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PEPTI DOVETI CS USEFUL AS | AP | NHI BI TORS [ 0001] The
w@r@sendisos nventi on rel ates generally to novel BOWPS20TU874790

that inhibit the binding of the Smac protein to

I nhi bitor of Apoptosis Proteins (l1APs). Mre

specifically, the present invention includes novel

conmpounds, novel conpositions, nethods of their use

and net hodsmAefPEFMRDOMESTCE BSERUE ASRPNIRHBITORS
conmpounds are generally pharmacol ogi cally useful as
agents in therapi es whose nechanisn1of action rely on

i nhi bl ion of the Smac/ | interaction, and nore
WO‘iﬁeEheeqj? SNt inveatanelates ganerally t%§°¥%P°mH%U’théB@tﬁ@H?'t%"ﬁb'nd'ng of

the Bmlclpfraémttb ‘Vrﬂnbl!ﬂ)lr Sﬁﬁlﬁcﬁﬁosné Pﬁ‘dtéiﬁé OQP%%&% sp@cﬁﬁi‘ﬂ? QHe ‘Bresent
ays a critica

9&1@ Zr% Pro d cel | death?{g
invenfign| t“ﬂﬁf; 'ﬁ'aﬂw&s BONE! £ p%?“i%ﬁn@?mgs stthesseg aaqi methods
of tlﬁﬁﬁﬁ@ﬁﬁacﬁ@dd WhérfeCéTbﬂ @brﬁﬁbuﬁdsséié' @énerb!f@&%ﬂma&&@gleﬁiyv&%ﬁn as
optotic nalln mechani sns i nherent in
ageetévn 91%%%8 dechan plactiparely ep thegnbipgon of the e Smac/iAP
mte&@tl@i ,Gipaehdre @@ﬁhcﬂl’aﬂﬁ LESTEI iR PhePhpi B TR theCtPdttRERt oPipRiiiferative
di %gg? 8%]used radi ati on and cheno-therapies rely
'Seaﬁesaé'iq 9 GH'CEF apoptotic pathways to kill cancer
cells, tunor cells which are capabl e of evading
programmed cell death often beco resistant to
treatnent. [0003] Apoptégﬁﬁﬂgﬂgggling networks are
classified as either intrinsic when nediated by death
[OOOZQCFEpgramnhdmﬂaﬂebm @ayscd tritieal rofe ifxédulatiigeewhamber and in

LA R W RN T N———
signalind mednalilsm}ampe&esm mdstcell gpes pavidds aGasipalsterab @gy e

deveg &#‘Igﬂg nd %r]egz% %réo q%arne(lt%%ggf]glubst IE)S E:cgﬁrggrﬁyzsged rggiation and
cherde*tln@edlea reiymbactmailorsbf agoptptiepatravays ta kifheander cells, tumor cells
B 53450 BRSSP Bt AR B BRI atment

fam I y. | APs sabot age apoptosis by directly
[0003h Aeppiotisisignaiinginetwdrkseue clabsifiechas Strep asrirsic Wien mediated by

conf B AU hAF2R Uy ACRIR oLERH ) ar
mitogmmjnal patmerbiizatiodi Bett ﬂ>q1hwbisful®aatpa&mn9erga (d)Ini imdivibiidl Caspases.

Onc 'éﬁtl\?a?éd 'da’égg%b%%g/f%qﬂumbcér X&I &eaﬁw-re?%té%%ijths e}t [aﬁeé:t‘ihg

rocaspase has béen T epo
destpctapobthetcett. mi t ochondri al protein, Smac (al so known
as DIABLO, is capable of neutral i Zi ng Xl AP and/ or

[000‘31 E’m%y cQIer;%vQ %e@n@tﬁ fa HER&)EFjgf é?#af% e%%o Qzﬁ'&!ﬁ'ﬁ%ent %égBSSIS One

surrace O
recepmecﬁpedeﬁ grolesular mechamis énveiven the arerexpmelysom mfIrWinaer of the IAP

f JRPs € e

amilf IRES Saliiade Sp A ERON) at ey B3O Bl R Rugiping Caspases. The
protadyre UEB0BARaAd 9ddP hage three functional domains referredtoas BIR 1,2 & 3
domains. BIR3 domain interacts directly with Caspase 9 and inhibits its ability to bind and

cleave its natural substrate, Procaspase 3.

[0005] It has been reported that a proapoptotic mitochondrial protein, Smac (also known as
DIABLO), is capable of neutralizing XIAP and/or clAP by binding to a peptide binding pocket
(Smac binding site) on the surface of BIR3 thereby precluding interaction between XIAP

and/or clAP and Caspase 9. The present invention relates to therapeutic molecules that bind



to the Smac bi ndi ng pocket thereby pronoting apoptosis

inrapidly dividing cells. Such therapeutic nolecules
wae@sosshal for the treatnment of proliferativePCT/US2007/074790

di seases, including cancer.. Summary of the Invention

[ 0006] The present invention-aelates to novel

conpounds of formula (1): (Qn R3 OH 1 NN."C

ADAL (L~ 1Y OR4A o har maceut i cal accept abl e
to g F0EE plhiiPa gpSkel TSP B ORPURS ApPPIES BrommlAoics Belp. Such
therapdigioyhgledifesGite alsfyinfpl thertre@8m&itf @V&lf@@ﬁ\)é)dlsea‘é@é, Gr'ibILE@fng cancer..

may be unsubstituted or substituted; R2 is H Cl-C4

al kyl, C2-C4 al kenyl, C2-C4 al kynyl, C3-C10 cycl oal kyl

whi ch R2 may be un<Suysinia bfauhednventhﬁitut ed; R3is

H, CF3, C2F5, Cl-C4 al kyl, C2-C4 al kenyl, C2-C4

008 8ot s B Bl o hBAE IEURL 1e

heterocyclic ring, which aIkyI kenyl, al kynyl or
het ring may beRynsubstlbute N substi t ut ed; Zis H,
OH F, d, CH3, [CH2 r CJ—| R4 is Q0-10

al kyl , Co-Rro ClO yayT A 8?0 ()

cycloalkyl, wher ei||n the Co-10 al kyl, or cycl oal kyl
group i s unsuhsti Out edRpr substitut ed; A is het, which
may be substituted or unsubstituted; Dis C1-C7°
or pharkaceuticatly acC2ptadleasditetiydresfe, C(O), 0, NR7, S(Or,
whefdiP - C1-C10 al kyl, O C1-C10 alkyl, S(OQr-C1-C10
al kyl, C (0) Co- ClO aryl al kyl, OC0-C10 aryl al kyl, or

IS(@H (I;QD,;G]JQ/I e éllkéﬁxll cg@l#ﬂ%@ﬂ dr\d, @.@@y@ééﬂkyl QWIQ&VP% may be
Estltute )r substituted, 0,
AI H"?“QS {590 Surilited: unsubsti t ut ed ar yI or

RS Fib&t g&ﬁ c;“g%%%&ﬂ Eutce %E(l{;/ﬁ)tzl Tflg hcycﬁ%émiltv{/l]i %@ay be

on ary et are
CN UWQ@StﬁvteSRBSUb%IMW Q i s i ndependently H, Cl C10

C Cl-Cl10_al k OH, O Cl1-C10
'?< r CF 39—1% 83 %xﬁ‘gﬁ%ﬁ%@ alkeqvk 2'042?'§¥%)W91212 €i- C10
F@' éﬁﬁ’ R3 %Q@&]eﬁ \Aﬁtrn%e ngﬁﬁ%fﬂﬁ} glq}éhlch !?1%9 aré httacHed ]f'oﬁn a
N( Ftleisremcﬁy rlsgmhlcwmem ylmnetﬂm)may OZ4ineQbstituted or

substituted;

Zis H, OH, F, Cl, CHs, CH,CI, CH.F or CH,0OH;

R4 is Co.ipalkyl, Co.1palkenyl, Co.10 alkynyl, C3-Cyo cycloalkyl, wherein the Cq.1 alkyl, or
cycloalkyl group is unsubstituted or substituted;

A is het, which may be substituted or unsubstituted:

D is C4+-C- alkylene or C»-C, alkenylene, C(O), O, NR;, S(O)r, C(O)-C4-C4 alkyl, O-C4-C1,
alkyl, S(O)r-C+-C1o alkyl, C (O) Co-C1 arylalkyl, OCq-C1 arylalkyl, or S(O)r Co-Cio
arylalkyl, which alkyl and aryl groups may be unsubstituted or substituted:

ris0, 1or2

Ay is a substituted or unsubstituted aryl or unsubstituted or substituted het which
substituents on aryl and het are halo, alkyl, lower alkoxy, NRsRs, CN, NO, or SR;;

each Q is independently H, C4-Cy alkyl, C1-C, alkoxy, aryl C4-C4, alkoxy, OH, O-C4-C1,
alkyl, (CH2)o-6-C3-C7 cycloalkyl, aryl, aryl C4-C1q alkyl, O-(CHy)os aryl, (CH,)4- het,
het, O-(CH)15 het, -ORy4, C(O)R14, -C(O)N(R11)(R12), N(R11)(R12),SR14,



-3 S(OR,,,S(0O2 R11, S(O2-NR')(R12), or

NR'-S(O 2-(R 2), wherein alkyl, cycloal kyl and aryl
wae@sunsabsti tuted or substituted; n is 0, 1, PCDUSBN7/074790

4, 5, 6 or 7; het is a 5- to 7-nmenbered nonocyclic

heterocyclic ring containing-3l-4 heteroring atons

sel ect ed from N O and S or an 8- to 12- merrbered fused

rond T £ Herer SN E TR GO crsip i ahsgen e, cyloaty

het atidanyhareatnsusstiateeoi fbsfititsar N, 0 and S, whi ch het
i s unsubstituted or substituted; R11 and Rl12 are
n b JeR@EAL 446, B.Or@- C10 al kyl, (CH2)0-6- C3-C7

Cy‘l‘nlepélakfy |to 7(%93 e@ méggt%&c ’h(a%rryé})c&c gngcéoq)(aqu;ng q:]zpheterormg
C( O) ﬁ@m@ﬂ?@ed GO@WNIO an¢§®)r3(n(§-|2<) 62616£ledre|d)ft@n9 ring system that

©) ks AL ,
E:( ) - %L(o%g?ngﬂt 6 ?n@m%%%@n%l@%er%r{gé% ning 1,2 or 3
cycl ogqek%yprmg @@ps@e@@p{mp@. B, Ozangl S, which het is unsubstituted or
- C(S) o(,6##NE8g6- O fluorenyl, C(S)-NH+ (CH2)0-6-aryl,
S) %OGaryI or C(S)-(CH2)16 het , C(O)R,,,
C%yi\mmgare odeperently B ©)-FR) alkylsf@b}zmmmmploaikyd (CH2)o.6-

cycl odP R iy SOMCH ol SRR P RIBIY LoQp-0-CHae

cycloalkyl are ed or

or m&'a@ﬁdQ@?(%éoﬁO§Ub@nW Gé@1- NfHﬂHzfoa@IrYII@@)d@Hz)M'aWI C(0)-
”ansf%éﬁgi%ett *@(sw %Hnﬁl [H@H) 8! -07%28%?{! rG8[0-(CHae-

R11 and nltro en at
wher eidfylit- ﬁ:és)a@%jal)o%QrﬁQQﬂet"ﬂe‘ﬁ(%) -Noi- (@'ﬁa)oaﬂwl Ra®)rell.aearyl or

unsub
aubet DSH et R} BIGRIR B EIQER ISR, SQNR: R
O C, - 35=d192 C(S)Rs:, @(SXNR aR1eyC(S)OR3:, @MheNR" aIRfLIZq;ycloalkyl and aryl

subst 'aFé'Er%bgﬁftG{eg%rléMﬂ)stﬁMQé’tdrtFﬁegﬁéR far&a sfl Qlttlfgjngtr%li Facilitates
substitute r‘@% one or nore Stituénts se t

a C2- traosparkefiiee molecas asraspia caldneperane . O C, -
al eyl andng’toﬁhéFlvhﬂﬁlth@ﬁ%ogQr%@ ant?F{;;‘R%fgnd substi t ut ed

het or substituted aryl are substituted
byWHB@iI"bor nore substituents sel ected from hal ogen,

hyd
CKIOr g(&% al 'sgﬁsa’{ft‘ukéﬁ(é ogan agé Ra rK%(Be uﬂél.fbrs@ﬁuted su&%tltuteg by one

R7 are | @ama@bﬁtwany@@nfrom SneFro alkwymalowypH &-Gh-Cealkyl,
| oner al kg J Q;q:l gyNR qa{ cycl oal kyl | ower alkyl,

C( O R5; S N R5R6, and the

subst §tl%l tgd @yp kyI R;_bstltqgntquzf R1qanqiﬁdzape gmmstlmtecglpy)grpgor more

are | ndeeﬁﬂéi@ufgrlté'sél@éted frBMdJ @Xmoén&\ﬁ%r Cai:ké(lk :{?%Jn OH; O-C;-
al kenyl , | ower al , | ower kanoyl
aryl,  aGpPkybdds- é&t'ﬂ'y){' CFabrﬁrrNRn'&maﬁ@ | ower al kyl ,

di | O\A@ﬁ@tllﬁ)fé@ﬁétm?’subéﬂfﬁéd ahyf8NRY, land T, R substituted by one or more
substituents selected from halogen, hydroxy, C,-C; alkyl, C4-C, alkoxy, nitro,
CNO-C(0)-C,-C,alkyl and C(O)-O-C4-C,-alkyl;

Rs, R and R; are independently hydrogen, lower alkyl, aryl, aryl lower alkyl,
cycloalkyl, or cycloalkyl lower alkyl, C(O)Rs; S(O)Rs, C(O)ORs C(O)N RsRg, and
the substituents on Ry, R, Rs, Ry, Q, and A and A, groups are independently halo,
hydroxy, lower alkyl, lower alkenyl, lower alkynyl, lower alkanoyl, lower alkoxy, aryl,
aryl lower alkyl, amino, amino lower alkyl, diloweralkylamino, lower alkanoyl, amino
lower alkoxy, nitro, cyano, cyano lower alkyl, carboxy, lower carbalkoxy, lower

alkanoyl, aryloyl, lower arylalkanoyl, carbamoyl, N-mono- or N, N-dilower alkyl



| ower al koxy, nitro, cyano, cyano |ower alkyl,
carboxy, | ower carbal koxy, |ower al kanoyl, aryloyl,
wo ovs/01@py | al kanoyl , carbanoyl, N-nono- or N, Nedi/Us20e7/074790
al kyl WD 2008/ 016893 PCT/ US2007/ 074790 -4 car banvoyl,
| ower al kyl carbam c acid ester, am dino, guanidine,
urei do, nmercapto, sulfo, |ower alkylthio, sulfoam no,
sul f onam de, benzosul fonam de, sul fonate, sulfanyl
| ownearbamyll lowar glkyl catbeonaadid esteh anudion, guabisiine uteidb, mercapto,
ary u Y. n
ar y%ulﬁ)o(/c\)g/répg?(@yqlé %WF(Earﬁilﬁg %uﬁ%%%@%kyefnaz?é SUFJTN de %ulfonate sulfanyl
| owewenalkyll awl $Ldfny$mldeama}lbw fubstiutedarylisulfovate, Iower alkylsulfinyl,
al k n -
al k%ﬁy%pi{/ f\@ ?A{I IOINPI’\@IEyI]@ﬁIN@I %\P%IJ m%llﬁ%?l&g/lrm I,rlgvg‘%rta(\)ll’(ylsulfonyl,

hal arg@nlfcbrwhmlmwla@(ylswwwl lowdroarpltatiryblove Pa @R (YEI)faNyI, halogen-

Y O RGBSR B b ER i0)OH ).

car handxy-lawetalksxtygrhosphargran divitves alspxypRRSHRDAY|, (IINGION-NR1oR 3,
R8 d
o JBREr Fh ARARE Al EoR7 B cfbarludel BF Alk.EAC 2 ©

wheyeinher with the N atom forma 3- to 8-nenbered
he'IRe aﬂ&nd“ J:acn 5é fﬂg s%m’étcﬁ'o‘rﬁteg@r%taang'a% I?IQSBer{EI%B{?I Qrdr Wver alkyl, or

onal aln on
addﬁstaﬂdﬁai tmfmf(wﬂlhﬂge Htawm fouh @ci-dol 8fmemberied hetgestyclic ring

oL BB hoac eyl R LR ATRYTEAER g or o
| ower addlIlkr@aIyIBter¢ra\geatoms B§lagted flopdnitagen, bmmn aiidlemdfyr which
oy o R e 8 o 0or LA OB e AR o e
al kan@iKenyl, lower alsymhdrydoxy, lowet alety, oitroNarmindi lowmealkyl, amino,

al kyI t i or )
LR n TS558 Orel, LAY IR, R aanoy

aI kyI Oxp.edagepEmoylu bisowenardd Mdilmer aliylloptbaneayy Imereantd, or lower

| ower aﬂéyffﬁfb arfd@! ogen substituted aryl, hal ogen

substi tut ed aryI | ower al kyl. [0007] The present

i nRerfRio@nd B sererirdependently hytmorndowel akyl, togesiubsinted lower

conpr i, pg t I

con‘pouﬁ(g 8’ &P??‘éﬁll(yf%d%gﬁ%ﬁ?éﬁm%@ rel ngégggbsmmed anyl
phar miavwaieikyhl I y acceptable salt thereof, and a
pharmaceutical carrier therefor. In anot her

[OOO?PJ?FIQ 'pF@?s@Fmt’ infdMRioR ra?s%ergltatésri}{ %Hér‘n@éﬁehf;a@ bérﬁﬁ&% nsRofhprising

of treati ng a nmanmma f|C)eCI
ther%newnwlv@&‘emwerar%ptmt%@ﬂqbarp@pn%o dreruda §), assislingciherginabove, or a

phaﬂ%@ﬁn%ﬁ%’ﬁ%@%&éﬁ%ﬁth@regf %FIH réq:h%f'raéé&tlcaﬁ BfriePIHRIGLN 1hQnother
embaa'mq’rﬂt dhespregntinyestionis dieriedito amner@cug%feaIm@atnm\mabﬁspema"y
humﬁﬁtéfﬂl%e |\Aﬁt‘1%{ &Bhfléteatl@é fiResdey %s@é%ﬂ?tth&fe dep EE(?HHP ‘dﬂ%@f)mdmg of the

formula (1), phar maceut | accepta
smag ﬁéqt@atto I I@ﬁ*b%ﬁeﬂfﬁncew@mhu neethpe cgn@&bsesmdmstédng tp said

marﬁnhﬁ Wﬁéﬁgﬁ?ﬂ%nw&e%t% kRl dndunt of 4 B5mP&fhd of
formuIa (I) or a pharmaceutically acceptable salt thereof. The present invention is also
directed to the manufacture of compounds of formula (1), for use in the treatment of said

diseases.



di seases. WD 2008/ 016893 PCT/ US2007/ 074790 -5

Detail ed Description of the Present Invention [0008]
waesesIherein, the term™aryl" is defined asPEmUS2007/074790

aromatic radi cal having 6-14 ring carbon atons, and

no ring heteroatons. The aryls.group may be nonocyclic

or fused bicyclic or tricyclic. It may be

unsubstituted or substltuted b one or nore,

preferably one22ailgddd 19t the, Brasent inpentis

substituents are as descrlbed hereln As defi ned

[00d8!3 neiked hbl%lrafth/é terDAQT" Vs d&fnel Qs GANROALEY dadRBPHERIAGCE-14 ring
rdI es V\@@ ther it s nonocyclic or bicyclic.
carbpg e an f”° N9 5T RIRRIS i PE A SFPUBHTBAY %@wna@/ca%mfﬁé%d bicyclic

or tri&@dﬁlel I, mé)hﬁe LURSUBsRUNEd driRabstRGed BPoRE |0Eﬁ10ré’\’fb¢éf8r*aﬁlyadne or two,
| east one HE% is conpletely aromatic while the othe

substifyaatss WhtRIN Kie SRpitHets gre IMAeRClPeA beretr Asdaiings Bereay the ary

moietP iy &ledoyh pﬁ@t@l%ﬁ‘érﬁatno?éﬁérﬁfe%@ &f wREtHbr it Is%n&k&?&’”c »or bicyclic.
thyl or indan e nost preferred ar

HOWﬁHEI’hmIt copmorel_tg m oneydng, 88 defiagdheyeiny @pé?@n gyl includes moieties

whei‘lﬁ’i e l@@dt)bhealﬂ |&@dn%l@@WrbMaﬁ@WﬁM@%t@rﬁh§(s§‘h'rég bRtpartially
het eroatom Mo

“”S%@i‘?dr‘?réé‘mr?ted %é?mplﬁge'yaa@mai'a '?rq#%rﬁ%sﬂe;ar@d is phenyl, naphthyl or

indaR@t aheeydst peefértdtbarg8bRemiiNng 1-4 heteroat ons sel ect ed
fromN, O and S, or an 8 to 12 rrerrbered fused ring

stemincl one b- nenber e
10003 it sciset el Tetetio el gvhands esgrom e capBansiscontaining at
leas’ﬁ@ﬁeﬁ&@@br Nrro@ H&tereatanﬂ more{@pgﬁﬂ&ﬁ@v 'Bilet" h@b 5- 857 -Hiedtbered
ereln I N substi fute an
nete RIS AR ATAEY ARy EPEIPYTS SR RLFRb P Grgian 6 to
12- nmrplﬁsfrta«lﬂwsed pihg @y stamlinclidifg Bmiai{togbﬁatb/ﬂ-fnw&éﬂ/ heterocyclic ring
Ol.l N aza a | P
contgRBol A AESIRAOo(PrE BIEATH TSRy O Ly ErmhpB A et as used

hereDyIirrdUde Lmysubsmitutéd any él&mhﬂéd p)trfdhailoﬂe}fbhydr% &@ﬂréﬁydrothlofuryl
azo

|
pipelj ARy PON e aRl Bphotst ez %wlazerwapanv'
1,4- qi)galzarzanyyh 4- pwthnﬁpmymybryl e 29y, pyr&yy’larzyrﬁxﬂlyl triazolyl, tetrazolyl,

id
nagu Srbisreyiceruprdty: ETTaiEBH, IMadouh.openy) pyricy. pyrazoly
pyrabieglz pyrlrmmdrhw isoxadotyn 2yraxitol, )dumollw HMUMOM}Hyndopyrazmyl
eri
eyrrdiRash tromRaBE Ry B oaRA Sy hrrabrietuf Geprondatd, banzothienyt
pyrakmlklepnpblﬂadyermxmryimyl andoliwylt h10fprtdnﬁ’ylsQé@@x@folylhﬁyrroloqumolyl and the

like. g%t?%)?t[ylso%ﬁ?vy ml thﬁ)ﬂcopt.-*gg tﬁg pﬁfmntlctrhci)ef é(argﬂas of heteroaryls are
pyridye rp&nmldnrﬁyz @juiroly!, Thnﬁzd‘ljd&hd mbﬁfcﬂhlbadylh Glheah@st pyaferddd het are pyridyl,

ety Bl dredish Sy ushUBR N ded B Suibliuing a described herein.

Itis prsfqmredftlwtnteﬁl ubéadstiiuted & |ﬂmﬁ)§hﬁteldt|u§ edbﬂitutécﬁ on a carbon atom by
bst tu ato

nalogél 3k G atine 1 TR ob e £k e AEh A AP and et C.C,

alko@l eé:ﬂewduyymethmycdmdaahmt hyrb DG (@LOYL, alll-oFPAC (BLBTXC, alkyl,

caro GRSt PN IB A RBHE] RO kmoll 1 it e o Geer
amldM;d\lgdarhndmeruraidbyrlnemapbgﬁﬂﬂﬁd IoWaD}a&Iyltmb szlfoé?rarnbaéﬂli:bpalﬁilldé
uani dl n ure rca . T 0O,
sulfefgleepoigrly SN & B P L A FS9E BT haer e AYG phesiedl nethyt or
ethyls L iCHOY-C, - CS@NyIOdr -C{OFO-®OFC Ky suich BE genboateamxwr €drb6éthoxy.
al kyl , especially nethyl or




ethyl, -OC(O-CL-ZA4 alkyl or -C(O-0Cl1-C4 al kyl,

such as carbonet hoxy or carboet hoxy. WO 2008/ 016893
WEIBOERID7/ 074790 -6 [0010] When two substi t BERUS2007/074790

together with a commonly bound nitrogen are het, it is

understood that the resulting heterocyclic ring is a

ni trogen-containing ring, such as aziridine,

azetidi ne, azole, piperidine, piperazine, norphiline,
[001,99 r\/y@qrbtwomwlbgtitgqargs tagethes witk a W@plbbour@wmrmqmeare het, it is

und Erétdoditilt e rdsBRng RelefocyBRtidNS aldlt@en%ﬁfaﬁhrﬁb ﬁrgflgu&%s aziridine,

may be unsubstituted of substituted as fihe
azefging iaralB oRieeriqing Pieragine gaiphilne; pyeele rm/raz@ﬁ dhipznle, oxazole,

yn@ﬁ@'ﬂgﬂ%nd?r’ie &ﬂ'&\ﬁ‘(ﬁe FRRRE lild, |v0hefénH9udH"r?et?er§ s hrRlb&Ruted or
[O yl™ el t her

Unl ess ot herw se speC|f|ed "al k
SUb%iM@@aéﬂeﬁ'ﬁﬁddlﬂWPmVﬁon i ncl udes straight or
branched chain al kyl, such as net hyl , ethyl, n-propyl,

[0011F MRIIGYRWis fitibripgt &Hl@nrﬁeeBrJPMﬁé’ br ioHRE! espQHl'é 09 ﬂud?m@%% Y;hlonne
and branched pentyl n- hexyl and branched hexyl, and

the |ike. [0013] "cycl oal % group neans C3- C10
[0012 Ynépss mefww@ﬁ@c'@edloalwl n§t %’r%’@ﬁe at @r@wt'ﬁayndb@s straight

or b@m@hed e QIRyloa)dh as%éthﬂbé'ﬂhyﬂ -, @&ﬁmmi - butyl, sec—butyl tert-
hexx ycl oheptyl or cycl oocty ﬁﬁ%c onon@( and
buty} wepqntxi@ deF?é‘CE% P%%{V'k91he§¥'@05 bFFHVhS‘é FOPdne keor
fused bicyclic. It is preferred that it is
[oo1rxpmorz:yabamyl dMoup eeans CLis, @fcﬁi‘awyr ﬁéim@’@hoalhg)ébrtﬁh@tmns and may

IS c tyl ycl ohex
be, &5 CUIPRPIV: FeloPub s Gren oty clape e BB s iagetylecycionony!
and ihd like. satetuyabgldyl@?omﬂhby Bé Imbnobytsiabefugb@Bicyaict hnqy ghsféﬁed that it
ﬁmhwmdt waqu% atur at ed mﬁi ed
is mﬂré(? eregyen f é)sre eg?g, cha(P lfyggrou?ﬁ%cmeatgy Rl&,cfyclohexyl Most
prefg@mypsycmwybe clyaawé)a/t | Trui @Kéldé[kyﬁglrbﬁp htalytb@duw ddturatd dPhartially
unsaﬁyn@ ?E St Eite%%)?eé?rk%ﬁ thatsnltjg l&%q@%%?%%[c{%ﬁg? Lerem it excludes
aryl Grupsi The ay?oélmr%d‘u@g indalytiat Lmshbam&taa of Slﬂfstltdt}&i w”E{ l&:;waethe
ross C menbr.an r known of ski
subs P REAt P opIoB BT Py Tal, BYTSEEOT Or G Akttt Mgy
et al., Drug Discov Today, Vol. 2, pp. 148-155

[001@139!33utuansitrﬁmmgnm darhtpoatnﬂ tﬁd)msledule abhas meceR@ssmbrane are
such #bst i tuent
P

knovglr}L tm)%eg ﬁksill flin gg rUBgHw?lucﬁ tlayI seef |ep% anggwar S. e?al., Drug
Discaulistiay, Wen2s pp.nA8uthS @995 éRd)Baﬂmdgalard/\lHl aﬂ‘d Mess J., Pharma Res,

vor 52853 SRS L o B HBIR Sl st
lipoppiingUbstifoects incdudesalBsThd alkye vhizy IQB&tumted Wwioriclinéfuratekly |

o e T A Y GG B, i
substiXitedpbeanyd or tws, C.pOealkyl gndlipshCi-€, Sytiwﬁlkw,lﬂseﬁtg dy@loatklewhich is
subs@?}g‘%‘%g {%IQ/GP glbtpyo)@r-] gﬁﬁtg\é\c’go}@%gﬁcg I&f,'l hyl 17 gﬁ)ﬁ%\ihigﬁ’ is gng%%ted in
the helagltringUtyashebyr 100 € ,@; alkybgrGlip£3X a0 K] cygloalkgisor XMG‘J-CGQ eficloalkyl

s STl SV T e BB SR i

satufabéd, vjoridossHistatddudredlyiussatotatstiad $teaight anbtahathedtdiirogen
is the only substituent. [0016] Except as descri bed

o015 BB SRSl oo e Fheafelilet o

or |ndependently substituted by up to four, preferably
[0016] Except as described herein, any of the above defined aryl, het, alkyl, alkenyl, alkynyl

or cycloalkyl, may be unsubstituted or independently substituted by up to four, preferably



WD 2008/ 016893 PCT/ US2007/ 074790 -7 one, two or three

substituents, selected fromthe group consisting of:
whaie/01sexh as C or Br; hydroxy; |ower al kyl PCHUSID0AB74790

Cl-C3 al kyl; | ower alkyl which nmay be substituted with

any of the substituents defimed herein; |ower

alkenyl | ower aIkynyI | ower al kanoyl ; | ower alkoxy

such .as met hox uch as phenyl or napht
one 345 e BaPsiiupmts. SHEHed O w8 o ey e OF elaraxgn as C or Br
hydrbh)?ﬂw/er aMyy,Isutioue C,-a@, kykyi; I@J&&féll@fvghleﬂﬂdy beaembeﬁtutemﬂm any of the
i me am no;

Subsgnttr@émﬁ maﬁ]hﬁl@l'(%é%ﬁﬁﬂaﬁﬁnw lowgr AT JREPT %lkmy fowsgaoxy, such

as n@hm@t ﬁwsam ACphdhyt srQiapBdN QUbRNRBE atyP\WREN 8k Kidro phenyl or
al koxy, such as nethoxy carbon

methawgﬁéxéya%ﬂe wsrnajﬁw Guches bﬁpaﬂo%mmedmramwd' Ipwsglekyl, such as

d.meawémmb Io%ﬁblkéﬁoWQMM%cetyléiﬂ:hb%FﬁMb Jower EORy, Kuch bs N
Iomer al kyl car bano | oner al kyl carbam'c acid

etho&qr@npe nitgQ Céf?ﬂ% Cy@’&%wv‘%f Alksyl; carepe lowas cabalkoxy.sueh gs methoxy
carbbﬁweh prdpexy béﬂb@nyl SH lsBQﬁHde cafdén Iolﬂﬁfélr dBjioyl, such as benzoyl;

benzo Ifonam e; sul fonate; sulfanyl |ower alk

carbapoyl; emppg- H:Sﬂ Y] lgf {uoglﬁf, plkylsqﬂrl?%qﬁl H%weraqllwl carbamncyamd ester,;

amidin; foeBAidindeureltl ﬁ’@ﬂi&ﬁw B&ikd; ﬂdWé?@ll@[tthnéiW@éMr{oUE@ﬂ)néﬁﬁ/de
sul f onat ch as | or o- sul fonat e;

benzgsky W'ﬁ??'rw ONate UL |OA a'kaf yrch ety wflagw w'fﬁ@mmo aryl
sulfdrawide; dblogbasibsititéd Bilinsubsieted ap)l samsatd, 508 hs chloro-phenyl

sulf%aiey?owqr@%Iﬁu@pwygrgls;llﬂgm wh%ﬁ%l‘%ﬁ&g@@ﬁ Ip\gg\geqlkylarlylsulfmyl lower

alkaaéskmbnw&wanmnyhamgmrIamp/@mf@%ykyévsérlafrﬂraw I&/%f‘"réll@%rylsulfonyl
trifl uor nethane alkoxy hosph urea and
nalogE el BRUII A0 SPICRE M A E YR Sk e RiTprmethane

alkokﬁh&phdmeur@la And BAbstiked ard d?lt% fbﬁﬂul@?RQNG(@N(R\@)" @21@) wherein
s urea or. 3-trifluoro-nethy urea; al kyl
Ro, R e e S R RHaspogin, SO AR Lr SBULRTmethybheny Lrea; aky
carbemh}/émd\bﬁbemdaﬂﬁ‘aﬁﬁitmheh a@éthyNB&Rbﬂyl caReineate: orRﬁR@Q\Q wherein
can be the fp ferent and are independen
Rsg a%%%mbed hﬁﬂameé)réil er%pn%are mQ?q)ﬁndeapy 'ﬁr'@}ff? alkyjre 928 methyl
ethylacrrq:)raiﬂ ortRRGRHITES, togdthertith the & &6, fdi’rhfé @—t8‘8 rhémbered
er ed hetero cI| rlnﬁpcontal nitro

netefGyBIEGTIO G IATIIN AAUTCOEE MBIRATTY ST 5P SPii el ane o adational
hetel@ingratsrh# gelattotfromehe gt dohsistindef ritfsyen, 6:8d8h ahd BUIfRf(e.g.

t nd | fur
pinefRziriyS BRI St 2By kpeiar B 1oy indRhf Ahagtery). wigaap,
benZokriogrieagly byrrdli’dir@ll plpetidino lbe MieaztliepheRyie th@ Metefd dyBlidHHg may be

subsPEH i B et BuStE s Fethe PR v ne. Subst |t et s

defi ned herei nabove. [0017] Preferably the above
[0017ERteferably thé kiydbve ragrtionad kiklyl, cpashiian yAndgirg lgﬁ&p%réée independently

ons BHGRS a0 PHES, 3y, 37 A, 380 e

carbalaokeardoegpeaiatly bﬁ@m aDHy Sal-0gen, -SC(BH, -CNSHSCN@Earo.
-SCH3, -CN, -SCN or nitro. [0018] As defi ned herein,

[001%{;%% d%g ed Aer@f Ltps Ij%r}(r} 6dweélqj<n usg?ﬁ (%1 ﬁ@r?e&o%ﬁ Eombiation, refers to

alkylaiootammngé cmlrboﬂ atgmeumheraykyh:&om mag hedrariched or straight-chained,

and h%%ﬁer%l n and is as defined hereinabove.
% a%g aa & ower al kenyl" refers to a al kenyl
group which contains 2-6 carbon atons.

[oo1 9] The term "lower alkenyl" refers to a alkenyl group which contains 2-6 carbon atoms.

An alkenyl group is a hydrocarbyl group containing at least one carbon-carbon double bond.



An al kenyl group is a hydrocarbyl group containing at

| east one carbon-carbon doubl e bond. WO 2008/ 016893
WEABWERID7/ 074790 -8 As defined herein, it nBgT/D82007/074790

unsubstituted or substituted with the substituents

descri bed herein. The carbos-carbon doubl e bonds may

be between any two carbon atons of the alkenyl gr oup.

It i f t hat t
ns SRk Pad LB e PabettgRPL AR PR o
hereito LitHeecdromdcarbbe daliie byhdsghay pe Bawwdae abily tvid ghrbos BRinmesf the
alkeayl&%%iﬂ@i%%%f_e%%@ %ﬁ%or}tawat gﬁﬁeéar;tggrﬁg{rﬁ Vi Homﬂﬁe ands and more
preféraplycqne re@thondcaBodnudatiectyid. ame dikemyl drsep mBh®eptraiget tteshed or

B Rkl B G0 A s Tty o

1-promeriyRi1(8-gadiefyl and tixoliked tThtprefAted blkgnyl lgr@ipas pthiesyla
hydr ocar byl group contalnlng at | east one carbon-

ooz TRERALIE SR e Befi rThrERrs Bre ARy P forlina 26
carbbh at@ngrAud alkyrwﬂ gtchlintls B igngdmbkrybwy@rom omm:?lgmgtazlbelast %nr?eﬂarﬁon-

t e
caroBRIREROERY ok ol ExaRRPeRE TR Fio BGieB 2Py Bgoon atom o

the akyrgl grotip.c lhéd preﬁarmd thatdhe hlkyhyl Broauppoatainsmcon@learbon-carbon triple

l - butynyl - but ynyl
vond fHere e BrARY B e PSR el G MR o G Y e
stral{g Bihbinedr bsamdhénkr Exermpleh mcluele Ethyaylyh p&bdyy\yl',' 24pedpgngl, t-bdutynyl,
[ onne to the main in by a
2-bu&n§%¢dﬂt§eﬁk§yf B erroup Iky@%@ﬁr&‘%? "f"%]y de benzyl,
phenet hyl , naphthyl methyl, and the like. The
[0024} éfselseéderanyltheaﬂehyl anytsalb,éhze;drs tcSa iyl @moluy conryentaal talthe main

chaug:?glé%ndgmg a@(ry e?\elagn&)/palr\gxzﬁng{] éés @crzlgg% BS%S%E%REIIth? ] &ri?ylmethyl,

and thel likgl Taeybre'fem)eﬁ artybalbylhsabeﬂmh(ﬁlmnlerﬂ)ep;artooalm gedupyrefers to a cyano

. NS h i
arouicEHfectid BF vish L B e 0P shulB 1B, Phenyi “and
the like. [0023] As used herein, the term"I| ower
[0023] Thetgrmalkgh asyls on theaotheeandaretsrs te aaialkyi growhbridgedrie the main
chalmhéo%dr'l’? Bﬁénﬁw?gaér&gﬁés%ﬁatnﬁ;g% @%@gg ettﬂ/ &ﬁ‘e@x ﬁg@he@}ggnd the like.
substituent or in the mddle of the noiety. Exanples
[00283}, &5 waed heretry the tgtnatipwer alkanrayp daleys to alloyeblla ¢hpinameyhich one of
the ddhSor] ét&%s ls[ t%g%ﬂad -w% G5 Grod! K“H@C =0 Sr“oﬁﬁ%éyoo@&e&%ﬁf% one of the

group as defined herein, “connected t0O t mal n

endg9f they S@b@yg@ﬁt artipithe middimeidae wtndﬁxmlﬁ%mlud@tfmwy acetyl,
2. pr@&ql,og,lhqs p'rddé‘ﬁoyl[aQ\Q%ﬁé ikdhe term "l ower thioal kyl" refers

an al'’kyl group, as defined hereln connected to the

hain by a sulfur atom Exanples include _
IOOZﬂhTBﬁﬁrWyplkew refercienA ing 8FRMP)as aefinebbergin, connsctedie ¢he main
chaﬁb??éhbx%’@x 41619, £k AR BHE R SR GHTRRADIHE074 790
The term "l ower car bal koxy or synonym
reto refers to an al koxycar bonyl P

[0025] The term "lower thioalkyl" refers to an alkyl groéup, as de ned herein, connected to the
main chain by a sulfur atom. Examples include thiomethyl (or mercapto methyl), thioethyl

(mercapto ethyl) and the like.



where the attachnment to the main chain is through the

aryl group (C(O). Exanples include nethoxy carbonyl,
werdenyesernr bonyl and the like. [0027] It is toP@EUS2007/074790

understood that the term nology C(O refers to a -C=0

group, whether it be ketoneg aldehydre or acid or

acid derivative. Simlarly, S(O refers to a -S=0

. [0028 sed, herein, the term S(Or refers t
100z}, MR terse oot IOy ! SHEODITHERGEEtD GHPISd SB aiHogY sty arou.
whehﬂlﬁ@ attaéhrﬂenﬂtdﬂﬂ’fe rbifkchaif |§@oug\hhﬁél afyl jpup (C(Ch)? NEArRPIEs include
'\gﬁ 'P}\g en S(Or is S. [0029] The
metQ‘B‘?’rﬁart@By' e QXYJQ%BO ABf Hwe Ik€- part of a definition of
al kyl as, e.g., C0_10, refers to zero carbon atons.
[0027]1 Utds to' tsa)ur{abestamd/ihaaihbyérmmmeg";sccchaéfetdme a-ﬁ\-lQHO gioopPwhéther it be

cetofi8 Sty St Sadgn BLogFalp oGNS Pt Ahd F4p

an aryl group. [0030] The term " (CH2)0_6" as part of
[Oompﬂismisedi bareof, tiee fean &(D)rgéf@tﬁlo tee gumbér@fidxfhen 48mEbonded to the

sulcf s o WhEp 1 4 ol £ e A e OuPh 857 3 when =

then(SE)id 6. [0031] The term
"(CH2)0_6-(CH 0_1, (aryl)1_2", in the definition of Rl11

[002?@&@%%%1 ‘aCfS"y :ars]tugg (ejre¥n00§|f ge@ lrc])f g%gpr%@@)%i@g%%”éow refers to

zero(carlydn) 2om§ 00Bag, “Q&Cabsaaryl aiet"eneanstthat thaaryhbioep'isibonded directly to
e L TR 24 5420300 Y B o on e

group-7 and it determ nes the nunber of Q substituents on

the pyrrolidinyl (tetrahydro-pyrrolyl) ring. Q can

v nt. _at o h

[0039!}I I;I')é% ltPe‘aTrreD If]@lsis ag’pal}’(fbgd’gﬁmt%n (?‘]f a Ig@eggﬁggt oh‘s %3-87
cyclgaltw,okieds htwd group that Bxod ptesehio(CHRr bidto agrndu@thazcdzmau‘ns 1-6 carbon
aton%a@l-ﬁ | ow for one substitution, each of other carbon

tome 'dre saturated and each of them may have two

substituents thereon. Wien n is 7, then each of the

[0033h T be terant "¢id2) ae-€ Hho nthed) 1, !'fhth@daﬁniﬂ@ﬁ piféa aheRei, iis infeadad to
IS 6,
meaQo’r’@bf B b |§@(@4291 o rgoé@? Srﬁgk?;‘f"?éﬁ et{g,?—%’]a&)

hen one o the Seven t tu ‘and

the other five are Q which can be the same or o
[0038] f\p eipehheremy then@riablghe nrefers &0 BUMbeTeh suRgitusents e the pyrrolidinyl

(tetrﬂ%%ﬂ%r@lyﬁ gt 'Thé‘ié‘rm & Y fefibed 888-7 &Ry .P&él@{]mllﬁéé/ fhe uﬁnber of Q

I ndepéndent |y def i ned herein.

substitijesis ¢¥the mrrgiéimﬁ (tpipalydE-Byraalyk ing. (@ 5eR OBl derpresand at the 2, 3, 4
or5 é\hﬁtlér%'@'tm@frrcﬁﬂiﬁy@ng' f‘éjeé’ﬁfqg eRbbY afbnd&thd Fﬂ'rcni@rn?l fhg. Except

erenils o, hen four of the seven possib

for caiesmumben shat gpa alipw far @ne Rebitution, eanhed othes cagbgag atoms are
satufiedd BRA L ttbm WG hale bio gubsﬁlgl%ﬂtstm@reeh HenSeY Qnthen each of

possi bl e substituent are Q he remai nder are

the aaran aioms are bensed Wit § s definsid hareinvbagh Ganey be e same or
diffe2at/ H@Z@@W WHEH 9 6, tHdh &%Vcﬁ@héjgé/%'n%o@sﬁl\é%héﬂth@fﬂ& |s' I-? and the

and the remai ndér are H Final when n 1s O,
otheglivgage &, whighecan Issthe sa@gtos diffesenty, Further when nis 5, then two of the

possible substitutents are H, and the other five are independently Q, as defined herein.
When n is 4, then three of the seven possible substituents are H, and the remainder are Q
independently as defined herein. Where n is 3, then four of the seven possible substituents
are H, and the other three are Q as defined herein. When n is 2, then two of the seven

possible substituent are Q, and the remainder are H. When nis 1, then only one of the



[0033] It is to be understood that each of the Q
substituents may be the sane or they nmay be

waledoBoLasns . [ 0034] Where the plural formis usedI/iis2007/074790
conmpounds, salts, pharmaceutical preparations, this
is intended to nean al so a simgl e conpound, single
phar maceuti cal preparation, salt and the |I|ike. [0035]

It wil] b one of sKki the art that
seveiypo bin R RACEaTS Ehang iedemanda e -oh el ey ndt uall spven o
the adkfituénts Bte Especi ally as an acid addition salt or a

base additi on salt. Wien a conpound exists in a salt

aIt wi.ithin the sc f
ro033f R toeiihoRBrod Pel Easdie i 8 Pty i petie SEBF G ey may
be differeritem cal mani pul ati ons, such as purification

procedures, only phar rraceuti cally acceptable salts are

f.ul r . th har utlca roduycts of th resent.. .
to03Hf §iifrs bR eitraouR AER et oalh A hpfaaieutied] i aPatons, tis
is intendédidemearhalno appigtpecdnaicind péiaglaphautacealiday preparation, salt and the
like acceptabl e base addition salts and acid addition

‘salts, for exanple, netal salts, such as alkali and
al kaline earth nmetal salts, ammonium salts, organic
[003&]itvell beldpparemt ts ahé of skdlhid the art theat #wa chrataintls oﬁthsa:lressent invention
can Q)ﬂgt a '(“]ﬂéa(?tr}g}rﬁ () Ect: glﬁ rud]cgdl H(If]'ﬁOn érq{ aagads.I L 'a%ﬂloﬁ% ﬁSWhen a
nclu i nor’ a itron salts, UK
comhtytmdosedlﬂtsml ajﬁlt fsuhfsaucb sakhtbrmhcasqalmabded Mtdmdhegacmpe dithed

it I f
mve@tﬁ)&l SAH ﬂpoﬂ?%rb’f‘%altifgﬁﬁ' {71%?/ b% %aL{I Tc’n u rrgar It amputlaélro S astuch as
purifcatioraprecedides, mtyaararraacbwnhdlyl adceptaﬂnaam e wsefulnfdr dihe

such as lithium salt,
phar%ﬁgﬁt'ca{&o? L&@gl‘th%?p%%gnﬁ%bé@,on’ al kal i ne earth net aI
salts, such as magnesiumsalt and calciumsalt,
[0036] Rhiamarestidally acaptatiinsaltsanciude avheheppidpgateEriarplagsutishlly

scc pFERLLALD S 316 and SR B 4l o, el oy s o
alkabarghalkahr@rﬁaﬁ@ metdHaits cammanium salte, wganis awinehaddition salts, and
amnHMoWQ&dlﬁlﬁl saancg dszdosq fbﬁ‘ét? %aﬁ'sngnc} !RS hké kﬁcnd @88'?8}1 @glts f‘nclude

am no acid ion salts are salt
inorgstisradichaddiionesaltgl suchras ydeictlosidel sujfsuemdmesmmée Iann@rgamc acid
addlls%lri %é?tga%&:hsaas C#I@a Lr:\FanH%e ﬁe&c@ acte%% é%lg?t@%n%%’cé etgﬁrate

oni c aci tS and t n' view of
citratemf\dda@g@ angl|the lilen stamities Qﬂe‘eﬂatwéts eornplsainaistal palfsy eech as lithium

salt, 's ﬁ&lmnae%q atnﬂ%ﬁas%ﬂrﬁ - afk QB rtnt Pl s §L§:h dsr?ﬁéd‘f{\i,%ﬂﬁ% salt and

ose salts t can be used as I nternedi at
calcmm setealuminunt salend @ingsalt aeﬁthefllkeatﬁxemptﬁs of hmmomum salts are

amngoglm’Qg\gsandttg?éﬂ%géﬂorﬁlﬁgtsglf@édocth i UE%@Q?&&S&H.C amine

S erence to t oun ereln ore
additier sdlta e ealtse@ﬁemapmhpwet drgl plwfﬂwmmtheﬂlke hEexadroplgas phamino acid

additﬁn#r)e sélt\sllalré saI{sSWig‘P%gcﬁnéJ, %ﬂ@@glgﬁl ?aqﬁ traﬁ'rlc,eé&é di ﬁg@@ atna the like.

coprespon | tauto rs o ese conp ]
Sulfenateesdltglingjudsf m@wiqieutndﬂat@fanﬂlmnzmwlfamc(alcbd aafts and the like.
2008/ 016893 PCT/ US2007/ 074790 -11 (VI1), tautoneric

[003'91 ?ﬂxﬂé\ﬁ%f fe d&%ﬁ?laﬁ&f&?%ﬁ%&ﬁemﬁﬁﬁ%@oh)‘d@% fFe%rfBr‘PN Qﬂ'&those in the

formulae (1)- (VIl), or sal

ny
formegd theimabprineluding iese splisiiheheandhriused Eﬁdt‘teﬁ‘éﬁdlﬁ'@ﬁeﬁg in the

purifREf&H ¥ i§&ntification of the compounds, tautomers or tautomeric mixtures and their
salts, any reference to the compounds hereinbefore and hereinafter especially the
compounds of the formulae (1)-(VIl), is to be understood as referring also to the

corresponding tautomers of these compounds, especially of compounds of the formulae (I)-



[0038] Any asymmetric carbon atom may be present in
the (R -, (S)- or (R S)-configuration, preferably in
wo b@sORB93 or (S)-configuration. Substituents aPCHUS:00T074790
at atons with saturated bonds or substituents on
car bon-car bon doubl e bonds may, if possible, be
present in cis-(=Z-) or trans (=E-) form The
ounds ‘éﬁﬁ/ thus be present as m xtures of |saone

(VII cmn%rfCép e,s %féhﬁ%@m%%‘ﬁﬂ? §sp%c|;@{=yé}f gaqnyogys of the formulae -

(VIIe BRsdlis DFBAYIB] thEsd léé%pﬁ#o@ﬁbl@faﬁ‘@r&bédlé‘rﬁt dPdlifhot mentioned otherwise.
enantioners. [0039] The present 1nvention includes

[Ooq%ffgm:xtgls%rhsme rw %émfa&gr%rrg li)]eo érretagr?trlr? gf \%l}j-l ?S)b@r (R, g) -configuration,
preférabitin ieR)der(By-abhfigaratioh. Subsaitieptdl sl adingtdh Qtonﬁstnﬂﬂ:Edt@r%ted
[ e readi | convertlblgln vivo |nto th

h
bonf\ﬁghﬂg%{?ﬁ U B1S P ATRR- S aiatisle BRREF Ay f@prajle, be presentin

cis-(E2r)\e2 friah® (=H-) PHACEsRIE@Ap LS iy thed @&br:je@é'nt%gdma(tures of isomers or
escrbied, e

ration of suitable prodrugs ar
pretBiaBlas e BPerS g eoM SRS Gial R GAEgpRes o pure
enarftichis .. [0040] The preferred R, group is H and C1-C4
al kyl especi aIIy methyl. R may be unsubstltut ed or

roosh 3P gieBf Eepaindlies oftng 15 op¥. AigdHigs obhg cBpinds of the
mveamh dapenéral, Is)AcI'IirBitohMJgs(wul bé furlctiehall demsitivesseferdampaund of the

mvegg %hlgh Pgeorreg%%}/ cfonvg@b gfv%éa ?]ﬁ'le;'%q%qol%g?mwhl& it is notionally
dernmdhsaodveht&nhal bocéduredRI trmsia‘lajtuab layid prepabsioh obis @ithblel prodrugs are

is preferred tha i 042
desdsPiglean I Do ocaiomaRt HLn G B 1 Shgmi- S

methyl, or ethyl and nost especially methyl or ethyl,
[Oomhdha“tpsafere&pﬁcgaiubys rmﬂmyl1 ;Cvikyt bspariallp eneting. URS trialy e d

bstituted o

s o b T R e o b The srosharearged valves
of Ri & H,umetoy sind tethiyé candestshgdially[ rOEARA]or Idthyl sndmestsrspbtiglly methyl.

C5- C7 cycloal kyl, and nore preferably cyclopentyl or

S en
[0O0 q;ﬁ ﬁﬁ)é?élrabl)b&l oY, QY. baék@%g?&?lmrﬂétﬂ | F{a%g l]%e lithwsdJPgtguted or
substifuted ulbetmoﬂtpeefserabty ursupstiddted. ablug/prstdmreuutlnatt%ds ydrbgen.
| oner aIkyI especially nethyl. However, it is

[004@!/132f férétfhﬂ-l s, av%ﬁckaﬁl?h?&ogér@%ﬁﬂg& Pgthlyl %Sd most

rro rrng can 0" S
espmﬁdism&tmwnf sthyhene mest especially metifyb whih mawbe nnsubstItUEd or

subﬁiﬂﬂe@.vﬁ{‘rpgy BE URESS B R %r' sstf.'{tﬁteg’(fs]deﬂﬂéd Rer2) %%peferred that it is
nore preferably, n 1s 0 or 1 and nmost pre era
unsupstijutedmetdylpr esent, it is preferred that Qis |ower

al kyI al koxyl, alylthio, am no, sulfonylam no,

[004?8 %’Br@@rat}% @nglﬁﬁﬁﬁﬁ%n%q&le’?g@fgﬁ?@7§/§%ﬁentylj& c()jclohexyl

Ails pr ef era ?/
isop ek, é”% ﬂ@rsteprsfﬁ@blv & gyclobexyd- Poatiedyeep subétlteltadamymsubstntuted If

subs%ﬁﬂ&? iitad bbéf&aély%ﬁb rBERRA Iéwr%fkgré%i{eggw&eﬁﬁpt AbRER it is

[ éast one r etero atom rom'the group
pref%'fﬁﬁ’s"hé‘tﬁ‘ﬁg Uﬁﬁubﬁ“tlﬁ%en oxygen and sul fur and
containing 1-4 ring heteroatons. Preferably, it

[0044P Th&bRFolHirf rifg EdreavReIpab QRLiRdBHendBft ArelisstiRlcptahatRby. It is
preferred that n is 0-3 and even more preferably, nis 0, 1, or 2 and even more preferably, n
is 0 or 1 and most preferably nis 0. If Q is present, it is preferred that Q is lower alkyl,

alkoxyl, alylthio, amino, sulfonylamino, acylamino.



contains at least 1 Nring heteroatom and the other
ring heteroatomis, if present, a nitrogen, oxygen or
waoBore89mand nore preferably if present is nitPCOER2007/074790
sul fur, and nost preferably, if present, is sulfur.
The preferred value of Ais-pyridyl, pyrimdinyl, and
thiazolyl. A may be unsubstituted or substituted. It
i.s pref at A is, unsubstituted or s t ut ed
10045] ¢FE BrafgRBY < 6 o TREIFE e Goi o DPIeBb R e e G mgmbered
hetepsar@l( é3peciif; a Gror Blrakmberttbteroasy| prigt&tahinyg at Radt 8He ring hetero

aton&%étgﬁ%ﬁ%ﬂ?@m%&qﬁsi% \éﬁg}ggtﬁg&@re%ggé g@'{%)alncsj cgntglrning 1-4
ring he@4cdtoris. Peefgrall it edHtaing 1 Dubsintheterdatamy] arQJ(Tj malfhé preferadbly
u ere et an

unsubsti t r substit d 5-
contiip s b Geeroad e, ot e adier Taoyfetgpaigmas. igpresert, 3 nirogen
oxyg@nrmrsbmneﬁhwm&domfetraﬁl;em pf¥sensiy bn&tdgbldfoegulﬁ@taﬁfdQﬂéét|preferably if

r abl ubstituted a nost
presgiaisAtn Ui Ribfeged valterot A By iyt i pinehia=qigo deay be
unsubstilutedsrelupstitetddt Rad pricferidithatak Wlunsubstitited or substituted with alkyl,

bstituted, disubstituted or trisubstituted by
am'r&ﬂq%fql??l ‘the substituents enumberated hereinabove. In an

enbodi nent, A, is substituted by halo, especially
[0046] (ais prederablyl@OOC(GANNRIDE S () ahe ke prefdraply a‘s O[P@48], CH,N, HN

Anqgt her enbodi ne f for a. (I as
or S A AP BT preratabiks o of ROf ST & ks igfbirdirady % oo
O 6- Mor pharmaceutically acceptable salts thereof,
[0047%h &y &i preferdbdy @ subsRtuted_aryl 83an @substitéted Or aulsktifytedi-eord®membered
ei coand M subst it
het Q’\%S rleebpggnga iS %as%%¥t“attdtﬁg aéyg o&g?‘y QF egl ”?ﬁ‘&?ﬁéeéj bs*J tuped or
subs'zlﬂﬂed Date s/l PMBS&BEWUI)@M?&Q@ substiBute@B5H0] The miost preferred value of
. P . Mis H, halo; hydroxy; |ower alkyl;
Ar 'SIJO%br%{'gJF%eé%%&LI ower al kynyl; fornyl; |ower al kanoyl;
aryl, cycloal kyl, aryl |ower alkyl, |ower alkoxy; aryl
[004B8Dbtes prefacseld, thatrif A és; arylaitismopnosuibstituted, disshstitted orttesubstituted by
I anoy|....
one l)Pth Qs%tm/én@ﬂéﬂﬁnbe%@egﬂe e‘?r’(&nb vé1 Wénceéﬁég@lﬁwga{e? %{J}Pﬁt;ltuted by
haloc@ﬂﬂ@cww flycsover clvambam&rmyt prbtwmly ﬁllld(anoyl aryl yol ;
| ower aryl al kanoyl; carbanmoyl; N nono- or NN-Iower

[004@“&)4& R%F‘érh%ﬁg%lent éfgi\gé%rﬂﬁd&@f of‘Fc?rFrB i a%%r%lﬁégﬁ? :

reln can e Sane
different and are
R, 0
R “ ,cl: N A—D—A
1\IIJ 1 (n
R @]

or pharmaceutically acceptable salts thereof, wherein
wherein
R1, R2, Rs, Q, n, A, D and A, are as described hereinabove; and

M is a H or a substituent on the cyclohexyl group, as defined above.



i ndependently H or lower alkyl; or R15 and R16
together with the Natomforma 3- to 8-nenbered
whedsnosyxl i c ring containing 1-4 nitrogen, OXROENSINT/074790
sul fur ring atons. The preferred value of Mis
hydrogen. The preferred val ugs of RL, R2, R3, n, Q A
D, Al and Y described herei nabove are al so appl i cabl e
er e

[00%951 LN Prreéejrrengﬂgatﬁ ﬁsplaurgé% ﬁy%irofxgrlﬁwer a Eylhlywer a enyl rrnswer alkynyl:
formyhdswer atkahoyadr/ly cypulam, apy| tovelalig/, UMrSNoxy Vd’rﬂg@hér didyl, amino;
nsubst it ut ed or

aming gt o e o oy Gyt Teyeinel et i e pIfAzoyt amino
Iowe\xlh Iﬁa_ﬂ«mgﬁtrﬁttm cgshay l‘cy@idl&rivéﬁ aug)ﬂdca rbd%y; loweHcArbalkdxyClbwakr ikanoyl:
m e ns St or s
oy R} P R BN IRERO N ORIk Pty wer alky
carbatisadid géted -NR RS, Evhetyn ﬁwrm-ﬂbag eeln Bé tHeOgPTa oraifyrent aid are
ont al ni ero
indefifadily PSR b B e T R todsihe e Reatom ey 2 to
8- méinereAlhetefSoc&ybl}d rlng\/&dn&hr(r)rré% 1841r;?_ﬁbgémb?ﬁbenébg@ulf? ring a8Sms. The
reln ove e re r efini
pref§fed fHiSe, o o3 e T8 P R TRy VADGS AR b RactaDeaa el Ar and Y

desalbeo hemilbovd blecalsdapplicable iDod émusrrdimélﬁtwever , the
preferred values of RLis Hor nethyl. In addition,

oo 5 85 Ry St e i KORROTHIRY BRI ny1 -

d, th 0, th h
or p'["%%s %ﬁ'tﬁa" %%%Pﬁ’%&rﬁ?‘é ”%)eﬁg?tfh\&h%)%ﬂ ol |t ng|t nIeSrl Lge are
R) ik I-ther‘ CCEARyl, WROS Hay DaGIBLSSRIESE: ¥stefedof Ais a

5- or 6-nmenber ed heteroaryl ring containing at least 1
iRd it Hogrehy-C4-algyl avioioh mfay ddeamabbstituted ocsuitstiutesi; 1 ni tr ogen
r|ng_"atomand450arbon ring atonms or 2 ring

Yt cfrrsalfhviicmay hg o5 ad Brgubstiiadei n 1 of
418 At RBBrdbS, Bnlth LhBAGDLn 21 Bl sl gl fer 11 o

IS a trogen

rErsaaer esnérﬁsér@d altM@ea g&?@@%58&3fu§6?dtéﬁ%@2@fe@3ﬂl9ﬁl)hlch Hay be
r pyri dy pyridyl, or 4-pyridy
Szrlﬂqﬁ%b?t& Pgofﬁ‘ri?ﬁé{ oxazolyl and pyrrolyl, e.g.,

oy In an enbodi ment A is substi t ut ed
arsocly(d)eds)bg Ppﬁ%ubst i tuted phenyl, wherein the

AU atyl tred is saﬁgltlasd;c@fdi ned herei nabove. [0056] The
preferred values of Dis C(O, 0, S, NR7 and nost

reis peciefingd/hereiopbere. O [ 0057] Anot her enbodinent is a
conpound of formula (1) has formula (IV): (Q-n
[0052] The preferred definition of the various variables described hereinabove are also

applicable in this embodiment. However, the preferred values of Ry is H or methyl. In
addition, the preferred value of R, is hydrogen or methyl. The preferred value of R; is

hydrogen, ethyl or methyl.

[0053] It is preferred that n is O, that is, the remaining substituents on the pyrrolindine ring

are all hydrogens.

[0054] The preferred values of A is a 5- or 6-membered heteroaryl ring containing at least 1
nitrogen ring atom. Preferably, it contains 1 nitrogen ring atom and 4-5 carbon ring atoms or
2 ring heteroatoms and 3-4 ring carbon atoms, wherein 1 of the ring atoms is a nitrogen

atom, and the other ring heteroatom is an oxygen, sulfur or nitrogen atom. Examples include



RBHORI~-NNGNADY (V) HOM or
phar macetui cal ly acceptable salts thereof, wherein
WRL08BB89), n, A, D, Mare as defined herei nabOwEs20amar4790
Y is halo, |Iower al koxy, NR5R6, ON, NO2 or SR5,
wherein RS and R6 are defineg,above. [0058] In an
enbodinment, Y is halo. It is preferred that Y is on
t he para p05|t|on The preferred value of Rl, R3, Q
Pyrigyl (9., amdr'@l dEBwidyb @d4thyridyh apdwigingt, dhiagody, @qapolylcqm ryrrolyl,
e.g.1 Apli enbodi ment. It is nost preferred that Y is
fI uor | ne [0059] A further enbodinent is directed to
npounds of the fornmula (V): R3 OH R1~N NYC-N (V)
[0055] )!(3 BN $MbRIIMeNRA @ﬁuﬁﬁ&\dtﬁﬁ@é&utﬁs@ap'ﬁﬁb’ %@é@pt&dmr@nwawtw@em the
subétﬁ\%rﬁé)&re asvaé%é‘dl RefBhabsvdd R4 is unsubstituted
cyc ohexyl and R1l, R3, A, Dand Y are as defined
i nabove. WD 2008/ 016893 PCT/ US2007/ 074790 -15
WOﬁ[%J@G]Prqfﬁ@eq/m'v%%f 181 &6, B¢ S AR wwl mast gepedipllyHd)pr O.
descri bed herei nabove are also applicable. In the

[0057P MpRthed e@bodifieitiisd c(o\vﬁpou'nﬂ oﬁfbnﬁ[ﬂéqg'hﬁg RermuBS(IV);
descri bed herei nabove, . In a preferred

enbodi nent of the prese (Rnt i on, R3 and R4 have
the steré _hemstr |n€| r:;’jatled in forrrula (M), wth

the gefini of ts descri bed
her ei nabove >yt h>yespect to fornu ae V) al so
appl yi ngl to gonpounds of fornula ( hus, anot her
enbodi t of t esent invention is directed to

conpounds of f aN$VI): (Qn R3 O
or pharmacetuically acceptable salts thereof,
wherein

R4, Rs, Q, n, Ay, D, M are as defined hereinabove; and

Y is halo, lower alkoxy, NRsRg, CN, NO, or SR;, wherein R; and R; are defined above.

[0058] In an embodiment, Y is halo. It is preferred that Y is on the para position. The
preferred value of Ry, R3, Q, n, A; and D described hereinabove are also applicable in this

embodiment. Itis most preferred that Y is fluorine.

[0059] A further embodiment is directed to compounds of the formula (V):

(Q),
R 0
° H I
Ry NYC_N (V)
| A—D Y
R, ©O R,
or pharmaceutically acceptable salts thereof,
wherein
R, is H;

R4 is unsubstituted cyclohexy!; and

R4, Rs, A, D and Y are as defined hereinabove.



H RN NCNADA (VI) R2 ORA4A or pharnmaceutically
acceptabl e salts thereof, wherein Rl, R2, R3, R4, Q
W@ 200801d398nd A, are as defined in any of the PCT/US2007/074790
enbodi nment s herei nabove. [0062] In another enbodi nent
of the present invention, thesconpound of formula (V)
has the fornula (VII) (Q)n R30O11 HR,, NNC-N
RORADA pharmaceutically acceptable
WOG&’M@ veHseues &eR:n ARP Qreandrdeganibehhenginabpvenarezaep
applitaBlke IRthe coidotRd ohRIALRAYPVICan ERBEdImdnt, dseb i@ hereinabove, n
~ _understood that the preferfed val ues of 'the vari abl es
I8 0.descri bed herei nabove with respect to conpounds of
fornmulae (1)-(V) are also applicable to the conmpounds

[0063] in & PFeTdtratEernbbdimBRLCLthA bﬁeserﬁt@%mﬁ he, FRMAHEIEShOT

t he resent. | nvention are pre art recogni zed
stergQeRRMiy didicatedhin fasmiia (W), Wi %Gﬁmt'%‘ o Hrawariqus pybstifuents

desd?ib@ﬂ%é%ﬁhdbbvé A redpdcttodaimae/ (i-&) %ﬁ;'oQapB gmgﬁ@lﬁbﬁ%bﬁ‘rﬂjs of
erjvative thereof, such as an acid fornmul a

fOFmMﬂ M)y Wi rangihes anhedistent obthapresent vayem}me? digghtetto compounds of
formu@ (Wng condi tions: WO 2008/ 016893 PCT/ US2007/ 074790
-16 -3 OR HNGCGOH+ H\W /C-NADA 2 0lY R

(VIT1) (1X) (1) wherein R, (@B, R4, Q n, D A
and A, are as fined héiel above or Rl, R2 as an
am no prﬁtectlng oup hayi el _after e
reaction i 5> ? f egred ™" 1 vh

R, O 2,

or pharmacedutically acceptable salts thereof, wherein R;, Ry, Rs, R4, Q, n, A, D and A, are as

defined in any of the embodiments hereinabove.

[0062] In another embodiment of the present invention, the compound of formula (V1) has

the formula (Vil):
0
R H |C|) N
NV ~~ (Vi)
I ' A—D—A,
R

or pharmaceutically acceptable salts thereof, wherein Ry, Ry, R3, Ry, A, D, Q, A, and n are as

defined hereinabove.

[0063] It is to be understood that the preferred values of the variables described hereinabove
with respect to compounds of formulae (1)-(V) are also applicable to the compounds of
formulae (Vi) and (V11).

[0064] The compounds of the present invention are prepared by art recognized techniques.
For example, compounds of formuia (l) are prepared by reacting a carboxylic acid or
acylating derivative thereof, such as an acid halide of formula (VIil) with an amine of

formula (IX) under amide forming conditions:



[0065] Alternatively, a conmpound of formula (1) may be

prepared by reacting a carboxylic acid of formula (X
w@r00ao¥ydsas i ng derivative thereof, such as aci dpP¢EUSZIET/074790

and the like with a pyrrol idine of formula (XI) under

am de formng conditions: R3,H (On RMNGCGOHN+ 1

NADA R ORI H(X (X) () [0066] The above

reactions are preferably conducted under effective

conditions. Rgr exanple, if the reac s of fornul ae
(M11) gnd ( are acid halides, for|instiance, then
they are~geactedgyth gonpean ds o A1

(X1), respd:ctlvlél y, to forma ¢cgnpound of fornula
(1). AlterRativRly, the acid ofl formulae (VIl1) and
(X) is reacted with a con‘pounde formul ae (1 X) and
(XI'), respectively, to generate a conpound of fornula
(1) in the pV¥ence of a coupling read®dt, such as
HOBt, HBTU and the like, in the presence of a weak
base, such as diethylam ne and the |ike. [0067] The
compound—of—formul@® (VI11) is either ,

rci gl ly-avai hapl r z
neGATREIEL BL . B Rt &L o SO R flbnd SO A8 amino
protedting gprupthated remoled adter the reactivnrig affestel.t i ons by

reacting a conpound of formula (XIV) or acylating

00Ky SIS By TP B oo

acid [¢f formuaHX) oRadyNating Depdative thiexeaf) syckil gs a(qi@«)alidanajwthaﬂikejwith a
yrrélﬂfr{g d?gor‘ﬁ‘gﬂ%i@l r aWb%rf%hHin% %&néﬂﬁor@n am de protecting

are as defi ned

hereln 00&9] For e nple as described heygj nabove, a
con‘pouF@d of for \QHls react ed
+
N A—D—A,
(X) (X1
— ()

[0066] The above reactions are preferably conducted under effective conditions. For
example, if the reactants of formulae (VIIl) and (X) are acid halides, for instance, then they
are reacted with compounds of formula (IX) or (XI), respectively, to form a compound of
formula (). Alternatively, the acid of formulae (V1) and (X) is reacted with a compound of
formulae (IX) and (X1), respectively, to generate a compound of formula (1) in the presence of
a coupling reagent, such as HOBt, HBTU and the like, in the presence of a weak base, such

as diethylamine and the like.

[0067] The compound of formula (VIll) is either commercially-available or prepared by art

recognized procedures.

[0068] The compound of formula (IX) is also prepared under amide forming conditions by
reacting a compound of formula (X1V) or acylating derivative thereof with a compound of
formula (XI):



a conmpound of forrmula (XlI) in the presence of a
peptide coupling reagent known in the art, such as
woiaBB/0144BTU, and the |like in the presence of arP@EEK2007/074790
base such as diethylamne and the Iike.
Al ternatively, if the acetyl#t-ing derivative of
conpound of formula (XIV) were an acid halide, e.g.,
an acid chloride, then it would reag(? with the am ne
of formul (WI wi thout the n )vy of a coupling
ageﬁer-m-tcl‘adppn'pourld of rorﬁla (1). [0070] The
compound of formula (XIV) is g hedyamn no acid
and either cBmmercially- available or is prépared from

formula (XV): H HN-C-COOH -COON (XV) H R4 i i ch
the amno group is reacted with an am no pr ting
gr oup unde%('glgnditi ons known to onéXlbf or‘cﬁ’na‘ry’sk('?(),

in the art. [0071] The conpound of fornula (XV) is
undeéiwg?fogal?ﬁe‘{p@g'gi"}ﬁr-avai | abl e or prepared under art
whefe®fogni zed condi tions. [0072] The conpound of fornula

(XI) is either commercially-available or may be

Rrieapretde proteeting ggupoaridhe scheme shown bel ow. WO

2008/ 016893 PCT/ US2007/ 074790 -18- O A{Li) AIDH Hir

Ra, QHnBES® Apd AQarelaggefinedgreilNH BOC A-D-A1 Y so (Qn

NH BOC (XI) or NH2 (L)ACOCH OP or (L,)A(L2) (L,)A
[OOGQP):Br ex‘é% aé @sfbribbd’\ﬁéﬂa)na%o@é, la'c:‘?ﬂ’npound of formula (XIV) is reacted with

a compound of formula (XI) in the presence of a peptide coupling reagent known in the art,
such as HOBt, HBTU, and the like in the presence of a weak base such as diethylamine and
the like. Alternatively, if the acetylating derivative of compound of formula (XIV) were an acid
halide, e.g., an acid chloride, then it would react with the amine of formula (XV), without the

necessity of a coupling agent to form the compound of formula (1).

[0070] The compound of formula (XIV) is a protected amino acid and either commercially-
available or is prepared from formula (XV):

H
H”—CI)—COOH (XV)

R

4

in which the amino group is reacted with an amino protecting group under conditions known

to one of ordinary skill in the art.

[0071] The compound of formula (XV) is either commercially-available or prepared under art

recognized conditions.

[0072] The compound of formula (XI) is either commercially-available or may be preapred

according to the scheme shown below.



AID(L3) (On N (XI) P P wherein A, A, Qand n are
as defined hereinabove; L1, L2 and L3 are |eaving
w@e@apss9mand OP is a protecting group and/ or aPChiuszN07/074790
auxi liary. [0073] The conmpound of forrmula (X) is
prepared by art recogni zed tgghni ques. For exanple,
the conpound of forrmula (VII1) or acylating derivative
thereof is reacted with a conmpound of forrmula (XXI)
under affi de form ng COﬂdItIOﬂS R\ PyRMOHHHI) N
i Z@%PS RO R4 -P 3¢ ?\)III) ( XKIDH WO
08/ D168 PCT/US200770747 erein Rg RZ,
ape as defined heﬁé%n orlafd&h éﬁ %ﬁlno
"protecting group that is removed after the reaction
is affected; and P3 is a carboxylic acid protecting
gr oup. 549\The preparation of a conpound of fornula
( III i s described herei nabove. The compound of
Q NB BoEXI) is dertved—ProrXla conpound of fornula
(XV) which is also described hereinabove. [0075]
Each of the reactions descri bed herei nabove are
prgferably conducted in a solvent in which the
reactants are soluble, such as nethyl ene chiNeki de,
' | ether, and the like. In addition, the

(L?eac ions are conducted terrper atures eff ive for
thae reactions to take pl : 007(8 | f any—group on
@_geactants I's reagtjave € conditions ™

SCéribed it is protedted by ﬂlprotectlng group known
|n the art, prior to conducting the reactions
descri bed hereinabove and then renoved after the

reacthon is effectedDirotecting groups nornally
(Q)D—A(h) or /E>~A—D—A1

"N @7~y

A, A4, Q and n are as defined hereinabove;

wherein

L, Lo and L; are leaving groups; and

@ is a protecting group and/or a chiral auxiliary.

[0073] The compound of formula (X) is prepared by art recognized techniques. For
example, the compound of formula (VIII) or acylating derivative thereof is reacted with a

compound of formula (XXI) under amide forming conditions:

0
R OH H |l
1\T)\”/ + C|; Cc—O
R

2 O R, -P,

IZI

(Vi) (XXI)



used in these reactions are described in a book
entitled Protective Goups in Organic Synthesis,
wab@sdomsas W G eene, John Wley & Sons, NY, NYPCIW/884)7/074790

the contents of which are incorporated by reference.

[0077] As discussed above, the conpounds of the

present invention are useful Tor treating

proliferative diseases. Thus, the present invention
wheffeirt her relates to a nethod of treating an anina

prollf rative di sease which conprises
Haierits RePrees TR MARILOF B Raocin AEiop o eiBa arow that
rem@@apRMenthedtadtiohdibifetdd; hnd VI 1) to a mammal, preferably
a human, in need of such treatnent. [0078] The term a
P.ti @rcapeuylicoadid grotefctirggiove. anount” or synonym thereto
of the conpound of fornulae (1)-(VIl), as defined

[007|3F I’I‘ﬁée Brepiagat&)h 2 a %HRBBLE noS ff)f'nﬂl? ((}f’l 118 d%%érfb%ﬁ lmké?é?r%f BE% akpe

results, |nc ud I nNg Inical res

com ewféormwﬁaémw éﬁﬁqugfrqr@ amrrmén@ ot fieerulp PRV b mhichge piso
desdrBbi heredabb@h, a therapeutically effective amount of
Ee conpound of formulae (1)-(VIl) is, e.g., that

amount sufficient to achi eve such a reductlon in
[0078], Faelh oitbe regstions ¢#escebedbherainabeyfRie eefembly qaedresp sy aolvent in

whlcﬂ@ﬁélré&%&ntsfbréQSluBI%S%BF]@as%et@ lénéé\ﬂcﬁltiﬁéﬂé d%i‘ latr%ea”dd”ceé like. In
he conpoun f or mul ae

add'mrr éh%reaatmmsgée fRNquctadr ﬁ@meﬁfatur% fo@@ '\@rfp hetreeqton’ém take
placés an approach for obtaining beneficial or desired
resul ts including clinical results. Beneficial or
ired clinical WD 2008/ 016893 PCT/ US2007/ 074790 -20
[007pbg@|ny grquppn the Fw@ant%@tre%ﬁtlée Hageqth@rpt)wlqng described it is protected

by a@kdtedtidlgi PEuPKknoWTEh it @t pRidr &f coPBBctMy th® FedcBITERBEbe P!
condi tions, dimni shment of extent of di sease,

heregyabpyq riifiep reraovediaster isrreastionds edecied frotecting gepyes normally

usediheN&yatrb Adioh bRAGk sefibsl HEeASEK éﬂmﬂh&YPRﬁ‘e&/l/é’@r&Q)sQﬁ Organ/c
Syntfc;ﬁsea sion, aneljoration iatio

eelra W Gan BmMiAE B (hh A e B e saiages of which

are ih€@3rpbrhatediiRtBRIertet ect abl e or undectable. "Treatment”
can also mean pr ol ongi ng surV|vaI as conpared to

survival if not vin eat ment 0 .
10071 flsEiseng Aoive e SR GhndS oL eciuPSarb e iAo gl fof reating
prohﬁxétﬁetdlsaaﬁhés;)rThdIsdﬂ?t%Ipf@dﬂnelnoémtmn(faﬂtherﬁaﬁtefsQ@baﬁétﬁ&ﬁoﬂfeating an
a, di sorder ﬁ; a dj.sease state are | essened an H/or tlnﬁ
a”'mébﬁ?‘%’?ag Bprql éat'VﬁrJéEPé‘%,&’h GomPLEEHRIMBISrDg Gt RefReauticaly
effectiogrpmoant df @ dddipoune af foRgulbl ¢)-VIHas danamin@l Bidferibl & 1InMan, in
S used herein, includes the inhibition or

"nodu
”eedsé}opsb'f;égg?tm? function or activity (such as cell

proliferati on) as wel | as the enhancenent of a
[0078LiMké tepmn ajlthera@édtmblty)effebwhoﬂ' " & svhbrh)jnh thepéto of the compound of

d ti
form BRI D+ el ot Phah AUt et ook o] yesired
resuits, irebiding cthyucahreeultsorﬁ]m’eea#nble wherereférsing Keareagent that inhibits cell
pollf?rﬁ{}lgpe%ﬁwer?ﬂ,eugﬁflt&e g%tlv\%&%&nungg{ tggﬁgépg qa %Eformulae (h-(Vll) is, e.g.,
that amount sufficient to achieve such a reduction in cancer cell proliferation as compared to

the response obtained in the absence of (or without administering) the compound of
formulae (I)-(VII).

[0079] As used herein, and as well understood in the art, "treatment" is an approach for

obtaining beneficial or desired results including clinical results. Beneficial or desired clinical



anot her conditions. [0083] The term "animal", as used
herein, includes all nenbers of the ani mal ki ngdom
WO p@BOdispy) hunans and non- humans. The ani mal i BCT/US2007/074790

preferably a human. [0084] The term"a cell", as used
herein, includes a plurality,@f cells. Administering a
compound to a cell includes in VIVO ex Vvivo and in

vitro treatnent. [0085] The term "cancer cells", as
resulig gan elkde. rPUt @Fﬁ:'ﬂ@dl‘ﬁ&teﬂftq aflgyatien of apglierationyef one’or more symptoms

or c&ﬁf&@n@%rmmrshﬂiéﬁéﬁé(terﬁtQﬁa@]aa& RfplizE@ i at, 'n%?wgrs%ﬁ?ﬂﬁﬁstbﬁe of
mainly a tunmor or cancer and/or any netastases

dlse%%ﬁw&ma%ngo%pre%ofpﬁ'wéﬁt der'awerrﬁ'%rrg &f dseasetnregreasiny amelioration

or palfdfolof frRrdiddRatstddd FMdGaME8ion @h8ther PArBATr totSiR WAElher detectable
genitourinary cancer, |lung cancer, gastrointestinal

or ur&?ﬁ@&‘e "SERaBeRD AN alsacmaan PrelNging Fervivalas sampatethtaesxpected
Suwngﬁcﬁ&agcé;@,ﬁ?ﬁgam{ée,yr obl ast oma, head and/or neck
cancer or bl adder cancer, or in a broader sense
brain or gastric cancer; in particular,

[0089} ePagllatrng ‘Frﬂ'rsea%ﬁroréﬁ‘iﬂ%‘?rrfﬁ?%‘st bﬁtdpe egtgalr]aréi‘gor&ﬁ\d((elsr?able clinical

manw@stghﬂrnw d drse@diar@n G/d(iHeaQ@ §rstet HYe0éssBhed aRBIBE th'ne COAIPRE of fhe
| ung t unor % ell or non-small cell |ung

Pf°9f<iﬁ~°dﬂ” is éloﬂﬁglof ng{h@geqi r?élCOf'lmfﬁd to not yeating tB%P@P@@f al
tunor; or a genitourinary tumor, e.g., a prostate

[oostrprraé te(rms ﬁfb@u%ké"yaﬁué% r?é?&a{ rﬂ?ﬁ&?ﬁth@@ﬂr&@@&@c@ﬁé@@i@n of a
rnpne-refrac ostat e u
f“"cb?err ?%’Y'H‘t (Syeh af E%Ea%’@ﬁ/fﬁ'%ﬁ?”)r s welk g n@?&f‘i)g@%ﬁ)"%aﬁ‘é of a function or

actiityeat ment wi th ot her chenot herapeutics; or (iii) a
tunor that is refractory to treatnent with ot her

roosf T PR SlbiiEes’ 5 EucR VGHoH o SENEY oF\eh s eaens ool

prolifér SRS’ t@’ﬁedufcel thehieihbineorlzetivity whepedopipared rerd:rhemrse same

ndi tion,.such .l eukem a er pl asi
concﬁtéogﬁeeéc%qt |f%; apcﬂrﬁﬁwglp{,’par éraql?irﬁergg 8f al?eS;B Ef as compared to
anothehongitisns.such as renal fibrosis), angi ogenesis,
psoriasis, atherosclerosis and snooth nuscle

roosf Fhe LECRRETY’ oo PR b ERRT alry ™33 HRERL oBooom

inclutlingdumanms tandmon dhusems e The aoiarat nsrmmramry ahamaoer are
mentioned, also netastasis in the original organ or

i nd/ Qp. e [

ool S54Fn2, 8 B0 SEZL o S capRlseEig 2
compa@xiddo @rcetrirobudes i givo,exriaym ahoym vprairea%reeatt ing cells

than to nornmal cells, particul arI y in human cancer

" er

[oosgg*rh«% Lerrrgrsg% ce! ?Iﬁsw%g%(ep E%?}F ?Cl%a ngaqllg{)%slo caht?r or neoplastic
dise%ﬁﬂr proliferative effects and pronotes

differentiation, e.g., cell cycle arrest and
[OOBQP{Q%Qﬁérﬁtrve[ &Qeq%]e .J h\% R £8RSr dr B4R 1aAG/of Hﬁ)? Pfetastases. The

ates to a 11 pronoting apoptosis 1n raprgfy

commtmdﬁfoémtnrﬁgeré érveetlor\mscphrt@mﬂv usefy! febtieatingiangpnepie e.g., breast
canc%?‘@e‘ruté(urﬂﬁﬁ) ddnBEAIUNITaRELr! §aéﬁo§rﬁe§i‘ﬂaﬁcfafn€8rt b¥iBermoid cancer,

apopt osi s pronoti ng anount
me'&ﬁ‘@ﬁlanQYQJFHGHICB?CQICBWGP%QC?@@%OﬁWleﬁh@mab herisandgor negk cancer or

bladcﬁ%ncer, or in a broader sense renal, brain or gastric cancer; in particular, (i) a breast
tumor; an epidermoid tumor, such as an epidermoid head and/or neck tumor or a mouth
tumor; a lung tumor, e.g., a small cell or non-smali cell lung tumor; a gastrointestinal tumor,

e.g., a colorectal tumor; or a genitourinary tumor, e.g., a prostate tumor (especially a



bi nding site of XI AP and/or cl AP proteins. Preferably,
the non-naturally-occurring conpound is a conpound of
wo orosokase3 (1)-(VI1). [0091] In accordance w t hPEr/UuS2007/074790

further aspect of the present invention, there is

provided a method for nodulgating cell proliferation,

preferably inhibiting cell proliferation conprising

adm ni stering an effective anount of a conpound of
hornfaperrairagiory IProstate tymerg, (H) @ prolifegativg siisease that isrrefsactory to the

|

treat&%ﬁ%\gm 8th§?9?é(ﬂﬁ%g&{hc§ ocf@m} ?%rHG’rQﬁatgsu ré?r?gf?)‘;rye ﬁ treatment with
othepehsmateerapedies dpe ¢d @IUB\'BM@ repiRtabfe. cel | proliferation.

The invention further includes a use of a conpound of
[OOBW% 4 DoaBsd sk of meenmaﬁo@ a'?rgi'nf&%ﬂ‘é‘é‘&séééefmgy‘#m@rn‘?&rb'be a

proliferation, preferably inhib prol1feration.
hypefprotiferative, C@vfétl%wbtas 'Q%”}dﬁseémﬁfp'iaﬁ@%ﬁlbmﬁ*ﬁ {eseRdialypuimonary,
but alEPJ Sagk t?ﬁ’és SRR 55‘(91 Slehal My &did)f Sﬁg%gle‘?&@sn‘é 0;59%"35% ng

adm ni stering an effective anount oun
atheraselgiasigeand smgofh muscle prefiferation larthghlpﬁ@yes,Sﬁ Sp8keh as stenosis or
restén'&@n"s@&fownr@'ﬁg‘?d’ t)?/.' the invention provides a nethod

of inhibiting cell proliferation conprising

adm ni stering an effective anount of a conpound of
[0088h}\hgrexd tymgr. atmor digpage cFArciHPMar AwirNEel aie stgntioned, also
metdsPRieAfthe b imrok%awr%suéM/mﬁ BRg oPkr roegndnrafsrétsqupm

2008/ 016893 PCT/'US2007/ 074790 -22 is useful in

Lnhibiting the i feration of abnormal but not

[0083], f e PorpRPYNgls OAE%E'E)‘PHEI(')é‘é'I')l seledtively fRxe %{H?Ofﬁﬁ%c trrapiiv

prolifefingicBlILREA 8 hyenPtelRl pém&mérz}eﬂ Humaa Ahs&aels, ¥g., cancerous
condi tjon and wherein it is desirable to nodul ate or

tumars, hiNAAAItERthE COMPPERdS: 9f dormitag e(Vilh Rdentigniticant approliterative

effectd &t proRRtdll Efarehtiatioh, £@NBéIl ¢y arfesRBRd a,so;%s.@bnor mal
cells include nallgnant or cancerous cell [0093] The
ention also.in des a use of C ou nd of
roosp] iR breSFnGr PRI e (I5te Wid §retog BcAe SpaHgar i rapidy
prohf@ﬁiting ménd Mﬂﬁih&idnﬂbﬂse@é@ft@dﬁtmbhrye tapidiynpriolfetativg e By witehh effective

aporfsTProgiag e AU Tiad PrA e GRC L ik spend T aeA e e Smac
bindih@ siterotixila®t mdwmwp peeihs. pPefdrbisly ahée adn-nafuedigFradlliying compound

i nhi bit nce [l proliferation. [0094] It has been
Is a %&%ﬁ“ﬁ#ﬁgg’fw%ﬁ'ﬁ Dconpounds of the present invention

of forrmulae (1)-(VIl) are very effective at killing
[009t]aimcz&momdehbswmh blfertratr atb&t shime prégent inheytiodptheod is pkcb\hded a

metr B8 ad iy ool BRI FerRl BreterERy Phiudd e SRR athising

admnageaﬂng an/Affeotivai qngbqnt of a conneomdm‘donm&ﬂﬁe (DEvert) ma&se!lhdsr animal in
need tBSIie-Ioi eﬂg% lingf]-[;]r%\éb aiso lgﬂﬁq,s aggﬁqogfc%%gbognﬂ é)gformulae H-(vih to
modu‘ﬂdm aeil pradiferatipra preferbblg drhibiecelnpoliiératbdn. aT woinpentiod further includes

formulae (1)-(V1) to cell or animal jn ne , .
a usg R ER R G pberBn o ppar A BB L@ P Sqifate cel prolferation
prefepatﬂgsmtbitideuemliife:vatiqmr ovides a nethod of inhibiting the
proliferation of a cancer cell corrpri si ng

[OOQ?ﬂmcp 34 ﬁ%&tn&eﬁ?e%nﬁ %C%ﬁtlo%(qe}?y (F ?%fe{ha%dggg@ﬁ#tﬂ%tmg cell

prohfaratnnsalcompnsm@ddmhm’temfg anléftectensmpurtedlf b cbmepaulaxﬂof foeyulae (1)-(VII)

to a geen GHRAi é‘ q ngéd r}ﬁt?%%?rP#e%craM tﬂglmvsgtl provn'dég g%etﬁod of inhibiting

emat o nanci es
cell proliferation compnsmg admlmstenng an effective amount of a compound of

formulae (1)-(VIl) to a cell or animal in need thereof. In particular, the method of the invention



a |l eukem a, a | ynphoma, nyel oma, netastatic carcinong,
sarcoma, adenomas, nervous system cancers and

w@erBoose3 nary cancers, or any other mali gnant PCT/US2007/074790
transformation or any other malignancy. As
her ei nbef ore nenti oned, the_-pmventors have prepared
novel conpounds of formulae (I)-(VIl1). Accordingly,

nvention includes all uses f he
= ueel L RRRENe 7 WeNErIanel Shrditel SR arial Felis doparmal cels
includeeing pEit df Celritialn Qd&uéétdre&ﬂ Emmblt/é@ﬁhsa iﬁl@éaser@d:@héihd)rngnd wherein
rollfe t i on @& se in g osti c assa

it is ﬁ%ér!ap%dg énogg &.Ql lafrm erathr@e armﬂl @gll tort ¥eat theddlsease

or corelitioRniExamiples| df dBnererial eellsyimgNidmardrat bredtnesioas célsl) |
acute nyelocytic |eukem a (ANL) chronic nyeloid

ood 58T ank il KER0b ek HRRSEKL L SR AL 20 )

to mAtlllatehwainceregl kpaomferret@dredremtablytt@mhmmwméa pedliférieon. The
ude cells that e ess bcr -abl fusi

in
ve RS el ipes Sooiia Saaee 2 Blsan arien A brepeiei & meqigament t
moduiatd cagePtell prdifenation prefgribiyViehibit baeek ksl prokfarglbas of
Iynphonas include B-cells Burkitts Iynphobla

o0 964 i BPRPEE i DR A e B von o

formbgansr(DQW)Sare'Deqeéffectlwmher@camdr &Psﬂ@ﬁ)@bﬂ&é&%&e time they do not
P 0 Q74790 23 [ re I 0 as
il Lol 2BA  THEVF phetied oA BB A fiteStinyeptian exremely

usefmﬂsarml—czancayageotsas%ccbmm inToree @rbesdimint, thegpresart invention
prov[g[j;/é 5th5§ 8fa m@%ntms lt@e %rrg #g[agpﬁfoﬁéésg%g%gurgén{)rgsmﬂ ac}mmgtenng an
effecting ah’@uat of mnmdd ferrrezilae, (1)F (&1 1ptoes cdlicoraniniion need thereof.
conposed of cells of the type normal ly found in the

e : " as,used. . ..
[009E€ !he? E{aerfénrgev&nermb J“g@tghn? s%!aﬁh\gqr}tlgﬁgh%%g & prin%tgﬁ]a 8? inhibiting the
proliferatiomeof @aedaheendell cbmpiising hdmmcstermgzambfwtnrmémomwf b@ompound of

r

the lﬁ'%é’ngg 8¥n fgﬁﬂﬂlaé (()Iz éVI‘l’mg asc%ﬁ %é‘ %r%ll?ﬁtr}e%g é@ésrgé)frglﬁmg é hcell treated
may ey by reaef ceemmhqhudlrcg blﬁsnobhmnted tochematopidtic nhaigeamzes) jncluding,

a Ie&@?n@laqgrhﬁhérﬁg%%ﬁ&ﬁa hﬁ{t?&%ﬁé‘k%ﬁﬁ%ﬁ &ngrﬂg réa%ﬁgr[ngmnervous

or nocyt | ana TR abe
systerheancsss ahd geritoenimanpoarcess, dr hm)gbthdomehgnahteimmslfmmpolesr any

othe;r m%h%r{%@ﬂt AQ ﬂerreﬂb%t‘o“?? njfe%:u(%éﬁe E)%glﬁ\éﬁt%rrs :%%g% é%a\?ﬁ% r&oﬁ/e} s

comp@mdgpéfqrmukaedbﬂV@htAquajmgmemmpneeelamuenbgn includes all uses of the
com;%“ﬂde'o? r%rlh\;&hl)r? mtan in Hﬂé |' 8&% mame utlflrﬁﬂﬁéﬁﬁ %JGEC?&I'J'IpO%ItIOHS for

moduiatamgwmileﬂmlnferatlomdh@oeset in @mnPMsay'mm@meﬂ; @n¢ as research tools.
invention relates also to pharnmaceutical conpositions

[OOQEPE%rjrﬁllbﬁ gf I@HK&HQPWMe%cutfe%rﬂytl&beF it eL&XJ‘nQ %%Lﬁ_? A0 thyelocytic

erapeutlc er asp
leukemiagd AMLO rehsgniomeleidHgukemia ¢(GMLY, eammympmocatlmh@uwdﬂu) and

Juverﬁlr;gl‘?ﬁ}éf@ onBE)Q@ A&H&ﬁﬁ@ gﬂm@”dl% & o??@iqhaterﬁﬁﬂgé #Ldt¥d with the

e prererre | Sease tion abo
compeungs ghthe invantisainglude sellsthdt expressaa haicablifusioalprotein, such as

Phllaggﬁ)@%{gaes'istggiﬂ%@llg,%@'v&ell%rﬂmlgﬁlﬂﬁls ne§AREA 2! Vs T Bkamples of

lymphomas include B-cells Burkitts lymphobia, Hidgkin's lymphomas, non-Hodgkin's

lymphomas, including the Ki-I positive an a plastic cell lymphomas, T-cell ymphomas and



[0099] The present invention also relates to pro-drugs
of a conpound of fornmulae (1)-(VIl) that convert in

W@ 2008/016393 he conpound of fornulae (1)-(VIIl) asPGUUR2007/074790
Any reference to a conpound of formulae (I)-(VII) is
therefore to be understood ags-referring also to the
correspondi ng pro-drugs of the conpound of fornula

as a te and edi ent . 1Q00] The .
rare irkiholes 05h eaPisho e B s SIS OheliEs s mutiot
myelom&gnti on may be present in or enployed, e.g., for

the preparation of phar rraceutl caI corrp05|t| ons t hat

r n effec
roosff Tt plkSef iy ey ARERlg finehyl Ebep(o Gorbfing myeiom.
espesaily rrtditﬁplfeemﬁ/eloa& a'mteltm mmﬂ@ﬂa en$ utétgl@érbrar reftes 1© a tumor
norgani c or o

com@aTRe g% 4t Be prep e Bd §o-Bafbus B Bkt mutpe
myeloaai” rdsarsettieadin arhée)ns a cﬂ|§£&ﬂ|ln§'tb& rmanyﬁéﬁtln@tipléﬁhaif prasmbells which
itign th I S

abl e
s chataeiered PRI G5 HATRY BYBUEe SRR OB B MAepogent (a
monbc¢ioma) nﬁmuncbgjobwlhIf&gﬁfent)eéésobbfb‘ﬂ&mdﬁﬂnd&ﬁﬁead b$t8dldtic lesions

BT A R A R S
anadn@a/ W@&?rh@@léﬁ‘@% incArhbld [BEA6 Bisé bﬁtoﬁvéﬁtﬁ&ﬁd@nd igh dose

chersIBtrApsr Ta° nuBHLRIR ST i ateds! Fing faten; hatia s myeloma
espeglaly rrwebuta wiaith raaetapt atdoaveaiohaltdmﬁmferam/r e} atdmblistering to the

f id hi bj t et th

patieff o, aol ordin e A ain PEa FryParelal eRp rur i )

[102] The pharnmaceutical conpositions according to the
Pharmacentidcab@ompesitidrase for enteral, such as nasal,

rectal or oral, or parenteral, such as intranuscular
[OOQ%F%F%Q%@QR@MT ?géﬂsg "ﬁl@o tg‘;)hgl{}hatc utYE’:%T E@r%osﬂ%ﬁg comprising a
compgunelalf fareulagdh e VT, tcn H!Elrplsanrlrﬁwdhergpetalcl (y1 aabrload@' aspect of the
inve%ﬁg:aﬁ%c;grg hylé’:{tnfsgtr%ég@gﬂf&dﬁ r?\gt ﬁ { %%tfneeg‘l ?)f' a( M1$Qe c%pendent
diseases espeztiallp thenpreferred pirmammamlm!dlapom;_de ﬁtead:ﬁnmounds for said use
ond e 08 5 R 18 AP AR RERE S 05330 00

the age, the individual condition, individual
[009%5h%@§kntﬁ@\tqn60@ alsq relates to diosdrage ot acdrapeundaaf éetmarag (1)-(VI1)
that £8HReMRHGIVOfo llﬂg%mp§f.|ﬁ@5f @Hnul&é?ﬁ!)\ﬁﬂ%% sBEESA reference to a

Il nvention r ates also to a ne treat
comppusdzpf ormpiae (Dr(¥Hpisitrrefore forke Widersipodas fesring alse to the

r
cordkERIR, B A0 1 HE oL en R 0058 el des s
therapeutically effective anount of a conpound of
[100} oF e Pasmarylogically)acsertghigraeaweund el the pepseatpndntien grlytoe
presérhf?r'i SpémEIB%H @'d"gfoF @metﬂﬂéparétfb\ﬁed? 'th‘?naééﬁtI@aIE S’ﬂﬁfns that
her eof or” a phar maceut i cal cept ab
om@%m effectiver am@pntwéa ﬁp@p@we@f tafn fomlulaeél gVH ar a@harrmaceutlcally
accepfile sa@cﬁhé\*@@fo HobcRfe Iﬁ)é}'@dlgfﬂ fo fthéﬂ%ﬁ.h 38Rl SRRTHE or more
requires such treatnment. [1 he dose of a compoun
morg@plctqﬁ@rgqmq-,ﬁplgieor(hgyld( p}pqrmageut@abhm@@m Garrigrs ycarner materials).
accept abl e

[101] The invention relates also to a pharmaceutical composition that is suitable for
administration to a warm-blooded animal, especially a human (or to cells or cell lines derived

from a warm-blooded animal, especially a human, e.g., lymphocytes), for the treatment of a



salt thereof to be admnistered to warm bl ooded
animals, e.g., humans of approximately 70 kg body
waowedoglotesopref erably is from approxi mtely 3 ngP€DUS2007/074790

approximately 10 g, nore preferably from

approximately 10 ng to approyj mately 1.5 g, nost

preferably fromabout 100 ng to about 1,000

erson/day, divided preferably into 1-3 single

dise@s@stggt FRBPQTIES ﬁgwhlblt@ngaf pragiein fnag@ activityecomprisingran amount of a
comﬁélﬁ{dadf ‘P&%ufaeel (93%) 504 Bﬂérﬁwaegﬂtﬁ?ﬂ/ %&%ﬁ%@%’ §ﬂﬁqh%{%§fj bieterably

ren receive hal
whlcp 1@@]‘60111@% ﬁalri riettilition, degethes bt Idashenecrhigsmiaseuticalhnacceptable
Carr,gpproxmately 1% to approximately 95% preferably
Trom approxi mtely 20%to approxi mately 90% of a
ound of fornulae (I)-(VIIl). Pharmaceuti cal

[102} o%’g%WQWQUt&@bW%@'OD‘é acpasdingfethei igeniialy argethoge fgr enteral,
suchi 4% ndéﬁl te 2R of P dPpardhtdtaP8udiiad iRfarh Qs A or WQ%&E

vials, 'suppositories, dragees, tablets or capsules:
admipystratersion@getiontey alpels 1eeEsAa hupsny, tiuas|compase an effective
doseomﬁé@ﬁaer%bsleb.cgnm% mg%@er@fofta%n%%ﬁ@ of folnﬂmsew) Q0 or

are prepared In a manner_ _known per se, e.
phargracedispdhaccshiabledialidbereping) asspeption win ﬂ@harmagenéca"y acceptable
carri8f. afHd dsk REtH acti¢® ngg?&flérﬁ REPShARIPQRE §S§C|e4 Ufdrml- 5]0&!33% animal,

treat ment met hods and composi ti1 ons of pr esent

the hogy &teighbrihe age the tndividual %g\dé@nelﬁtilvaégloqhaﬂ’éacqhmea@ﬂatat the
d.se&%rtelb@ t.re%tédaar%)thé YRided) bmiftiaibst ered for oral,
topi cal, rectal parenteral I ocal , inhalant or
i ntracerebral use. an enbodi ment of the invention
[103} p&he g%@@taﬂ@é@o'afeéatsa alsaite aaetaed of trastmentdera disease that

respinds toHisiBon &feLprofeirbkihhaaRidrY praffasdile U%Bb&% hich dmprises
via transdermal routes, using forns of transdernal

admigistefing {pgaipst theBRAtiQEdidissaseda theraperisally eftgqtive proppiaf a

comp’v’ddnd oT%rhﬁlla%qm(Wllﬁér%r%@nhéétﬁlbﬁl fReaptable dalt E@?%%@&Hlng to the
|veréws ystem osa mnistration wll

inveiBht P m%{tﬂpﬁéﬁoftqfaqohaﬁm%ﬁﬁtlﬁla/rﬁccmweg%ﬁ&smer%qfeespec'ally toa

warnflBR6&d ahifttl ey}, a hikRasUhSt R aESouRadr GHeSA th€mentioned diseases,
admi ni st er ed by way of controlled or slow rel ease

reqUEeHANdre 8 ¥m and ot her drug delivery technol ogi es.
[108] A preferred formof admnistration is oral. For

[1 o4pxmwhase csfcarcdm;fduna@mwfsmmée @AM of a@harfnwc@umfaugaacceptable
t he act| e substance(s) can

salt 3iegf ciF a6TF R b TR RAGAAUT s B PLirgrmately
70 k@ Bo@pwaighte preférably |sCﬁi<5r'ﬁ la@proxsméiy 3sng ’cippreximatedy thg, more

ot G 2o AL e L £ PR S fom s

100 rﬁﬁ@ﬂﬁ ab&dt,1,600r r’ﬁg/béisoﬂ/@dy diviéed pl‘é%rl;atﬁlprntcloﬂ al smgle doses which may,
istration in the ora

e.q. Bt e vEhobB sLadlieteHSeh oM Shgbianahe Srdesrasyls, Usualy,

childnaeosigeHalf 6fahé ydaceé&det abl e i nert carrier such as

et hanol, glycerol, water, and the like. Suitable
ratd

106§ S RSO S T O R o BRI R4 ppgrovimaty
95% Crefegably fromm dpbrokesatelg @004 tongpesdasatgly 9% bbdtempoundedts
om0 AR ac B Do BB Ero BT e my b, .
unit dose form, such as in the form of ampoules, vials, suppositories, dragées, tablets or

capsules.



natural and synthetic guns such as acacia, tragacanth,
or sodium al gi nate, carboxynethyl cell ul ose,
w@odopmidsys ene gl ycol, waxes, and the |ike. SuiP&bUs2007/074790
| ubricants used in these dosage forns include sodi um
ol eate, sodium stearate, magpgsi um stearate, sodium
benzoate, sodium acetate, sodiumchloride, and the
| es of disintegrators include starch,

[ O%tTﬁwpher st corgpesitions & tRsresent R PTRMATG ATRRATRH intRemanner

knowh E@r sd, 8QP]byFRb s 31 cEARTIHLEA d’Q%MIvﬁm@nFyébrﬂhztlrkbe nﬂﬁﬁb Vg?anulatlng or
stance and powdered carriers, such |"act os

°°”f§9té°r”&9 Preedssef-ose derivatives, magnesi um st ear at e
stearic acid and the like. Simlar <carriers and

[1 07']“ |th@ttn%aﬂ‘ﬁé/nt thﬁéth&!%%ﬁd%dﬁﬁi@%ltl@ﬁé"’@ff 188 pRebehBRl&tdn, the active

sul es can manuf act ured as sust ai ned

nd
mgr?f@%éﬁggcr&eemig%é" feresy 'a\&?r&étyptffﬁ"se@qmmmﬁm for eraldemicel rectal,

pare€dralyRcall RGAIGAT @htPaceveralusBein /¢ eRbodihidt of(t:ﬁ@mv@ﬁﬁﬁdthe
tabl ets can be sugar coated or filmcoated to

subsiaRres Apt admintrtered &t itraprpabioph ¥ia topial Ltsgmféwtabﬂ%mr@wal vehicles,

or v@&ﬁﬁ%ﬁnbﬁrouf&s Qﬁlﬁgffdrﬁﬁs P bt Al SR PR RhERA % those of
1 US2007/ 074790 - 26 sel ective di sintegration in the
ordiggy s

HOEAT ke Ot pdministened i e dersngla rasserma)delyasy System, the

dos@@adiaiblr&ldnanl BEYostlloas PatkeHtRaH inRGmaiadt fh'rél}g‘HHﬁt' tHQ dosage
reglrgg is to i ncrease patient acceptance. [110
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B schsiances 477 ABo ba USSR k0! EHoled arisay reieass

capsalEO&Ysten® hbid b&@ﬁd@@dﬂeh@ér&’%ﬂhﬁolo@%h as propyl ene gl ycol
or polyethylene glycols, may be used as carriers for

f
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formi sigrtasleedicapsulée, tt&b benviztslbsiahéé(ﬁgc@gﬁl&cﬁnblﬁéﬂjwltfﬁ an oral, non-toxic,
necessa subst ances itable stabilizi n

PR R A, A0 OHIA T, BRI | SHphASdRitase. Siaesh 2Uciobaidhose. methy

cellusepmbghesiurs etdiattite diddiditi phbsprss @alkiven Q@Ta‘t’e neartéhsw sorbitof and
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: , ar vesi s, large
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natutdl pod; syreseticayunizesuch ragedadin oragacsinth| @tsodim alglnate
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starchc methgi calulpse t dvar edsaite, xdnfiveindunoand thellikge al | uses
of the conpound of the invention includlng their use

in r t hod cQ 0
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lactoas ssigrsh, ceiidiosédenivatiges, mgnesemrs:éarht@okmanc{ édéBgnd' h@l like. Similar
, und f for Vi I et
carR BB el BTHe A ke eSS IS iy 3T bhosuis an
be manufaktusedtad sustpitebleeade pepduatsrtb ravidesacgitiaco @ reflagd of active
ingre%?érXsngvre? a period of time. Compressed tablets can be sugar coated or film coated to

mask any unpleasant taste and protect the tablet from the atmosphere, or enteric coated for



i ncl ude pol yvinyl pyrrolidone, pyran copol yner,
pol yhydr oxypr opyl nmet hacr yl am de- phenol ,
weolgdiaay et hyl aspart am dephenol, or PCT/US2007/074790
pol yet hyl eneoxi de- pol yl ysi ne substituted wth
pal mitoyl residues. The actiye ingredient substances
may al so be coupled to bi odegr adabl e pol yners usef ul

in achieving controlled release of a drug. Suitable
selepiiveydigintegiatien indtbe garyointestingl tia¢td Liqusbiigsgbg éasmisdoraaral,
[ VAol o
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ortoesters, pol yacet al's poI ydi hydr opyr ans, _
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fixedto yners and ot her structures

pareglmfﬁl @gjtlpms | e utmns B[;@@gfgablescor{(qqa]water soluble salt of the active
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tabl e pharmaceutical carriers and nethods of

re aring pharmaceuti cal dosage forns are described
[1115 Re it iBarediephdeseribed in detail seeia gae glsolpgcadministered in the form

of hd:’déBHeQJ@hMy SPTEABYsuch asShMdaNshn &Rk 068068 15@% unlidhm@lat vesicles,

drug formul ation. [116] The conmpounds of "t he
and mt&téefﬁ?"armﬁ diPasales £an ARTTMeddroaya XRtstk obn»hqsaho“p'ds such

as cﬁ&e@emtét@anﬂwdé GHRBEpIHALYICABRRSS AAEGRE fixe. SUCH as |
conpounds that inhibit tundr angi ogenesis, e.g. the

rotease i nhibitors, i der mal rovvthfactor recet
[112]; Asdierain APBTS BEBtoneds B resenbiTIeRRBI ety AOYEEPBPounds of
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and '”USFM?S%&& |9°6t i cs; al kyl ating agents, such as

nitrogen nustards and nitrosoureas; endocrine agent s,
[1133 udihe QSm@dﬂm%ﬁﬁ utRs()eva) déscribedl inaiddibherein may also be coupled
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with 3bis HEESTS Wtk e D g RGeS 3 EX RS 4 STk Qymers
mclL@eqaolwmmw&tcmhenpﬂarabwmeraﬂ@lymmpmlmdnmcmahgietphenol
n e me or r tor rex ess
ooy SRR B R ERN S ettt Rr s G S ey e ayth paimitoy
residugsu p‘heguin&i iagredrent klﬂﬁé&iﬂ&tﬁ@magﬁldo beecchgled:%' {Bloﬂﬁdra%ﬂe polymers
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poly$ IpEsirricite capulyrhats @8 pﬁl?lakﬂldhﬁﬁﬁpdlydw@hé 8¢is, polyepgilan caprolactone,
osi.ne ki nas e various
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afixE B PORTRER 1 SRPAAETCSS FEBH e D keor
inhibitors, insulin-like gromh factor receptor
[114] nlﬂhbimmeﬁtim doppaditdratsuilaisie Ve chdgrimstdtichaohiain about 1-1,500 mg of

compounds of formulae (I)-(VIIl) per unit. In these pharmaceutical compositions, the active



receptor kinase inhibitors and the |ike; nethionine
am nopepti dase i nhibitors, proteasone inhibitors, and
waey@Bomsyyenase i nhibitors, e.g., cycl ooxygenaBEFLSmn7/074790

-2 inhibitors. Conbinations [117] A conpound of

formulae (1)-(VII) or pharmaggutically acceptable

salts thereof nmay also be used to advantage in

conmbination with other antiproliferative agents. Such
iIngregient yrilbprdinarilytierieseng s amaent i abow & 5-85% voreightrhasedion the
totaltvﬁbngrﬂfo@ﬂ%tc%ﬁﬁ)obmbh bitors; antiestrogens; topoi sonerase

I nhibitors; topoisonerase Il inhibitors;
n1crotubu|e active agents; alkglatlng agents; histone
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standardi rriereliss|text dbart of dup forgviasislinds:  conpounds
targeting/ decreasing a protein or |ipid kinase

[116Q.C Th¥ icbiipaishisiaf tsres@ tinvetich Rag aega%.&@%/ﬁ&@@%
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compigatien withjathprapticapseriagantsi suchias cmpoyngs;that malbmlﬁn%r in

angi6gerdspi 6.g., ﬂﬁ'@ﬁr@@sé%ﬂubl@%@Q@%ﬂhél@ré\ﬂlﬂ%ébﬁreceptor kinase inhibitors,
|-and%gﬁens hi oni ne am nopepti dase inhibitors;

vas oG SHOBRIGHBIEEn ST SRRPIRAINaES FUvier s e Gke; ioloni drugs.

suchedl amintdtatidhteR! ikeep LN iR By BidireRHI R @it hetabtMdll 4RInSiotic agents
cogeni ¢ i sof orns; t el oner ase

ke Ao FebEPe CeBaiTe ATHIBHS BE0I0s i casgaination agemplexes:

anti-tuneataiepibticf aRPEBIPARGHS sOEH hQHﬂB@é@ﬁusﬂéMMﬁoéMﬂ?&J@
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endcv%'ﬁgegF'htﬁ. Hieb ép @dFWH‘&'S?%%Wé RPALRETOAL Rt 9ndrasaﬁﬁs estrogens,
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sed to advanta e in conbination with known
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exanpl es are intended to illustrate, but not further
c U the i nvention Exanple 1 (S)-N-((S)-1
-—Om—-@%-?—@nexyl-z-{(S)-z-[4-(4-fluoro-benzoyl)-thi azol - 2-y

| ]
[117pyA rcohipdims af-fofrule O)e()/lk:)tohyhém%camtdaw amepcabw SHts AETBHf may also

ve bl o a0 Lo ER TR e LT S e BB Firoterane
agenﬁ)mewﬂdﬁﬁﬁarmﬂlhﬁé@w la0afdatagk inhibitors; antiestrogens; topoisomerase |
inhibitors; topoisomerase |l inhibitors; microtubule active agents; alkylating agents; histone
deacetylase inhibitors; compounds which induce cell differentiation processes; cyclooxygenase
inhibitors; MMP inhibitors; mTOR inhibitors; antineoplastic antimetabolites; platin compounds;

compounds targeting/decreasing a protein or lipid kinase activity and further anti-angiogenic



-29 o Tp oy O o Tp Lawesson's S| 0 1. KHCO' DME -r S
H N N Reagent, THE H N BrO 2. TFAA collidine O z ~. z
WG0-2003/00893 --~ H H 89%H 0 0 92% Boc-L-Pro 1 PCBUSNathi{4790

THF: H20 94% 4-F-PhMgBr \ S O-O THF, -55 C 0 S OYO

EDC, HOST, DIEA ~S OYO Ar AN to -10 C NN

HN(OCI—B)CHB DCMHONOH" " NONH 83%O0O 92%/ 4

r = 4-Fl uoro phen | TFA-DCM (1;1) 0 NH2 HN-O S

COmB%“ . campoyingls yhishreiae rapsesoinhibisthe potigt pf apredgin or lipid

phos@HEtaSe (é’on&)ﬁor@lnﬂ\'aﬁbrﬁéts/ ariti- aMdN)dens rﬂeﬂﬂldNIHé" aano/ﬁ*é tid45@ inhibitors:

-steps 7.8 9 Boc-L-N M-A HBTU, DI EA 869 st eps
bISphO biological response modlﬂers antiproliferative antibodies; heparanase
¢

inhibitors; inhibitors of Ras oncogenic isoforms; telomerase inhibitors; proteasome inhibitors:
agents used in the treatment of hematologic malignancies; compounds which target, decrease
or inhibit the activity of Fit-3; Hsp90 inhibitors; temozolomide (TEMODAL®): and leucovorin.

[118] A compound of the formula (I) may also be used to advantage in combination with known

therapeutic processes, e.g., the administration of hormones or especially radiation.

[119] A compound of formula (I) may in particular be used as a radiosensitizer, especially for

the treatment of tumors which exhibit poor sensitivity to radiotherapy.

[120] By "combination”, there is meant either a fixed combination in one dosage unit form, or a
kit of parts for the combined administration where a compound of the formula (I) and a
combination partner may be administered independently at the same time or separately within
time intervals that especially allow that the combination partners show a cooperativev, eqg.,

synergistic, effect or any combination thereof.
EXAMPLES
[121] The following examples are intended to illustrate, but not further limit, the invention.

Example 1 (S)-N-((S)-1-Cyclohexyl-2-{(S)-2-[4-(4-fluoro-benzoyl)-thiazol-2-yl]-
pyrrolidin-1-yl}-2-oxo-ethyl)-2-methylamino-propionamide

[122] The title compound, herein after, Compound A, is prepared by the following reaction

scheme:




NHO HN-0 FHNOPpPp\ TFADCM(1:1) ps ~viIJ N NO
p N99% H 10 Conpound A Step 1: Thioandie (1) [123]

wh 200888303 s Reagent (13.9 g, 34 mol, 0.70 equP@T/PS1087/074790
added portionwise (3 x 4.6 g) over 20 mnutes to a
solution of Boc-L-Pro (10.5 4, 49 nmol, 1 equiv.) in
70 nL of THF at 23C. The resulting cloudy yell ow
m xture is stirred vigorously for 5 hours, then is
conc rated to a |i yell ow solid. This residue is
pa5t i oned between eghyl acetate (300 m -) and

rat Bdess@seous $sOfi um bi cafbonat: é“%"@P't‘,'llil o\/
29 i eua\hﬁy . im sepax at 245 %
pha |s g‘gwther axtracted Wth kthyl Jacet ate ?2 X

éU&).Pro The organi c phases are conbi ned washed wth,
brine (500 nL), and dried over anhydrous sodi um
sul fate. The dried solution is filtered and OHJ

concentrated to a light yellow solid. This Wirn,0 | 4%

2008/ 016893 PCT/ US2007/074790 -30 solid is triturated
with dichloronmethane (2 x 20 nl-) affording the
desired thioamde 1 as a fl white solid (10 g,\}/

S Lp Dvr Lobazol & (3), 6424 (L hyfly L,OMDPYT LvaPg O

90

@ﬁ 3N8 m_to 169 et Jeayi v. hnocs @ dewsl HW enN
i aNsyXi toamxtor@).g\)(_yhe‘ﬁﬂ_oa‘rrr‘da( M4X5
g, 63 0 mml @%equi v.) and pot assi umrbi carbonate,

A,g@guogpgmy,sm mmol, 8 equi\t.) in 315 nL of
di met hoxyet hane at 23C. The nixture turned yel | ow
upon addition which was conplete within 5 m nutes. The
resngtA:wgl(m)xture is stirred viegorously for 25

infites, then is cooled to OCyA t mxture of o NH,
trifl uoroacescu.feuar&wdrr de ©J{EAA (8. Bramkm m
Y NandHBamDrEwrwhe«rW 8 @ st %
adg8d,/ dropwi se \ Wi se vi afcamya he yeIIowrQXturl
pr epared abo a%gtrocC. a?:ol | OWM g th| s addition, ans
addi'tional three portions of neat TFAA (8.8 ni, 6
mml, 1 equiv.) and collidine (13.5 nL, BIGA #b% O.steps
equiv.) are prepared and added in sequen'&Béud’rEé’ﬁW e
via canula to the yellow reaction mxture at 0C. Thel o
resul ting yellow mi xture,j sustirred vigorously at Cfi"\?

for 3 hours, o 0\6

F HN (o]
// N \‘
N

o H\\ 99%
10
Compound A

Step 1. Thioamdie (1)

[123] Lawesson’s Reagent (13.9 g, 34 mmol, 0.70 equiv.) is added portionwise (3 x 4.6 g)
over 20 minutes to a solution of Boc-L-Pro (10.5 g, 49 mmol, 1 equiv.) in 70 mL of THF at
23°C. The resulting cloudy yellow mixture is stirred vigorously for 5 hours, then is
concentrated to a light yellow solid. This residue is partitioned between ethyl acetate

(300 mL) and saturated aqueous sodium bicarbonate solution (500 mL). The organic phase
is separated and the aqueous phase is further extracted with ethyl acetate (2 x 500 mL).
The organic phases are combined, washed with brine (500 mL), and dried over anhydrous

sodium sulfate. The dried solution is filtered and concentrated to a light yellow solid. This



then water (1,000 m-) is added. The resulting
solution is extracted with dichloronethane (2 x 500
work)os/0748e3 or gani ¢ phases are conbi ned, washed PET/HSOH074790
N aqueous HCL solution (500 nmL), washed with brine
(500 mL), and dried over anbyglrous sodium sul fate. The
dried solutionis filtered and concentrated to a
SOI'dc'BI%l}\‘ﬁ? %Ml&ﬂ?@é@g%%hr@%zscoé%%g %ﬁ(@%ijlhlgrtheeges?redftrlngasnrw]lde 1asa

fluffyawiiteddctid hexgrege)). providing a |ight yel |l ow solid.
Trlturatl on of thls solid with ether (20 m-) afforded

ethl e (3) as a white solid (19 g, 92%. Step
St‘:"p4 ?G(&)) [125] A solution of the thiazole (3) (5 g,

T o e HE L | EaB b oo

to a milire &tmulo‘ém)ndd ) \(BL8g, éﬁgnﬂ‘hom aguiv. 2852:! pdtassium bicarbonate
stirre

(504 st m¥i, B SN o8 P Gl oR Ry arE, A The moturs tumed
yelloammruddabadvrmw(ww €orhleteqhgds hmﬂé?s ami ﬂe@@ltlﬁé"m)&ure is stirred

vngor&jﬂﬁlé(g dP@H eﬁ&eth?e ]9 r 0V81- 2 Aﬁﬁéﬂaltttg%lgtg{q f tiifluoroacetic anhydride
(TFAoogI(B ecrmecmwmbl Mteqaivi)ihdicallidipeqy3.denlt, Ne2deRbil €4 equiv.) is added

dropg{as‘rgpv?%Xar\% tﬁrtbf) yéﬂm%%@fﬁ?&lﬁf& Ol | agtélg golgngvug deltlon an
addiflorial gmes pod.om§ofawieml=m (®89al, @Blrﬁlrﬁoloﬁ eqhe. amu@om&he@sls mL,

102 gt émo Uil Zrecigprich apgagted b %?@uem%xopws‘s Vip Gaciajghe yelow

reactidromixtire @¢ 0t Q. Th@f&iumn@ydlldmﬁmwdlrbyﬁstﬁkw\ﬁgﬂrélﬁsly at 0°C for 3 hours,

| 3
then el RO G ndtes o Heesiibtaionds mﬁ%éedpwébgwammethane
(2 x 8bOWR) aThé Cigaio pHAEES SrbasdfibirRd WelSiZ0WlHDT . QWQqueoﬁi Hﬂlesolutlon

oo S ) Db ol B e
soluttaonis gidreataad cbacentratedvb adight yellbwSoli® STl €olidSis purified by flash

iti gned be t cetate OO L

coluff oS R Bl S V] eclEnputay mtiieed it dele soii.
Triturhian ef this sdiid mifhestherX R0 attl) afforded thecthlzzbleq8rita eht@salid (19 g,
9% 00 nL). The organic phases are conbi ned, washed wth

°sat urat ed sodi um bi carbonate sol ution (500 mL), washed
with 5%citric acid solution (500 nL), washed with
Stepbt.iAad (00 nL) and dried over anhydrous sodi um

sulfate. The dried solution is filtered and
[125L oﬁcsehmorabtetdettlmamlds (316 gy &6.B ovngloll ieduiv.Jim &trakn;bdr@furan (40mL) is

acadib i Soffiofity W pnERETa 6P e AT OB enbiy i i
23°CasThaa resigtig yedtirevs stoteddiidatdusly at, 2B2%pr Shey's @hedkistaoneentrated to
- he
20 i i Sohterfiated FhARER o IREE IR BT trladia 47 e
dropwisa asiditiongécdereeatratel] iHG! snlutidn. t Tiee whitensadid isoolidetet by fllct:ratlon to
. 7 -55
pr°v'%’§ 1% desi %F?%b@@k’na&?d %Z?g)a\wl‘ﬁ S%n%I Q{: ﬂ%eg‘? &) )st ?: red at

55C for
Step 5. Weinreb Amide (5)

[126] HBTU (21 g, 55.5 mmol, 1.5 equiv.) is added to a solution of the acid (4) (11 g,
37 mmol, 1 equiv.) in DMF (100 mL) at 23°C. The resulting mixture is cooled to 0°C. DIEA
(32.2 mL, 185 mmol, 5 equiv.) and N,O-dimethylhydroxylamine hydrochloride (4.33 g,

44.4 mmol, 1.2 equiv.) are added in sequence to the reaction mixture prepared above at 0°C.



1 hour, then an additional portion of 4-fluorophenyl
magnesi um brom de (0.8 Min THE, 27.5 nL, 22 mol, 3
wWeouwsw19893 s added to drive the reaction to conpCBUSZINT/074790

The resulting mxture is allowed to warmto -10C over

2 hours and was stirred at that tenperature for an

additional 30 m nutes. The mxture is then cooled to

-55C and saturated ammoni um chl oride solution (50 nL
The resuliing dvixigreis\allgwed tosstis gt O gler 1Tieer, thental 28 Gées 3 hours. The
reacﬂ@r’i Fs'tﬁér?&?rﬂ:enpﬁtkwg b\’mne&l (Phid-lesiitd lsebzs}'ﬁ IOI‘%G%%@EH ethyl

(2 e organj c_phase I s separated
aceta@é@%%ﬁa@ é/areg%? bt tﬁ@ror@aw abesadis weparatediaid the agugays phase is
furth@?e%tra%?&i mr)ethgl%ef%rteg@* Sofp ?e‘?h@f)ﬁaﬂﬁgﬁg’s&egfe WRADIMRY, washed

bri ne drie over us SO
With ST 26 SOFHe R B AtBIHANGROD 916, WASBRG M BRGs ciic a0 solution

(50099[‘)0 RALRA Gith bned(sob g,l;]_t) a}ﬁﬁldh@é!\’o%rl anhilr@r'oﬁs ?béuér'n%ulf%te The dried

urified by flash col um romat o

solutigris filtereg taae eonesniateshto grlight villay o Fok shi l§@yn&@ by flash
coluﬁlnec%?orﬁétbgrab%r 8- Gto §$°@th LdARE nERENds§ DoV A sc%t oseglnreb V\Blde

hesi s roceaures that wer e
as a@shU@ﬁMfohcmnchg )i shed October 20, 2005, resulting
in Conpound A: MS ESI 501.23 (MtH)+. WO 2008/ 016893

StepPETKeISROMH/ 074790 - 32 Exanple 2
(S)-N-[(S)-Cycl ohexyl-(ethyl-{(S)-1-[5-(4-fluoro-benzo

[127y! - Fﬂl)r’drbﬂﬁé?fyﬁmﬁbllesmm bromlde %0 8 M |n THF 27.5 mL, 22 mmol, 3 equiv.) is
car banoyl ) - met hy yl am no- pr'opi onani de
r

addqdﬂfQPW'}Fﬁ&% $¥ipge E%‘?rﬁ%ft'ﬂi‘ Ofﬂm yrewaertt YPidpdPllPrieg 3¢ mgol, 1

equ.ggmgnngmwl\fm ) &t BS‘QP Bfée}i)ébﬁ}_fzt%nofﬁ& OWh@gm&@?é:Fs'sﬂﬂed EtA55°C for

1 hoyr, than 38, adé'tiﬂnabws'@ oir4-fuaraphgayt magnesrurepromm 0/8 M ig THF,

27.5 %02 rﬂﬁoplﬂ?eﬁh& ) lé\IQddBdf tbfdnGéﬁHeQ’@a&fonl'ﬂo NSQ]E#%QT' The resultmg
CHZC12 N Br \N\ + H(QAch N

mixtyng Ig ﬁHP"LﬁﬁdetBéN"’t'X” to -10° Csover 2 hours and was stirred at that temperature for an

additional 30 minutes. The mixture is then cooled to -55°C and saturated ammonium
chloride solution (50 mL) is added dropwise via syringe. The mixture was partitioned
between water (1 L) and ethyl acetate (250 mL). The organic phase is separated and the
aqueous phase is further extracted with ethyl acetate (2 x 250 mL). The organic phases are
combined, washed with brine (500 mL) and dried over anhydrous sodium sulfate. The dried
solution is filtered and concentrated to a light yellow oil. This oil is purified by flash column
chromatography (1:9 to 3:7 ethyl acetate:hexanes) providing the ketone (6) as a clear oil
(2.3 g, 83%).

[128] The rest of the synthesis follows procedures that were disclosed in WO 05/097791
which published October 20, 2005, resulting in Compound A: MS ESI 501.23 (M+H)".
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WORNSMILBEA /| CH2CI2 NN OfO O _ ON Qci ~H C¢T/O81007/044790
N or HCI in dioxane HH O THE 88% 6 ~-N 7 N\ F As TFA
salt F NaHCO3 Citric Acid N.gppee Base OOHH O\ As
citrate salt 59%in three steps ~N N/ \ Conpound B F

Exainef2 1 A Qe s b bl Ve Tl S

g, 84 4 propyIptaibamibyl)-iietHyi]- 2hid@hylamino-pRSpiohamidéded
BuLi (30.4 nL, 75.96 nmmole, 2.5 Min hexane) slowy

[129 mErlhemae nomgomrm; Bereirafter referfifalGb .as Adn§goudtl iB; Is prepared by the
foll q Four y-butyroactone (10.9 g, 126.6 mol e)
° °W§‘9af&a%t?” s§ YWy (maintaining internal T< -65C). After

stirring at -70C for 2 hours, the reaction mxture is

warned to 0@ and qygpehed withp 100 nL of water and
ext rjseied x—150 m ., ofy . The conbi ned
or gaﬂ*c | ayer €& COErCEeNTt r at @d purified by

chr omat ogr aphy WO 20087 016893 PCT/ US2007/ 074790 -33
(CH2CI2 95% EtOAc 5% to give

1- &5- o- pyridi n- 3yl ) - 4e.ydr @xy- but an-dss enie (1)
(14. ,  Yytel /i)—as—pal yIIo J 1 qurd—SteEp

4- (5-®r omo- pyri di n- 32%1 ) - 4- oX6- but yr al dehf@ﬁn&a [131]

To a solution of
5 br nD pyri din-Beyl )Acdwktyzci;roxy-t@;)a-;f%%jne\gq
n Semtioor CH2CI 2 aty-25C, ijs
adde

azsoloutl 9 Des &% et p o |r5ane (9.6 g, *
22.5 mmole) in'70 nL of CH2ClI 2 sko After stlrrlng
t 25Cfor mntes t he
TFA OH
Ether Microwave O\(j/ﬁ\@ ’( N
86% 100 °C 71% —)_H
l
O
| NJ\'N TFA /CH.CI
+ \N O/ 22
QK\\)NCI— —— (0] N
or HCl in dioxane N O
THF 88% /N—)——,_H 7
As TFA salt S
NaHCO, Citric Acid

» Free Base

As citrate salt
59% in three steps

Compound B F
Step 1. 1-(5-Bromo-pyridin-3-yl)-4-hydroxy-butan-1-one (1)

[130] To a solution of 3,5-bibromopyridine (20.0 g, 84.4 mmole) in 300 mL of ether at
-70°C, is added Buli (30.4 mL, 75.96 mmole, 2.5 M in hexane) slowly (maintaining internal
T< -65°C). After stirring at -70°C for 1 hour, y-butyroactone (10.9 g, 126.6 mmole) is added
slowly (maintaining internal T< -65°C). After stirring at -70°C for 2 hours, the reaction
mixture is warmed to 0°C, and quenched with 100 mL of water and extracted with 2 x 150 mL

of ether. The combined organic layers are concentrated and purified by chromatography



reaction mxture is diluted wwth 200 nL of ether (a

| ot of white precipitates cane out of the solution)
wa@p@soosbed by dry-ice-acetone bath. The sol i dP€BHUS2007/074790

filtered out and discarded. The filtrate is

concentrated. The residue iszgliluted with 100 nL of

et her and cool ed by dry-ice- acetone bath and

e tes ed by filtration. The filtrate
(CHng Wcétﬁﬁcé)éﬁtotga/egf&ebrog%zpy@dw 3-yl)-4-hydroxy- butan 1-one (1) (14.7 g,
yieldd7doB)y & @ y@lloi Ijjurt 3- Y ) - 4- oxo- but yr al dehyde (2) as a
pale brown oil which turned to a pale brown solid

Stepn% f(%ggﬁ(}?g\é{t 8#34 W ttgu(%grtaldfeHyéeh(% purification for
ol B P AR SO

20.5%miblebin@om pyf CelL,Ok 3t ¥5°C; #-dtded bLHoWuah @ebyseMarin periodinane

(9.6 éf Eéj g%éélg)?n ?bdﬁld O%C@ZCﬂq_sﬁg éi‘{er ﬁtlrgr&g gt %nj“goff)r ZCE)Hr%iCr:nlu%es, the
reactién m@ﬁtréwdillutécﬁﬂitwm)@mlaiﬂyédfelr ckelof &fﬂmﬂteg)reé&té?em@but of the
t hen ani ne

soluf3) GhiBHE) LHBGIES SPOHE BRI (TR oI PIeqL Arhgisgarted. The
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oo e erat ur ter sti erature
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ter satur ed sodj.um ol car at e, .
a paft hrod S BReo0 T [ &5 L LN e SRR P g roaction
crude product (dr = 86 : 14 by HPLC analysis) is

Steppiir 3-Brazab-5{( 3)H A R)- t-¢d-rath oxgipheny)-eigy ik piryolid G2l Dy dGife (3)
Et OAc 5% to give 3-bronmo-5-{(S)-1-[(R)-1-(4-nmet hoxy-
[132ph&oylsplusibhpf 4 Pprancd- pyhdm-z—yyM}exwhsutyi‘ardehycﬂa) (20 derddegfrom Step 2,

20 WA OB Fabdeflls MY 36885 0pgens
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(9 B2 blp AR o BBl sl 82090 BB STk ME o it
is watiniedto stoiny tampgramrer oidter stireing et @bur temiperat@@ °giforu? bBsyrs, the

. . . : HBIU (20, 2
reaciibhigibe s Uy i RN by Gy SRR At g oo L o
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e IS IS P Sh PR o
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Step )(/{fe lléldlalg(?r?% ‘%VA'Y? e{tlzyé-)bgriz._al:?i% £41a_) (4- met hoxy- phenyl ) -
[ 33{9&2%%132?,@/55 8* J ﬁh&oger}%o}c'é&'cf leH 848357 hhid BN 2O RE. dDMF at room

a sol ut
tempgraurenms-a8ded SlsoprepyRthylaniine (2G. B oxy 1 Ah&myndlept Afjer]stipingrat room

B g LD 3 5l T 812 i
and NiQ-Himethy( fygoxgtlaming.rgdraeblogde .69 41 $h2hexeie)are bddid/to the
react(JFPéorIUti%h.n 'AREr étmir‘?d' Qtarjoor-lrﬁeﬁwggrgure ‘?grtﬁours, the reaction solution is

diluted with 200 mL of EtOAc and washed with 4 x 50 mL of water. The combined organic



stirring at -73C for 30 mnutes, a solution of

4-f 1l uor o- N- net hoxy- N- net hyl - benzam de (4a) (4.56 g,
wQ4008/0n6883 €) in 15 nL of ether is added sl ow yPCT/US2007/074790

(rmai ntaining internal T< -70C). After stirring at

-70C for 1.5 hours, the reacijon is quenched by

addition of 20 nL of water and warnmed to room

tenperature with stirring. The resulting mxture is
layergiis geragnitpted and puriiecpy f'@@&@”ﬁh@“ﬁﬁéh@éﬁ%ﬂhﬁ)@nﬁ 7§@f° EtOAc

30%Hto Aéid\Wer R o- NTrhéthethflhéthMadé%&am%e(‘(%‘)c@r@)tgz 2?_&&@7@%850/
9

purlfled by flash ‘col um™ chr omat ogr aphy
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Stop AP BTy St p s fm-eai plgio B pyriin-

di m-ghWethamhbapone (4) (6.4 g, yield 86% as a |ight
brown viscose liquid. Step 5: 4-Fl

[ 34yorra AORMBh of é(bﬁam&sr{w)mi(min n4-2nsthoxyyphiedy i Nedypy romfidi2-y1}-

oyriciE 3 (0 8. BHBATFIEL 810DSTL 151heha 1135 ki . soheRg of bty

lithiut DY BImIEVIBI Dbl 24 MYh heire) lewgimdlﬁt%lﬁﬁtbfﬁgéﬁ?ﬁﬂ 438 C). After
|1 S eatl e a

% nmo
stinipgat %5 B SRDBe L PR ot Al aeon e Biciengsmide (4a)

(4. 5@@@19 ﬁﬁhdl&) IﬁQB%ﬂDbfTe&ﬁ@ds b@IdRLLIBVIG (MhBittairi mtérﬂ§l"|ddi-$o C). After
100 nL of CH2ClI 2, and basi

SHTUR @R fo ' BOUEE: 0 FaBEhoR Sicniesk W AR B BOBh & water and

wamTéftfto%amémpé@Mﬁé With sﬁ@mgerrhé PéRMinA xR isfdil@@dWith 100 mL of
(CH2CI'2 100% to CH2Cl 2

EtO/gco% %‘iilegng@g Cérasgrﬁ: of%ﬁaagre WWQ%? aygr @lcggcentrated and purified

by ﬂésr{ %dmm cmﬁraydg)ra;(r(ysébmhéews%o EtOA® 5%7 Yd glpé/ (4 ﬂudio%h}éh))l)' ~(5-(S)-1-
et nanone

(R)- \1”(g @bnglémqyl ;{minyjl e@yé&%@o%m 2-yl}- pyrld/Pn 3- yl) methan%ne 4) (6 4 g, yleld

86%( & alight(cPdwh vic¥sdeak@iey| - 2- { (S) - 2- [ 5- (4- f | uor o- benzoyl )
pyrldln 3-yl]- pyrrolldln 1- yI} 2-

stepgs G ﬁﬁ%@ﬂ%&aﬁt@ 2 Fpitt il ramapene ¢
[135}&\ ﬁ%lﬁ%%{‘(%” %%esrgl),s(s% é(hg;]-ZA-me‘(hoxK}yprhe%'n{‘et%fo by rrolidin-2-

yl}- pﬁ@ln B{yBymehbah@ret (4b)(11 Dy y&. AT homyle) instrhly bf TR m)eamrdoau 100YC in a
mlcrwﬁ%}e r)% ?tﬂyf:%gﬁ{m Lfteﬁ-a@'? [esa@solpgéna% d:éacen?ragéd to remove TFA. The
residdie (il difiet with hlm(mL of CH,Cl,, and basified by washing with 5 mL of saturated

sodigr] ikaftionels” g dradeid TV BRI AR RY S Eefurnn

chrogbltdg{rapgg (GHgQI@@@%ﬁO ZHI0L188% Mb@l‘fmg;‘aﬁlmﬂmw@wmmuﬁ&é to give
e

4-fufie iR tleh B Ut 2Sp e TR s Ree R L Boe 7 = =

light WowtDO8/oea 6§ad. PCT/ US2007/ 074790 -35 purified by
flash col um chronmat ography (CH2CI 2 95% MeOH 5% to

Ster g AL S T R 2SR gy Pyl PRSI 12
] - pxorethyichrparhioy)-¢th@}-orethyetarpbmar dxdarieyihutyl ester (6)
ethyl]-nethyl-carbam c acid tert-butyl ester (6) (5.0

[136], Ty aeoiti8d of 4-fsonpalhenylp{ (ISp&+pyablidin-2St-ppridin-3-yl)-methanone (2.57 g,

9.5 rﬁrﬁélre%rﬁén @[ﬁ)ﬁlgé,?qu&&c‘aﬁbéf@h@gm%) DRG0 Wb hexyl-
acetioraoiddbh{d 58 @ - 10 mydmhlm @5 priogfi Tdtraati (36, is added 4-(4, 6-d|methoxy-
19 S SRR S Bhod® 3 7D ey e
portletpyAfteh srtlFrﬁlgydt]ZO C for 2 hours, the reaction mixture is diluted with 100 mL of

EtO/{J EQWagﬂ\&i it rﬂ Qr LAY ! RALQAMRY )56 nxcla]cfurégtp%du_cf: is
%/ rt u?yr ester %é)ﬂ?‘%‘ of
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8.05 mole) in 3 nL of CH2CI2 at - 20 C, is added 10
nm. of TFA (pre-cooled to -20C) slowy. After stirring
w@rodCidses 30 m nutes, the reaction m xture i SPCT/US2007/074790

concentrated to renove TFA as nmuch as possi bl e at

room tenperature under high_yacuum The crude product

is purified by reversed phase HPLC (Col umm: Waters

Sunfire, 50 x nobi | e phase: CH CN 25% H20 75%
purigethy Tash coPMPENOMEPOERM SKHBS BhNOPEHEB) @ GNETSHIL(S)-1-

cycl&w%%yloz frshy- [Q—r(:ﬁ-ﬂh&BIbehEo@ WriﬁH‘P@-?I%] -plir@Mid- 2y B-Lxo-ethylcarbamoyl)-
nmL/ m nute; detector: 21 0 give

ethy@-g)e_ﬂwl-@e@)am @9@ feshieutyl| ester (6) (5.0 g, yield 88%) as pale yellow solid.
{(S)-2-[5-(4-fluoro-benzoyl)-pyridin-3-yl]-pyrrolidin-

Step17' ydé) /\2«93@@%}%%@ (@)til}]émuorﬂ&be@id}%?ﬂéﬁﬁlsdﬁ%%yrmndm -1-yl}-2-

i hydrotr]fluoroacetate
bas -SyIp2-isah >§%mln)> P&%P'Ow'éf—‘ P@é{gm@lf%ﬂew%f@tq G) [ 138]
alternative procedure for Boc deprotection
[ 37@%&@@9&?“8” EhpPolyd SHECYFlphexy|-gkahe-[Prid fluare- wat)qpyndm -3-yl}-
pyrrlidie1 -QI}-Qfox@Lé!I%ﬂéérﬂ@rn&Q}J@tlhg?}MWlib'ﬁr‘bahﬁc 5’d|§?é?ﬂ Mﬁﬂ e‘sfér@@ (4.78 g,

L 8 i oxane (4 %g .
5.05008) §1-L0u-" SHHCkShT 200 Beasded 1P Fiaoli A (Oeseoaie 10380°C)

slowlj. Mitee Stirring @t O for Bamikdies the rmaesh andurt r’@cdr%@ﬁﬁét@@ to remove
warnmed to roomtenperature over 2 hours

TFA@ﬁénwfea?étnoaﬁ'b{ﬁae rapeLatyre 2”®rW&W‘@CU‘EVaé-BP&fl@etHﬁ@dUCt is
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n the

ified
CrGskb a7 Do w0 ElRetA ety 5% 5o mibn o1 e Aok gradient n
8 min(¥s;ifivrate 68 Intpyinlite! détbdtod 245 hmlov) to glve (S) N—((S) 1-cyclohexyl-2-

{(S)- ?ﬁ'ﬁ%&ﬂ%ﬁ bgyz{qwlb%%ggp&rrglg;r?? ?/Ir}n 2doxo ethyl) 2 methylamlno-
prop(o‘a)aml‘dle(dnfﬁ)dramﬂw&b@&waw (7)2314(g2)- Ry ol 4884 bsdea-oRETON ki) as

i di n-3-
°°'°rb{;%rgﬂﬂﬁskﬂﬁﬂ“31/ yl }- 2- oxo- et hyl ) - 2- met hyl ami no- pr opi onani

1138f A GIIoRAE kepedhas o i iometodcdon o) CEpaing B matais ikt i

dioxdrieciastbad at BFA: o3 ;381 gofBipephige- c@@lw preduétfis Hissavdipin 650IrﬁL of CH,Cl,
r i ed over sodi

at 3@%?]: gfrg_vyl-lélda dfog‘(aneC g%;% &{)t\qagtaéigeg 8'0& x,%nd reaction was stlrred at -30°C
for 30 S)Intliﬂeﬁ (‘Be Batbydsahaxidmaded GhY tHe teaclich Whrdao PEedHs @fhperature

over AUt 1 B PGS the meagien e omelste iy haik nEYRROBR SHRARVEnt o
drynélss toZeBan gil, whidiDis nier grifialiiod lthe HPLAI I96lyitedlisi70-81%.
solution of citric acid (901 ng, 4.80 nmmole) in 200 nL

Stepg: V(g?—S\E("(S)— cl%Pnexy b?&) 2V\f?5 4dfruio?oqbgr¥zo§115—%srzl lngt)){]?pryrrtoﬁdin-1—yl}-2—
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[139py ThelTFA 3aly|(5)- (S E3tionetyd-§(SP25 Q+-drpiton2oyRiyiasiy
pyrralf BUSRsHP AT er ety Binfino SN e wniGof b ionralae 11 3.4 0)is

dissatesips 5D manofc@HRiat Bgsifes By gtirateel dodivnsioitardondStd=BH = 8. The

solutbauriée pegé DR RIR A St ueteran dredayprsglianaufate, and s

concpmratdd to gvey ($)- N—((S) 1-cyclohexyl-2-{(S)-2-{5-(4-fluoro-benzoyl)-pyridin- 3 -yl}-
in-1-vl}s eth n n

Py Py R RN e Bl it e o RO veaen i

dissahal iba spiutipaéditrisyactd@01 ald, dv@ongmole &c2000ML of water. The solution

was dried by freeze dryer to give (S)-N-((S)-1-cyclohexyl-2-{(S)-2-[5-(4-fluoro-benzoyl)-

pyridin-3-yl]-pyrrolidin-1-yl}-2-oxo-ethyl)-2-methylamino-propionamide citrate, Compound B,



Br N+ HO N3 F CU20/ CS2C38 0O NTFA OH 9 NW N F

Mcrowave 0 + OO %4 100 CHN~NHO O71%F 5 0
WOR@s/0MSPNNO O O N TFA / CH2C12 N o "'J C O OPEI/NSDOD074790

HNHNN THE 94%6 7 F As TFA salt F NaHCG3 / H20

Citric Acid N 0 64%in thregesteps HHO/ O / 8N

as citrate salt F Conpound CSte X

FI uor o- phenoxy) - 5-{(S) - [6& 1 (4- met hox henyl|

321} gewﬁgi|5P°/cp|9ﬁhr@plstﬁns-f@nycqmpwm iaf dightaeliow safjd. MieESI 495.27

j*xt ur e of
(M 3-brono-5-{(S)-1-[ (R -1-(4- methoxy phenyl ) -et hyl]-pyrr

olidin-2-y|}- pyrldlneyS%)é ,554m’mleg
Mor&ﬁmﬁ(ﬁ) TeGyclohexy)2-t#Shirii-i4-Nuerspphanaxy)-geridin-35y1)-

g, catalyslia ma‘ﬂ- LR i I e)

in 10 nﬁb ? ?feu%?*&gi@rrol | dﬁﬂgﬁeﬁ!’%m%%z;tﬁggw?o
[140§ 99 tifle é’orﬁb&!rféi\’\'ﬁé(r%w{aﬁéﬁé@rhp&ﬂ{d @»Cbawé%rs&arear B?the following

reaction solution is diluted with 150 ni of nd
reacipN't ered through celite. The filtrate i s washed W|th 4

X nmnL of water.
Br
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@
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L o o OH
91'\3/2/|P /@/\ N F Microwave O\L/\/r O ,( _}—N
4 100 °C i N—/ H

O 71%

-

S SIS Q g
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N— H N
/ - 8
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Compound C

Step 1: 3-(4-Fluoro-phenoxy)-5-{(S)-1-[(R)-1-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-yi}-
pyridine (4)

[141] The mixture of 3-bromo-5-{(S)-1-[(R)-1-(4-methoxy-phenyl)-ethyl}-pyrrolidin-2-yl}-
pyridine (3) (2.0 g, 5.54 mmole), 4-fluorophenol (3.1 g, 27.7 mmole), copper oxide (0.5 g,
catalyst) and cesium carbonate (5.4 g, 16.6 mmole) in 10 mL of 1-N-methyl-2-pyrrolidinone is
heated to 190°C in a microwave reactor for 30 minutes. The reaction solution is diluted with
150 mL of EtOAc and filtered through celite. The filtrate is washed with 4 x 30 mL of water.

The organic layer is concentrated and purified by flash column chromatography (hexane



The organic layer is concentrated and purified by

flash col um chronmat ography (hexane WO 2008/ 016893
WEIBERID7/ 074790 -37 100% to hexane 60% andP&t/0RI07/074790

40% by gradient in 20 mnutes)) to give 3-(4-fluoro-

phenoxy)-5-{(9S)-1-[(R -1 -37.

(4 nethoxy phenyl) ethyl]-pyrrolidin-2-yl}-pyridine

eld 91 %9 as a light yell ow viscose
100 olta @péane§og/p an EtOAc 40% by gradient in 20 minutes)) to give 3-(4-fluoro-

pher?oxﬂ/ﬂSJf sgqt[gaph@lﬁ?émoﬁ?ﬁ&ylpéfthylpbjn%ﬁa#z Yh-opdihd(4)81.98 g, yield

sol ut
91% a%@“ﬂhwlﬁwp\!ﬁéﬁ%ﬁ(%w% {(S)-1-[(R) -1-(4-net hoxy- phenyl
)-ethyl]-pyrrolidin- 2-yl}-pyridine (4) (1.98 g, 5.05
Step?08-@)-FiuBroptiEnoRy) @@-ﬂﬁroh&ﬁlﬁp?ﬁdlﬂré) in a mcrowave

reactor for 20 mnutes. The result solution is

[142TOﬂ(@llltlbﬂbﬁwl-ﬂué@[ﬁh\éﬁoﬂ):-@— (§)hﬁ[(P§‘~3 '-(dlh‘?eth§xy ﬁiény? %thl] pyrrolidin-

b
2Ry e 4N S CBUTIilS) T Coke S s Mot 2 AR I Arapiqwave
reactdi fErouaRintifeal GHe a8diItRBIUtbA @co@%erﬁt?ﬁé@tocrgg‘aém@wggﬁ s'l'%e rteSIdue is

(CH2CI 2 100% t o CH2Cl 2
d”utaq' Wéfr‘rgb(’% %p%q% pReRasifgd @L%@sh"pg/w%ﬁm& 919 styrpted sodium
bicafpyhadi Mhe arﬁ@l&?er"@coﬁ/deﬂlrateaja% PRI EPb B P doﬂ%r?&lnrbﬁiiatography
e rest of the synthesis of Conpound

4 or t
<CH4[§§ %ﬁéf toGH a2 % MaCh Pa te e 3c<6rfPJ€§<bB’ﬁﬁﬂ°ﬁ@'5 s)pyrroicin-2-yi-
pyridied@e (Ba3afig, usedl 71 %) BX pERlyRlldw s8lid\O 2008/ 016893
PCT/ US20071 074790 - 35 Exarmpl e 4

[143] SForNhé (=Y oitr@/s!;'h{hbg%)blf C3mpoiid &; b E S 4d3u0r @) ERSW) the

COFF%&%PQ}W 8[%‘% %F}‘S%d BES@BIIR ) - 2- et hyl ani no- pr opi onani
de [144] The title conmpound, hereinafter Conpound D,
can be prepared by the followng reaction schene: 0 O
0O' OCDMN, DVAP N~ N-011 Br 011 Mg/ THE NOH 1 ---
| POl / +/NHTHE+ O- OBr 1 Br 1 Br 20 TFA/
CH2C12 / NH2 AcOH/ OHR02i Br Br H\ NO+ 1\ \
NaBH(QAc)3 N, + HO\ O/ I | F



304 CU20/ Cs2CC3 O TFA HOBT/ HBTU 1\°
M crowave N Na 1 BocNH CH DI EA/ DM 100-C

w@20090Td823 / CH2CI 2 | O HOBT/HBTU O11, N N
- i H2ZN NN + BocNOH DDEA/DW H N~ F O/
NTFA/ CHRCO2 N ONOOHENO / AN/
TFA salt 9 FCorrpound DF Step 1:

Exafinie 1 IS SR aIBRt RS LS5 i quarg-pmenivispyridin 2y

CONMEr Cipgirolidimviiyl}ahbo-éthyl)ormeitiahinineprspichdmide0 g,
49.5 mmole) in 200 nL of anhydrous THE at room

[144) eﬁ"pe titké oerepdhda Herethakte CE byt poumeyd adsinse dryphres BL/ ‘ﬂfd fdfowing
?h 49.5 mmol ), triethylanmne (6.9 n, 49

reac] FS e%E‘%\r bonyl diinidazole (CDI) (12.0 g, 74.3 mol )
and N, N-di net hyl am no pyri di ne (DVAP) (20 ng, 0.16
ol ) . Aféercoseinomamg ats~reom te @t ure/fer 4 i °
olf s anjal igggt—T s t n land j nj ected ean—tE-Ms [ O >
chféck the reaction prog ress Upon conpl etion of t
réaction, the reaction mikture is quenched with 190

#lcpf. water @and extracted, with 2 x 150 of et hyl
Jacetaber ned origani SN EVers ary Entrated
and puri d by échto ogr aph§eH(trexan 5%Et Ac 5

step gradient) to gi ve 4-brono-pyri e- 2- carboxyllc
aci d met hoxy-net hyl -anide (1) as a fthick

Cu,0/Cs,CO,

N 7 ] 0 HOBT/HBTU
NMP T Ny R
o
T 5
o HOBT/HBTU
e N o TFA/CH.CL, o | 0
0 N a O\ — N T + soeN M,  DEADWF
2 4
/'\ H O , Ny F o Na E H
8
N TFA/CH.CI
i 0 - 22 N
Q _—

N O N o)
,N_?-H ./ H_}“H o N )0
3 N Q As TFA salt

Compound D F

Step 1: 4-Bromo-pyridine-2-carboxylic acid methoxy-methyl-amide (1)

[145] To a solution of commercially-available 4-bromopicolinic acid (10.0 g, 49.5 mmole) in
200 mL of anhydrous THF at room temperature is added N, O-hydroxylamine hydrochloride
(4.83 g, 49.5 mmol), triethylamine (6.9 mL, 49.5 mmol), carbony! diimidazole (CDI) (12.0 g,
74.3 mmol) and N,N-dimethyl amino pyridine (DMAP) (20 mg, 0.16 mmol). After stirring at
room temperature for 4 hours, an aliquot is taken and injected on LC-MS to check the
reaction progress. Upon completion of the reaction, the reaction mixture is quenched with
100 mL of water and extracted with 2 x 150 mL of ethyl acetate. The combined organic
layers are concentrated and purified by chromatography (hexanes 95%, EtOAc 5% step
gradient) to give 4-bromo-pyridine-2-carboxylic acid methoxy-methyl-amide (1) as a thick
yellow oil (10.4 g, yield 86%) MS ES+ 247.02.



yellow oil (10.4 g, yield 86% Ms ES+ 247.02. WO
2008/ 016893 PCT/ US2007/ 074790 -39 Step 2:

WA 2q0840B18e30- pyri di n- 2-yi ) -4, 4- di met hoxy- but an- RCFOR®07/074790
(2) [146] To a solution of (1) (8.86 g, 36.2 mmle) in
250 mL of anhydrous THE in asg-neck flaned dried
round bottomflask at -70C (acetone-dry ice bath) is
slow y added the Gr nard reagent prepared from

Steﬁb? oﬂns wamdmrﬁwﬂ) didiraethoxy-itan-dtonex@) 5 g, 90.4

l) My turnings (4.39 181 mmol ) in anhydrous

(1467 ol mtnEt (HelP BB 36 AgmAlEBIN2H0 b pathytis THE oardineck

flame8 8Fed PoundYettodiriask a§17'oFd§ ké&\t/ﬁhdr? %Oééﬂn@ % ?IB% a;drdeém!?ﬁGrignard

reaction mxture is dil ]
reaqeﬁteprep§reﬂé@%@pmqpmwehmdlmemm peetak(18 6wt 8.4 mmel)and Mg

turnﬁ@@@l@é@r‘)’m %HBU% an@@l%Jshﬁ-IIﬂIQ‘sb%BTh%wﬁéﬁﬁlﬁgl S &flakemperature

trmes wt acet’ate (15 g orga ayer
around 68 éntei- ﬁ%@ a&f&?réf“i”@é apvidy’ C Ker rarttie repsticm mpdure is diluted with
200 iﬁr{_ﬁmﬁ%rgﬂtﬂ tﬁ%‘g'r)n%_e_ @afhr}"e%vé(@l 4I'gé"’m‘i%!ture i§ pdGed % %separatory
funngl, @ad Eh%witizs? IS @ﬂr@@dﬁ t)mes w%emkqneéﬁt@ EppaeL) he[araamic layers

are déBn&PAM 4y &fer Na SO and the solvent e¥aporated Ieavnng a thlck()é llow oil
r ono oxy- but an- 1= one 3

(119(&é@%émqeo\ﬁ@'dgﬂﬁpﬁsz*%éﬂ-?b 38 2 mml) in 100 of CH2Cl 2

at roomtenperature is added trifluoroacetic acid

Sted 3:04.94-8rorf& pdridimly))-AB%b-blxgralRAGHL @f) M xture is
stirred overnight. The reaction’is 'concentrated, the

[147) e%%ltﬂioﬁiﬁh%@%rérﬁo?ﬁﬂwﬁ -28/he4, aidﬂnétilaéﬂ/ m5na%ewﬁ@ﬁme from

wat er gani C a ers are conbi ned

Stengs.i 1> 56 er MNRY A0 AIC I - %thQ@ﬁ?m@%@Bﬁ? #radigled trflyeroacetic acid

(10.9 23951111 ehrh&l) At thkiresktioy riiktafehs Gored Byt RiGAITBHRIEARIV is
0% Et OAc i.n hexanes

Con%ntrateﬁh BReegigys dpsrive P)elfw?a%atﬁdi S% mlyard washes)wigswatgr 3
time¥ €Thewrgainlc. Ia;(e‘i's é@ &bmtﬂﬁ&@ dridPoteriNag 864 eQ&theﬁo@\fenﬂevaporated

hy
T e et s PR s S o

it bgamtg s ) o

ng . nmol ) in
244.0%. 93 gy, 0.15 mol), NaBH(OAc)3 (1.58 g, 7.44 nmol)
and (R)-(+)-1-(4-nethoxyphenyl)ethylamne (540 ny, 3.6

Stepna104-Bron&2-{( 128} 1-PR(4An¥thak e phenybitdthyl Bl rediidin20@-p@idide (4)
hour, then warned up to roomtenperature by renoving

[1481 h&oiacsplhiah fof asa-otahd-pyrigin-L- y@#—bxd—ﬂmtylagwhbw( (g ;

The ture i s quenche a
297 0§ el i sadeRa AL e (atme. &8 kb Mg,
(1.58¢ g:an-a mm@y@fos(/::)a(ﬂ comemdxg,bmy?ﬂdylpmﬁne‘ (ad n’@( 3fd @mdl). The
reac@eré[ng(rt]urce: lsr gtgraedoaq %Eyfor( !ﬂ ﬁé&rnﬁ\englgrmgg%%o ?goﬁ temperature by
re meﬁll-n’ﬁj(tj memczeZba[tlﬁ A Iéﬁ?jngiht §tit Zgr‘bnﬁméeh QHpugh el(r)nél r)saiﬂtohyhd(tum/ﬂ’srquenched

idin ridine ( . ie

by aing RS (3G LEE weBbag il X 280 Tt 1Y cBPing epguic tayers i
concﬁ}ﬂﬂhthd%h& poflflmhd:olamri\@r&ﬁbto@?é’ph??hé)dﬁhb'ﬁ@% EthA@KBO%) to
yleldgzgr é—{(ﬁ‘z&(ﬁ] dlaﬁ g(4 FFrr1eqﬁc()exyuprhee%yIﬁlSeﬁwl] pyrrolhde in 3 pynglne (2) (386 mg,

36% yield) as a yellowsolid: MS ES+363.10.

[149] For the rest of the synthesis of Compound D, MS ESI 483.27 (M+H)", follow the

corresponding procedures used in the synthesis of Examples 1 and 3.
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(S)-N((S)-Cycl ohexyl -2-((S)-2-{5-fluoro-2-[(4-fl uoro-
wQb@aplesosret hyl - PCT/US2007/074790

am no] -pyridin-4-yl}-pyrrolidin-1-yl)-2-oxo-ethyl]-2-m

et hyl am no- propi onam de [15Qh. The title conpound,

herein after, Conpound E, is prepared by the foll ow ng

reaction_schene: MeO Br uo, THEQ / OO HOOOH
Example 5  EhMHR)-6yolabexybeséSMherfinera;ad-flupretphesyl)methyl-

THF, -4 . . )

oy 9IQ\Qﬂmo] §%mhﬂ-f er%hﬁﬁﬁg?ﬂlezsg%egtee C?'I]FZ ﬁ&th%‘aéglm

| e / F RSOPJOPaW'dF Pd, (dba) Kt OBu, No NaBH( 0OAC) 3, bcM

76C, N, Tol uene, I|9and 85GC | V 62%0

[15@50%“9 t'ﬂﬂ CPWP@JN’ fheraigpiRrcEionFReRd E) ¥ Premced byahel follomingfeaction
schéng) NHBoc OH/ N N

Me

MqTHF

" ﬁA e
Meo Mar Dess Martin reagent Amberiyst resin
F THF, -40°C, 30min Acetone water
| —

¢ L U@

]
NaBH(OAC),;,DCM, : sz(dba)g KtOBu,
AcOH, -78°C, |:> Toluene, hgand 850C
—— -
_0
4

62%
H
(o] \Ir\ -
NHH“\)LOH NHBoc UTFA.DCM. | Wy ) i
N
2)  NHBoc_*oH
O, O v 9
= HBTU, HOB!, DIPEA, DMF N Sy

TFA, 100°C HBTU, HOBY, |
DIPEA, DMF ~n \N 3)TFA, DCM

—————
————re .
) O
6 (not isolated) 7
Compound E

1-(2-Chloro-5-fluoro-pyridin-4-yl)-4,4-dimethoxy-butan-1-ol (1)

A/

Cl

3 {(not isolated)

-n

[151] To a solution of Mg (0.71 g, 30 mmol) in THF (10 mL) are added cat. iodine and a
solution of 3-bromo-1,1-dimethoxy-propane (3.99 g, 21.57 mmol) in THF (10 mL). The
mixture is stirred at room temperature for 2 hours. At -30°C, to a solution of 2-chloro-5-
fluoro-pyridine-4-carbaldehyde (2.0 g, 12.54 mmol) in THF (5 mL) is added to the above
prepared Grignard reagent. The mixture is stirred at this temperature for 2 hours. Then the
reaction mixture is cooled in an ice bath, saturated NH,CI and water are added and the
mixture is extracted with EtOAc. The combined organic layers are washed with brine, dried
over Na,SO,, filtered and concentrated down. The crude product is purified by
chromatography (EtOAc/hexane: 10% ~ 40%) to give 1-(2-chloro-5-fluoro-pyridin-4-yl)-4, 4-
dimethoxy-butan-1-0l (0.81 g, 25%). M/Z=264.13[M+1]
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hl or o- 5-fl uor o- pyri di n- 4-yl ) -4, 4- di met hoxy- but an- 1- ol

(1) [151] To a solution of My, (O 71 g, 30 mol) in THE

(10 nm.) are added cat. iodine and a solution of

- brono- 1, 1- di met hox ropane (3.99 g, 21.57 mmol) in
1- (2=|¢|E°(<Ié'fh'9)° PYHin- witt«& -dimethexy bugan-toneddm
erature for 2 hours. At -30C, to a solution of

[1 522 e sHenension afdr(@-ghlpre-Gitiveratpysiginyddy treid  dinetizoxy-hytan-1-ol (0.80 g,
3.03lAmef a‘ﬁﬂ@eks“\ﬂhrtfr’t"%a@én%k&g? S&Bitdrﬁﬁtot)q)n b ?@%B is stlrred at room

ared &ignard reéagent he m xture is stirre
tem@ﬂ?&f? Bfdatsy r'@‘efRJ'?C'E'tal’ﬁ% isrfétereph datenis added ¢e th@mltrate and

extraBtEd Witk DCM.CPRd @&nblﬂeﬂarg'aﬁf% 1B areSPALHER R M&h@ Uried over

water are ade m xture Is extract
Na,$p pliterettaad conesnyatedatayani el ciyede Brodvet ipgified byichromatography

Etdﬂd/tf@(ané”ﬂ%?d 20%’)% N@%S(@-%md‘rb It | edp%}%‘?ﬁ—ﬁﬁ/ C@ﬁlhrn?etﬁ butan 1-

he crude ro uct is puri orfat ogr
one 6@7 O&:W]é)(éﬁé =2698[M+4hb%) to g| ve
1-(2-chloro-5-fluoro-pyridin-4-yl)-4,4-

Al ) Bl B A

PY"Q"E% thl or o- 5- quoro pyri di n-4- yI) 4, 4- di met hoxy- but an
The suspensi on

-1-
[153]_ T acitﬂq%toa 05 11( %198!052 égﬂt’P@rWﬂQM yDﬁ ydigiethaxmbriansleaan(0.71 g,
2.71-rdm@l) il BceBéhed(15 rﬁ.)@s”:am Am@%}gspﬁé‘éﬁ] Mt §) 4RAGABE (0.5 mL). After

is stirred at room

DCM
mecf‘-g%@,sga@p%fqgrhoyr%a}dpgm tq’ﬁéerﬁt%%ltbt’ mattereiis filkgred.o Flagjresin beads
are \V@étﬁﬁ vtnfh REEE 4rd diél'%rf)ﬂnbttfaﬂe e TRBHitrafXis rc@ﬁéé?ﬁtat’édtabwn to give

conbj ned organic | ayers are washed
2\;95{0&? 5'ﬂHPt°n%V”dt!\"i"é'ér4cR)‘€rbUt3ﬂ%tQ§Me (), mhishdg ugﬁftjm hext step without

furtheppGeiehtied. ed down. The crude product is pur|f| ed by
chromat ogr aphy (Et QAc/ hexane: 5% - 20% to give

[154] - (Re eblubdrPoBs-{2-&H6r0- Soﬂ’ddr&l gndtn-yt O%)—Aoﬂo -HityRidesyye fut an

dichiplamelige, (35 8L conted tp. 1 PG thar} 3agium Tl bHrSRYTSIRATR o
8. 14)m7ab?¢hdi aptic ddid @ Dmey Metadded ! hdeNBe (dxtulelWad stirfeddat this
soluti o

temperatarefer %9 B"'Hﬂ??r st beatndbenzylapine (.30 ¢1i2-%4 mol)-ipaddgs and the

mlxturl:- v%%&wérﬁte?i]up&o rodm ?émﬁ@tﬁtu}e bﬂerﬁlﬁﬁtt HRurafed WCO |s added to the
added Anmberlyst resin 15 (1.1 g) and water .5 ).

mixtugerasd the layers are separated The aqueous layer is extracted Wlth dichloromethane

and the combined organic layers are washed with brine, dried over Na,SQ,, filtered and

concentrated down. The crude product is purified by chromatography (EtOAc/hexane: 5% ~

20%) to give 1-(2-chloro-5-fluoro-4-{(S)-1-[(R)-1-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-yl}-

pyridine (0.57 g, 62%). HR Mass M/Z=335.1330 [M+1]

(5-Fluoro-4-{(S)-1-[(R)-1-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-yl}-pyridin-2-yl)-(4-

fluoro-phenyl)-methyl-amine (5)

[155] To a solution of 1-(2-chloro-5-fluoro-4-{(S)-1-[(R)-1-(4-methoxy-phenyl)-ethyl]-
pyrrolidin-2-yl}-pyridine (100 mg, 0.30 mmol) in toluene (25 mL) are added (4-fluoro-phenyl)-
methyl-amine (48 mg, 0.39 mmol), 2-(dicyclohexylphosphino)-biphenyl (10 mg, 0.03 mmol),
Pd,(dba); (14 mg, 0.015 mmol) and potassium tert-butoxide (84 mg, 0.75 mmol). The



mechani cal shaking for 3 hours at room tenperature,
the mxture is filtered. The resin beads are washed
wowdok/oases one and di chl oronet hane. The fil tratBCT/ES2007/074790

concentrated down to give

4- (2-chl oro-5-fl uoro-pyridingz-yl)-4-oxo-butyl al dehyde

(3), which is used in next step without further

cation. 1
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pmpivealnkR0 M, 959% . M z=424.23 [Mr1] [156] For the
Compound E__Ms ESI 514 30
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13 | (S)-N-((S)-1-Cyclohexyl-2-{(S)-2-[2-(4-fluoro-phenoxy)-pyridin-4-yl]- 483.27

pyrrolidin-1-yl}-2-oxo-ethyl)-2-methylamino-propionamide
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1-pyrigin-g= yl]4;85ro ldm 1-yl}-2-oxo-ethy ) 2- -methylamino-
CY rEINEHEY oxo- et hyl } - 2- met hyl am no- propi onam dg 11
(25\% I\L((Q\ld@l Cyclohexyl -2-{(S)-2-[4- (2, 4-di fl uor ot benz
170y [($)- MDA ygohex1e2-((S)-2-{3-fluoro-2-{(4-fluoro-phenyl)- 514.29
yl r I ) /| am no- pfopi o
nd]mé?WI a?r{n‘ldig)}n&nﬁ )}Sg gyr%mef ﬂ)’b qngw P Pt
H mﬁiwwmzomaemmmwfet hi azol - 2- 522 _ _
187 LS P TS]-E Y torexyl33 &) DS HEb/SR {4 AudtE b EME B MO P OP6T5 26
( Spyndin-gg)l-pyrojidin dhdiiHoxo-ethyBR-pefnglaind-l uor o- phepoxy)
-p |]- 483.27
n )rbﬁdol Ir%rrﬁdé’ yl}-2-0oxo0-ethyl)-2-nmet hyl am no- propi pnam
194 ¢ (DVIEIBHOIEBIBAPET-GIBF OB M@ THPe0Y)-hyBazing- ES| | Ex512.31
Na
(6 ;W I éS'}lpAy"(’ PP Y LY YN PSR ) - et hy ! - i no
]- rnmqmr}lonaﬂme 27
207 gsr}% (I IYeC Jo B a8k d 2 A T2 AR bR rid 2 T+ ™ 5.3
(.:PyﬂRpl(d(rS’)-é/tle(L}yt}%meﬂvlanﬂnq pSpiodafide 4- f | uor o- benzoyl )
2 ey S 2 s R RGP AATRETF opi prarde®
d :pxmi}mdm-4 -yl]-pyrrolidin-1-yl}-2-oxo-ethyl)-2-methylamino-
(B b ﬁgidel Cycl ohexyl -2-{(S)-2-[2-(5-fluoro-pyrjdin-
2 no 483. 28
22p /($)dﬂ+(1(84~1y¢>}oiqj3eo<yleﬂ -{(8)-2{4-4Ijora-berzoydit pyyidin-2yliret hy | a195.3
[
(5P 'f’?%‘gqan&cl oﬁ‘g& e ReNo-prorionamide 5. o_ [ (4-ff I uor
230+ (Hiehty(S)-1-Cyloloh2yl-2-{(S)-2-[6-(4-fluoro-benzoyl)-2-methyl- 510.3
pyrimidin-4-yl]-pyrrolidin- 1-yl}-2-oxo-ethyl)-2-methylamino-
propionamide
24 | (S)-N-[(S)-1-Cyclohexyl-2-((S)-2-{5-[(4-fluoro-phenyl)-methyl- 496.3
amino]-pyridin-3-yl}-pyrrolidin-1-yl)-2-oxo-ethyl]-2-methylamino-
propionamide
25 | (S)-N-[(S)-1-Cyclohexyl-2-((S)-2-{4-[(4-fluoro-phenyl)-methyl- 496.3

amino]-pyridin-2-yl}-pyrrolidin-1-yl)-2-oxo-ethyl]-2-methylamino-

propionamide




met hyl - am no] - pyri di n-4-yl-}-pyrrolidin-1-yl)-2-oxo-eth
yl]-2- methyl am no- propi onam de 18

W@ 3)osMmid80B) - 1- Cycl ohexyl - 2-{(S) - 2-[ 3-f | uor o- 2- PdF/UE2007/074790
- benzoyl )- 513. 26
pyridin-4-yl]-pyrrolidin-1-yh}-2-oxo-ethyl)-2-nmethylam
i no- propionam de 19
(S =-N-J(S)=-2-((S)-2-{2-Anino-6-[N-(4-f| uorao-phenyl)-hy

dfazi no] 512.31 +MS ESI
EXovridin-4- yl}-pyrrolidi MNae | ). 1-cycl ohexyl - 2- 0x04 et oM +H)*
24 | (SN HyC e hrayip?-6i9)-8rifirk4dfiiopgyphenyl)-methyl- 5113

(S <>)anhh&](23%éﬂagﬁb(ﬁ'n9@|ﬁm@/l} -ByrPBiRin2r-l-Dloxd-didphrenoxy 1 pyri

Py WQS'PY'QWWDPIW'?D%WH?I } - 2- met hyl ani no- pr opi onani de 21
2% 3 ,)’)(S T &?11' {jsgd-gé AERBtS- lferizbﬁ)-Qﬁnétﬂyl&p‘ilrlHldfr‘i’A%/'l]’:" Y% Y458 2
-2-net hyl’- 49

py PPl irre—-nrcgnb]onyigremthyﬁmom)yz-}nemymn@{ hyl ) - 2- met hyl
am HPgd Onam de 22
(‘\p N-((S) 1- Cycl ohexyl -2-{(S)-2-[4-(4-fl uoro-benzoyl)

28 m((S) -Ni(65)21: ~{(5)-2-[@o6F Boro-benzoyl)-2-methyl-pyrimidin-4-yl]- 470.2

823 pgfrg%lloqulen‘f Lartohyi2 WARALRY -2y hiRGH no- propi pnami

( praniqnEg)idel - Cycl ohexyl - 2-{(S)-2-[ 6- (4-fl uor o- benzoyl)
2y T - S 1 e R P B A 2. bty 3
amipwdmidp-pil-eyaoidiee- -4arbonyl)-2-methyl-propyl]-2-
(

‘Sh%ﬂéfﬁﬁgé@‘&kmgéy' -2-((S)-2-{5-[(4-fluoro-phenyl)

- et
30ai S~ ()1 T-QysierxyF 2 psyrzr[m(muoro;phyehylamrmm- ethyl |- 2-487.3

((af WW%TWQJ@'] g)ﬂexy é%?(%?xozetmll)fmetpylara 8- phenyl )
- lmtdpjdnamt%

3121%%%% 1 {‘(‘S)‘ 233% F'H1 ARFein %‘ A %@%@gl ST 7

P“TW-U&BZ@@WeGV-dimﬁnyl}—zmetmﬁpﬁﬁiyl) BnetHPdEm’Brf\?JH-H + ﬁB N
5) - N 7.1- | oh | -2-((S)-2-{6-[(4-fluoro-pheny
 hidrrlde Yl one -2 (092
am no] - 2- net hyl - pyri m di n-4-yl }-pyrrolidin-1-yl)-2-o0xo
[158] etrhgriiér-t2 mestshigd theiabiitypef dipe Dmemtive &onmpdunds to bind the BIR3 peptide
oinafPbabh G oA C8) a2l Badel EpE grRzQy ') 2 ot -y

pyrrolidi ne-I-carbonyl}-2-nethyl-propyl)-2-nethylam no
Exam i Blieani de

I 2 _m

= 457.3

[159] Compounds are incubated with GST-BIR3 fusion protein and biotinylated SMAC
peptide (AVPFAQK) in stretavidin-coated 96-well plates. For XIAP BIR3 Smac Elisa, a GST-
BIR3 fusion containing amino acids 248-358 from XIAP is used. For CIAP1 BIR3 Smac
Elisa, a GST-BIRS3 fusion containing amino acids 259-364 from CIAP1 is used. Following a
30-minute incubation, wells are extensively washed. The remaining GST-BIR3 fusion protein
is monitored by ELISA assay involving first, incubation with goat anti-GST antibodies
followed by washing and incubation with alkaline phosphatase conjugated anti-goat
antibodies. Signal is amplified using Attophos (Promega) and read with Cytoflour Ex

450 nm/40 and Em 580 nm. ICses correspond to concentration of compound which displaces
half of GST-BIR3 signal. The ICs, for non-biotinylated Smac is 400 nM. The ICs, values of
compounds of Examples 1-4 in the described ELISA assays ranged from <0.001-10 uM.
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(S)-N((S)-1-{(S)-2-[6-(4-Fl uoro-benzoyl) - 2-net hyl - pyr
WO poodionssd3 yl ] - 470. 2 PCT/US2007/074790
pyrrolidine-I-carbonyl}-2-net hyI propyl)-2-nmet hyl am no
- propi onam de 29
(S-N[(S-1-((S)-2-{6-[(4- FI uoro phenyl ) - met hyl - am no

——Llﬁ-é—&; %"ﬁyf'ﬁerwrﬂ 8883 ne- | - car bonyl ) - 2- et hyl - pr opy

- 2- met hyl am no- propi onam de 30

[01 e(o$)rhélabm§)of Tofpelisddes Yhidt thind} calt §rowtitnfithoiks tndiie ¥l @R the

Ce“hé&to) ¢ Wps&fqﬂrﬁawoaﬂtwe el PopiferatieniAssay (Bramegayt Riyis pssay is

compﬁ@éMb@l‘ﬂtnBﬁ’s ofpé ﬁ@@fk@f@k@iﬁlﬁéompound [3-(4,5- dlmethylthlazol 2- yl) -5-(3-
% )n 6- (4- Fl uor o- phenyl am noR/| t hyl
carbt xwgt{nﬁé ﬁnyi - -4 phenyl)-2H-tetrazolium, inner salt; TS] and an electron

coupﬂnbT@é@dn@kdl‘@hﬁﬁnénﬁﬂfdé@wé)} PIRASTBATY |s-6reBYded R 3hé hyd 8
propi onam de Lﬁ \& In order to neasure_the
formas?n PW“Btf therpbspiiaart PL¥iIER isgBeatIEed #t 450 rnﬂntiﬁ@e gprgrsion of MTS

into ﬂ%Pédlﬁﬁus bolosle hen2e sk ﬁiodaat iEhtcaM Ep”f@ﬂedibﬁ Qéﬂnyd%g%‘ﬁgse enzymes

s .are ut|I|ze le 32 Elisa [159] npounds
found g MAR I Aol PPl TOB AR GY fsﬁnﬁa@tpépq’voaaameasured by the
amolh0sfi499|nad Qlﬁbo‘abéq@e lé)@lﬁédtl?@rdpﬁHM)thé Aumber of living cells in culture.
ret aV| di n- coat ed 96-we | ates. For Xl AP Bl R3 Snac
The gg0 3“6%10 PAINES desibsH '%EF&’EP'%? A AR GelhRssgy ranged from
<0.084%0308 from XIAP is used. For CIAPl1 BIR3 Smac Elisa,
a GST-BIR3 fusion containing am no acids 259-364 from
ClAP1 is used. Following a 30-mnute incubation,
Example 34 5 Tablefs éﬁgm%wn%%rneeun%ef therfermulaglGST- BI R3

lon protein 1s nonitored ELI SA assay i nvol vi ng

Tk gblets; MBI S AHYP 'agrétd'e@htﬁo "9t 2 GMsoRfiteescompounds of
formupl () anesiobyd WabBiphstedind BxasipRat 1-21f Wetfbllﬂnkgal:érgﬁosmon are

hosphat ase con ated anti-goat antibodies
preprg‘éeda‘f?ﬂ?ﬁ oL S hﬁ’g Att ophos (Pronega) and read W|th
Ad-—-Em 580 nm | C50s correspond
t 0_conceAmpesitim of conpound whi ch di spl aces hal f of
ActidBTnddefadntsi gnal . The 1 C50 [for non-bi otistyhgted Smac is
WhéQtostEr% The IC50 val ues of conpounds cg rﬁéan'pl €5 1-4

1 QA ccclavie . pranao v a) r\r\1 1('\

i the—descrtbet—EL-SA—assays—tranged—rom<0-

Ladigse wo 2008/ 016893 PCT/ USA007/ 074790  -¥HDNIExanpl e 33
Collgidal sife| i ferati on Assay [|0160] The abi bimg/ of
Tamgm’pounds to inhibit tunor| cell grovvt h gr,wngvl tro is

l |n Ine LzSIIII[er UO[ A
Ma&EwL g%gral{é rg\ f"o| I Dr r\l | ' ) &81 n?g:)r nrmna\

for nf| onh—Assav
™NOH atH-eactve

Tot9hi s assay is conposed ofl sol utions of/aMsovel
tetrazol i um conpound

[162] 3NKaﬂu@c@'réthhQYalch rjﬂe'dle?ﬂt ¥ &onfb r(e;?’ Wltf] ?agﬂ_the wheat tarch the

C&TBOX met hox Yp en tetrazo
lactose jaRf| éhe elpida angrife éthé'leeRfﬁﬁﬂd thr@ygb BisiRyer é‘efgémr part of the

wheét%'ﬂ@reﬁé' rﬂ&emth @Sl hunt BMRate M alwatdt K4S HERA aPaste and the

s into a
mlxture made first is kneaded with this paste until a weakly plastic mass is formed.

[163] The dry granules are pressed through a sieve having a mesh size of 3 mm, mixed
with a pre-sieved mixture (1 mm sieve) of the remaining corn starch, magnesium stearate

and talcum and compressed to form slightly biconvex tablets.

Example 35 Tablets 2 comprising compounds of the formula (1)



formazan product, the absorbance of which is neasured
at 490 nm The conversion of MIS into the aqueous

W@ eoalokes9s or razan product is acconplished by PCT/US2007/074790
dehydr ogenase enzynes found in netabolically active
cells. The quantity of formaggn product as measured by
the anount of 490 nm absorbance is directly

roportional to the nunmber of living cells in culture.
[ G‘J'%h é'%P@m CORP(iE8g.Fs aiup tharapient e Orme etiamnorexefiihe eempounds of

f n1ur1a Rlples?hig
O e e b ary reReR AT (B e heP ATy
[J.bj.j I@%hﬁ}o%ch‘rprrprl SiNg, 7Tas active rngredient; 501y

ore—o+—t+he C“”“ouhd; of for-ma—(H) nrnnfl ohed

in theAﬁﬁ'V@d@areﬁt?nExarml es -4 of the fdPP&M ng
corrposﬂr'ystemnaraetospr epared Using routi n@4origod:
Corrp05| ti o,(\,,celf\ct Ive | ngr ed ent 50 ny nga% star cn 60

My Ld(..l B Iy bUI | UI ual bl | | cda a Ll |a| €um ..1 ||9
1 ng Toptal 175 ng [

Manuf act uA€rosilhe acti ve i ngredient is cérmg ned with

part Mbgidsunnbeatatst arch, the |actose gnfythe
colToi dal ‘f’bl’a ca and the xture pr ess%gﬂr&rougn a

1 Fa¥at ct Aar o c- X

~f
DI eve: I"\ I ul L ICI pal L UI C rcat ST AT T

arl
i bat h t rma
et Wbrltecled, AEURke Rordfhfls s AReB LRk Bl
compeessed by melans ofve tdbllafting rmathine (Kssch EK®o$tﬁEd>elduﬂrﬁﬁ]es§ére1O mm).
dry granules are pressed through a sieve having a nesh

Exafi §3f‘% esmxed wth a pre-sieved mxture (1 nm
_S'r‘%veg) & r emai ni ng corn starch, nmagnesium
[1 663 %%E?Ltjl@s R rlgiﬂb%g?cﬁvrﬁdmﬁ%g%? SI%S%J gf Jnglréneséfh%héonﬁ(pounds of

vex tablets
formgignhcaivamsin dixamiptesf lof, mlirthae f(OIIC)WIW)CQmQ%Imj[ﬁﬁg?prepared according to

t QWM 4074790 -46 [164] Tablets, conprising, as
Sanactlve |nqred| ent, 100 ng of any one of the conmpounds

of forQuimpogitjorof Exanples 1-4 are prepared with the
foll OM&ﬂe%cj’;rQ@n@th pr ocedulr :evsm S?”E?fﬁhb% ACTi ‘\/“e’mI
;HQ:TISUI CITl J.U\IJ LLL® ) u yStdarjrme | acTUoST Lér\r.hguy Ia\'ARAL!
PVPPXL 15 mg
Aerosil 2 mg
Magnesium stearate 1.5mg
Total 318.5 mg

[167] Manufacturing is done by mixing the components and filling them into hard gelatine

capsules, size 1.

[168] The term "active ingredient", as used herein, refers to a compound of

formulae (1)-(VIl) or a pharmaceutically acceptable salt thereof, as defined herein.

[169] The above preferred embodiments are given to illustrate the scope and spirit of the
present invention. The descriptions provided herein will make apparent to those skilled in the
art other embodiments and examples. These other embodiments and examples are within
the contemplation of the present invention. Therefore, the present invention should be

limited only by the appended claims.



PVPPXL 20 mg Aerosil 2 ng Magnesium stearate 5 ng
Total 447 ng [165] Manufacture: The active ingredient

WO g008i0x@sa3 Wi th the carrier materials and conpPEFESINODY74790

means of a tabletting machi ne (Korsch EKO

St enpel dur chnesser 10 mm). -Exanpl e 36 Capsul es [ 166]
Capsul es, conprising as active ingredient, 100 ng of
any one of the conmpounds of fornmula (I) given in

WHAKX R & éD?S'Of the followi ng conposition are
—‘—preparE@AaCCUTding to standard procedures:

1.

Conposition Active Ingredient 100 ng Avicel 200 ng
PVPARAmposnghgf fosmutedi)l 2 ng  Magnesi um stearate 1.5 ny
Total 318.5 ny [167] Nhnufacturi@g)is done by m xi ng

t he components gnd filli t int'o hard gel ati ne
[ 168] %ﬁe erm{'active ingredient",
ef NS tC-a-R -eb—A or nujpe

capsul es, size
as used hevein
(1)-(VI1) or'p phadff macgutical |y acceptabl e salt
defin hegein. [169] The above preferred
enbodi ments are given tb illustrate the scope and

t hereof, as

L j tion. The descriptions
or p!ZQHchut%faw Q&eﬁpd’vaﬁsﬁl‘t% théte&! P

rovi de erel make apparent to those skilled in

whetdie art ot her enbodi nents and exanpl es. These ot her

enbodi nents and exanples are within the contenplation

R is tth &1 15rclerh tCar Gu/alkaryb - Chradityaylor € +-C n ey glealsdrwhich Ry may be

inV&%thﬂuéBQ#Egbﬁﬁne&i”1ted only by the appended
claims. WO 2008/ 016893 PCT/US2007/ 074790 -47- WHAT IS

RELAHVERQ, Skyll. C,4 ,caikgpgli Bg-QafalkyayImCL-g,{ dykloaRgl whichiR, Riay be

= Nindubafiuds %ré&bs(ti%uied;N Iy

Rsis H, CF;, C,Fs, C4-C4 alkyl, C,-C4 alkenyl, C,-C,4 alkynyl, CH,-Z, or

Rz and Rj3, taken together with the nitrogen atom to which they are attached, form a
heterocyclic ring, which alkyl, alkenyl, alkynyl or het ring may be unsubstituted or
substituted,;

Zis H, OH, F, ClI, CH;, CH,CI, CH,F or CH,OH;
R4 is Co.qpalkyl, Co.10 alkenyl, Co.10 alkynyl, C3-C4o cycloalkyl, wherein the Co.10alkyl, or

cycloalkyl group is unsubstituted or substituted;

A is het, which may be substituted or unsubstituted:;

D is C4-C7 alkylene or C,-Cq alkenylene, C(O), O, NR;, S(O)r, C(O)-C4-C4 alkyl, O-C;-C1
alkyl, S(O)r-C4-C4o alkyl, C (O) Co-C4o arylalkyl OCy-C, arylalkyl, or S(O)r Co-C1o
arylalkyl, which alkyl and aryl groups may be unsubstituted or substituted:;

ris0,1or2;

A, is a substituted or unsubstituted aryl or unsubstituted or substituted het which
substituents on aryl and het are halo, alkyl, lower alkoxy, NRsRs, CN, NO, or SR;;

each Q is independently H, C,-Cy, alkyl, C4-C4 alkoxy, aryl C;-C;, alkoxy, OH, O-C,-C1,
alkyl, (CHy)o-s-C3-C7 cycloalkyl, aryl, aryl C4-C4o alkyl, O-(CHy)o.¢ aryl, (CH,)q-¢ het,
het, O-(CH;)16 het, -ORy4, C(O)R11, -C(O)N(R11)(R12), N(R11)(R+12),SR11,
S(0)R11,5(0); R11, S(0)-N(R11)(R12), or NR14-S(0),-(R+2), wherein alkyl, cycloalkyl
and aryl are unsubstituted or substituted,;



R2 O R4 or pharmaceutically acceptable salts thereof,

wherein R, is H Cl1-C4 al kyl, C2-C4 al kenyl, C2-C4
wWa@bdogoydsodr C3- C10 cycl oal kyl, which R may bePCT/US2007/074790

unsubstituted or substituted; R2 is H, Cl-C4 al kyl,

C2-C4 al kenyl, C2-C4 al kynyl-48-C3- C10 cycl oal kyl whi ch

R2 may be unsubstitut ed or substituted; R3 is H CF3,

'E:\Qﬁg)si El §;4F€2%|E . C2-C4 al kenyl, C2-C4 al kynyl,

, t aken together with the nitrogen
at aaris@ 5Al|m Timdrhissredmdnatyciic het@rodyarcmr@ coRElith® ¢Mtétéroring

n |chak al kyn r het rj 1y be
insunalfisrude hoodh At Sl an B fa, 1 Efmefiierad fged g ystem that
Cll—ECI ;ncﬁ]d%E oné 5&&%enﬂé&cﬁm§&é&@h@lﬁéﬁﬂocy@@m@ contamtlnhg 1,20r3
al ken CoO1 erein e
Qo 10 hEierin ors SUBeH figdi NP a0l & SRl st et tsg o
subst stbdtieded:A i s het, which may be substituted or

ubstjt uted. 7 kyl ene

rﬁnd @ arw@per@eg H, , C lg@)qlkyl é@%’g)%:fjggygp%Wl (CH,)o6-
0 CI I@:IEQ)O 1@y b, C(S)- O)-Caoﬁik\ﬁ:l@(@j ng GQg(@cy@@a@\}-IO C(0O)-O-(CHz)o.
aryl a
ar§| af’ E‘éﬂ' % @ﬁ% 6@1”“%&? V'asz)ﬁ) @F‘g %'g)opray K O)-(CH,)oc-aryl, C(O)-
Ungutbﬁﬂ-li)wlﬁd @(S'ﬁ@b%dla:klﬁ 2063)4;(0:-!%)1 Qcaﬁisyg cl@alkyd, eCIéS)O? (CHy)o6-
subs
subst PPUt §g5>f{8¥{§h&ﬂ §%S€ S(%"ﬁ’l'ff@"%‘i‘ﬁ -afy ré@)‘&élﬁéw-awl or
ggghhek@x (Ca'lzbg)élhet g cgwaﬁatmmm&fggkoﬁwy st‘@l&Ror SERNR; Ry,
al kox& j&? %%%%110%&$M3R1 (%R r(?'rhﬁ;]@:i cycloalkyl and aryl

(CH2) Gr@r@bﬁﬁu@y@ eabdtiyted: EUI'le ary Rlz a@—a @&tnﬁléﬁlﬂh’at facilitates
et, het. O (CH2)1 het,

o
R, . PAORY T {1 mBEE KRR RIS MR 2L 2) | SR
S( R)1Rind, F5¢ gtk With e hiBroYérRatotRbah heOr
NR' S%ﬁtz (_R, 2), wherein a! kyl, cycl oal kyl and aryl
bstituted or substituted; W 2008/ 016893

PCT / UB2Ciky/! BuldktifUiznts &Ry, B By, ay Be OisuBstitdtedr sGb&itutéd by one
e ol PR oD L o R K 5E%Cc
and S or -&¢ &Gatktyl CF,oeNBeReg fused ring systemthat
11 AGRARES R TRy BRIV NELBLRONEL o ore
fromN, @uhﬂmtheﬁts sdeatdd feh a G,-OR2IkeaE; CUCLslk@T halogen; OH; O-C;-
SUBSTI tURedy 11 S-C,-Cs alkyl,CFs; or NRy 1Ry, and
substituted het or substituted aryl of Ry, and R, are substituted by one or more
substituents selected from halogen, hydroxy, C,-C, alkyl, C;-C, alkoxy, nitro,
CNO-C(0)-C,-C,alkyl and C(O)-0-C4-C;-alkyl;
Rs, Re and Ry are independently hydrogen, lower alkyl, aryl, aryl lower alkyl,
cycloalkyl, or cycloalky! lower alkyl C(O)Rs S(O)Rs C(O)ORs C(O)N RsR¢; and
the substituents on Ry, Ry, R3, R4, Q, and A and A, groups are independently halo,
hydroxy, lower alkyl, lower alkenyl, lower alkynyl, lower alkanoyl, lower alkoxy, aryl,
aryl lower alkyl, amino, amino lower alkyl, diloweralkylamino, lower alkanoyl, amino
lower alkoxy, nitro, cyano, cyano lower alkyl, carboxy, lower carbalkoxy, lower
alkanoyl, aryloyl, lower arylalkanoyl, carbamoyl, N-mono- or N,N-dilower alkyl
carbamoyl, lower alkyl carbamic acid ester, amidino, guanidine, ureido, mercapto,

sulfo, lower alkylthio, sulfoamino, sulfonamide, benzosulfonamide, sulfonate, sulfanyl



R11 and R12 are independently H, Cl-C10 al kyl,
(CH2) 0. 6- C3- C7 cycl oal kyl, (CH2)0-6-
w@ apo16Bmryl )1 2, C(O) - C1l- C10 al kyl , PCT/US2007/074790
-C(O-(CH2)1.6-C3-C7 cycloal kyl, -C(O-0(CH2)0_
6-aryl, -C(O-(CH2)0_6-0Ofluggenyl,
C(O - NH-(CH2)O. 6-aryl, C(O-(CH2)O0.6-aryl, C(O)-
(CH2) 1. 6-het, -C(S)- Cl- CloOal kyl, -C(S)-(CH2)1 6-C3-C7
cycl%ﬂ@&m acyb%Lg n@;:rl(d@HQ§lggg1 su.g}sytuted aryl sulfonate, lower alkylsulfinyl,
Syt e 0
C(S) gﬁéb Qnﬁiro of HRQI%@IFIB&I loﬁéﬁélk%&% | b@/e?‘ﬁﬂéglsulfonyl

-6-aryl

O?NMMP@Q arrk'@y@:&hy's@e@lnwgra@k@}ﬂﬂmexﬁikzlawﬁl&foavl halogen-
2 fevel Bﬂ(@lme%a%\é\"ﬂalo@ag lovkdraRLkony oo (kiy(LO%(‘;?H

cloalk I and aryl’ are unsubstituted or subs

or FMdIO’é)hH’WREQ'kQWeP@SEM'tQrt%mertamym‘@épmwlafwc(o) NR1oRs3,
tr afb%!é?b%{l‘lfartﬂiﬁc%@idee%ﬂr%r gabamated dreNR AETOr ane,  or
R11 and 2 together with the nitrogen 4t Om f orm het ,
WR¥EE n the al kyI substituents of Rl1 and R12 may be
UNSYRSHIR, hesithd
L e b e e P oy o et o
O Res-ang Rk, Kggether.vathdie dsatgmi farm @go@rmmgm%eterocychc ring
subst Iaomaﬁﬂnggxﬁh%lsmetew%tdtwgahé 2y oB%anaﬁig%ﬁ% SHeSor two
substituted oné or nore  substituents selécted from
a C2- @ﬂé't'anwéﬁéeromp@emsﬂﬁctedﬁm%g@'ﬁgemxy@mnd gefur, which
al kyl heferbdychi®riRd Iﬂéb’b@':u%suﬁtltd}@%@%sﬁﬁﬁﬂlpﬁl&v%%lﬁ%* halo, lower
het or substituted aryl are substitu da
by oneélksnyiigwer alikypd: hvdiedyt owee pkexie ditro; arminealagsalkyl, amino,
hydr o I
20 C(Wow&%ﬂ(&ﬁarﬁln'é?’&yanglc%o@ lﬁ%)’car%b{kﬁ%f formg/l lower alkanoyl,
R7 ar @XPn%b@ﬁwe!hN ‘QWRS/@Irr’M gilowes @iy @rlkqmoylanyncaptargnlower
| oner Mio; anfycl oal kyl, or cycl oal kyl | ower alkyl

% 0)R5 (O OR5, C(O N R5R6; and the
su tltOl?é‘HtPs'Sé?? ipdepergdentiyydregengowgnalky, halgoen supstiutss lower
are i nglependesH | Ib!w@raéll%ﬁl H?aY&HeW%Mbsttthé’@rarﬁl H@f&genls‘&%ﬁtuted aryl
al ken){l I ovver al kynyl’, | ower al kanoyl,” | ower al koxy,
aryl , lowgnalkyl.oner al kyI am no, ami no | over al kyl ,
di | ower al kyl am no, | ower al kanoyl, amno [|ower

2. al Nﬁéy:orﬂbbblﬁd)acdb)'&ﬁ@to CHANe, WereIn R iKY):-C,CFEBANY which may be

car bal koxy, | ower alkanoyl aryl oyl , | ower
“”SW‘%%‘%{WP"”“@% banoyl, N-rmono- or N, N-di | over al kyl
car banoyl, | ower alkyl carbamc acid ester, am dino,

3. gueme@bﬁ@oum 8¢6bding 8 ARt D whefdih RQis éy@waéx;aWh)Hhtrhapbe
H_‘ sul f onani de, benzosul fonam de, sul f onate,

SHBSBHISE, 016893 PCT/ US2007/ 074790 - 49 | over
al kyl, aryl sul fonam de, hal ogen substituted aryl
4. Surrﬁeraamounhwu&formhdﬂw Glain it NyhereinaR.y Rs ahd IRA ke independently, H or

c fﬁb@( | ower al kyl sul finyl, |ower alkylarylsulfinyl,
1 al kyl sul fonyl, ar yI sul fonyl, aryl-Iower

al kyl sul fonyl Iomer aryl al kyl | ower
5. al Kyzk apypsuhd acoprdindal ©lgiem4, wherein n is 0.

6. The compound according to Claim 1, wherein D is -C(O), -O-, NR; or S(O)r.
7. The compound according to Claim 1, wherein A, is substituted aryl.
8. The compound according to Claim 1, wherein A, is phenyl.

9. The compound according to Claim 1, wherein A is a 5- or 6-membered heteroaryl.



| ower al kyl mercapt o, hal ogen-1ower al kyl sul fonyl,

phosphono (-P(=0 (OH)2), hydroxy-|ower al koxy
w@b@sphsey | or di -1 ower al koxyphosphoryl, PCT/US2007/074790
(R9) NC(O) - NR1OR13i | ower al kyl carbam c acid ester or
carbamates or -NR8R14, whereigg. R8 and R14 can be the
sane or different and are |n(§ependently H or | ower
al ke/l or R8 and R14, together with the N atom form

hey GOMpoEABEFEEINE &9 Gt%eﬁcwherem A s iRy larihiagphy.

n|trogen heteroring atons and may optionally contain

11. ONETHA comPdund dedrding #d Cfb@ﬁqr REVIRYa #rRfif: Sel ected from
nitrogen, oxygen and sul fur, which heterocyclic ring

may be unsubstituted or substl t¥d with | ower alkyl,
hal o, | ower alfkenyl, r alky yI hydroxy, | ower
al koxy, nigtro, ' LK

di | ower al kyT\ m hg; 0, carboxy, Iovver car bdllkoxy,
fornyl, |owerl al kanoyl oxo, carbarnoyl, N-Iower or

N, N-di | over &kyl Ocapbarpyl, nercapto, or |ower
al kyl thi o; and RO, d R13 are i ndependently

10. 5

hydr ogen, |ower alk dyen substituted | ower
al kyl, aryl, aryl lower alkyl, halogen substituted

or R e B H R ek R 2

cycl oal kyl which may be unsubstituted or substituted.
12. 3. THeeoomopod actoadingth Qirh d 1 Gviaéraind) isvd@) @i ©, BAOjrSCH;N or NH.
cycl ohexyl which may be unsubstituted or substituted

12,4, RS EATRRIREAEREIEN 17 A A AR gy

conmpound according to Claim1, wherein nis 0. 6. The

14. corfpegnthragedacionding to Claim rh WhenetmetheicompPoiirsd has(tB formula:
-0-, NR, or S(Or. 7. The conmpoyid according to Claim
1, wherein Al i substit t ed ."8. The conpound

according to re|n Al |is phenyl. 9. The
compound aonr ng N ; BRHD-AA,S a @) or
6- menber ed hét er ofry V\D 2008/ 016893

PCT/ US2007/ 0R4790, SCh 10. The compound according to
Claim9, wheréin Ais gyridyl or thiazolyl. 11.,The

or PRATRRLARALSHAIDE SRR Ao AL (1) T
wherein

Ry is H or C4-C, alkyl, which may be unsubstituted or substituted:;

Rz is H or C4-C,-alkyl, which may be unsubstituted or substituted:

Rs is H or C4-C, alkyl, which may be unsubstituted or substituted:;

R4 is cyclohexyl, which may be unsubstituted or substituted:;

A is 5- or 6-membered nitrogen, oxygen or sulfur containing heteroaryl, which may be
unsubstituted or substituted;

D is C(O), O, S(O)r, or NR;
A, is aryl, which is substituted; and

nis 0.

15. The compound according to Claim 14, wherein A is pyridy! or thiazolyl.



I R OM or pharmaceutically acceptable salts thereof
wherein Mis H { 12. The conpound according to Caim
waosmseein Dis C{O or 0, S(Or, CH3N or NHCT/LIS2007/074790

The conpound according to Caim1ll, wherein Ais
pyridyl or thiazolyl. 14. Thgjconpound according to
Caiml1l, wherein the conpound has the formula: (Qn
RBROH RN /CGCNADA (I NIY R OR4 or . _
16. phdhReBReHRARPSPIHRE Epe'aimn 85 suhareintthisr@6Y) or Onaed afyhispubstituted
withiraldd or C1-C4 al kyl, which may be unsubstituted or
substituted; R2 is Hor C -C4-al kyl, which may be
unsubstituted or substituted; R3 is Hor Cl-C4 al kyl,
17. whiTBR CREPOBRT Beroriag 1o Glews 1dhavingobeformual: R4 i s
cycl ohexyl, which may be unsubstigyuted or substituted;

Ais 5- or 6-mgybered nil\ﬁ,ro xygen or sul fur
cont ai ni ng het groar yl , ich may|be unsubstituted or

subst it ut Bk DA Q)\/Q, , —NR7A A, i@haryl,
which is sub§titugfed; and nis0. 15. The conpound
according torQ aio 14,r wherein A is pyridyl or

t hi azolyl . WO 2008/ 016893 PCT/ US2007/ 074790 -51.16.

or pHarhacetiiRamn serptlcdidng thareéd ai m 15, wherein Dis (O
or 0, and aryl is substituted wth halo. 17. The

ing to im21l, having the fornmula: n
18. %%%%Pg&?&ggor ng to &Iaﬁ}n 1, having the fogrmula:

(@,

R, 0
R N g N
™~y ~~ (Vi)
l - A—D—A,
R, O R,

and pharmaceutically acceptable salts thereof.

19. A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to Claim 1.

20. The pharmaceutical composition according to Claim 19, additionally containing an

additional antiproliferative agent.

21. A method for treating a mammal suffering from a proliterative disease which
comprises administering to said mammal in need of treatment a therapeutically effective

amount of a compound according to Claim 1.

22. A method of modulating cell proliferation comprising administering an effective
amount of the compound according to Claim 1, to modulate cell proliferation to a cell or

mammal in need thereof.

23. A method of inhibiting cell proliferation comprising administering an effective amount
of a compound according to Claim 1, to inhibit cell proliferation to a cell or mammal in need

thereof.

24. The method according to Claim 23, wherein the cell proliferation that is inhibited is

cancer cell proliferation.



Rl "-, NNCNADA (VI) R2 OR4 or pharmacetuically
acceptable salts thereof. 18. The conpound accordi ng
wo eoogloaises 1, having the fornmula: (Qn R3 O H PCT/BE20M7/074790
NC-N (M1) A-DDAl R2 OR4 and pharmaceutically
acceptabl e salts thereof. 1952A pharnmaceutica
conposi tion conprising a therapeutically effective
a 0 to Claima1l. 20
25, O ARE Bl of e PO Sfie Bt Panp = b op i g isterng to said
manamah a therapkelitcatp Bffactwe ragnaaint ofadcbrhpaumalaccording to Claim 1.
antiproliferative agent. 21. A nethod for treating a
manmal suffering froma proliterative di sease which
conprises adm nistering to said manmal in need of
treatnment a therapeutically effective anmount of a
conpound according to Claiml. 22. A nethod of
nodul ating cell proliferation conprising adm nistering
an effective anmount of the conpound according to
Caim1, to nodulate cell proliferation to a cell or
mamal in need thereof. 23. A nethod of inhibiting
cell proliferation conprising adm nistering an
effective anount of a conpound according to C aim 1,
to inhibit cell proliferation to a cell or manmmal in
need thereof. 24. The nethod according to O aim 23,
wherein the cell proliferation that is inhibited is
cancer cell proliferation. W 2008/ 016893
PCT/ US2007/ 074790 -52 25. A nethod of treating a
mamal afflicted with cancer conprising adm nistering
to said mammal a therapeutically effective anount of
a conmpound according to Caim1l.



