N (s,3H), 2.5 (m,
2-yl|piperidin-4-yl}- o o 1H), 2.96 (m,
2,3-dihydro-1,4- j 1H), 3.78 (m,
benzodioxire-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)
HPLC Rt=2.0
MS: [M+H]=
461.1

80 | 1-[(2R,4R)-2-(1H- Y 98.03 HPLCRt=1.3
benzimidazol-2-yl)- “~ | MS:[M+H]=
1-methylpipendin- 3513
4-yl}-3-pyridin-3- 0. _N
ylurea Y
hydrochloride N

/N(\j
/=N
N@

81 14(2R,4R)-2-(1H- 97.75 HPLCRt=15
benzimidazol-2-yi)- N@ MS: [M +H] =
1-methylpiperidin- LN e “\N 365.3
4-yl]-3-(6- | \LrN\Qq
methylpyridin-3- N ~
ylurea
hydrochloride




63.7 HPLC Rt = 1.07 M. [M+ H = 367.22 1 121 N[(2R 4R -2-(1H
benzi m dazol - 2-yl1)- 1-nethyl piperidin- 4-yl]-4- cyanobenzam de
trifluorvarmogoesN O N' N 40 62.3 HPLC Rt = 0.99 Ms: PCHAIB200§4901875350, 23 1
122 N-[ (2R 4R)-2- (1H benzi m dazol - 2-y1)- 1-nethyl pi peridi n-
4-141- 2, 2-di fl uoro-2- phenyl acetam de trifluoroacetate se o \

- 137 -

82 | N-[(2R.4R)-2-(1H- /@ 96.77 |HPLCRt=15 1
T

benzimidazol-2-yl)- [0 MS: [M + H] =
1- o Ne N 433.1
cyclobutylpiperidin- U

4-yl}-2,3-dihydro-

1,4-henzodioxine- U
6-carboxamide
hydrochloride

83 | 1-[(2RA4R)-2-(1H- 96.06 HPLC Rt=2.0 3
benzimidazol-2-y!)- N MS: [M + H] =

1-methylpiperidin- N NT .-~““\N 381.2
4-yl]-3-(6- lJ 6 N

methoxypyridin-3-
yl)urea
hydrochloride

84 | 1{(3R,55)-5-(1H- HPLCRt=23 4

. \l/ 95.36
benzimidazol-2-yl)- | N . {/‘ @ MS: [M + H] =
1- ;\. S 7 466

Cl
N

isopropylpyrrolidin-
3-yl]-3-[4-chloro-3-
(trifluoromethyl)ph
enyllurea

85 | 1-[2RA4R)-2-(1H- 93.08 HPLCRt=0.7 4
benzimidazol-2-yl)- <:J\ : MS: [M + H] =
1-methylpiperidin- i 3422

4-yl}-3- o
cyclopentylurea
hydrochloride

86 | N-[(2R4R)-2-(1H- \ 93.07 HPLC Rt = 1.4 1

benzimidazol-2-yl)- NN MS: M+ Hj =
1-methylpiperidin- N> """ 393

4-yl]-2,3-dihydro-

1,4-benzodioxine-

6-carboxamide o o

hydrochloride j
o

87 | N-[(2R,4R)-2-(1H- 0 92.32 HPLCRt=1.1 1
benzimidazol-2-yl)- N MS:[M+H]=
1-methylpiperidin- 404.3

4-yl]-2-ox0-1,2,3,4-
tetrahydroquinoline
-6-carboxamide
hydrochloride




_ 40 57.5 HPLC Rt
benzi m dazol - 2-y1) -

= 1.22 M5

[ri + H

= 385.24 1 123 N[(2R 4R -2- (1H
1- net hyl pi peridin- 4-yl]-2-(3- fluorophenyl
ylprp yl] ( RB g’/g}l

aceta m de

trifluorvarmbao@s2’0 \ zrN IP 52.2 HPLC Rt = 1.08 Ms: PNEABIPS/A0I3E7 22 1
F.
-138 -

88 1-{(2R,4R)-2-(1H- 92.14 HPLC Rt=1.4 4
benzimidazol-2-yl)- NQ MS:[M+H]=
1-methylpiperidin- _ N Yy 375.2
4-yi}-3-(3- NA@ YN\C
cyanophenyl)urea ° AN
hydrochloride

89 | N-[(2R.4R)-2-(1H- 88.20 HPLC Rt=14 1
benzimidazol-2-yl)- [o NI/Q MS: [M+H]=
1- T e 433
(cyclopropylmethyl ) \O
)piperidin-4-yl]-2,3- |\—<]
dihydro-1,4-
benzodioxine-6-
carboxamide
hydrochloride

90 | 1-[(2R.4R)-2-(1H- 87.90 HPLCRt=27 4
benzimidazol-2-yl)- MS: [M+H]=
1-methylpiperidin- 432.1
4-yl)-3-(5-phenyl-2- —
thienyl)urea NS
hydrochloride ou N

)
£y
/=N
N

91 | N{(2R,4R)-2-(1H- e F 87.90 HPLCRt=14 1
benzimidazol-2-yl)- | ¢ N /Q MS:[M+H]=
1-methylpiperidin- z | N\\_ 418.1
4-yl}-2-methyl-6- X N ~—N
(trifluoromethyl)nic S \@
otinamide N\
hydrochioride

92 | N4(2R,4R)-2-(1H- N=\ 86.40 HPLC Rt=1.3 1
benzimidazol-2-yl)- 0 MS: [M + H] =
1-methylpiperidin- 402.3
4-yll-4-(1,3-oxazol-
5-yl)benzamide
hydrochloride

07 "N
o
s
/ N

93 | 1-[(3S,5S)-5-(1H- . \( 85.20 HPLCRt=2.3 4
benzimidazol-2-yl)- | N g@ MS: [M + H] =
1- y o (7w 466
isopropylpyrrolidin- N/\\\N‘"
3-yl]-3-[4-chloro-3-

(trifluoromethyl)ph
enyllurea




124 N-[(2R 4R)-2-(1H benzi m dazol - 2-y1)-

4-yl]-1-tert-butyl-3- nethyl-1H pyrazol e-5-

Zj 41 -- W0 2009/004427 - -
2009/ 004427PCT/ 1 B2008/ 001575 -
N[ (2R 4R)-2-(1H benzi m dazol - 2-y1) -
n-4-yl1] -2, 3-di hydro-

50.6 HPLC Rt = 1.08 Ms:

145 - 125

1- et hyl pi peri di n-

carboxam de trifl uoroacetate

[M+ H 2C3FB2098/901575

1- cycl opropyl pi peri di
1, 4- benzodi oxi neq43§-car boxam de hydrochl oride 401 O

94 [ N-[(2R,4S)-2-(1H- 79.70 HPLCRt=1.6
benzimidazol-2-yl)- N\> ,,,,, N MS: [M + H] =
1-methylpiperidin- N 393.1
4-yl}-2,3-dihydro- N
1,4-benzodioxine- o
6-carboxamide o j
hydrochloride )\@o

95 | N-[(2R,4R)-2-(1H- 78.70 HPLCRt=16
benzimidazol-2-yl)- o/\ N MS: [M+H]=
1-methylpiperidin- K/N N _\ll\ 344.3
4-yllmorpholine4- ~ N
carboxamide 0 \Ch’l\
hydrochloride

96 | 1{(2R,4R)-2-(1H- 76.30 HPLC Rt=24
benzimidazol-2-yl)- T‘:Q : MS:[M+H]=
1-methylpiperidin- N 381.2
4-y1}-345- N@( Yy yo"
methoxypyridin-3- =~ O N
ylurea 0
hydrochloride d

97 | N-[(2R,4R)-2-(1H- 75.40 HPLCRt=1.1
benzimidazol-2-yl)- o_ _N /@ MS: [M+H]=
1-methylpiperidin- [ “ N 394.3
4-yl}-2,3- o r“\O N
dihydro[1,4]dioxino o N
[2,3-b]pyridine-7-
carboxamide
hydrochloride

98 [ 1(2R4R)-2-(1H- 74.50 'H NMR (CD,0D,
benzimidazok-2-yl)- q 400 I\(/IHZ)I o 182
1-(2- -87 (m, 1H),
phenylethyl)piperid . /©//" 1.99-2.13 (m,
in-4-yl-3-(4- O\Ni 3H), 2.42-2.46
cyanophenyl)urea ) N (2“;0124), gg)e'

.70 (m, 3H),
2.78-2.82 (m,
1H), 3.14-3.18
(m, 2H), 3.91-
3.94 (m, 1H),
4.084.10 (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

WO



*H,,,, Il "1/4.--Thc- .,,...... T4 \ 1c? 102.06 (acetone-D6) '
0.3-0.5(m4H), 1.8(m2H), 2.16(m2H), 2.48 (m1H, 2.88(m1 14 (m1
H, 4.28na 2eh9os274(m 1H), 4.5(m 1 H), 6.8(d, 1H), 7. 1P /2112‘)5%/0017734(m2I—|)
7.42(m1 H), 7.53(m 1H) HPLC R = 1.7 Ms: [M+ H = 419.2 2 126

1-[ (2R 4R)-2-(6- chloro-1H benzi m dazol -2-y1)- 1-rrethy| pi peri din-
4-y1]-3-(6- nethyl pyridin-3- yl)urea-hg0lrochloride , -., 110.0 HPLC Rt =
1.8 Ms: [M+ H = 399.2 3 127 1-[(2R 4R)-2-(5- cyano- 1Hbenzi m dazol - 2-y1) -
1-nmet hyl pi peridin- _4-y1]-3-(6- nethylpyridin-3- yQurea hydrochloride H1 n
It

99 | N-(2R.4R)2-(1H- NN 7200 | HPLCRit=13 1
benzimidazol-2- @ Dasad ? MS: [M + H] =
yhpiperidin-4-yl]- N 379

2,3-dihydro-1,4- N

benzodioxine-6- o o

carboxamide j
i o

trifluoroacetate

100 | N-[(2R,4R)-2-(1H- 63.70 HPLCRt=13 1

benzimidazol-2-yl)- o} NQ MS: [M +H]=
1-methylpiperidin- L @\’( Ny 406
4-yl]-3-0x0-3 4- 0P N N\O

dihydro-2H-1,4- ° N

benzoxazine-6-
carboxamide
hydrochloride
101 | 14(2R,4R)-2-(1H- 62.50 HPLCRt=1.8 3
benzimidazol-2-yl)- P‘L MS: [M+H]=
1-methylpiperidin- x N\n/N =N 419.2
4-yl}-3-[5- E %@ 0 \Qq\

(trifluoromethyl)pyr |

idin-2-yljurea
hydrochloride
102 | N-{(2R,4R)-2-(1H- / 102.0 HPLC Rt=1.09 1

benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- | _ 0 38323
4-yl}-4-fluoro-3- o Q\_

methoxybenzamid
e trifluoroacetate

N
N©
103 | N-[(2R,4R)-2-(1H- 100.0 HPLC Rt = 0.92 1
benzimidazoi-2-yl)- MS: [M + H] =
1-methylpiperidin- 400.27

4-yl}-6- 2N

methylquinoline4- | N_/" \..d
carboxamide
trifluoroacetate N

104 | N-{(2R,4R)-2-(1H- 99.5 HPLCRt=1.16 1
benzimidazol-2-yl)- MS: [M+H]=
1-methylpiperidin- o 389.24
4-yl}-2-(1- = o

benzofuran-2-
yl)acetamide N N—
trifluoroacetate

N




LL N103.0 HPLC Rt = 1.5 Ms: [M+ H = 390.2 3 128 1-(6-nethyl pyri di n-
3-yl)-3-[(2R, 4R) - 1- nethyl-245- (trifluoronethyl)- 1H benzi m dazol -
2-yl ] pi pwo Zhoseedd27y| | urea hydrochloride F N F 102. 34 PCRABIOSHULIFE)
1.8(m1H), 2.04 (m1H), 2.18 (m2H), 2.22 (s,3H), 2.40(s,3H), 2.62(m1H),
3.0(m1H), 3.94(m 1H), 4.18 (m1H), 6.4(d, 'H, 7.05(d,1H), 7.45(d,1 H),
7.7(d,1H), 7.9(m 2H), 8.08(s, 1H), 8.442(s,1H HPLC Rt = 1.1 M5 [M+ H
433.2 3 WD 2009/ 004427PCT/ 1132008/ 001575 - 146 - 129 1-[(2R 4R)-2-(5-
met hoxy- 1Hbenzi m dazol - 2-y1)- 1-net hyl pi peridin- 4-yl1]-3-(6-
met hyl pyr{di fedynybrWreR hydrochloride , - HL 97.803.|88LCRt=1.13 1
(1H-benzimidazol- o ,(0 MS: [M + H] =
2-yl)-1- 5 _) Nq 393.23
methylpiperidin-4-
yl]-2,3-dihydro-1,4- N
benzodioxine-2- N/
carboxamide
trifluoroacetate
106 | N{(2R,4R)-2-(1H- 945 HPLC Rt =1.05 1
benzimidazol-2-yl)- MS: [M +H] =
1-methylpiperidin- { Y 390.25
4-yl}-2-(2H-1,2,3- N-N o
benzotriazol-2- \_/<
yl)acetamide N N—
trifluoroacetate
C%
O
107 | N-[(2R 4R)-2-(1H- N 88.3 HPLCRt=1.06 1
benzimidazol-2-yl)- MS: M+ H]=
1-methylpiperidin- @_@ 381.21
4-yl}-2- o -
(methylthio)benza
mide N
trifluoroacetate N g
108 [ N-[(2R,4R)-2-(1H- 86.4 HPLC Rt =1.08 1
benzimidazol-2-yl)- MS: [M +H]=
1-methylpiperidin- { N 389.26
4-yl)-2-(2H- N o
indazol-2-
yl)acetamide \_<N N—
trifluoroacetate
N
O
109 | N-[(2R4R)-2-(1H- A\ 852 HPLC Rt=1.07 1
benzimidazol-2-yl)- g\rf o MS: [M +H] =
1-methylpiperidin- \__/< 389.25
4-y1}-2-(1H- ned  N—
indazol-1-
yl)acetamide N
trifluoroacetate N i




HPLC Rt = 0.08 M5 [M+ H = 395.2 3 130 1-[(2R 4R)-1- nethyl-2-(5-

met hyl - 1H- benzi m dazol - 2- yl)piperidin-4-yl]-3- (6-nethylpyridin-3-

yl )urea Wwaizoowtideri de HH ik yN,...... Th., | 0 106.1 POEABIESAIFS9 Vvs: [ M
+ H = 379.2 3 131 1-[ (2R 4R)-2-(5, 6- di nethyl - 1Hbenzi m dazol - 2-y1) -

1- net hyl pi peridin- 4-yl1]-3-(6- nethylpyridin-3- yl)urea hydrochloride ,..:
HH i ON 104.86 HPLC Rt = 1.00 Ms: (N42-H = 393.3 132 1-[(2R 4R)-2-(6-

fluoro-1H benzi m dazol - 2-y1) - 1- net hyl pi peridin- 4-yl1]-3-(6-

met hyl pyri di n-3- yflurea hydrochloride ,

110 | N-[(2R,4R)-2-(1H- 83.2 HPLC Rt = 1.07
benzimidazol-2-yl)- MS: M +H]=
1-methylpiperidin- ° 349.23
4-yl]-2- News N—
phenylacetamide
trifluoroacetate N =N

111 | N-[(2R,4R)-2-(1H- 0 83.2 HPLC Rt =1.02
benzimidazol-2-yl)- /°“©—<N"" N— MS: [M + H] =
1-methylpiperidin- 365.24
4-yl]-4- N
methoxybenzamid N
e trifluoroacetate ©

112 | N-[(2R,4R)-2-(1H- =0, 81.7 HPLC Rt=1.04
benzimidazol-2-yl)- @_é) MS: [M+H]=
1-methylpiperidin- N N— 365.23
4-yl]-3-
methoxybenzamid -

e trifluoroacetate N }

113 | N{(2R 4R)-2-(1H- / 76.1 HPLC Rt=1.27
benzimidazol-2-yl)- NP MS: [M + H] =
1-methylpiperidin- / oo N— 388.26 .
4-yl}-1-methyl-1H-
indole-2- N
carboxamide N/
trifluoroacetate ©

114 | N-[(2R,4R)-2-(1H- 755 HPLC Rt =0.94
benzimidazol-2-yl)- MS: [M + H] =
1-methylpiperidin- _ 408.27
4-yl]-2-(1,3- N 0
benzoxazol-2- o N—
ylhacetamide
trifluoroacetate N

O




HHc.. NHo 107.75 HPLC R = 0.4 Ms: [M+ ElIl = 383.2 3 133

1-[ (2R, 4R) - 2- (6- chloro-1H benzi m dazol -2-y1)- 1-nethyl pi peridin-

4-y1] - 3- 960 2008008Xy pyri di n-3- yflurea hydrochloride 0 PHTAB2008/M1307. 55 HPLC
Rt =1.6 M5 PA+ H = 415 3 134 1-[ (2R 4R)-2-(5- cyano-1H

benzi m dazol - 2-y1)- 1-nmethyl pi peadi n- 4-y1]-3-(6- nethoxypyridin-3- yflurea
hydr ochl ori de N * 104.78 -143 -

115

N-{(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpipendin-
4-yllpyrazolo[1,5-
a]pyridine-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-
yl)acetamide
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-methylpipenidin-
4-yl}-7-
methylpyrazolo[1,5
-alpyridine-2-
carboxamide
trifftuoroacetate

65.1

HPLC Rt = 1.1
MS: [M + H] =
389.25

119

N-{(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methyipiperidin-
4-yl]-2,1,3-
benzoxadiazole-5-
carboxamide
trifluoroacetate

64.5

HPLC Rt = 1.11
MS: [M + H] =
377.21




HPLC Rt =

1.2 MS:

[M+ H

= 406.2 3 WD 2009/ 004427PCT/ 1 B2008/ 001575 -

- 135 1-(6- nmethoxypyridin-3- yl1)-3-{(2R 4R)-1- nethyl-2-(5-

(trifl uomanmoigiay27 1H- benzi mi dazol - 2-yl ] pi peridin-4- PCYUPWES/MIdochl ori de
"FFuit ILN 103.51 HPLCR =1.7 M5 [M+ H = 449.2 3 136
1-[ (2R 4R) - 2- (5- met hoxy-1Hbenzi m dazol -2-y1)- 1-nethyl pi peridin-
4-y1]-3-(6- nmethoxypyridin-3- yl)ureaiggdrochloride - HH, * N c 105. 82
HPLC Rl = 1.4 Ms: [M+ H = 411.1 3 137 1-(6- nethoxypyridin-3-
y1)-3-[ (2R 4R) - 1- nethyl -2-(5- benzim dazol -2- yl)piperidin-4- yllurea
120 | N-[(2R,4R)-2-(1H- 63.7 HPLC Rt = 1.07 1
benzimidazol-2-yl)- MS: [M +H]=
1-methylpiperidin- 367.22
4-yl}-2-(2-
fluorophenyl)aceta
mide
trifluoroacetate N \N?
121 | N-[(2R 4R)-2-(1H- 62.3 HPLC Rt =0.99 1
benzimidazol-2-y)- —Q“( MS: [M + H] =
1-methylpipendin- 360.23
4-yl]4-
cyanobenzamide N =N
trifluoroacetate ©
122 | N-[(2R,4R)-2-(1H- 57.5 HPLC Rt=1.22 1
benzimidazol-2-yl)- MS: [M+H]=
1-methylpiperidin- 0 385.24
4-yl]-2,2-difluoro-2- FF o N
phenylacetamide
trifluoroacetate -
N©
123 | N-[(2R 4R)-2-(1H- 52.2 HPLCRt=1.08 1
benzimidazol-2-yl)- F‘Q_{ MS: [M + H] =
1-methylpiperidin- 0 367.22
4-yl]-2-(3-
fluorophenyl)aceta Nee N—
mide
triflucroacetate Ny é
124 | N-[(2R 4R)-2-(1H- 50.6 HPLC Rt=1.08 1
benzimidazol-2-yl}- % MS:[M+H]=
1-methylpiperidin- ~N 0 395.3
4-yl]-1-tert-butyl-3- |/
methyl-1H- N N—
pyrazole-5-
carboxamide =N
triflucroacetate N, l




hydr ochl ori de net hyl
(M1H),

7.94(m 1H),

2.08 (m 2H),
3. 8(s, 3HWO 2009/804427 1 H) ,
7.8(dd, 1H),
395.1 3 138 1-[ (2R 4R)-2-(5, 6- di net hyl
1- met hyl pi peridin- 4-y1]-3-(

-1H H H* N 102. 48 (acetone-D6) "
2.38 (s, 3H,
6.22(d,!'H,
8.0(s,1H),8.1 (s,1H) HPLC RI
- 1H benzi m dazol
6- met hoxyjagri di n-3- yQurea hydrochloride 4

2.42(m 1 H),
6.6(d, 1H),

2. 84(m

1.8(m 1H),
1H), 3.68(

= 1.4 NG
_2_y1)_

1.9
m 1H),

7.0( d, PCRjIB20PS/SMEE 1 H)

[M+ H

HI L. TN ci oNN 409.2 107.67 HPLC Rt = 1.5 Ms: [M+ H = 3 139
[(2R 4R) - 2- (6- fluoro-1H benzi m dazol -2-y1)- 1-nethyl piperidin-
4-y1]-3{TEs REBRARRYFIHAT - 3 yI')yurea hydeqchl oiop@e | (acetone-D6)
benzimidazol-2-yl)- [ " N 0.3-0.5(m,4H),
1- NG NP AN L 1.8(m,2H),
cyclopropylpiperidi b\@ H 2.16(m,2H), 2.48
n-4-yl}-2,3-dihydro- > (m,1H),
1,4-benzodioxine- 2.88(m,1H), 3.14
6-carboxamide (m,1H),
hydrochloride 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- OC' 110.0 HPLCRt =
chloro-1H- f Rl MS: [M + H] =
benzimidazol-2-yl)- S \n’N\O N 399.2
1-methylpiperidin- N NS
4-yl]-3-(6-
methylpyridin-3-
yl)urea
hydrochloride
127 | 1-{(2R,4R)-2-(5- =N 103.0 HPLCRt=1.5
cyano-1H- N6 MS: [M+H]=
benzimidazol-2-yf)- i AL 390.2
1-methylpiperidin- [ \H/KC! N
4-y|}-3-(6- N AN
methylpyridin-3-
ylurea
hydrochlonde
128 | 1-(6-methylpyridin- Ff 102.34 (acetone-D6) °
3-yI)-3{(2R,4R)-1- F 1.8(m,1H), 2.04
methyl-2-{5- N (m,1H), 2.18
(trifluoromethyl)- N A (m,2H), 2.22
1H-benzimidazol- ® WrNT::I i (s,3H),
2-yllpiperidin-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=11
MS: [M+H] =
433.2




4 HH11. _ N O 106.32 (acetone-D6) " 1.8(m1H), 1.85- 2.0 (m2H),
(mlH, 2.1 (s,3H, 2.42(m1H), 2.82(m1lH, 3.64(m1 H), 3.8(s,3H), 4.18
(m 1H), ®a2pgpwd7, 3 WD 20091004427PCTI | B2008/ 001575 PCTABZHO§/001 6.6(d, 1
H, 7.0(m lH), 7.2(d,1H), 7.5(b, 1H), 7.82(m2H), 8.2(s,1H HPLC Rt = 1.2
MS: [M+ H = 399.2 140 N-[(2R 4R -2-(1H benzim dazol - 2-y1)-
1- met hyl pi peri din- 4-yl]-2, 3-di hydrol,i4sbenzodi oxi ne- 6-carbot hi oam de
hydrochloride * \ 106.94 HPLC Rt = 1.7 M5, [M H =409.1 1 141
N[ (2R 4R) - 2- (1H benzi m dazol -2-y1)- 1-nethyl pi peridin-
4-y1) - 5T {240l @4Zr 2r)-Agshydy o- 1 , 4- benzodi Ne-103.88 ar [JPLARtED.08 3
trifl uoroacet amkoxy-1H- ”d MS: [M + H] =
benzimidazol-2-yl)- N U 395.2
1-methylpiperidin- | t Wg ! bl
4-y|}-3-(6- N ~
methyipyridin-3-
ylurea
hydrochloride
130 | 1-[(2R4R)-1- 106.1 HPLCRt=0.9 3
methyl-2-(5- MS: [M+ H] =
methyl-1H- WM i 379.2
benzimidazol-2- /(j/"\n/\c' N
yl)piperidin-4-yl}-3- v © N._
(6-methylpyridin-3-
ylurea
hydrochloride
131 | 1-[(2R 4R)-2-(5,6- 104.86 HPLC Rt = 1.00
dimethyl-1H- N@, MS: [M + H] =
benzimidazol-2-yl)- Y A 393.3
1-methylpiperidin- [ TN\O N
4-yl]-3-(6- v o° N
methylpyridin-3-
ylurea
hydrochloride
132 | 1-[(2R,4R)-2-(6- 107.75 HPLCRt=04 3
fluoro-1H- HoH j}L@‘F MS: [M + H] =
benzimidazol-2-yl)- | (™ T“\O y 3832
1-methylpiperidin- N N
4-y1)-3-(6-
methylpyridin-3-
ylurea
hydrochioride
133 | 1{(2R,4R)-2-(6- a 107.55 HPLCRt= 3
chioro-1H- 4 "M\Q MS: [M + H] =
benzimidazol-2-yl)- P TKO" N 415
1-methylpiperidin- | “o W ° N
4-yl]-3-(6-
methoxypyridin-3-
ylurea
hydrochloride
134 | 1{(2R.4R)-2-(5- =N 104.78 HPLCRt=1.2 3
cyano-1H- . 71\6 MS:[M+H] =
benzimidazol-2-yl)- ~ A 408.2
1-methylpiperidin- | _ [l _ N\'or'\@\ H
4-yl)-3-(6- o N
methoxypyridin-3-
yhurea
hydrochloride




i H FO'

1 ON
N-[ (2R, 4R) - 2-

(5-

85.3 HPLC Rt

1.3 M5 EM + H
chl or o- 1H benzi m dazol - 2-y1) -

= 411.3 1 142

1- net hy| piqomod/ai4m274- y1] - 5-f | uor o- 2, 3- di hydro-1, 4- benPZ6HIBIPHULLFLS

carboxam de tril ouroacetate '

*1. FO-,

100. 91 HPLC Rt

1.7 M5

[M+ H

445.1 1 143 5-fluoro-N [(2R 4R)-2-(5- net hoxy-1Hbenzi m dazol - 2-y1)-

1- met hyl pi peri di n4-y1] -2, 3-di hydr o-

1147benzodi oxi ne6- car boxani de

ate

triflouroacetate . OPI FO',.. 83.5 HPLC Rt 1.3 M5 [M+ H =441.1 1 144
N[ (2R 4R)-2- (1H benzim dazol- 2-yl)-1- nethyl pi pehdin-4-
y1] - 5-chlwsof £2¢63- di hydrd-1, 4- benzodi oxife-[6- 10asboyaPLARt E1i7f | qur Gace
Il it DOHv- | mettd@pyridin-3; ,|, . N. .. ... 107.73( MS: [M + H] =
yD)-34{(2R,4R)-1- " " 4492
methyl-2-[5- ~ N\rr ..... L,
(trifluoromethyl)- N N\Oq\ H
1H-benzimidazol- o N
2-yl)piperidin-4-
yurea
hydrochloride
136 | 1-{(2R,4R)-2-(5- o 105.82 HPLCRt=14 3
methoxy-1H- N/Q MS: [M + H] =
benzimidazol-2-yl)- P A 411.1
1-methylpiperidin- | _ I _ WJN\C" H
4-y[]-3-(6- o7 >
methoxypyridin-3-
yhurea
hydrochloride
137 | 1-(6- 102.48 | (acetone-D6) 3
methoxypyridin-3- . @ 1.8(m,1H), 1.9
y))-3-{(2R.4R)-1- HoH o (m,1H), 2.08
methyl-2-(5- [ TKQ' N (m,2H), 2.38
methyl-1H- So W © RN (s,3H),
benzimidazol-2- 2.42(m,1H),
yl)piperidin-4- 2.84(m,1H),
yllurea 3.68(m,1H),
hydrochioride 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)
HPLC Rt = 1.4
MS: [M + H] =
395.1
138 | 14{(2R,4R)-2-(5,6- 107.67 HPLCRt=15 3
dimethyl-1H- N,é— MS: [M + H] =
benzimidazol-2-yl)- AN WAL 409.2
1-methylpiperidin- | I _ I(N\O‘ A
4-yl}-3-(6- 0" N >
methoxypyridin-3-
yljurea
hydrochloride
139 | 1{(2R.4R)-2-(6- O_F 106.32 (acetone-D6) - 3
fluoro-1H- wono o 1.8(m,1H), 1.85-
benzimidazol-2-yl)- Y Y ‘O N 2.0 (m.2H), 2.05
1-methylpiperidin- [ ~ow  ° RN (m,1H), 2.1
4-yl}-3-(6- (s,3H),
methoxypyridin-3- 2.42(m,1H),
yl)urea 2.82(m,1H),
hydrochloride 3.64(m,1H),
3.8(s,3H), 4.18
(m,1H),
6.17(d,1H),




HPLC Rl = 1.2 Ms: [M+ H = 427.1 1 WD 2009/004427PCTI 1B2008/ 001575 - 149
- 145 5-chloro-N- [(2R 4R)-2-(5- chloro-1H benzi m dazol -2-y0-
1- net hy| piqomod/aise7 4-y1] -2, 3-di hydro- 1, 4- benzodi oxi ne- BCEABWBUYHT Ge
triflouroacetate C NSOPO...1! 0%---T. CIO 106.34 HPLC Rt = 1.5
M5: DA+ H = 461 1 146 5-chloro-N [(2R 4R)-2-(5- nethoxy-1H
benzi m dazol - 2-y1)- 1-nethyl pi peridi n4481] -2, 3-di h ydro-
1, 4- benzodi oxi ne6- carboxam de triflouroacetate Ii * ¢ C10-... 106.53 HPLC
R =1.1 M5 [M+ H =457.1 1 147 N[(2R, 4R -2-(1H benzim dazol -2-y1)-
1-met hy[pi pefidin- 4-y1]-[7-chloro-2, 3- di hyqr 0-1, 4- heébtdtH)loxi ne{6-
carboxafi de rifl ouroacetlate ci A4QFXmIH). - AN i[H 0 69 5
7.2(d, 1H), 7.5(b,
1H), 7.82(m,2H),
8.2(s,1H)
HPLCRt=12
MS: [M+H]=
399.2
140 | N-[(2R 4R)-2-(1H- 106.94 HPLCRt=17 1
benzimidazol-2-yl)- [0 " »‘/Q MS: [M +H] =
1-methylpiperidin- o .,..-I\N 409.1
4-yl]-2,3-dihydro- 1 NU H
1,4-benzodioxine- N\
B-carbothioamide
hydrochloride
141 | N-{(2R 4R)-2-(1H- o 85.3 HPLCRt=13 1
benzimidazol-2-yl)- [ N “,,\@ MS: [M + H] =
1-methylpiperidin- 0 \C, N 411.3
4-yl]-5-fluoro-2,3- F © N
dihydro-1,4-
benzodioxine-6-
carboxamide
triflucroacetate
142 | N-[(2R 4R)-2-(5- o 100.91 HPLCRt=17 1
chloro-1H- o ,@ MS: [M+H] =
benzimidazol-2-yh)- | {{ Q( X 445.1
1-methylpipendin- o ~ N
4-yl}-5-fluoro-2,3- F o N
dihydro-1,4-
benzodioxine-6-
carboxamide
triflourcacetate
143 | S5-fluoro-N- N 835 HPLCRt=13 1
[(2R,4R)-2-(5- MS: [M + H] =
methoxy-1H- o N/Q 441 1
benzimidazol-2-yl)- [ :Q\W/H RE
1-methylpiperidin- 0 N\C( N
4-y1)-2,3-dihydro- £ o NN
1,4-benzodioxine-
6-carboxamide
triflouroacetate
144 | N-{(2R.4R)-2- o 107.73 |HPLCRt=12 1
Sy n S S M + H] =
(1H-benzimidazol- | ° T \Q« N 427.1
2-yl)-1- ~
methylpiperidin4-
y!}-5-chloro-2,3-
dihydro-1,4-
benzodioxine-6-
carboxamide
triflouroacetate




= HPLCR1.3 M. [M+ H = 427.1 148 7-chloro-N [(2R, 4R)-2-(5-
chl oro- 1H benzi m dazol - 2-y1) - 1-nethyl pi peddi n-

4-y1] - 2, VQI2009/d04a271, 4- benzodi oxi ne- 6- car boxani de trif| SGTABWE/A]187C)
t 111 0. 94.97 HPLC Rt = 1.6 M. [M+ H = 461 1 149 7-chloro-N

[ (2R 4R) - 2-(5- net hoxy-1H benzi m dazol - 2-y1) -

1- met hyl pi peridi n-4-yl] -2, 3-di hydr o- -1149--benzodi oxi ne6- car boxam de
triflouroacetate is a Hh* ¢ ---. 35,3 HPLC R = 1.4 M5 [M+ H]
1- cycl obutyl pi peridin-

i scc;

= 457.1 1

150 1-[ (2R 4R)-2- (1H benzi m dazol - 2-y1) -

4-y1] - 3-

(645 MBichglomyr i di n
[(2R,4R)-2-(5-
chiloro-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-2,3-dihydro-
1.4-benzodioxine-
6-carboxamide
triflouroacetate

3- yl)urea tr

i fl
[ﬁ@wn m{y
° o o \Ol\u

OaeBat e

ML Rt =115 "N H 1

MS: [M + H] =
461

146 | 5-chloro-N-
[(2R,4R)-2-(5-
methoxy-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-y()-2,3-dihydro-
1,4-benzodioxine-
6-carboxamide

-| triflouroacetate

\
o]

~

106.53

HPLC Rt = 1.1
MS: [M + H] =
457.1

147 | N-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl}-7-chloro-2,3-
dihydro-1,4-
benzodioxine-6-
carboxamide

triflouroacetate

et

69.5

HPLCRt=13
MS: [M + H] =
427 1

148 | 7-chloro-N-
[(2R,4R)-2-(5-
chioro-1H-
benzimidazol-2-yi)-
1-methylpiperidin-
4-yi]-2,3-dihydro-
1,4-benzodioxine-
6-carboxamide
triflouroacetate

94.97

HPLC Rt = 1.6
MS: [M + H] =
461

149 | 7-chloro-N-
[(2R,4R)-2-(5-
methoxy-1H-
benzimidazol-2-yl)-
1-methylpiperidin-
4-yl]-2,3-dihydro-
1,4-benzodioxine-
6-carboxamide
triflouroacetate

353

HPLCRt=14
MS:[M + H] =
457 1

150 | 1-[(2R,4R)-2-(1H-
benzimidazol-2-yl)-
1-
cyclobutylpiperidin-
4-y|]-3-(6-
methylpyridin-3-
yhurea
triflourcacetate

106.11

HPLC Rt = 0.9
MS: [M + H] =
4052




- -'-N1111

2009/ 004427Pa/ 1132008/ 001575 -
nmet hyl - 1FWOBeWM0#M2dazol - 2- yl ) pi peri di n-4-
rea trifl ouroacetate |,

1.1 M8 [M+ H

.1 1.--3 106.11 HPLC Rt = O.
1

9 Ms: [M+ H
150 - 151 1-[(2R 4R)-1-
4-y1]
N'"HFt N* ..1L.NH

= 405.2 3 W

cycl obut y1-2-(5-
3- (6- metyA/BOBIVHII- yl ) u
)--3 106.65 1-1PLC Rt
= 419.2 3 152 1-[ (2R 4R)-1- cycl obutyl-2-(5, 6- dinethyl-1H

benzi m dazol - 2- yl)piperidin-4-y1]-3-- {8y et hyl pyridi n-3- yQurea

triflouroacetate NHHNO

10

15

151 | 1-[(2R,4R)-1- 106.65 | HPLCRt=1.1
cyclobutyl-2-(5- MS: [M+H]=
methyl-1H- WO I 419.£
benzimidazol-2- B "\,r”\O N
yl)piperidin-4-yl]-3- N N
(6-methylpyridin-3- U
yhurea
triflouroacetate

152 | 1-{(2R 4R)-1- 106.17 HPLC Rt=2.0
cyclobutyl-2-(5,6- MS: [M + H] =
dimethyl-1H- N i 4335 ]
benzimidazoi-2- Y \O N
yl)piperidin-4-yl]-3- N ° NU
(6-methylpyridin-3-
ylurea
triflourcacetate

153 | 1-[(2R4R)-1- % 106.60 HPLC Rt=1.1
cyclobutyl-2-(5- MS: [M +H] =
methoxy-1H- 4352

benzimidazol-2-
yhpiperidin-4-yl]-3-
(6-methylpyridin-3-
yl)urea
triflouroacetate




ult I? 106.17 HPLC Rt = 2.0*Ms: [M+ H = 433.2 3 153 1-[ (2R 4R - 1-
cycl obutyl-2-(5- nethoxy-11-1- benzi m dazol -2- yOpi peridin-4-yl]-3-
(6-methyl pyridin-3- yl)urea triflouroacetate <...- HO .. i * N3
106.60 HPLC Rt = 1.1 Ms: [M+ H = 435.-258- -151 - W claim 1. A
conmpound of Forrmula Il(a), \ (FO, ort7--NR3BN O RAN-RL Fl 11(a)

wher ei n: each Rl is independently halo, (C 1-C6)alkyl,
(G -Co6)al koxy, -CF3, -CN, or - NRL6R17; R2 is hydrogen or
(G -Co)al kyl ;

We claim:

1. A compound of Formula li(a),

RBB\
NN
RY—g | >
Rz NA
R4 I,N"F'FID
H Ii{a)
wherein:
each R'! is independently halo, (Cq-Cs)alkyl, (Ci-Cg)alkoxy,  -CFs, -CN, or —
NR16R17.

R? is hydrogen or (C1-Ce)alkyl;

R*8 is hydrogen, (C1-Cs)alkyl, (CH2){(Cs-Ci2)aryl, or —(CHy){C3-C4z)carbocyclyl:

R*is hydrogen or (Cq-Cg)alkyl;

R is (CHu)(Cs-Cra)aryl or -(CHx}(4 to 14 membered heterocyclyl), wherein
each of said (Ce-Cq2)aryl and (4 to 14 membered heterocyclyl) is optionally substituted
with from 1 to & substituents each of which is independently selected from (Cq-Ce)alkyl, -
CN, halo, -CF3, -OCF3, -NR™R", (C4-Cg)alkoxy, -NOa, -(CHa){Cs-Ciz)aryl, -C(O}C+-Cs
alkyl}, -C{O)CF3, azido, (4 to 12 membered heterocyclyl), and —S((C4-Cg)alkyl);

each R'® and R"" Is Independently selected from hydrogen and (C;-Ce)alkyl;

nis0,1, 2,3, or 4; and

each t is 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™®R"7;

R? is hydrogen;

R® is hydrogen, -CHa, -CH,CHs, ~CHoCH2CHa, -CH(CHa)a, <CH2CH2CHoCHa, -
CH2CH(CHs)z, or —CHx{phenyl);

R*is hydrogen; and



R3B i s hydrogen, (Cl-C6)alkyl, =(CH2)t(C6-Cl2)aryl, or

-(CH2)t (C3-Cl2)carbocyclyl; R4 is hydrogen or (C-C6)alkyl; Rmis _
(CH2)t (C6-Cl2)aryl or -(CH2)t(4 to 14 nenbered heterocyclyl), wherein
each of said (C6-C12)aryl and (4 to 14 Wenrbered heterocyclyl) is

optionally substituted with from1l to 5 substituents each of which is
i ndependent IR/~ d8|itarwh BYrisiv. (@ 2csYlikyeier1.4-banodiexiny!, whersin sgeh3of said

a{\lslfsjp%eg?lo%es@l 21 %y& dIPg@%ﬂ 4%@@%1&%@39%%%%[ %?lﬁifs)%}lft@gﬁﬁ from 1 to

- S( ( C b ghsiitherts cashadf VR1i6h anihdebendentiynsdelpetedenimy( G elhalked -ENpmalo, -

hydr og an 1- #yl, ; 1 0, 1. 2, 4. and e [

i ndepe %FC I%@‘ﬁ% (Cb& Lﬁm nggéuf(%é_gﬁ gﬁ Q&?S%réfl 'gﬁb)é-\ﬂ 55 alkyl), -
t her eofc cﬁacazrﬂm mdoagcr@émb@&dthbtéﬁo@ whesec ﬁﬂm Bl i's
[ ndepenégt |y le y%]—'% @ ,@ G RT6 )Ifz R2 is
hydr ogen; apharm@%uli(‘sa"u;a@ﬁ@@féhle satipereofF20. - CH2CH2CHB,
-CH(CH3) 2, -CH2CH2CH2CH3, - CH2CH(CH3)2, or -CH2(phenyl); R4 is
hydrogen; and - 152 - R1 is phenyl, pyridyl, or

2, g czii gyg_r(r)laé, 4- Bmmmh4 ° pund agdording éo eiann@aaﬂne:xfmsal d phenyl, pyr ihd?‘/l :
an , 3-di ro-%.4:benzo y o a stit Wi t rom
1to5 subs hﬁ%t’%'@@ﬁ”&?q\%ﬁ ) @Hi’ &g’g’noé%:t tjlkls@re‘\i )% r om
(01-Co) al kyIRSBTSCI‘@;H:hghg - 0CF3 -NR16R17, (G -C6)al koxy, -NQ2,

-(CH2) t (C5-ClR) a (O 05 al ky - 0)CF3 azido, (4 to 12
nenber ed heFe 9éewl,) 2-painigyl, &deyt:e‘}-avn@w,) or 3/3-dihgtirer hddanepdigringg-yl,

hor o1 Qnezeiogh 6 SRl phonyt, Pobyyey SPIRRY, AFRIEN Sekss 23 B

- N( CI—B}JEhZG(ﬂB(méS-yIGH&pttandlly substttutad?wﬂrsfrm’rmeh;d 5 ibsfituedid each of which is

cach ofdspeguRiy, Relecssl o, fOrulit i Rog R i, NIRRT (c

2, 3- di lnghlieoxdy, 4Nd§en¥@pllbmoereé)drﬂ -€(©Rb1iﬁha|a|k‘:yl)5l1@%®?¢r€'§ eﬂzmtmftbom

1 to 5 substituents each i s independent|y selected from

(01- CayrarRRered-heteropyt!y), and=s3((CotsilkyMR1I6RL7, (G CB) al koxy, - NO2,
CH2) (C6-C 0) CF3, d 4 to 12
m(enbea (ed heté ro?:ﬁ;%i:yﬁlt@aﬁggg&epg??%é%g‘ere ﬁ))or a Sﬁ:ar (r)rac(eutl gal |y

acceptabl e salt thereof. 4. A conpound according to claim 3,
wherein Rl |s phg

d .
di hydro- 1, 4° benzoo‘%é('iﬁ)ﬁ%"gjy” °¥%8?%| %"'Eécl’f“htﬁre'gaﬁ i% RBGYY, 3-BYHgYh a5 £-3-
and 2, gigdkydoBerzdarnandipxiviefeiy kach &mau@rpfhlehyi SUBdy!, UdrRH 2\9- a.hydro-

froml to 5 substltu nts each of which is |nde en entlé11 sel ected from
u

(0, - C3f di-Rgrzodieny-6 v%cpﬂmw sLipetHylec. Wik BRIY | (¢ Bicop ROieachRiicn

CH2 3
( eaiesfjﬁ? %ﬁg@w 5? ??b? %) £ kCII@)( ﬂ)ﬂg g%ha?%é(eﬁ}ll cal l y(C1_
accept So)atkaayl t—Nﬂner e((ﬁHz)t(Cs-Cm)aB/I AC(EDPetsdalad); otGINGF: oaz:bia; K4 4p 12

wher ei i Qn Lfuted w hfro

subst i MectetBe vl ﬁn? “SuGelelatbnt 1§ LerBengiPicghy stoeptable sal
(G - Cojradrpf., - CN, hal o, -0CF3, -NR16R17, (G -C6)al koxy, -NO2,
-(CHZ)(CG-ClZ)aryI : -C(O)(Ol 5 al kyl ), -C(O)CFB, azido, (4 to 12
menbered heterocyclyi), and -S((C C6)al kyl); or a pharmaceutically
acceptable galt ph o1d ac n
claimb5, vvhgrel nA g&%gguﬂeny g%??otr?alcla[msub?(@%edww I? 5$é®m t[oﬂagy
subst i suesiiistedarith Fbmahitotd sebstigenie rdeh tdf wiieh ecinddpéndaently ected @dm

i rtGuCH RN 7oK, bEBt S0 e Oks, (NBI Y. (Cr-CokoR, NBLrE SN SecG mlany

I(:gr nuC|6 ?Pﬁ@ -Cg amm;ar@(m)csgcaz.aé (G tbnﬂﬁnﬁ?ﬂﬁéﬁécb’ hB&r&eyclyl), and —S((Cs-

a)alkyl) or a pharmaceutlcaily acceptabie salt thereof



Nal i sre7; R2 is hydrogen or (G -Cs6jalkyl; R3B is hydrogen,
(G-C6)alkyl, -(CH)t(C6-Cl2)aryl, or -(CH2)t(C3-Cl2)carbocyclyl; R4
i s hydrogen or (G -GCs)alkyl; each R12 is independently sel ected
from (G -C6)al kyl, -CN, halo, -CF3, -0CH32-- NR16R17, (Ct-C6)alkoxy,
-N@2, -(CH2)i(Cf-Cl2)aryl, -C(0)(Cl-C6 al kyl), -C(O)CF3, azido, (4
to 12 nenbered heterocyclyl), and -S((erC6)al kyl); each RL6 and R17

i s i ndependent | y aAsebffjofldf hesbrim rRﬂ%lﬁﬂQS (\Qﬁ&%)rﬂ'FW' is ghéﬁyloopﬁonally
2, 3, or 4; each t is independent 0, 1, or 2; Zis

4, or £§Ub§tﬂtuﬁ3dpm§*ﬁ eaeitte uqﬁtlm@ea@l ef which is meé@ﬂdeatlws@@ﬁtpddm
dimg. t !
hyar g ST LR e NErSLBCREC B RIL AR 28 TGP of Fibtiabiepbicaty

-ON, - BEcceftdble-d2f the@eB, -O0CF3, - NR16R17, -OCH3, and -NO2; or a
pharmaceutically acceptable salt thereof. 9. A conpound according to
claim8, wherein: each R is independently halo, -CH3, -OCH3, -CF3,

-CN, or 'N(@'B)Zikdﬁltﬁpéﬁdmomﬂar\%? -Br, -CF3, -0CF3, -OCH3, or
-N2; and z is 1; or a pharnaceutically accept able salt thereof. 10.

A conpound according to claim9, wh&%in: R12 is -ON, -F, -d, -Br,

or -CF3; and nis 0; or a ph ti y acceptable salt thereof.
11. A conpound accor di ngRb) , re| n RL2 is -CN, or a
pharmaceutical ly acceptabl e sa t"here A conpound of Fornul a

l1(a), R3B N O (R1)n 122 R4i N-RIB R (a) , _<:>

(R™); )
wherein:
each R' is independently halo, (C+-Cglalkyl, (C1-Cg)alkoxy, -CFs, -CN, or —
NR16R17.

R?is hydrogen or (C4-Cg)alkyl;

R?8 is hydrogen, (Cs-Cg)alkyl, (CHa)(Ce-C1z2)aryl, or /(CHz){Cs-Ciz)carbocyclyl;

R* is hydrogen or (C4-Cg)alkyl;

each R'? is independently selected from (C4-Cg)alkyl, -CN, halo, -CF3, -OCF3, -
NR'"R', (Ci-Cg)alkoxy, -NO2, -(CHa){Cs-Cr2)aryl, -C(O)(C1-Ce alkyl), -C(O)CFs, azido,
(4 to 12 membered heterocyclyl), and —~S((C4-Cs)alkyl);

each R™ and R" is independently selected from hydrogen and (C-Ce)alkyl:

nis0,1,2, 3, or4;

each t is independently 0, 1, or 2; and

zis0,1,2,3,4,0or5 0or

a pharmaceutically acceptable salt thereof.

8. A compound according to claim 7, wherein:
R?is hydrogen;

R is —CHj;

R* is hydrogen; and



wher ei n: each Rl is independently halo, (Cl-06)alkyl,

(C1-06) al koxy, -CF3, -ON, or - NR16R17; R2 i s hydrogen or

(Cl-00al kyl ; R36 is hydrogen, (01-C6) aI Kk -(CHOL1(Ce-C12)aryl, or
- (CHOt (C3-C12) car bocycryl; R4 is hydroge 4or (G -06)al kyl ; RI

is -(CHZ)t(CG-C Al I. r- 1(4,t e

wher ei n eaclfa6f lI%ai 55}/ p@ﬁ}é?ﬁ;ﬁ,fseﬁgec%gr% IgN'rEl’#; ﬁcidoi% écy@lcgﬁé) -
i's optinNRBRMY @g}pﬁtgﬁ@t;@@ or 155 - with fromlto 5 substituents each
of which is |ndependently 'sel ected from (G -C8)alkyl, - ON, halo,

_CF3, - 00F33a phammerevticaliy acceytablecseft thergad, - (CH2)t (C6-012) aryl |
-C(0)(G -G alkyl), -C(0)CF3, azido, (4 to 12 nenbered heterocyclyl),
and -S((C -C6)al kyl); each R16 and R17 is independently selected from
hydr ogen an@. (ClACﬁ:)raﬂmM‘ld am:o'rdm@to ﬂ:l,alrﬁ8 Yheosind; and each t is

i ndependent | 1, cal ept apl e sal t
her oot - whEPER R 1% indlepshe Sl e bl ran B8 2RIGHER

1-[ (2R 4R) - R gH-GRNZE Mcgagpl- o%sy-bcﬁa D@bﬁlbg'&*mg ghg- 4-y11-3- (4-
cyanophenyCQur ea;

1-[ (2R 4R) - ZJ§1FDben2|n1dazol 2-y1)-1- et hyl pi peridi n-4-y1]-3-(4-

chl or opheny ceutically accepigble salt ther

1-[ (2R 4R) - Z- AN A e 3 H ‘%%ylplperldln 4-y1]-3-(6-fluo

ropyridin-3- yQurea,

1-{(2R 4R) - 1-net hy1- 245- (tri f met hyl) - 1H Qenzi m dazol - 2-yl ] pi peri
5 LR IR S T0 . ReErep iRy Rg 3 FRhe. Wheraits on. e
1-[ (2R 4R) - 2{1( ﬂsl—l-@ﬁnzp ncﬁaBpIGrZéﬁs lg@et hyl pi peri di n-4-y1] - 344-

met hoxyphenyCur ea;
1-[ (2R 4R) - Blﬁﬂl—pbenm m dazol - 211) - 1-i sobut yl pi peri di n-4-y11- 3-(4-

cyanophenyl
1-[ (2R 4R) - %LH( %Eﬁ ggﬁ%cﬁﬁn 898 ptableﬁa[tthereoﬁyl pi peridin-411]-3-(6-fl uor

0- 5- net hyl pyri di n- 3- yOJrea or a phar rraceutl cal | y accept abl e salt

t her eof 3. har,maceut j,cal OSI éln at | east
one conpoundlacc6r i qLWdarﬂPCBFdé”%f °c| ib't c?wlefe'”or “&N: or a

phar nﬁ%ﬁ‘eﬁm&%dﬁbaw&%ép@%léséﬂltﬁerbbﬁreOf and a phar maceutl cally

acceptable carrier. ) a conpound of any one of
claims 1 to 12, or a phar maceutl caIIy acceptabl e salt thereof, in the
pr epar at i on12f aArﬁeﬁmmrﬁfﬁdBmuldﬂn% a)reat nent of cancer. - 156 - 15.
A conpound which is armaceuti cal conposition

conprising the conmpound of claim 15 or RR phar naceut i cal | y acceptabl e
salt thereof, and a phar nac%%t)i C ce | e carrier.
n 1 P l\! 0

R? N
rY _('N—Rm
H Ii{a)
wherein:
each R' is independently halo, (Cs-Cg)alkyl, (Cy-Cg)alkoxy, ~CFa, -CN, or —
NR'ISR']?.

R? is hydrogen or (C;-Cg)alkyl;
R is hydrogen, (C1-Cs)alkyl, (CHz2){Ce-C12)aryl, or =(CHa)(Ca-Ci2)carbocyclyl;
R*is hydrogen or (C-Cg)alkyl;
® is -(CHo)(Cs-C1z)aryl or -{(CH;){4 to 14 membered heterocyclyl), wherein
each of said (Ce-Ciz)aryl and (4 fo 14 membered heterocyclyl) is optionally substituted
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with from 1 to 5 substituents each of which is independently selected from (C4-Cg)alkyi, -
CN, halo, -CF3, -OCF3, -NR'®R", (C4-Cg)alkoxy, -NOs, -(CHa){Cs-Ciz)aryl, -C(OXC1-Cs
alkyl), -C(O)CFs3, azido, {4 to 12 membered heterocyclyl}, and —S{(C4-Cs)alkyl);

each R™ and R" is independently selected from hydrogen and {C4-Cg)alkyl;

nis0, 1, 2, 3, or 4; and

each tis independently 0, 1, or 2; or

a pharmaceutically acceptable salt thereof,

wherein:

the compound is 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-yl]-3-{4-
chlorophenyl)urea;

1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methylpiperidin-4-yl]-3-(6-flucropyridin-3-
yhurea;

1-{{(2R,4R)-1-methyl-2-[5-(trifluoromethyl)-1H-benzimidazol-2-yl]piperidin-4-yi}-3-
[6-(trifluoromethyl)pyridin-3-yljurea;

1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methyipiperidin-4-yl]-3-(4-
methoxyphenyl)urea;

1-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-iscbutylpiperidin-4-yl}-3-(4-
cyanophenyljurea; and

1-[(2R,4R)-2~(1H-benzimidazol-2-yl}-1-methylpiperidin-4-yl]-3-(6-fluoroc-5-
methylpyridin-3-yljurea; or

a pharmaceutically acceptable salt thereof.

13. A pharmaceutical composition, comprising at least one compound
according to any one of claims 1 to 12, or a pharmaceutically acceptable salt thereof,

and a pharmaceutically acceptable carrier,

14. Use of a compound of any one of claims 1 to 12, or a pharmaceutically

acceptable salt thereof, in the preparation of a medicament for the treatment of cancer.
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15. A compound which is

or a pharmaceutically acceptable salt thereof.

16. A pharmaceutical composition comprising the compound of claim 15, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.,





