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WO 2007/ 104162 PCT/ CA2007/ 000428 | AP BI R DOVAI N

Bl NDI NG COVWPOUNDS FI ELD OF THE | NVENTION 5 The
w@Qerente2 nventi on concerns bridged conmpounds RATaCAIDTIEH0428

to | AP BIR domai ns, and which are useful for treating

proliferative disorders and di sorders of dysregul ated

apopt osi s, such as cancer. BACKGROUND OF THE | NVENTI ON

10 Apoptosis, or programred cell death, typically

occurs in the normal devel opnment and nai ntenance of

coml o plAREIRACHAIIRINGTG CBMEmNDs; ° °

damaged, di seased or devel opnental |y redundant cells,
in the absence of signs of inflammtion or necrosis.

FIELD OR THESINVENTIONt | ¢ pat hvvays are known to be
uI ated, nost parti uI ar i n cancer
Thqé/[

gRENtioTkeRcPS g ngl thakPindde "}Rj?’!ﬁ Aermaigs. and

whndh SRy GKFS fSrURALRG prtetdtivg Glsoﬁ:{é'rﬁérﬂﬁdj@ordér@ of dysregulated
ur odegener ati ve di seases and in inflammation. As

ap 91'3 SUth @t eANCBhs in a host apoptotic response have
been described in the devel opment or mai ntenance of
vira and bacterial infections. 20 The caspases are a

BA%H‘;RPWDFQBF&E INVENZIONnes fromthe class of
CoSHE AL S LSRR 8B P
maipteraaer ofwalthytissues inmulticainy organismsalt és @ edraplgx prmess/which

' I f.or I
rosiE % ol or Selrged el o%ociRRBionial FesloBFR St in ne
absgoceé ofignsmf inflactmation 26 negrosiki nes or i nmunol ogi cal

agents, or by release of mitochondrial factors, such
as cytochrone C foll ow ng genotoxic, chenotoxic, or

Intrinaidiapbptotic patiwagslaredinbwh & bé uysnégulat'e*dm,enodt rph'rti@hbﬂy h &fncer and

' otei ns IAP st tute a fam
PRty HR TS b el bs STl el Sl o8 multioi
sclarogis, bm hemdengemedFeaseﬁtdmrle WlambrlmﬂbﬁSAS eIl Calekations in a

ecause, 0 t hei r tra

nosf GERAR BepPE AR bdtn JdeToed FIRP foksiopiadt peipaiptenagse of vl
andi bateidpiat infegti@. pr ogr ammed cel |l death froma w de

variety of triggers, which include | oss of

honeostatic, or endogenous cellular growth control
AT o i 2007/ g1 Bl 6B A saces

HL1a

Wh"lr gg%gijq W't@F?ea’i“Ee’ieﬁP EPRBIOSISoHJIPEMak GellR e gaspases are
presiarmtras n&cmm&moganﬂaﬂh&mékb rceRIytiéElly dcarfed fAIBvRY external signals,
for | ﬁ,’ é ¥aso gontalgaRlNszcflnger

%my% 8§e {q§ Itipg Trom ligand driven Death Receptor activation, such as

cytokines or immunological agents, or by release of mitochondrial factors, such as

cytochrome C following genotoxic, chemotoxic, or radiation-induced cellular injury. The
Inhibitors of Apoptosis Proteins (IAPs) constitute a family of proteins which are capable of
binding to and inhibiting the caspases, thereby suppressing cellular apoptosis. Because of
their central role in regulating Caspase activity, the IAPs are capable of inhibiting
programmed cell death from a wide variety of triggers, which include loss of homeostatic,
or endogenous cellular growth control mechanisms, as well as chemotherapeutic drugs
and irradiation.
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termnus, with a capability of inducing
ubi qui tinylation of |AP-binding nolecules via its E3

wd togasaidunct i on. The human | APs, XI AP, H APl KCGI/642007/000428
referred to as cl AP2), and HI AP2 5 (cl AP1) each have
three BIR domains, and a carboxy term nal RI NG zinc

f Anot h I AP, NAIP, h t Bt R donni .
The Qiﬁ?%&ént@p pge éq]etr{pr% lpg)lologm{s S[f{blg‘tsﬁr rgmgwalkﬁowv\gg 'rbggulowrus IAP

repég't K%R) ddmhifS. FREY May AlBoRBNEinea RINIBJ kiac Bhderdionmsimatthel Ca

omal n. The X ~chronosgo
terminisp il rasplapg@lpmyf inducing gp(lg%rﬁat@p oiﬁﬂ’ h'lBQWE nicﬂécu%s via its E3
hgaééﬁ%h%&n ﬁh@ehuhﬁintlAP‘s NIAPARPEEIE sk teferred o anclpRep ad HIAP2

fector caspases, Caspase-3 an
(c1ARY) eacsiveRBIEG SoTBIBoRicLF 68 DPRCISTENAHRINALAIG, Qo rAnother
IAPCRARARES tHrE& BiOorh&Rs (Bahn QBIRZde@ItBIRB) Weth@RING domaln whereas
proteasone athma Vi a IVIt

t he ase
LivirRI AR ARd MLfAFﬁ gave Qjﬁﬁﬁ'PrB'RldP"Tag‘ B%‘E EP’I’-'@
chrcfrﬁﬁ%?n?g @ﬁs@'nﬁﬂﬁt& gf é’d&tdsﬁgkmﬁ)ﬁs gReRARAGIe 9f arl hGEP Wthh can inhibit

omain of XIAP inhibits the acti vi

the myggp&eampwn?as Gseass . aOA Aieckh Gasrapes Gabafpe-3 and
Cas%%@@ ﬁ\; &Fec‘f"bumlnp N daRtafoasduce e RimdvARst ddsﬁé‘se& wiengh the

ctor-receptor 15 associated fa
ublc(uﬁmﬁ@') -mediated prgteaacpme pathwapyia the Eadpg_ﬁq)qctl&t)b?fé RING zinc

fmg%ﬁ&?rﬁébnq %EﬁéY¢ YBIR3 &Jn%iﬁlﬂaﬁgmlﬁ‘!s.ﬁa@{b éﬂﬁ'ﬁ‘ﬁ’m&fé ¢aée§s@9 The

unction as a direct brake on
linkepBiR2odtinsain aEXAPnhibifs e @etivityioh gasrasesd @ndn - the BJR domains

ha\)gg% br}ete'nrb%s&%tw Sith %?eoiﬂf%‘?z?ctleﬂg oPAPS %\/Ith%gh@ﬁﬁéc?&ls factor-receptor

pro- survi val rogress
assouatehefaccien'(d'BAFfs) éladd h%@nd ¢ TAB1 ea&adnpgmpauelgwﬁwtmg survival

S|grfai| § 8@% ONEE amg{uﬂ Rhe n@p@ HAS fghciBY ad§ d\féét‘b‘?éke% tﬁe

cancer I's"to execute normal pathways
apopfosix casicade, Ny preaventing the apmrmfvg islybiting aetive Gﬁémﬁé@nd by re-

dirggﬁrggmgégpjﬁk%igﬁgl\mgr tggrﬁgtsuWaPMgg _various intracellular

ffactors commt suicide" if
renoved fromthis context. This induction of

Proggegg escggg%jﬁla sng F@/a ﬁ'%\fé \l;,)\é@tgllgﬂpmqan&%}%lcﬁ em
neapleaizcioay be viced as @ falhire ohgmensslls to emnlum naypal raﬂtuways Of
i th ol

o Nl LROELRREB1S B PR g rvor
varjpas iritrakcelAfariindtexttacelisipofastors, rantj H@ormam saicideaif gmﬂo@dlfﬂom this
coqt%;é Uttg%\nchtlopr?? ?@0%%?2820?1] %tlvgﬁ {) :ggeéoa]s? cascade.
CaNdr‘]ér @bllsahewg\mmmtr& ablilﬁ;siﬁaivarwnmrc& bq?asskths apbptesis aipgulation

er conti.nui ng..t ce :
a0 i eratopEte e et TREGHarkgf yaptpppe forcancer induce
at 16482 gt apbptbticrebyorde iy theeahsdramrget callf eesulting o réimsssimeor
initi\é\lrérggfstgr%\ég{?.%?q%g‘%ﬁgﬁéngqylogalse aﬁ?gvg%f ﬁe%ﬁdéjsf%egls whlc% arg I;Soptoms
resistek bk mablédif étmgtherraapysn@ndwtmumglthe proaéss of oncogenic/genetic
on RS e B BRI B o e s
ovesgned durigbility 16 effectivelyrtgeat &mamease SFisthierrhgre| mostaaaneer therapies,
ol a5 55 b PR b 38 b L BROGHGH iPlamer
cells sla edusy adtitignapdalitiar midry,eludits eettaack, ofispecifitity in inducing
apoptosis solely in cancer cells. The need to improve the specificity/potency of pro-

apoptosis agents used to treat cancer, and indeed other proliferative disorders, is
2
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WO 2007/ 104162 PCT/ CA2007/ 000428 inportant because of
the benefits in decreasing the side effects associ ated
wonopfio4aedm ni strati on of these agents. Ther ef a@E/CA2007/000428
finding novel nmeans of inducing apoptosis in cancer

cells is a highly desired nedical need and its

solution offers the possibilit tir . .
impartankbaeaves of B beantla i decroasinadli Gek??éﬁts aEtapideduitn
adﬂéﬂgkégﬁh gﬁtﬁegélg?&ﬁg Cﬁiegfgﬂegﬁndg]ynwebmdarwofpnmmng dppptdsis in

u [ v X [
st o s g st et e B on R A FRESEHS o
enuiééfs){g%f %tHﬁHfszié&h%&r sanpl es, as well as nost
[

shed cancer cell lines. Epidenm ol ogical
studi es have denonstrated that over-expression of the

A grbid ylof Bt ta |§d|éé3e§§1%96ér%b€@ell‘éﬂrﬁé? dﬂ/@mapblptdslsdwl the sustained

prognosi's and survival. For XI AP t shown
oveb aIRg0RS! OnR GETEE HEPERRERPIAR MBS s dhoumented i

ma&/ nﬁﬁ ??sdoﬂ‘lég@:amlﬂegpés R8Fad A5 estshdd mCeff telinnedre

lification of the 10%
Epld&!glpbglcalmudjﬁs @Mﬁﬂmt@ted st RYemBeressin g&Yﬂ?‘@HS tPss
ass@cné’l@P I\A%QO?F cllFftal gﬂ%ﬁa&@énd édg(?iwdFé}g(IKPde lispdoamtin @ascers as

car cl | ast omas, and ga Mé
divesse 8$ leokersia é(nﬂ)qvmmmr \Rver expresaiat §f HIAPAsNG EifEE resulting

from gncehfr@emr?rﬁgﬁ?é ?%PIIfRStlchﬁe FURALERSRERN, WRLSE Bnél'fr@passes

equen ni cal cancers. Thus,
both, rhasrbeab Dbseryed ip asvanieheef snaligeangias;, ineluding W"ebéa&tem?adena'

celloé:fggcgrgag% s, @ibl%?(kﬁeﬂﬂb %QFG c?r(:m@ﬂ%gt(?(?l ne‘gaﬁve regulatory

S may Il rec y cont ute to tunor
molemaigs eschi astﬁcbppean tsmnumont suppressonscwhich eeg very frequently lost in

clmW c?qrp\égrl%tSZﬁ%sf, b}sﬂfei qblh ﬁfupﬁl%? I’&Séeci’lvé n zﬁ\%%&uﬂbﬁ'dﬁhe
|ntri$19|e¢méd|alorls/h?adq1sta$|s1,3he sadplases, Ztﬁb mElSJm;t dlm‘ctly pondribute to tumor

her s
propfRSEpR AR FeRR oA ShYT R AT e Bl iigh 8 apoptosis n
can@éf &tk Iblyghé Use @frﬂotememakbmolecbles ammlrblmﬂ totapecifiaPAP dawains is the
q{ tFn d t hat antagonists of the |1APs, which nay
subjgahgf P'Prdl vi dual BIR domains, would disrupt the
anti apopt ot| c 25 function of the I APs. I|ndeed,

Wetq{g %erg YﬁBaékfmonoszr@Yeg tsg gﬁrlclakgfpalrtgg e %tﬁg tg?ﬂv q%%l éf?{ c(i]pmams for

aﬁe‘&tlﬁg fﬁefaimﬁ’p@tbﬁdafuhﬁbhdiﬂﬂﬁ 18Pst kive I@a&pnsmsed :ﬂ)atﬁntagndtsts of the

(AR whigh BT toihe Mebigaf Breaarasinelrotid SBERAks Bhnbptoti
fun)b(nlldggbfm@e mlfptst_ﬁcﬁem individbaYIRs ekne-agamtical ema@ sites forttize N-
resu S 1N

( ase as S~3
toringl SergS AL ARE. SeIaly-5ro-iRane MasT e ARG e SSufiies T 26 Gspases
3, ﬁ@na@dré%pédﬁaly ér’ﬂﬁchHr!mdlms lrﬁf)etrﬁfve fBt fRe, Caspase-inhibitory function

e

and- boun ear fo ec ctivati
of th PRI TR BNClact NrRnAL i e BePidfropiaes B BPsetilf inthe
reldage @€the ffive B@Islp\éswel 7 4 In tHeagmelov B, otfier |Aras:,ssech as c-IAP1
rot eosonnl | os either cas

an W%Fg?o H’:esf[ugcwstoﬁg\e Iﬁpswgew!gaagﬁgurg& @ng%rﬂ’ dlregt the activation of

theﬂJeruﬂth@bQé RIN@@81etien ofthé DAMDbeIBduAl tAlges of idivRIDAEIAPS

vari ou
themselves to cause proteosomal loss. In either case, small molecule antagonists of the
IAPs should be excellent pro-apoptotic agents, with potential uses in cancer, various

proliferative disorders and inflammation.
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proliferative disorders and inflanmmation. 35 3 WO
2007/ 104162 PCT/ CA2007/ 000428 A nmammal i an
wodeoolsesedri al protein, nanely Second PCT/CA2007/000428
M tochondri a-derived Activator of Caspases (SMAC)
whi ch ant agoni zes | AP function, binds mainly to the

A mAISTLT o e el BroipBrRaTarey St WisbaRiaénved Activator of
Casiseb (SMACH iwhizh antagbﬁiz% |AFF&|aat&fn,, blHHQmaGﬂy o thaBIR 3 or 2 sites on

Si ¢kl whi ch I
resgofiBIAPE o o Ay DB EE 2T e Bentioh P o D s Rrig e ucing
protding, IReapes HID), Cmmnﬂimﬁ&plhe | \ﬂ'nd:rﬁéhiagcbrﬁze the 2bilityl of A Prosophila

rmnal tetr a se nce hat
e T iseneny o sb bR The Bifgiuaais o o anplogaus GtasSonia 13ps via
a shoit BkRg tamfa;Sterrﬂ:hel tetrgdeptitie, taodequende ht fitd Mitd/thdBIR bifldihg pocket
conserved between the hunman 10 | APs

mai ns. i s
a“fgﬁ'af%& %Ee??SP%%ﬁ%ea%Fé'PnE R donmi ns of the human | APs,

each BIR being a zinc finger polypepti de domai n,
into a coordi nated Zn atom by two st ei nes and

The, SYeral topPiegy O B IR domainsay ighhéaonpsyed Bewegn the human

IAI%éHMéﬂW@én iAfividLAMBIR! ddaiiitor Bl Burh &Y Bs, 8ad BIR &%g a zinc finger
ndl n QB‘ocket for an AXPY notif on the surface of

P°'¥%&Htf BERM3iRniocked Miga soQidinatedZaraiem ddwo cysteines and a histidine
residueETNERI g;@c@mantsgré&héistﬁﬁ%sysﬁ%lAmhzfa% BIRY ?‘Tﬁhﬁéibﬂ%a;

groove I n ewm se

. pocket an
binglB RGket d B ATRAMeET @ b6 SUgaceRfEank Bif demainsTimese gre alterations
in thé hﬁérverh §mﬁ1|o'°a%i'd sdefceRRRat fdi ﬁemsﬁ%?etnﬁd |gropve in both

0SsSi bili (0] talnlng varil ous )
%'R@hb ?‘M‘Sﬁl WRihag desaikadnpmaipgais damainstiathe BIRs of other

IAF‘%I dART 8Rd cmCTlﬁlh %béﬁ/s A8 oQélﬂﬁ’tg %go?gfn!]r@' \;a'nﬁﬁs clR&de4RP Ratural

each of the BIR domai ns for ea

andpysinatiaidingingrrompeyndswhieh will kaye diffesentisoeciticitywintibinding affinities
bet@fe&‘? Eécﬁ SendBR 8&h‘i§ ﬁls erléBEﬁ gﬂﬂe PArd. tl’.’ﬁscleﬁf) r?hgaihg a&qﬁ fhich such

vs_ nor nal maj of ne
CO"@FPR#”Qﬁ %bﬂf@cythefblml fumt:dmaf tberiﬁégaentcanctem cellsoat normal cells is a

ma}%ﬁﬁ&xﬁ rch 8%%&’ Q%ry bR Pﬁ ok g&%rﬁs m?éq‘i cancer and other

tysregu on1s o served
profiferadive gisprsigrs whe;etdaSrngulaeslslAB fgfctidt R dbiseniiedg Itis wppfimdisy that

cer@RYci¥sed of BIR Bif g%&mpgﬂf@t@ HABRE R AP BIRE G (i éaagd

ency resu erapeu
SelerC@Vltst@d Ratenayt lre@ultlug al dustmcta&nempeuqmce/aniagéé; for ceﬁauh istrogural

cIaJst 'Bo?érttﬁﬁ’); re's@lggé %ﬁﬁ I’\ﬁlf Mﬁq ﬁrchf)r? é eB?e 8f IIuIléllr P protein,

or bRiJPy I [ ke and het erocycl ic m)dl fied AxPy peptidic
conmpounds have been descri bed which activate cellul ar
Caspase 3 by reportedly binding to XIAP BIR3. For a

A nyraberraf peptidieAsPy-liecaril mterecylic alodifiedmxBalpe ko corapdunds have

beewl%ggfriﬂéﬁ P A c%s%%g%g%y r&idie %@.mec%%tp‘”)g@ﬁlsm For

a regent rewgwme(ﬁlmme et2004nnualReyris id MediohdP Ghermstry, 48 (2006)
245862; SEh 80519 Biddrg - M&d ¥Rent-BLL 15 120057992 07: Oost et al.
J.Med.Chem., 2004, 47(18), 4417-4426; Park et al., Bioorg. Med. Chem. Lett. 15 (2005)
771-775; Franklin et al., Biochemistry, Vol. 42, No. 27, 2003, 8223-8231: Kip et al.,
Biochemistry 2002, 41, 7344-7349; Wu et al., Chemistry and Biology, Vol.10, 759-767
(2003); Glover et al., Analytical Biochemistry, 320 (2003) 157-169; United States published

patent application number 20020177557: and United States published patent application
4
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771-775; Franklin et al., Biochemstry, Vol. 42, No.

27, 2003, 8223-8231; Kip et al., Biochemstry 2002,
wOlo7/7B462- 7349; Wi et al ., Chem stry and Bi ol ayy1/CA2007/000428

Vol . 10, 759-767 (2003); G over et al., Analytical

Bi ochem stry, 320 (2003) 157-169; United States

publ i shed 35 patent applicati on nunbe 0020177557;

nurBbRt 2080 9588 60 Sitler BHBRNPAPERT! PLPAERALEIET 2 1o
us%éb?stmog@gﬁﬁﬂ Wé@é?é?tbl ﬁs? gmeﬁe&?atemﬁmrcageaﬁamaﬁﬁzs

ni te s publ.ishe l.catjon nu
USERIRIGRTaBoKE ePA LnoR et bytlipaed BAlBTt Bl A
US2euH/6 Ry o1 nunber U82005/0197403A1 and United

St at es publi shed patent application nunber

US2006/ 0194741A1. 5 The af oresai d conpounds have been
Theﬁ&‘f@%atd%dnﬁfoﬁﬁ&s RéVd edhahein B Bigel aRidomated BIRFWonAIA of XIAP via

| acenent of fluorescently-1abel ed probe and t

hey.
dlsagmntp&a ﬂH@f@éféerﬂwl@@@&tRw%ancb\héhﬁpmaréo ipdpegan %thotlc
evet mCé‘Qél&Et s6€flcahd %%ll Whéshmﬂ%cﬁ@r%f/ ih thel 168 rﬁleerolar-r}anomglar

m cr onol ar - nanono range. These conpounds di spl aye
rangeokheisg cqmgurwtqlsnlqwd qopklgf\@)\/oca@wtyahlﬁqurdtﬂ%@ limited bicavailability

P Rdv YimhEd F;gw Ic&figy e have linmted
anthg?g?é%fta@c é’%df’*gat?'fbg% s‘,§1 C?AP Bl R domai ns

represent an attractive target for the discovery and

§

TV BREAaR: rrPCiRt o SRPRE ikt RARE SarcbEheytiopment of
nomhﬂneapeuntsawmmecﬁﬂymam KeEtNEnON proliderativedisondersraugh as
cardkgViously disclosed a series of conpounds which bind

to'the BIR units of the IAPs and i nduce apoptosis in

vari ous cancer cell lines (US published patent

I i [ 0264379). A characteristic of
sumégv‘bﬁgﬁﬂﬁt!%-ﬁﬁﬁpresence of 20 a central
TthMK/élﬂbr*sd'laV@ p%%dusl%\&’sd&% ReeRbdotborfoRRds WhRh bind&o the BIR units

i nkage of two BIR binding units via a substituted

of tw HPoﬂ qngt induce gpoptosisdn é?@\’ééaf“éﬁf celhbines; (US, publishas: patersn
apphbationiRimberote28087R! A chirdctelisticas ?nes@ rc@HpG@ﬁdéTQYr% & presence of

and dlstlnctly advant'ageous cl asses of conpounds

a cefpral gyrraliding ung| AVe Aew bersin disclps: taldhe hml@gaqu tw;gBrR bipding units
via h%@Hthut@& p?rfrolﬁlﬁ%omﬁ Fofer@fée foF theVditb! @ﬂ-:% dé?i%ﬁ %EP Ig_ihér‘?nlc:lal nature of

i nes, ove elrr co resgondl ng non-

the finikagien Brovigdap pavrl and distinotivadvanisgeors cta@mmmp@ueqiﬁ wigh up to
100061d"iSGFesY ih EP@QE)‘? REulti r%iﬂ:ﬂ?ﬁ InHE%’tloqu aEQ&E)Q?‘:a‘:gLé ist@rious cancer

properties f humah ‘cance
celliges pvagibet §pvesplonémg wembaégedwaml@dm cerhpounds égi titat these

conﬂfo‘i’]ﬂﬁs dE?iQ#HJe r‘é?&@ﬁp éth%F@S h{y ?Hﬁéc%hh?éfe Rpc{pei‘trég for the

I nt SIC Su
tfeaW@mto:@ h&meaRr gamﬁrenéyvantagenhslw the nlgpralnal/nature optredsidging group

can! B chos8n &P the tHinklaliBn of the high intrinsic (sub-nanomolar) cellular

potency to microgram/kg potency in inhibiting and/or suppressing IAPs in several in-vivo

xenograft models of human cancers. Furthermore, the compounds described have
pharmaceutically acceptable stability in a range of mammalian tissues and fluids and have
pharmaceutical properties which ensure adequate solubility and bioavailability using
various routes of administration, suitable for clinical use. Such administration results in
sustained in vivo effects in mammals as measured in normal and tumor tissues.
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xenograft nodels of human cancers. Furthernore, the
conpounds descri bed have 30 pharmaceutically

woamospiadl e stability in a range of mammal i an RGTREAX®87/000428
and fluids and have pharnmaceutical properties which
ensure adequate solubility and bioavailability usi ng

vari ous ro of adm.nis | e. for .
in ¥ e EtteT e Rrp StV R P s gl e ishiRer. enantiomer,
diastesdodsonet or taudmer of Bfceaippundirepeeseates byFamaatauroed: i n
normal and tunor tissues. 5 WD 2007/104162

PCT/ CA2007/ 000428 | n one enbodi nent of the present
invention, there is prowded a | sorrer enanti oner,

di astereoi soner or tauto of oanﬁQ?nd represent ed
E:OQ

by Formula | or I1: Ql-Al - N R300
H BGHO R3r\ RL N-AN \/KNél\'SRlOO OHR2

Ql-A1l -C H OBG HO R0 RE NNNR2 HOA-Q
wherein mis 0, 1 or 2; 103é(|s NH Oor S5 BGis 1)
-X-L-X1-; 15 X and X1 are in?ependently sel ected from

oo R r
R1.N\;/“\N/'\H/N\}

R H O A-q

f
R1' ry

i
wherein
mis0, 1or2;
YisNH, OorS:;

BG is
1) X-L-X'-;

X and X" are independently selected from
1) O,
2) NR™,
3)S,
4) -C4-Cq alkyl-,
5) -C4-Cs alkyl-O-,
6) -C4-Cs alkyl-NR"-,
7)- C4-Cs alkyl-S-,



1)0, 2) NR13, 3) S, 4) -C1-C6 alkyl-, 20 5) -C1-C6

al kyl-O, 6) -Cl-C6 al kyl -NR13- 7)- Cl1-C6 alkyl-S-, 6
w0/M00203762104162 PCT/ CA2007/ 000428 O O 9) O HRCINCA20)/000428

HHOIIl OO 512) 00 O S 13H HO 14) O Hor H

Ny-y 15) O10 L is selected from 1) -Cl-C20 al kyl -,

2) -CZ-%G al kenyl -, 3) -C2-C4 al kynyl -,

15)

10 L is selected from:
1) —C4-Cyo alkyl-,
2) —C,-C¢ alkenyl—,
3) —-C—C, alkynyl—,
4) —C3-C; cycloalkyl—,
15 5) —aryl-,
6) —biphenyl—,
7) - heteroaryl—,
8) — heterocyclyl—,
9) —C,-Cs alkyl-(C,-Cs alkenyl)- C,-Cg alkyl—,
20 10) —C;4-Cs alkyl-(C,—C, alkynyl}-C4-Ce alkyl—
11) —C4-Cs alkyl—(C5-C; cycloalkyl)}-C4-Cg alkyl—,
12) —C,-Cg alkyl— aryl-C,-Cg alkyl—,
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4) -C3-C7 cycloalkyl-, 15 5) -aryl-, 6) -biphenyl-

7) - heteroaryl-, 8) - heterocyclyl-, 9) -C -C6
woatokylo4§€22- C6 al kenyl )- O -C6 al kyl -, 20 10) PAOIELH07/000428

al kyl - (C2-C4 al kynyl )-Cl1-C6 al kyl- 11) -Cl1-C6

al kyl - (C3-C, cycl oal kyI )-Cl1l-C6 al kyl - 12) -C1-C6

al kyl - yl-C, -C6 al , 7 WD 2007/ 104162

PC'HBCAQG@E’NBYJGWQBBHYR'@; -Ce@kyls al kyl - bi phenyl - C1- C6

|-C1-06 alkyl-, 15
k‘%:ecégg'f‘y'ﬁiettg%@hc icoft B al byl - 16) -C1.Cs )

al kw)—&caalw rwtefywcyl—§1{>3plkylary| Y- aryl -, 18)

r a - A -, 19)
-he 8 %Pn(lyrt%etera/cyclyl OH20) HO, or O
I17|)|A@14—1E&rjd+kyl --$ 21) H 10 wherein the al kyl ,

Suwybg@?gg%%’het%grﬁﬁ' oal kyl are optionally

one"or nmore R6 substituents, and the

ar y19) -hetermeyglyl;Y-heteeyayelylyl , and heterocyclyl are
optionally, substituted with one or nore R10
substi tuenfs; HQ and QL are independently selected from
15 1) HOR', or 3) S(ONRLL; or Qand QL are

endent Iy sel ected from 20 1) aryl, or 2)
het oaryl, the aryl and the heteroaryl being
optional | yosubstituted with one or

~
N~ ~C;-Cg alkyl—%
21) W 1-Ce alky ,

wherein the alkyl, alkenyl, alkynyl and cycloalkyl are optionally substituted with one or
more R® substituents, and the aryl, biphenyl, heteroaryl, and heterocyclyl are optionally

substituted with one or more R'® substituents;

Q and Q' are independently selected from
1) NR*R®,
2) OR", or
3) S(O).R"; or

Q and Q' are independently selected from
1) aryl, or
2) heteroaryl, the aryl and the heteroaryl being optionally substituted with one or

more R'° substituents:

A and A are independently selected from
1) —CHz—,
2) —-CH,CH,—,
3) —CH(C4+—C; alkyl)—,
4) —CH(C;3~-C; cycloalkyl)-,
5) —Cs—C; cycloalkyl—,
6) —CH(C1-Cs alkyl-C5—C; cycloalkyl)-,
7)-C(O) -, or
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nore R10 substituents; A and A" are independently
selected from 25 1) -CH2-, 2) -CH2CH2-, 3) -CH(Cl-C6

woatokylH162 4) - CH(C3-C7 cycl oal kyl)-, 5) - C3- @CT/CA2007/000428

cycl oal kyl -, 30 6) -CH(Cl1-C6 al kyl -C3-C7 cycl oal kyl) -,
7) -C(O -, or 8 WD 2007/104162 PCT/ CA2007/ 000428 8)

-C(O ORL3; and R10 are independently selected from

1) § -—Q(O)QF%; Cl-C6 al kyl optionally substituted wth

one or nore R6 substituents; R2 and R200 are
,independently selected from1) H or 2) CL-C6 alkyl
R apd Ronars ipdepgndentty relestes f M one or nore R6

subsgy i wents; 10 R3 and R300 are independently Cl-C6
al kgl optional ly substituted with one or_nore R6
subd} iGioenalsyl orlionally spestifyted wilk ane AHBBENR eHbsijtuents;

selected from 15 1) H, 2) haloal kyl, 3) F-Cl1-C6
yalkyl,, 4) 4-C2-C6 al kenyl, 5) 4-C2-C4 al kynyl, 20 6)
R"an -E:WGC'SJ@Q*R%!F’RWY,SGIGF}G rant3- C7 cycl oal kenyl, 8)

aryl‘)HQ r -heteroaryl, 10) (--heterocyclyl, 25 11)

- het'erobi cycl yl ,

2) C—Cs alkyl optionally substituted with one or more R® substituents;

R® and R*® are independently C,—Cy alkyl optionally substituted with one or more R®

substituents;

R* and R® are each independently selected from

1) H,

2) haloalkyl,

3) «—C4~Cs alkyl,

4) «C,-Cg alkenyl,

5) «Cx-C,4 alkynyl,

6) —Cs~C; cycloalkyl,

7) «Cs5-C; cycloalkenyl,

8) «aryl,

9) <« heteroaryl,

10) —heterocyclyl,

11) —heterobicyclyl,

12) —C(0)-R"",

13) —C(0)O-R",

14) —C(=Y)NR®R®, or

15) «-S(0),-R",
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R°® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents:

Réis
1) halogen,
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12) 4-C(O-R11, 13) -C(OOR11, 14) -C(=Y)NR R9, or
15)"' S(O 2-R11, 30 wherein the al kyl, al kenyl,

waoatokympsiie2 cycl oal kyl, cycl oal kenyl is opti onalRGI/CA2007/000428

substituted with one or nore R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
het erobi cyclyl is optionally substituted with one or
nmorzd RO9 substituents; R6 is 35 1) hal ogen, 9 WO
20%/% 162 PCT/ CA2007/ 000428 2) N2, 3) CN, 4)
hal 5) C1-C6 alkyl, 5 6) C2-C6 al kenyl, 7)
szhapﬂlwyl 8) C3-C7 cycl oal kyl, 9) C3-C7

opl 10) aryl, 10 11) heteroaryl, 12)
hetc‘pJ 66@61 ILYI 13) heterobicyclyl, 14) OR7, 15)
S(@)mazcaau@nnls) NR$R9 , 17) NR8S(O)2R11, 18) COR7,
19)76%)@3&9“20) CONR8BR9, 20 21) S(O 2NR8R9 22)

0C( O Y-R11,
8) Cs~C; cycloalkyl,
9) Cs;-C; cycloalkenyl,
10)aryl,
11) heteroaryl,
12) heterocyclyl,
13) heterobicyclyl,
14)OR’,
15) S(O)mR’,
16)NR®R®,
17) NR®S(0O);R",
18) CORY,
19) C(O)OR’,
20) CONR®R?,
21) S(O),NR®R’
22) OC(O)R’,
23) OC(O)Y-R",
24)SC(O)R/, or
25)NC(Y)NRSR®,

wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with
one or more R' substituents;

R is

1) H,
2) haloalkyl,
3) C4—Cs alkyl,
4) C,-C; alkenyl,
5) C,-C, alkynyl,
6) C;-C; cycloalkyl,
7) Cs-C; cycloalkenyl,
10



24) SC(OR7, or 25) NC(Y)NR8R9, 25 wherein the aryl,

heteroaryl, heterocyclyl, and heterobicyclyl is
wophi/oad2 y substituted with one or nore RLO PCT/CA2007/000428

substituents; R7 is 1) H 30 2) haloalkyl, 3) Cl1-C6

al kyl, 4) C2-C6 al kenyl, 5) C2-C4 al kynyl, 6) C3-C7

cycloal kyl, 35 7) C3-C7 cycl oal kenyl, 10 WO

208)7/at¥)A162 PCT/ CA2007/ 000428 8) aryl, 9) heteroaryl,

10 SEQcyelyl,  11) heterobicyclyl, 5 12)

R8 =Y), 'or 13) O -C6 al kyl -C2-C4 al kenyl, or 14)

CliQetdraghclyC2- C4 al kynyl, wherein the al kyl, al kenyl,

al lﬂ/)t lter?tgiéﬁ\w,al kyl, cycloal kenyl is optionally

subs |8tlg th one or nore R6 substituents; and
Whe2)R'R'NEGEYargr , heteroaryl, heterocyclyl, and 10

he bk c A i gnal |y substituted with one or

m)ﬁg)r‘%lb%ﬁ %%&i%“fﬂ%&% 8pR8 and R9 are each

i ndéy@rCealkylAC, 0, dikyng) hal oal kyl, 15 3) Cl-C6 al kyl,

4 - al kenyl ) - . 6 =i, : ,
wneii 0 R o R G0, SR Sl st
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents;

R® and R® are each independently

1) H,

2) haloalkyl,

3) C1—Cs alkyl,

4) C,-C; alkenyl,

5) C,-C, alkynyl,

6) C;—C; cycloalkyl,

7) C;-C; cycloalkenyl,

8) aryl,

9) heteroaryl,

10) heterocyclyl,

11) heterobicycliyl,

12) C(O)R"",

13) C(O)Y-R", or

14) S(0)-R"",
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R™ substituents;

or R and R® together with the nitrogen atom to which they are bonded form a five, six or

seven membered heterocyclic ring optionally substituted with one or more R® substituents;

R is

1) halogen,
11
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wonver/eidme2t he al kyl ,

9) heteroaryl, 10) heterocyclyl,
12) (O R11, 25 13) C(OY-R', or 14) S(O 2-R11,

al kenyl , al kynyl, cycl oal kBdT/CA2007/000428
cycl oal kenyl is optionally substituted with one or

nore R6 substituents; and wherein the aryl,

heteroaryl, heterocyclyl, and heterobicyclyl is
optd)oN&kl y substituted with one or nore R10

subgt Rjyuents; 30 or R8 and RO together with the

ni trogeh atomto which they are bonded forma five,

si 4)oB(ORB}OR derber ed heterocyclic ring optionally

su t'bt_%{%ﬁ(yvith one or nore R6 substituents; RI1O0 is

35 1) ﬁasoggh, 11 WD 2007/ 104162 PCT/ CA2007/ 000428 2)
NO&B) 8)-Oglkeayl, B(OR13) (OR14), 5) Cl1-C6 alkyl, 5 6)

c2- al . ) C2-C4 al kynyl, 8) C3-C7 cycl oal kyl,

9) -Céff‘%%}“@m kenyl, 10) hal oal kyl, 10 11)OR7, 12)
NREYO C-Ch3yclGiyl, 14) COR7, 15) C(O O R7, 15 16)S(O
R7,9) %:Z-)Cy%/]c\lﬁﬁgﬁyl, 18) S( O 2NR$R9,

11) heterobicyclyl,

10) haloalkyl,
11)OR’,
12)NR®R?,

13) SR/,

14) COR,

15) C(O)OR’,

16) S(O)mR’,

17) CONR®R®,

18) S(0).NR®R?,
19)aryl,

20) heteroaryl,
21) heterocyclyl, or
22) heterobicyclyl,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkeny! is optionally substituted

with one or more R® substituents;

R is
1) haloalkyl,
2) C4—C; alkyl,
3) C,-Cg alkenyl,
4) C,-C4 alkynyl,
5) C;—C; cycloalkyl,
6) Cs-C; cycloalkenyl,
7) aryl,
8) heteroaryl,
9) heterocyclyl, or

10) heterobicyclyl,
12
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19) aryl, 20) heteroaryl, 20 21) heterocyclyl, or 22)
het erobi cycl yl, wherein the al kyl, al kenyl, al kynyl,
wayot/omlideyl , and cycl oal kenyl is optionally suEavCA200T60428
with one or nore R6 substituents; 25 R11 is 1)
hal oal kyl, 2) Cl1-C6 alkyl, 3) C2-C6 al kenyl, 4)
C2-A4 al kynyl, 30 5) CSC7choaIk 6) C3- C7
whereindhe alkklealyenyl ayngly gycloaiyl, mglgal@enyiqs opggmally substituted with

oo A5HGPIE kB Ml AT etk an

heterbicgelyilis opticnalty$ybstitptedosithigre oragare (ﬁh‘% suhsyituents;
optionally substituted with one or nore R6
substituents; and wherein the aryl, heteroaryl,

R%iheterocyclyl, and heterobicyclyl is optionally

su sthl f?gfkgﬂd vvlth one or nore R10 substituents; 5 R12
is' 1) alkyl, 2) Cl1-C6 alkyl, 3) C2-C6 al kenyl ,
4)2)CZ}1€@6aik}4ynyl 10 5) C3-C7 cycl oal kyl, 6) C3-C7

5%?20%% Wi 1) 30T B) heteroanyt. 9
) C,-C,4 alkynyl,

5) C:—C; cycloalkyl,

6) C;-C; cycloalkenyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl,

10) heterobicyclyl,

11) C(O)-R",

12) C(0)O-R",

13) C(O)NR?R®,

14) S(O)n-R", or

15) C(=Y)NR®R?,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R'® substituents;

R'® and R are each independently
1) H, or
2) C4-Cg alkyl; or
R and R are combined to form a heterocyclic ring or a heterobicyclyl ring;

R¥is
1) H,
2) NH,, or
3)NHFmoc;

13



11) ¢(O-R11, 12) C(OOR11, 13) C(ONRBR9, 14)
S(OmR11, or 20 15) C(=Y)NR8R9, wherein the al kyl,
waoatokampslie2 al kynyl , cycl oal kyl, cycl oal kenyl i SPCT/CA2007/000428
optionally substituted with one or nore R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl is optionally
or g pIPSirug; ot the aamploundh ef larmutar leor i labealed twithzedatectabls IakeBor an
aﬁiﬁF&Eta 14 are each independently 1) H or 2) Cl-C6
a ; or R13 and R14 are conbined to forma
heterocyclic ring or a heterobicyclyl ring; 30 R20 is

S S e VR VBARRE g o

5  repregentedabyl Fasmulal 1-ivs | abel ed with a det ect abl e | abel or
an affinity tag. In another aspect of the present
i nvention, there is provided an internedi ate conpound
5 represented by Formula 1-iv: O 0 R3 PG3N N(N R5
R HOON 1-iv R4 wherein P&,ﬁl, R2, R3, R4, and
R5 are as defined herein. 10 In ot her aspect of the
present invention, there is provid an internediate
conmpound represent edllaby g-orRel a ivi NH2 Rl 0 R3

e N\.)J\N

wherein PG, R, R?, R%, R*, and R® are as defined herein.

10
In another aspect of the present invention, there is provided an intermediate compound
represented by Formula 2-iv:
NH,
|IQ1 (e R3
PG4'N\./KN/'\’(N
RZ H O R
o N
2-iv R
15

wherein PG*, R, R? R® R% and R® are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound
represented by Formula 3-ii:

14



PA NANNRHOR N OR5 2-iv 15 wherein P34,

R, R, R3, R4, and R5 are as defined herein. In
waoaot/bee2aspect of the present invention, therRCT/GA2007/000428

provi ded an intermedi ate conpound represented by

Formula 3-ii: 14 WO 2007/104162 PCT/ CA2007/000428 Q-
OHR2/ N P& N(~N—R30R1 HO L 3-ii O~ NH
RLOR3IiIi PANNN R2 H@A V\,hrel PA, R, RZ,

R3, A and Q are as defined n lan L |s -(C}Q)r-
-(CH2)r Y- (CH2)r -aIkyI gL#k »PG

-al kyl -heteroaryl -al kyl -, ¢ oaJ%yI or
heteroaryl. 5 In anot her ect of the 6¥esent
invention, there is provide i nt er medi at e conmpound
represented by Fornula 4(i)/ R29 PG4oo H N NRoo

34ii
o=
N-H
31 o) R3
e A A A
= |
RZ H

0] A*Q

wherein PG*, R, R?, R%, A, and Q are as defined herein, and L is —(CHy),-, -(CHa)-Y-
(CH,),-, -alkyl-aryl-alkyl-, -alkyl-heteroaryl-alkyl-, cycloalkyl, aryl or heteroaryl.

In another aspect of the present invention, there is provided an intermediate compound
represented by Formula 4(i):
Rzo PG

"N
H, ‘R100
o) N

(0]
Q./A N R300

F’G4
4
wherein PG*, PG*®, L, R", R'™, R2, R%, R®, R*®, A, A", Qand Q' are as defined herein.

10
In another aspect of the present invention, there is provided an intermediate compound

represented by Formula 6-ii:

15



O VA NR30O /NH HN LRBRNA-Q R j-NO'NH

P& -R2 4-i wherein P4, P&400, L, R1, R100, R2, R200
WARB0RBAD:2 A, A Q and Q1 are as defined herei reCT/QA20D0Ti000428

anot her aspect of the present invention, there is

provi ded an internedi ate conpound represented by

Formula 6-ii: 15 WO 2007/104162 PCT/ CA2007/ 000428 QL

"AN 0 HR200 NN p ' 0on O RL ORI P&A.N

N~/N R2 H~0 A - - vvhrean P&4, PG400, R, R100,

R2 R200 R3 Rsoo, A 7fﬁ> IQG%% defi ned

ect J of Hresent invention,

herein. In another

there is provided an int®rnedi at% corrpound 5

represented by Formula 7-i;  QUA' N R2oo N O PG400
= =

~-NH Rsoo O N R100

oc 4.N\;)J\N/'\[rN
R H O A
6-~ii
wherein PG*, PG*PR' R'® R2 R™ R’ R¥*® A A' Qand Q' are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound
5 represented by Formula 7-v:

L
H, 4<
N
31 0 R3 o)
PG4N\_/”\NJ\”/N
- 1
R H 0O A-q
7-v

wherein PG*, PG*® L, R', R'® R? R* R3 R*® A, A', Qand Q' are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound
10 represented by Formula 8-ii:



LHN4RLORIO PANNNR2 HO AQ 7-v wherein
P&, P&10 Rl1l, R100, Rz R200R3, R300, A, A , Qand Q

waoazoe7/asietef i ned herein. | n another aspect of RATCA2007/000428
present invention, there is provided an internedi ate
conmpound 10 represented by Formula 8-ii: CO2H O ,~ L

NH RI100 Or PAN' NN R200 HO A -QL 8-ii 16 WO
wher2DOAG 641 GPCPRYF?, @42 a6d Q) @f=tasdefined herein.PG4, r, L,

R100, R200, A" , and QL are as defined herein. In

anot her aspect of the present invention, there is
In arjthey iagpett afithe presentidivertion ctheyeds pbvided @nastermexdiate yyompound

For%IaF‘s-iii: c-z1 NO o0 Nr NHHLHO\ " R200
repregenied By ReMRYIaS¥s 0 Pas PGA N NFNR2 HO A-Q 8-ii |

5 wherein P&, r, L, Rl, RL100, R2, R2001R3, A, A , Q

and Q1L are as defined herein. A1

o

o)

8-ii

wherein PG% 1, L, R", R'™® R% R® R® A, A', Qand Q' are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound

represented by Formula 17-i:

]
Q SAY O |7| R200

N-H 174
Rt O R®

PG4‘N\/“\N/'\[(N

10 F_Qz II'I O A*Q
wherein PG, L, R!, R, R% R R3 R*®, A, A', Qand Q' are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound

represented by Formula 18-i:

17



I n anot her aspect of the present invention, there is

provi ded an internedi ate conpound represented by
WOoEmoTu4a6217-1 0 QL ~Al 0 H R200 P4 R300 O RLOPOH/¢\2007/@0428

0" O=S, NH17-i RLORIPA. NN N1I0O R HO A-Q

wherein PG4, L, Rl, R100, R2, R200 Rs R300, AL A , Q

and QL are as defined herein. In another aspect of the

present invention, thereqQ'sipr Qyi ded apy,i nternedi ate

conmpound represented by Foymulja 18-i R 17 WO

2007/ 104162 PCT/ CA2007/ 00 N #F200 (NN

N, PG4 R100 R300 0 H N-- HI Bbob- 1|§1'-Oj) K NNH R1

0 RBPGA NN R2ZHO AQ, rein P4, L, Rl, R100, R2,

R2o0 R, R300, A, A , Qan are as defined herein.

I n anot her aspect of the esent invention, there is

provi ded an internedi at€’ coypound 5 represented by

Formula 19-2: PG0 0 L

N-H  qg,

o=
N-H
RZ H

0] A‘Q
wherein PG*, L, R, R'® R? R? R3} R¥ A A' K Qand Q'are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound

5 represented by Formula 19-2:

PG20. 0

1

\-PG
X
IL/
X
PN
0~ ~OPG? 19-2

wherein PG', PG?, L, X are as defined herein.
10

In another aspect of the present invention, there is provided an intermediate compound
represented by Formula 19-3:

18



10

N PGL X PGL, NO OP& 19-2 wherein PG, P&, L, X
are as defined herein. 10 In another aspect of the
werente2 nvention, there is provided an i nt errGIutA10e7/000428
conmpound represented by Forrmula 19-3: 18 WO
2007/ 104162 PCT/ CA2007/ 000428 P&RO ONH X HN 0 OP&X
19-3 wherein P&, L, and X, are as defined herein. 5
I n anot her aspect of théeG30 t invention, there is
provi ded an intermnedi ate conpound represented by
Formul a 19-8: R4A0OR500N O RRZOooqyHN I N , PG4 R300 O
RIOO Xt L/ X RL 00 R3 P&-Mv '"NNR2HONMRS O
19-8 wherein P&, L, X X1,/Rl, R100, R2, R200, R3,
R300 Ra R400, R5 and R50 are as defined herein. 10

X
HN

o7 OP& 493
wherein PG?, L, and X, are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound
represented by Formula 19-8:

RA00R500 o 200
NJ\/N Sy Pet
R3® o R1'00
/X1

pa+ \/U\ /k”/?

wherein PG* L, X, X', R", R'®°, R"‘, R2°°, R3, R®™ R* R* R®and R* are as defined

herein.

In another aspect of the present invention, there is provided an intermediate compound

represented by Formula 20-1a:

19



I n anot her aspect of the present invention, there is
provi ded an internedi ate conpound represented by
WOoEmoTul426220- 1 a: 19 WO 2007/ 104162 PCT/ CA2007/ra00d£1307/000428
RARSN O N. PGL Xi PGL N 20-1a 0 NR4R5 wherein PG,
L, X, X, R4 and R5 are as defined herein. 5 In
anot her aspect of the present invention, there is
provi ded an internedi at ere d represented by
Formula 20-2: RARSN O N H X\ HN20-2 ONMR5 10
wherein P&, L, X, and X1, ar ﬂspgéfi ned herein. In
anot her aspect of the present\ ihvention, there is
provi ded an internedi ate co und represented by
Fornmul a 20-4: 20 WO 2007/ 10&1 62 PCT/ CA2007/ 000428
RARSN 0 O N~y NH2 R3 Xi ¥ R3 H2ZN N 0 O NR4R5
wherein P, L, X, X1, R1,/R100, R2, R2oo, R3 R300,
R4, R400 R5, and R500 afe\a efined herein. 5 1In
anot her aspect of ttp%uN efit '@ nvention, there is
provi ded a process for prjoduci ng
o7 "NRAR®

wherein PG', L, X, X', R* and R® are as defined herein.

5 In another aspect of the present invention, there is provided an intermediate compound

represented by Formula 20-2:

R4RN._O
N-H
X1
|_’
X
y-N 20-2
o NR4R5

10  wherein PG* L, X, and X', are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound

represented by Formula 20-4:

20



10

15

conmpounds represented by Fornmula |, described
her ei nabove, the process conprising: a) coupling two
wO whEraeeti at es represented by Fornula 1-iv: 0O PARICA20RB000428
PG N'k NNNR2Z HO A- Q 1 -iv 10 wherein P&, R, R2,
R3, A and Q are as defined herein, 1in a solvent; and
b) renoving the protecting grou(gs so as to form

compounds of Fornmula 1. IR aspect of the
present invention, there is prypvided process for
produci ng 15 conpounds represgntnd romula |,

descri bed herei nabove, the prycess geonprising: a)
coupling an internedi ate reprgsented by Fornmula 2-iv:
NH2 R1 0 R3 PG4A. N 11K N(N HO AQ 2-iv 21 WO
2007/ 104162 PCT/ CA2007/ 00042'8 wherein P4 is a

protecting group, and Rl R2, R3, A and Q are as

defi ned herein. and vated diacid (0.5 equiv) in
a solvent; and b) re VI he protectlng groups so as
to form conpoundsHg 5 I'n anot her aspect
of the present inventi 5|s provi ded a net hod

for the preparation of aO phar rraceutl cally acceptabl e

wh%f?’n P&t L CcRMORN g?“f RE Ok IRa F'{3°‘HW R40, Iig)’aﬁd"ﬁm aredsiiifihed

a éohpound formula I’ with 1 to 2 equiv of

herainphar rraceutl cal ly accept abl e aC| d, as defined

herein. 10 In another aspect of the present invention,

there is provided a pharnmaceutical conposition
In another aspent obthe prgsenhidyeniion dtbereris beidgd gsocass trProfyang

p .

corflp 36 SNty PorRREPbadbed Feimaive, e #ERssomprising
a) cqnlpkmg tworintetrhediates seppesentadidny Forphlar hrivceut i cal

conposi t i on g/

wherein PG?, R', R?, R%, A, and Q are as defined herein,
in a solvent; and

b) removing the protecting groups so as to form compounds of Formula 1.

In another aspect of the present invention, there is provided a process for producing
compounds represented by Formula |, described hereinabove, the process comprising:

a) coupling an intermediate represented by Formula 2-iv:
NH,
31 (o) R3
PG4'N\;)J\N/H(N
R H O A-qg
2-iv
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adapted for adm nistration as an agent for treating a
proliferative disorder in a subject, conprising a

wa tver/apeset i cal |y effective anpunt of a conmpourrGT/@%2007/000428
descri bed above. In another aspect of the present
i nvention, there is provided a pharnmaceutica
conposition 20 conprising a conpound of Fornmula I in
conmbi nation with one or nore death receptor agonists,

whér@ln @(’5‘91@2-1' &ote@fh@&‘éﬂb SInd®!, REALLAT S0 R as Héﬁn%ﬁ Plehsn.

aspect  of present | nventi'on, there I's provided a
ang [Rarastvated f"é"{‘a'Fj (@ 899u) H‘l%@'v%‘ér?mdl sing a compound of

For mib\gedolifg S BHofRelih 4 §b &N bR ESH wrid%o@%ﬁﬁl }

t hat 2)5e| r?c'r%ases {éﬁé dﬁée}s?\g%nse of one orsnore deat h e

receptor agonists, for exanple cytotoxic cytokines

¢

n 18 B30 bEE B 008l BAOKRY s BEARGH b8 91185 Bpertr
of q)hlaﬁrméétmcausaaccemapwaﬂuot)nompwdrﬁéfmmlaclmmﬂ by ng treatment of
2 O & RS/ LuE 1 2 BRUTEE e prin Gl cRofbble acid, as
defimedihereimt . | n anot her aspect of the present invention,

there is provided a nmethod of treating a disease

state characterized by insufficient apoptosis, the
In ansthes dspentpf theipnesent indention stherei isgravided asphmjrraad:edtinalmeﬁnbosition

coHEL A BERUL8 o LSV EBRGelicBy gepab

cartier, tlillemt ot deipiprdease state. 22 WO 2007/ 104162
PCT/ CA2007/ 000428 | n another aspect of the present
i nvention, there is provided a nethod of nodul ati ng
In dnélfherfa_spehnt obthe ptmngiat/émdﬂ,cmewlé provisied @yHanabédidical composition
C with. a c ound o e esent i nvent
acidpfed o OB 87 o5 gt o) reBlifg & ploulelatetdistnge i Sebict,
contiarisirigna tmerpebsrcausi efféciive akionet dfkecomfifduhd it dedBribddabove.
anot her aspect of the present invention, there is
provi ded a nethod of treati ng a prol i feratlve

In ehotrenaspect bﬁthg‘pt'éb@ﬁlt iBeEHloh Sthér@ is prOVIdel Bt pharmScduica composition
herapeutically effective

bj ect d
corSHBIG & ARG5S L OubAUA B on AT Mbes e Facseler

agonizty/ €or exé&p@aﬁ%gbmsttdfmm Reepop! i ferative di sease.
I n anot her aspect of the present invention, there is

provi ded a nethod of treating cancer, the nethod

In a@FeF hspatof tﬂg B’ré%lsﬁi iﬁ\r/érfﬁ@n ltRerd i$ H@vﬁ@& al phaRB&utical composition
thereof, a therapeutically effective anount of the

COMHISINGef eRTRQURA of Fimba; i wbla%t'qme@tmrtyéhera%w ag@at thet
incre@séy tAdrespbhsd Horedt Bfdre dbBth38&QpS ag@ﬁ@%cfor @%arﬁ@@ cytotoxic
resent invention, there is provide met ho
cyt ‘ﬁ"@éﬁuﬁ@%%@fﬁmns the method conprising: adninistering
to the subject in need thereof, a therapeutically

ef fecti ve anpunt of a phar maceut i cal conmposition, as
In agelher pRegt efiie arespat ipwanipmaberens provided a method of preparing a

pharmaceutical composition, the method comprising: mixing a compound, as described

above, with a pharmaceutically acceptable carrier, diluent or excipient.

In another aspect of the present invention, there is provided a method of treating a
disease state characterized by insufficient apoptosis, the method comprising:
administering to a subject in need thereof, a therapeutically effective amount of a

pharmaceutical composition, as described above, so as to treat the disease state.
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20 sequentially with an agent selected from a) an

estrogen receptor nodul ator, b) an androgen receptor
womduleter, c) retinoid receptor nodul ator, MACTACA2007/000428

cytotoxic agent, 25 e) an antiproliferative agent, f)

a prenyl-protein transferase inhibitor, ¢g) an HMG CoA

reductase inhibitor, h) an HV protease inhibitor, i)

a reverse transcriptase inhibitor, 30 k) an

In Qﬁtﬂh&%ﬁ@&'o‘? tﬂémb%ﬁt @Hvenﬁc) ﬁbe%) é‘%m\%fdé'&;ﬁmeﬂod of ModBiating 1AP

.8. agonist, n) an in
furmw |ﬂi’:ﬁ mgthodsioatpsiping: contactinga el witke msompourstefithe pEespht

vé

i 837 ) biglR) BRSSP RoroBrE Ehap £ bl therety

qu#@&ﬂ@rﬂﬁt'ABfomIQﬂr openi a, r) an inmunol ogi c- enhanci ng
drug. s) a proteasone inhibitor; t) an HDAC

inhibitor;' 5 u) an inhibitor of the chenotrypsin-I|ike
In apathey; aSpe¢twf thecpresent ewsnotiom, there is\pyoviked a meted of treating a

prdggFétB)u:o?sLegfe i mﬁ}eﬁg)%%oﬁ*p%ﬁlpg?c}éﬂﬁiﬁ{_em ﬂoea %é@g& in ﬂg&P thereof, a
thegzemtically-effactiveran{d@GG)f the phiarecbaticagcanaebisttionnag dAéB)lbed above,
so R8Ty AL BpE aoe of | cylokines, such as the
l'igands such 10 as TRAIL; x) a nodul ator of death
n 6058 T bl LRl BB 1o U b5 ping cancer
thegoethod avrinprising: aslamlﬂemn@ﬂolaysubjdchlnrrmédmerédif éh@r@ﬂéﬂtlcéﬂ?
eEiye BrbLE e SR ioer Rorrse Bon s fesc e ave G T rea
thetqaeaement or prevention of a proliferative disorder
in a subject, the nethod conprising: admnistering to
In another aspect of the present invention, there is provided a method of treating cancer,
the method comprising: administering to the subject in need thereof, a therapeutically
effective amount of a pharmaceutical composition, as described above, in combination or
sequentially with an agent selected from:
a) an estrogen receptor modulator,
b) an androgen receptor modulator,
c) retinoid receptor modulator,
d) a cytotoxic agent,
e) an antiproliferative agent,
f) a prenyl-protein transferase inhibitor,
g) an HMG-CoA reductase inhibitor,
h) an HIV protease inhibitor,
i) a reverse transcriptase inhibitor,
k) an angiogenesis inhibitor,
1) a PPAR-.y agonist,
m) a PPAR-.5. agonist,
n) an inhibitor of inherent multidrug resistance,
0) an anti-emetic agent,

p) an agent useful in the treatment of anemia,
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the subject a therapeutically effective anount of the
conposition, described above. In another aspect of the

wQroerenste2 nventi on, the nethod further conpri SES/CA2007/000428
adm nistering to 20 the subject a therapeutically
effective anount of a chenotherapeutic agent prior to,
simul taneously with or after adm nistration of the

q) agsmbodselyl ghthejtreatraent shaePenidpect , the net hod furt her

r) FQMUNBRYIcAHRaAESG BFigNg to the subject a
t herapeutically effective anount of a death receptor
s) apEtRasPME IRty sinul taneously with 25 or after

t) AAHDAC Hirivkor,on of the conposition. The death receptor
agonj st is TRAIL or the death receptor agonist is a

u) arRRhipitarafithyeiemotryesindike ACtvity Epthe PraieRRINS; of s
v) EY Rids@lidhibitordm ni stered in an anmount that produces a
synergistic effect. In yet another aspect, there is

w) gmsdulsier aidie iBImunecsYslsRpIPh@sakutdebimitaskie. ialeserorrapha, Bacillus
Cafrﬁbﬁi‘teé@erﬁgﬁgfeac*a% foningrafidh g?\(@'"lhatf %@éﬁ%@@%é‘%léﬁse of

preventi i sease state ch ter
cytpkines, steh antheaperrukiniss TNF ronjrducemeleags ofdepthcrecentordigands such
asﬁ-ﬁAn_r.ovi ded use of the conmpound as descri bed above for

the "manufacture of a nedicanent for treating or
X) pmedelator nfideathy resieptoes TRANandi TRAIH @gonits s@dh ¥¥the humanized

antﬁ%@i}é%—%’?ﬁ)%ﬁ 'éﬁ{) 00428 1In yet another aspect,

I'S provided US "t he conmpound as descri bed

or inlsombiniation cosesjunatially withiradiatiom therapy, sbas to reat the cancer.

manuf acture of a nedi canent for treating or preventing

a proliferative disorder, wherein the agent is
In mmaepbddt obthme paéseahineaitbngthjereriepmtdeu amdmbdfcfdrﬂhe tréatment or

ndr.ggen..recept or. o at or, retinoi C

prePRB o] A R PUleCTE ST in By Plsft Hecmelbht pSbiTag: agpnistering to
thesubject ethatdpeaticag eifectivg amonnedshithe porapssitiont dedtsibed alseve.

inhibitor, 10 g) an HMG CoA reductase inhibitor, h)

an H'V protease inhibitor, i) a reverse transcriptase
In drothiebiabpact of the preteatigiergionchie sndthidd fithér conprisés HitAistefing to

the%ﬂﬁj@%@%pemhsey%lg Sﬁgé‘gp .ngngHzé\g&r;i cﬁwte’rnortnergr?euiticr:] r::11ig(-k:‘)riﬂtp(r)igr t%f,

simultaneously with or after administration of the composition.

In yet another aspect, the method further comprises administering to the subject a
therapeutically effective amount of a death receptor agonist prior to, simultaneously with
or after administration of the composition. The death receptor agonist is TRAIL or the
death receptor agonist is a TRAIL antibody. The death receptor agonist is typically
administered in an amount that produces a synergistic effect.

In yet another aspect, there is provided use of the compound as described above for the
manufacture of a medicament for treating or preventing a disease state characterized by
insufficient apoptosis.

In yet another aspect, there is provided use of the compound as described above for the
manufacture of a medicament for treating or preventing a proliferative disorder.
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0) an anti-enetic agent, p) an agent useful in the
treatnment of anema, () agents useful in the
wa roeztoaeezt of neutropenia, 20 r) an PCT/CA2007/000428

i mmunol ogi c- enhanci ng drug. s) a proteasone inhibitor;
t) an HDAC inhibitor;' u) an inhibitor of the
chenotrypsin-like activity in the proteasone; or V),

In yeEandtheyzaspettnithietsi is pravidegsisaof Hherpampospdas gesqrked pRAFHE

coml%?(aﬂoﬁ%ﬂ"m t foP e G[ﬂQr‘iuféét ol A rh&icdridrR fdr@featin@bibtaventing
acl I lus nette-CGuerin (BCG, and ionizing radition

a profifevivedirprder awheraipibe agemn is salediedfMM:  cyt oki nes, such

a) ar@gst,toggg'k&{eﬁglr Lféfbr TNF, or induce rel ease of death

rece ands such as TRAIL; x) a nodul ator of
b) ardaratrbgencrecgntormodii@pl. and TRAI L agoni sts such as the

] ' I bodi es HGS- ETR1 and HGS-ETR2; or in
¢) re@mgﬁgﬁggnm%glrj@{sgé’quenti ally with radiation therapy. In
d) a ydotozin@ghety aspect, there is provided use of the

e) arﬁ%ﬁ@ﬁ&ifegg@%t%?ﬁ?” bed above in conbination with a

agoni st for the manufacture of a
f) a prenjl-peosteintiransferasd mttibitsat nent or prevention of a

| ferat iV i.sor.der in a subject. 25 WD 2007/ 104162
9“’@@@%&9&%‘6&%2’3‘%'@ yet another aspect, there is
h) arpHDW proesthse inplitdtonaceut i cal conposi tion conprising the
.. _ conpound as, descri.bed above, m xed with a
')arﬁﬁg{?ﬁﬁ'@%ﬁp@éﬁ' Bk ept abl e carrier, diluent or
k) areasjigieriasis ifhibiitok,r eati ng or preventing a di sease state

characterized by insufficient apoptosis. 5 In yet
) a BRARME9%Sbect , "there is provided a pharnaceuti cal

m) S9SPRRSY. LigBRsCOMpPri sing the conpound as descri bed
above I n"conbi nation with any conpound that increases
n) an tnibiter efguhesentmaultidygresitanste or nore death receptor

A preventing or treating a proliferative
°) a@?@@?@%ﬁ?%&d\t’l n yet anot her aspect, there is provided
p) am agenttusefubin the tspatmentofansfid. naceut i cal  conposi ti on,

a) aége}g%r I%@gﬁg&g\%ﬁhé\#t{lﬂngm eg%r’r:aggufiocrzrglolu;daggept abl e

r) arcianmureiqgidenhasningsrugexci pi ent .

s) a proteasome inhibitor;

t) an HDAC inhibitor;’

u) an inhibitor of the chemotrypsin-like activity in the proteasome; or

v) E3 ligase inhibitors;

w) a modulator of the immune system such as, but not limited to, interferon-alpha, Bacillus
Calmette-Guerin (BCG), and ionizing radition (UVB) that can induce the release of
cytokines, such as the interleukins, TNF, or induce release of death receptor ligands such
as TRAIL;

x) a modulator of death receptors TRAIL and TRAIL agonists such as the humanized
antibodies HGS-ETR1 and HGS-ETRZ2;

or in combination or sequentially with radiation therapy.

In yet another aspect, there is provided use of the compound as described above in
combination with a death receptor agonist for the manufacture of a medicament the

treatment or prevention of a proliferative disorder in a subject.
25



10

15

20

25

30

35

15 I n another aspect of the present invention, there

is provided a probe, the probe being a conpound of
woEmoTul4a62l or |1 above, the conpound bei ng | alblTedA2001/600428

a detectable |label or an affinity tag. In another

aspect of the present invention, there is provided a

met hod of identifying 20 corrpounds that bind to an
In yehengther arpesh, there iscrodded, a@@ma@mﬂ@ai cenpesititnaeomnriigingrine
corh;%:ﬁr]@'eg &EQE??déa Mol #ixE ﬁﬂafn?éc%hﬁc@&%@@ep@% HBY, Qiluent

robe 'bel ng acea
or @@lﬁﬁm ar tngtlng@asmven@gaa éuisgasal state shamapleripacoippeingufficient
ap ﬁ§tabllsh a reference level; c¢) incubating the
ﬁﬁo e: BIR domain conplex with the test conmpound; 25 d)
measuring the signal fromthe probe; e) conparing the

In )fréé gﬂ?ﬁg? sﬁ;@:ﬁ?ﬁ%ﬁe Q)pré%l&etq 4 Eﬁarh%f:gl%tﬁlg n%rﬁcoﬁ\éﬁkn c?mg{isi?%tem

Comwndqumgmmdmms it @nuthmtBh Rnthcamlcnmpoumiethet increses the

cwoSﬁiqlhg tI v@l & q‘ﬁgg I%H?g dgéthE eﬂg lg!)m?trggélj prle\g-%?pﬁg ﬁ%{tﬁgaa

protifepative disbrdene present invention, there is provided a
met hod of detecting |oss of function or suppr essi on
of IAPs in vivo, the nethod conprising: a)

In yedl enothert aspieniy thece B providedess Mmethadtdh gr@aang ia(pahrln)aceutlcal

[ a t of .a harrra eutical 0
corfpteib YR 258008 casfond? BEHRGS Cobouas SSRgrabed BhpEnyin
phamareuticallypatepiabeiaeidr] dident drexsipieht. f unction or 35
suppression of IAPs fromthe sanple. 26 WO 2007/ 104162
PCT/ CA2007/ 000428 BRI EF DESCRI PTI ON OF THE FI GURES

In driotHch @specs pEbE @r@éﬂt ipderioh B8R 9 brdvided Wﬁéﬁ’é‘tthe probe being a
i nve cone under st ood th

etter
corp B At | S5 Petoobioolnd B Bber g dviosie labe o
an &ffihityotagng Figures, wherein: FIGJURE 1 depicts SKOV-3
Human Ovarian Cancer Cell Line Xenograph Study with
conpound 3. Female CD-1 nude mce (approxi mately 20-25
In a@btheR BSpetUBHE @F&@HﬁhVenﬁgn ' tﬂér%q ﬁﬁ)vﬁeé arR&h & EMaéntifying

hUI’THa varian tunor s In mat r |
¢

conppyp Bind|tg an AR ﬁb‘? d?m@'ﬁtthﬁ RE$AY. compr@mp 55 when
t ur@rconitRfify A PO IR@RAMN wllﬂ% proce tothﬁ'f'f‘E main
initiated wth conpound 3 treati corrpoun or

5 cCORRutherobabeing displasezbleby a t@sgygmmpmnd no drug
tr ef)tridRurih@h slg'ﬁﬁl f%l'ﬁ ﬁ*e' ;gabééo %? {s:fé&%ﬁ g‘?&gren-gg Rel;

size was measured Wt I Qi t
cal @w%éwgatbevmqe@lﬁ demairpcornpiex with thedestsompeundingest

di r@mégﬂrlﬁd]%e%é#élfr%ttﬁ?pr‘% gth. Tunor regression was

observed at (rzj tunor stasis was observed
) comparing the signal from step d) with the reference level, a modulation of the

signal being an indication that the test compound binds to the BIR domain,
wherein the probe is a compound of Formula | or 1l labeled with a detectable label or an
affinity label.

In another aspect of the present invention, there is provided a method of detecting loss of
function or suppression of IAPs in vivo, the method comprising: a) administering to a
subject, a therapeutically effective amount of a pharmaceutical composition, as defined
above; b) isolating a tissue sample from the subject; and c) detecting a loss of function or

suppression of IAPs from the sample.
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to 0.3 ng/ kg. FIGURE 2 depicts NMDA- MB-231 Human

Mammary Cancer Cell Line Xenograph Study wth
womopodmee 3. Femal e CD-1 nude mice (approxi matRlTyCADo2E0428

g) were subcutaneously 20 injected 1 x 106 NMDA- MB-231

human mammary tunor cells in the right flank. On day

71, when tunors were approxi mately 90mm8B, treat nent

was initiated with corrpound 3 treating with conpound

BR||:_f|QbE§cﬁﬂi\ﬁ9?‘qU<tr)|::rﬁ|Ed@ gy | owed by 2 days with no drug

treat nent uratl on of the experinent. Tunor

Furth%ir% @Heg@éb@%e%f {@Sqﬂ[%eﬁ;}hv&ﬂﬂoh Rl §e6&% better understood

rein, als | ongest
with dafetense Mhadelsd@pt@ lntaessw@ttqﬂ withithe followmgr%@tre%smﬁﬁemas
observed at 1 ng/kg. FIGURE 3 denonstrates that
compound 3 induces a loss of clAP-1 in HCT 116 cells

SKOV3 o VDA |
FIGURE 1 el SKOV:2 AR Ot o8t L3 L8 bbb sty i
compduhdiRiFehaii CBA fudeamicd (d[xpwmatélsIZOSQE/@ rveere subadaredusiy
i 16, S80S0 Sl e T 2 AP L0 SRR i o
rightifialk.aow e@l,i feh arhemmmonswabra appldgmmbmh@@mm‘"l tnsaimeﬂt Wwasrimitiated

cancer cells.in. ndent
with GETRGng” S reinar e UnS T SSE PRl oS (Bleedy 2 Cavs wit
no dﬁ@”fﬁéﬁﬂ’ﬁdnﬁ?r} tﬁld doRftioR of B8 expérichert STurhorcideAlds rfneaxmgggﬁnth
TRt eﬁlpg'gigﬁ%s¥ i S@%ms)sh%mvﬁ%%@“?‘?eﬁt diyehsion and b
is th@@TdtWWh@?@é@&n wh$ &ﬁ%ﬁ/éﬂ stermgrg Walle untdretasis wag olsserved

0

nmodul ati on IAP's in mce white cells. CD-1 mce
to 0.37e@/%3-bl | od was inclubated in vitro with various

concentrati ons of conmpound 3 for 3 hours. VWhite bl ood
s were isolated fromthe treated ood vi
FIGHRE 2 dopis MDA MB 43 d145rah MAGenar GPGes en Li1e XSSt study
with QBE\‘BOGI% ks F@f‘ﬁglet@lﬁ 1'riRide i (appRMiMiately 20125Ry) weré dubcutaneously
 oadi ng control) was reveal ed bly ste% y71,
oA K MDA 23 ch e meBmaRETer 685 dhe Nar ARt 4oy
wheh Q&HS@%&% AE’ roxinfaEsly bBmAP. Q?ea%gﬂdﬁasﬁhﬁ%i%mﬁth compound 3

enonstra in vivo nodul ati on of cl AP-

treatig with camhpeunddorpeensecaiveiays tiawved BY 3wdaus Wih EpSiigeatment
for tﬁé( délrg\’origpthg %xgé} rﬁé]ﬁ ' ﬂﬂn&%dehﬁﬁ rﬂgéé?ﬁé@\ﬂltrdefgﬁal oéf pePé and

animal s were sacrificed, QJ ngl
calcolatddeast \éela xitif 2 whereinca i the (pagestidiaensiosansh !SutB%WI th. Tumor

gg? in extracted. The relative

reg%%r%gﬁ ?’Q P %f'% gfkg'ubul in (loading control) vvas
reveal ed by western blotting (shown below at 3 hr

FIGDRE jemorReratest thatj qodiposne d indyges a iass ofi P31 mﬁ@?}ééﬁ cells in

vitrg ﬁ? W? é\ﬁ[?ﬁ llUlIf‘Eéf %%'21 8 E&IsWHrt Gestehwith vaHsidg

ron e
concentrations of compound 3 and incubated at 37 °C for 5 hours. Cells were collected

and the level of clAP-1 and actin (loading control-not shown) were detected by western
blot. Results indicated that compound 3 induced clAP-1 loss in human cancer cellsina
time dependent manner (not shown). Using a similar method as described in Figure 3,
compound 3 induced a loss of loss of c-IAP1 from ES2 and 4T1 cell lines (not shown) and

a loss of clAP2 from PC3 cells (not shown).
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15 FIGURE 6 depicts a MDA-MB-231 Human Breast Cancer
Cell Line Xenograpt Study with conpound 24 (1 ng/kg).
WP EIE12D- 1 nude nice (approxi mately 20-25 Qg)PC¥EA2007/000428
subcut aneously injected with 1 x 106 MDA- MB-231 human
breast tunor cells in 50% matrigel subcut aneously in
the right flank. On day 55, when tunors wer
FIGHRE dstemansiiajesibe rodtrerredulatieneftaRis ineica \Mhltq s Clarl mice

whogeo%%% |ﬁé‘lu%§t§@ r‘E\ﬁtg% Wieh UaﬁcﬁgQBH%%trfa%nssof c%ﬁiﬁ:%@ﬁdJB Ifc)’r% hours.

tr eat nent
Whitkbleod oeflsofere mlatwm@nutmmatecrwh@e oﬂyl%@olh@agﬁﬂb&mtem

was‘l’)% 5159 fm ik, m?rﬁtb'b%ﬁ& %?ll}”éﬁdctﬁé Féfétﬁ/g%%d%ﬁt éhlAmXand tubulin

reln, ongest i nensi on and | S
(loatiimg omtdd)lhwas:revealed by WSty blotungc dmyitre |result§|m§1m9tﬂsisthat

°°"?P§’nﬁi9§nfgd&é§,p%§-ﬂg‘égrr?m?ce%?dganstrat es in vivo

70N Inrat white cells. Conpound 24
was administered to rats by i.v. bolus injection.

Af t 48 h bl o | |
FIGHEE 5 ogmpiarales a vogmartiaion ot HAEDT i Bies SR etk Eqrpound 3
wafé%?ﬁiﬁisfér&li(id %Diﬁﬁlce 'Btkl@v rsgiasinjeetichnasitng indidatex atkEelAﬂmm to 48
ubulin (loading gonfr S I st er
hougs E‘@tanﬁ@awﬁm@g%ﬁ¢%%3'%° "ﬁ?teg'e‘hﬁwaﬁ? el waig sgiated on
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te cells, using ex-vivo detection 8\%?1
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ot her di seases, an up-regul ation of | APs induced by
usingberevive feteetiongpethags. c henot herapeutic agents has been

correlated to an increased resistance to apoptosis.

Converselé our results show that cells decreased

FIGURE 6 gopicts aMBAMB233 dhusan Breast Cancaiholt Hae 56@‘8&"?@' Study with
corﬁkﬂﬁ% 2431 ?neg{//@a qf‘eﬁﬁéle (02 Ha&f mﬁﬁ‘(ﬁbﬁfbﬁnﬁ!&mﬁz@és Embke
subgmaag@mlyaejemen withrikx ﬂ@nMDAeré 2Bbbymen bremss tumas ﬁ?"s in 50%
mafﬁgéles%%@@gn&ﬁjs fln tr# fight ﬁ&nlﬁ?ﬁf%ﬁ 535S wheh Hﬁr‘i&QWéFé §pprOX|mater

ereint ounds of I NSt an
100 mvéﬁreaﬂnentamawhltlet@d wjthisiorgorid 24\Fvgatlnga/u§bcoanmm for 5

conrsgélmv@ﬂ'aggfo%wécfgy p Hggﬂvﬁ\? n+: Féa'trﬁentfi'&qhé Bgﬂé&iSn of tfhe

I N cancer C her nor e, corrpoun S
eXplehmenh Juenor sizé wae measuredané dmtaboaitpe@t@@ csjauiates ag Ve (ax

b? Ef\];v ué(} dt‘l:\gn‘ot}lg%@f#lﬁlgn b Bnéb! %8@}&@{. él%%:gg % HPCD control;

RERt. of> cancer.
dlanhosdxweoradomdMel series of bridged conmpounds, which
bind to the intact cellular |1APs and results in
prof ound, sustained | AP protein down-nodul ati on and
Figanhademdnstoaiéd inlvivo ragaytationiof clP-t inrabwhiteetdlls. Compoghd 24 was

adrﬁiﬂ’g@?&? Q; rra%I b%ﬂﬁ/? bglLs ﬁ'u?écitiXE ﬁ%? R354s ﬁour-ghfhg blood was collected, the
white cells were isolated on Ficoll gradient and the protein extracted. The relative amount

of clAP-1 and tubulin (loading control) was revealed by western blotting (shown below at 3
hr time point). Results indicated that compound 24 induces clAP-1 loss in mice white celis,

using ex-vivo detection methods.

DETAILED DESCRIPTION OF THE INVENTION

28



10

15

20

25

30

35

15 bi ol ogi cal response has been observed in various
cell lines derived fromhuman breast, pancreatic,
wamwhom41é2ung, ovari an cancers and primary humeaCT/CA2007/000428
| eukenmia and | ynphoma cells. The conpounds were found
to be highly synergistic with Death Receptor Agoni st -
medi ated killing, such as TRAIL, TRAIL Receptor
In mavyreeererRid oteridiseases aame-resytation of JARs mpa?ijﬁbyagﬁi‘e defects or

by ¢ %Ugﬁquﬁélﬁl'c\égeg%'?\gg b8én E&F@ﬁéd ?@éﬂ ﬁcre@@é@ﬁés%ﬁ?ﬁe%" 8p6btosis.

ounds w | ication in

Converssd, oupiesuls ﬁmwthatmﬂé ﬂe@rﬁﬁw Iné/fs% hivag age Mage sesive to
chenfsgﬁerﬁeémk%lgﬁﬁt's %hB 3 HE%h frédémotr QSOM?@%&&PQ&, PRARL. RYSb&BVed that

€ compoun resent i nvention may
a small gwleiculed whish |wntantamnnzmlAﬁrfewwm ol |nes aidARS Ff@"‘c%lﬁ??éied

Cellsc\ﬁllll be L{é&%féé’g ﬂ‘garé L.{t?ga@r&' e r BH hbfbu?ﬂw'a%orﬁ;b&ﬁm ®bthe

aracteri ze at ar resistant to Opt 0Si S
instant iavergios ga atrecﬂy birfd tariParrausy a dpwn reguiatiopof HioRRQtainG in

cells Fér%ulﬁ %uc?é ?p%gm%%qﬂ Aarke %‘%a Hﬁfg{hgrrﬁére oﬁ‘:ﬁf;@ bitfle frldeant

of cI elns‘fro ['e tunor
mvernimhlhalve demonstratehsynergistici ecﬁfnstsmi C¢m§leattqﬁlaﬂtmtﬂlnl¢mly elayent

agerliy IR ¥ Goal R , 10 T nauice i me dependent 1 4P

| oss fromcancer cells. This loss in | AP proteins

o P AR RSRF i B it bt

IAPsOERicesliRdn profocnde suktained 1AReHrotein daven- n@dalathpmd)mhaaped
“bridgin nit', linked to_.on I

celluar apaBlont ol Pariset esldfion PoREeElalcats AR, catblte 3. This

buoldgtvacies;j@rmmrb@bﬁ os?@med inoanbd:g/cellnmege demaddrom hgraar breast,
actjvit 10- 1000 S .CO red to [

panGitaimrbe, W Lo feRor g peSRa AN 5 selghg bemeome

cells2Mhé H&hFU@@sa@ré fdundt® b& higtllytsynéryistiBivith deati ReceptortAgenist-
intact | APs, and results_in the 35

medigieshilisg Such ap IRAdd RAIn Beferial Monaclae! Ahs§ligg and TNF-, in
larg%%?ﬁ? éc]rgﬁﬂeﬁgnéa Q/aﬁ&@@%d&m& Ba¢ad iupois tl'feéélﬁﬁﬂlﬁgs the

uence the In Vvitro {Iﬁ)};O& pPop totic character

compgm;tsumw gnq)appllﬁ@tloqdn dreatment ﬁ(,r@ﬁrpy @pcegﬁyggsr fsiuetép? §O|Id tumors
and 'ilﬂﬁi‘& d @BBWR‘&)\ tﬁ$ﬁerﬁ£{b5&elﬂzf sy@fehﬁﬂb?@di\ler Ghe b&ﬂpounds of the

Ine bond, 1i) the stereochem str Ly at
presehtinvéntion mqyyalqsq)ﬁnctapp@cqi@ﬁdn preventingaetpstalieeanse cell invasion,

inflalfRhdtohSSnd M%‘ﬁ’fé?ld\é%gseghe ré@érl’i@d Bl REROREEATE Fédi é/tant to apoptosis

regi ochem str igidity of the |link
via lmfegtdmonu af)analonq pf t@a%m £ A% Bagwrip wraﬁdcmmndéﬂa cggable of

mdu}g&% tﬁggér%gl%e{é db?sno éA hr@‘\‘rom Rl Ie tﬁﬁnor aadings @

eScCri oughout the description,
contém:ranmlmofu«msthafﬁ WoMnﬂ)ﬂaen campoundpofithe instant nventipg were shown
| Deh s Hcﬁﬁz AP loss frém &&hce kI8N This loss
to dﬁg%yfhé@é 2’#"&?&% e‘ﬂr} &?ﬁégé{{rrn@no gcszl ds or nodified
in ua?rpmemstmgwctdmeiateatottheEDeo‘mrScmMﬁ eells. or 11. The
following illustrates the use of the terns: R3

The ‘bridging’ of two IAP BIR binding units, M1 and M2, described in more detail below,
using an appropriate ‘bridging unit', linked to one of the pyrrolidine rings, provides bridged
IAP BIR binding compounds, which demonstrate significantly increased anti-cancer activity
(10-1000 fold), as compared to their monomeric units. This improved activity results from
an improved ability to bind to the BIR domains of the intact IAPs, and results in the

induction of apoptosis in various cancer cell lines.
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RRHNNQ N=H Rz O P1 P2 P3 P4/P5 15 wherein the
waved |line represents a coval ent bond to another BIR
wdotondioage2uni t . The conpounds of the present iRORZOAI00TI00428
may al so be represented by Formula 3 or Fornula 4 in
which ML and M2 represent independent BIR binding
donmmins. M2 Q1, Al QHR200 N Rloo R3o0 O H
------------------------------------- HO R3 r\

v e B e B R B 5 e

presd@binvention. - Specifically, these include-i} the point of atBhmenioof e r

kel s W Ty s Sy e A Py Bn 838, 153

5 mmeﬁéﬁhfﬁeh&elvd@,tmdtahlmg stereoeheraistrytregiactieppstnhend the I‘lgldlty of the
Imkeﬂ@é’%%h g?)&JI neixtl';??i |ogﬁgﬁf\érﬁ]@ t"hfﬁ@ \@ﬁ'b L&%gﬂpﬁ@g?artrtue{n atsl',\"‘,
R W asd RPFf& sane as M2 and the dotted line denotes a

line of symetry. In another subset, ML is different
from M.

For ease of description, throughout the description, the compounds of Formula | and

10  Formula Il, may also include the use of the terms P1, P2, P3, P4 and P5. These terms
refer to the amino acids or modified amino acids within either of Formula lor Il. The
following illustrates the use of the terms:

O )

R1HN\/“\:\

2

e RN

P2

15  wherein the waved line represents a covalent bond to another BIR binding unit.

The compounds of the present invention may also be represented by Formula 3 or
Formula 4 in which M1 and M2 represent independent BIR binding domains.

M2 %Al l;l 32°°
- 100
N R
gl
B

G b e e m e ————

A
RTN\)J\N)Hr \} M1

H O

20 3
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10 I'n one subset, conpounds of Forrmula 4 are
asymmetrical about the dotted line. In another subset
wa tve7/silbet i t uents on ML and M2 are the same. |IRCTAQAZ00T000428
subset, the substituents on ML and M2 are different.
One skilled in the art will recognize that when ML and

M2 are the sane, the Rl, R2, R4, R5, 15 R6, R7, Rs,

R9, R10, Rl j2 R13, R14, My rR2°°Y Ao Q and X

substituents in ML, h veoth Rreani ng as the R100,

R200, R4, R5, R &/ R13, R4, r, m Y,

A" Ql, and X1 subst ent\s repesctively in M. Wen

ML and M2 are diffe , at least one R1, R2, R100

R200, R4, R5---R6,--R-; --R8 El? R1O,--R*;-"Rt3;- Rl4 r, m
1

Y, A A, Q QL X {Ad X1 Substituent is different
in elther of Mliﬂ)r MZ F@O rnatively the
substituents |n Qf}?ned ad1Rl, R2, R4, R5,
RSR7R8R9RR1;ONR" : r,mp, Y, A Q
and X, and those |rR2l\/2HcarO be Atef i ned as R100, R200,
R400 R500, R600, R700 R8004 R900, R1000, R1100, R1300
R1400, r', m, p', Y A, QL and X1 respectively.

wherefh R % CR% RIMeRE RO, R3Y ARA'a0eQl femdBtres defiredrisreimzand the

dotied ngyrebyaseris & fueiheliaRawang Mg 1 supeifis ok o,

assogfitedR4iPM1EAaM2.R400 R500R600, R700 R800ORO00, R1000,
R1100, R1300, R1400, r1 nl, Y1 A QL and X
respectively in M2. In the case where ML and M2 are

In ot §Lfb§éﬁc§ftForrﬁIJIa|39Wﬁtls fHessapde 492 aal thecdatied line dehotesiaring of

is different. W §éﬁ /1?|tf}162 PCT/ CA2007/ 000428 The
symegtipo [franothsr SF'Pr'séat t Mén are useful as BIR

domai n bi ndi ng conpounds in manmal i an IAPs and are

In oncRRSel, Rgmapsar BT Arts 2prameeea Aot e ppterbites by

ano%@ﬁsmﬁb@@ﬂﬁé ROSstAfHY 6H M9 and MDaLthé saménth andiersubset] the
whi ch are descri bed hereinafter in detail. A and A :
substituestreors Ma sad M7 areslif¥eMds of Fornula | or 11, A and

A are both CH2. 10 In an alternative subset of
conmpounds of Fornmula | or

and r e bot
Onel skllladm therartwitl e309a0izg that wb%woandé\ﬁ%ﬁ a§aB‘P E‘G%‘uoﬁa RY R
Re R G R RIAR'S 1anRdn Ay, A Q,End X st?stlﬁl@ﬁtsh@M1 have the same

Itefnétlve subset 'of co u
meaning 2% tha R\ pRTH RR %‘dﬁv aRot I‘%r» I:"al f ’éf‘n\é’t/!‘1v9 and X'

SUb%tH?%\?ae% g@ N%f] Wﬂerﬁ% @HH M2 ar@rdlfférentpataéﬁkt Ahe & eR?, R'®,

i ndi vi deflnlt

RZOOARé\er R°, I%(st%eRg Bt RHeReb R nﬁ)Vﬂ be A:énst@ erXwP'?qwx %HPS&UGN Is

\ definition of Core, R, R2, R100
diff qdrggﬂgﬁggg” dé%%l and BG as set out

Alternatively the substituents in M1 can be defined as R, R, R*, R>, R°, R’, RS, R%, R,
R" R™ R™ r,m,p,Y, A Q, and X ,and those in M2 can be defined as R100 R0 R4
RSOO, RGOO’ R700, RSOO, RQOO’ R‘IOOO, R1100, R1300, R14OO, r1, m1, p1, Y1 , A1, Q1 and X1
respectively. In the case where M1 and M2 are the same, the R' R% R, R°, R, R, R,
R® R™ R, R R™ r, m,Y, A, Q, and X substituents in M1 have the same meanings as
R100, R200’ R400, RSOO’ R600, R700, R800, R900, R1000, R1100’ R1300, R1400, I,1’ m1, Y1 , A1, Q1 and

X' respectively in M2. In the case where M1 and M2 are different, at least one of the
aforesaid substituents is different.
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herein. Core: 25 Therefore, for conpounds of Fornmul a

I, the present invention conprises conpounds of
waEmonu4a62l A through 1 C 32 WO 2007/ 104162  PCT/CA2007/000428

PCT/ CA2007/000428 Ql° 1 0 HR200 /N N Rlo0 R3000 H

BGHOR3 RLNNNR2ZHOAQ 1A Q" 0Ol HR200/ NN

Rloo N7~ R300 QH BGHOR3 RILNN R HO AAQ 1B

5Q@ 10HRO/N'" Rloo LN 1" RB00H BGHO R3

The &}np%uwgls of the present invention are useful as BIR domain binding compounds in
mammalian IAPs and are represented by either Formula | or Formula Il. The following are
embodiments, groups and substituents of the compounds according to Formula | and
Formula I, which are described hereinafter in detail.

Aand A'":

In one subset of compounds of Formula | or ll, A and A’ are both CH;.
In an alternative subset of compounds of Formula | or Il, A and A’ are both C=0.
In another alternative subset of compounds of Formula | or I, A is CH; and A'is C=0.

In another alternative subset of compounds of Formula | or Ii, A and A’ are both
C(O)OCH;.

In another alternative subset of compounds of Formula | or lI, A and A' are both C(O)OH.
Any and each individual definition of A and A" as set out herein may be combined with any
and each individual definition of Core, R, R?, R'®, R, R®, R*®, Q, Q', and BG as set out
herein.

Core:

Therefore, for compounds of Formula |, the present invention comprises compounds of
Formula 1A through 1C:
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R HO A-Q 1C wherein BG A A, Q QL, R, R100,

R2, R200, R3, and R300 are as defined herei nabove and
wamoziasadzt er. 10 I n one exanple, the present iROROAI00TI00428

conpri ses conpounds of Forrmula 1A. In an alternative

exanpl e, the present invention conprises conpounds of

Formula 1 B. 33 WO 2007/ 104162 PCT/ CA2007/ 000428 In

anot her al ternative exanpl eQ' he re ent bpventlon
conpri ses conpounds of Formul natlvely,
conmpounds of Fornula Il conp |s -Bi® For mul a

2A and 2B: QL H RRO0 N R20 = ~~H3dé2 GOHO R3
R N"Ilk ~y NN5 RHO A-Q 2 00 N N Roo
R20 A N BG H HOR3R1M3NR2HOA—QZBWhere|n
BG A A, Q Q, R RlOO R2, R200 R3, R30 and R20

are as defi nqg h rel 10 and hereinafter. In one
exanpl e, the n enpi on conprises conpounds of
Formul a 2A.R! ndi vi dual definition of Core
as set out herﬁzn d)e @epbi ned with any 15 and

each i ndi vi dual deflnltlon of A, A, Rl, R2, R100,
R200, R3, R300, R20, Q Q, 14nd BG as

ST

1B
Q1\ 1
e
\ R¥0
BG

1C
wherein BG, A, A', Q, Q', R', R'®, R?, R® R3 and R** are as defined hereinabove and
hereinafter.
In one example, the present invention comprises compounds of Formuia 1A.

In an alternative example, the present invention comprises compounds of Formula 1B.
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set out herein. BG |In one subset of the aforesaid
conmpounds, BGis -X-L-X -. 20 34 WD 2007/104162
WOPI007/0A2€207/ 000428 I n one subset, for conmpourrts/©A2007/000428
Formula | in which BGis -X-L-X -, the invention
conpri ses conpounds of Formula la through 1c: QL-A
OII HR00 NINN Rloo R300 0 HX1 L X HOR3
N~-N(N R2 HO A

In anoijer ARSIDRICFaRDIe, 18 PTEpagT IRYGRITIGRMTSEs cappeh %‘U'a
1c. b Ql-Al1 0 H R200 NN Rloo R300

Alternatively, compounds of Formula il comprise compounds of Formula 2A and 2B:

Q\
A 0 H
l R200
; / -R100
R20 ?I/\
BG
H o R®
- ]
5 R2 H (0] A\Q 2A
L
A fo) H
/S/, R200
i N N z
-R100
R20 Z]/\N
BG H
H O R3
. 1
R H 0 Ax 2B

wherein BG, A, A', Q, Q", R", R'®, R?, R R®, R*® and R® are as defined hereinabove
10  and hereinafter.

In one example, the present invention comprises compounds of Formula 2A.

Any and each individual definition of Core as set out herein may be combined with any
15  and each individual definition of A, A', R', R, R'®, R*, R®, R*, R, Q, Q', and BG as
set out herein.

BG:
In one subset of the aforesaid compounds, BG is —X-L-X'-.
20
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H x1 L X HOR RLLN~AN-~/N R HO AQ1lc. 35
WO 2007/ 104162 PCT/ CA2007/ 000428 wherein L, X, X 1,
WOR00A10412 Ql, R, R100, R2, R200, R3, and R3MRCTACA208%000428
defi ned herei nabove and hereinafter. One further
subset of the aforesaid conpounds conprises conpounds
of Formula 1.1a 5 through 1.1c: R5 R4oP 1 0 H R200
In gng subset. for rompaundsafFoanula | mwhich BGds —XHLoX R, thennyention H

corflpsesNomBoufitt J-FofmulEa8dnBag el 0 H R200 LN Jty N
Hries o yI L g1
Qa0 H  Reo0
N/U\/N . _R100
é R3007O}/\|-I,\-:
x1
\
L
\
X
W0 R
R1'N_ Il\l N
RZ H A~Q

1a

1b

1c.
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XHORS RRLNNNR NRA HOA R 1.1b 36 WO

2007/ 104162 PCT/ CA2007/ 000428 R500 Rao -A' H R200 CN
wabob/RBoee R300 H X1 L H ~OR3 RIN " NN ~ |, RPCTR2A3400000428

A NR5 1.1c wherein L, X, X1, A A, Rl, R100, R2,

R200, R3, Rsoo, R4 R400, R5 and R500 are as defi ned

her ei nabove and hereln fte

Jhn one subset, for

whereioip¥uXdsAoh', RoARa R R/\%H% S areqag dsfined hepginabove
conpri ses conpounds of Formula 2a: H R2o00

a"d'ﬁ?{\ﬁ%ﬁfo WXLO0 L/i HX/ OR3 RL-NN

One further subset of the aforesaid compounds comprises compounds of Formula 1.1a
through 1.1c:

500
RY

R403\l\1 0O W R

N : 100
NJH/ R
N

R (o) H

Hoo R
RfN\-)LN N
z ) ,R4

RS 1.1a
R500
»
R405\l\1 O u g0
N/‘H/N R100
!
; R® o )
ILf
X

RS 1.1b
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10

15

NR2Z HOA Q2a 10 wherein L, X X1, A A, Q Q,

R1, R100, R2, R200, R3 and R20 are as defi ned
wdhmozisadeove and hereinafter. Any and each i rRiivg4hoat/000428

definition of BG as set out herein may be conbi ned

with any and each individual defi ni ti on of Core, R1,

R2, R100, R200 Rs R300 A, A Q and as set out 15

herein. X and X : 37 WD IG???/ 104162 PCT/ CA2007/ 000428

In one subset of the afor i d npoun X and X are
|ndependently sel ect ed Rroglrin% 1) I\R%g 3) S 5 4)
Cl-C6 alkyl-O, 5) Cl1-C6 WR@ N N 7) H
HOO8S 5\ NS HO --~3a<Q9) ,

10) O In one exanple X and X1 are |n8epé‘hdently
selected from 15 1)0, O/2) or

i

X
H o R
-y ) A ,R4
R H 0] ‘N
RS 1.1¢c

whereinL, X, X' A, A, R R'™® R? R® R® R R* R*® R®and R* are as defined

hereinabove and hereinafter.

In one subset, for compounds of Formula Il in which BG is —X-L-X"-, the invention

comprises compounds of Formula 2a:

Ql ,
Al o ’
R200
S N N, 7
77/\N,R1oo
20 xt ]
R /7 Oy
X
X
P
+-N
A
R H
o A
Q 2a

wherein L, X. X', A, A", Q, Q'", R", R'® R? R? R®and R® are as defined hereinabove
and hereinafter.

Any and each individual definition of BG as set out herein may be combined with any and
each individual definition of Core, R, R2, R'®, R®, R3, R*, A, A’ Q, and Q' as set out
herein.

X and X':
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00 3N Any and each individual definition of X and X1
as set out herein may be conbined with any 20 and
weemoig4medi vi dual definition of Core, L, A A ,PAICATRRT/000428
R100, R200, R3 Rsoo R20, Q Ql, and BG as set out
herein. L: 38 WD 2007/ 104162 PCT/ CA2007/ 000428 |n one
subset of the aforesaid conpounds, L is selected from
In ong subsgt oftthe afdresaid compounds, Xand y¢ REsindgpendenty selegted from

Sﬁ) - bi phenyl-, 5) - heteroaryl-, 6) -Cl-C6
al ycl”- §cz-04 al kynyl )-C1-C6 al kyl- 7) -Cl1-C6 al kyl -
ar?)INR’3- 6 al kyl -, 8) -aryl-Y-aryl-, 0 HNN 10 9)

H rr ONClL -C6 alkyl--4 10) H wherein the al kyl

and Cycl oal kyl are optionally substituted with one or
5 no4)eCRBs alkyHi®t i t uents, and the aryl, biphenyl and

he Y rglg are optionally substituted with one or

no 0 “bstituents. 15 Typi cal exanples of L

include 0 Cry 20 39 WD 2007/ 104162 PCT/ CA2007/ 000428

10 9) 0 ,or

In one example X and X' are independently selected from:
15 1) O,

o

RN
N
2) H Hﬁ,or
0]

N

r‘j\N,S
3)

g,{O

Any and each individual definition of X and X' as set out herein may be combined with any
1
20  and each individual definition of Core, L, A, A, R", R?, R'™™, R, R®, R*", R® Q,Q', and

BG as set out herein.
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r-, W JNON, N, Any and each individual
definition of L as set out herein nmay be conbined with
woawg7/amde25 each indi vidual definition of Core,PCA/CAL007/000428
r, R, R2, RI00 R2o0 R3 R300, R20, X, X, Q or Qi,
as set out herein. r: In the aforesaid aspect, r is
an integer of 1, 2, 3, 4, 5 6, 7, 8 9 or 10. 10 Any
In o @ubsetiof thecaferesaid compeunds |- isrselacted flaMset out herei n
mayq)hes, C@ngk?ed W th any and each i ndi vi dual
deflnltlon of Core, A L, A, Rl, R2, RL00, R200 R3
R30D R ageloalkyland X1 as set out herein. 15 Mbre
expd )l_grgj_y, the i nvention conprises conpounds of
Forrula 1.1 through 1.18 Q AO NH -~- ONR H
5 R3 4RGPEFYIO ONR R00 RBOOH NON-~O A Q 1.1
40 y)olﬁg%ymwz PCT/ CA2007/ 000428 Q1- 1 O H R200

N I R3000 H HN
6) ~C;-Cg alkyl—(C,~Cy alkynyl)}~C4-Cs alkyl—

7) —C4-Cg alkyl- aryl-C4-Cg alkyl—,
8) —aryl-Y-aryl-,

? H
,f’\”)kﬂ/N?r

10 9) 0 ,or

0
oA
10) u C1-C6alkyl——§’

wherein the alkyl and cycloalkyl are optionally substituted with one or more R®

substituents, and the aryl, biphenyl and heteroaryl are optionally substituted with one or
more R substituents.

15
Typical examples of L include
N ¢
A
20 ’
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(CH2)r O NH HORSRILNNNR HOAQ112 Q' 10
H R2oo N N RLoo O R300N NH O HNRlNIIk ~-NR3 0 R2
Wa07/£041Q 1.3 QL Al 0 H 8200 N 3~~NR1oo O R RCTACANBY /0428
H- 3 HUC RLNNRR H5p AQ1l.4 QUL A OOHR00
0O NSNNI"NRloo NHOH HN\ / HORSOR-t ' , RH

OA Q1.5 41 WD 2007/ 104162 PCT/ CA2007/ 000428

it O OO, U,

Q

Any and each individual definition of L as set out herein may be combined with any and
5 each individual definition of Core, A, A", r, R', R R'®, R®, R% R*®, R®, X, X', Q, or Q',

as set out herein.

b

r:
In the aforesaid aspect, ris an integer of 1, 2, 3, 4, 5,6, 7, 8, 9 or 10.

10
Any and each individual definition of r as set out herein may be combined with any and
each individual definition of Core, A, L, A', R", R%, R™®, R®™ R% R*, R, Q, Q', X and
X' as set out herein.

15  More explicitly, the invention comprises compounds of Formula 1.1 through 1.18:

Ji&

H
R1 OQN
R20 R300 = H
N

H o]

NQ’
0]
A1
Q' 1.1
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OQ-A NO HWPHVNH R N ARSOR "2 N-~r N0
.R200 RHOA QHN\NRIOO 1.6 R 100 RO NH HN O 0
WOCRBOOMGRAI | |- N 0 HN~OHH O R3 0 , , # , NGI/CARORT/#90428
5RO AQ17 RINNH HN RIO0 R2 HR3 HHR3 NH 200 N
NN. OOONO AQAQ 1.8 ALQL O. oo RI.NH % R
HN 3 Hf H R300 8200 ,OHN-RIoo

H R200
100
&J% 'S8

R300

RZ H O A 1.2

Aq 13

R2
0 Aq 1.4

Aq 15
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10

AQl9 R, NHO2 RBNOHNRoo RHNN-~N. R~ NH
8200 ONJ~ OO~NO 10 A AIQ 1.10 42 W

w0 71Wder1 62 PCT/ CA2007/ 000428 R -NH 0 0 A1QL PAR2CAIN03000428
/| NRONOIiIi -RN\1 H30oNHR200 O O HNRloo Q
1.11 RI'NHO O HNRloo R NR3 NH I H R300 8200 N
-NNCNNHOOOO A glQ Q1.12 5 RI-NHO R2 HN 3
HHHAIQ I~~0J~"rr 0O0\} NAHH 300NH ROO

QR

1.8

1.9

1.10
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0 HN,R1001.13 RI,NH QIA1 R HN3 HN 0 0 HR30 H
,RR00 AL 00 QH\Rlool.14 QA A1 RI-NHO N 3 ~N
RA0HMN4b2H R300 NH "R200 N O O 0 HN-Rloo A IHCT(XA2005000428

W
43 WO 2007/ 104162 PCT/ CA2007/000428 QL A1 O'OR,NH
R2oo HR N S OHNRIOO O 00 A Q1. 16

HN R3 H R30c'.
R2o0 HRI00 QL A° N11 H N R30d) O NH
Rz“f L Chgp
HN 100
R 11
R'H o o HN-R'®
R3 300
R? HN H < R NH R0
\;‘N N N NICN{
0O 0] 0 /
A Alg?
Q Q 112
R*NH o
101
" ””ﬁ O JjAQ
N
@' ~§~0NH o
0 HN-R1001 13
R1\N\'1(O Q1
® HN‘; N}(w wCNK
o} Q H hR2°°
A o) HN-p100
Q R'%1.14
Q1
R'™NH
L(O 5 N
2 H - NH 200
R HN N A Raoo "
N
o) g o) HN R100
A\
10 Q 1.15

43



R'NH3H R HH N Oc O A Q1.17 R 'NH O HNR100

R2 3 H/ (\ HB8300RR0O0O N,Y. HNNSN NHCNO 00
w1042 A 1 5 Q Q- 1.18 wherein r, A A QPICATRIT000428

R100, R2, R200, R3 and R300 are as defined

her ei nabove. 10 Alternatively nore explicitly, the

i nvention conprises conpounds of Fornmula 2.1 and 2. 2:

44 WD 2007/ 104162 PCT/ CA2007/ 0004@’8 R200 R100 "

QL-A° ONH NOOORBR]_NN -2 HR O A-Q
2.1 Q-Al1 H R200 _K‘

1
e ’ Ryt o
5 H
R HN‘g\ N. O 0 HN-R100

A
Q 1.16
H R%OO R100
N
QA )\\(N{H
R3O
Oy -NH
¢
ol 1 )
e
FNT
A
Q 1.17

1.18

whereinr, A, A', Q, Q', R, R'®, R?, R* R?®and R*® are as defined hereinabove.

10 Alternatively more explicitly, the invention comprises compounds of Formula 2.1 and 2.2:
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10

wWRR0amd16220 are as defi ned herei nabove.

NN 20 r-\NRIOO RNH OONH HOR3RI-N NNR2H
0 AQ2.2 5 werein A, A, Q @, R, RL00, R2, R200,

In one subset of the aforesaid conpounds R1 and R100
are both H 10 In one subset of the aforesaid
conpounds R1 and R100 are both C -C6 alkyl. 1In one
exanpl e, R and RL00 are both CH3. R4H Vp.oaOOW 104162
PCT/ CA2007/ 000428 Any and eaggh imndipdgual definition
of R1 and R100 as set mftaher §j ¢ conbined with
any and each individual de 'n?\hgcmaof Core, A, A, R,
R210R, R 00, Q Q1 B, B1, &@n s set out herein. 5
R2 and R2o00: In one subset 0f the aforesaid conpounds
R2 and R200 are both Cl-C6 al kyf optionally
subtituted with OR I n one exapple, R2 and R200 are
both CH3. In another exanpl e, is CH2OH and R300 is
CH3. 10 In another exanple,//R2 and R200 are both
CH2OH. I n anot her exanpl e, and R200 are both
CH2CH3. Any and each individual definition of R2 and
R200 as set out herein may Pe conbined with any and

each individual definai of Core, A, A, Rl, R100,
Rs R300, Q Qfan B&\a’;Nse 15 out herein. R3 and
0

R300: | n oneR'subsetNoOf ounds of Formula |, R3 and
R300 are both Cgz2CsHal ky! . A\bn one exanpl e21R3 and
R300 are both C(CH3) 3. :

R H 0 A 2.2

wherein A, A', Q, Q', R", R', R?, R® R® and R? are as defined hereinabove.

R armCTRIA®07/000428

R' and R'%:

In one subset of the aforesaid compounds R' and R'® are both H.

In one subset of the aforesaid compounds R' and R'® are both C;-Cs alkyl.

In one example, R and R'® are both CH;.
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20 I'n subset of conpounds of Formula Il, R3 is Cl-C6
al kyl. I'n one exanple, R3 is C(CH3)3. Any and each
wa ndi/wi4deral definition of R3 and R30 as set OWCTeA®DTI000428
may be conbined with any and each i ndi vi dual
definition of Core, A A, Rl, R100, R2, R200, Q Q,
and BG as set 25 out herein. Q and Q : In one subset
Anyaind pachhindividyal defioiiam 6UR dand R aasisehoutihereinanay beasebined with

an;)"@r?& &ich J%MGUQ o%ﬁnl 6 6t Gre RFATRE ﬁm’@‘; R3BH, e'f"yB #dand BG

each individ | nition of Q and as $et
as pelrqutt Refieify be conbi ned with any and each i ndi VI dual
definition of Core, A, A, Rl, RI00 R2 R200, Rs R30
andﬂ?% as set out herein. 35 Wand R: 46 WD
R? apd 04162 PCT/ CA2007/ 000428 In one subset of the

i b
In @Jé)éﬁ%% %%%Q@ftgh{beyﬂ#sfginﬁﬁﬁ "c@e(%rﬂ?ﬂ(%t Qlkggogtlo%'lly
subtigtedwithiOQtenyl, 5 3) -C2-C4 al kynyl, 4) 4- c3 C7
Ch8 I oal kenyl, 6) aryl, 7)
In &}%% (#fé/)ﬁ anakm(ﬁi%et erocyclyl, or 9)
In artwteaneaampbed:kzys oHymleraadmf’rmcug kyI al kenyl , al kynyl ,
y kk onal 'y substltut ed
In %%e?%gﬁblgrﬁn%? ﬂo %é%tb%t'ﬁg and wherein the
In anojtier eramnplepRf smhd Rf?%a&rbmrycl-lyCH3.and het er obi cyclyl is
optionally substituted with one or nore R10

substituents; 15 wherein R6 and R10 are as defined
Anyenceach ihdividaaltdeinitisnibisRt aref R¥has @ét@\dﬁhér@mmamcorﬂﬂned with

ans} %r}c{}ach 4 |duasl defi n|te jon oedeofrEz KA, IJZ) R“g‘;’1 %ﬁ’l By aonEj 82()5 as set

out herein.

R®and R*;
In one subset of compounds of Formula I, R* and R* are both C;-C alky!.
In one example, R® and R*® are both C(CHj),.

In subset of compounds of Formula II, R® is C,-C; alkyl. In one example, R® is C(CH),.

Any and each individual definition of R® and R*® as set out herein may be combined with
any and each individual definition of Core, A, A", R', R", R? R*, Q, Q', and BG as set
out herein.

Qand Q"
In one subset of the aforesaid compounds, Q and Q' are both NR*R®, wherein R* and R®
are as defined herein.

Any and each individual definition of Q and Q" as set out herein may be combined with
any and each individual definition of Core, A, A', R', R'® R? R* R® R3* and BG as set

out herein.

R* and R%:
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20 wherein the alkyl is optionally substituted with
one or two R6 substituents; and wherein the aryl is
wopwoi/oaé2 y substituted with one RL1O substit uer@tT/CA2007/000428
wherein R6 and R10 are as defined herein. 25 Exanpl es
of the aforesaid subset include, R4 is Hand R5 is
selected fromthe group F consisting of. CO 47 WO,.
In 0RO GUDD 41 B2 aRTFLaLARODPPWBISAPWhich Aand A’ are bpth &=@, R"js i and

5 "o I\ r 0~1 1%I1j \ ~l I, OH, OH-'"y NH2 | \
R '% seﬂeﬁleg_?ro 5 and rt NH Therefore, when A and A" are
both «cCECetityh Q and Q are both 10 NH |In another

PCTIREB6TPBBN58 "N . I anot her exanpl e, Qs | /
and3)@-Cv€.@Bynyll n anot her exanple, Q and QL are both H
\ F4) <|—E3—a(97°cty9|85lkﬁf(a”pl e, Qand QL are both HN
5) «C;3-C; cycloalkenyi,
6) —aryl,
7) —heteroaryl,
8) —heterocyclyl, or
9) —heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R' substituents;
wherein R® and R are as defined herein.

In another subset of the above compounds, R* is H and R® is selected from:
1) «C+—Cs alkyl, or
2) «aryl,
wherein the alkyl is optionally substituted with one or two R® substituents; and wherein the
aryl is optionally substituted with one R substituent;
wherein R® and R are as defined herein.

Examples of the aforesaid subset include, R*is H and R® is selected from the group

consisting of: , (j@, > ) >
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In another exanple, Qand QL are both H\ HN/ /I 5
I n anot her exanple, Q and QL are both N H In another

woeoanpl4ee2 Q and QL are both kN I n another exaqil/€Aa20Q)/000428

and QL are both H HLe NI \ \ In another exanple, Q
and QL are both NI / In another exanple, Q and Ql
are both 10 In_another exanple, Q and QL are both HNC
N2 PCT/ CA2007/ 000428 | n anot her

I n anot hg

NH

Therefore, when A and A’ are both C=0, then Q and Q' are both
10

S

1z

H

In another example, Q and Q' are both (D
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I n anot her exanple, Qand QL are both OH I n anot her
exanple, Qand Q are both HN HN In another exanpl e,
woRoant4@@ are both HN | n another exanple, Q a/CA20aT/é)0428

both 50 WD 2007/104162 PCT/ CA2007/ 000428 HNC 1In
anot her exanple, Qand Q@ are both OY NH2 HN~~, O
I n anot her exanple, Qand Q are both NH In another
exanple, Q andrd are both NH<lal-1 ' In another
exanple, Q and QfHare both O HHn an alternative
subset of the a ' j

d conpoune R Whi ch A and A
are both CH2, t and R5 @@ i ndependent |y
In anbthenakarapleyQ,is CandICKys | 0N3% .- C2-C6 al kenyl

4) -C2-C4 al kynyl, 5) 4-C3-C7 cycloal kyl, 6) -C3-C7
cycl oal kenyl, 7) aryl, 15 8) < eroaryl, 9)
4-heterocyclyl, 10) 4-h&terqbj yl, 11) ¢(O-R',

in ar{'o%ﬁer'e%r%lg & and Q' are both N

F
H"/\/@/
N

In another example, Q and Q" are both ~ H

PN /E )
N
In another example, Q and Q" are both  H .

B0
¥
5 In another example, Q and Q' are both ‘ )
;\N
H
In another example, Q and Q' are both O .

In another example, Q and Q" are both

NJ\
H .
H
In another example, Q and Q' are both OO

In another example, Q and Q" are both %~

N GQ
S
/]

10 In another example, Q and Q' are both ~
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20 13) 4-C(=Y)NRBR9, or 14) 1S(O2-R', 51 WO

2007/ 104162 PCT/ CA2007/ 000428 wherein the al kyl,
waoatokampslie2 al kynyl , cycl oal kyl, cycl oal kenyl i SPCT/CA2007/000428

optionally substituted with one or nore R6

substituents; and wherein the aryl, heteroaryl,

heterocyclyl, and heterobicyclyl is optionally

substituted with one or nore RLO sgb 1|tuents wher ei n

Y, R6, R8, RO, RIO and R' are g fled herein. 5 1In

anot her subset of the aboyge CP , R4 and R5 are

i ndependently sel ected h%u C1- C6 al kyl, 2)

In arfoti@r @xample, Q)anB-@ (a GoR1E, or 10 4) S(O) 2- R11,
wherein the alkyl is substituted with an R6
substituent wherein R6 d are as defined
herei n. In one subset foresai d conpounds,

2 R5 js>or { F 15 In another subset of

'"aQQi%efﬁﬁaé‘O@ W@%ﬁi&@ R4'is (O CH3 and RS is or \

I I n anot her subset of ke af oresai d conpounds,
R4 IS and R5 is F or 20 Ahy : each i ndi vi dual
definition of R4 and R5 gt herein may be

In ac¥etiaramplal, Qhande@yaramadtreach tindividual definition of
Core, A Al, R1l, R100, R2, R200, RS, RSOO and BG as

set out hereln 25 R": »SQ O 007, %2
PCT/ CA2007/ 000428 U

HN
In another example, Q and Q' are both Y

In another example, Q and Q' are both OH

In another example, Q and Q' are both OH

N
In another example, Q and Q' are both Y

In another example, Q and Q' are both }a

~
In another example, Q and Q' are both r'e



10

15

20

In one subset of the aforesaid conpounds, R' is 1)

Cl-C6 al kyl, or 2) aryl, 5 wherein the alkyl is
wophi/oad2 y substituted with one or nore R6  PCT/CA2007/000428

substituents; and wherein the aryl is optionally

substituted with one or nore R1O substituents; wherein

R6 and R10 are as defined herein. 10 I n one subset of

t he af oresai d conmpounds, 1is 1) Cl1-C6 al kyl
optionally substituted 0 oL _twq R6
substituents, or 2) phenyl Jpt iQ’)ubstituted
Wi th one R10 substituent; whibkein the-R6 and the R10

In ar®thEs ekample! Q ande'ase tothi ned herein. 15 Any and each
i ndi vi dual definition of as set out herein may be
conbi ned with any and i ndi vi dual definition of
Core, A Al, R1, R100, , Rﬁkgﬂﬂﬂz% R30 and BG
as set out herein. R6: oRe bset of the
af oresai d conpounds, R6 is "i")\ al oé?sn, 2) N2, 3)

In angtper exgmpley R andX'repether oaryl ,* 6) heterocyclyl, 7)
heterobicyclyl, 8) OR, 9+SR, or 30 10) NR8RO ,
wherein the aryl, heteroaryINyheterocyclyl, and
het er obi cyclyl is optionally Bubstituted with one or
nore R10 substituents; e i R8, RO and R10 are

as define erej 5.1
In oo SXATG S AT e DR |
PCT/ CA2007/ 000428 1) hal oge\n,
NH

In an alternative subset of the aforesaid compounds in which A and A’ are both CH,, then

In another example, Q and Q' are both

R* and R® are each independently
1) haloalkyl,
2) —C4—C; alkyl,
3) «C,-Cs alkenyl,
4) —C,-C, alkynyl,
5) «C3—C; cycloalkyl,
6) —C3-C; cycloalkenyl,
7) <aryl,
8) «heteroaryi,
9) —heterocyclyl,
10) «heterobicyclyl,
11) —C(O)-R",
12) —C(0)O-R",
13) —C(=Y)NR®R®, or
14) —S(0),-R",

51
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20

25

2) aryl, or 3) NR8RO , wherein the aryl is optionally

substituted with one R1O substituent; 5 wherein RS,
woR0aANd1210 are as defined herein. | n one subsaT/©f200Te00428

af oresai d compounds, R6 is 1) hal ogen, 2) phenyl, or

10 3) NRBR9 , wherein the phenyl is optionally

substituted with one RLO substituent; wherein R8 and
whemein thealkys alkepyinallynvb ﬁé?'ﬁa'kwcbﬁlkeéﬁdéﬂwoﬁtm?w gpsituted with

one gﬁ‘fnbfé' R besﬁlfuer%» A% whdrefUthe QS'T ‘F\b%g?ﬁ?’%l Ré&efRPiNINgtH

th any and 5 each individ ition 0 Core
hetembl%aclym opmrmﬂy mbstmm)wﬂfmne mgnm@ R3substituemts; as set

et v IRY, &8s, BB AR Rare boagiRatidget of the aforesaid
v econpounds é’rg)ng g?e eac 'é?pendently 20 1) H,

2) hal oal kyI 3) C1-C6 alkyl, 4) C2-C6 al kenyl, 5)

In aﬂh%u?i e’ab%\r?e %mﬁaﬁﬁg ﬁyéﬁ#cpﬁi %r\élmd end rklygé[e%d from

cyc eny wherein e al kyl, keny

cyd)@apkykw cycloalkenyl is optlonally substltuted
%2 FOT nore R6 substituents; wherein the R6

titu nté are as defined hereln 30 I n anot her

suB%eﬂXﬁbOﬂhécmforesald compounds, R8 and R9 are each

i ndepe %ﬂéﬁ nehy 1) H or 2) C1-C6 alkyl, wherein the

al kyI T'S’optionally substituted with an aryl. 35 54

whera me@wwezsuaaltmefrmmcr#/suoam@t

wherein R® and R"" are as defined herein.

In one subset of the aforesaid compounds, R* is S(0),CH; and R®is T : or

O

In another subset of the aforesaid compounds, R* is C(O)CH; and R® is "L/\/© or

i.{\/©/ F

In another subset of the aforesaid compounds, R* is and R%is "L/\/O
S

or .

Any and each individual definition of R* and R® as set out herein may be combined with
any and each individual definition of Core, A, A', R', R'®, R?, R*®, R®, R*®, and BG as set
out herein.

R":
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Any and each individual definition of R8 and RO as set
out herein may be conbined wwth any and each
w0 wdi/vi4deral definition of Core, A A, R, RLECTRZA2007/000428
RzOOR4, R-9, R Rsoo and BG as set out herein. 5 R :
In one aspect of the aforesaid conpounds, R10 is 1)
hal ogen, 2) NO2, 3) CN, 10 4) haloalkyl, 5) OR, 6)
In oNEX8EBset of the@foresdid copowids, R7, R8, and RO are as
R11dsefi ned herein. 15 In another aspect of the aforesaid
éon‘pounds, R10 is 1) hal ogen, or 2) OCl1-C6 al kyl. 20
Anyl)ahdCgalkkfl, omdi vi dual definition of RLO as set out
herf)i n,,may be conbined with any and each individual
def@¥ion of Core, A’ A, Rl, R O00R2, R200 Ra R5 Rs
whér8iaQhaalitylBSoptionally substitutddewith one ox nereriRStsubstityents; laad wherein

tre gL e BRpUiRE R i R s RO AR

whéreiprrésmt R0 aky/agdefimet deteior Formula 2: QL -A' 0 H R200
RoOO NJ Il H Rsoo O (LOGn HO R3r\ R~.N~N-I-, N
R HOAQ 1 55

In one subset of the aforesaid compounds, R" is
1) C1—Cs alkyl optionally substituted with one or two R® substituents, or
2) phenyl optionally substituted with one R'® substituent;

wherein the R® and the R'° substituents are as defined herein.

Any and each individual definition of R'" as set out herein may be combined with any and
each individual definition of Core, A, A', R', R'®, R?, R, R*, R%, R®, R* and BG as set

out herein.

RE:
In one subset of the aforesaid compounds, R® is
1) halogen,
2) NO,,
3) CN,
4) aryl,
5) heteroaryl,
6) heterocyclyl,
7) heterobicyclyl,
8) OR’,
9) SR/, or
10) NR°R®,
wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with
one or more R' substituents;
wherein R’, R®, R and R are as defined herein.

In another subset of the aforesaid compounds, R® is
53
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WO 2007/ 104162 PCT/ CA2007/ 000428 R200 H R1I00O Q1L_ O

AL NN OH (LOn HOR3r\ RLLN-ANN R2HOAQ2
wonver/gidme2ni sOorl; 5 mis 0, 1 or 2; pis 1 orPCA/CA200H000428

NH Oor S; LGis 10 2) -X-L-X -; X and X1 are

i ndependently selected from 1)0, 2) NR13 15 3) S, 4)

Cl-C6 alkyl-O, 5) Cl1-C6 al kyl -NR13-, 6) Cl1-C6

al tyhalegen,7) C1-C6 alkyl-aryl-O- 0 20 8) 0 N 9) NO

112) 39 of
3)NR°R®,
wherein the aryl is optionally substituted with one R'® substituent;
wherein R?, R® and R' are as defined herein.

In one subset of the aforesaid compounds, R® is

1) halogen,

2) phenyl, or

3)NRER®,
wherein the phenyi is optionally substituted with one R'® substituent;
wherein R® and R® are as defined herein.

Any and each individual definition of R® as set out herein may be combined with any and
each individual definition of Core, A, A’, R', R'® R? R?®, R* R’ R? R* and BG as set
out herein.

R® and R®:
In one subset of the aforesaid compounds, R® and R® are each independently
1) H,
2) haloalkyl,
3) C1~C;s alkyl,
4) C,-Cs alkenyl,
5) C,-C, alkynyl,
6) Cs—C; cycloalkyl, or
7) C3-C; cycloalkenyl,
wherein the alkyl, alkenyl, alkynyl, cycloalky!, cycloalkenyl is optionally substituted with
one or more R® substituents;
wherein the R® substituents are as defined herein.

In another subset of the aforesaid compounds, R® and R® are each independently
1) H, or
2) C—C;s alkyl,

wherein the alkyl is optionally substituted with an aryl.
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56 WD 2007/104162 PCT/ CA2007/000428 O Il 11) or O I1I
I I H 12) o L is selected from 5 1) -C1 -C20 al kyl -,
W@)007/0R1626 al kenyl -, 3) -C2-C4 al kynyl -, 4) PAI3EALN07/000428
cycl oal kyl -, 5) -phenyl-, 10 6) -biphenyl-, 7)
- het eroaryl - 8) -heterocycyl-, 9) -Cl1-C6
al kyl - (C2- CG al kenyl )- C1-C6 al kyl - 10) -Cl1-C6
Anpakd badhGadidduall definifion of R 4361 R 4s/det outlieraib)mayCtie @Anbined with

any’jl ricy +ac&)1(@%&7u%6%h§? kﬁfl q),org %i QEQ&R%?FQ”O, Q‘ I£5,6R3, R® and BG

asaétloplhénephenyl C -C6 aI kyl, 14) -Cl1-C6

al kyl -heteroaryl -C, -C6 al kyI , 15) -Cl1-C6 al kyl

het erocycyl - C1-C6 al kyl, 20 16) -Cl1-C6 alkyl-OC, -C6
Rl kyl , 17) -C(O-aryl - C(O) 18)

n AP ok ca?uaw%og%ﬁo‘zgo’zé? - (c-0s

al ky) I)aldsganeroaryl (A-C6 alkyl)-C(O-, or 25 21)
aNO(Cl C6 al kyl)-(C3-C7 cycl oal kyI) (C1-C6

aI k €O - Q and QL are independently sel ected

frog Gy, NR 4 RS,

4) haloalkyl,
5) OR/,
6) NR®R®, or
7) SR’;
wherein R’, R®, and R are as defined herein.

In another aspect of the aforesaid compounds, R" is
1) halogen, or
2) OC1'Ce aIkyl

Any and each individual definition of R' as set out herein may be combined with any and
each individual definition of Core, A, A', R', R'®, R?, R?, R* R, R’ R**and BG as set
out herein.

Alternatively, the invention provideds an isomer, enantiomer, diastereoisomer or tautomer
of a compound represented by Formula | or Formula 2:

1
Qa1 o H R200

U =
N /lH/ N .. _R100
Q R300 \([3'/\3

(LG)n



2) OR', or 30 3) S(OnR"; or 57 WD 2007/ 104162
PCT/ CA2007/ 000428 Q and Q are independently sel ected
wd zoomaene2l or heteroaryl, being optionally sulbEtl/€Azoetiooos2s
with R12 substituents; or Qand QL are independently
gG 5 Omwherein Gis a 5, 6 or 7 nenbered ring which
optionally incorporates one or rmre het er oat ons
selected fromsS, N or O and iB % s thionally
substituted with one stituents, t he
ring being optlonaII)Pf se ryI or a
heteroaryl, the aryl mhe het@roaryl bei ng
optionally substituted nore R12
substltuents 10 A and A" are’l n)dependently sel ect ed

from 1) - R3 3 CH(C1-C6 al kyl)-, 15
4) - CH(C3- C7 cycl oaII -C7 cycl oal kyl -, 6)
-CH(C1-C6 al kyl - ya~lo % or 7) -C(O -; 20
R1 and R100 are mdepﬁhdq.ntla se ted from 3) H, or

4) Cl1-C6 al kyl optionally substlt ed with one or nore
R6 substituents; R2 and R2002are independently H or
whé&rinCe al kyl opti onal |y substituted with one or nore R6
25 substituents; R4 and R5 are independently sel ected
nig@erd: 1) H 2) Cl1-C6 alkyl-+, 30 3) C3-C7

m i§¥Ch gapkyl ->,  4) hal oal kyl -, 58
pis1or2;

YisNH,OorsS;

LGis
2) —X-L-X'-;

X and X' are independently selected from
1) O,
2)NR",
3) S,
4) C,4-Cq alkyl-O-,
5) C4-Ce alkyl-NR™-,
6) C4-C¢ alkyl-S-,

7) C4-C; alkyl-aryl-O-
0

,
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WD 2007/ 104
bi phenyl - *,
wQaogt/adaed2er o
het er ocycly
het er ocycly

hal oal kyl - OnC( O) - - +,

16) aryl -
het er ocycl

162 PCT/ CA2007/ 000428 5) aryl-*,

7) heteroaryl-aryl->  8)
aryl->, 5 9) aryl-heterocyclyl,
|-*, 11) heteroaryl-> 12)

6)

TF)T/CA2007/000428

|-*, 13) d-0C6 alkyl-OnC(O)->, 10 14)

15) C3-C7 cycloal kyl -OnC(O) - - +,

C(O--> 17) heteroaryl-OnC(O--+, 18)

| -OnC(O)->, 15 19) RBRONC(=Y)- >,

20) Cl-C6

al kyl - SO p-> 21) C3-C7 cycloal kyl- S(0Q2->, 22)
->, 23) hgteroaryl-S(0O2-*, 20 24)

ar y} )(0) 24
het er’ocycl
cycloalky”r
27) fusedia
het ero

| -S(0O) 2-*, 25) fused aryl-C3-C,

*, 26) fused heteroaryl-C3-C, cycloal kyl ->,

ryl - heterocyclyl ->, 28) fused

r;ﬁl - esocyclyl, 25 29) fused aryl -
cychpplkyly OnC( Q) ->, 30) fused heteroaryl-C3-C,

cycl oal kyl-OnC(0O)1, 31) fused

aryl -hetero

cyclyl-OnC(O -, or 32) fused

G3-C

LiJ‘@él&rtﬁ@fré{M' heterocycl yl -OnC(O -*, wherein the alkyl
and the | oal kyl are optionally substituted with one
B@l-substituents, and the aryl, the

R\é}w_t he heterocyclyl are optionally
ith one or nore R10 substituents; R6 is

cyc

or Mbré-Qsa

het I
subal T ey
i nd3peetbnn

lkynel ect ed from

4) —C;-C; cycloalkyl—,

5) —phenyl-

6) —biphenyl-,

7) —heteroaryl-,

8) —heterocycyl-,

9) —C4-Cg alkyl-(C2-Cs alkenyl)- C4-Cg alkyl—,

10) -C4-Cs alkyl—(C—C, alkynyl)}-C,-Cg alkyl,

11) —-C4-Cs alkyl—(C3-C; cycloalkyl)}-C4-Cg alkyl,

12) —C4-C¢ alkyl-phenyl-C4-Cg alkyl,

13) —C4-Cs alkyl-biphenyl-C;-Cg alkyl,

14) —C,-C¢ alkyl-heteroaryl-C;-Cg alkyl,

15) —C4-Cs alkyl heterocycyl-C4-Cg alkyl,

16) —C4-Cs alkyl-O-C4-C; alkyl,

17) —=C(O)-aryl-C(O)-,

18) —C(O)-heteroaryl-C(O)-,

19) —C(0)-(C4-Cs alkyl)-aryl-(C4-Cs alkyl)-C(O)-,

20) -C(O)- (C4-Cs alkyl)-heteroaryl- (C4-Cg alkyl)-C(O)-, or
21) =C(O)- (C4-Cs alkyl}~C;-C; cycloalkyl)}- (C4-Cg alkyl)-C(O)-;

Q and Q' are indep
1) NR*RS,
2) OR", or
3) S(O)nR"

endently selected from

, or
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1) hal ogen, 35 2) C1-C6 al kyl, 59 WD 2007/104162

PCT/ CA2007/ 000428 3) C3-C7 cycloal kyl, 4) hal oal kyl,
wadooznoslg2 6) heteroaryl, 5 7) heterocyclyl, R)IT/OR007/000428

9) S(OnmR7, 10) NRBR9 , 11) COR7, 10 12) C(O OR7,

13) OC(O R7, 14) SC(OR7, 15) CONRBR9, 16)S(0)2NR

8RI, or 15 17) N(=Y)NR8R9, wherein the aryl, the .
Q dnet @t ararindepandertiy selected fropyaryl ordweteroqryi being optionally substituted

wW,th one or nore RLO substituents; R7 is

W'tﬁﬁgigdg%gﬁejgt y 'sel ected from 20 1) H 2) C1-C6 al kyl,

3) C3 C7 cycloal kyl, 4) haloal kyl, 5) aryl, 25 6)

Q%?@Ggrg queeégrﬂgeterocydyl' 8) C(=Y)NRBR9, or 9)

al kynyl, wherein the aryl,
het oaryl and heterocyclyl are optionally
substNt u d with one or nore 30 R10;

G

O/m
wherein G is a 5, 6 or 7 membered ring which optionally incorporates one or more
heteroatoms selected from S, N or O, and which is optionally substituted with one or more
R substituents, the ring being optionally fused with an aryl or a heteroaryl, the aryl and
the heteroary! being optionally substituted with one or more R'? substituents;

A and A are independently selected from
1) -CHz-,
2) ~CH,CH,—,
3) =CH(C1-C; alkyl)—,
4) —-CH(C3-C; cycloalkyl)—,
5) —C5—C; cycloalkyl-,
6) —CH(C,—-Cs alkyl-Cs~C; cycloalkyl)-, or
7)-C(0) -

R' and R' are independently selected from
3) H,or
4) C4—Cq alkyl optionally substituted with one or more R°® substituents;

R? and R*® are independently H or C,—Cs alkyl optionally substituted with one or more R®
substituents;

R* and R® are independently selected from:
1) H,
2) C—Cs alkyl—,
3) Cs—C; cycloalkyl—,
4) haloalkyl—,
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35

R8 and R9 are independently selected from 1) H 2)
Cl-C6 al kyl, 35 3) C3-C7 cycloal kyl, 60 WO 2007/ 104162

WOPI007/0A2€207/ 000428 4) hal oal kyl, 5) aryl, 6) PCT/CA2007/000428

heteroaryl, 7) heterocyclyl, 5 8) COCl1-C6 al kyl, 9)
COC3-C3 cycl oal kyl 10) COaryl, 11) CO heroaryl, 12)
CO heterocyclyl, 10 13) C(O Y-Cl-C6 al kyl, 14)

C( Op)-aB3—3 cycl oal kyl 15) C(O Y-aryl, 16)

C(Qy-heteroaryl, or 17) C(OY heterocyclyl, 15
vvh(e)§ brpq{eﬁgl aryl, the heteroaryl and the heterocyclyl

ar e7bﬂte|tema1yl-grybubstitut ed with one or nore R10
subgtit s;.or R8 and RO together with the nitrogen
ato -&ﬁie‘{ﬂary{%y are bonded forma five, six or

sevep argitatarecyclyeber ocyclic ring optionally
SUb%‘) ted th one or nore R6 substituents; 20 R10
is i d?geéﬂ‘a’ T’y selected from 1) hal ogen, 2) N2,

3) CNheforo&iy-66 al kyl, 25 5) hal oal kyl, 6) C3-C7
Cychgﬂle@%éyclyn», R, 8) NR8R9,

13) C1—C; alkyl-O,C(O)—,

14) haloalkyl-O,C(O)—,

156) C;—C; cycloalkyl-O,C(O)—,

16) aryl-O,C(O)—,

17) heteroaryl-O,C(0)—,

18) heterocyclyl-0,C(O)—,

19) RBR°NC(=Y)—-,

20) C4-Cq alkyl-S(0O),—,

21) C3—C; cycloalkyl- S(O),—,

22) aryl-S(0),—,

23) heteroaryl-S(0),—,

24) heterocyclyl-S(O),—,

25) fused aryl-C;—C; cycloalkyl—,

26) fused heteroaryl-Cs—C; cycloalkyl—,

27)fused aryl-heterocyclyl—,

28) fused heteroraryl-heterocyclyl—,

29)fused aryl-C;—C; cycloalkyl-O,C(O)—,

30)fused heteroaryl-Cs;—C; cycloalkyl-O,C(O)—,

31)fused aryl-heterocyclyl-O,C(O)—, or

32) fused heteroaryl-heterocyclyl-0,C(Q)—,

wherein the alkyl and the cycloalkyl are optionally substituted with one or more R®

substituents, and the aryl, the heteroaryl and the heterocyclyl are optionally substituted

with one or more R'® substituents:

R® is independently selected from:
1) halogen,
2) Ci—Cq alkyl,
59



9) SR, 30 10) COR, 11) C®ZR, 12) S(OnR, 13)
CONRBR9, or 14) S(O 2NR8BR9, 35 wherein the alkyl is
wophi/oad2 y substituted with one or nore R6  PCT/CA2007/000428

substituents; 61 WO 2007/104162 PCT/ CA2007/ 000428 R

I's independently selected from1) Cl-C6 al kyls, 2)

C3-C7 cycloal kyl-*, 5 3) aryl, 4) heteroaryl-*, or

5) ﬁbt@r@cymlqﬂlkﬂl, wherein the alkyl and the

cychpq,L kil € optionally substituted with one or nore
substituents, and the aryl, the heteroaryl and the

het é} @ylclyl are optionally substituted 10 with one

ubstituents; R12 i s i ndependently
sel ect %ﬁ?’&gls

m 1) Cl-C6 al kyl ->, 2) C3-C7 cycloal kyl,

15 3) HeMrOWCIWI- , 4) aryl, 5) heteroaryl, 6)
het QE]-‘(*:'V' , 7) Cl-C6 aI kyl -OnC(O)--+, 20 8)
hal 0 OnC(O--*, 9) C3-C7 cycloal kyl -OnC(O) - -,
10)9)ar€‘;(0)rngC(O) > 11) heteroaryl-OnC(O -, 12)
het g oyl - OnC(O)-- , 25 13) RBRONC(O ->, 14) Cl-Co6

NS
al ky

11) COR’,

12) C(O)OR!,

13) OC(O)R’,

14) SC(O)R’,

15) CONR®R?,

16) S(0),NR°R?, or
17)N(=Y)NR®R?,
wherein the aryl, the heteroaryl and the heterocylyl are optionally substituted with one or

more R'® substituents:

R’ is independently selected from:

1) H,

2) C,—C; alkyl,

3) Cs—C; cycloalkyl,

4) haloalkyl,

5) aryl,

6) heteroaryl,

7) heterocyclyl,

8) C(=Y)NR®R® or

9) C4-Cq alkyl-C,-C4 alkynyl,
wherein the aryl, heteroaryl, and heterocyclyl are optionally substituted with one or more
R10;

R® and R® are independently selected from:
1) H,
2) C;-Cg alkyl,
3) C;-C; cycloalkyl,
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15) C3-C7 cycloalkyl- S(Om, 16) aryl-S(Om--, 17)
heteroaryl -S(Om -+, 30 18) heterocyclyl-S(Om-, 19)

wd wewh4a62y| - C3- C7 cycl oal kyl, 20) fused PCT/CA2007/000428
het eroaryl - C3- C7 cycl oal kyl, or 21) C(=Y)-NR8BR9, 62
WD 2007/ 104162 PCT/ CA2007/ 000428 wherein the al kyl
and the cycloal kyl are optionally substituted with one
or 4ntrabbaRyl, substituents, and the aryl, the heteroaryl
ang) taheI het erocyclyl are optionally substituted wth
ong &Yrore R10 substituents; 5 R13is 1) H 2) Cl-Cs
al 8ylhetero@yl, C3- C7 cycl oal kyl -*, 4) hal oal kyl -*, 10 5)

aryl->, 6 teroaryl--+, 7) heterocyclyl-> 8) Cl-Cs
al Ztme&{e%vd"vi 9) hal oal kyl -OnC(O) ->, 15 10) C3-C7

cye) @ORyCs @ O --, 11) aryl-OnC(O->, 12)

heter yl- On -+, or 13) heterocyclyl-OnC(O-*; 20
orbg (S(s{}%ib&@yc%?ﬂyé phar maceutically acceptable salt,

or 10pbelaeg, With a detectable label or an affinity tag

thereof. |f any variable, such as R6, 8600 R10, R100
an31}q2é'h4q{%a,ry%ccurs more than one time in any 25

congfcoOURMrosichict ure, the definition of the variable
at each occurrence i s independent at every other
oc&é}q@x&f%ﬁéﬁ’subst ituent is itself substituted

W Yh G(EEYLE -ODdyRloalkpst i tuents, it is to be understood
that)t at t3he one or nore substituents may be attached
t o TPHe(QXrAY, carbon atom or different carbon atons.

Conbj O@)yHeterbhrysdpst i tuents and vari abl es
17) C(O)Y heterocyclyl,
wherein the aryl, the heteroaryl and the heterocyclyl are optionally substituted with one or
more R'® substituents;
or R® and R® together with the nitrogen atom to which they are bonded form a five, six or

seven membered heterocyclic ring optionally substituted with one or more R® substituents;

R is independently selected from:
1) halogen,
2) NO,
3) CN,
4) C4-Cg alkyl,
5) haloalkyl,
6) C;-C; cycloalkyl,
7) OR’,
8) NR®R?,
9) SR/,
10) COR’,
11) COsR’,
12) S(O)mR’,
13) CONR®R®, or
14) S(0).NR°R’,
wherein the alkyl is optionally substituted with one or more R® substituents;
61
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defined herein are allowed only if they produce

chem cally stable conpounds. 30 One skilled in the art
wontoot/104meter st and that substitution patterns amCT/CA2007/000428

substituents on conpounds of the present invention

may be sel ected to provide conpounds that are

chem cally stable and can be readily synthesized using

the chem stry set forth in the exanples and chenistry

techni ques well known in the art using readily

11 i I qo materials. 63 WO 2007/ 104162

R ?’%@F%?%g%%gggﬂ?t is to be understood that many
sub#}) iGiu€nalkylor, gr oups descri bed herein have
f ungy iconal ) .equi val ents, which neans that the
groato éréé%og{a?%eht may be replaced by another group
or 8ulmsylituent that has simlar electronic,

hyb [.on bondi ng properties. 5 Definitions
Unl éjss eée?ﬁéérylw ’:?,Jé specified, the follow ng definitions
appby :heWrecwlyhgul ar forns "a", "an" and "the" include
r ' I e t
whERL S BRI A RARE Kol Sl LORPRER ABYRIRA Wi onpibr LS B
substituepts] andtie arg, thathetedeatyltand tiemhetetoayclyllage bptionalhyf substituted
el enent s @l | pwi.ng.the word "conprising" are required
W't%Pn?rﬁwa‘gfeoéy sﬂﬁ%%tlf(%'ﬁ' ot her elenents are optional and
may or may not be present. 15 As used herein, the term
12.consisting of is intended to nean including and
RYis md@ggnd[egﬁyaﬂgtftgq,hpmf ol l ows the phrase "consisting
or. 1TlaisC Arylphr ase "consisting of indicates that the
listed, element re required or mandatory and that no
ot hé)rd%’l'bhﬁm%amv be present. 20 As used herein, the
t er 8) "raldaidyl—»i s i ntended to include both branched and
stlr?)in ht chain saturated aliphatic hydrocarbon groups
hav %Q"ﬁ’e speci fi ed nunber of carbon atons, for
exagpliterbdryCd, as in Cl-C6- al kyl is defined as
i ncluding groups having 1, 2, 3, 4, 5 or 6 carbons in
a | Phd®wteraeycanched arrangenent, and Cl-C4 as in
Cl- &4 @lkyhil |sod@@n yned as including groups having
,_?,4 3 %;r Z car o)ns in a linear or branched
ar r 8hd@aaliy-OaO¥or 25 exanple, C1-C20 as in Cl-C20 -
al kyj dscodefdidame-as,oorludi ng groups having 1, 2, 3,
4, 5j 63 2@ 8, 9, 16, Fjil, 12, 13, 14, 15, 16, 17, 18,
19 ) @Y-QL@®Bns in a linear or branched arrangenent .

Exaqp) HaterfiryCo, kyl and Cl1-C4 al kyl as defined
abO\m;gj I ncl u%lle, %g?)ajare not limted to, nethyl, ethyl,

n- pil ddigteroeycp-Eh{O)n- but yl , t-butyl, i-butyl, pentyl
and 1 §8PRENC(0)—,

14) C,—C; alkyl-S(O)m—,

15) C;—C; cycloalkyl- S(O)y,—,

16) aryl-S(O)n—,

17) heteroaryl-S(O)m—,

18) heterocyclyl-S(O),—,

19) fused aryl-C;—C; cycloalkyl,

20) fused heteroaryl-C;—C; cycloalkyl, or

21)C(=Y)-NR°R®,
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30 As used herein, the term "alkenyl" is intended to

mean unsaturated straight or branched chain
wdiedr/oaé2bon groups having the speci fied nunmberCTo€A2007/000428

carbon atons therein, and in which at |east two of

the carbon atons are bonded to each other by a double

bond, and having either E or Z regeochem stry and

whereinidhe atkyams! théxeyalesfikyl Breropsienatiylsebsitatedithonerer moge B

sub%‘ {ﬁgﬂt\él aﬁdsthg%t% \RY h@hcélrdd?g aHg'tﬁ@I%%E géyl I%?é’bﬂg)ngﬂy Substhtuted

ar or
wmaonemgnamﬂt sabstitlmmﬂ two of the carbon atorrs bei ng
bonded together by a 64 WO 2007/ 104162
PCT/ CA2007/ 000428 doubl e bond. Exanples of C2-C6
R13a$ kenyl include ethenyl (vinyl), 1-propenyl,

Py E_Fnyl 1- butenyl and the |ike. As used herein,
the )( al kynyl" is intended to nmean unsaturated,
st r2j ght+Cghalkyln»,5 hydrocarbon groups having the
speglg%e nunb I of carbon atons therein and in which

S "Bon atons are bonded together by a
trig) elahxan@pFor exanple C2-C4 as in C2- C4 al kynyl is
defﬁged as including groups having 2, 3, or 4 carbon
ato ~a chain, at least two of the carbon at oms

bei 6p H@mdagu_t,oget her by a triple bond. Exanples of
suc | kynyl s i nclude ethynyl, 1-propynyl, 2-propynyl
andy)cﬁ@%?’%y@ﬁ"_’lo As used herein, the term
"cys) @L@ybrkyu_@ cum)ended to nmean a nonocyclic
sat yr at hydr ocar bon group havi ng the
speg) fhag@lha{l“ﬁﬁgféhr carbon atons therein, for exanple,
G- 1§ as; byu@m:b gg@)gal kyl is defined as including
grou haV|n , or 7 carbons in a
&%Yrgn%( ahgement Exanpl es of C3-C7 cycl oal kyl
as qigfﬁeq@ga@h@v@ﬁ oyglgpde, but are 15 not limted to,
cycl opropyl; cycl obutyl, cycl opentyl, cyclohexyl and
cycﬂ@l‘ﬁ‘@ﬁﬁf?q?ycﬂﬂé)n@ﬁgh-’her ein, the term"cycl oal kenyl "
is intended to nean a rmnocycl ic saturated ali phati c
hydr ocar bon group having the specified nunber

of
or g BAgB19. 8 @ RhamMeseuticelly pereptablessall er labgjedwith @ detectahledabel or

¥&l férgbs i s defined as including groups having 3,
an% ' éﬁ%l& &%20 7 carbons in a nonocyclic arrangenent.

Exarrpl es of C3-C7 cycl oal kenyl as defined above
i nclude, but are not limted to, cyclopentenyl, and

cycl ohexenyl . As ussed1heqe| n, the term"hal 0" or
If anjp aiariafie'suthsas RE RGBS B'eand the like, ioneyrs s1ire thaneone time in any

corﬁ%ﬁ{%pﬁkﬁ:ﬂﬁ‘e thé H%ﬁéthoggoéﬁseoﬁn@glerbg Sbﬁ‘ﬂccfuﬂ%g&gfép?i\dneggndent at
everpother occurrewne cli asabstitigndisotself sabsjltntadayntlm ene or more substituents,

it |sﬁt80b%q.ﬁ§lbf§%&6 tﬁ%ﬁhgﬁﬁgomf 8'?’38%2 Fn@rﬁtg %E@d t(?ah same

carhomnl amﬁBor different carbon atoms. Combmatlons of substltuents and varlables
defined herein are allowed only if they produce chemically stable compounds.

One skilled in the art will understand that substitution patterns and substituents on
compounds of the present invention may be selected to provide compounds that are
chemically stable and can be readily synthesized using the chemistry set forth in the
examples and chemistry techniques well known in the art using readily available starting

materials.
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30 As used herein, the term™"aryl", either alone or in
conbi nation wth another radical, neans a carbocyclic
WOo200THHil€ nonocyclic group contai ni ng 6 car borPCaroa®07/000428

whi ch may be further fused to a second 5- or

6- menber ed carbocyclic group which may be aromati c,
saturated or unsaturated. Aryl includes, but is not
limted to, phenyl, indanyl, 1-naphthyl, 2-naphthyl

It lsa}ﬂgleﬁig%j{ara %ggﬁ%}?rﬁ e ?Qﬁlg'Ftlt Qrﬁs 8{ égﬁg@%ﬁgﬂﬁ%&; ﬁ%@gﬁiaglg fﬁrﬁcgonal

groqy ehaigaikits, whioly means that teqradp or subamuerﬁmma)d)eaneplaeed bganother

orolp g LB et RSy AR T el pp Bt SR fFeris

be attached to any 5 of the suitable ring atons. As

sed herein, the term"bi phenyl" is intended to nean
D—‘*&%@Ehenyl groups bonded together at any one of the
Unid¥sibiheRlise spdciiiedOthe idlowingadwfihitionsigpply-or exanpl e: 10 As
used herein, the term"heteroaryl"™ is intended to nean
a nonocyclic or bicyclic ring systemof up to ten

Théi!;lﬁ?@ar 1ohRs & aat akC s ifdRIel doRfrgspohditigpierai referemuds unless the
confains from1l to 4 hetero atoms selected fromthe

conied Glpapp istades ofherised, N, and S. The heteroary!
substituent may be attached either vi a a ring carbon
atom or one of the heteroatons. es of
As Heedhesginy [theyfesm peompréaingd & mtsufiedatoemwt thﬁt thedighpfelpments
foIIB\k)i'nS @B/é wordeRSM PR A beq uw@@&zr%lbaét&‘y%yihat btHedélements are
benzof uranyl, pyranyl, isobenzofuranyl, chronenyl,
optieaat anshppy opmay pytrheoprgsentpyrrol yl, im dazol yI
pyrazolyl, pyridyl, pyrazinyl, pyrimdinyl,
pyri dazi nyI [ ndoI i zinyl, isoindolyl, 3Hindol a/
As |up|@rbh§re|n tmdgim]cganssyjmqﬂ’nyunteq@ddg,mﬁgmuzq:lwypg and limited to
whét%%’r‘*bﬂf\’w th%‘éb"&ﬁrﬁélstméjpﬁ h"f‘hﬁ’sth rqs@aﬁﬂwlg&bﬁ%dlcates that
ui noxal I ny ul nazo C|nno pteri dr nyl
the| listedrelementy lare iequicdt @rmaandatory Bpd H‘@hpo othies gbeapownay be present.
furazanyl, indolinyl, isoindolinyl,
t hi azol 0[4, 5-b] - pyri di ne, and 0 O OH OO CHI H®C
As HECheiin, fhettemo Saliil’ris aderided té inekids both kignched and saigiiehain

satar%QeZ:( &%ﬁ%@ghypdgéa%oé}yj&soﬁa% the specified number of carbon atoms, for

example, C-Cg as in C;-Cg - alkyl is defined as including groups having 1, 2, 3, 4, 5 or 6

carbons in a linear or branched arrangement, and C4-C, as in C4-C4 alkyl is defined as
including groups having 1, 2, 3, or 4 carbons in a linear or branched arrangement, and for
example, C4-Cy as in C4-Cy- alkyl is defined as including groups having 1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 carbons in a linear or branched
arrangement, Examples of C,-Cs-alkyl and C;-C, alkyl as defined above include, but are
not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, i-butyl, pentyl and hexyl.

As used herein, the term, “alkenyl” is intended to mean unsaturated straight or branched
chain hydrocarbon groups having the specified number of carbon atoms therein, and in

which at least two of the carbon atoms are bonded to each other by a double bond, and
having either E or Z regeochemistry and combinations thereof. For example, C>-Cg as in
C,-Cs alkenyl is defined as including groups having 2, 3, 4, 5, or 6 carbons in a linear or

branched arrangement, at least two of the carbon atoms being bonded together by a
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As used herein, the term "heterocycle", "heterocyclic"
or "heterocyclyl"™ is intended to nean a 5, 6, or 7
womabeeed non-aromati c ring system cont ai ni ng FAToeA2D01/@0428
4 heteroatons selected fromthe group consisting of
0, N and S. Exanples of heterocycles include, but are
not limted to pyrrolidinyl, tetrahydrofuranyl,
doubié pend. diampiss ofdl2+ Gyalkenyl npeluéq ethgnyl (¥inyl)- Nrprogenyl, 2-propenyl, 1-
i nyl, norpholinyl, inidazolinyl,
b“tehg""g%ﬁ?‘%" Inyl, pyrazolinyl, and O As used herein, the
term " het erobl cycle" either alone or in conbination
. o oAl
As ud HeBR0kfaorm "QRGE ks Pt tFEREu S TERH, Shaigh cha
hydrbearbon groupg having el spgmﬁed aupberaf cantypn @tdmes thegein end in which at

Ieasfjtﬁ;& %gtgo,n agérﬁgg Wlﬁ%ﬂf&ﬁ%ﬁnplg Bofid. opbrcé%hﬁﬂ;e é ~C4 as in C,-

C, alkgnyl i dfingéd 3 momdaﬂgagroapﬁhamg‘f& B orbé narbpb]a[omsmp @i ahnainmp et least

wo 3l Bt LG50 R e SRS Pl o

alkymmwdélemynyl Mpmgyhylpz-lprcrpgnylsay\dummmf up to ten
atons, wherein at |east one ring is aromatic, and
contains from1l to 4 15 hetero atons sel ected from

As UsB€ hefein) thectenn 'Gicioatkybis iftentibd ndesh a ?rﬂmaomme sataragéd aliphatic

substi t uent ma be atta hed e|t er, v car
OB RPB BRERSUGHESHREIE AUk Corat e s Hisplin 8t BRkie, C-
C, aBi €5 Qﬁbydloeﬂl{yoléﬂ!iaﬂhéd:hﬂﬁn&ludhgtgnﬂme hlao”hg I3I, m 5, ot Dcarbons in a

o e aAbY o ¢RI B S b e, bt ar

not A8 NNcloprdpyl, RyéIstUty] cycpentyl, Ei/clohexyldﬁﬂaiyylbheptyl
yrazoi yl, pyridyl, pyrazinyl, pyrimdinyl,
pyri dazi nyI 20 i ndoI i zinyl, isoindolyl, 3H—i ndol yl ,

As used pkdin, thé‘%@bwoallﬂéﬁyl" &Mhtend&c} Buhéw a ﬁioﬁdd:y,chc saturated

I soqui nNo ul no ht hal azi nyl
ahpfeﬁncmmcar n grcam hﬁé{t’@thmmemftﬁdﬁwmqeh% Caa'&'b%/tPW?ﬁ'gﬁ?rem for
exa?méfét .27 %EYA Ca- ?%Ha%ﬁwé deﬁﬁﬁ%ﬁ«ﬁb{udmg g@gp@ Bavihg 3, 4, 5, 6, or

razanyl, 1 ndo , and _i soi ndol i F

7 caneonsiin 2 mwcv@ucmrrana@éeraic Jxp@ples: ohEw: @8&%@'\‘% @3 defined
abov@%ﬁﬁ@ dB(LﬁlaYé notilifniteA t& *Y86pdriterlE @Rd cyflolexenyl6, or 7

me non-aromatic ring systemcontaining from1l to

4 heteroatons selected fromthe group consisting of

As tgs()etdl}\e?éitq e tel??ﬁa‘ﬂylt)eér 4 lo @ﬁ”% PoHk8 $o ma&h Hd6rined blilorid,

mted to pyrroli yl', tetrahydrofuranyl,
bromingeanddgdine.pyrr ol i nyl , p| perazinyl, imdazoli d| nyl,
nor phol i nyl, i m dazol i nyl, pyrazol i di nyl, and

pyrazolinyl, 30 As used her ei n, the term "heteroatont
As used hereindbel tarm “‘helealkgl’ isdntended to nggangn 3l 25 defingsbabove, in

whlﬁﬁéﬁwpoz‘(feg%?%%\ (ﬁ?e éfﬁ@gssh)%fyg'ibglgic%ch%é ﬁéﬂbeﬁlﬁioln'v eExamples

ende nean a erein the
of halmalkgteyindluden butiaramotlimites thaGl-fh &4 2@nd Kdtor med to, for
exanple, but not limted to, acid halides, a
succi nate esters, or HOBt esters, either in situ or
As asaiel'melat the dgrmt Taeyl', eitharainne ard cambingion, with anathay |fad'°a' means

a cSBb gychggro%%c%n%ew iB3tSUp corblirfifd 6 8arBbR afhWhies nidly be further
fused to a second 5- or 6-membered carbocyclic group which may be aromatic, saturated
or unsaturated. Aryl includes, but is not limited to, phenyi, indany!, 1-naphthyl, 2-naphthyl

and tetrahydronaphthyl. The aryls may be connected to another group either at a suitable

position on the cycloalkyl ring or the aromatic ring. For example:
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5 chlorides"”. HOBt esters can be forned in situ by the

treatnment of a diacid wwth a dehydrating agent such
weER0DEE162EDC, HBTU, or others, a base such as HOTREA2007/000428

and HOBt in an appropriate solvent. The reaction of

an activated diacid with an amne will result in the

conversion of the acid functionality to an am de

functionality. 10 As used herein, the term "detectable

| abel " is intended to nean a group that,may be |inked
to a conpound of the .--- [ oR/t 0 produce a
probe or to an | AR in, jat when t he
probe is associ at ed e Bl R~defrain, the | abel

all ows either direct or i ndirect

probe so that it be detected,

guantified. As used v- - t he t

intended to nmean a I|o.~- Or gr oup; W

linked to either a conmpound of the present invention

or to an IAP BIR domain to allow another conpound to
ArrBRe@ids2drh®A frBFnQHe ﬁni‘g&é!ém%dléa@e Mat e Hon@ mdydsddttaehed to any

roup 1s attache used herein, the term "probe”
oftggswtﬁbémmatpmnean a conpound of Formula | which is

20 | abeled with either a detectable | abel or an

affinity tag, and which is C%Pable of binding, either
As geedhherain, thedernm triphepyisdntenged tognean twampheni afeyasikended
0 bound,
togfehat ALor§ R Sl He e phe A FnG SRl
exanpl e, the probe is bguhd ¢t ently, it nmay be
used to formcross-1linked add , Which may be
quantified and inhibitéd by a test ‘conmpound. 25 As
used herein, the term"optionally substituted with one
or nore, substituents" or its ui val ent term
As uged erRiRy inp term eterpert isirteRdad t Taean s BiRocyalE o bigwale Ting

systém iohts e atdindIRMereit Eﬂbaét%ﬂe%ﬁ@%@r@ﬁﬁhé Yand&BAtainsdebm 1 to 4
event of circunstances may ofr not occur, and that

heterpatgs selegteddiom mm&cqnﬁ@t%ee% NuREYdeS-+ Hie Referoan

sutSZs'hﬂﬁHfﬁb?Bé %ttQ&fe'dre‘T’théfn\ﬂa larr‘ﬁb 2BARA afiin bﬂor\l@bﬁhe hbtefsSms.
he ' definition is intended to nean from zero to

Examnles §U'B%t9f090/éa't0$lps includg ebul @rasrotiimitad do thirsk Benzidgzelyl,
benZoRHIRAYI, mr?h%ﬁzafﬁi}ﬁll PYRHNYEIsoBemBfras, éP\f'orﬁ@ﬁyl B(aﬁfh%ﬂ?l 2H-

i nventi on e substituént may be protected w
pyrealyls ysIod ginistegelyt, Ry agelWupyridPcpyrariay. pwlmlgmwbpmqaémvhe
indEEA), (RindoR S raDi, B, iRaz0RE Buff) D Fduindiafiv, isoquinoit
qumdyh; hlethalealovh oaptbxr inyh qingkalinile quinazabiaylt @nmh@vh d@rldmyl

sofffpebfngrtir G Pat Sl e BLrEAR endetny.

thigporh§-brpwridiee anst hods for protecting and
de-protecting different substituents, )
suitabl e protecting roup are [l K
okilled in the art: XA or i ch e

recognition of the

T. G eene HO,C
NH
fluoroscein derivatives such as: i’y or o
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and P. Wits, Protecting Goups in Chem cal Synthesis
(3rd ed.), John Wley & Sons, NY 5 (1999), which is
w0 wovi@es2at ed herein by reference in its enti rRtTyCA2007/000428
Exanpl es of protecting groups used throughout
i nclude, but are not limted to Fnoc, Bn, Boc, CBz and
COCF3. In sone instances, a substituent may be
As sgmthdreinatheyterseihetarecycled, “beterosydici o' hategeayclyhés intended to mean
reaction conditiqn in e . f '
a 5] 637 on6SE akb Pt ho oo RlARE ol 1 b terotoms
seledtedi fromdhes goop\congistirigeof € INearideBl  Exdosples abiateronyales include, but

e T
or 1s a desire subst 1t uent |natarget compou

Abbrevi ations for a-am no acids used throughout as
follows: Anmino acid Abbreviation a-Anm no butyn_gNH

..aci d . Abu_ Al ani.ne . Al Ar gi ni_ne;. i.cqaci dhAsp
il meoRBINE 2\ Bt By L oieth sy BB, Rl 0™
GQutamne An Aycine Gy Isoleucine Ile Histidine
Hi s . Leucjne Le Lysine L t hi oni n . .
s BREHTBIN e e o oY on  prorong. i B5rabPton wit prather
radical, is ihteyded fasan a hetebéy e a2 @efindddlidh2 fused to another cycle, be it a
hetggp/yc e, a%ogré/looq'%ﬁg%themcqg dgf‘l:r{eg hékr)et?ﬁ. x'a"r%tplleosnofgxcr:ho étgr%bicycles
include, but are not limited to, coumarin, benzo[d][1,3]dioxole, 2,3-

dihydrobenzol[b][1,4]dioxine and 3,4-dihydro-2H-benzo[b][1,4]dioxepine.

As used herein, the term “heteroaryl” is intended to mean a monocyclic or bicyclic ring
system of up to ten atoms, wherein at least one ring is aromatic, and contains from 1 to 4
hetero atoms selected from the group consisting of O, N, and S. The heteroaryl
substituent may be attached either via a ring carbon atom or one of the heteroatoms.
Examples of heteroaryl groups include, but are not limited to thienyl, benzimidazolyl,
benzo[b]thienyl, furyl, benzofuranyl, pyranyl, isobenzofuranyl, chromenyl, xanthenyl, 2H-
pyrrolyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
indolizinyl, isoindolyl, 3H-indolyl, indolyl, indazolyl, purinyl, 4H-quinolizinyl, isoquinolyl,
quinolyl, phthalazinyl, napthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
isothiazolyl, isochromanyl, chromanyl, isoxazolyl, furazanyl, indolinyl, and isoindolinyl,

As used herein, the term “heterocycle”, “heterocyclic” or “heterocyclyl” is intended to mean
a 5, 6, or 7 membered non-aromatic ring system containing from 1 to 4 heteroatoms
selected from the group consisting of O, N and S. Examples of heterocycles include, but
are not limited to pyrrolidiny!, tetrahydrofuranyl, piperidyl, pyrrolinyl, piperazinyl,
imidazolidinyl, morpholinyl, imidazolinyl, pyrazolidinyl, and pyrazolinyl,

As used herein, the term “heteroatom” is intended to mean O, S or N.
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Val ine Val As used herein, the term "residue" when
referring to a-amno acids is intended to nean a
wa zdi/emlie2der i ved from the correspondi ng a- an rRCTACA2901§00428
elimnating the hydroxyl of the carboxy group and one
hydrogen of the a-am no group. For exanple, the terns
Adn, Ala, 5dy, Ile, Arg, Asp, Phe, Ser, Leu, Cys,
As Ased herri, fﬁpnemrefachwdla¢ltﬂ1 gs mdaridéd ds mean - dﬁcui wherein the
cark )§Jllggl} ?%on%@ég{aogbe%n rgﬁéfﬂ%dﬁg fonLe rr%le”bﬂ?ﬂot limited to, acid
halldesm sicingtecgsiers) mreHOBL mepa.,reatgenle sutandlnLa se;newe sgnthetic step.

ol GRRRA SRR Ao Aeh B e i

chlarddest. i H@Beestetsaras bedforsed inwitnby thedtdatreentsiieafincidyoih 8,

o 20 AL i Oy FRC T E Y e e 68 syt BFEA, an

HOB iparuashroprite ﬁ@lyerh e Theasaetiohefan adivatguihdiadic il ao amine will

resi TEbR BRI RR Of ke P auiio ey otk aRo8REordnE o m

" prodrug” refers to a precursor of a corrpound of the

t t ti.call t bl .
Hﬁ%ﬁgﬂé%ﬂw BN lqse'té)i:g%%%slu 'Sdﬁéﬁg%c{/ 0 rp N %gro@g tﬁ%ma)y be linked
to AbsApE.hdl o s ;Q‘é@éhtlirﬁ/eﬁtldwtbj pe@ducera prétssiort thand AP, Bnmdbniam such

i St S S S B SO R W oS et or

mdh‘eMQeédgnBﬂbﬁ|oﬂthbhﬁot%3§63mbiﬂldn@§/ bk iajetectedemeagﬁred fand quantlfled

s SRETRurEine Pl by s B e St . i i

nm@ﬁft@ eRherab6aipoane of Bk p‘iéﬁe%binl/eﬁtwn of tcSér\Jﬁ\P?IIRJ@dmé]h ka &llow

or del ayed release in the subject (see undgar d, ,
anqipg; GAMRAUNGIQRPR Efeacterd| 8!5‘)‘3SBM”W"Q”“'%*“M‘%E?SWPBP Is
attfspeger dam . The definition of prodrug includes any

coval ently bonded carriers which release the active

conpound of the invention in vivo when such prodrug is

As @Q&! Hér%hefrfé%ﬁﬁ’ ;ﬁo@é"@é Rfdnded ® ﬁé@ﬁ'é‘&ﬁlpeuncﬁomgléﬂ%nch is
present invention nay prepared by nodi f

yLng

labﬁ'@ﬁ d\ﬂﬁhcﬂﬂaer a getecipblegabed enan afﬁntm@gwﬁjmjﬁwsaap@we of binding,
eltHe’F\éS\r/Hk%{Qf} dr 'ﬁoﬁ ‘éSJ]bléhtgabb AP Blhedoﬁ%‘?d fivheh  anexafipie, the probe

cl eave I'n routine mani pulation or I n vivo,
is r@np@welﬁﬂtlwbﬁwduh thayfetdigplaced @Mtal test.compeund eWhea.fer ﬁxample the
progrg %eég{da‘: cgﬁ?l@ﬁﬁ?ﬁ%éy}l t?]e?tééneg é@@@%ﬁ@%ﬂlﬁk@@%ﬁdﬂs wWhidn4REY be
quantified ami thibitach Py adgsteampounchr ri er, exci pi ent, glidant,

sweet eni ng agent, dil uent, preservat ive,

dye/ col orant, flavor enhancer, surfactant, wetting
As ggechbereing thageo (optioally GRbSITECARD OTE 00 0wrBsubstikieniss Phits
equi %V(iet r’ﬁerﬁygﬁﬁ?}%lly ?g@ﬁﬁﬂéd ngtﬁ ?g‘bé%tf"g‘% sHbét%éH?‘ i§i rﬁ&?cLé'd to mean
thatithe subsesventy gedcobled evenh of cuenmta@geemavi gr mav_ytnbwou_r and that
theﬁ?sgﬁéf'ﬁiro}ﬁ mc@]}’o%tsﬁr@arﬂz(es %Layeethg Bl Enes lc?&%st%erd&urs"gﬁ'd(iﬁbtances

use 1 n the subj
in which it does not. The definition is intended to mean from zero to five substituents.

If the substituents themselves are incompatible with the synthetic methods of the present
invention, the substituent may be protected with a suitable protecting group (PG) that is
stable to the reaction conditions used in these methods. The protecting group may be

removed at a suitable point in the reaction sequence of the method to provide a desired
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preferably humans.
"pharmaceutically acceptable salt™
wmwbhneaeé2d

5 As used

and base addition

her ei n,

salts.

the term
is intended to nean
As used HEOTRCA2007/000428

the term "pharmaceutically acceptable acid addition

salt" i

t he bi ol ogi cal

S intended to

10 nean those salts which retain
ef fecti veness and properties of the

inteimeeiatebarsarget ednipolundr Suitabte frdteting aralips/anst the medhadsder

ol S0 B3 e Bl A

aresndlifkmoivo tathiode shlled indhaeaitcexamples b mbichanaychelfoand in heGreene

and by i PRgPBR Gt

Q)Qheﬁn ccahs

propi oni

Cc ac

gll?)it%ting groups

h@ﬁ?{ér oaf'ylgl?ﬂ Yvéle%%i Sdo’ns, NY

(1999y whioh isiibicorporated heremchydefermme||rc|tsaemtmetyn5>kamm|@ efcirdtecting

aros bt rebgnditigtiglet B

gl[h% Imi&edégrl:%@ﬁdep ?&c CBg'a%'C?OCF:; In

sonmtrismmessjlafsmstuuammby ted $pmcifisallyfsefdcteddoibe, reactive under the

reaRior RaTREY Er e Eprs O Bl e iest Bipbpgpfies. e

reabmeccﬁddlbhé oonvet the éléctédilwtmﬁmént iato atdther 3nbgtibeed that is either

a\l.ts i ch re(‘t
uselln 2 fteregte
substifleAtih@ahiget Esmedumar Wi se undesi r abl e.

ain the .bjo

§ FUMPQUIW | "é

865 o

fectiveness

is é{}VQnH‘H} oris a%?egired

These salts are

prepared from addition of an inorganic base or an
organic base to the free acid. Salts derived from

AbbréGaEcHY for Ranrmo adidd Héie% thidughdlt Bre ' folibwd:t ed to,
i um anmmoni um

copper,

sodi um
magnesi

potassium lith
um iron, zinc,

rranganese

t he

cal ci um
al um num

salts g
bases i

md—the Amﬁ‘(aac}ullts 25
ncl ude, but are not ||

or g

deTIAgE Jné

mte salt{s
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f

pri mary

am nes d

am nes,
such ag
triethy

,  SegAnfa utyridtid t er |

flll’all\l fa)

iary amb;mes sub

‘r‘lll’l’l nn C||hcf|f||
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ed

cyclic ARinGes and bj

bsi ¢ i oAlBxchange

resins,

SOPT OPXgfmdIe, (711 m

| am ne trlnronvl am n

et Ny T am di et
et hano am' ne,

hyl am ne,

2-di met

hyl ami Aseartieaeid, 2- di

et hyl afiSRoet hano
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frexyt clllAé d%%l :»:ed
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€, procail ne

argrmine
ban ne,

’Asiqi st diTe
ol i ne,
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het ai ne,

et hyl er

edl am neCys{gine osani ne

nmet hyIstucam ne

t heobr g
N- et hyl

o1 por  HIURNE B L e

a e, cglthal ;uh;c,

i ke. As

used hdg
t o near

pi peri
rein, tmmtamrnm "BIR d
a QL—\ ol

the action—of c

resins
bmai N bi@di ng" is

'\nr‘nnllnrl of fhn nr

i nt ended
bsent

i nventi

on upon "Gicingp BIR do

ai n, “wWHP¥h bl ock

5 Or

di m ni 9
bi ndi ng

hes 71 19Mauéipd// 10416]
of 1APs to BILR hindi

P PCT7 CAR®077 0004

ng nrm‘pl ns or_is

P8 the
i nvol ved

in dlsp

| aci ng BiiRidedi ng pr

bteins Hifom an |

AP,

Exanpl
limte

s of BIR QIGHY NO proty

t o, caspases

BT NS 1 Nqiggde, but

are not
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Lys

Methionine

Met

Phenylalanine
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Proline
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and mtochondrially derived BIR binding proteins such
as Smac, Om/WR2A and the |ike. 5 As used herein, the
wa momdsiigesuf fi ci ent apoptosis” is intended to RGIADA07/000428
state wherein a disease is caused or continues
because cells deleterious to the subject have not
apoptosed. This includes, but is not limted fo,
cancer |cells tAmitnom:id/i ve inja shbpraviation t hopit
t r eat ngnt—ecan \.Cllo tratTsurviry T st ect
during|or foll oW nt i - canter  treMment. of immune
cell's whose activaiinés del etefious tovdlhe subj ect, and
i ncl udes—10-—-neutrophits—rphoeytes—and—auto-—+eactive
T-cells. As used herein, "the term: "t herapeutically
As @§écﬁﬁérb\ﬁeth%r{@r‘r‘rmresm§e iWHeR neReingQo BEARing AcidERLAtendéd toAmean
conpound of Formula | or Il which, when adm ni stered
a radicah definsidefeam the aorresparidingt o-a@inoeacicly elimiaatingethe hydspxy of the

car%épq] erp gﬁc%ﬁ?e @?ﬁégﬁfgﬁ%ouhﬂnd Qr%ﬁ%f FS} QI% fvégr‘rn§ Gin, Ala,

Glygl bgyeird, Agp, @het Ber, cauyBysiisn, ahéTymdrasaMham}ndues of L-glutamine,

LB glybine el inf daeRining. faRon 2bids CoBFnig BARE L serine, L.

leusikie | L-cysteihd) & -aspardying, agd Legaside trespeactivalyn know edge
and to this disclosure. As used herein, the term
“"treating" or "treatnment" is intended to nean

As Usehhérein! theftemn Zabgics wla%neé@toaneaﬁhurhaﬁmd/vhdrhhuman mammals

|nsuff| ient, a tosj s osed herein

sucti 3 Ratates, s o Ste: o, ShEeR, GRE,Fraca fansii By, mice and
theqir@di ti on associated with insufficient apoptosis from

occurring in a subject, in particular, when such

mammal i s predisposed to the disease or condition but

As 08&d Réreiny Be tBRE Hrédragnie FehdRd t6 edan dotnpo(md lhat may be
inhibiting a di sease qr. condi t%&og§asso

convgaed pp@q:rmysglﬁglﬁgldgngltlons o by isita ecquﬁgglcally acp ive

corASNRdUT tRNbresét |r(\)eht|an mAlLs, e feemapréarugh $éfé\r%€!o @fprecursor ofa
condi ti on associ at ed th insufficient apaop

compeund of hgsinygtien g'?aéé,%mﬁﬁmafetttlﬁ@ly aCePRIDI oA | pr%ruaéf&y be

maBWe%r'i‘hspHWnﬂn%H 'é‘ctl\htry%{én%nﬁrﬂ&@@d to laSsubjekEiR¢Red ‘thér@@’aﬁut is
the adm nistration of a pharmaceutical conposition of

conveEes incYnto anactive FemPeundzof shapresent inyeatias) abipically, prodrugs are
trarkwmd in Wo\@@m thé cé%dwrﬁt&%éﬂmbéhﬂ%ﬁ%%xén@pué adyerﬁ,dﬂﬂys's in

['eviation of the cancer by Ki inhibitin
blog'a gupther eoansby enzZyMagc PF@eﬁ%@%ﬂ“&ﬂ@dTB@ CO/RRO Srers
adVRtdgds a%ongamg tE%D@ b&npétm.& &Idaayep ¢¥85dd iR gh&gaﬁ@& Esee,
I's I'ntended t n, he case "0 cancer

Bupdgard,dir gegian of ﬁ’)’@gtugé Iﬁiﬂﬁﬁ) tRox &9y 26124 fBiseviera dimsterdampy The
deﬁﬁmnrﬁf Fdditd PRIuBLs 8n oy;' v@féﬂ{lgﬁ;tgrﬁ%c'c%ﬁler&?ﬂ@ﬂ%r-lééé@}hg active

e pr sent Invention to a preferab
cormpeng, of trmnwntlgowm@wmerzsmrMQ@mdmmmed Wha gubjeris

Prcﬁifr F#C'd?taeé?) oth 8%8%?%3%@ H(/@ﬁfﬁﬂtm%ﬂfe pre %@%P n¥difyiRg functional

Itrn
grolunﬁ pmsentng theh@nnmuadtoéthesn@mthw SwéhﬁlVVﬂYribatdbﬁ owdifications are

cle&&ld, §nhé?‘|lr§Fbu¥|Hé: %ﬂ%@la‘tlgg PF Rivivodfefd Eér%hﬁ&) uh %f the invention.

reven lon O rosurvi conditio
dlseases such as

As used herein, the term "pharmaceutically acceptable carrier, diluent or excipient" is
intended to mean, without limitation, any adjuvant, carrier, excipient, glidant, sweetening

agent, diluent, preservative, dye/colorant, flavor enhancer, surfactant, wetting agent,

70



10

15

20

25

30

35

asthma, MS and the like. 5 As used herein, the term

"synergistic effect"” is intended to nean that the
weefthzodiechi eved w th the conbinati on of the RUINQ&INTIEN0428

of the present invention and either the

chenot herapeuti c agents or death receptor agonists of

the invention is greater than the effect which is

disgErsing agehtmusbeomhg'ag:em stébulizlee iSHonio agers, scmgaepquﬁifier, or
orciRecranh. ot A TRAPARE Kl BBt Bl coens

sysmmwm@amtmgma matmg rvmmras atteptatidfor adelin thesuljectt he
S obtained with each of the conmpounds, agents
pre abj)éb

WP8%% used separately. Such synergy enabl es
smal | er doses to be g| ven. 15 As used herein, the term

s RS, P RSP SIBSEHn 7S A e Boin o

andiydsetadaiioh sdnsspl ays a set of well-characterized
bi ochem cal hall marks that include cell nenbrane
bl ebbi ng, cell soma shrinkage, chronmatin

As GSsrlissreint 1 th@nema aEahubelua@ml tabmtaméamebbduacn g4y is intended to
caspase- ma j at e her ei .n

mefaiaee 87 AR 4iain dhe biEpReaLETEEDESS ALPCRSHGS aﬁﬁ?‘? free

badel! WHBR 8k nctbiblogidatly bNbRBRMSE irtiedRate, aarmvmmam@m’ced \gith
characteri zed by a nunber of invari ant a

i.d
inofgagicAagidsi syeh aah@o%w&q%@yg%mgﬂlﬁ@gda u%@md Cnitric acid,
phd“s%ﬁ@r‘(&f é(@@'aﬁ’d tﬂetllké“ aﬂﬁl dr g&m&aaayﬂs&dﬁl d% ddafic a@GQHﬂﬁtﬁr@acetnc acid,

Hi s- (Xaal) 6% pically, the
proawnwcaw C@'@cﬁ%@érw@factdn@x%@r%@n l%%fq%é%@m?gc'd succinic
acid@8nari@atia tafhric ¥, leﬁHc 8@ behbsic BB Mml?,(%@la Fﬁbﬁdel%@md

Pro- Xaa2- Xaa 1- Xaa 1- Xaa2-Xaa2- Xaa 1- Xaa 1- Xaa 1- Xaa
meman@wlmn@axwaettwne%ﬂf@yamep quueneﬁyhfomca%plQ-S@ilgwlxaa'd "and the
likel- Xaa 1- Asp- Xaa 1-Val - Xaa 1-Cys-Phe-Xaa 1-Cys-Xaa

1-Xaa 1-Xaa 1 Xaa 1-Xaa 1-Xaa 1-Trp-Xaa 1- Xaa 1- Xaa

1- Asp- Xaa 1-Xaa 1- Xaa 1- Xaa 1- Xaa 1-Hi s-Xaa- 1-

As iﬁé‘@d RerBRLMEa8Im h%rr%(%éﬂ &Eéﬂg a8hald Baé@éddltv&ﬁgaﬁ* R iﬁi@ﬁéed to

IS any am no aci'd IS any am no acl
meab wse salts which sétaip thén blol@ewabeffe@tlvwesm@d priepedies pf the free acids,

whicfi 8% hdHiqogfoal aEBfefling OfueRlrah &2 sSROUETE Sireg from
additioredfranriesrganie base er dni arganic basetw ts free axid oBaltsBlevivedfrom
nofgzesgs Hihs ot Al dinpet Qe Gefir ity it stnmonium,

caldib®; BaQndsiem 2k, 2i6d-@ppeBhiaBg@icde380mitun BB RE0RaIKE. Salts
denv%g froﬁw g}%gmcgases |986g %u%gre no?ﬁ?%?ed to, salts of primary, secondary, and
tertiary amines, substituted amines including naturally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, 2-dimethylaminoethanol, 2-
diethylaminoethanol, dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine,
hydrabamine, choline, betaine, ethylenediamine, glucosamine, methylglucamine,
theobromine, purines, piperazine, piperidine, N-ethylpiperidine, polyamine resins and the
like.

As used herein, the term “BIR domain binding” is intended to mean the action of a

compound of the present invention upon an IAP BIR domain, which blocks or diminishes
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As used herein, the term"ring zinc finger" or "RZF"
is intended to nean a donmain having the amno acid
woeBmquente of the consensus sequence: PCT/CA2007/000428
A u- Xaal - Xaal - Xaal - Xaal - Xaal - Xaa- 1- Xaa2-Xaa 1- Xaa
1- Xaa 1-Cys-Lys-Xaa3-Cys-Met-Xaa 1- Xaa 1- Xaa 1- Xaa
1-Xaa 1 5 Xaa3- X-
theduindinhef-IXRa 1o BiRobidying Grofeins er iXivolvid il didilatingCBIR bading xroteins

X .
”°’?a%2 'Q’f %%ﬁ“pk‘%agﬂ?%@%% piotoips fyplude, i ae RotpIiled 1 cgRpases
anchmitachoadiially désiwed BiRsbiating proteispsuchras Sta@ OmsiWaR24rand the like.
lie. As used herein, the term"IAP" is intended to
nmean a pol ypeptide or protein, or fragnent 10
As ubed berkin, thedeme tindyfficient bpdbtgssids inEeraep teseah alstdbs wherein a

o . , t lim.t h

dispf3e 8 85gsedi sBAHBE bridiSeicBs defetBHiTl 15K Ul falthdl

apd@tose&l ARRis(iBcludesd put is sat linmitedrio (dincer ca)ls that sumive M.a bétect

witgl Freftgiont Sonfscal fab Ayl g ied g7 (Bianing ats-cancer

tre:ﬁmgas ogigzmur@e ddlie whdse agncﬁ\éfii délﬁgloﬁs ﬁﬁi'ée %Okiigct, azrédginglgges,
ver an e ne v , - ,

neligBIS, RETioPEn S Epedoaoe Tl ot - chom 276

3238- 3246, 2001; Vucic et al., Curr. Bi ol .

359- 1366, 2000; FEBS 56- 60,
As sa%ffher?wefhsﬁ ﬁh%ras?uqmﬁ ?T%QP\@ 3789 ys "H%reﬂf—&?P fieag g amount
of 4 ecﬁrﬁpcgmg@r Fovulal s 80l Waich) Whertj étﬁmhi%fefrfécli' ioAaosmﬁmt ; is sugﬁcient to
| enae ne encodal ng a . | de
e TPAGER 1o 2 ReasiatH Fe0GRIE0 M aAS IR 2PSPESaftapunt of
therﬁbdip‘oahd BOFdrimuld Iadill | w@rg d@bencﬁr@@mmew}np@nﬁ@ttﬁé b§nd|tibn3and its
or tissue. The s a gene havin

se\By, B ther20micE ihe a1Biash 1o SRraaier] GHLEN RO ecragiinely by one

of dreingfy skiGn e dRERIhPreg arﬁaqwnswrﬂq{owéo%eia)nd to Hi\Bsdlosure.
(clAP2, Birc 3), HAP-2 (clAP1, Birc XIAP (Birc

4), survivin (Birc 5), livin (M- AP, Birc 7) | LP-2

As LELd ferBih, %qerﬁgg}el\?ﬁ%%?r%%@%t; fs |ﬁt)endJJ]f% r’hggd f?é‘ag&fent of a

sequence over I'S neasure
dlS¢wrsiateeasswta@ with insgHistenbapopBisié, de disclosedhbierain; ingysubject, and
. i WL ‘ | s inel .
nob8F ()P ARy TRL e 'R bR LR Spovtosis rom
ocasiyingde a subjeats erdpammarnwhemwmenammlatls @redisposed tonthe disease or

cormratﬁﬂlbgg %%e(r?]'n O;ﬁ%}\totsgé ag E%\ﬂ@%?oﬁﬁ%gnt{nﬁ% % ﬁ@%se or condition
assaciated\mm |aSl5‘fD@tentrdpDMOSIS,ore rreatinglitd/ deve@prmehf 4t GR) relieving a
disgrb s eoAon 555 SR il PR BBRBenr S =B narsqgession of e

cormiﬁlonassay that nmeasures such response. As used herein,
the term"EC50" is intended to nean an anount,
concentration or dosage 5 of a particular conpound of

As usedl Inereipethie tenny drebtingcdritat” isiotendee to mes0 thel admibistrataom of a

pha?InaEgdt}cal c%%p\é)'si\fig}] of the present invention to a subject, preferably a human,
which is afflicted with cancer to cause an alleviation of the cancer by killing, inhibiting the
growth, or inhibiting the metastasis of the cancer cells.

As used herein, the term “preventing disease” is intended to mean, in the case of cancer,
the post-surgical, post-chemotherapy or post-radiotherapy administration of a

pharmaceutical composition of the present invention to a subject, preferably a human,
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As used herein, the term"nodul ate" or "nodul ating" is
intended to nean the treatnent, prevention,
wWOeMppIESe on, enhancenent or induction of a fACIVCA200T000428
condition using the 10 conmpounds of the present
i nvention. For exanple, the conmpounds of the present
i nvention can nodul ate | AP function in a_ subject,
whith evas afflicted witl cancea pmp’emmtﬂ;hdogegmvgm of the a:and:qr byekdliing, indpjbiting
the%&gl S&rnltahl 'Hh%fh%t'lf]ggagt%%% tog?rf%reenlgnt asncgagellgs eA'§,° im/‘,luded in
thisadedinBion Vg thb ptévenﬁﬂrfbfdnwlmsal cbnditonsethatdead tARhsseiayuch as
a thndu&%ga?] tﬂﬂe| oss of XIAP protein in a ceII 15 As
STy githe kee "t er m " enhanci ng apopt osi s” is
i ntended to nean |ncrea3| ng the nunber of cells that

s TRSEh T35 b R0k PR o s
witlatr@ doeibindtioh bew\etdampwﬂds @mh@ pneeemt inv@intion ambélmaar trencer
r east cance

Il s,
Che&gﬂ{ﬁé@gﬂ ic aggRts&ar ggt:h rgcep&qr agoe@%cg%avqrﬁlgn i§ rgater than the

effet® whichlis bistainB g wéth Ioat etdide éda@o@ﬁdé eQes orpgeIIStS] or
enhancemsnt rovid ,{%{)tqln '(”F 0Si S- enhan

HgB0vRY B qet whigsis & Gombinaipy gt hs abaye

corﬂbddnd& adgentsBtagbhidls |9§I%ate$ hdrl thel abiditib6f thE Bff6@8 obtained with
determine the statistical ni ficant change in the

eagheafdine eAMRYIHEE Rgests QFWQP"'ﬁééﬁ? seragatglye sHsH @M@Pfﬂ}ﬁ gpables
smEIABEEStoHRYNSi S otherwise limted by an | AP.

Preferably "enhancing apoptosis” nmeans that the

i ncrease in the nunber of cells 25 undergoing
As BREPH&EINS th‘esteﬁ“ "ép%ﬁf%%ls‘zér’%rd&érﬁmeﬂ ebpaadthYis ifiénded to mean the

increase Is 50 and nost = preferably the increase is
regytatadepraeessrns celbd@ath whereit aBYipg celbdispiays @ sefs wellcharacterized
b.o&éﬁaa'r%||mgfksqf¢ét iRl mgﬁawgaﬂﬁ%% | sBiR SRRt

0SI S cer ce etectin

chrpnilgltO i hentgasation, am@DNA\)@q!dqyﬂg,aqﬁomlt@ q:ny(qasgase -mediated cell death.

enhancenent or reduction) are described in the

Exanpl es and i ncl ude nmethods that quantitate the
As ﬂs%hﬁnhathedﬁmbelBMQma(Bﬂ oreBIRS dee wsedtintgurhangeaadlyethtaughout and

are:i@t%ﬁﬁéeo%e éfé?ﬁa g éuﬁ%&\’lg%ﬁé faEtt%F]Eéoﬁ@ n%ﬂ&mBé!rt FRAREhCamino

race ar Sl
acid ezsiduei includiog cafsenedioysteines and ond eorsesyeadusitidimeiresidue within the

sedlBhB0ES: AN ol gy Lehaate ofs LRSI P8l Biuence

of the tondeonds sequerice MD(Q@GXédGXé@’QA@U’éLQ@@DTV\I@HMXSM -Ksal-Trp -

Pro S RFEF P kot BrapR T Rem) XoRltsh L 50 K Xpa e Giy-Pre-Tyr
TyreX el aG ly-Xaad tXdad -Aspaa ‘bad-)(aa 1r@BPHesXaan -Cys-Xaal-Xaal-Xaal-

xea ;881880 | Tirkica e - K68 FeSoReafRap sl Kok T Hirpe- 1
Xaaefbe}iam -Xaat-PnsXKast Qy@-b(aa&ﬁhymnwm,rein Xae k é&snargy, amino acid and
XaqZ s ) SRR S SERr PreicPali T Aeghainis S RTRMY gpical to
oneadfl theBHRrpbmaln@qpende'sfpﬁi\mdd\ier XiaPe B, or HIAP2 herein.

The BIR domain residues are listed below (see Genome Biology (2001) 1-10):

XIAP HIAP-1 HIAP-2
BIR1 21-93 41-113 24-96
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As used herein, the term"death receptor agonist” is
intended to nean an agent capable of stinulating by
waliwzoii€r i ndirect contact the pro apoptoti ¢ RGEIZQEA8TE000428
nmedi ated by the death- receptors. For exanple, an
agoni st TRAIL receptor Antibody would bind to TRAIL
receptor 10 (S) and trigger an apoptotic response. On
t heBIR2her |hands9-a8her agerit?gsasch as i nt@&235 on-|a

coul d frnr naor tho raol Alnhcen Af AnAA~Nbd N~~~ FRAH- andlor

up#gaul at bi %%31%&? ec@%f‘ég?’ WH’”;: D'é\%y t hat

theegek! [ro- @EBPI®L i C| r oFPONERB6I S | anyPi06Re6 15 The

conpoundslof the present nventioni—or their
pharnaceutlcally acceptable salts may contain one or

As []Q%Fhé}éhﬁ”ﬁ%ttéﬂn?"r&ﬁ Wit fhge® ldF FRYF3X fteriied 16 RlebAa ddhieRaving

rrse'to enantloners |astereoners
theamjn@aﬁé sem@\ce@f therronsensiis seaueane GiiyXasd-Xagr i ¥as] -Xan1-Xaa1-

Xa%—%—f@a’?&agp i%%);" S(Saﬁ3 (S?E 196 ?SQ?S &%Efﬁllet %ﬁh‘ X'%l%1 -()?a’l -Xa1-Xaa1-

no acl resent
XaadXeaal- Bhe-iXaanM@ﬁﬁ&@ly—lﬂs—m1uk§|aa1axaa1sGE$TXp@15§B%1 -£ys-Ala-

Xah ERIE! Sxadfx i B(agf )yg Iﬁé &agp E&?Wr&?%é% ?%%ﬁfﬁhﬂgﬁ acid, Xaa2

pure fornmns.

is QI&prAsmran@[»aa%mual(ch)lle |sorrers may be prepared using
chiral synthons or chiral reagents, or resolved using
conventional techniques, such as reverse phase HPLC.

As TB&d héreRNihe tefimk tIAPES inteiydddtto nia@Rapaybedlide blfmtea*f,bEfragment

el e S S b0 o rmar

or r?iﬁ@seelﬂmllzi qa%as SHlma;n (@ﬁAFVZGBﬂl:\BN-IIhP z*(etptmdslraé) bmwostm
0Se SKIi

suryivindBise &bi Ilglawlﬂelt”ggmi) Mf 2 E&%@S%lﬂ M“%BB@E@%E (see for

exé%(plé‘ UsShRbht Niphber8 6,192 D2k | 61413314371 6' 15@53@ 6,541,457: 6,656,704;
(o ronatography, selectlve r eact one enantloner

6,6(P.6A2.everrxandfiaeds Gepes Pev. r1éa§~%~%252 10995 asopard,Games, J.
BmPQR{eﬁF' %@23@324&9@@1 shicld éddl. ] Gurk 91246, 1138641 3861€1080; Ashab et

desired enantiomer is converted into another
al. EEB&L@HI 485,t56-§0, ;200%, the pentants ohwhist are bereby igorporated by
ref%gﬁéé.i onal step is then required to formthe 30
ed enantioneric form Alternatively specific
enantioners may be synthesized by asymetric

As §¥%H F'@r%lnsthléstérrﬁg |ﬁpyeﬁé‘l 3 Ynt&‘éfe'd‘f@ n{e%ﬁ%ﬁ;gn%'enﬁwﬁé b ¥ofPeptide

or so nts or convert
hamuaaﬂﬂemtone BiR dnmahneandtvwdsny meabie of mp@tﬂgﬁngr(mmlm or

enfE5E) B ROHF it . HETAP 0o LU ShE o or
greatm: Inudestidavsegtiendeddentity tmrahheast onehefduimanmeonouse NAIR (Birc 1),
HlA[l}t Fdap é%}éfﬂ AP- ch|§91 200 19&&-'6@6115 t‘ﬂl/ sﬁ]}\%ﬁrﬂ% AORIRfh L
AR SsL 1), 1bIB-2 (Birc B) Rwdjén@lion/&RUQE @rc ®orfpeuegisn afrﬂeqasnce over
s BRGNS TP BB Ol b o
fingar dembjne ddammbfidn IAPegbnes irtiudie rimaleoh@ sequencHsspalated ifrom any

mahﬂmﬁ.ﬂéo&%gelop'ng a particular disease state, which
M CRArCT &Y i zed by

As used herein, the term "ICs;" is intended to mean an amount, concentration or dosage
of a particular compound of the present invention that achieves a 50% inhibition of a
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insufficient apoptosis. Thus, the conpounds,
conposi tions and nethods of the present invention are

wamediwaoct reat cellular proliferative PCT/CA2007/000428
di seases/ di sorders, which include, but are not
limted to, 1) cancer, ii) autoimmune disease, iii)

inflammat ory disorders, iv) proliferation 10 induced
maximsit respoliseasughrascdishiacesient obhadinatfluomesceniqarobe hindiag in an

assgyt %H{e%gﬁr)é“?g}g}egg&@s%t_y, and the like. The conpounds
0 e p

resent 1 nventiron may al so be useful in the
treatnment of diseases in which there is a defect in
the programmed cell-death or the apoptotic nachi nery

T F “ G [ 1
s SR v RSS20 69ABR) o AR S, b nvtion or ose
of aaparticutanconppuaddf the rdsekiEinverition that achieves a 5% linhiition of cell
su aldarp' nistration to a subject in need thereof a conpound
BYe' he present invention or a pharmaceutically
acceptable salt thereof, or a pharmaceutical 20

conposition conprising a.pharnmaceut.i cal rr
as ifgibisei, PE 47T Teadtiale PR I eRoed Rk B Rafent
prepérlﬁiﬁaniudpfesfem)hi @nrhancementlmﬂafdmamfia:fahd:t;ogancelpxliﬁmi @sing the

salt t eof . Ip particular, the .conpoun
corigampes O 6 sesenbinfitionatoSpampls: HECRBRAON G 24 bp BresgPs
invéritish Wan gdutdte IAFL ffaabtmgnnh agubjeat) th_eretiylrm'lhadd:in@ apcmtcbsdsl

tunprs, such as skin, breast rajn, lun esticular .
oy SRRSOt SRseTAL Shanlad e iniataciin of T el pfptoti
profing, BEcit e RRPasks 3, 2and 9, witrsthe IBIR Somarhs ¢ tzatisaliah IAREor by
__.invention i%éde, but are not limted to the
indgcing Hii I35 of XNE SIRICIRIVAGEE  Adrenal gl and

neur obl ast oma Bone ost eogeni ¢ sarconma (o0steosarconm),

fibrosarcoma, nalignant fibrous histiocytons, ,
Asdised tieteim therierm "entianging apaptesissis intardedda ainan|iggipatingthe

ti - . . iy

b BN HobioS8 8 Biven oS pden ol Mo o 18 Exemples
of qed populationsiinclgder butare not linitasktp, ovasian gancet iselisd celam cancer cells,

A R S T T
willbedipgreniated thial thewdegree dapdptasis sahawemeqbprgvidsd by emapoptosis-
oS85 of 6F BHAEN LAy o bR ISR ATy BRI
skiléadt the art eart detaimins thetsiafisticAly gigaifioarst ahehge indhe levein apoptosis
thaf® %Srrx]tﬁl% racéorrhoprcr)%hd that enhances apoptosis otherwise limited by an IAP.
Preferably "enhancing apoptosis" means that the increase in the number of cells
undergoing apoptosis is at least 25%, more preferably the increase is 50%, and most
preferably the increase is at least one-fold. Preferably the sample monitored is a sample
of cells that normally undergo insufficient apoptosis (i.e., cancer cells). Methods for
detecting the changes in the level of apoptosis (i.e., enhancement or reduction) are
described in the Examples and include methods that quantitate the fragmentation of DNA,
methods that quantitate the translocation phosphatoylserine from the cytoplasmic to the
extracellular side of the membrane, determination of activation of the caspases and
methods quantitate the release of cytochrome C and the apoptosis inhibitory factor into
the cytoplasm by mitochondria.
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| ei omyosarcoma, |ynphoma), stomach (carcinoma,
| ynphoma, |eionyosarcoma), pancreas (ductal
waoamdeTioaé2ci nomae, i nsulinoma, gl ucagononma, QasHQT/@42087/000428
carcinoid tunors, vipoma), snmall bowel
(adenocarcinona, | ynphoma, carcinoid tunors,
Kar posi's sarcona, |eionmyonma, hemangi oma, |ipom
As usad freiny thedernt Ipooliferafjve diseage” Qrdm@lllfe(aatwe isozder] i dnended to

me%%g 8 ﬁfgﬁ%fﬁ%égocgp%%&r/ 'il))}nélrﬁgé gﬁ fh%H@roaeno @Tgvels of cell division,

inapirbpriiately iumlev{alaef)apaﬂbd)mtoohet]\ Fontexauple, yatpﬂmch as lymphoma,

ol SR B A0 1Lk 4 S HARAR: G5, anc g cancer

andaalgoiotaungl disodejs areqall @xémples b peiifecaive diseasgs. sar com) ,
testis (sem nonm, teratomm, enbryonal carcinona,
terat ocarci noma, choriocarcinom, sarcomma,

As Us&dem@rélht ihé|tem6'fdeattﬁbcép1m0nfs't"b$ ianded to incandaiagest, capable of
ical ute

SRS, e SRS PSR U5 Blecth s o o

recptors. FEPDExanle, iahalgofigEPRARI r@dept@‘vl&ﬂlbﬁé&y woudibinarto TRAIL receptor

(S)%égr[ﬂnﬂgggeaééﬁémspg%tﬁgggggchﬁ agga Q&ﬁbﬁqﬂn?such as interferon-a

codIH ﬁ@@éﬂﬁérél@@é‘eadf e‘ﬁ@béeﬁedﬂ@TRAlL%ﬁdV@Up-reé{ﬂéﬂélt@e TRAIL receptors in
t unors sger m nonma, nalignant terﬁeg vul va
i aI

SUC@&?!}‘U%%@& é’lelI PE%?Q‘?%M%R%‘F? SR car ci nona,
adenocar ci noma, fibrosarcoma, nel anoma), vagina (clear
cell carcinoma, squanous cell carcinom, botryoid
sarconm (errbryonal r habdomyosarcoma), fall opian tubes

Thé E@Fﬁﬁ% ih'éedi’@éé?llt Wér‘&m*ﬁ' Qrotﬂelf PH&h%'c@uﬂc@M&ké’éﬂeEtabwtg may
roni c

acute |ynpho | eukem a ronic

contsimene oy froce asTKBetia centﬁvevmw @*q&aé\daﬁhiraleol%n%@&@é%ay thus give
ris déHeml €4iasBreoMmsRd, AFY gﬁ'{?%tteféblso?r)@r‘i@rf&ﬁﬁ)and may be defined in

I'n s i sease, non-Ho In's homa [ mal i ghant

termny epakackite s@rwgo@w,lsmn@g (REPr @)290?;5 b l-)- fpr 3miN® acids.
Th%ﬁ%gg'lﬁﬁ?‘@é’g‘?@ |sﬂﬁt@m§8&frﬁ é@ﬁ%lpﬁﬁhl U%ﬁﬁleﬁn@é&?%ﬁﬁell as, their
raclampmnﬁ:@tlballyapuraﬁmmen@ptically active (+) and (-), (R)- and (S)-, or (D)- and (L)-
isomers may be prepared using chiral synthons or chiral reagents, or resolved using
conventional techniques, such as reverse phase HPLC. The racemic mixtures may be
prepared and thereafter separated into individual optical isomers or these optical isomers
may be prepared by chiral synthesis. The enantiomers may be resolved by methods
known to those skilled in the art, for example by formation of diastereoisomeric salts which
may then be separated by crystallization, gas-liquid or liquid chromatography, selective
reaction of one enantiomer with an enantiomer specific reagent. It will also be appreciated
by those skilled in the art that where the desired enantiomer is converted into another
chemical entity by a separation technique, an additional step is then required to form the
desired enantiomeric form. Alternatively specific enantiomers may be synthesized by
asymmetric synthesis using optically active reagents, substrates, catalysts, or solvents or

by converting one enantiomer to another by asymmetric transformation.

Certain compounds of the present invention may exist in Zwitterionic form and the present

invention includes Zwitterionic forms of these compounds and mixtures thereof.
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carci noma, bronchi al adenoma, sarcoma, |ynphong,

chondr omat ous hanmartoma, nesothelioma Nervous system
skull (osteoma, hemangi oma, granul oma, xanthoma,
osteitis deformans), neninges (neningiong,
UtiIigBH1 ngi osarcoma,  gliomatosis), brain (astrocytons,
— nedul | obl astoma, glioma, ependynoms, ?erm noma
The gsimpasindsral the@magbt @g@rdna armusquI@sdAP BIR domain binding
n ¥
co éjﬁ’ggg SH@%Q gltjéhgtnﬁré gyﬁﬁﬁgﬁmﬁé&@%?sgﬁhg %ﬁg k\%@ﬁdﬂ Bt the present
lnvefélnn inglusiesappli¢atiomtq theselis onmubiests afflinted |vqﬂ1axﬁmawag anons,

. iy r .
pre@%?%%tlsoﬁetéwg@? g%k%%mn% F}%H%ﬂﬁpﬁls&gé St%t%?/\?\lﬁlbﬁ %ﬁg?cterlzed by
insufficientrapoptdeis mahos, ithe mmpoutﬂb,modmomens:wnqamatmgs of theipeesent
InVéH’ﬂSﬁ%Fé B+ Srﬁle?{)&lllufgf P{]nﬁé'rétlvgt& Q?ecs%iédrgéj I\)Ohich include, but are

acceptable salts or ru s,
not dichitedh tcsu)e]aeden i) qutmmnﬁmerdlsnease fili anﬂaampntamdmt@ers iv) proliferation

Ao B AR 58584 SR, e

thelikear maceut i cal practice. The pharnmaceutica

conpositions of the present invention can be prepared

by m xing a conpound of the present invention with an
Theacqnnpmmdatoe thehgresent duitention may atsoet adefe in ¢ freatment of diseases

or ex Lent, and may be fo Iat into
in gl Perer g ol o the i eeldeith B ifia' GoBrotic machinery
(TRIS eRAS, hpdpiBsonta)C bucks aé ahliisle sclemmla?m,erqwmi§ inflammation,
8r anul.es ?h ntments, solutions, suppositories,
autoimmiyity ghd e lka ant's, gel's, ni crospheres, and
aerosols. Typical routes of admi ni steri ng such
Thqp armaceut i cal i,ons bncl u

PRt By adrinBRaonda b subjBgtib Geec lered Areamapngof the

prefét aiveftict ol Spifmadarielsy ddebStable®aR therédf! @'\@Wmaceutlcal
i ntramuscul.ar, intrasternal I nJ? ection or infusi

compasiian samesising apharpassutica) cafrigk and a thesgpeuteplly 35?ﬂ5(? amount of
a céfipourdt of #asrabent ML HGH %Hh ipRatmdealtvaly héctptati sditBereof.

present invention are fornulated so as to allow the

In RZEIGUES. A GPEBP WIS QBRREHIONE AN MBS of Eetpgesent invention are

usehlll f\tRe tréthRnteriancadndiiding §@iditaRofsubh @s SRIFPREAst BY3in, lung,
to a subject. Conpositions that will be adm nistered

testicylag caregropgaspansihedide.cSaneers thabmay bedisates byshe fFe@poyds,

conﬁ’;ﬂisiti%ﬂé aﬁé‘h%tﬂo@@ of fHerTh\Féfntlé’r'i‘ RicRitle MUt Bre st diffted 4 {he-following:
where for exanple, a tab

Tissue Example

Adrenal gland neuroblastoma

Bone osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant
fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma,
malignant lymphoma (reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma,
osteochronfroma (osteocartilaginous exostoses), benign

chondroma, chondroblastoma, chondromyxofibroma, osteoid
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C@apdiatnd of th
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1

EsdtE&hig (Hngiod¥RBaOfibroSdrcéma, rhabdomyosarcoma
Ih/qo§acce ptabl e saft t her eof

750@Ia) MYXaMas MaBderny agy faqu lipggya gnd
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aoarmof a solid or liquid._1n one
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njectable Iiqy
or example ip
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r $509P@gYs (SAamels qedl GREpiNOMa; gdenpearaingana,
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bL§|onyosw§¢ma)< fAptreas (aﬂwctal @@ewyar@moma
hg IRbmAN Iﬁéér%‘bﬁeh\a gﬁl&tr‘ﬁ%rﬁas cHRflor tuhfors,

a atory adm nistration. 15 For oral
viporaa o heairhewelt(aderiocarsinoms tymphome, carcinoid
P, 68 B bl orsEi g poma
nneurbfd)roma rﬂbr@na)s laciger bawel éadsinncarsineinahtubular
dac{%@né;wﬁo&%deﬂoﬁgnpﬁﬁér{dn% Iélgr%yc%gi
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16%nWMame¢iln
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gel atin; excip
dextrins, disi
s0di um al gi nat

-; ﬁya%ﬁ@i%c h

hgent s such as
agent such as

| avoring; and
phar maceut i cal
capsule, e.g.,
addition to ny
carrier such a
soybean or vege
conposi tion mayd

1

more of| t he

okidngyoladengcagpirema, Wllmfstqmcafs{mmmaﬁtmé\]

BT JH KB bBhrerdind Mt (Wb BAE o9

uenrtinoma/ traegitibbhal cetcancimoma, hdermddnctnom”a)
[.owi hg.may be re bi nder s

DSl i ate. S8rBimas dftts GLBRSHR,

Neratehb Leraisrgona) Uaﬁctm&@ateaﬁtbbarahoﬁﬁ

?e}g)s such as starc

n

| t ose or, .
P PRI g diareRis 28 petigomac figroma,
Efibr&ideteael adérRiiatad ansdis dipdmiahe | i ke;

eS| (BRHQmatialicaicnoma); Gk cendeal saTEonts:

p@uem@ﬁ@bra&am?gaaﬁé) Bvar%sf(b@ﬂ@hlcaﬂzmoma
permnt SaIC | ate or orange

@e@gp §y§tﬁ%engggﬁmon@0wﬁ|@ﬁuq gxstadenocarcinoma,

@rﬂﬁiﬂ%@ﬁlb& 'ch'&m’ofhaF '@rér’ﬁf?osfa%éﬁépf:elﬁtumors Sertoh-
gel atin capsu may_cont ai n,

t 'efmdtﬂ @"éwlm@ﬁed@sewnw@emalwnanhtsraaoma VU|Va
&sqﬁfﬂn 'c%ﬂﬁno%é’ ‘Tfﬂllaeﬁﬁhéﬂhi cé&ﬁ&né‘s
e . p

ar raceut i cal
cl%\OP@fcmﬁ@af fdhrﬁsasﬁoraa Imelanama)evagina (gear cell

Blixir, syrup,| cH8ndifh2RRaMmb04 LaPcdrbléha Y6 YR etha
(embryonal rhabdomyosarcoma), fallopian tubes (carcinoma)
Hematologic blood (myeloid leukemia [acute and chronic], acute

lymphoblastic leukemia, chronic lymphocytic leukemia,
myeloproliferative diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma

[malignant lymphoma]
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xinaligant Meknpaacvasal cdll qarcpana tsqoamoascell
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present invention used for either parenteral or oral

Theacumposids af iherpredeptiinderstion! & tReippharmadaitically accepmpRusHits or

e

25 . that a suit

esent jnvention suc | e )
%Seadlgﬂ?'aﬁefféjdn PYESOER AT aqqugo%ﬁ%ﬂ]armgc%tlcal

corhm%ﬁlonoarﬂﬂcé%ﬁcéiné‘@&n@i%y(ﬁf tﬁd‘@co@b@&@ﬁﬁddsw &aldnin i n
ositjon. When intended for oral

phaé'&l‘ﬁ? mtg'rpé??tﬁﬁ this amount may be varied to be
between 0.1 and about 70% of the wei ght of the
For parenteral usa nposi ti ons and

osi tion, ,
Th%?ﬁ%@@ﬁ?wtﬁﬂkcogbo&a ignsgf the Prasent i Yentieh £27 Be BraPRER B wixing 2
conﬁﬁcﬁmafoﬁﬂwesﬁ?eédmtnvénﬂbﬁfvﬁﬂié‘f ré&i%@@%é#ﬁia&etﬁ%ﬁﬂyaéd& table

01l to 30 10%@% ght of the conpound
Cari'?{e‘v?ﬁ’ﬁeéé%r XCIPIRRG fRAdpRY fé’F’H’éﬂé@Gt'"te&FeR?ﬁHS’% in $Q£'Flssem' -solid,

hqulH?(Yr dé@e&w fohas, sdth HE ebleld, chpsulds, 'ﬁBw@érsaé’rBh%lb&d' iRbieAty,

or n‘&%ea par ent er al ‘formul ation further
S°"H|°In§'t~°é’tﬁ’ ifores, '@J?%thnﬁé”hq'%ﬁ? Sfie @@P%ﬂhe&?ﬁ Ap¢ aerosols. Typical

routejof elinfiistéringsudh pHafhbeaidal Bﬁ?%&ltlo% mOéIL@%XMtH&R limitation, oral,
or others

er's solution, 35
top'éﬁ'a%W@mg'c@ha'e%@érqni%ﬁ' §‘Fb°PF?é‘eBV%§‘19%'°’F%WﬁWWS
intréf@Msdofar U R&5téRBI ihjRBfidhAdr infBdion techniques), sublingual, ocular, rectal,
vaginal, and intranasal. Pharmaceutical compositions of the present invention are
formulated so as to allow the active ingredients contained therein to be bioavailable upon

administration of the composition to a subject. Compositions that will be administered to a
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wosmU1G4062, emul sion, ointnent or gel base. TIRCTHEs207/000428
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bee wax, mneral oil, diluents such as water and
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thec,far&slﬁ%‘s'dw@ hseip ﬁﬁ@ébﬁ‘ﬁs@hq’ oclisiisbsi ti on of the present
invention in solid or liquid formmy include an
agent that binds to the conpound of the present
As prsplicheeroprsifion ferakasiinistsations the pharmacetitical ebpesitioromay be
[ |
for@glﬁgeg??@%l n&‘fc de?‘Lﬂrérﬂpé &o gé"sﬁgtti HB?& W&a?ﬁfle | RelviMgum, wafer
or the ﬁl@ﬁ;fogna&?uqna gqjidy@nm@amo@mlh tirieglly canfginoans or nogrednert diluents
r f
or &ditl@ e8ers. Wé‘dd‘ﬂpff\ ORE GHhbreds t%ﬁ%é@h&? b p{régat‘?\tt].abtmders such

present 1 nvention may consi st ge’uni
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gel%‘tﬁgg)é&& ﬁlega%‘g\é%h' tc?f)ggto(r) gé)xtﬁléfs %W%M&Jﬁ%n sgﬂh as alginic
acighrsedisiar algleate Pemkgejesarn @tamh/mq/thmh&e thebricginta shchqaaefnagdesmm

e

ste%%tec&"%{étgfﬁgho%ﬂfs %h I@é é:rglcle %@gém g\gfdgg oﬁ\/@éﬁ@l@ 3d¥ts such as
sucmaepm@adshauﬁ a flavoping sgerit sucmasspepuennmmynéibylcﬂ;alloyiae edorange

' ingle j -phasic, or tri-phasic systens in
ﬂa\)gﬁ%%rarﬂtgg cogdgﬁg\%grepl{ he active ingredient(s). Delivery

of the aerosol includes the necessary container, 35

Wh@mHe a‘f’rﬁ%euYn?&‘é%%goEM?ﬁ 8% g‘ler}gzrn‘ci' Pt %QgpSWee elgI kaegeléll\(h in capsule it

toget
may contaln in addmon to materials of the above type, a liquid carrier such as

polyethylene glycol or oil such as soybean or vegetable oil.

The pharmaceutical composition may be in the form of a liquid, e.g., an elixir, syrup,
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82 WD 2007/104162 PCT/ CA2007/000428 in the art,
W t hout undue experinentation may determ ne preferred
wemooselile® The pharnmaceuti cal conpositions of RAT@CA2007/000428
present invention nmay be prepared by nethodol ogy well
known in the pharmaceutical art. For exanple, a
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aC%%tpf <itraies eigthosphatgs andsagesis fenHeradiusiment of tonicity Such as S sodium
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one or erapeuti c agents descri
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formul ati on Y contains a conpound of the present
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A Il8ﬁh Darnteliddl c@rﬁ?o%ﬁ] dt't Jﬁa{a ;grg}%érﬁ ]Eh\fé]étdd*&eﬁq‘ Qtap Pﬁfenteral or

e present I nventi on an |ona agen
oral adminisitatiereghatist confstirmanameunt of al codpeune of the prasant iowention such

thag %éwa KL ﬁ%?ﬁg"}'gﬁmg'ﬂgd Glfé/ﬁtcgﬁ:y %%Qﬁgﬁﬁt% BY&EH AP of 2

eutic a ta O
conpsoriof theeirpsent awentmnen thee@ormmmutuda Wbess pritertded for oral

adr%flihfrgnﬁéﬂo;rﬁ ut eam%ﬂ%ﬁ}?h%ﬁﬁéb n%redq Fﬁvereh?)? aff Qb(ﬂjl? 70% of the weight

I en
of tke pernpositicnl Fdopangriersd ngags) cmmpnsatmh ang peeplaaeﬂioes according to the

preQ@rRWeﬁ%j%r?ér{ﬁl e@gcg {rrhta\t/ ggg}e'ﬁ e?%l\%%% iﬁ(reo&giﬁ% ﬁet&%&h 0.01to
10%\hg M@lgﬁ& pfahhatGQMOBIaxgef the preskaitinventiorr Bhammteutidaééompositions
may BIRAHRAGiIREG b tFe BREDT Fbmidi&05h. 36 example a parenteral formulation

may be further diluted with a sterile, isotonic solution for injection such as 0.9 % saline, 5
wt % dextrose (D5W), Ringer's solution, or others.

The pharmaceutical composition of the present invention may be used for topical
81
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35 and one or nore additional agents can be

adm ni stered at essentially the sane tine, i.e., 83
w0/M00203762104162 PCT/ CA2007/ 000428 concur r ent IBCT/QA2081/000428
separately staggered tines, i.e., sequentially;

conmbi nation therapy is wunderstood to include all

these reginens. In addition, these conpounds may
admyinigtragion,en wiich leas® thecualrées mayasuitasly cemprisd ansdutidme eoheisidm,
. p |
mn?rﬁ%ﬁ%g%l %%%ﬁtrr?é ﬂ)é;se E?Y(\QX %8;‘7‘9{]“@.3% er% 5 8? thﬁ{%llowmg
pefpolatugntanoliy, mtweﬂwlamaplynelsubmjwéx inminerahdii, dﬂuantmsumtds water and

u 0 rocedure t hat can_cause

aicBf e Betnons A AT RGBT sl be BRGo
phamtaeebitmabeonapgsitian dor topidaleadhmnstraTbnslf intemeleg fardansdermal

' Ny I h f ds .of .
sl A Lo e AR AT PESod A Shal S bt SRR g b
Topiba rfermdulaiions nay@ontadT @c@?ﬂgﬁazt?maif ;Wsmémd éogg??)res‘ldht
invhRE 4P B 85 ol hol 1P s it ot e B e

of such additi onal agents i nclude, but are not limted
ol Bk PR e P PS8 8 LB
admemmm tontrechit rcﬁteaampld) chlot¥Arebnin thedaredle.g. eafaaéup@asltory which
] B PSR e e, B T B T e o fgtion

corﬂﬁln lalh\élewgmwéfbese adh *suiteﬁﬂe n¢ﬁ|rrleat|hg‘égélt§|@nﬁ slagaﬁ Béégg&%ﬁ@de
i bitor a Y

i nhi.bi.tor an an Sis in
%Bﬂﬂnéf?t'on WO 'PERA L ‘Bte g@%ﬁplg@thylgge gyceln i nhibitor of

[ nherent mul tidrug resistance, 0) an anti-enetic

gé an ent. useful in the treatnent of anem a,
Th‘a?h t'caéwgnowtﬁnpﬁ@et%%&nm@nt@n TRNElfR MaripUS materials,

whigh rﬂdﬂ'\‘yﬂfé &G/sﬁ:aﬁﬁhﬁﬁf?é B&nd%r%ﬁwﬁ%%g?e Ghil? FOt SAHYE the

i nhi_bitor such as Vel cade an ] o ,
compasition-Mayinglude Matrials thatdomp a gpating she|l gragrd dhgeative ingredients.
Thé ria@AhisARat fgﬁmﬁﬁg shell are typically inert, and may be selected from, for
example, sugar, shellac, and other enteric coating agents. Alternatively, the active

ingredients may be encased in a gelatin capsule.

The pharmaceutical composition of the present invention in solid or liquid form may
include an agent that binds to the compound of the present invention and thereby assists
in the delivery of the compound. Suitable agents that may act in this capacity include, but
are not limited to, a monoclonal or polyclonal antibody, a protein or a liposome.

The pharmaceutical composition of the present invention may consist of dosage units that
can be administered as an aerosol. The term aerosol is used to denote a variety of
systems ranging from those of colloidal nature to systems consisting of pressurized
packages. Delivery may be by a liquefied or compressed gas or by a suitable pump
system that dispenses the active ingredients. Aerosols of compounds of the present
invention may be delivered in single phase, bi-phasic, or tri-phasic systems in order to
deliver the active ingredient(s). Delivery of the aerosol includes the necessary container,

activators, valves, subcontainers, and the like, which together may form a kit. One skilled
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t) an HDAC inhibitor, such as sodium butyrate, phenyl
butyrate, hydroam c acids, cyclin tetrapeptide and

wa tve7/lidke@ (see Rosato et al,. Mol ecul ar CancerPCT/CA2007/000428
Ther apeuti cs 2003, 1273- 1284);' 35 u) an inhibitor of
the chenotrypsin-like activity in the proteasone; 84
WO 2007/ 104162 PCT/ CA2007/ 000428 v) E3 |igase

in the hrthwittoous undye expetmehtatiom maf deteeminerpneferred sereavls.uch
as interferon-al pha and ionizing radition (UVB) that
can i nduce the rel ease of cytokines, such as the

Theé phamiaealticasconipdsijtions of the presentineerdion nudy Haeprepared by

meff BB RoP el kP T AP et or Foof knp @R 4 Rb BlacBitical
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tion t

[y .wt.h.radi
coR BB oSk FEMARE b i, S VefhsP s P s o
surfdctant lmaaryl beckRided emfa@mt/dte the foreshitionr of & @oinogéersdouy solutibrner

af or es 0.agents, su s hepatjc, toxicit
sudheTBR PSS 416 CompaIHEInaL A Qoyelafity Hisssstinf thg gompound of
theq:n@sefm &ivehtion so0astdTadiitatedissoRifio®br yitogeneblies Pt ofthe
la | of the resent i nvention with a death

of

corpg 'B %Wg% dellyely systefiRai L, such as a snal |
nol ecul e or antl body that m mcs TRAIL may cause
an advant a eous nergi stic effect. Mreovyer

The gaHBeNTS fha pesqs invkon, ﬁg@ﬁv.paﬁrm?ggum;@mgg&pgqpﬁe salts, are

ad@RiEibreatn & hetdpgeutiedlly effesie auntbunt, whith WIRVES o%ﬁehd‘lﬁg QQ&Ea
in circulating | evels of TRAIL. Vinca Al kal oj ds

varigly gk fagtorsdRgleding dhe\achivity ofithexracifis CPHWPU%ﬂmBlQY%éBP metabolic
stapMANIaEAGR of"bét@nbhﬂwe%ﬁ*p%ﬁﬁ@&ﬁe Qéé %@H?Wélgﬂf gbh&'al Réhith, sex,

I nvention to treat cancer d ot her neog asns i ncl ude
anq digk ¢f the patientithe, moggﬁnﬁélme\nfﬁe@mlﬂ@tlon\i ffate Af %sretlon the drug

coMb.ﬂsfdﬂ i esﬁ{?%f W&Hr%&b%‘r bF‘@ond%'naéﬁcPt‘hb%%bj@Eﬁ

ol'i gopept i primarily interfere wth tubulin at

undefgoing thesary Bgneiatly, aothﬁr@pﬁ@tlcawwtwerﬁ@w%@mfdmﬁom about

01398 (A 48 PR o ooy WERKT B 20 e BPREE TR Bund o1 the

presentirventipmoriarphiagdacayiicallytagcentiable sgiNbsredf.6128)
dol astatin-15, |LX651, TZT-1027, synplostatin 1,
synplostatin 3, and LU 103793 (cenadotin).

_QQ}MMS (e.g., cryptophycin 1 and cryptophycin
Thé Eﬂ&b&ﬁﬁﬁ éal) %rgéégﬁg wkat'iHn M%@eu@%M &%eﬁft'apl‘éasa &s thereof,

mal n ah FRIGURE
maapkimthfsadrmnmeyed)sinmhmuslgmmopmso caaftercadnsividtration of one or

mo (—?éﬁbg ‘mér%%eu H?ﬁtg?ﬁ%’?ﬂgg gglﬁglsrgécﬁ gb‘?nlj)iﬁyt%ﬂtth@rgp)tl %ay include
administration of a single pharmaceutical dosage formulation which contains a compound
of the present invention and one or more additional agents given below, as well as
administration of the compound of the present invention and each of additional agent in its
own separate pharmaceutical dosage formulation. For example, a compound of the
present invention and a chemotherapeutic agent, such as taxol (paclitaxel), taxotere,
etoposide, cisplatin, vincristine, vinblastine, and the like, can be administered to the
patient either together in a single oral dosage composition such as a tablet or capsule, or
each agent administered in separate oral dosage formulations or via intravenous injection.
Where separate dosage formulations are used, the compounds of the present invention

and one or more additional agents can be administered at essentially the same time, i.e.,
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O her mcrotubul e disrupting conpounds that can be
used in conjunction with the 35 conpounds of the

w0 wEniil@n to treat cancer and ot her neopl asnmsPCINE@A2007/000428
described in U S. 85 WD 2007/104162 PCT/ CA2007/ 000428
Pat. Nos. 6,458, 765; 6,433, 187; 6, 323, 315; 6, 258, 841;
6, 143, 721; 6,127,377; 6,103,698; 6,023, 626;

corcup@htly dr at sepafdielp 3iaggereddimes i, sequbdtial@Sonthirdion Hiefapy is

B85 B B e e o8 s e e
with nddeculedlthat MayBstndats theadehtd reptoft dgoptatitchdthviiay thedughta direct

appli.cati on Pyblication Nos. 2003/0153505 Al
or BBRestGRinash 25 ket il Do iRsBOBSOIAS piesan Inferliap Bjavibe used
in dumitsthationwithrgoiubid ERAR)anyragker @ pescedims ahat Sancduda dreihcrease in

o AR T H RS SA TgRS SAch o
SB-T-1250, SB-T 10 101187, BMs-275183, BRT 216,

DJ-927, MAC-321, |1DN5109, and | DN5390 can be used in
Theg e preseRrinvgintion alge epenmprAsses thefuse eétherppspoupds efghe present

b in CORERa AR ol DR oFbns of LA BudlGNA SGents such as
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ref@r%ﬂ[:@i | one A epothilone B (EPO06), deoxyepothil one
, and epothilone B | actam (BMs-247550)),
Examples loésudhi additivnsglagestsintludie pbubare miot kinitesad dherioliowieg: 15
- - et ' lide, 5-hydroxynethyl di scoder -
a)%%??tgoggﬁ{géﬁ&g%?ﬁ%%%%ar bonyl di scoder nol i de,
b) 8 asdrogercteseptecmodulator, de, and | aul i mali de) can al so
: [ t hods and conpositions of the
°) %ﬁ@%gﬁ%ﬁwé%@}a@ crotubul e stabilizing conmpounds
d) & epibtoxrageet, used i n conbi nation with the 20 conpounds
he (p.nvention,to treat cancer and ot her neopl asns
o) §) MRl Em AR s " ®hnt S e, 6, 624, 317; 6, 610, 736:
f) eoprétyd-pb&t8in tanSétasealhibitor583, 290; 6, 576, 658; 6, 515, 017;

o i S oo oS 250 57 0,405,594, 6 495,014

h) &n BIBT p@Bkse ARGy 395: 6, 380, 394: 6, 362, 217; 6, 359, 140:
6,306,893 6 302.838: 6,300,355 6,291, 690:
')adfe%i?g’gﬁéﬂleﬁafeg?@gtf?» 6,262, 107: 6, 262. 094: 6, 147, 234
K) &n dddlodiMBsis Mhititod 27, 406 6, 100, 411; 6, 096, 909;
6.025. 385 6,011, 056: 5 965, 718; 5. 955, 489; 5. 919, 815:
1) aPRAR-pagpnist’ 840 750° 5. 821, 263: 5 767.297: 5 728, 725
5 A 2680006719, 177; 5,714, 513; 5, 587, 489;
m)5,473,_05§?°@j°'t407, 674. 5,250, 722: 5,010, 099; and
n) an pbibjtond;inkanentnutidrpgitesistancappl i cati on Publ i cati on
2007 965 Al: 2003/0176710 Al : 2003/ 0176473
0) %lp;ént' %@)8@‘?8‘%’3‘523 Al: 2003/0134883 Al: 2003/ 0087888
p) @0 ageT0 0SEfoLIB HB2tBeatinen3Y 2POOBY, 0045711 Al © 2003/ 0023082

D) e Sgsy eI At EBEIHEER 1o A | 2002/ 0106471 A

r) an immunologic-enhancing drug.

s) a proteasome inhibitor such as Velcade and MG132 (7-Leu-Leu-aldehyde) (see He at
al. in Oncogene (2004) 23, 2554-2558);

t) an HDAC inhibitor, such as sodium butyrate, phenyl butyrate, hydroamic acids, cyclin
tetrapeptide and the like (see Rosato et al,. Molecular Cancer Therapeutics 2003, 1273-
1284);

u) an inhibitor of the chemotrypsin-like activity in the proteasome;
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2002/ 0045609 Al; 2002/0022651 Al ; 2002/ 0016356 Al;

2002/ 0002292 Al, each of which is hereby incorporated
wdnoor/efsee2ence. 86 WO 2007/ 104162 PCT/ CA2007/ OCAI28A2007/000428
O her chenot herapeutic agents that nmay be adm ni stered

with a conpound of the present invention are |listed

in the follow ng Table: Al kylating cycl ophospham de

nmechl or et ham ne agents |onustine thiotepa busulfan
v) B3 liggseodolsitans; pr ocar bazi ne chl oranbuci| ifosfam de

o b SR PSR 25 AR BEHPHRRo acton v
thah earaimdi¢e/theetlaasenef dytokinessuch@e thesinterlspkinag, iTNF, or induce release
lati BBR- 3464 (Hof f mann-La Roche)

aplatin.carbop
of BEafh i’%‘legi"ur IG8PHE BYAL S, 0473 (Anor MED) SM 11355
x) 4 Bodukatumoy death receptond TRA argr TRAlAtagonistssoelp ba therhumanized
Aet er - 52 S car boxypht hal at opl ati num
a"@ggieéﬁg%iﬁ1%ﬁﬂ§éﬁ'% )ﬂ%% Ant i met abol i t es
or iazempinationm er Sequentizily twith uadiation therapyeso duytdtieaythe €ancer.

genti tabi ne 6-thioguanine trinetrexate decitabine
(Super Gen) capecitabine cytarabin deoxycoformnmycin

Adgitioie combinatidrisi raayalss ineluie ageiits whiohLredddd the toxicity of the aforesaid
205Ttb 0 81 NERANC PG PRBSUHEA KNG AREP QR e he o

( Hof f mann- La Roche)
In one example, co-administration of one of the compounds of Formula | of the present
invention with a death receptor agonist such as TRAIL, such as a small molecule or an
antibody that mimics TRAIL may cause an advantageous synergistic effect. Moreover,
the compounds of the present invention may be used in combination with any compounds

that cause an increase in circulating levels of TRAIL.

Vinca Alkaloids and Related Compounds

Vinca alkaloids that can be used in combination with the nucleobase oligomers of the
invention to treat cancer and other neoplasms include vincristine, vinblastine, vindesine,

vinflunine, vinorelbine, and anhydrovinblastine.

Dolastatins are oligopeptides that primarily interfere with tubulin at the vinca alkaloid
binding domain. These compounds can also be used in combination with the compounds
of the invention to treat cancer and other neoplasms. Dolastatins include dolastatin-10
(NCS 376128), dolastatin-15, ILX651, TZT-1027, symplostatin 1, symplostatin 3, and
LU103793 (cemadotin).

Cryptophycins (e.g., cryptophycin 1 and cryptophycin 52 (LY355703)) bind tubulin within
the vinca alkaloid-binding domain and induce G2/M arrest and apoptosis. Any of these
compounds can be used in combination with the compounds of the invention to treat
cancer and other neoplasms.

Other microtubule disrupting compounds that can be used in conjunction with the

compounds of the invention to treat cancer and other neoplasms are described in U.S.
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Topot ecan epirubicin el samtrucin (Spectrum

dexrazoxanet exatecan mesylate (Daiichi) (TopoTarget)

et oposi de J-107088 (Merck & Co) qui naned (CherrGenex‘?
PapNoang, 455 €65; MAa3s 18726 383,315:6h298:84 10 6,148, 731l t ® 1 ah 87 662103,698;

r

60%' 2%305986%70@ 63"’7)5 %}f?? %‘3@3& 408 8%93@‘7')?%% 035;,5.831,002

ccdnycin ah I T not ecan
5 7@}1(,[893(&66521561)1@ Gﬁ4r399a5 §§35 483;19, 989902 5/530,097; 5,521, 284 5,504,191;

4,898% gy%ﬁ%éﬁégﬁ% aﬁﬁ‘@a% forh '§§¥|%§wg@%at(% Nos, 2009/0153505 AT

20@70080288 @A/ asz/momooé'doo@mm&h isAhereby rmorporated by
refdraCt' nonmycin (actinonmycin D) bleonycinic acid
“ht'%Di oti cs anonafide idarubicin doxorubicin
(adr| anycin) bl eonym n A azonafide rubi dazone
: azole pl i canyci np

Sis porfl romycin
TaMes@uubas p@ch(aal(éu ﬂcmaxeu)RmmgsBﬂ% SBMeMm2t3, 188} T-1250, SB-T-

I

10 BE-£ &R FHET PR R PRLABC 21 BTk, BRIOHBASH Con be usea
in c(Ad@htﬁrmvoammh the tenipdunde raetr(enmxeanbml T@at carfser and biher neoplasms.

ntimtotic X vent i nts
e aons (¢ ol BB NS TS idh tindibrablrsald Rortaranes
(e.§06pdtANCRESs Te@, BE&hﬂdNeemtepaﬂwu&?éJB @omoaédxyepothnone B, and
epqtﬁgpgaﬁc lajgga?nx(eéMé EH%%B)) eleu hcepob(l:r% rc]j?sscoggmo de % -epi- I?Jlscodermohde
2-des-methyldiscodermolide, 5-hydroxymethyldiscoder- molide, 19-des-
aminocarbonyldiscodermolide, 9(13)-cyclodiscodermolide, and laulimalide) can also be
used in the methods and compositions of the invention.

Other microtubule stabilizing compounds that can be used in combination with the
compounds of the invention to treat cancer and other neoplasms are described in U.S.
Pat. Nos. 6,624,317; 6,610,736, 6,605,599; 6,589,968; 6,583,290; 6,576,658; 6,515,017,
6,531,497; 6,500,858; 6,498,257, 6,495,594, 6,489,314; 6,458,976; 6,441,186, 6,441,025;
6,414,015; 6,387,927; 6,380,395; 6,380,394, 6,362,217; 6,359,140; 6,306,893; 6,302,838;
6,300,355; 6,291,690; 6,291,684; 6,268,381; 6,262,107; 6,262,094; 6,147,234; 6,136,808,
6,127,406; 6,100,411; 6,096,909; 6,025,385; 6,011,056; 5,965,718; 5,955,489; 5,919,815;
5,912,263; 5,840,750, 5,821,263; 5,767,297, 5,728,725; 5,721,268; 5,719,177; 5,714,513;
5,587,489; 5,473,057, 5,407,674; 5,250,722; 5,010,099; and 4,939,168; and U.S. patent
application Publication Nos. 2003/0186965 A1; 2003/0176710 A1; 2003/0176473 A1;
2003/0144523 A1; 2003/0134883 A1; 2003/0087888 A1; 2003/0060623 A1;
2003/0045711 A1; 2003/0023082 A1; 2002/0198256 A1; 2002/0193361 Af1;
2002/0188014 A1; 2002/0165257 A1; 2002/0156110 A1; 2002/0128471 A1;
2002/0045609 A1; 2002/0022651 A1; 2002/0016356 A1; 2002/0002292 A1, each of which
is hereby incorporated by reference.
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5-fluorouracil 2-fluorodeoxy
fludarabine cytidine
floxuridine irofulven (MGI Pharma) methotrexate
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Screening assays
The compounds of the present invention may also be used in a method to screen for other

compounds that bind to an IAP BIR domain. Generally speaking, to use the compounds of
the invention in a method of identifying compounds that bind to an IAP BIR domain, the
IAP is bound to a support, and a compound of the invention is added to the assay.
Alternatively, the compound of the invention may be bound to the support and the IAP is

added.
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Drug candidates can be obtained from any number of sources including libraries of
synthetic or natural compounds. For example, numerous means are available for random
and directed synthesis of a wide variety of organic compounds and biomolecuies,
including expression of randomized oligonucleotides. Alternatively, libraries of natural
compounds in the form of bacterial, fungal, plant and animal extracts are available or
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In one case, the test compound may be added first, with incubation and washing, followed
by the probe. The absence of binding by the probe may indicate the test compound is

bound to the BIR domain with a higher affinity. Thus, if the probe is detected on the
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SYNTHESIS AND METHODOLOGY

General methods for the synthesis of the compounds of the present invention are shown
below and are disclosed merely for the purpose of illustration and are not meant to be
interpreted as limiting the processes to make the compounds by any other methods.
Those skilled in the art will readily appreciate that a number of methods are available for
the preparation of the compounds of the present invention.

General Procedures
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Se\gleé%erggtgg% fé)?] ng:pia%Qwom{et%%oorébh:\é\yﬁzn’@wicgﬁy Hi@ed compounds
represented by formula | and formula Il may be envisioned. General methods are
ilustrated in Schemes 1 to 8 and Schemes 17 to 20, while specific examples are
illustrated in schemes 9 to 16 and Schemes 21 to 26.

Scheme 1 illustrates a general procedure for the preparation of bis-alkynyl bridged
compounds of formula |. N-PG'-2-hydroxyproline is deprotonated with NaH and treated
with propargyl bromide to provide the proline intermediate 1-i. Activation of the carboxylic
acid of 1-i with peptide coupling agents and treatment with a primary or secondary amine,
and deprotection of PG' provides the amide intermediate

1-ii. Peptide coupling of PG*H)N(R*)CHCO,H with 1-ii is effected by activation of the
carboxylic acid of PG*H)N(R®*)CHCO,H with peptide coupling agents, followed by the
addition of 1-ii to provide the fully protected amide, which may be further deprotected at
PG? to provide amide 1-iii. Activation of the carboxylic acid of PG}(R")N(R)CHCO,H with
peptide coupling agents, followed by the addition of 1-iii to provide the amide
intermedaite1-iv. The bis-alkyny! bridging moiety is prepared by homo-coupling of the
alkyne moieties of 1-iv using an appropriate catalyst system, and subsequent deprotection
of PG?, to provide compound 1-v.
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Scheme 1

As illustrated in Scheme 2, intermediate 2-i is prepared via a typical amide
coupling/deprotection scheme. As such, the carboxylic acid moiety of PG'-cis-2-amino-

Pro(PG?)-OH is activated with amino acid coupling reagents, treated with an amine to
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Scheme 3 illustrates that amide bridged compound of Formula 1, may be prepared by the
10  treatment of 3-i with an appropriately activated diacid in the presence of a base to give 3-
ii. Deprotection of PG* provides compounds of general formula 3-iii. Activation of the
diacid may include the use of active esters, acid chlorides, acid bromides, succinamide
esters, HOBLt esters, and the use of other reagents used in the formation of amide bonds.
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Scheme 4 illustrates alkyl bridged compounds, which may be prepared using the methods
described herein. Treatment of 3-i with 0.5 equiv of an alkyl chain containing two leaving
groups, such as 1,5-dibromopentane, 1,10-dibromodecane, and the like, provides
intermediate 4-i. Alternatively, reductive amination of 3-i with a dialdehyde may yield
intermediate 4-i. Deprotection of PG* yields compounds of formula 4-ii.
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Scheme 5 illustrates one method wherein two BIR binding units may be bridged via a bis-
acetylenic bridging unit. Coupling of 5-i with 5-ii provides a mixture of the symmetrically
bridged intermediates 5-iii and 5-v, and the asymmetrical intermediate 5-iv. Separation of
5-ii, 5-iii, and 5-v, may be afforded by methods such as chromatography or
recrystallization. Deprotection of intermediates 5-iii, 5-iv, and 5-v, either independently or
as a combined mixture, provides compounds 5-vi, 5-vii, and 5-viii.
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Scheme 5:  Coupling of intermediates 5-i and 5-ii.

An additional method for the preparation of asymmetrically bridged compounds is
illustrated in Scheme 6. Coupling of 5-i with 6-i will provide a mixture of intermediates 6-ii,
5-iii and 6-iii. Separation of 6-ii, 5-iii, and 6-iii, may be afforded by methods such as
chromatography or recrystallization. Deprotection of PG* of intermediates 6-iii provides
compound 6-iv.
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Scheme 6: Coupling of intermediates 5-i and 6-i.

An alternative strategy involves bridging two BIR binding units via a bis-amide bridging
group such as illustrated in Schemes 7 and 8.

The mono-protected bridging group HO,C-L-CO,PG?® is activated with peptide coupling
agents and subsequently treated with intermediate 3-i to provide intermediate 7-ii.
Deprotection of PG® provides intermediate 7-iii. Treatment of 7-iii with peptide coupling
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Scheme 7:  P3-P3 bis-amide bridged compounds

A similar process may be applied to the preparation of asymmetrically bridged BIR binding

10 units, which have been bridged between P2 and P3, as illustrated in scheme 8.
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Scheme 8: P2-P3 bis-amide bridged compounds

10 Scheme 9 illustrates the synthesis of compound 1. Boc-cis-2-hydroxy-L-proline was
treated with NaH in DMF, followed by propargyl bromide to provide intermediate 9-1.
Amide coupling with (R)-1,2,3,4-tetrahydro-1-naphthlamine, and Boc deprotection with
TFA provided intermediate 9-2. Amide coupling of Boc-tert-BuGly-OH with 9-2, followed
by Boc deprotection with TFA provided intermediate 9-3. Amide coupling of Boc-MeAla-

15  OH with intermediate 9-3 provided intermediate 9-4. Homo-coupling of the acetylene
groups of 9-4 using a Cul/TMEDA catalyst under O,, yielded intermediate 9-5, which was
deprotected using 4N HCl in 1-4,dioxane, to provide compound 1-2HCI.
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Scheme 9

Intermediate 10-6 was used in the preparation of compound 2 and 3 (see Schemes 10 to
12). Intermediate 10-5, was prepared using a similar procedure as described for
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Scheme 10

Treatment of intermediate 10-6 with 0.5 equiv of sebacoyl chloride in THF provided 11-1.
10  Removal of the Boc protecting groups using 4N HCl in 1,4-dioxane provided compound

2¢2HCI (Scheme 11).
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5  Similarly, treatment of intermediate 10-6 with 0.5 equiv of terephthaloyl chloride in THF

provided 12-1. Removal of the Boc protecting groups using 1N HCl in 1,4-dioxane

provided compound 3°2HCI (Scheme 12).
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Scheme 12

5 Scheme 13 illustrates the preparation of compounds 4 and 5 Intermediates 9-4 and 13-1
were coupled using a CuCl and TMEDA catalysts system, in acetone, under an oxygen
atmosphere, to provide a mixture of intermediates 9-5, 13-2, and 13-3. Separation by
silica gel chromatography provided the individual intermediates. Intermediates 13-2 and
13-3 were separately deprotected by treatment with 4N HCl in 1,4-dioxane, to provide

10  compounds 4*2HCI and 5°2HCI , respectively.

107



Ol N DIPEA, THE SHH 12-1 N O O Boc' NNNHO NH

OHNOOHNN""N 00 4NHC NH 12-1 2 HC H
walud7/dideecane H - Conmpound 3 N HO O N H N 0 BIHAI007/000428

Schenme 12 5 Schene 13 illustrates the preparation of

conmpounds 4 and 5 Internediates 9-4 and 13-1 were

coupl ed using a CuCl and TMEDA catal ysts system in

acetone; und n oxygen atnosphere, tio _pro

m xtQr eyof ternedi ates 9-5, 13-, En
Se QNN silica gel chroymt
Boc; ndi vi'|_plu i §t eHnedi at es. | nt er nediat R‘s 3-2yand 13-3

were sepafat®el Y deprotected by tHaat nent wWid'h ¥MN K
in 1, 4-9g‘i oxane provi de 10 conpounds 4.2 3
592HCI ~," respé 107 WD 2007/ 108462

PCT/ CA2007/ 0004 1700 \\\ HOO \\
I CuCl, TMEDA, O,

acetone

: 0 OH
H N_ A~ .Boc N o H 7
N \HAT H N s N,Boc
0 N
o O H

9-5 + = . + ©
— § —
0]
ITl (0]
Boc’N\_./U\N N
= b o H :
HO/ O N /: H 0 .
w HO (0]
132 133 @
H,N H'N ° 5 Ho s
N N
NN
(o] H
O
4N HCl in —
~= —_— — —
= 1,4-dioxane — 2 HCI
(0]

HO 0 HO 9]
13-2 @ compound 4 @

108



Boc' NNN+ Boc' NNNHH " HOONH3I HOON 9-4
13-1 &uC, TMEDA, 02 acetone N O O HH N OHN Boc
waob7/04@d 11 1 NN NBoc 0 OH 9-5 + 0 O HFKOTOCA2H0D000428
Boc' NNNHOB HOON HBoc'N~NNNH HOB HO ON 1

[/ 13-2 13-3 Q ,NO O H=HNOOHHNN,Boc N NN
NOOH OO 4NHCI|n14d|oxane2HCl 00 H OO0
Bo N HN-NN HOB H O O N Fi OO0 NH 13-2 1
ound4
o) OH

" o H 7
.Boc N\HA-NH
wm N :
(0]
4N HClin —
\ —_— —= —
1,4-dioxane — 2 HCI
0 0]
H O O
1
N HoN N
BOC/N%K/? H \_/U\'\i(? H
- ’ N,
oo " 9 N

13-3 compound 5

Scheme 13: Synthesis of compounds 4 and 5.

Scheme 14 illustrates the preparation of compound 6. Intermediates 9-4 and 14-1 were
coupled using a CuCl and TMEDA catalyst system, in acetone, under an oxygen
atmosphere. Intermediate 14-2 was isolated from the resulting mixture by silica gel
chromatography. Intermedaites 14-2 was deprotected by treatment with 4N HCl in 1,4-

dioxane, to provide compound 6¢2HCI..
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Scheme 15 illustrates the preparation of P2-P3 bridged compounds 7 and 8. Intermediate
15-1 was treated with glutaric anhydride to provide intermediate 15-2. Treatment of 15-2
with HBTU, HOBLt, and DIPEA, followed by the addition of 10-6 in DMF, provided
intermediate 15-3. Removal of the Cbz protection group using H, over Pd/C yielded
intermediate 15-4. Acylation of 15-4 with Boc-N-MeAla-OH provided intermediate 15-5,

which was Boc deprotected using 4N HCI in 1,4-dioxane, provided compound 7°2HCI.
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Scheme 15

Removal of the Fmoc protection group from compound 7¢2HCI, using polystyrene

supported N-methylpiperazine in DMF provided compound 8. Removal of the Boc
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Scheme 17 illustrates the syntheses of compounds bridged by sulfonamide linkages.
Treatment of 3-i with a disulfonyl chloride reagent provides intermediate 17-i.
Deprotection of PG* provides compound 17-ii.
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protection group frominternediate 15-3, using 4N HC
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Similarly, treatment of 3-i with a bis-isocyanate provides intermediate 18-i, which after

deprotection of PG* yields compound 18-ii.
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Schemes 19a and 19b describe an alternate route to compounds 3-iii, 17-ii or 18-ii, where
A=CO and Q=NR‘R®. Protected amino-proline derivative 19-1 is treated with LG-L-LG to
provide intermediate 19-2 which is then deprotected at PG’ to yield intermediate 19-3.
Intermediate 19-3 is converted intermediate 19-5 by an amino acid coupling/deprotection
sequences as described earlier. A third amino acid coupling step converts intermediate
19-5 to intermediate 19-6. Deprotection of 19-6 at PG yields the diacid intermediate 19-7.
Treatment of 19-7 with amino acid coupling reagents, followed R*R°NH, yields
intermediate 19-8, which upon deprotection of PG* provided compound 19-9.
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5  This method can be applied to the synthesis of bridged bis-proline amides, sulfonamids
and ureas. For example, in the case where the bridging group includes an Ar moiety, X-L-
X = -NHS(0),-Ar-S(0),NH-, NHC(O)-Ar-C(O)NH-, or -NHC(O)NH-Ar-NHC(O)NH-, -O-
CH,ArCH,-O-.

10  Alternatively, the proline derivative 19-2 may be deprotected at PG? and converted to the
amide intermediate 20-3. Following a similar procedure as described above, 20-3 can be
converted to compound 19-9.
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The synthesis of compound 20 is illustrated in Scheme 21. N-Boc-cis-4-amino-L-proline
methyl ester, 21-1, was treated with terephthaloyl chloride to provide intermediate 21-2,
which was further deprotected with TFA to yield intermediate 21-3. Intermediate 21-3 was
coupled to Boc-tert-BuGyl-OH, 21-4, using HBTU and HOBE, followed by TFA
deprotection, to provide intermediate 21-6. Intermediate 21-6 was coupled to Boc-N-
MeAla-OH, 21-7, using HBTU and HOBL to provide intermediate 21-8. Saponification of
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Scheme 21

This method was used for the preparation of a number of proline amide derivatives such
as compounds 19 to 24 and 46 to 51. This is shown in Scheme 22 wherein, intermediate
21-9 was coupled to 2-propylamide, followed by HCI deprotection to yield compound

22+2HCI, while coupling of intermediate 21-9 to 1,1-diphenylmethylamine followed by
deprotection with HCI provided compound 24+2HCI.
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Scheme 22

The preparation of pyrrolidine derivatives are described in Scheme 23. The ester moiety
of intermediate 21-8 was reduced to alcohol 23-1 which was subsequently oxidized to
aldehyde 23-2. Reductive amination using phenethylamine provided intermediate 23-4.
Acylation of 23-4 with either acetyl chloride or benzoyl chloride provided 23-5 and 23-6,

respectively. Deprotection with 1N HCI in 1,4-dioxane provided compounds 25°2HCI and
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Sulfonylation of 23-4 with methanesulfonyl chloride, followed by deprotection with 1N HCI
in 1,4-dioxane provided compound 26°2HCI.

Intermediate 24-1 provided an useful template for the preparation of ether bridged
compounds. Intermediate 24-1 was prepared from N-Boc-cis-4-hydroxy-L-proline and
a,o’-dibromo-p-xylene as described below. Amide coupling and deprotection of the Boc
protecting groups using TFA provided intermediate 24-3. Two sequential amino acid

coupling and deprotection steps, as described above, provided compound 29°2HCI.
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for the preparation et her bridged co ds.
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24-6 Compound 29

Scheme 24

Intermediate 10-6 was bridged using 1,3-benzenedisulfonyl chioride to provide
intermediate 25-1. Deprotection with 4N HCI in 1,4-dioxane provided compound 33 as its
bis-HCI salt.
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Scheme 25
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Scheme 26

The preparation of compound 35 is illustrated in Scheme 27. Intermediate 10-1 was
deprotected by the treatment with piperide in THF to provide intermediate 27-1. Coupling
10 of 27-1 with Cbz-Gly-OH followed by Boc deprotection provided intermediate 27-3+ TFA.
Coupling of 27-3 with Boc-t-BuGly-OH followed by Boc deprotection provided intermediate
27-5:-TFA. Coupling of 27-5°2TFA with Boc-NMeAla-OH provided intermediate 27-6.
Removal of the Cbz group using H, and Pd/C yielded 27-7 which was bridged using
terephthaloy! chloride to provide intermediate 27-8. Deprotection of intermediate 27-8

15  using 4N HCl in 1,4-dioxane provided compounds 35°2HCI.
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Various chiral amines were prepared from optically active (R)-2-hydroxy-1-

phenylethylamine, 28-1. Intermediate 28-1 was Boc protected to provide 28-2. The

alcohol moiety of 28-2 was alkylated with various alky! halides to provide intermediates
28-3, 28-4, and 28-5. Deprotection of intermediates 28-3, 28-4 and 28-5 with HC! yielded
the chiral amines 28-6, 28-7, and 28-8.
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Intermediates 28-6, 28-7, and 28-8 were coupled with intermediate 21-9 in a manner
similar to that illustrated for compounds 22 and 24 (see Scheme Scheme 22) to provide

compounds 63, 64 and 65, respectively.

Other chiral amines may be obtained commercially or prepared via a number of methods
including the conversion or interconversion of ketones, alcohols or azides to amines, using
chiral or achiral chemistries, and the chiral resolution of isomers via methods known in the

art, such as chromatography or crystallization.

For example, Scheme 29 illustrates the enantioselective synthesis of optically enriched,
asymmetric, 1,1-diphenylmethanamines prepared by the addition of aryl boronic acids to
chiral sulfinimines, followed by hydrolysis of the sulfinamines with acid to provide the
optically enriched amine intermediates characterized by interemdiates 29-4 and 29-5
(Bolshan, Y.; Batey, R. A., Org. Letters 2005, 7, 1481-1484).
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Scheme 29

Intermediates 29-4 and 29-5 were coupled with intermediate 21-9 in a manner similar to
that illustrated for compounds 22 and 24 (see Scheme Scheme 22) to provide compounds
66 and 67, respectively.

Several methods exist for the conversion of tetralones to chiral 1,2,3,4-tetrahydronaphthyl-
1-amines, for example, the method report by R. A. Stalker, et al., Tetrahedron 2002, 58,
4837, as summarized below:

GO Sl

These chiral amines can be incorporated into compounds of the instant invention using
similar methods as illustrated in Schemes 21 and 22.

The above Schemes are applicable to both symmetrical compounds and unsymmetrical
compounds of the present invention. The substituents A", A, Q, Q', R!, R'®, R%, R?® R?,
R*®, and the like are as defined herein. LG is a leaving group such as, for example, Cl,
Br, I, OTs, OSu or OMs.
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Bog:he chi r GPUPBEBB®Ylon of i sonmers via methods known in

cBEhe art perfgyloRyctsbayl;onmat ogr aphy or crystallizati on.
For exanple, Schenme 29 illustrates the

DCMiant i oseiPlpiamathanenChieSlis of optical Iy enri ched,

D|p@qmretru,%op4,py|gthy@nﬂﬁ@nyl met hanam nes prepared by t he
addi ti on of yl boronic acids to 15 chiral

DMAR:f i ni nﬁﬁ@metwmlmw%@ﬁ ‘hydrol ysis of the

pviul i nanhneainvdtiyoRrafigeo provi de the optically
enriched am ne i'nternedi ates characterized by

DTiht er enofiifhtietreftol 4 and 29-5 (Bol shan, Y.; Batey, R
EDE: . _ O 9. 3l4ghdiRy ?m%{&gu% ﬁ3-eﬂ'§fé$rb%ﬂ§ﬁbe ddciBtide;

Sh07/ 104705 ERA PY000438 O T (OE) 4 NS O H +
EDFAN-S. O ejhz@edlam\netetnacetpgaqd B(OH2 Rlo _NH2 HO 1

Fn@@h( co) (CHHENGRUB Qibboy 3N 2 1

di oxane/ wat e Rlo C1R O

O-(benzotriazol-1-yl)-N,N,N’, N’-tetramethyluronlum hexafluorophosphate;

HCI: hydrochloric acid,;

HOAc: acetic acid;

HOBL: 1-hydroxybenzotriazole;

HPLC: high performance liquid chromatography;
LCMS: liquid chromatography-mass spectrometer;
MeOH: methanol;

MgSOq: magnesium sulfate;

MS: mass spectrum;

NaHCO;: sodium hydrogen carbonate;

Pd/C: palladium on carbon;

TEA: triethylamine;

THF: tetrahydrofuran; and

TMEDA: N,N,N,N-tetramethylethylenediamine.

SYNTHETIC METHODS

Synthesis of compound 1
Step 1: Intermediate 9-1

NaH (440 mg, 11.0 mmol) was suspended in dry DMF (5 mL) under N, at 0°C. Boc-cis-2-

hydroxyl-L-proline (1.00 g, 4.0 mmol) was dissolved in dry DMF (15 mL) and added
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dropwrseehosﬂherswbert@lrr of diakls The ofiktued was left to stir at 0 °C for 10 min.
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s"fgﬁeheaﬁa?%/fﬂﬁi Qeﬁﬁd %&rmeﬁgﬁﬁﬁrgﬁ ﬁS&anfe@rHMﬁﬁﬁ@a =202

unsymmetri cal conpounds of the present invention. The
substituents Al ), QlL, R1, R100, R2 R200 R3 R300
Stepf t he Int R’é"%ﬁ'@teaqszdefl ned herein. LGis a |eaving

lntan‘i’éHia&UQ-h @80 @ 2.8%ArRI)E HOBt (44820d3r2.9 |mm6EPg'(AED©3l569fmg, 2.9
0_ WO 2007/'104162 PCT/ CA2007/ 000428

m“Mlea’F%ﬂ”%W‘ K460y &4 mmelhwerd disslvedl inndry dighipiemethgne (10 mL)
un&‘?CNﬁ SndPuirfedy foRMBORM at ro@ﬁ'?fen&?@tMl‘eOXYQéy LRy tetrantitdhaphtyl-1-

di chl or onet hane, CH2Cl
amifiei @ﬁﬁmpg}ﬁmg}) was then arigedhenghe solution was left to stir for 24 h at RT.

Th?\lcéﬁgﬂt@t»@rﬁé ?I?@gp éb g éé%?cﬁtc;?gﬂﬁ%nel long wtltglEtOé&alnd washed with

10%- dnrun@pwy(aamsammte@wak@aﬁ(ay)l argl tringi. | Thederganic layer was collected,
dn&y gﬁ&’ %Bh(%rn'trgfed under reduced pressure. The product was treated with 5 ml of

50% CH,CI,/TFA for 1 hr at room temperature. Volatiles were removed in vacuo and the

residue triturated with diethyl ether to provide intermediate 9-2°TFA. MS (m/z) M+1 = 299.

Step Three: Intermediate 9-3

Boc-t-Bu-Gly-OH (484 mg, 2.1 mmol), HOBt (375 mg, 2.4 mmol), HBTU (910 mg, 2.4
mmol) and DIPEA (1.20 mL, 7 mmol) were dissolved in dry DMF (10 mL) under N, and
stirred for 10 min at room temperature. Intermediate 9-2 (720 mg, 1.75 mmol) was then
added and the solution was left to stir for 24 h at room temperature. The contents were
then added to a separatory funnel along with EtOAc and washed with 10% citric acid (2x),
saturated NaHCO; (2x) and brine. The organic layer was collected, dried and
concentrated under reduced pressure. The resulting product was treated with 10 mL of
50% CH,CI,/TFA for 1 hr at room temperature. Volatiles were removed in vacuo and the

residue triturated with diethyl ether to provide intermediate 9-3-TFA. MS (m/z) M+1 = 412.

Step 4: intermediate 9-4

Boc-N-Me-Ala-OH (278 mg, 1.37 mmol), HOBt (227 mg, 1.49 mmol), EDC (293 mg, 1.49
mmol) and DIPEA (796 uL, 4.6 mmol) were dissolved in dry dichloromethane (10 mL)
under N, and stirred for 10 min at RT. Intermediate 9-3-TFA (600 mg, 1.14 mmol) was
then added and the solution was left to stir for 24 h at RT. EtOAc was added and the
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internmedi ate 9-1 as cl ear
andstesppval of| waélasewna't redycer nrﬁ%mremvﬁ@e compoyngshagis bis-HCI salt.

M M+ERH A 444 ng, 2.9 mmol ), EDC (563 ng, 2.9 10
Sm?%g DI PEA(l 46 m., 8.4 mmol) were dissolved in

dry di chI oronet hane (10 m -)
Synthesis of intermediate 10-6

Step 1: Intermediate 10-1

Fmoc-AMPC(2S, 4S)-OH (900 mg, 2.0 mmol), HBTU (1.14 g, 3.0 mmol), and HOBt (415
mg, 3.0 mmol) were dissolved in dry DMF (10 mL) and treated with DIPEA (1050 uL, 6.0
mmol). The mixture was stirred for 10 minutes before the addition of (R)-1,2,3,4-
tetrahydronaphthyl-1-amine (330 uL, 2.2 mmol). The reaction was stirred overnight before
being diluted with ethyl acetate (100 mL) and 10% citric acid (50 mL). The organic layer
was separated and washed with 10% citric acid (2 x 50 mL), saturated sodium
bicarbonate (3 x 25 mL) and brine (1 x 20 mL), before being dried over anhydrouns
magnesium sulphate, filtered, and concentrated under reduced pressure to provide crude
10-1 a white solid. This material was 95% pure by LCMS and was advanced to the next
step without further purification.

Step 2: Intermediate 10-2

Intermediate 10-1 was dissolved in methylene chloride (10 mL) and treated with TFA (10
mL). The solution was stirred at room temperature for 2 hrs before the volatiles were
removed under reduced pressure. The resulting oil was stirred with diethyl ether (25 mL)
to provide a light brown solid which was filtered and washed with diethyl ether (2 x 5 mL),

to provide compound 10-2 *TFA as a light brown solid (1.17 g).
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el A A S e e A B (P BB

bririia4(1h( 20 miLY) Getdre bpiag aried ever Hhtydrons magsesiem sulphatenfiltered, and

t f | . 0
coreBiraig® fnfer ToBgres TP Do gk Sde 40 iR Sadlae g, » o5%
puredy)LCMS) did was advalced ©ané et dyeprwitidat fuethéemrifidationr i ed

and concentrated under reduced pressure. The
resulting product was treated with 10 nL of 50%

Stéa-EZ@thrfﬁEA.afwno.h hr at roomtenperature. Volatiles
renoved in vacuo and the r r| turate
'nt%m@@m 1@Sieas dissopyedin aethylene rcnlsaﬂ%\?@? banﬁﬁﬁeatwngﬁ A (10
ngmi'ﬁé I\féwfgﬂoméslﬁrrred?a@ roﬁn‘?tén‘fberétﬂfeqbﬂﬁﬁtsad#ore‘tﬂe volatiles were
ocC a- OH

removed URFeN r)edu@cprem ?rghe rfsul@ng ﬁ'hWP? SUfFRA \wifp@%hgg%ewo mL)
to &oﬁdmbm BIBWR seﬁos\ﬁmbw Res w.rfereamﬁh%{rm.@r%équz &E0L), to

m-) under N2 and stirred 10 mn at
providecomperad 409 FAephitesoidy, 1. 14 nmmol) was then
added and the solution was left to stir for 24 h at
RT. Et OAc was added and the 132 WD 2007/104162
Stepcy/ Ifroediab®dd23 or agani c | ayer was washed with 10%

BOEMe['eddé: ove4sggﬁﬁ‘§hrsgi@tn ; gﬂgﬂjw eﬁggngﬁ{)d Pm H@t (260 mg,

1.9 a0 wermdiesolvasida dadDMFéé@mLé DIftRA (886 due0 mmgl) was added
anqg{e 1r%é&@nkWasS§tl}rb§ %H?_)%hl RHPBFRGR ISR Winuils Hekdrd n%rtrﬁéd Née 10-4

hexanes provide I nternedi ate 9-
(900rme) 1. 2%-meneh)veas Bidgded ha mlmnepmmsdlrmd |ower@rg’fé befateebeanmdlluted

ok 5\ s P4 I 0 By g 0y st

andwyashesi wiie tfe ditiicacid (2 aG@nm),es%lBateld)sodlnm bisarbomasel (x 25 mL)
an%?%@cﬁ\%gg@ agﬁj Lﬂ){ef?or% gg@h gﬂgd 83eraa‘hﬂ9§r8!}‘§ E%gﬂ@giurz %ul'ﬂhate, filtered,

and concentrated under reduced pressure to provide crude 10-5 a white solid (0.87 mg,

95.5% pure by LCMS) and was advanced to the next step without further purification.

Step 6: Intermediate 10-6

Intermediate 10-5 was dissolved in 20 % morpholine/THF (10 mL) and the solution was
stirred at room temperature for 16 hrs. Volatiles were removed under reduced pressure to
provide compound 10-6 a white solid. Further purification by silica gel chromatography

provide 10-6 which was 95 % pure LCMS (MS (m/z) M+1 = 617.4.
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10 oraganic |layer was washed with 10%citric acid

(2x), saturated NaHCO3 (2x) and brine, dried over
woanydeses MyS04, filtered and vol ati |l es r enovEd/Cs9e1/000428

reduced pressure. The product was purified by silica

gel chromatography, eluting with 10-100 % hexanes/ THF,

to provide internediate 9-5. Treatnent of 9-5 with 4N

HC in 1,4-dioxane at 0C, for 2 hrs, and renoval of

vol at i r, 4§ educed pressure provided conmpound I
Syrétgueg‘{ssoftﬁoﬁgﬁ% s [t. 15 M5 (mz) M+1=991.7. Synthesis
Stepf1: ilnteemsdﬂteallbﬂo 6 Step 1: Internediate 10-1

Crnggimc))ﬁntﬁ\&3 r?dzdi‘ﬁcﬁm O%isggwﬁéjnag_q%mp lfﬁil\rgoro(ééd &)Afn nice

batH] SBBEA(@D il 075 rﬁ)thI)éw sabacpylaohtbride €26 eld 0M 25 mDloRiere added
anwgg%éilag g?aé?s&rr%ré&m@qeﬁ?oé%\ l{?rweritstxée %eféreetgelrﬁgo éllu}ed with
ethylacét‘dte’ (hoon apéﬁd‘sdtur&teﬂ rsodi@m( Eﬂ@é}gm:ate ZTE%mgah):éayl'éh @as
ction rred vern| t._before ein ' e
SoRAT R ROCARD B e e 5Vt aTvirads rors e i Sebyglc, HhefEd and the
solzér%t/ rerﬁ{i\ﬂgdﬂr@éﬂga@ug@yﬁggsuwSTB@ nat%umhg dgﬂ@@gwwbggumﬁetdrby silica
ocitric acid _ sat ur 0 m 25,
GelgnionaeaTaD . ind 24 4 10 Tk BRRE T a5t I provigeidr Les a
whitesdlid 95@_ over anhydrouns rmagnesi um sul phat e,
fil tered and concentrated under reduced pressure to
provi de crude 10-1 a white solid. This material was

StepP20CvihBoliyd RCVE and was advanced to the next step
W t hout further purification. I nt er nedi at e

Inteymegiaerd i e a8 oatoaain ) D de-siRkans (ayneyand Stired for 3
hrsC WdPJtiléiewéré Perfbved lﬁfﬁi@r FaBBd £ Bre¥rd and thel réQuItlrﬁﬂ—éolldWé% triturated

solution was stirred at roomtenperature or 2

with diegiiybethre(326% gl Ehe tasplling selifpvasidriaddader EQH’H@%QJIPFGSSUFG to
| LiwA
prog{dﬁgrém(pggn%‘?%ﬁﬁt%g bhidfSyHak!so Fiosfﬁé ) M ik (4324w 4.

provi de a br own SO|Id whi ch
was filtered and mashed wi th dlethyl ether (2 x 5 nL),
dggd ovi de conpound 10-2 TFA as a light brown solid
. . 133 WD 2007/ 104162 PCT/ CA2007/ 000428 Step
Steaﬂ [Integmediatei12-110- 3 Boc-t-Bud y- OH (460 ng, 2.0

(gG Q@Tﬁ %(%El)ﬁag d}‘é'égv)ed I?Tﬁﬁg%& [ sso (\;/lgddt024 Conan
ncedha;h DRMPEALSO -~ §.23m chmdiewassadsded o T erephttadoys ehlenided 26l 0.125
VB IS4l A REAGEEndPLEEATRE G witr o
acetater(2@thLyand natgtratedbeddiune bhne:rhmgatel ITmnp@vganiQ layetwad separated,
o o 38 e B0 S S Blpfie soen
renasvietl iundercieduded preﬁémrcm_‘rhe =3titingitede solitl was purfied by rsiica gel
chrg%ai(og%aSphr)T/! élhtl% with a 25-100% hexanes/THF gradient, to provide 12-1 as a
white solid (90 mg).

Step 2: Compound 3
Intermediate 12-1 (90 mg) was treated with 4N HCl in 1,4-dioxane (3 mL) and stirred for 3
hrs. Volatiles were removed under reduced pressure and the resulting solid was triturated
with diethyl ether, filtered and washed with diethyl ether (3 x 5 mL). The resulting solid
was dried under reduced pressure to provide compound 3+2HCI as an off white solid (40
mg). MS (m/z) (M+2)/2=523.4.
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brine (1 x 20 nL), before being dried over anhydrous

magnesi um sul phate, filtered, and 10 concentrated
wamdstos@duced pressure to provide crude 10- 3 RCTWNAZ0@7/000428

solid (920 ng, > 95% pure by LCVMS) and was advanced

to the next step without further purification. Step 4:

Internmediate 10-4 Internediate 10-3 was dissolved in

nmet hyl ene chloride (10 mM-) and treated with TFA (10

T olution was stirred at roomtenperature
co&@ro%bﬁﬂsg}ﬁ’e ore the volatiles were renoved under
|nterwdna¢m|914r @86 mgs 0. hmmodsanidt integnediatevis1 £130rmed0.@R nmol), CuCl

di et o provid i I SOl .
OB Aot i It emtiety iR o L @ Rl e lsbénaed in

dryl‘dc)etoriec(15mlilg\and%tlﬂ'9maoww1 febnpbfatdreauntler be GyadtindspHBe for 120 h.

Et(féﬁ){gljas apéerl]e{_sr %tggm% ayer mqﬁmasﬁlgq?w%@ %En%cﬁé ZX% saturated

NafCol (moér)d Wee dﬂé@%Oér\/@rdwydfbudﬂWgzgtmE, ﬁlfb@ed‘rlahd dohB¥mirated under
he reac on

recyed pigssue. b8 ch?@ﬁb\@?%w%@gfb&sq% R} GRIPTBEIOBEPRY.Pluting with 10-
10093t ©&ERELAHE, hlbrdvidé HdmsRiatel $7, 181Rlahd W83, ﬁd&ﬁfédla'févﬂﬁ 2 and

m xture was stirred overni ght before bei ng dilute

13- ware éndependesdly reated ity 4 HIE inbid-fisyang -t Volatilge .W&fe( Woved and

themekultl g{‘@olﬂ%gﬂtﬂfﬁed @Mﬁrdlé&ﬁsif cBRP iRt anPWdsHas Rl disthyn ether, to
O%citric acid m.), saturated sodi um

promdeaaos@ﬁaﬂ%s 4 ang zssmcilyely Asdhejr Pisd1Gl salls.20 )
Copﬁ‘)ﬁ?ﬁo% Bl %g Mgfqeg ghydrous magnesi um sul phat e,

q under reduced pressure to
COB\DQVH%S chg\é irﬁ Elg V\é soI id (0.87 ng, 95.5% pure

by LCM5) and was advanced to the next step w thout
Cofhipidungare puri fi catl on. 30 Step 6: Internedi ate 10-6
Intermedi ate 10-5 was di ssol ved in 20 % nor phol |8e THE

INGTSIRG P-biZG0TS SRR velsmesiate Adef 2601 By 266 mma), cuci
(2@7@'%‘31 2ith&) SR telBnmiat etl\@ér@diénﬁﬁe \’W5%Lr 9“73?'(1%! lWé’r@rsuspended

'ced ressure to rovid onmpound -
in dzmnapetonﬁfr& mb} apdstirtedoatroem t@mp@ature:an@élan 02 atmosphere for 72 h.

Ce@WPﬁaﬁﬂ%h{ﬁqﬁﬁfé&@%ﬁ%@@%‘%gﬂ%@ 1&% Wa€ added to the

ﬂltra’eTarmAﬂteorhsomogmgam layaewas wfshed mitbuHtle ZTitde @pid1(2x), saturated

Na'c-ll ?%déd%[ grlﬁgﬁ?goggre?r?hgdg) coo§) S@’t fll%?‘%d'5 ;ar?anz%rYl@a?ed under

reduaem preBSurPEANE peoduict wls Barfiedvbylsjlicagel credmstograpbil edutingewith 10-

1048 Seinesr@Jo e HBFodHH . kBB PE2 L3 i win an

HCtin 14-elibxané. hVotatllewaae eém\fed(eﬁﬂ tht)resamingsahdﬂ tnituzated W|th diethyl
(;}1 um bi A J el er ) o
ether fite O And was with dict yI Mo prov co‘r’h’% und 6 as its bis-HCI salts.

MS (m/s) (M+2)/2=514.4.

Compound 7

Step 1:

Intermediate 15-1 (1.0 g, 1.2 mmol), glutaric anhydride (190 mg, 1.7 mmol) and DIPEA
(836 uL, 4.8 mmol) were dissolved in dichloromethane (20 mL) under N; at 0 °C. A
catalytic amount of DMAP was added and the solution was stirred for 30 min on ice and
24 hrs at room temperature. EtOAc was added to the filtrate and the resulting organic
layer was washed with 10% citric acid (2x), saturated NaHCO; (2x) and brine, dried over
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separated, washed with brine, dried over anhydrous

magnesi um sul phate, filtered and the solvent renoved
wamdzsros@duced pressure. The resulting crude SlT/dA200%000428

purified by silica 10 gel chromatography, eluting with

a 10-100% hexane/ THF gradient, to provide 11-1 as a

white solid (55 ng). Step 2: Conpound 2 |Internediate
anhiytircus( M2,8Q), filkred,r @ad econoentratdd wider i neddcetl ghressaree t¢ 3provide
't”ﬁ) apd%girre for 15 hrs. Volatiles were renoved
intgigdiatG LR e8 4 WIESOlde and the resulting solid was

triturated with diethyl ether (3 x 5 nL). The

re%ulti ng solid was dried under reduced pressure to

e;?r vi de conmpound 2.2HCI as an off white solid (30 ng).
Inté‘v’ﬁie@lﬁtdg&@l\(ﬂ@ /ni§=5)45.rrgnol) , GOB8adng (REB Biney), l-IB'I;U (222 mg, 0.60

I nt er pedi at Crude 10-6 (,200 , Q. S
st DIRER 5 e 5B ol e H50PGE o0ty BV (B oRgr Ne anc
stirRRf for 10 RirPal RE UhterRedidte 1078 iSO’"ﬁg; e!}1*4135‘iii1mol was added and the

Terepht hal oyl chloride (26 uL
solglipn wareleftda sti fon 248 %ttrpemé@mp%fateleEtmr\&a%@Fd@P@nSéh% gesulting

orgghﬂg%féil Whd Waﬁﬁédy Jmth 5\9% &t 4P (ﬂ)) sﬁﬂ%te?ﬁNHH@b%‘{Zx and brine,

i um bi car bonat he organic [ayer was separate

driggs o vieg ATbYdRaLS Mgaﬁon,eﬂltemd &0d spagenirtstivedes radusedsiresaure. The
prorﬁH!éfWa”sI Surifibl 'b&%ﬁ%%g@f‘&r&ﬂﬁ}o?%lﬁ“? NIt ge\ggrr ¢6L1060H Hexanes/THF, to

ced press he resu cru d was
propig!mlrnte@medagteéﬁﬁ ca gel chromat ography, eluting with a
25-100% hexanes/ THF gradient, to provide 12-1 as a
white solid (90 rrg). 30 Step 2: Conpound 3
Stepd:er nedi ate 12-1 (90 ng) was treated with 4N HC in

Intérm%d%ité)¥§32%4§m§1e0)l7ﬂﬂ'ﬁi ggbrv&ﬁdpé/@ h?g% g"’\fl%r]ees%spended

oFrd
in MeOHd 10vad.) aaind slirest fod 24 tiat room @tﬂppratm'ehmder & Hblatmcmwham1 atm).

Th%%ﬁ%ﬂts%&% ?H ﬁlﬁéﬁ%cgtolﬂeé%lu g ﬁd ﬁNégh%d v-vr ﬂ} Me%fﬁ“ t‘f' filtrate was

pressure to provi
corwentrated dnderZeicedpressucd to prbwvidesthedantennddidte 1851 asgg whit@solid.
(mz) (M2)/2=523.4. 135 WD 2007/ 104162
PCT/ CA2007/ 000428 Conpounds 4 and 5 Internediate 9-4
Stepl40 ng, 0.21 mmol) and internediate 13-1 (130 ng,

Boghie AEDH) 571 87284PaRDEOBSRPE may BBy BTU (116 mg, 031

mnsais e OEREA (90 pL.d0.82 aeR6IPRerd dlsdTled inadrgl DMIF (5 emL)ajnder N, and
roomtenpperature under an 02 atnosphere for 120

treategithiderpiediate dadt (169 msggrﬂi% m"ée»er Altgs SM@aefer #ftth at room
ten?&%tﬁifet E{OACAFAsTaddéd Jand 378 #érsaﬁlﬁ% o@ﬁiﬂ%r (A.%é)wa%ﬂgd with 10% citric
bri ne, dried over anhydrous tered, and
am@d?p@eﬁ@tpat%NgH@gg (2x) and brine, dried over anhydrous Mg,SO,, filtered, and
concentrated under reduced pressure. The product was purified by silica gel
chromatography, eluting with 10-100% hexanes/THF, to provide intermediate 15-5.
Intermediate 15-5 was stirred with 4N HCI in 1,4-dioxane for 1 hr at room temperature.
Volatiles were removed under reduced pressure to provide compound 7 as its HCI salt.

MS (M+2)/2 = 618.0.

Compound 8:
Compound 7<HCI (100 mg, 0.08 mmol) is dissolved in DMF (1 mL) and added to a CH,Cl,
(6 mL) suspension of piperazinomethyl polystyrene resin (0.86 mmol/g, 356 mg, 0.3

mmol). After shaking at room temperature for 48 hrs an additional 200 mg of resin was
137



10

15

20

25

30

35

reduced pressure. The product was purified by silica

gel chromat ography, eluting with 10- 100% hexanes/ THF,
wamwopravéde i nternedi ates 9-5, 13-2 and 13- 3. PCT/CA2007/000428

Internmediates 13-2 and 10 13-3 were independently

treated with 4N HCl in 1,4-dioxane. Volatiles were

renmoved and the resulting solids triturated with
addgide (ThpImistureewas shiakes ferOdays whesettemiperataedefaye beingefitered,

waiffhg FEP oG SR R ROy R TR PRetyoBR shiie

contoynd fraiwbitsidid; ME(noiz) M- 1#40t2095. 6. 15 Conpound 6
Intermediate 9-4 (250 ng, 0.400 mmol ), internediate
14-1 (560 ng, 0.900 mml), CuCl (267 ng, 2.7 mol)

Conpodundtd: anet hyl et hyl enedi ani ne (405 L 2.7 mol) were

A e

remuved atded redidet tmessgnée go @nﬁwdliqet eon;adclammu@ rasa:;qaértlfl cﬁfalt MS (m/s)
Et OA

(Mc§gu_r§4%t c was added to the filtrate and the

g organic |ayer was washed with 10%citric
acid (2x), saturated NaHCO3 (2x) and brine, dried

cofffln L4501 HORET, 16 456, 4200 SEISE T 8 g ana ver
prepatedda a@&hllar hiapnat mghaipdeycntreldlim copnpoiuhdh 21®herﬁmﬂh’e correspondlng
o TR A o B b BT f s anqige n sop 1. s
chakadtefitadisnottheS® t@hpdewis iesummanaedda Tabld 1t he resul ting

solids triturated with diethyl ether, filtered and
washed with diethyl ether, to provide conpound 6 as

Co Sud $7 WGb Ipﬁ?iaiféd |g é?nﬁl% Banidvie )HaR d8dctibéd fdcaanmoond 29 using
1: Internedia
1.2g} rRre Fetrabysrgnanh i1 2otne g, g'i°e7°fnﬂ%”?ghé(%8‘ & bl (pighM*2)/2 =

510.4. 4. 8 mmol ) were di ssolved in dichl oronethane (20
m-) under N2 at 0 C. A catal ytic anmount of DVAP was
added and the solution was stirred for 30 mn on ice

Cofpbunddgars at roomtenperature. EtOAc was added to
the filtrate and the resulting_ organic 35

IntegEneiate 41-Brwascired in N HEd iyl ¢ Bigxane an& %rﬁeérb@ﬁwaefe removd in
va&:%’@nd&iﬂéi ré?,‘ ddé%azéjﬁltuﬁéileﬁ‘(nﬁth dlé%g sier Wer 10 ﬂ/l%l@‘b&ﬁ\%oun% 18+2HCl as a

anhydr ous iltered
Wh&)ﬁ@@nMSd(ﬂé@) MhtrE154educed pressure to provide
i nternedi ate 152asavvh|te SO|Id Step2 5

Intermedi ate 15-2 (420 ny, 1) (85
Compegndsif. )21, RBT123, 24231.3%, 4p, @1)48 49, 50, 51 54 59, 60, 61, 63, 64, 65,

and 67 were prepared in a similar manner to that described for compound 20, wherein
phenethylamine was substituted by the corresponding amine in Step 6. MS
characterization of these compounds is summarized in Table 1.

Compound 20

Step 1: Intermediate 21-2

To a solution of N-Boc-cis-4-amino-L-proline methyl ester, 21-1, (10.0 g, 35.61 mmol) in
CH,Cl, cooled to 0 °C were sequentially added TEA (14.88 mL, 106.80 mmol), DMAP (10
mg) and terephthaloyl chloride (3.61 g, 17.80 mmol) and the reaction was stirred overnight
at room temperature. Water and ethyl acetate were added, the organic layer was

separated, washed with 10 % citric acid, aqueous NaHCO,; and brine, dried over
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nmmol ) and DI PEA (313 L, 1.8 mmol) were dissolved in
dry DMF (5 m) under N2 and stirred for 10 mn at RT.
wd whzroaeeti ate 10-6 (250 ng, 0.45 nmol) was addei/@ado7/000428
the solution was left to stir for 24 hrs at room
tenperate. Et OAc was added and the resulting organic
| ayer was washed with 10%citric acid (2x), saturated
anhydlHDS3 MJBQ., afiftérdst i ane, chocattiated dvevacaahyRirificationy 2gOsilica gel

chrgbég%&ep%m?&f?due:a?ﬁt%grﬁéigt%gzﬁl éjgsdg (Nh[tg gﬁﬁie d pressure. The

I Ca ge romat ogr aphy,
eluting with 10-100% hexanes/ THF, to provide

dj -3, 15 Int diate 15-3 (240
Stap:"0. 17 THEISReB 21 FER 50"y, 5056 Ho0) . et 6
Internedizte 2642 (nmorgame( théhaii wés dissbhvedi in raedixture of CHaCht(40 mL) and

{ d { . :
e oL R eSO, Bed Su e IR B ot BlrnsrliBy, volaties
werdrehovédianderl rédlaied pﬁ@ssure:md:metreadlmdwam thiturateglduithediethyl ether to
probigfmemesiale 8 e b en ity OB 588 Zrol ) ©
HOBt (44 ngy, 0.33 mmol), HBTU (116 ny, 0.31 mml) and

EA (90 .L, 0,52 ) were dissolved in dry DMF (5
Sterﬂf) unditeripediate 2 q]?eat ed with intermediate 15-4 (160

To a&oldﬁoﬂ%f BO®LXBUGHIGH, B1-4 T(BIQB@ 12107 2dmbl) it DMEQﬂbIed to o °C were

sed S S od R saenRage g and, gl £R) L1 19 O ARY sha HeTU
(7. wgg H gue\ﬁmuﬁ)H% ét&ﬁ%g 01 Ofmirntes ﬂfermddlauaem amremz g, 7.76

filtered concentrated under reduced

kW% agdedrad the, dadtion Xt wes sHreg) o¥einigbh akyEqom temperature.
a@é}fé?ﬂeétﬁw ZIS 2NN w&letaddes the fqualﬁb |é@&%é§e§@aﬁa€té<i *vlFashé@ with 10 %

provide 1 nternedi ate 15- nternedi ate 15-5
citrigt peifle@aupeus ARHG: arhd Pﬂnedﬂa%r@/er @nhydrgys a[*(lg$<aenﬁlltered and

corlcefiPsted int'iscuo. N&’rllf%ehér?& r?ggél %H@H\%@og‘ﬂw pré\ﬂéiétﬁiﬂﬂarmedlate 21-

pressure to provi conpou 7 as Its salt. %S
5 appitesolid618. 0. Conpound 8: Conpound 7HCI (100 rTg,
0.08 mmol) is dissolved in DV (1 nl-) and added to a

CH2CI 2 (5 m -) suspension of piperazinonethyl
Stepodiy st yr itermediate 2166-@8FANLI / g, 356 ny, 0.3 35 mmol).

|nté°rh£?% atéEf"F g.gg%%.ﬁg?ﬁ%@?&ﬁ?&%é&b%@%@ggE}f(iggqlé&40 mL) and
TFRE0 ol o0l 7O (e 38lutian wad stireédfond hrsataoomdesperatute.f\Gratiles
we%grgﬂﬁ)r({éd %ﬁg%ﬁ%ﬁ 'E{P%ﬁrsg{eu%r% e fr&r cﬁjre%éﬂ%rétbb With &fbthyi ether to
proviglé untetngrliats 20622 TA ps ewhite sommngmmmazb sol i d.

M5 (nlz) MF1=1012. 5 Conpound 9:
Step 4: Intermediate 21-8
To a solution of Boc-NMe-Ala-OH, 21-7, (3.15 g, 15.51 mmol) in DMF cooled to 0 °C were
sequentially added DIPEA (12.3 mL, 70.5 mmol), HOBt (2.38 g, 17.63 mmol) and HBTU
(6.69 g, 17.63 mmol). After stirring for 10 minutes intermediate 21-6:2TFA (6.15 g, 7.05
mmol) was added and the reaction mixture was stirred overnight at room temperature.
Water and ethyl acetate were added, the organic layer was separated, washed with 10 %
citric acid, aqueous NaHCO; and brine, dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification by silica gel chromatography provided intermediate 21-
8 as a white solid.
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Internmediate 15-3 (10 ng) was treated with 4N HCl in
1, 4-di oxane for 1 hr. Volatiles were renoved under
wO BmduoEde2pr essure to provi de conpounds 9 as i tECTHCA2007/000428
salt. M5 (ms) (M+2)/2 = 642. 10 Conpounds 10, 11,
12, 13, 14, 15, 16, 39, 40, 41, 42, 43, 52, 55, 56,
57, and 58 and were prepared in a simlar nmanner to
Stephat deslntérhmﬂiétema)rrpound 2, wherein the

To GRS FdRegbi 27505260 B 51 8 i o)

coaddth tan Ot %€ waatddaed ofN tahawschﬁbﬂrb(ﬁﬁ;& nilg anshﬁ@r feaglipri was stirred

ol 5 TPRBLRS, 445 pBLSRELE S By BT i ar ey

acelatg, \Basﬂf—a(jabd,tthbrca’ganicdawthwg/Isenaratadnavaisheqalwihhebmfe, dried over

S W el i AETH 5o PN 21.9 2

while dolidi oxane for 2 hrs. Volatiles were renovd in vacuo
and the residue was triturated with diethyl ether to
provi de conpound 18.2HCI as a white solid. M5 (nfz)

Stejt6:=815. mtemmaurziaow 21, 22, 23, 24, 31, 32 46,

To ghnsolgonugt ' lntes s'aﬁeea%nﬁggsm% 045 Thpan TN GRoled 8 0 °C were
seqiféﬁﬁéllyb&ﬂeﬁqmmﬁmaﬂﬂ_ 2052 wihgdl IHOBtD(BE Ay h@taamwmel)m HBTU

(1935 e K S oe T S BRe T ek o omo) was
addedPhRd he @é@'ﬁ&ﬂ Rfixtdle wos Stirfdd éverh@h?éﬂﬂiﬂinﬁlé?nﬁatareTQNater and

sol ution of Boc-ci s-4-am no-L-proline neth
ethyhacetate r@r@a@de%@%qrgm|lqyer Was ePpatpisdcWas w*&h E)O ¥ titric acid,

aqd&‘fu@ W@Eh@bhb{e @Q@%v@%ﬂﬁﬁo@M@bO 1ﬂ@r&pamﬂébﬁcentrated in

m% d 't erepht hal oyl chloride (3.
vacyp, Egrlfmﬁpr) rhilice 1ge! parmatoSARIPTEYiHed é‘éermﬁéle\tﬁ 10 agra white
soligoom tenperature. Water and ethyl acetate were added,
the organic | ayer was 35 separated, washed with 10 %
citric acid, aqueous NaHCO3 and brine, dried over 138
Ste 2007/ &8 nB2bl54g007/ 000428 anhydrous MySO4,
tered and concentrated in vacuo. Purification by

4N5H¢|| ioal, @éloxamh(ibﬂmldgmqoaqdqdrWn@erdeqilﬁhe&héw‘e&%mglﬂﬁ mmol)
an(f‘ﬁfhé‘ sm{ 5E wid! étﬁirquﬁ? ﬁr af 9 “% I?%sewgﬂe n?o%& th er reduced

terrm|ate I ssol ve
preasmremdrtbe meamwasz tr(tm(atatl with diethyl gthar (mgrqvlde)compoond:20~2HCl

asg%.tggl S r{gﬁ?@?};aj)fzr_g%gor 4 hrs at room

enpéra vwere renoved under reduced
pressure and the residue was triturated with diethyl
Cofilpdtihd'22-2Hc
Step 1: Intermediate 22-1

To a solution of intermediate 21-9 (75 mg, 0.08 mmol) in DMF cooled to 0 °C were
sequentially added DIPEA (135 uL, 0.76 mmol), HOBt (26 mg, 0.19 mmol) and HBTU (72
mg, 0.19 mmol). After stirring for 10 minutes isopropylamine (14 uL, 0.17 mmol) was
added and the reaction mixture was stirred overnight at room temperature. Water and
ethyl acetate were added, the organic layer was separated, washed with 10 % citric acid,
aqueous NaHCO; and brine, dried over anhydrous MgSQ,, filtered and concentrated in
vacuo. Purification by silica gel chromatography provided intermediate 22-1 as a white
solid.
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provide internedi ate 21-3. 2TFA as a white solid. M
(mz) Mr1=419.2 10 Step 3: Internediate 21-5 To a
woembuti4o6z of Boc-a-tBud y-OH, 21-4, (3.95 g, IPCTOFA2007/000428
nmmol) in DM cooled to O C were sequentially added
DI PEA (13.5 nL, 77.6 mmol ), HOBt (2.62 g, 19.4 nmmol)
and HBTU (7.36 g, 19.4 mmol ). After stirring for 10
Stepi 2iut es Comporndi2212HCI1 - 3. 2TFA (5.02 g, 7.76 )5
AN\ imd diedioxane (21emi-pwes addedioxinteraediale 221 (3% g, g. 0.0 mmol) and

the%\ﬁﬁftlgh Wik shfred ggrﬁ ﬁr@"%’ﬁr‘@t VBEtlleé'\:ﬂleV@Fe?ﬁo@H Qn8bMduced pressure

tate were e organic ayer was separa ed
and/\ﬂr@rresidw whs tritustedcwith diethwtether tacuie\ddes compmaR! 2212HC as a white

sthfMge(n}/gé[Vﬁ_g)@yﬂs Anhydrous MgSO4, filtered and

concen I'n vacuo. Purification by silica gel
chr omat ogr aphy prow ded internediate 21- 5 as a white

I 4: Internediate 21-6.2TFA Internedi ate
Coél%oyﬂf’g%%gﬁl 7.76 mmol ) was dissolved in a mxture of
Step2Cl 2 (nmeme¢amr22-2 TFA (40 m-) at 0 C The solution

was stirred. for h I 0
To dESesStent 6 Reprteeidie pECiooh e ETMEREN I Bur'2adby 18 o were
sequestidllyi ddded tDIFEM (110 thLeBlogl mmblj,eHOB«b(ZQﬁ mgi 462 mmol) and HBTU
i.nt er | at \Nhl te i d
(STRithEhEE o) s%ftsﬁ st 5216 atiups a3 fogfonghimefahe a0 vt 1.34
mnifl) \lBﬁﬁ aBﬁ&bAPcl:@-tlﬁ-lreaMoﬂ ,mn(tarel\l.'&?s] ,stlrgiéjd gﬁeDrlmght at Iid;)nDléanerature
ol ed .t wer e e ntia adde 0
a%g )acetp@yerefdggg;tﬁe DLeE'S Iﬁ¥pr5|v’asa§§8a Ee%yﬁh 10 %
citri@, taa.a fégu@etmsl gaHma_(I%_éncStUghi 15 aded vagri@nﬁydrutl§8\ﬁg$04 filtered and
er ate
coneqbEdog vt PUHicAIgrbY Sl geb TR SR P tsmediate 22-
2 a8la WHRBoli@nper ature. Water and ethyl acetate were

added, the organic | ayer was separated, washed with 10
% citric acid, aqueous NaHCO3 and brine, dried over

St ydroueomdﬂmgred and concentrated in vacuo
rification ba/ silica gel chromatogra [ OV

ANIHEEIER frdeimaned].S Bl iwasAddecis '@%ﬂmqsi'at%§2¥3(86‘?/@9, 0.50 mmol) and
theM{oﬁ Q@sﬁélrr@@ﬂfémpgg 0 080 a8tilesSWare Fémdv@& anﬁ&die@héed pressure

-9 To a solution of internediate 21-
andﬁt’@l residde wag titgrated with diethyivetber togorayidg cor@@@#fé’d?‘l 3H§' €§ a white
soliemeaaes(M+Iy2a9squs LiOH (30.5 nl-) and the reaction

was stirfed ‘overnight at roomtenperature. PH was
adjusted to 6 with 10%citric acid and ethyl 5 acetate
Colfpoud udddsd, the organic layer was separated, washed

wth brine, dried over
Step 1: Intermediate 23-1

To a solution of intermediate 21-8 (1.10 g, 1.08 mmol) in THF cooled to 0 °C was added
lithium borohydride (118 mg, 4.86 mmol) and the reaction mixture was stirred for 3 hrs at
room temperature. Ethyl acetate and 10% citric acid were added. The organic layer was
separated, washed with aqueous NaHCO; and brine, dried over anhydrous MgSO,,
filtered and concentrated in vacuo. Purification by silica gel chromatography provided
intermediate 23-1 as a white solid. MS (m/z) M+1=959.6

Step 2: Intermediate 23-2
To a solution of intermediate 23-1 (284 mg, 0.29 mmol) in CH,Cl, was added Dess Martin
periodinane (314 mg, 0.74 mmol) and the reaction was stirred for 5 hrs at room
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anhydrous MySO4, filtered and concentrated in vacuo to
provide internediate 21-9 as a white solid. Step 6:
wd whzroaeeti ate 21-10 10 To a sol ution of inter mii/@sm07/000428
21-9 (150 ng, 0.15 mmol) in DWF cooled to O C were
sequentially added D PEA (265 uL, 1.52 mmol), HOBt (51
ng, 0.38 mmol) and HBTU (144 ng, 0.38 mmol ). After
temperaturienjqiienus NaHGQuwassadded nibelopganid layer(wis separated 3vashed with

brine, éjr“%ﬁd \3@?. gﬁﬁ;ﬂ:ﬁ%ﬁa@gsbheﬁl eﬁé?cg Bh%{)eréﬁgﬂé%% ﬁﬁ%ﬁﬁb] Plifation by

silicaoge ahremMgfamyd:Hdvldedmeteumgddateo'Za-&yea white selihar at ed,
washed with 10 %citric acid, 15 agueous NaHCO3 and
brine, dried over anhydrous MgSO4, filtered and

Stepadicent r mterthediate\23edio. Purification by silica gel

ro S SHTLEPE RN 090 161 TR 808, e oA s s

phélemytﬁmna(@ as. O)SBTth)oI)AAﬁelastulmg foo 3Dmniarahmbnatesmmi‘[am03 sodium

wdieongldd (B, 550 5 0 A 03 P s

stlrWda‘Gﬁzl hes. Samrétg@ atj@sud NaHG; was ddded] the ovganic Idyertvmsl separated,

er t roy ound 20 |te s9
wasGtsd ith or i 76 oxer Bl veray s MRS Gt eS8 CRpBlraea in vacuo
Pulifita86iBy kit g@Zchtomatography piovided dftemmddidterdi4a=a Ahitd solid. MS
08 nmol) in DMF cooled to O C were

(mébMuénHﬁélﬁy added DI PEA (135 uL, 0.76 mol), HOBt (26
ng, 0.19 mmol) and HBTU (72 ng, 0.19 mmol). After
st|rr|ngfor 10 mnuteS|sopropyIamne(14 uL, 0.17

Stepdl ) waltermedigte®3zhd the reaction nixture was

Tosatédlutf&ﬁ &V ﬁfeﬂhgd]éteal&ll QPGU H@”D%&hﬁfoﬁ in \(mg@lz @mbd to 0° C were
acetate were added, the organic |ayer

Se%ﬁéﬁ'b{t added,jsthylamine K60 oLod 43t 'Pm?‘)a%‘?d(j acet)ﬂ'q?:fé?ﬂi@ (14 uL, 0.19
mndRICRRe 204EHOR WaR stitteli 88 9\HeS a?%&ﬁﬂﬁ&h‘ﬁer%ﬁpﬁef&é Watdr %(th ethyl

and concentrated 1n vacuo. Purification by sili ca g
acetateomereoridegh T hp rasganie daven wasneapagated, zaaSiwasW'éh WA @eC'tﬂC acid,

aqlgé?;u('ﬁg\ia 0 dé@%\@@é@?ﬁ%@ﬁhfﬂ /Afsclgllﬁgggln @Q‘?&?gnd §B%ntrated in

vacagd é’dnﬁ@tlpmbyrsﬂwau gel @hmaog@ehhgrovwedsnﬁ(?ﬁ‘ﬁwa@ -5t<'=l$ea white

solol ution was stirred for 2 hrs at 0 C Volatiles were
renoved under reduced pressure and the residue was
triturated with diethyl ether to provide conpound

ster?5:2HC0 83nipolfiiZ3-2Hel

4N HCl in 1,4-dioxane (3 mL) was added to intermediate 23-5 (80 mg, 0.06 mmol) and the
solution was stirred for 1 hr at room temperature. Volatiles were removed under reduced
pressure and the residue was triturated with diethyl ether to provide compound 25-2HCI
as a white solid. MS (m/z) (M+2)/2=525.6.

Compound 26+2HCI

Step 1: Intermediate 23-5

To a solution of intermediate 23-4 (100 mg, 0.08 mmol) in CH,CI, cooled to 0 °C were
sequentially added TEA (60 uL, 0.43 mmol) and methanesulfonyl chioride (15 uL, 0.19
mmol) and the reaction was stirred for 2 hrs at room temperature. Water and ethyl acetate
were added, the organic layer was separated, washed with 10 % citric acid, aqueous
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5 solid. M5 (mz) (M2)/2=435.4. Conpound 24.2HCI Step
1: Internmediate 22-2 To a solution of internediate
wWRHP14620 ny, 0.61 mol) in DMF cooled to 0 @CWRCA002E0428
sequentially added DI PEA (1.0 ni, 6.08 mml), HOBt
(205 ng, 1.52 mml) and HBTU (576 ngy, 1.52 nmol).
After stirring for 10 m nutes am nodi phenyl net hane
Nal(lQ@@ amd, brine34iriedroye) anbydrowid Mg S&hd filtered rapd ceangentrated in vacuo.

I
Pl 87 g PR Al nleRARLETRES & dife sois
was separated, washed with 10 % citric acid, aqueous

5%@03, a ri d over anhydrous MySO4, filtered
Ste 15 cgﬁg‘gﬁ’wgzg(}il(ﬁ vacuo. Purification by silica
4N ¢ irc hAatimtang (3 pihy was addetbth intetreediatei 23+ %(782ng,2.86;menol) and the

ite s ou 24
soltfitl St Srigeory FF o oo FERFoty e’ YR Ies sk Torabibyr ity reduce
presgure GndGhemedidueawds tr2dratedewithotiiethybetheato provide edmipound. 26-2HCI
hr at 0. C. Volati renoved under reduced
as ﬁ?"’é@gﬁ?'@- %@n/?}@)l%é@}%@ﬁGms triturated with diethyl

ether to provi de conpound 24.2HCI as a white solid.

S z 2)12=435. 4. Co und 25.25 Ste : :
CompUNted <08 930 W, FSHARY U 2of AR BYANGR: ki ihas legeribed for
corfméc;uha 25, bﬁh&ﬁngapgbmpaulnﬂﬁ ca@alzadabaylocrﬂbmgs?:ﬁﬂﬁa&oyl chioride,

i thi um boro ride an e
respeclively owers; use H’épﬁﬁ%gél"?‘nhgg%?“ﬁ%y?émﬁg‘lg room
Coh@&ﬁk&[@ﬁ WS (mE (md2)aeeBabe and 10%citric acid were

The or anl C Ia er was separated, washed with

ded
00@&9%’%% Qﬂ'ﬂz)ﬁzﬁ fé5 dried over anhydrous MySO4,

ComPoilind 3&\Mg (AR (Meneeasyoat ed in vacuo. Purification by
silica gel chromatography provided internediate 23-1

as a white solid. M5 (nfz) Mt1=959.6 Step 2:
haq;@i ate 23-2 To a solution of internediate 23-1
( 84 ny, 0.29 mmﬁ?&ln CH2Cl 2 was added Dess Martin
Stepst:per i otitermediate24-hy, 0. 74 nmml) and the reaction

To Waﬁ?ﬁ L6ILESh 5NarMBSSin aHF @9'8 miL434 mr%&&aéé@dliéa °C was slowly
CA2007/ 000428t enperat ure. AQuUeEOUS

addagdedsolution ofr YeBricecis-Aywrronst-nelingr %49, M8$hewnall im DMF. After
3 h t
stlrpﬁ%fb‘? 209ih&ds VE5C R MBW? P(glaﬁé 811%%’/ £b %ﬁnéw@as pdded and the

centrate I n vacuo 'l ca
reagtioromixturg eastsfirrpd overigit ahpemtsmpat@reswzt%:and atwl aeetate were

ad&%l, ltI'Sj(-J o@a%que:?:wdsnée%%@g&,a&r%d%@'eﬁ MgSQ,, filtered and concentrated in

vacuo. Purification by silica gel chromatography provided intermediate 24-1 as a white
solid.

Step 2: Intermediate 24-2

To a solution of intermediate 24-1 (200 mg, 0.35 mmol) in DMF cooled to 0 °C were
sequentially added DIPEA (365 ul, 2.1 mmol), HOBt (132 mg, 0.98 mmol) and HBTU
(345 mg, 0.91 mmol). After stirring for 10 minutes phenethylamine (107 uL, 0.85 mmol)
was added and the reaction mixture was stirred overnight at room temperature. Water and
ethyl acetate were added, the organic layer was separated, washed with 10 % citric acid,
aqueous NaHCO; and brine, dried over anhydrous MgSO,, filtered and concentrated in
vacuo. Purification by silica gel chromatography provided intermediate 24-2 as a white

solid.
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To a solution of internediate 23-2 (282 ng, 0.29 mmol)

in CH2Cl 2 was added phenethylam ne (82 uL, 0.65
wanmt)ed4iexf ter stirring for 30 mn at room t enREITACAR007/000428

sodium triacet oxyborohydride (280 ng, 1.32 mmol) was

added and the reaction mxture was stirred for 2 hrs.

Sat ur at ed aqueous NaHCO3 was added, the organic |ayer

was separated, 10 washed with brine, dried over

ydr ou and concentrated in vacuo.

Steﬁury’r?l fi ca'?'ﬁegﬁ'%@‘latglzﬁ%:ghggl chr omat ogr aphy provi ded
Intérmediatee24-at(26@Rg4 036 mmoliwas dissiolved ilvB mikiwre pf CH,Cl, (3 mL) and

AT 4 oA e RS By, D Wohamo

undeo akeukedopf@8s e vaarde thes espideiet was Itytuaadekia avithr diethyly lether rfe provide

bl 20 e R R BT 0 o
tenperature before water and ethyl acetate were

ed. T | ayer was separated, washed with 10
Ste%gltrl CP %aélgéﬂ‘e@us NaHCO3 and brine, dried over

To anbyldticrusf BoSABuGly!Oe (256 aryd 1CTnamndly #f BMA oodléd to 0 °C were

se%lgg&?lae}%%rphz@ﬁ%%n 0 2? | &2 eI cél(rﬁggto (r]ﬂa 5 g%lrgﬁl ) @nd HBTU
45@%@0112%35? 2hftdr hiMingGor o nihnl{ﬂte@' hrﬂémldté% 22113‘2T|=\Aa&30 mg 0.46

ded to i nternedi ate 23-

T W aiesh a0 [eAchn MgHe TR STt B mrgh%ts Shperature.

Wallaptiictifp abstaR W&%\ﬂ@éd URE BFgahRALNE? vasepamitdd® waBRed Wah 10 %
residue was triturated with di ethyl ether to

citrigoagidu Aauenys2NakCOssand Rfine.e dded |o(yer eBhYdFPYS I\/ﬁJgSO4, dflltered and
corfc%‘t?été@rrf\?a%u@ P&ﬁu@ﬁ’ﬁl}m HiaddFtnrdfMaflgPaibhy provided intermediate 24-

Internmedi ate 23-5 To a 'solution of internediate 23-4
4 ag aohitggolid). 08 mml) in CH2C1 2 cooled to 0 C were

sequentially added TEA (60 ulL, 0.43 nmol) and

met hanesul fonyl chloride (15 uL, 0.19 mmol) and the

Stepcict i oninferestiate 24c6°2BrA2 hrs at room tenperature.
InteffeBiateA P4l 4?&5% Bs3hfo t)wsed.ﬁ%%a in tahﬁlxﬂxﬁ'&@f‘bﬂzctl?Y@FnL) and

was Sep arated %citric acld, agueo

TFA 43 "\M) 'ﬂﬁﬂ)W@@ﬁl\ﬁﬂs stiTrddap 80 Tinges: aBrooNkIa0EE e Volatiles were
remvil Sund8F ir é(;tg.uc@& %re?srﬂlpé“%gt{ﬁe IYBSIQ'% wak! ﬂ'lﬁfrﬁgd %ﬁ\ dllethyl ether to

concentr at urifrcation by sil
progide dntenmegiaip BY-5p2 1A aiea white e@ltﬁemsdmzm*b‘-@s? Qa vvm te
solid. Step 2: Conpound 26.2HCI 5 4N HCl in
1, 4-di oxane (3 nL) was added to internediate 23-5 (79
Stepcfi: 0. Ocinterviediate@4the sol ution was stirred for 1 hr

To & s10AM LFBBERRICAR:ON Y 'he 088 Wi TP YRAF UBEIE to 0 °C were
sequentially added DIPEA (209 uL, 1.2 mmol), HOBt (91 mg, 0.67 mmol) and HBTU (236
mg, 0.62 mmol). After stirring for 10 minutes intermediate 24-52TFA (250 mg, 0.24 mmol)
was added and the reaction mixture was stirred overnight at room temperature. Water and
ethyl acetate were added, the organic layer was separated, washed with 10 % citric acid,
aqueous NaHCO; and brine, dried over anhydrous MgSQ,, filtered and concentrated in
vacuo. Purification by silica gel chromatography provided intermediate 24-6 as a white
solid.

Step 7: Compound 29-2HCI
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pressure and the residue was triturated with diethyl

ether to provide conpound 26.2HCI as a white solid.
WOVBo{/m4292 (M+2) / 2=561. 6. 10 Conpounds 27, 28 ad/G82007/000428

were prepared in a simlar manner to that described

for conpound 26, wherein for conmpound 27 and 28

acetyl chloride and benzo chloride, respectivel
4N éH én L. detionane 61 am)wasm%art@mrfr@ﬁwte 84«16&5%@9, 0.24 'mmol) and

the%%n,}m H%%ﬂr&@éﬁéﬁt (§ %Z\MI&T&S\ZF@ ren@%@l(?%Hﬂé* r%acwé\'ﬁpressure

oun z)
and We2psidusWes GituraEshwitudigthybetoerclo provide,eappaund2922HGLas a white

JO 15‘?3'6 ion of NaHVDS in THE (21.6 ni, 21.6
SOHM%(M%Wd tz%o Cwas slowy 20 added a sol ution of

N- Boc- ci s- 4- hydroxy-L-proline (2.50 g, 10.8 mml) in

f. stirring for 20 mnutes at 0 C
Co@ﬁu gsk%)rom) -xylene (1.37 g, 5.0 mmol) was added and

Stephtk: reahitemredlatm%r‘e was stirred overnight at room

To as?ljuﬁloﬁt serm agé g g%g(gg% rr‘%’d O?ﬂeltnﬁ'fog \)ﬁ’?ﬂ%g%gedg&uehmly added

DIFEA (zaﬁemj. arms umut)emtd H8d@nzenedisatfonyl cHaridd (6%amgo®.26ymmol) and

theSteagfify ffs, sTREE SEPART Y Yodth Wb el Wl Ut Gngllacktate were
addeal, tid omanit lyer evasespatated? vashé® 8ih g% GirBSadidmiquebus NaHCO;
ol B s AR A RS, Pt o
silida3géd chwmalodiaphyprbyidedintezimediater 25-hgs bavhité@olid.nut es

phenet hyl am ne (107 uL, 0.85 mmol) was added and the
reaction mxture was stirred overni ght at room

Stdpe2tper at Gompoviat33-2HCI et hyl acetate were added, the
ani c, | ayer s separated, washed w % Ci r|c
NI et EHOuES 2t REMmaNRER Y LMLy g famo and
thep'%‘ﬁﬁl}?)n vﬂaté étﬁfegd‘oﬁm thr &0 0e®. Wdlﬂtl@ilwtem rewﬂﬁé@ under reduced pressure
urification chr omat ogr a
and Hiederigue wee trfﬁraiedaw'tfad%ﬁw t gtherto @81%?%%0%&&'\@? 5flct as a white

50@09@/(},{) fidoleds5e,2007/ 000428 Step 3: Internedi ate
TFA Internmediate 24-2 (260 ng, 0.35 mol) was

dlssolvedlnam'xture of CH2CI2 (3 m-) and TFA (3
CoflpoundiBa; sol ution was stirred for 1 hr at room
tenperature. Volatiles were renoved 5 under reduc ﬁBoc cis-4

Coppaynd, pé WascPreprred &% a firailafdeanner {Q,Femeerngi 24 Whessin
amﬁfoh_ebrdlﬁe FPrﬁeQIWI %%ter'WHseédB%ﬂt'uﬁatde\NMﬁﬁBc?chFéhsa@-aﬁmYdﬂL-bﬂ)hne methy!

solid
ester in step 1 ané phenethylamme was substituted with 1,2,3,4-(R)-tetrahydronaphthyl-1-

amine in Step 6. MS (m/z) M+1=1045.8.

Compound 35-2HCI

Step 1: Intermediate 27-1

Intermediate 10-1 (3.90 g, 6.68 mmol) was dissolved in THF (100 mL) and treated with
piperidine (5.0 mL, 68.2 mmol). The solution was stirred for 16 hrs at room temperature
before volatiles were removed under reduced pressure to provide a semi-solid which was
suspended in MeOH (5 mL) and filtered. The filtrate was concentrated, suspended in
MeOH (5 mL), filtered and the filtrate concentrated to provide intermediate 27-1 as a semi-
solid (80 % pure).
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Step 4: Internediate 24-4 To a solution of
Boc-a-tBud y-OH (256 ng, 1.10 nmol) in DWMF cooled to O
wowe1@16210 sequential ly added DI PEA (361 ul, BECTIQA2007/000428
mml ), HOBt (175 ng, 1.3 mml) and HBTU (455 ng, 1.2
mol ). After stirring for 10 mnutes internediate
24- 3. 2TFA (230 ng, 0.46 mol) was added and the
Step&acti oninteérptediate RA<2 stirred overni ght at room

t I o
To 8r38 lcr)ril or 8%8@9\%&'%&%@& 3?3%%5 m@)ﬁ?:ﬁﬁ ?&Z%igaed Ec?g dCHv\L:-arrLeJ
sequentiblly agded DIPEAKZAEE naln mne ag ymeuan

S fil
A5 b B S SRRl dife 210 (.00, 270 v
wasi adcterdmgi taf eezﬁerégzn_d}grzaéag&lstmw gcuannm;hltégt|2 rep;ier%;:eratur; Vé;/gter and
ethxl?éﬂ% rtr%eﬂlga%?% gl’ Lrogni Su{rg §a \elf |Eﬁ31 6 Cittic acid,
aqt%ugiﬁl&l-((ﬁ)ﬁhr)d biitee dsiel uilveoanl\misow Mg86E4d, ﬁltere?cswdm?vmeeérated in
t m t. t Vol at.i |
vacPig RORPAFR LY S cdrd PR erpab Blpgef AR Py 7 s @ white
solidi et hyl et her to provide internediate 24-5. 2TFA as a
white solid. M5 (mz) Mrl=797.6 Step 6: Internediate

24-6 25 To a solution of Boc-Nwve-Al a-OH (119 ng, 0.58
gp®l ) i m,@ﬂﬁwmab@d 3.FA C were sequentially added

Intme@‘ézezé%% (152 265 Ry weSigeved T ikt of Chpc 178 m ang

TFAI (A8t AB). | THee soTaGHraWas Ztirred XoFA K1r250 réten t@mﬁératm@l Yolatiles were
was added and the reactlgn m xtyre was, stirred

renRyeAiNgieE raduced PERpANd: e desigus dasatiirated pyih diethyl ether to

proRfeiBlimtbAneMRate 22aaerca ab Byttt GBI MS aWRY Mwas4siepar at ed,
washed with 10 %citric acid, 30 agueous NaHCO3 and

brine, dried over anhydrous MgSO4, filtered and

stépPAcent I fitgnddiateVA¥c4/i0. Purification by silica geI
chromat ogr aphy %UOVI ded internediate 24-6 as a

TOS%splatlorspéﬁow-t B 688 mgGt-89 Aamaipin by fez'fézto 0 °C were
secﬁgg %@2&%6%%%8%2 AMLHeb o Hﬂmla 84H@5954’659mbl 3Qs)1n'rh}nov)6eﬁ1d HBTU

to I nter ate 24-6
(1.3he, §cﬂ1um|nmh) iditer stmnng dor ﬂ@rrnlnutlas lraernmsctiate\ﬂﬂ-%rtTFAe@ .36 g, 2.41

rere der duce pressur n
mwvsﬁ)swtaf» 200s% ol i rercipo iR Fas, e Bherpiahl oL 35S {fpperature.
Wal’cég- a?id@tr&ﬁggatgwm adget] tde og@rﬁd’ﬂé?ér Wéslseparatéd, v&'ashed with 10 %
citric gglgurzaqueous eP—IC]O' é ebrrlﬁg Idﬁteg over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification by silica gel chromatography provided intermediate 27-

4 as a white solid.

Step 5: Intermediate 27-5-TFA

Intermediate 27-4 (1.38 g, 2.08 mmol) was dissolved in a mixture of DCM (10 mL) and
TFA (10 mL). The solution was stirred for 4 hrs at room temperature. Volatiles were
removed under reduced pressure and the residue was triturated with diethyl ether to
provide intermediate 27-5°TFA as a white solid. MS (m/z) M+1=564.4

Step 6: Intermediate 27-6
To a solution of Boc-NMe-Ala-OH (902 mg, 4.44 mmol) in DMF cooled to 0 °C were

sequentially added DIPEA (3.50 mL, 20.2 mmol), HOBt (682 mg, 5.05 mmol) and HBTU
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To a solution of internediate 10-6 (258 ng, 0.50 mol)
in DMF were sequentially added DI PEA (217 ulL, 1.25
wannot/Josa6ed 1, 3- benzenedi sul fonyl chl ori de (69 Ray/CA2025000428
mol ) and 10 the reaction was stirred overnight at
roomtenperature. Water and ethyl acetate were added,
the organic | ayer was separated, washed with 10%
(1.92 gr505anmdl) Afferestirsng\EHCIB minures lnt¢rn‘@dlad;ﬁ 2é P BRA(1.14 g, 1.68

moB[VAH 8450 e b, TR RRR S B 85 mporare

Watentaad mttod atetateSwere added, Whe orgasiol laysr m sgpanatezt, washed with 10 %

SRR B 2B S Lo P Bl b, e an

coricBetrated i vago VRgifisationrskilfcargel ciromatogPhy Podvided  intermediate 27-
merﬁ?re ed under reduced pressure and the residue

6 ajaWNiteiSPIF-at ed with diethyl ether to provide conpound
33.2HCI as a white solid. Ms (mz) (M2)/2=559.5. 20
Cqyrpound, 34: 34 was prepared in a simlar

SteRdiner t'&§%'H?F§g?TE§9% wherein N Boc-ci s- 4-

To argonmhop rn«t&rgﬁalameml (9B gl 1 \Eﬂ?mr&dlbm arihyﬂmﬂl_S\MémH (25 mL) and

oc-tran am ester. in
St'”éﬁﬁ'd"ﬁ'ﬁéﬂe\!";? At Bt (e T Yot mixure e Sitade with Hy

and! s#rred 4or( Hir; trﬁbrreamwnowag hﬁéﬁ/ hltdred Zﬁroaglh rb%lltlenarﬁt ¢ filtrate was
z) M+1=1045. 8. npou

COﬂCﬁ[\é@tﬁ@m YACHO ﬁurgﬂcﬂuﬂrbkpml&an ctirgmftqg@% péow%edégtermedlate 27-

7amﬁltevé%ﬁd %§§rﬁ}z‘lﬁﬂ1|=615-rh"5 (100 nL) and treated with
O pi peridine .0 m., 68.2 mmmol ). The sol ution was

stlrred for 16 hrs at roomtenperature before

stepRd:at | | emrurpreiatePved under reduced pressure to
provide a sem -solid which was suspended in

To rﬁ_§0|a'i'ﬂ!1 pf intasmediaterRe-71 (160 rag. 0. aéénraelhéraam'\étcea'ed o8 670 °C were
5
seo@}éncgﬁt ol g ) tﬁb’?@d e dO"’Fé mrhél) bRY ?&eﬁnﬁalbﬁechidridbr(%@ mg, 0.12

O provi mtermadae em -
mmab) aod (tie® reecplgn e\yas ggrqdmvm@@m/rgqn1@mperature Water and ethyl

acéSD %{J \ﬁé%oggci ghf%%[)geaﬁ ce Qts%hgfa LA shéd 3~|’EFP1§ % c):ltrlc acid,

nzy xyg ycl 699 n%
aqueoubNfahi@@4 end bond diiedeover apeygiieus MaSOy, @@@Hamﬂ Pmcentrated in

vac{qé.régnmf'l g%%&/ sﬂ?goée)l chrﬁétoé%?@ Bgvtv;o;répﬁﬂ]ng étfaf'f% as a white

solldlnutes internediate 27-1 (1.00 g, 2.78 mml) 5 was
added and the reaction m xture was stirred overni ght
at roomtenperature. Water and

Step 9: Compound 35+2HCI

4N HCI in 1,4-dioxane (2 mL) was added to intermediate 27-8 (166 mg, 0.12 mmol) and
the solution was stirred for 1 hr at room temperature. Volatiles were removed under
reduced pressure and the residue was triturated with diethyl ether to provide compound
35¢2HCI as a white solid. MS (m/z) (M+2)/2=580.6.

Compounds 36, 37, and 38 were prepared from intermediate 27-7, in a similar manner to
that decribed for compound 35, using oxalyly chloride, isophthaloyl dichloride and 4,4'-
biphenyldicarbonyl chloride, respectively, in place of phthaloyl chloride in Step 8
Compound 36- MS (m/z) (M+2)/2=542.6.

Compound 37- MS (m/z) (M+2)/2=580.6.

Compound 38- MS (m/z) (M+2)/2=618.6.
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ethyl acetate were added, the organic |ayer was

separated, washed with 10 %citric acid, aqueous
wOoNwbiz@a1@nd brine, dried over anhydrous MySO4,PAT/CA®DTE0428

and concentrated in vacuo. Purification by silica gel

chromat ogr aphy provided internediate 27-2 as a white

solid. 10 Step 3: Internediate 27-3TFA I nternedi ate

27-2 (1.42 g, 2.58 mml) was dissolved in a m xture of

15 nm.) and TFA (15 nlL). The solution was

co%ﬁbééﬁfor 1 hr at roomtenperature. Volatiles were
Stepetioved Interenediatd 26eld pressure and the resi due was

To t«a:] oitﬂlﬁ@ff‘?ﬂ}th%j ag'(%_ggl?iy{; 55915@ IrOt %f’gno d'ﬂr% ?@re gequentlally added

TENH(lﬁ!lElL @.8$treqmol} :anknt, élphemwea‘teedlsacyanatg e 3smpufi2drmepl) and the

reagiii e SRR o o fiyuci B R el e 1EARUE rer eaucea
prebkiBe ahd &% regidud paiifiedhin) Silicarge! EBBatPaghy.t6 prayjdedn®tmediate 26-
1 % er stirring for 10 m nutes internediate

ag{. t?ﬁﬁ(él 36 g, 2.41 mmol) was added and the

reaction m xture was stirred overnight at room

t enper at t d ethyl acetate were added, the
Ste(?rggm c “&gﬁs@%&at ed, washed with 10 % citric
Intétﬁiedtateaﬂ&&qw Mg HEDB nanel) Was gisolvkd iach mikeure af BYigCle (55 mL) and

tered and concen t
TF'ﬁL‘SI“f rrg.gT Jl'la% SBW'@ I"YaéaStﬁ'@d {pﬁ oﬁﬁ?té?%ﬁ?mB?@\Hrﬁ e}S’olatlles were
remdVie8' U 3bducéd - préSsufe ahdathetresidus Wasdiritusbtep ith diethyl ether to

I nt er medi at e TFA Inte g, 2.08
promﬁwpmagnqjﬂéﬁfgéa 3 il S S @ﬁ%tﬁ)??}fgg 2) and
TFA (10 nlL). The solution was stirred for 4 hrs at
roomtenperature. Volatiles were 30 renoved under
Co Izressure and the residue was triturated with

IntéHrafare Zﬂtg‘Wastt%atéH Wthdﬁ\l'HEIelh”Edl(ﬁd)@naﬂ‘oﬁ'fFﬁsaSValatlles were
white solid. M5 (mz) Mr1=564.4 Step 6: Internediate

remopeg ungles radiagd; RIASHIre BHE- RREeRidye (‘BFEI‘S( Gigyateg  wiin diethyl ether to
pro@l&'obm(peu%z‘-ﬂ@l gélak foQ/hffe‘éﬁlfde M§gn§7‘z?wm78'ﬁ6| y added

DI PEA (3.50 , ng, 5.05 nmol)
and HBTU 146 WO 2007/ 104162 PCT/ CA2007/ 000428 (1.92
IntSrmeti After stirring for 10 m nutes

I nterme |ate 27 5TFA (1.14 g, 1.68 mol) was added
Stemt t he Intermediated82 ure was stirred overni ght at room

(S)t(gg-'@-%ﬁh @/cmol\/\% Q11889 §5 Q%m@Zﬁ/%@H%sWé@m@‘i (t9

ani c yer was seaate rlc
Boef) @, S%Qmemwrw@Mha (34 mae0.03 mree)) ‘d@@rad&’ﬁﬁﬁaﬁ @uréed for 1
ot Eom tdrhperatirk. 308 reaction mixture was diluted with diethyl ether (200 mL)
and 1N HCI (100 mL). The organic layer was washed with 1M HCI (2 x 100 mL), dried
over anhydrous MgSQ,, filtered and volatiles removed under reduced pressure. The
resulting residue was purified by silica gel chromatography provided an oil to provide
intermediate 28-2 as white solid (2.7 g, 95% yield). MS (m/z) M+1=238.2.

Step 2: Intermediate 28-6

Intermediate 28-2 (420 mg, 1.77mmol) and iodomethane (330 pL, 5.29 mmol) were
dissolved in anhydrous DMF (25 mL). The mixture was cooled to 0 °C, and then NaH
(60% dispersion in oil, 103 mg, 2.58 mmol) was added. After 2 hours, the reaction mixture

was diluted with ethyl acetate (200 mL) and 1M HCI (100 mL). The organic layer was
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5 concentrated in vacuo. Purification by silica gel

chromat ography provided internediate 27- 6 as a white
woemhi/th41@ ep 7: Internediate 27-7 To a sol uti ACTEA2007/000428

intermediate 27-6 (925 ng, 1.24 mmol) in anhydrous

MeOH (25 m-) and 10 stirred under N2 was added 10%

Pd/ C (125 ng). The reaction m xture was purged with H2
washed vethi 1V Eld:Lf(er 1:DOhnL) a’mmj oven atinysirousddg$ B ilteried aad evglatiles

rem\pgg@ gﬁd%dﬁ?qceg g??ns%H |£ @gé g’a%gw}e@%'&g g@L@rﬂthtography
to HP6 Ve iesimiediaty 2638 agtan oB?%ntémmiame Q&Btveasstbdzm dwllledSo(QﬁC‘za)nd

oA W T2 By BB M Py g

renme@ uﬁ‘déﬁé@uceﬂ%ﬁé&ﬂh and the wbﬂ:amg“éawa w2 Washed \Oniﬂ&ethyll ether, to
and terepnt 0] e
projila terEneciaie P gs Wite P ZaYen sﬁ%ém vigh). g e TWH=hs2.2.

tenperature. Water and ethyl acetate were added, the
A S b S RS e e 02 S 4%, wheren
mefHyNbdide %sl\(apﬁ@éed fvith bersM brisldé R GaBinieiae 287 andiodoacetamide

Purification by silica gel chromatography provided
forintgrenediaig 88-8- 27-8 as a white solid. Step 9: Conpound
35.2HCI 25 4N HCl in 1,4-dioxane (2 nL) was added to

internediate 27-8 (166 ng, 0.12 mmol) and the
Conploynd®® was stirred for 1 hr at roomtenperature.
Vol atil es were renoy under reduced pressure=3a

residue was tritur with diethyl ether to & i de
conmpound  35. mh|te soti dgoVB (= g
(M+2) / 2=580. 6./ 30 nols %6, m and< oo H
prepared from M#er at ﬂn a sim Hﬁa ne 5
to that decribed for (%5, usi ng oxal yly
chlorlde i sopht hal oyl ch ride and 4, 4' -
phen Idlcarbonyl chl of,de, respectively, in @l ane of
phtﬁéw-g% Iorlde |n tep 8 Coppoynd 36- M5 (nfiz)
2151\/&2\‘? d 37- us{&icizﬂ)_(_wz)/z_ 6.
;?%%ﬁ%%d 38 NB (M+2) | 24686, 147
200 2 PCT/CAZO 000428 Conpound 44 StepYl: 2HC
I nternedi ate 26-1 To solutlon of 1 nternedi -6
(150 ng, 0.27 nnol) GHE were sequentially de 5
TEA (112 ulL, ) and 1, 4- phenylen i yanat e
(43 ng, O. 27 d the

NH NH
NH
NH 0 {.’ HN e} O

compound 66

Step 1: Intermediate 29-1

To a solution of benzaldehyde (840 uL, 8.25 mmol) in CH.Cl, (150 mL) was added (S)-2-
methylpropane-2-sulfinamide (1.0 g, 8.25 mmol) and titanium ethoxide (3.5 ml, 16.50
mmol). The reaction mixture was refluxed for 5 hours and cooled to room temperature.
Water was added and the mixture was vigorously stirred, then filtered through celite. The
aqueous layer was extracted with CH,Cl, (3x) and the combined organic extracts were
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reaction was stirred at roomtenperature for 4 hrs.
Vol atil es were renoved under reduced pressure and the
wO mef/ddes2puri fied by silica gel chromat ographyProCA2007/000428
provide internediate 26- 1 as a white solid. 10 Step
2: Con'pound 44. 2TFA Internediate 26-1 (148 ng, 0.12
) was dissolved in a mxture of CH2CL2 (1.5 nl -)
Waal'r\ﬁﬂ withDrire, 4lrigd overrigehydspus MaSQua §itered randdcansentratpd in vacuo.

Puﬁﬁc IQE’B}/EFEE@ &1&hnta o%fﬁbﬁ&l brjo9 edRiémebiBIPYEY A4 vvi“?\ﬁ oil.

uced pres ure an e resi ue was triturate
d| ethyl ether to provide conpound 44.2TFA as a white

hi d. Nﬁxt&%ﬁ.ag’%?é/z 538. 4. 15 Conpound 62:

ntermsdlate was treated with 4N HCl in
Tor suspeosiomef (SHE)-N-tenzgylideos-gimethyprapane-2selinamileuddtdd, (110 mg,

o.églﬁgﬁ@gﬁ, @{hﬁc}?j‘k@ﬁ@?z éﬁ‘j‘gbqsﬂn ug gé@%%%&‘i&ﬂb%@% acid (143

mQJ\ﬂiQ5é nerobl) @nd BN (1A Z ul, NKA5278Mo0 .in didxane @ 2vedl) wae ag8edH,0 (2.4

55 ol 88 by A LBt . o

aqmgus lamom (eﬂra&ﬂecgwltliiEtOAmtﬁi))amintﬂme[Mﬁlannﬁﬂonggnm(chts were

el e SHRE PBE aThiskOR MeSioy (e il effghPBY in vacwo

Purdficationy Ibyesilicar géi2€rome)ogeapthy lprblitled ir{tédiedidte .29Thas a white solid
(dg dt)clayer was washed with 1 MHC (2 x 100 ni),

rie over anhydrous MgSO4i filtered and vol atiles

renmoved under reduced pressure. The resulting residue

. purified a gel chronmat ography provided an
St‘;c/\ﬂ@? to pI 95"&%'aer‘#d¥rredi ate 28-2 as white solid (2.7
To G s&bEenyofelSHR-méBylNA (R)-phedyi@28lyBmeBIl) ;Sbﬁ@neZZ sulfinamide (82 mg,

02 PP ctne, ReEO 80D uig'@awdﬁﬂ%ﬁwz'dé'r @1 dicugie, a4 b, 0.54

mmmhy'ﬁé @Uﬁltl&l\/ﬁaé Eﬁrréd—ﬁor 1 Hr@t Fosd téhﬁ:e‘t‘ﬁﬁrec ﬂféhﬁELG Wa@ added and a
and t hen NaH 0% di spersion in_oil

Wi BiepALS WA eoth TG Preninig f WS iReed ansbwefibc iy e to provide

intetmedRte 20-4H@GsWiHite selidiyl acetate (200 mi) and 1 M HCI
(100 nm.). The organic |ayer was 148 WD 2007/104162

PCT/ CA2007/ 000428 washed with 1 M HCL (2 x 100 ni),

Step 4:€d OV Ritermdtiiate®@sss \ySOH4, filtered and vol ati | es
removed under reduced pressure. The residue wa

To @ $¢ltiangofiptesmpdiate %159 (22 MeatlolAapmp!) in DMF cooled to 0 °C were
sequentially added DIPEA (193 L, 1.107 mmol), HOBt (42 mg, 0.308 mmol) and HBTU

(117 mg, 0.308 mmol). After stirring for 10 minutes intermediate 29-4sHC| (59 mg, 0.253
mmol) was added and the reaction mixture was stirred overnight at room temperature.
Water and ethyl acetate were added, the organic layer was separated, washed with 10 %
citric acid, aqueous NaHCO; and brine, dried over anhydrous MgSO,, filtered and
concentrated in vacuo. Purification by silica gel chromatography provided intermediate 66-
1 as a pink solid.

Step 5: Compound 66+2HCI

4N HCl in 1,4-dioxane (1 ml) was added to intermediate 66-1 (135 mg, 0.12 mmol). The
solution was stirred for 1 hour at 0 °C. Volatiles were removed under reduced pressure
and the residue was triturated with diethyl ether to provide compound 6¢2HCI as a white

solid. MS (m/z) (M+2)/2=573.6.
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to provide internediate 28-3 as an oil. Internedaite

28-3 was then chilled to 0 Cand treated wwth 4M HCl
wa wov10d6d oxane (5 nmL). After stirring for 90 RGATOA287/000428

vol atiles were 5 renoved under reduced pressure and

the resulting solid was washed with diethyl ether, to

provide internediate 28-6-HClI as white solid (237 ng,

69%vyield). M5 (nlz) MH1=152.2. A simlar procedure

was used for the preparation of internedi ates 28-7 and
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OH NN-~N ONHOH HN,N 0O NNHOONH ~~o0

155 WD 2007/ 104162 PCT/ CA2007/ 000428 COVPOUND
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HNNONOOHN OO0 F 19 Mr1=1029.6
ONH -NHO ONOHII
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wWOLB87/ Wd12007/ 104162 PCT/ CA2007/ 000428 COVPOUNEO'T/CA2007/000428
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COMPOUND STRUCTURE MS
23 95 NH : M+1=1045.8
_ o H o [M+2)/2=523.4
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0O NH HN1160 WO 2007/ 104162 PCT/ CA2007/ 000428 COVPOUND
STRUCTURE M5 26 [ M+2]/2=561.4 S-N 00 -NHO O NO N
WONMO7/HM162 N Ol HO NO O HN ~ ON S 27 C [PCT/CA2007/000428
[Mt2]/2=587.6 NO -NHOONOHIINNH HNH O NO
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COVPOUND STRUCTURE M5 32 -NH O [ M+2]/2=533.6 O NH HN
WON0oM@1ee N N\ | HNH 0==~ 0 NH O H\\ G 6 | BIH/C8B07/000428
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a NON N
NH p HHNH N i 45 MH1=1018.8 HN 0 O [ M+2]/2=509. 6
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whi ch can be prepared by sinple
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WD 2007/ 1
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Representative compounds of the present invention which can be prepared by simple

modification of the above procedures are illustrated in Tables 2 to 6:
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HHOO" HNHN OON A Q 5 wherein A and Al are
bot hCH2 or both (O, and R HH H H-CH3 H H H H
WOL2087/ Wd12007/ 104162 PCT/ CA2007/ 000428 H 5 176CMBCA2007/000428
2007/ 104162 PCT/ CA2007/ 000428 TABLE 3 M1-BG M 5
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are defined as herei nabove,
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NN -NHO-NHO, OO X0 O- HNf NNHHDNz N
-NHO' 00 X=CHor NOONH OHNNH\ / \'/ O0OO

NH OH OO M1 Nor OHH r=1-11 10 R4 and 200 are H

. RS and R500 ar osen from 185 WD 2007/ 10416
PCT/ CA2087 428
N\/lk
NQ\

Ph
T,
y o y o Ph
= N : Hoo NH
0] \\\
Ph
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10

15

RIO ss Ro, \ n~)-RRO -Rlo ej-R1O X=CH2, S or O
n=0,1, or2 Cl1-Cl10 alkyl C1-Cl0 alkyl n/ RO -RIOR1L

wQ200012H2, S, S(Omor 0 n=0,1, or 2 N N O FCT{A20Q7/000428

NNN -N-NN=NNO N N NI N SV\V 1 1 5NNNNS
, or 6 wherein the aryl noieties may be substituted by
R10 and wherein, RLO and RL10' are independently
defined as R10 herei nabovEABER& wherein the al kyl nmay
be further substituted by R6 as defined herei nabove.
10 Assays Mblecul ar constructs f%o expressi on

GST- XI AP BI RBRI NG Xl AP codin séﬁuence am no acids
246- 497 cI oned into PGEX2T1 R/aNBanHl and AVA |. The

plasmd ansformed into E. cqgli DH5afor use in
pr ot ei nR!- pr @3si on and puri ficati GST H AP2

(cl AP-1) BL IAP dtr 0g segqueftic fr m no acids
251- 363 cRéne x4T3 'a BanHf Ynd &g]o The
pl asm d was t an dlnto B col R r_,use in

protein expression a d rlflcatlon 20~186;
2007/ 104162 PCT/CAZOOWf 0428 GST- HIAPl(cﬁAP 2) BIR
3: H APl codi ng sequ ce fromam no acids 236- 349,
cloned into PGex4T3 via BanHl and Xhol. The plasmd
was transfornmed into E. coli DH5a for

R' R? R® R'® R¥™ and R** are defined as hereinabove,

-X-L-X- is chosen from:

O /x| %5
O MY
/
—NH o) o)

X—CH or N
o)

%\(g

R*and R*are H;

R® and R* are chosen from:
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use in protein expression and purification. 5 GST-

linker BIR 2 BIR3Ri ng: Xl AP codi ng sequence from am no
womnds049- 497 cloned into PGex4Tl via BanmHl ari/cdamh7/000428

Amino acids 93-497 were anplified fromfull |ength

XIAP in pGex4t3, using the priners:
TTAATAGGATCCATCAACGCCTTTTATC and GCTGCATGIGIGICAGAGG,
usi ng standard condi tions, -

TA cloned ifnito 2.1(i5;nvitrog n). Linker BIR 2 BIR
3Ring was su ofC R1&0 b){hol

di gestion. The plasmd, was iransforned | E—eHi
DH5a for usd i e‘gﬁl on ‘and cat i-on.
Ful | -1 ength smd nu éSAP
codi ng sequence am no acids 1- 497 cl o g

fusion vector, PGEX4T1l via BanHl and Xh?) triction
sites. The 15 pl asm d Wa;%transformed into E. coli
DH5a for usefh protein puyfifi [ i nker
BIR 2: XIAP | {nkef BIR 2 cod n%a%@quence f)%éwg a"‘ﬂ'

aci ds 93-49 n CJ|0 g%ntop4T3 via Ba and Xhol .
The plasm d RQIE. coli &1 for use
in protein exﬁr ession and p i cation. RQZEXpression
and purificaCay SpBQ)gep0bi nant proteins A

Expressi on of0,Ret@nbi nant Proteins @ utathione
S-transferase (GST) tagged proteins were expressed in

Escherii Chl a coI [ st rains DH5-al pha. For expression
fuII”l”e |d’“"é| c |nat S @ @
25 B (’ arsTprived
bac erNa wer'e c/uIN bt £ 3 C Ly~ina Broth
(LB)=medi um su spNement e,deNt h 50 u of ampiciNIlin. .

The overnight culture was iluted 25 fold into
fresh LB anpicillin supple nmedi a and bacteria
were grown up to A600 :Q)_ T induced with 1 nmv

i sopropyl -D-1-thi ogal act ¥py anoside for 3 hours. Upon

i ndueti on, celds were cea,L,rlfuged atv 5000 RPM #er 10

mnuF\les thé 30|a vvas

ob o€ e

5 Iys sy bu fen{l(_ 30 Tr?s- ,13 ..
BI\/SF 2 my/m of | ysosyrre 100 g/ m )) '

| ncubat ed at 4 Cwith gentle shakl ng. After 20 m [utes

whalfeun the @nd maigties may becssibstituted R’ and wherejil, & eenciR °-8e

oS BB el 0 o9 o B 0P 0 e

subﬁﬁ[ﬁ@%@ﬂ%@d@f@ﬂ heFamaboue. fi cati on of reconbi nant
10 proteins, the | PTG induced cell |ysate was thawed
vortexed and then disrupted by flash freezing in
liquid nitrogen two tinmes with vortexing

Table 6
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after each thaw. The cells were disrupted further by
passing the extract four tinmes through a Bio-Neb Cell

waitesT/upter device (A as-col) set at 100 psi WHAT/CA2007/000428
Ni trogen gas. The extract 5 was clarified by
centrifugation at 4 C at 15000 RPMin a SS-34 Beckman
rotor for 30 mnutes. The resuItln supernatant was
then mxed with 2 mM of glutathi on% epharose beads

(Pharmaci a) ,per 500 m cell culHw er 1000m
culture fo Hfu | length XIAP) for our at 4C.
Aftervvar'ﬁls begads vve e washe vvlth 1X
Tris- Buffered ne 7S) Ltto r m){ﬂ b'und

pr ot ei ns. The et rotelhs(were wWith 2
washes of 2 1 moof mM TRI' S pH 8 n| n& 10
nmM r educed gl ut at hi . he el uted pr ote

pool ed and preci pi tat WI th 604g/liter of b‘m’mnl um

sul fate and the result 4ng pell et re-suspended into an

appropriate buffer. judged by SDS-PACGE the purified
R, rﬁzohelﬁm %ﬁd R%%‘ré’&%ﬁ\edgg?\efég%;bﬂé‘ concentration of

‘put i f'ied’ pro el ns was determ ne romthe Bradford
v AT m-tag proteins were expressed in the E
> X EE{ [ 'QQP?%?%nfw n E. coli AD494 cells using a
pet 28ACPP32 construct. The soI ubl e protein,fractjon H

was "40.‘ ed H éescrl b HNF@ {,Zgllel n// \ f
purlf @ t he supern purr fi
cgwr‘ch’rﬂito_ aph)D usi:ng § ciNH at g- S€pharose (G’har macr@t)

char ged Ni S04 according to the manufacturer's

i nstruct . Purity of theXe|uted protein was >90% %
pur epas rpfinéd by BDS- . HThe protein N~
conceptfat ipadof “purif i s detfrm frém

t Re-fgpadtord assay. Sy
A fluor escent pepti de pr 8

Fnoc- Al a- Val - Pr o- Phe- Tyr% ﬁl%NLeu Pr o- Gly(t Bu)-Gy-O
H 25 was prepared using standard Fnoc cher®stray® on
2-chlorotrityl chloride resin (Int. J. Pept.
Res. 38:555-561, 1991) Cl eavage fromthe/T&sin was

hesi s | uor e-r;{:en probe P1 -

per f or n@ SFNg 20%\acBNt: acid in dich ehane
(DCM,, ' e N de chai @ st/ bl ocked. The
C—ter%m"NHI ' ed cQrbbxylicrat We@ coupled to

- (am nomet hy) f |1 uorescei n (I\é’trl'@tiul ar- Probes, A-1351;
Eugene, Oreg.) using excess diisopropyl carbodiimde
(DIC) in dinethylformamde 30 (DVMF) at room
t enperatuge d wasppurified byosilicagel
chromat o 9 mj}hamro,l-“\ [ D@\@)LTh/egl\l-term nal
Fnoc protedii ng'grioup®was renPved using i péri di ne
(20%9 in DMgq.fnd purified by silica ge
chr omat ogr aphy (20% net hanol in DCM 0. 5% HOAC) .
Finally, the t-butyl side chain protective groups were

4 02 ing 95%trifluoroacetic acid containing
R %ﬁ({g&o V\gteg? and 2.5%triisopropyl silane, to provide

R® Bh@R® Bl {ricdaR M & 35 HPLO). 188

185



10

15

20

WO 2007/ 104162 PCT/ CA2007/ 000428 Probe P2 HO NH O HN
O p™HON SNHC~N_O HNO ONINHO ON 5
waBlmdinage2assay Fl uorescence pol ari zat i on- based®CT/CA2007/000428
conpetition assay For all assays, the fluorescence and
fl uorescence-pol ari zati on was eval uated using a Tecan
Pol arion instrunent with the excitation filter set at
485 nm and t he sion filtegs~set at 535 nm For
each assay,;’the co centrgﬁtl on ofI the target protein
was first estwbl FSHRE 10° By fi¥ atvon q | ect ed
protein in order to producela linear, dogB- rles ppR¥e
signal when || i ot he prese)nce of the
fl uor escent pon est abl sép'ng 6hese
condi tions, the conpounds potency (ICSOi\(
selectivity, was assessed in the presence of a fix
defi ned- anmount of target protein and fl uorescent

probe and a poi nt  serisa okr;L(gl R qf,,th@ §e|aﬁ(9|t ed

conmpounds. Fo h 1C50 curye, the assay re run as
15 fol | oned'(2 _Vf@bl of diduted conpo in 50 MM
MES buffer re add R@ a » bl &1wel |

pl ate then 25 uI/vveII of bowAfe serum al n (BSA) at
0.5 nmg/ M 1 X=68,, BVB(NES QPH 6. 5. Auto-fl uorescence for

each conpoumdl.hees2first assessed by performng a

readi ng of the conmpound/ BSA sol ution al one. Then 25 uL
of the quoresceln probe diluted into 50 rrM VES

cont |n| -- r dd an re an

Fee Wapkieisl

F| n { ié‘ Nir ge nt }N—N ei n
IRs) dl Ned at ,tN;ewappropsr |Na e concentration -

|n 50 mV MES containing 0]0 A M BSA wer e added and

the fluorescence pol ari zat al uated. 189 WO

2007/ 104162 PCT/ CA2007/ 600 term nation of 1C50

and | nhi bitory constantsN™

wherein the aryl moieties may be substituted by R' and wherein, R™® and R'® are
independently defined as R' hereinabove, and wherein the alkyl may be further
substituted by R® as defined hereinabove.

Assays

Molecular constructs for expression

GST-XIAP BIR3RING: XIAP coding sequence amino acids 246-497 cloned into PGEX2T1
via BamH1 and AVA |. The plasmid was transformed into E. coli DH5a for use in protein

expression and purification.

GST-HIAP2 (clAP-1) BIR 3: HIAP2 coding sequence from amino acids 251-363 cloned
into PGex4T3 via BamH1 and Xhol. The plasmid was transformed into E. coli DH5a for

use in protein expression and purification.
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For each assay the relative polarization-fluorescence
units were plotted against the final concentrations
woicovompeund and the 1 C50 cal cul at ed usi ng t hee@r@skopzeho428
prismsoftware 5 and/or Canbridge soft. The ki val ue
were derived fromthe calcul ated | C50 val ue as
descri bed above and according to the equation
GSTdHAPH (@bAP2)BIR &diléR4 lcadiag Isegience from grpipg 4pida2ap-349, cloned

intoce:lgﬁ.%)b Vi3 Bame %y%}ﬁqﬁ'g%ﬂd?%ﬁﬁ&%@.traﬂéfélfrido%{ooé‘ coli DH5a for

etition assa various conpounds 1 n
uset inr@eiR®dxpBieRSion iand pEAficaiemy, usi ng probe P2, was
deternm ned as descri bed above. For exanple, compound 3
di spl ayed a k; of less than 100 nM Caspase-3 full
GSITelinkeh BIR 2BIR3Ring:XIABIdagingrsequericefronBamino aBldRB3RNGloned into

d : ' , '
POERFERYS BRuBT Ay REAng Belh 5140) Pl SERMA LY Ruenatn xiap
in pAeXRtBusifg thwpriMSUW?MTAGGATCCATQAA%G@%M&Me- 3

T fusio r I Ns..

SIRhATE IS FEABRET Ll 3ol e sBRaifRaso T FER Tasiy wes
TAXlohBd iftappRsZ 1 Bn(iffodstt Winken BIR 2 BIR ZRirdywadaic(dned ato pGex4T1
oy BTPEShef Jeitbn ainecizy o e PEHBREARIE " B of dse
profein igxpreesibaandiplificadon.al di | utions of conmpound (200

uM5 pM. Caspase 3 activity was neasured by
overlaying 25 uL of a 0.4nM DEVD- AMC sol uti on. Final

Full-RAg§thi HuianoXIAPEABBIddMd Mbmbét 23. HIAR toding s¥guehce amino acids 1-
R Gonsd ST esaativcior BEKF: Yo BB ¥Ph ] Goiigt Y The
plamidara FforieRinto ENdolFOHEE ft lise fp Protelnl@ifikation.

Bi ochem cal characteristics of 25 caspase-3, -6, -7,
and -8. J. Biol. Chem 272, 25719-25723). The

GsirbxapapreBIRAVKIARifes BIR DIc8ling REq B #DAT amifl GicRk 93L4D7
of the substrate was neasured in a TECAN

clogesbipta RIpeNTarvia Bambl arxbXhelnT scelperaidiwas teangfarmad it E. coli DHOa
for 688 #5pr8fein exdtdLlonlahdPuRliésenof 1 ncubation at room

tenperature. I C50 val'ues were cal cul ated on a one 30
or two-site conpetition nodel using G aphPad v4. 0,

' (s 15 m nutes of
Ex#’?@ﬁ%&‘:%&%ﬁ%@&?gﬁ?ﬁ%iﬁ? ﬁtea'féég 8 concentration of
A. Exprpesioriof RegembingntiBroteifs pr ef erred conpounds were

ol S450EALP! B3 Hofe? by g0l HXehria ol
stralo®) DHbcaIplER FRCEXDARGI0T /fAD@Ag® XIBE), lindividial @5 sambDatipass ef XIAP-
BI%EB@%&%S%%LP?{‘, ARPY altP L& ﬁfr{slf&l'n%ﬁ actdri@Ghére cultured overnight at
37°C in Luria Broth (LB) medium supplemented with 50 ug/ml of ampicillin. The overnight
culture was then diluted 25 fold into fresh LB ampicillin supplemented media and bacteria
were grown up to Agy = 0.6 then induced with 1 mM isopropyl-D-1-thiogalactopyranoside
for 3 hours. Upon induction, cells were centrifuged at 5000 RPM for 10 minutes and the
media was removed. Each pellet obtained from a 1 liter culture received 10 ml of lysis
buffer (50 mM Tris-HCI, 200 mM NaCl, 1 mM DTT, 1 mM PMSF, 2 mg/ml of lysosyme,
100 pg/ml)), was incubated at 4 °C with gentle shaking. After 20 minutes of incubation, the
cell suspension was placed at -80 °C overnight or until needed.

B. Purification of recombinant proteins
187



10

15

20

25

30

35

100 ug of 293 cell S100 extract and 0.25uM 2uM of
GST- XI AP fusion protein (Xl AP- Bir 3Rl NG
wWO108P1Bileé22Bi r 3RING or full-1ength XI AP) were PCT/CA2007/000428
co-incubated with serial dilutions 5 of conpound (40
uM5 pM. Caspases present in the extracts were
activated by addi ng 1mM dATP, 0.1 nM ALLN, 133ug
ForCptifidationeof Ge@bmbmlant: prateins,r el dPEG-induced i sedlulyaatenwyaat thawed

w5 S Bk BB S o

aftgpidaBh thaw? Mk kzgﬁmemmuam further by passiriglibe @xttadtdourdinges through

2 S0, St Sereept ERr e, (Gl soh 3P 150 pSNRARISBkh Sps e extract

wadtBtified by @entritdation at »4d’lwaute15m9 RPMIin aCaSgidsBe&man rotor for 30

R et SO Ao e o TR 8 o e e

bedd?}. (&’hafﬁﬁﬁf’é}l PP 600 nél e tcanire € perat 00861 caareXfer fultiéngth XiAP) for 1
Anm enj ssion, .on a kinetic c

hoqfe%{d‘iq:rgéﬂ‘ir}ﬁ’ﬁ% &rePgads WetR,was! eJééwé&seW %ﬂ%%bb{g%fed Saline
Bsalts b&rﬂé\fédurﬁ)%u?«{d QfotelﬁM?hfe' r@@rrféﬂqﬁat@wss/%re em@cpwmez washes of 2

e-repressi on onpounds was coipare

ml OE S0 TRMA ERISIPEOAL0 SETIaiNg 36 (i dPaibed A aonee e Suld proteins
we@/pdd’@j B EpRbpRatel %%45}“&1&%%&1@ sulfdté-aRd W té%ﬁltlng pellet

preferred conpounds were shown to correlate wt

re- E@B@n%ﬁ intos an gaprepriatedpfion Anivdger Py SRHPASE the lég@ed proteins

weltehf’éo% puM. 728 drtein @ﬁ'céMFa%oﬁ'b‘Fj Q‘?ﬁe‘d JQS@H% \ﬁésséétérmlﬁed from the
cul ture NDA-MD- 231 reas H460 (1 ung)

Br?@éﬂ\'@&ethf& s were cult ured in RPI\/I1164O medi a
suppl enented with 10% FBS and 100 units/nL of
Penicillin and Steptonycin. 25 B. Assays Survival
Hiszteg preteinsr wereeexpsesaed ibrthedr.i 60 strain| in] Eneali AR4PAKellg using a

petﬁ@&?%é’&?mstr%%e so’l"ga éﬁg graﬂﬁﬁ \;va%g eg@%éj 2\éLribed above.

I's were se
For pmntpumécailenstheystmerm wiar] parfizo I@)elaffmlt)o@hramtograhhv using

cheléélﬁgbféeoglgro@e @ ggétpa (ﬁ u@ltf’ﬁNlS? %Qggrdngrtozﬁﬁehﬂaﬁlﬁacturers

instragtioosisP@ity @brlimaammit protem wagi>v§% pone & Oaternvineg by SDS-PAGE.

g ARl S BB R i o il rpcropgssey.
HCT-116, and SWA80 cells, the conpounds were added

el t her one or.in ence of 1-3 ng/m of TRAIL.
Synthesis °§E"%%‘°tﬁe§t EE?tF)%ﬁir viability was eval uated by
A fIW&sbaﬁepépmmbBe FncmAlatVamPrePhe-3y((#Bo)-Iceu-Pro-Gly(t-Bu)-Gly-OH

i met h hi
wat, BrepRi R o stoaus oS shEmistyon Zaiargiriy Shiords resipintulyPert.
Prot. Ré¥18B: 555%513@9& Q?Iééﬁ@é@rfarrﬂ%/ré‘s@a%&/pew ustre 20% acetic
e ells.for erio
acif g Lo YBIEN I Yt A I LSeRee: dB° rigrminel
protéctecoboigiic cid Hiad Goapld€ erdl-(apioihretpfiorssekinr(Mbidcular Probes,
A-153g?; I:Dtﬂgene, Oreg.) using excess diisopropylcarbodiimide (DIC) in dimethylformamide

(DMF) at room temperature and was purified by silica gel chromatography (10% methanol
in DCM). The N-terminal Fmoc protecting group was removed using piperidine (20%) in
DMF, and purified by silica gel chromatography (20% methanol in DCM, 0.5% HOACc).
Finally, the t-butyl side chain protective groups were removed using 95% trifluoroacetic
acid containing 2.5% water and 2.5% triisopropyl silane, to provide probe P1 (>95% pure,

HPLC).
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VDA- MB- 231, SKOV3, and PC3 cells were treated with
sel ect ed conpounds of the 5 present invention and
wd mondh4i€@ have EC50s of 100nM or | ess. Wien t CTa0O4n007/000428
cell lines were treated with the conpounds of the
present invention in the presence of TRAIL, they were
shown to have EC50s of 50 nMor |ess. Survival MIT
assay 10 One day prior the treatnment with conpound,
Probah t 0 4000 cells per well were plated in a tissue
cul'ture treated 96 well format dish with 100ul of
medi a and i ncubattéyl at 37 C, 5% CO2. On the day of

conmpound t reat nent /~gonpounds were di | uted with cell
cul ture nedia to

Xing stock concepbiflation of 2x.
100 uL of dil uted ‘egfipolind were t hen aolged to 15 each
wel | . The treated pi& '

O72h at 37 C,

5% CO2. Upon inﬁ ycel ty was
assessed as follo of MIT at 5 ng/m
wer e added per wel cell plate. e pl ate was

i ncubated for 2h at 37 C in prese 5% CQ2. The
super nat ant was t NHe mth | ate and 100 uL
of isopropanol wer add rbance was

measured in a TE
percentage of 20 viahilit xpressed in

per cent age of the sOgndl ojt n d with non treated
cells. As seen |ﬁ T h cqNp S represented in
Tabl e 1 herei nabové ggnergl|ly spl ayed EC50 val ues
agai nst MDA- MB- 231=and SKOV-3 cerhs of <1 M Sel ect
conmpounds had EC50 of <50 nM 25 YABLE 7 Conpound

MDA- MB231 SKOV-3 EC50 (nM ECso @
AA 5C10 AA 11 A 12 A 13 A\-l/

pectrophoto ter at 570 nm The

Binding assay

Fluorescence polarization-based competition assay

For all assays, the fluorescence and fluorescence-polarization was evaluated using a
Tecan Polarion instrument with the excitation filter set at 485 nm and the emission filter
set at 535 nm. For each assay, the concentration of the target protein was first established
by titration of the selected protein in order to produce a linear dose-response signal when
incubated alone in the presence of the fluorescent probe P1 or P2. Upon establishing
these conditions, the compounds potency (ICs) and selectivity, was assessed in the
presence of a fix defined- amount of target protein and fluorescent pfobe and a 10 point
serial dilution of the selected compounds. For each ICs, curve, the assays were run as
followed: 25 uL/well of diluted compound in 50 mM MES buffer pH 6.5 were added into a
black 96 well plate then 25 ul/well of bovine serum albumin (BSA) at 0.5 mg/ml in 50 mM
MES pH 6.5. Auto-fluorescence for each compound was first assessed by performing a
reading of the compound/BSA solution alone. Then 25 uL of the fluorescein probe diluted
into 50 mM MES containing 0.05 mg/ml BSA were added and a reading to detect
quenching of fluorescein signal done. Finally 25 uL/well of the target or control protein
(GST- BIRs) diluted at the appropriate concentration in 50 mM MES containing 0.05
mg/ml BSA were added and the fluorescence polarization evaluated.
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16 A 17 A 192 WD 2007/ 104162 PCT/ CA2007/ 000428
Conpound MDA- MB231 SKOV-3 EC50 (nM EC50 (nM) 18 D
WalB0A1042@ A 21 A 22 B 23 A 24 A 25 A 26 EET/CR0B7/000428
28 A 29B 30C 31B 32B 33A 34B 35B 36 C
37 C 38B 39A 40 A 41 A 42 A 43 B 44 A

Determination of ICs, and Inhibitory constants

For each assay the relative polarization-fluorescence units were plotted against the final
concentrations of compound and the IC5, calculated using the Grad pad prism software
and/or Cambridge soft. The ki value were derived from the calculated 1Cs, value as
described above and according to the equation described in Nikolovska-Coleska, Z.
(2004) Anal Biochem 332, 261-273.

Fluorescence polarization competition assay

The k; of various compounds in the BIR2-BIR3-ring FP assay, using probe P2, was
determined as described above. For example, compound 3 displayed a k; of less than
100 nM.

Caspase-3 full length XIAP, linker BIR2 or Linker- BIR2- BIR3-RING derepression
assay

In order to determine the relative activity of the selected compound against XIAP-Bir2, we
setup an in vitro assay where caspase-3 was inhibited by GST fusion proteins of XIAP
linker-Bir2, XIAP Linker Bir2-Bir3-RING or full-length XIAP. Caspase 3 (0.125ul) and
12.25-34.25nM (final concentration) of GST-XIAP fusion protein (GST-Bir2, GST-
Bir2Bir3RING or full-length XIAP) were co-incubated with serial dilutions of compound
(200 uM-5 pM). Caspase 3 activity was measured by overlaying 25 uL of a 0.4mM DEVD-
AMC solution. Final reaction volume was 100 uL. All dilutions were performed in caspase
buffer (50mM Hepes pH 7.4, 100mM NaCl, 10% sucrose, 1TmM EDTA, 10mM DTT, 0.1%
CHAPS (Stennicke, H.R., and Salvesen, G.S. (1997). Biochemical characteristics of
caspase-3, -6, -7, and -8. J. Biol. Chem. 272, 25719-25723).

The fluorescent AMC released from the caspase-3 hydrolysis of the substrate was
measured in a TECAN spectrophotometer at 360 nm excitation and 444 nm emission,
after 15 minutes of incubation at room temperature. 1Cs, values were calculated on a one
or two-site competition model using GraphPad v4.0, using the fluorescence values after
15 minutes of incubation plotted against the log10 concentration of compound.

ICs, values of preferred compounds were shown to correlate with ECs, values against

SKOV3s and were typically less that 1 uM.
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54 D 55 A 56 A 57 A 58 B 59 B 193 WO 2007/104162
WOPID07/042207/ 000428 Conpound NMDA- MB231 SKOV- 3 HEGH0A0n 00428

EC50 (nM 60 A 61 A 64 A A - EC50 less than 50 nM

B - EC50 less than 250 nM C - EC50 nore than 1000 nM

5 D EC50 nore than 1000 nM Apoptosi s Assay:

Measurenment of caspase-3 activity fromcultured cells.
Celkfreeassaday, prior to the treatnent, 10,000 cells per

Ca%s@ d@efe?gﬂvﬁrﬁgséég &IM@F&@U&I‘ SHHetS %Hﬂdﬁ&ont\é)e ated 96

100c gg-pxﬁlj?;ﬁ)@ ¢calleS10fk axtract o ddud- Z\ng @f @a&mgﬁ fysion rratein (XIAP-
Bnréﬂigﬁjg@Aﬁ%ﬂ?glréﬁlN@ ??rfthl' IQrggﬁﬁt)@Rﬂ‘ &&@&gnﬁ&&%&mﬁ se?r?él dilutions

dilfute were a to each
of compouhd (40 aMe5 nis. Cammas Qreseor in the extrady were ﬁctlvated by adding

R SRR ALK, o SRR g g
37°Sdbr A8 niifBey. AlufehetionsGed dilutienseusedsStD0nbuffer £8% MMy Pipes pH 7.0,
50mSRES B.5mM EGTA pH 8.0, 2mM MgCI2 supplemented with 1/1000 dilutions of 2
mg/ml Cytochalisin B, 2 mg/ml Chymotstatin, Leupeptin, Pepstatin, Antipain , 0.1M PMSF,
1M DTT). Final reaction volume was 30ul. Caspase-3 activity was measured by overlaying
30ul of a 0.4mM DEVD-AMC solution. Released AMC cleavage was measured in a
TECAN spectrophotometer at 360 nm excitation and 444nm emission, on a kinetic cycle
of 1 hour with readings taken every 5 minutes. Caspase activity was calculated as V, of
AMC fluorescence/sec. Caspase de-repression by our compounds was compared to fully
activated extract and activated extract repressed by the presence of XIAP fusion protein.

ICso values of preferred compounds were shown to correlate with ECs, values against

SKOV3s and were typically less that 1 uM.

Cell Culture and Cell Death Assays

A. Cell culture

MDA-MD-231 (breast) and H460 (lung) cancer cells were cultured in RPMI1640 media
supplemented with 10% FBS and 100 units/mL of Penicillin and Steptomycin.

B. Assays

Survival assays were performed on various cell lines including MDA-MB-231, SKOV3,
H460, PC3, HCT-116, and SW480 cells. Cells were seeded in 96 well plates at a
respective density of 5000 and 2000 cells per well and incubated at 37 °C in presence of
5% CO, for 24 hours. Selected compounds were diluted into the media at various
concentration ranging from 0.01 uM up to 100 uM. Diluted compounds were added onto
the MDA-MB-231 cells. For the MDA-MB-231 SKOV3, H460, PC3, HCT-116, and SW480
cells, the compounds were added either alone or in presence of 1-3 ng/ml of TRAIL. After
72 hours cellular viability was evaluated by MTS based assays. A solution of [3-(4,5-
dimethylthiazol-2-yl)-5-(3- carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner
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measured with digital calipers and cal cul ated as V=(a
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ICs values of preferred compounds were shown to correlate with ECg, values against
SKOV3s and were typically less that 1 uM.

Cellular biochemistry:

A. Detection of XIAP and PARP/Caspase-3/Caspase-9

Detection of cell expressed XIAP and PARP were done by western blotting. Cells were
plated at 300 000 cells/well in a 60 mm wells (6 wells plate dish). The next day the cells
were treated with selected compound at the indicated concentration. 24 hours later cells
the trypsinized cells, pelleted by centrifugation at 1800rpm at 4 °C. The resuiting pellet
was rinsed twice with cold TBS. The final washed pellet of cells was the lysed with 250 uL
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Hollow fiber model

Hollow fiber in vivo model were used to demonstrate in vivo efficacy of selected
compounds against selected cell lines as single agent therapy or in combination with
selected cytotoxic agents. At day 1, selected cell lines were cultured and the fiber filled at
a cell density of about 40,000 cells/fiber. At the day of operation (day 4), three fibers are

implanted sub-cutaneous into 28-35 Nu/Nu CD-1 male mice. On day 5, mice start to
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1000 nM 20 In vivo potency Conmpound 3 was tested in

SKOV3 and MDA- MB- 231 xenograph tunour nodels (see
waRogut@s62l and 2). I n both cases tunour regreSToOA200%000428

observed at 1 ng/ kg when given 5 days on and 2 days

of f. Tunmpur stasis was observed in SKOV3 xenograph at

0.1 ng/kg. 25 Discussion The above results suggest .
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adm nistration. 5 OQther Enbodi nents From the foregoing

SKévss Huma!n@variarn (mder lDRIIUINEKeRbgrapt smwﬁuw Cohipvind 3
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Femﬁ@ QR 1l THich (ERETH LSy PODoBEHS DeRpHDERISY tnipciggox 10°
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sizawwas mepskredavitarigitahealipers ans cajcaistesbae Y= (3 x PR whereipf is the
lonJe AR 4ty RIFOWRSH. by Formula I or 11

Tumor regression was observed while dosing compound 3 at 1 mg/kg while tumor stasis
was observed while dosing compound 3 at 0.3 mg/kg (see Figure 1).

MDA-MB-231 Human Mammary Cancer Cell Line Xenograph Study with

Compound 3

Female CD-1 nude mice (approximately 20-25g) were subcutaneously injected 1 x 106
MDA-MB-231 human mammary tumor cells in the right flank. On day 71, when tumors
were approximately 90mm?3, treatment was initiated with compound 3 on a 5 on/2 off
treatment schedule for the duration of the experiment. Tumor size was measured with
digital calipers and calculated as V=(a x b%)/2, wherein, a is the longest dimension and b is
the width.

Tumor regression was observed while dosing compound 3 at 1 mg/kg (see Figure 2).
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10 Q1 -A1 0 HR200 NN 8100 R300 OHBG HORS3T\
RLLNN R2 HO AAQIl HR200 RI0O0 Ql-A1 ON NOH BG
wWa2007/RR062R3 R1 N NN R2 HO A-Q |1 15 wherei reau/¢As2007/000428
lor 2, YisNH Oor S BGis 20 1) -X-L-X1-; X and
X1 are independently selected from 1)0, 200 WD

2007/ 104162 PCT/ CA2007/000428 2) NR13, 3) S, 4)
Phar@facoRinetik\studies 5) - C1-C6 al kyl -0, 5 6) -Cl-C6

Sel@étgéf lcc')rwﬁ}tﬁ’rds v]e)re Hg%()I@d fﬁkd‘ﬁ(&rfngl salifle and given at various doses using
different route of administration, including intravenous bolus, intravenous infusion, oral

and subcutaneous injection.

Compound of the present invention demonstrated acceptable pharmacokinetics via
various routes of administration.

In vitro potency

Compounds of the instant invention were shown to kill SKOV3 (ovarian), MDA-MB-231
(breast), BT549 (breast), HL-60 (acute promyelocytic leukemia) and PANC-1 (pancreatic),
cell lines in vitro, demonstrating ECss ranging of 0.1 nM to 1000 nM (see Table 7).

The SAR of these compounds was mapped using SKOV3s and several interesting trends
emerged. Changing the stereochemistry at the pyrrolidine bridging site effected the
potency of the compounds as seen in the ECss of the cis- and trans-proline derivatives 3
and 29 (ECs=1 nM, 88 nM, respectively. Amide bridging units provided active
compounds, however, a significant range in potency against SKOV3 cells was observed
by varying the components of the bridging units. Small, conformationally constrained
bridging units including, but not limited to, 1,4-phenyl dicarboxamides
(terephthaloylamides), 1,3-phenyl dicarboxamides, 2,6-naphthyl dicarboxamides, 1,4-
cyclohexyl dicarboxamides, 3,5-pyridyl dicarboxamides, or C>-Cy, aliphatic
dicarboxamides provide highly active compounds. Bridging units containing bis-glycine

amides such as compounds 30 provide less active compounds (ECs,=188 nM).

Ether, urea and sulfonamide bridging units provide compounds which were active against
SKOV3 cells, although the sulfonamide bridged compounds were generally less active.

Significant shifts in potency against SKOV3 cells were observed by varying the P4
substitution, wherein (R)-stereochemistry at the RYR** amide provides compounds which
are 5-10 times more potent than the corresponding (S)-isomer. The introduction of
hydrophilic moieties close to the amide provide less active compounds such as compound
49,
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0 /11 N~~ 9) O NN 10) HHO 10 11) ''~5~, 0"0

OO0 ,0 S 13 NHO NN'--~ 14) O Hor H,(N 15) O
wolBot/1a4¢62sel ected from 1) -Cl-C20 al kyl -,  2)PCIB2AT067/000428

al kenyl -, 3) -C2-C4 al kynyl-, 20 4) -C3-C7

cycl oal kyl -, 5) -aryl-, 6) -biphenyl-, 201 WO

2007/ 104162 PCT/ CA2007/ 000428 7) - het eroaryl -, 8) -

heteroc:)( -Cl-C6 al kyl - (C2-C6 al ken 2} Cl-Cﬁ1
Addiigagafly, a yIatlon of the N-terminal alanine moiety provides co unds which are up

to 100 fold more potent than the corresponding unsubstituted N-terminal alanine

derivative.

A subet of cancer cell lines, however, were not innately sensitive to compounds of the
instant invention, with ECsgs greater than 1000 nM. We have demonstrated that IAP BIR
binding compounds demonstrate synergistic killing of various cancer cell lines with death
receptor agonists such of TRAIL, agonist TRAIL receptor anti-bodies, TNF-a, and others.
We herein disclose that compound of formula | and |l also demonstrate synergistic killing
of various cancer cell lines with death receptor agonists such of TRAIL. When these cells
were treated with compound and TRAIL, or antagonist TRAIL antibody, these cell lines
were highly sensitive to compound with ECss generally less than 100 nM.

These cancer cell lines include HELA (cervical), HCT116 (colon), PC3 (prostate), OVCAR-
3 (ovarian), HEY (ovarian), and H460 (lung). In the presence of TRAIL (1-3 ng/mL) and
varying concentrations of compound 3 the ECss for the above cell lines were less than
1000 nM.

In vivo potency

Compound 3 was tested in SKOV3 and MDA-MB-231 xenograph tumour models (see
Figures 1 and 2). In both cases tumour regression was observed at 1 mg/kg when given 5
days on and 2 days off. Tumour stasis was observed in SKOV3 xenograph at 0.1 mg/kg.

Discussion

The above results suggest that the IAP BIR binding compounds of the instant invention
are highly potent agents, both in vitro and in vivo, wherein a mechanistic link between IAP
binding and IAP modulations can be correlated to anti-cancer efficacy. We have
demonstrated that compounds of the instant invention bind to the BIR domains of the IAPs
with high affinity resulting in the release of active caspases 3 and 9. Futher, these
compounds result in the induction of apoptosis in cancer cells while synergistically
sensitizing cancer cell lines to death receptor agonists such as TRAIL. Moreover, when
tumour bearing animals were treated with compounds of the instant invention
demonstrated tumour stasis and/or tumour regression at pharmaceutically relavent

doses..
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10

10) -C1-C6 al kyl-(C2-C4 al kynyl)-C, -C6 al kyl 5 11)
-Cl-C6 al kyl-(C3-C7 cycloal kyl)-C1-C6 al kyl -, 12)
wO 1b7/@81&@ kyl - aryl-Cl-C6 al kyl -, 13) -Cl-C6 PCT/CA2007/000428
al kyl - bi phenyl - C1-C6 al kyl -, 14) -Cl1-C6
al kyl - heteroaryi -C1-C6 al kyl -, 15) -Cl1-C6
al kyl - heterocycyl -C1-C6 al kyl-, 10 16) -Cl1-C6
al kyl -Y-C1-C6 al kyl-, 17) -aryl-Y-aryl-, 18)

-h
Comﬂéén%'soogq%ﬁ mfta@ h\?e{ g?}rﬁ) %ﬁlergpn?tr]a%d %CCﬁptab )e ;marrRPcoé(&etlf_f 6‘3
severalfbute{:dfmmbﬂ(gﬂon 15 21) H wherein the al kyl,
al kenyl , al kynyl and cycl oal kyl are optionally
substituted with one or nore R6 substituents, and the

Other Embolimendsy| , het eroaryl, and heterocyclyl are

optionally substl tuted w th one or nore
Frosuthetforegeing descriptian, dirwill bg apparentia ope ﬁﬂ@rﬁlmayy sidl| iedpegrt that

varfa;&q@ and mgﬁg&ﬁrgg%h Yo érpad%r togﬁ? ﬁ@gtféﬁ%scrﬂfed%r& ?d‘gdapt it to

are 1n en ecte rom aryl,
variogs gsagasydnd conditiansy| Stmoannbo@hmmt%amlw witip m; scope of the
substituted with one or nore R10
preggﬁbts',ﬂé?tééﬁ/nts 30 A and Al are independently sel ected

Al éy@m&ﬂ%ned i Ris e 4Rk TioR Qe St hesrPefted BPfdfeténce.
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3) -CH(C1-C6 al kyl)-, 4) -CH(C3-C7 cycloal kyl)-, 5)
-C3-C7 cycloal kyl-, 5 6) -CH(Cl-C6 al kyl -C3-C7
waocyot/omiideyl ) -,  7) -C(O -, or 8) -C(O OR13; RILTA042007/000428
R100 are independently selected from 10 1) H, or 2)
Cl1-C6 al kyl optionally substituted with one or nore R6
substituents; R2 and R200 are i ndependently sel ected
from1l) H or 15 2) Cl1-C6 al kyl optionally substituted
with one or nore R6 substituents; R3 and R300 are
i ndependently Cl1-C6 al kyl optionally substituted with
one or nore R6 substituents; 20 R4 and R5 are each
i ndependent |y selected fr &AIM$ H 2) hal oal kyl, 3)

5 <--Cl-C6 alkyl, 4) -C2-C6 alkenyl, 25 5) -C2-C4
Weglaiipnyl , 6) C3 C7 cycl oal kyl, 7) -C3-C7
cycloalkenyl -aryl, 9) -heteroaryl 30 10)

%B%%V Ce'n%étsor?élrt\% 6586@%%%2)9* %ﬁ%o&ﬁé%po%r}d regresented

by EcsynuaIS(rd))z R', 203 WD 2007/ 104162 PCT/ CA2007/ 000428

10 wherein the al kyI , al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl is optionally substituted with
Qlar R200
100
g\ /U\/ \H/\N -R
R300 (
/,
R"'
A-q

R100

R200

BG
H 9 RzoR3 F\
Rf”\-_/ILNJ\WN%
R H O A-qg
|
15 wherein
mis 0, 1 or2;
YisNH,OorS;

BG is
20 1) X-L-X'—;

X and X' are independently selected from
1) 0,
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one or nore R6 substituents; and wherein the aryl,

heteroaryl, heterocyclyl, and heterobicyclyl is
wophi/osad2 y substituted with one or nore RLO PCT/CA2007/000428

substituents; 5 R6 is 1) halogen, 2) NO2, 3) CN, 4)

hal oal kyl, 10 5) Cl1-C6 al kyl, 6) C2-C6 al kenyl, 7)

C2-A al kynyl, 8) C3-C7 cycloal kyl, 9) C3-C7

cyd)dMRRenyl , 15 10) aryl, 11) heteroaryl, 12)

hetgrocyclyl, 13) heterobicyclyl, 14) OR7, 20 15)

S( 7, 16? NR8RO , 17) NR$S(O 2R11, 18) COR7, 19)

C( @)CR¥Ce alkgl-20) CONRSR9, 21) S(O 2NR$RO 22)
OC(LH_R7. OC(O Y-R11 24) SC(OR7, or 30 25)
NC(@) Eh%ﬁg&%\ge{ ein the aryl, heteroaryl,
5 het®r6efelkikyl-NBRd het er obi cyclyl is optionally
t Wweth one or nore R1O substituents; R7 is
35 )bH%gg‘X%'
R 0]
~
N
o H 7,
X
N N/"L
10) H H ,
‘.?
"z_LL/S\
10 11) ~
\\S//
12) % \ﬂﬁ,
. 0P
~ oS
N’ ~
13) H ‘"'JJ,
H )OK#
N
o
YN
14) 0 ,or
H

15
L is selected from:

1) ~C4-Cy alkyl-,
2) —C-Cg alkenyl—,
3) —C,—C, alkynyl-,

20 4) —C5-C; cycloalkyl-,
5) —aryl—,
6) —biphenyl-,
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10

15

20

25

30

WD 2007/ 104162 PCT/ CA2007/ 000428 2) hal oal kyl, 3)

ad-C6 alkyl, 4) C2-C6 al kenyl, 5) C-C4 alkynyl, 5
W@B00TBMG2 cycl oal kyl, 7) C3-C7 cycl oal kenyl , PYCA2091/000428

9) heteroaryl, 10) heterocyclyl, 10 11)

het erobi cyclyl, 12) RBRONC(=Y), or 13) Cl-C6

al kyl -C2-C4 al kenyl or 14) C1-C6 al kyl-C2-C4

al k%rry'l‘eter\%ﬁ@/i-el n the al kyl, al kenyl, alkynyl,

cycé)Q_qgég{,locy(gwgl oal kenyl is opti onal | y substituted
15 one or nore R6 substituents; and wherein the

ar ﬂ) -CheGedttybn( G4-Co AkeRY o rcPaalkyand  het er obi cycl yl is
opt{gpna. | nore R10

sgb1s(?| ?ué‘/ﬁ;tagyngSZLwta%chgg%ﬁpl ndependently 1) H,
20 ) GaiCoalkiA C-Cagycloalkah-Gi-Realkyl-4)  C2- C6 al kenyl ,

A NV vi-8)-cCIk@L cycl oal kyl, 25 7) C3-C7
cyc @@al‘i&r’] Ié C )" heteroaryl, 10)

het‘e?r)o@y&e;alkyl—bmynﬂe@e%ajk)éycly| 30 12) C(OR11, 13)
al keﬁ @h&aﬂ&' h%@%a%(c:l%oaﬁ(y 2‘;332&223 a! Ey' ’
opt 1% ﬁ@d@s aﬂwb@etmogywﬂ-%@ehilkyl—,

16) —C4-C; alkyl-Y-C4-Cg alkyl—,

17) —aryl-Y-aryl—,

18) —heteroaryl-Y-heteroaryl—,

19) —heterocyclyl-Y-heterocyclyl—,

(o]
A §
) v
) 0

0
A A
H

, or

lkyl—#%
21) C1-Ceaky ,

wherein the alkyl, alkenyl, alkynyl and cycloalkyl are optionally substituted with one or
more R® substituents, and the aryi, biphenyl, heteroaryl, and heterocyclyl are optionally

substituted with one or more R substituents;

Q and Q' are independently selected from
1) NR'R®,
2) OR", or
3) S(O)mR™; or

Q and Q' are independently selected from

1) aryl, or

2) heteroaryl, the aryl and the heteroaryl being optionally substituted with one or
more R'® substituents;

A and A' are independently selected from
1) —CHz—,
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one or nore R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and 35 heterobicyclyl is

wophi/osad2 y substituted with one or nore RLO PCT/CA2007/000428

substituents; 205 WO 2007/104162 PCT/ CA2007/000428
or R8 and RO together with the nitrogen atomto which
they are bonded forma five, six or seven nenbered
hetr-&:CH€ ring optionally substituted with one or
m)r%\_l%g_l ubstigments; 5 R10 is 1) hal ogen, 2) NO2,
3) ONCHP BeEM) (oR14). 10 5) Cl-06 alkyl, 6) C2-C6
al k®maH(C;Q; agelo@kylxt. kynyl , 8) C3-C7 cycloal kyl, 9)
C3-G7 I y|, 15 10) hal oal kyl, 11) OR7, 12)
NRg%ﬁﬁxéégﬁwy’M) COR7, 20 15) C(O O R7, 16)

S( @ )HRH(C1-C,) alkyON$RD cyclaeiyl)S( O 2NR8R9, 19) aryl, 25
20)7h_ed[$8§9a(§ryl, 21) heterocyclyl, or 22)

het e)ro reycl'yl, wherein the al kyl, al kenyl, al kynyl,
cyc$)oaC(Q')QR’%/1nd cycl oal kenyl is optionally substituted
with one or nore R6 substituents; 30 R11 is

R' and R are independently selected from

1) H, or
2) C—C; alkyl optionally substituted with one or more R® substituents;

R? and R*® are independently selected from

1) H, or
2) C—Cq¢ alkyl optionally substituted with one or more R® substituents;

R® and R*® are independently C;—Cs alkyl optionally substituted with one or more R®

substituents;

R* and R® are each independently selected from

1) H,
2) haloalkyl,
3) «C4—Cq alkyl,
4) —C,-Cq alkenyl,
5) «C,-C, alkynyl,
6) «—C3—C; cycloalkyl,
7) —C;-C; cycloalkenyl,
8) «aryl,
9) «heteroaryt,
10) «—heterocyclyl,
11) < heterobicyclyl,
12) —~C(O)-R"",
13) «C(0)O-R"",
14) —C(=Y)NR®R®, or
15) «S(0)-R",
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1) hal oal kyl, 2) Cl1-C6 alkyl, 3) C2-C6 al kenyl, 35

4) C2-C4 al kynyl, 206 WD 2007/ 104162 PCT/ CA2007/ 000428
w@B00TBMG2 cycl oal kyl, 6) C3-C7 cycl oal kenyl , POT/@423007/000428

8) heteroaryl, 5 9) heterocyclyl, or 10)

het erobi cycl yl, wherein the al kyl, al kenyl, alkynyl,

cycl oal kyl, cycl oal kenyl is optionally substituted )
wheteinithe ek, aikemybraskyRgl, sydinalkyi, ceeloalkenyhis aptienally substituted with

i t . t j I is
one o 18 ABAEREN ey, AR RS s
hetsrobisyélylieoptonatosukstitutes! vith ong aganwgR™ substituentes al kyl
3) C2-C6 al kenyl, 15 4) C2-C4 al kynyl, 5) C3-C7
cycl oal kyl, 6) C3-C7 cycl oal kenyl, 7) aryl, 8)
RPiseteroaryl, 20 9) heterocyclyl, 10) heterobicyclyl,
11)}’%% R11, 12) C(QORL1, 13) C(ONR8R9, 25 14)

S(O , or 15) C(=Y)NR8R9, wherein the alkyl,
al k&yiy0,, al kynyl, cycl oal kyl, cycl oal kenyl is
(HﬁéfEﬁJ|y substituted with

4) haloalkyl,

5) C1—Cs alkyl,

6) C,-Cg alkenyl,

7) C,-C,4 alkynyl,

8) Cs—C; cycloalkyl,

9) C;-C; cycloalkenyl,

10) aryl,

11) heteroaryl,

12) heterocyclyl,

13) heterobicyclyl,

14) OR/,

15) S(O)mR’,

16) NR°R®,

17) NR®S(O),R",

18) COR’,

19) C(O)OR’,

20) CONR®R?,

21) S(O),NR*R®

22) OC(O)R’,

23) OC(O)Y-R",

24) SC(O)R’, or

25) NC(Y)NR®R?,

wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with
one or more R' substituents;

R’ is
1) H,
204
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one or nore R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and heterobicyclyl is

wophi/osad2 y substituted with one or nore RLO PCT/CA2007/000428

substituents; 30 R13 and R14 are each independently

1) H or 2) Cl1-C6 alkyl; or R13 and R14 are conbi ned
to forma heterocyclic ring or a heterobicyclyl ring;
35 20aloaByR007/ 104162 PCT/ CA2007/ 000428 R20 is 1) H,
2) @'g’—c%lk I3) NHFmoc; 5 or a prodrug; or the compound
of PormiP& /" or 11 is labeled with a detectabl e | abel
or C-Gf dlkenivl,y tag. 2. The conpound, according to

cl aj ' ich A and A are both CH2. 10 3. The
coﬁéﬂorﬁdnl%‘,élg%n ording to claim1, in which A and A are
bot 8) @=0O; cycloalkyhe conmpound, according to claim1l, in

whi [ d A is CCO 15 5. The conpound,
acc@%éﬁb&c%eg m1, in which A and A are both
C(@yaem3. 6. The conmpound, according to claiml, in
whi i}zﬁ@\ and A' are both C(OOH 7. The conpound,
accor q,{aartyb claim 1, conprises conpounds of Fornul a

1A 1@Mhetdrooeyh) 1C. 0 H R200 N1 N R1I00 R300 NH BG

01 Fhetdfobityayy, & H O A Q

12) R®BR°NC(=Y), or
13) C4-Cs alkyl-C»-C, alkenyl, or
14) C,-C; alkyl-C,-C4 alkynyl,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R' substituents;

R® and R® are each independently
1) H,
2) haloalkyl,
3) C—C;s alkyl,
4) C,-C; alkenyl,
5) C,-C,4 alkynyl,
6) C5~C; cycloalkyl,
7) C5-C; cycloalkenyi,
8) aryl,
9) heteroaryl,
10) heterocyclyt,
11) heterobicyclyl,
12) C(O)R",
13) C(O)Y-R", or
14) S(O),-R",

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R'° substituents;
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1A 208 WD 2007/ 104162 PCT/ CA2007/ 000428 Q1' 0 H R200
LN-IyN R100 R3001/\N H BGHOR3 RNN VNR2HDO
wWOR00Q041® Ql- 1 OH R200 LN-1y NN R100 R300NPCTHAIBEG /640428

0

R3

RLNNNR2HOAQ 5 1C wherein BG A Al, Q

QL, R1, R100, R2, R200, R3, and R300 are as defined in
claim1l. 8. The conpound, according to claim1,
conpri se conmpounds of Fornula 2A and 2B Q'Al OH

or I%z%\%pﬁﬁéal%tﬁéf \;_szig'rthg njltpo%en %%n% to \%%h mey'grg 9051%’6'\‘0% Qlfiﬁzg, six or

seven membered heterocyclic ring optionally substituted with one or more R® substituents;

R"is

wherein the alkyl, alkenyl, alkynyl,
with one or more R® substituents;

R'is

1) halogen,

2) NO,,

3) CN,

4) B(OR™)(OR"),
5) C4-Cs alkyl,

6) C,-Cs alkenyl,

7) C,-C, alkynyl,

8) C,-C; cycloalkyl,
9) C;-C; cycloalkenyl,
10) haloalkyl,

11) OR’,

12) NR°R®,

13) SR/,

14) COR/,

15) C(O)OR/,

16) S(O)mR’,

17) CONR®R’,

18) S(O).NR°R’,
19) aryl,

20) heteroaryl,

21) heterocyclyl, or
22) heterobicyclyl,

1) haloalkyl,

2) C,—Cs alkyl,
3) C-Cs alkenyl,
4) C,-C,4 alkynyl,

cycloalkyl, and cycloalkenyl is optionally substituted
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209 WO 2007/ 104162 PCT/ CA2007/ 000428 Q-Al H R2oo N N
_Roo RROBG~NHOR3 Rl*NNR2 HO A Q 2B wherein

wW@BBp7/M412 , Q Ql, R1, R100, R2, R200 R3, and HRAOCA1067/000428

as defined in claiml. 5 9. The conmpound, according
toclaiml, in which BGis -X-L-X -. 10. The conpound,
according to claim1l, conprises conpounds of Formula

| a St GrEughcldalkyl,Ql-Al 10 H R200 ,/N N Rloo | YN

210D conFate, "PCT/ CA2007] 000428 QL " AL 1O H
R200) ayll N Rloo R300 ~ NOH

8) heteroaryl,

9) heterocyclyt, or

10) heterobicyclyl,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents;

R"%is
1) haloalkyl,
2) C1—Cq alkyl,
3) C,-Cq alkenyi,
4) C,-C, alkynyl,
5) C5—C; cycloalkyl,
6) C;-C; cycloalkenyl,
7) aryl,
8) heteroaryl,
9) heterocyclyl,
10) heterobicyclyl,
11) C(0)-R"",
12) C(0)O-R",
13) C(O)NRER®,
14) S(O)m-R"", or
15) C(=Y)NR®R®,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents;

R"™ and R' are each independently
1) H, or
2) C4-Cq alkyl; or
R™ and R are combined to form a heterocyclic ring or a heterobicyclyl ring;
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X1LX HOR3I RINNN(N R HO A-Q 1b Q' Al 0 H R200

R 100 ~NfI(NNNR300O OH X1 L X HOR3 RL.N-NN R2
W0OR007/80432 5 1 ¢. wherein L, X, X A A Q QL,PAICA2007/000428

R100, R2, R200, R3, and R300 are as defined in claim

1. 11. The conpound, according to claim1, conprises

conpounds of Fornula 1.1a through 1.1c: R WO IO H
R®é$ 200 N-/N Rloo 8300 N H X1 L/ HOR3RLNNNR2H

0 A1)N4Ra 10 R5 211

2) NH,, or
3)NHFmoc;
5
or a prodrug; or the compound of Formula | or |l is labeled with a detectable label or an
affinity tag.
2. The compound, according to claim 1, in which A and A" are both CH,.
10
3. The compound, according to claim 1, in which A and A" are both C=0.

4. The compound, according to claim 1, in which A is CH, and A" is C=0.
15 & The compound, according to claim 1, in which A and A" are both C(O)OCH.
6. The compound, according to claim 1, in which A and A' are both C(O)OH.

7. The compound, according to claim 1, comprises compounds of Formula 1A
20  through 1C:

1
Q ~a1 O ITI R200
N : 100
N/l%/ /R
TN
BG
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WO 2007/ 104162 PCT/ CA2007/ 000428 1.l1a R500 RaoP 1 O
HR200 NNNRoo R3000 H L XI XHORI R NNNR2
wWo07//04124 R5 1.1b 5 R500 Rao -A' H R200 GTINCAR00D®0428
R30o0 H X L HOR3RL-NN- ~NNRa R2HOA NI11
R5 1.1c wherein L, X, XA A, Q Q, Rl, RI00, R2
R200 R3 R300 R4, Ra00 R5 and R500 are as 10 defined
inclaiml. 12. The conpound- accerdl g tg)ocl aim1,

conpri ses conpounds of Formul
R100
\"/\N
R300

1B
1
Q é 0 R20
/U\/ _R100
R¥0 \H/\N
BG

5 1C
wherein BG, A, A", Q, Q', R, R'® R? R R3 and R* are as defined in claim 1.

8. The compound, according to claim 1, comprise compounds of Formula 2A and 2B:
R200
S / /S/ 7]/\N_R1oo

2A
10
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WO 2007/ 104162 PCT/ CA2007/000428 Q1 ~"Al OH R2oo0 N
N 8100 WO X1 1L/ H X/ j RB RLNN N R2HOAQ
w@mo7/whaesein L, X X1, A Al, B, Q Ql, Rl, RIEI/CARDI7/000428

R200, R3 and R20 are as defined in claiml1l. 5 13. The
conmpound, according to claiml1, in which X and X1 are

i ndependently selected from1)0, 2) NR13, 3) S, 10

4) -Cl-C6 alkyl-O, 5)QlC]l-C6 alkyl, OHanmi 6) O

/"N kN 7) HH OGSO 8) HRKRO ONH-H 150(9) O or

77/\N -R100

R20
R1 ‘N \/u\ Q

wherein BG, A, A", Q, Q", R, R'®, R?, R* R? and R are as defined in claim 1.

2B

5 9. The compound, according to claim 1, in which BG is =X-L-X'-.

10. The compound, according to claim 1, comprises compounds of Formula 1a

through 1c:
Q.
Al O H R0
N__A 100
@“J\f N
X1
\
L
N\
X
I-l-l O R3
RN~ N N
2 A-
10 RE H O Q
1a
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H N 10) 0 213 WD 2007/104162 PCT/ CA2007/000428 14.

The conpound, according to claim13, in which X and X1
waoazoe7/idd@pendent |y  selected from 1)0, O N ,RCT/CARDY7/640428

, or 00 O S 5 3N 15. The conpound, according to

claim1, in which L is selected from 1) -Cl -C20

al kyl -, 2) -C3-C7 cycloalkyl-, 10 3) -aryl-, 4)
- bi phenyl -, 5) - heter ogn\yi-, 6) -Cl-C6 al kyl-(C2-C4
al kynyl ) - C1-C6 al kyl - 7) -&1-C§ altkyl R?%ryl - C1- C6

al kyl -, 15 8) -aryl-Y-aryl >~y N?I?/N RooH O or O
N11~ Cl1-C6 al kyl--4 10) erel,p tthe Nl kyl and

cycl oal kyl are optionally_substi ut® Wth one or nore
R6 substituents, and theX@ryI, bi phenyl and

heteroaryl are optionally substituted with one or 20

nore R10 substituents. \X
'T' 0O R3 \
RYN\;)L'.“/HVN
R H O A
1b

1
Q SAl O lf' R200

N : 100
NJ\/ .R

N
C R300 \g/\ !

- H
X1
\
L
\
X .
kl-l 0O RS
A A A
RR H O A-q
5 1c.

whereinL, X, X', A, A", Q, Q", R", R'"® R? R® R?® and R*® are as defined in claim 1.

11. The compound, according to claim 1, comprises compounds of Formula 1.1a
through 1.1c:

500
Ri

R405\l\1 O H R0

1
N 100
N/l%/ -R
N
R (0] H

10 RS



10

16. The conpound, according to claim15, in which L is

sel ected fromthe group consisting of: 214 WO
wWERBO71moer162 PCT/ CA2007/ 000428 , , I N jN 5 NPBCT/CA2007/000428

17. The compound, according to claim116, in which r is

an integer of 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10. 10 18.

The conpound, according to claim1, conprises

conmpounds of Fornula 1.1 thngugh 1.18: QA O NH

"e~O-'"-N R2 Rloo ,HR3 NO ONRl1T R200 8300 H NO

O N~ A Q1.1 15 215 WD 2007/104162

PCT/ CA2007/ 000428 Q' O HA200 (NNRpbOO R300 O H H-N

»
R4°‘!\I\1 0 H R0
0

N 100
NJQK ®
TN

R (o) H

wherein L, X, X", A, A", Q, Q', R, R'®, R?, R?, R? R*® R* R*° R®and R* are as

defined in claim 1.

12. The compound, according to claim 1, comprises compounds of Formula 2a:

212



(CH2)r 0=-CNH HORIRLNNNR HO AQ 1.2 Q |

O H Roo NAY N RI00 300r NNHO HNRN ( R3O
WON087/10M1622 H 0 AQ 5 1.3 QL -Al 0 H R200 JN ' HCTROAR00TD00428

R300 OHNH H- 3 HNRAN2 NN~O RHOAQ11.4 216

WD 2007/ 104162 PCT/ CA2007/000428 QL Al O O H R200

NNyN Rloo OR300 - NHOH HO R3 HN O

Ql ,
A 0 H
' R2OO
S N N N
/R100
20 x1 ?7/\”
R /7 9 H
/L
X
S
1-N
R ;2 ll\l N
R H
0] -
A<
2a

wherein L, X. X', A, A" B, Q, Q", R", R'® R? R?® R®and R® are as defined in claim 1.

5 13 The compound, according to claim 1, in which X and X' are independently selected
from
1) O,
2) NR™,
3) S,
10 4) -C4-Cp alkyl-O-,
5) -C4-Cs alkyl,

o)
:r"\”/”\ 9’

15 9) 0] ,or
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RINANLN R HOAQL1L50Q OA HV O HOR3
HNR NONHRLNKO~.R00 .2 RHO A QH\Rloo 5
wal2007/Roe2 R200 NH HN O O OyR300 QLAL N NH /PCTXCAR007000428
HN--O HHO RS ORL NIi-NNR2HO AQ 1.7 HN Rloo
~HI HR300N RROO ~ RL,N3 RRHNNN.CNOO OO A

AlQL

14. The compound, according to claim 13, in which X and X' are independently
selected from:
1) 0,

N\
FH\N,S\’PH
5 3) .

15. The compound, according to claim 1, in which L is selected from:

1) —=C4-Cy alkyl—,
2) —C5-C; cycloalkyl—,

10 3) —aryl-,
4) —biphenyl—,
5) — heteroaryl-,
6) —C,-Cs alkyl-(C—C4 alkynyl}-C,4-Cg alkyl—
7) —C4-Cg alkyl— aryl-C4-Cs alkyl—,

15 8) —aryl-Y-aryl-,

0
H
J’JJ\NJ\WN}_
9 " o o

0O
A A
H

r

10) C1-Cg aIkyI-—§,

wherein the alkyl and cycloalkyl are optionally substituted with one or more R®

substituents, and the aryl, biphenyl and heteroaryl are optionally substituted with one or
20  more R substituents.

16. The compound, according to claim 15, in which L is selected from the group
consisting of:
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10 Q1.8 217 WO 2007/ 104162 PCT/ CA2007/ 000428 A1QL S
Noo i N2 RI-NHO HIlcj~, 2 3100 HO HN.R R HN

waNo7/8406200 A, Q1.9 R1I,NH O O HN, Rloo R3 N HTR342907/000428

~--R200 N,. NH RR HN-~-pr HNOOCNO OAAQ Q
51.10 RI-NHO 0O Al Q1 R2~ 3INNOHNHHN1
RO")--A R200 O N O 0 HN Rloo

oo

O, L0, 0,
X X OQ
SN Ve eI

17.  The compound, according to claim 16, in which r is an integer of 1, 2, 3, 4, 5, 6, 7,
8,9 or 10.

18. The compound, according to claim 1, comprises compounds of Formula 1.1

through 1.18:

N / N“R1

1.1
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1.117 RL,NHO O HN,Rloo 2 R3 H RsooNH R2oo R F N N

N. NOOCNO OAA Q@ 10Q1.12 RI-NH~O3 HH
wWOoA00I041622 HN ~NNoj j lul N 300NH R2o00 R30 H HETACATQ0D000428
HN Rloo 1.13 151 RIL.NHO QA 3 R HN ~~H-~0L N

~ "~~" NHR200 vj~" 0 OHw//\ A 0 HN\-Rloo Q

218 WD 2007/ 104162 PCT/ CA2007/ 000428 1.14 QL Al

RL'NH O 3 i
S;J» o

R300

216



NNN HR2 HNNHR00 NHRoo NHNRloo 0 p OAQ

1.15 5Q1 O ,ONIo RI"'NHNRNH,R00 R2 HNR3 N
wazosiMiRi€@ ,S, p 00 A Q1.16 RRoo H R100 FQII/@Ah2007/000428

)~(NN N Rao ONHRI'NHp 23 H RHNN pc OA Q

10 1.17 RI'NH O HN R100 H 8300 R200

Q1
Al O
(0] 200
H R
N 3 100
NJS;OOTK\NR
C o}—NH R™o H
HN
H O RS o}
RZ H
(@] A'Q
1.5
o) Q!
o e
5
H o R N RTENH
N 0 200
R R o Aq HNRmo
5 1.6
R100
RZQiNH
HN"TO
ooﬁ)VR300
WY
Q'A1
NH
Osg
HN-§°0
' o R® o)
Rl \_)LN/KrrN
RZ H 0 Aq
1.7
.p100
R*NH R300 R
R2~ HN‘;3 H\'(Q\((H/ 7NH R200
Cn
o g o) o} /~ 0
A A1Q1
10 Q
1.8
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23 H/ RHNN \ I SWCNH N p 00 00 p1 Q QA 1.18
219 WD 2007/ 104162 PCT/ CA2007/ 000428 wherein r is an
wa wowgeme2of 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10, a&W/@A200i/000428

Q @ R Ro00 Rz Rzoo, R3 and R300 are as defined in
claim1. 19. The conmpound, according to claim1,

conpri ses conpounds of Fornmula 2.1 and_ 5 2. 2: Rzoo R
100 H' Q-A ONCH NO 0 OORSQR.N~ NJ/N R2
HOA-Q2 1 Roo NN R0 ~\j1 \ O ONH HO

R3 A . SN “NH R20
R"“NH O H R? I
O HN-R'®

““{ig 5

19
HN,R‘IOO
R™ NH
p i, L e
HN
‘g_ Q’ N‘(
A1Q1
5 1.10
11
R*NH o 0 AQO
Rz‘\\f 3 O N N
HN H H a55NH
N N R \RZOO
0 o)
A o) HN-R 100
Q
1.11
HN’R1°°
R“NH Y
I\: o H“O\KH R?OONH RE%
R HN*&_ N N.. ‘(
N N
Ng o) (0] C_ (0]
A Alq!
Q
10 1.12
RNH
R%Z HN NN o)
LR,
H 200
© A H H rod L R
Q o) HN\R100
113
15 .
1 Q
R™*NH o A
> H 0 O
R? HN N ,CN
‘i_ M)LN “NH 200
o} 0O H R3O
A O HN-g100



10

RN N'YRHOA-Q
R1, RL00,

wacioai/m4162

The conpound,
R100 are both H 21. The conpound,
1, in which RL and R100 are both Cl1-C6 al kyl .
The conpound,
R100 are both CH3. 23. The conpound,
in which R2 and R200 are bayh Cl-C6 al kyl
optionally subtituted with OR 10 24.

claiml1,

2.2 10 wherein A, A, Q @1,

Rz R200 R3 R30 and R20 are as defined in

220 WD 2007/ 104162 PCT/ CA2007/ 0004 28 T/CA2007/000428
according to claim1l1, in which RL and
according to claim

5 22.

in which R1L and
according to

according to théi m 21,

“Ahe conpound,

accordlng to claim23, in whichyR2 0 are both
CH3. 23 Nih conpound aCCRde g t/o N m 23, in

whi ch R2 L and RSOOA g reonpgaund,
accor di n@ t 4NG |m23 NI n igh Rb and R#0 ar & bot h
CH2OH. 15 27 ofind,” according to 5%5“n123, in
whi ch R2 and bobh CH2CH3. 28. The diNnwri¥nd,
according to cIa| 1, in which R3 and R300 are both
Cl-C6 al kyl . The conpound, according to claim
28, in which RB an R300 argqgoth C(CH3)3. 30. The
conmpound, according to claiml, in which Qand QL are

both NR4AR5. 31. The conpound,
whi ch A and A
NRARS, R4 is Hand R5 is sele

according to claim1, in
are both C=O Q and 1 25 are both

j? md) E-Cl-C6
alkynyl 30 4)

al kyl, 2) -C2-C6 al kenyl,
4- C3-C7 cyBhwal kyl, 5) - I Gal | g2006)
<--aryl, 7) heR@roar I, 4-heterd%y I, or 35
9) -heterobﬁcy'@i s HN-g 100
o) 00
A
Q
1.16
R200
H - R1(X)
Q' A’ )\{NT(\ﬁ
R3O
Oy ~NH
¢
P s
R? HN{’~ e
SNT 8
A
Q
1.17
o HN_R100
R300 200

1.18
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WD 2007/ 104162 PCT/ CA2007/ 000428 wherein the al kyl,
al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl is
wophi/oad2 y substituted with one or nore R6 PCT/CA2007/000428
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl is optionally
substituted with one or nore R10 substituents; wherein
whegein s aniptegeeofat 20814, 6, hid; ion 10, &nd3R. A'TALQE RIPRIAR? R,
3 aghi |n\/\h|chR4|sHandR5|s
R?@Igce,%t e%gf%gﬁlﬁ*é% 91 %]T:l C6 al kyl, or 2) aryl, wherein
the alkyl is optionally substituted vvith one or two R6

sub t . r.ein. 10. ary nal |
19 barieicbfbing. ACoriNRs b eordiisht Lompdire,or Ry 21 ana

5 2210 are as defined herein. 33. The conpound, accordi ng

toclaim32, in which R4 is Hand R5 iis sel ected from

the \ I \ F Nz~ 15 group consistingRar: kiuobz~ ~' 0 p

5:;" 0" SOHOH NH 0 O0,, I/ M@ 2 MN'2007/ 104162

PCT/ CA2007/ 000428 vw 0 @n4' 34 e \conpound,

according to claim1, in whithNA and & are both C=0,

and Qand NH I \ 5 Q are\Qothgy . The conpound,
according to claim1, in which A and A are both C=0
and Q and
V4
V4

N&r?

2.1

o
NH
H o R®
R1-N\._)k'?‘/kl(N
2
R H 0 A-q

2.2
10

wherein A, A", Q, Q", R", R'®, R2, R? R3 R3® and R? are as defined in claim 1.
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25

30

35

Irlr NHI1 \ QL are both CO~::. 10 36. The conpound,

according to claiml, in which A and A are both C=0
wod7/Q4162~1 NH NH | \ | \ is and QL is 37. THE/CA2007/000428

conmpound, according to claiml1, in which A and A" are

both CO and Qand N Q are both H 15 38. The

conpound, according to claiml1, in which A and A" are
20.bot Thesuinpaund, fzcarding © d@imat, i Whith Riiaad &' N\ere both H.

2007/ 104162 PCT/ CA2007/ 000428 39. The conpound,
according to claim1, in which A and A are both C=0
21.andTi@ esrdpoudd(hccardind ot disitd 4O whihie RE ang &1 dre batb &heFeraiky!.
toclaiml, in which A and A are both C=0O and Q and
HNI / /1 5 Q@ are both 41. The conpound, according

22.t 0 Thexcompgunidnacdordifg # chaioh 24, irewkictbB{ BndCRH’ asnbbtCihd
114-11, NH Q are both 10 42. The conpound accordi ng
toclaiml, in which A and A are both C=O and Q and

23.9NI Thé céghpaund, dedohdity to claim 1, in which R? and R?® are both C;-Cg alkyl

optionally subtituted with OH.

24.  The compound, according to claim 23, in which R? and R*° are both CH;.

25.  The compound, according to claim 23, in which R?is CH,OH and R*® is CHs.
26.  The compound, according to claim 23, in which R* and R*® are both CH,OH.
27.  The compound, according to claim 23, in which R? and R* are both CH,CHs.
28.  The compound, according to claim 1, in which R® and R*® are both C4-Cy alkyl.
29.  The compound, according to claim 28, in which R® and R*® are both C(CHj)s.
30.  The compound, according to claim 1, in which Q and Q" are both NR*R®.

31.  The compound, according to claim 1, in which A and A" are both C=0, Q and Q'
are both NR*R°, R*is H and
R® is selected from

1) «C1—Cs alkyl,

2) «C,-C; alkenyl,

3) «—C,-C4 alkynyl,

4) —C3;—C; cycloalkyi,

5) «C3-C; cycloalkenyl,

6) «aryl,

7) «—heteroaryl,

8) —heterocyclyl, or

9) «—heterobicyclyl,
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43. The conpound, according to claim1, in which A and

A are both CGO and Qand HLe N Ql are both 15 44.
worve7/eamgeound, according to claim1, in which PETAO4R2047/000428

are both CO, and Qand QL are both N 224 WO

2007/ 104162 PCT/ CA2007/ 000428 45. The conpound,

according to claiml, in which A and A are both C=0
whergith tie atkgll, algenyd,ratkyingt, hydidalkib . cymhdkwhi&mmﬁdnalu(sgmtumtng with

t d
ord SO st 0 DRy ] BBl oA 3R
hetdrobicyclyitis obtloﬁaﬂmsbbé'tltum(bmtimﬁe mreai?js@sammsH ~~N /

B 1 d, di t I 1,
wherginit 2 i 21fe 0o FA TG 20 and @ and” N 1/ Q.
are both 49. The conmpound, according to claim1l, in

2" T coipinmaoringly bame BB 4 8¢ B ipefbstsa rom:

cI a1)m_1;1_(1:era|kgi||c§rh A and A" are both C=O and Q and H
8 are both OH 225 WO 2007/ 104162
PCT? 7/ 000428 51. The conpound, according to

whérem the Aikyl |§ o | rfahy Autsstitited with endert ttvo REQubstitder(®s;aamd wherein the
ary( is optu%ally substltuted qIEI"' one R’ substituent;
wherein R® and R'° are as defined herein.

33. The compound, according to claim 32, in which R* is H and R® is selected from the

group consisting of: , CD, , >

o. 0O
O ,, DO
RO P00
©\Wwﬁo/,©jwﬁom©, ©jjo“g NHZ’ MN
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52. The conpound, according to claim11, in which A and

A are both CGO and Qand 5 @Q are both HNC 53. The
womopodme, according to claiml1, in which A arRCTACAADT000428

both C=O and Qand HN Q@ are both 10 54. The

conmpound, according to claiml1, in which A and A" are

both CO and Qand GC---~0'l HNC Q are both 55. The

compound, according to claiml1, in which A and A" are

both CFO and Qand G ~O'~ cj'~" HNQ are both 15
egqpound, according to claim1, in which A and
C0O and Qand Q are both 226 WO
62 RgT/ CA2007/ 000428 NH2 HNC, 0 57. The
ancl:onpound according to claim1, in which A and A" are

both CO and Qand @ are both NHI\ I\ 5 58. The

conpound, according to claiml1, in which A and A" are

both C=0, and Q and Qlare both NH I\ I\ 10 59. The

ound, accordin Ia| n whic re

34.pot PhEsBINBoHIS aehan g o ﬂmwmﬁ!aﬁsandt‘paﬁegafﬂaﬁoo refd Qand

are eanh i ndependent |y 1) hal oal kyl, 2) E--C, -C6

al kyl , NH

Q' are both

35.  The compound, according to claim 1, in which A and A" are both C=0, and Q and

S
NH

Q' are both C@

36.  The compound, according to claim 1, in which A and A" are both C=0, and Q
Ly P

NH “NH

is @ and Q'is (j@

37.  The compound, according to claim 1, in which A and A’ are both C=0, and Q and

£ O

1 N
Q areboth H

38.  The compound, according to claim 1, in which A and A" are both C=0, and Q and

F
"'r\/\/©/

N
Q'areboth H
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15 3) -C2-C6 al kenyl, 4) -C2-C4 al kynyl, 5) -C3-C7
cycl oal kyl, 6) -C3-C7 cycloal kenyl, 7) -aryl, 20 8)
wokooztenearyl, 9) 4-heterocyclyl, 10) PCT/CA2007/000428
-heterobicyclyl, 11) -C(O-R', 12) -C(OOR"', 25 13)
-C(=Y)NR8R9, or 14) -S(02-R', 227 WD 2007/ 104162
PCT/ CA2007/ 000428 wherein the al kyl, al kenyl
39.al k¥imytompoundpaddoyding toyatdimal, krewlyich A<andp°c |a5e|abﬂh3ﬁ =0, and Q and
substituted with_ one or nore R6 substituents; and
wher ei n, the ar het eroaryl, heterocyclyl, and
hetero g optionally substituted with one or
Q' gothilOHsulgsti tuents; wherein Y, R6, R8, R9, R10 and
1 are as defined herein. 5 60. The conpound,
according to claim59, in which R4 and R5 are

o ndag e 3‘35“% ﬁﬁ%&%ﬁfﬁm?& A%%j& aélé)bathéé =0, and Q and

wherein the .2 is substituted with an R6

substi t ugnt ; ere| n R6 and R11 are as defined

her ei n¥" 1%61* The conmpound, according to claim®60, in
which R4 iUs S(O2CH3 and RS is F NNI or 62. The
compound gcording to claim60, in which R4 is

Q' DB BaIR5 i F

41.  The compound, according to claim 1, in which A and A are both C=0, and Q and

L

H

Q' are both ‘

42.  The compound ,according to claim 1, in which A and A’ are both C=0, and Q and

LA

Q' are both H

43.  The compound, according to claim 1, in which A and A are both C=0, and Q and

H

1(N

Q" are both OO

44,  The compound, according to claim 1, in which A and A" are both C=0, and Q and

Q' are both &
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20 O 63. The conpound, according to claim60, in
which R4 is and RS F NNI | is or 25 64. The
wamopodmet, according to claim1l, in which RL1 RGI/CA2007/000428
Cl-C6 al kyl, or 2) aryl, 228 WO 2007/ 104162
PCT/ CA2007/ 000428 wherein the alkylis optionally
substituted with one or nore R6 substituents; and
45.wheThe compdundaagdording pddimniin whishi BsandtAltasel boiht GFQrand Q and
or nore O substituents; wherein R6 and R10 are as
i ne hegxel 5 65. The conpound, according to claim
64, i \w( is 1) C1-C6 al kyl optionally
substitu one or two R6 substituents, or 2)
phenyl opiionally substituted with one R10
Q' arghtsdth t uent™ wherein the R6 and the RL0 substituents
are as defined herein. 10 66. The conpound, accordi ng
toclaiml, in which R6 is 1) halogen, 2) NO2, 3) CN,
46.4) 'ﬂﬁé’qué&m’é? atRFERPR ddim 1, ) which Ara@ya’l aré both/B=0, and Q and
het er obi cycl yl , OR, 9) SR, or 20 10) NR6R9
wherein the aryl, eroaryl, heterocyclyl, and
het er obi cycl [ ptionally substituted with one or
mor e R10ysub uents; wherein R7, R8, RO and Rl10 are
as def ped _heret n.
Q' are both

47.  The compound, according to claim 1, in which A and A’ are both C=0, and Q and

H

N
1 "”/
Q' are both

48.  The compound, according to claim 1, in which A and A’ are both C=0, and Q and

1 1)
Y

49.  The compound, according to claim 1, in which A and A are both C=0, and Q and
HN ~

50.  The compound, according to claim 1, in which A and A’ are both C=0, and Q and

HQ
N
-\

Q' are both OH

Q' are both

Q' are both
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25 67. The conpound, according to claim®66, in which
R6 is 1) halogen, 2) aryl, or 3) NRBRO, wherein the
waQazogt/104¢620pt i onal |y substituted with one RLO PCT/CA2007/000428
substituent; 30 wherein R8, R9 and R10O are as defined
herein. 68. The conpound, according to cI ai m 1, in
whi ch R8 and R9 are each independently 1((%0
51.hal Bag kgmpoungsagprding togclaimily in whigly A\mdzf’ocm mgﬂp and Q and
PCT/ CA2007/ 00428 4) C2-C6 al kenyl, 5) C2-C4 al kynyl,
6) C3-C7Hcyl kyl, or 7) C3-C7 cycloal kenyl, 5
wher ei Q/N he 8 I, al kenyl, alkynyl, cycl oal kyl,
cycl oal’kenfyl is optionally substituted with one or
Q' BRIOtR6 subgii tuents; wherein the R6 substituents are
as defined herein. 69. The conpound, according to
claiml1, in which RIO is 10 1) hal ogen, 2) N2, 3)

52.CN, THd ¢ %de%oordl%%m L5 RhichNRERA. A'%Yre béth §F6 and Q and

wher el n are as defined herein. 70.
conmpound, ag d| ng to claim1, selected fromthe
group copsiktipg of: 20 C pd STRUCTURE P HN

HN
Q' are both Y

53.  The compound, according to claim 1, in which A and A’ are both C=0, and Q and

HN
Q' are both ¥

54. The compound, according to claim 1, in which A and A" are both C=0, and Q and

~
Q" are both s

55.  The compound, according to claim 1, in which A and A’ are both C=0, and Q and

G

~
Q' are both s

56. The compound, according to claim 1, in which A and A’ are both C=0, and Q and
Q' are both
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OO NH OH NOON Ni reHO ONONH C 230

WD 2007/ 104162 PCT/ CA2007/ 000428 C pd STRUCTURE 2 HN
waos/NINR~-N O p H HOHNNHN- O NNH p NEI3CA0bN00428
N OH NHp OHNNN HOpNHI, NOOH

SU

HN._
s

57.  The compound, according to claim 1, in which A and A’ are both C=0, and Q and
Q' are both

58. The compound, according to claim 1, in which A and A* are both C=0, and Q and
Q' are both

59.  The compound, according to claim 1, in which A and A’ are both CH, andQ and Q'
are both NR'R®, then R* and R® are each independently

1) haloalkyl,

2) «C4—Cg alkyl,

3) «C,-Cg alkenyil,

4) —C,-C, alkynyl,

5) «+Cs—C; cycloalkyl,

6) —C;-C; cycloalkenyl,

7) «aryl,

8) < heteroaryl,

9) «—heterocyclyl,

10) «—heterobicyclyl,

11) «C(0)-R",

12) —C(0)0O-R",

13) —C(=Y)NR®R®, or

14) —S(0)-R",
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HNN OH 400 OHZNN NN HBHOOH (0 231
WD 2007/ 104162 PCT/ CA2007/ 000428 C pd STRUCTURE N O O
WOR0PH1I04H2 N N ~NH2 O 5 0 0 O H2ZNv N N N HQB/EA100D00428

,H 10 HNONONffN OH NHp PHOHNO

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R' substituents;

wherein Y, R®, R®, R®, R" and R" are as defined herein.

5
60.  The compound, according to claim 59, in which R* and R® are independently
selected from
1) C4-Cs alkyl,
2) «<C(0)-R",
10 3) «C(0)O-R", or
4) —S(0)R",
wherein the alkyl is substituted with an R® substituent;
wherein R® and R"' are as defined herein.
15 . The compound, accordlng to claim 60, in which R* is S(0),CH; and R’ is
62.  The compound, according to claim 60, in which R* is C(O)CH; and R® is
v.(\/©/ F
20

0]

63. The compound, according to claim 60, in which R* is ek© and R®
k{\/@ '\{\/O/F
is or .

25 64.  The compound, according to claim 1, in which R is
1) Ci—Cq alkyl, or
2) aryl,
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N~ NNHOpP NH 232 WO 2007/104162 PCT/ CA2007/ 000428
C pd STRUCTURE 11 \ HNOH NONS OOH NHHNO NO

waNeobr/10412 O NH |, 12 HN JON O HN NH H O Bal/¢ioon00428

N HNO OONH 13 HNOO NH

wherein the alkylis optionally substituted with one or more R® substituents; and wherein

the aryl is optionally substituted with one or more R substituents;

wherein R® and R are as defined herein.

65.

The compound, according to claim 64, in which R is
1) C+~Cs alkyl optionally substituted with one or two R® substituents, or
2) phenyl optionally substituted with one R substituent;

wherein the R® and the R'® substituents are as defined herein.

66.

The compound, according to claim 1, in which R® is
1) halogen,

2) NO;,

3) CN,

4) aryl,

5) heteroaryl,

6) heterocyclyl,
7) heterobicyclyl,
8) OR/,

9) SR’, or

10) NR°R?,

wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with

one or more R'° substituents:

wherein R, R®, R® and R'° are as defined herein.

67.

The compound, according to claim 66, in which R® is
1) halogen,

2) aryl, or

3)NR°R?,

wherein the aryl is optionally substituted with one R'® substituent;

wherein R®, R® and R'° are as defined herein.

68.

The compound, according to claim 1, in which R® and R® are each independently
1) H,
2) haloalkyl,
3) C—Cq alkyl,
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4) C,-C; alkenyl,

5) C,-C,4 alkynyl,

6) Cs—C; cycloalkyl, or

7) C3-C; cycloalkenyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents;

wherein the R® substituents are as defined herein.

69.  The compound, according to claim 1, in which R' is
1) halogen,
2) NOy,
3) CN,
4) haloalkyl,
5) OR,
6) NR®R®, or
7) SR’;

wherein R’, R®, and R® are as defined herein.

70. A compound, according to claim 1, selected from the group consisting of:
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represented by Fornula 1-iv:

H~ 0 72. An internediate
to

compound

Rl1 0 R3 PG3 NN N RS

WERDIH@IE N 1-iv R4 5 wherein PG, Rl, R2, RBRT/@A200Ti0D0428
Q are as defined in claim1. 73. An internediate

conmpound represented by Fornula 2-iv:

252 WO

2007/ 104162 PCT/ CA2007/000428 NH2 R1 0 R3 4
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PAA.N',1KNNN R2 HO A-
R3, A and Qare as defined in claiml1,

WO J0CHRMILG62-
- al kyl - het

het er oaryl .
represented by Fornula 4-i:

Q wherein PG4, P&X00, R1, R2,
and L is

- (CH2)r Y-(CH2)r, -alkyl-aryl-al KWITCA2007/000428

eroaryl -al kyl -, cycloal kyl, aryl or

10 75. An internedi ate conpound
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71.

10 77. An internedi ate conpound represented by Formul a

7-V:

Rl O R30 P&ANN

254 WO 2007/ 104162 PCT/ CA2007/ 000428
WoR0010462400 O NH R300 ~N -

Q -A1 NH
PG
NR2ZHOA.Q 7-v wherein P&,

PX400, L, R1, R100, R2 RR00 R3, R300, A, A , Qand 1
are as defined in claiml. 5 78. An internediate
canpbpdd tepresented by SHRUGTURB-ii: CO2H O] ,~, L
NH R0 Or P& N ,K N 200 HO A -QL 8-ii
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dafi ned i
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A compound, according to claim 1, selected from the group consisting of:
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R2, Rzoo Rs R300 A, A

O R10o0 N P&400
255 WO 2007/ 104162
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d and QL are as defined in
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HN~- O HN-~NHI18-i 04 NH R1L 0 R3 PGa.N N
10 R2 HO A-Q wherein PG PGaoo L Rl R100, Rz Rzoo R3
WORHOD104162A" , Q and Q are as defined in cl aiRATICABR7/000428
An i nternedi ate conmpound represented by Fornula 19-8:
256 WD 2007/ 104162 PCT/ CA2007/ 000428 R400OR500N O 0O
00 NrN PG 400._R300.0 Ri.an Xi [/ X R1 0 R3

PGACRANN N 2 H- FOtouatureRARS  19-8 wherein PG4,
PG400, L, X " Rl, R100, R2 R200 R3, R300 R4 R400 R5
and R500 ar & ag fined in claim1l. |5 83. An

i Nt er medi at e conpound represented by |Fornula 19-3:
PGRO 0 NH X N__O

72.  Anintermediate compound represented by Formula 1-iv:

i
;

|Iq1 (o) R3
PG3N\:)J\N N
R2 H

° N
1-iv R4

wherein PG3, R', R?, R3, A, and Q are as defined in claim 1.

73. An intermediate compound represented by Formula 2-iv:

252



5

10

HN 0 OP& 19-3 wherein P&, L, and X are as defined
inclaiml. 10 84. An internedi ate conpound

wO mpr/eseset ed by Fornula 20-2: 257 WO 2007/ 104P(E2CA2007/000428
PCT/ CA2007/ 000428 RARSN O NH Xi H,N 20-2 O NR4R5
wherein L, X, X1, R4 and R5 are as defined in claiml.
85. An internedi ate conpound represented by Fornul a
20-4: RARSN O O N~ NH2 R3 X|XNRI§H2N—-I/N 500

NRARS wherein L, X, X1, @3 R4 R5 are as defined
inclaiml. 86. A pr oﬁess | ng conpounds
represented by For RGHa dNesc | grei nabove, the
process conprising: 10 R? Fpupdi n | nt er rredi ates
represented by Formula 1(iv): RO 0 PGN ~' k N N

R2 HO A- Q 1 (iv) wheraivn PG3, R1L," R2, R3, A and Q
are as defined herein, in a solvent; and 258

wherein PG* R', R?, R®, A, and Q are as defined in claim 1.

74. An intermediate compound represented by Formula 3-ii:

N PG
R3 O R1

L 3Hii
0]
a\N/H
31 0O R3
PG"'N\:/U\'T‘/H(N
R H O A\Q

wherein PG*, PG*® R' R? R3, A, and Q are as defined in claim 1, and L is =(CHy), -, -
(CHy)-Y-(CH,),, -alkyl-aryl-alkyl-, -alkyl-heteroaryl-alkyl-, cycloalkyl, aryl or heteroaryl.

75.  Anintermediate compound represented by Formula 4-i:
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WD 2007/ 104162 PCT/ CA2007/ 000428 b) renoving the
protecting groups so as to form conpounds of Fornula

wd 2008704162 process for produci ng compounds r eprrESROAIa07/000428
by Formula |, described hereinabove, the process
conprising: 5 a) coupling an internedi ate represented
by Formula 2(iv): NH2 RL 0 R3 PAN NJ~/N R2 HO A-
Q 2(iv) wherein PA is a protectlé%g) grp@ym, and R1,
R2, R3, A and Q are as defined h 10 and an
activated diacid (0.5 equiv) in ‘é S ve;Q{oo and b)
renmovi ng the protecting gr oup@ so: a to f orm conpounds

of Formula I. 88. Use of represented by
Formula | or Il: QL -A1®@~ 0 R100 ~N R300 O H
BGHOR3 r\ RL N~ KNN 1 HO A QR2 HRIOO O
QlAlN{NN~(OH BGHO RO R r RLNNNR2HDO
A Q L/N~H

H-N"

QA,Q
R1 /}'N
PG4 R
4-i

wherein PG*, PG* L, R" R'® R% R R3 R A, A' X, X', Qand Q' are as defined
in claim 1.

5 76. An intermediate compound represented by Formula 6-ii:

1
Q\A1 0 |;1 R200
N_ A 00
C”J} NP
0 O RI®

—
\\
===

61 O R3
PG4'N\;/U\N)\;(N
RR H O A
6-ii
wherein PG*, PG*®, R', R'®, R?, R®® R} R*® A, A', Qand Q' are as defined in claim
1.

10 77. An intermediate compound represented by Formula 7-v:
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259 WO 2007/ 104162 PCT/ CA2007/ 000428 or a salt
thereof, for the manufacture of a nedi canent for

Wwa 20ea1G4mee or preventing a di sease state char RORCA2eT000428
by insufficient apoptosis, wherein: mis 0, 1 or 2; 5
Yis NH Oor S BGis 1) -X-L-X-; 10 X and X1 are
i ndependently selected from 1)0, 2) NRL3 3) S, 4)

-C1-C6 alkyl-, 15 5) -Cl-C6 alkyl-0O 6) -Cl-C6
al kyl -NR13-, 7) -C1-C6 alkyl-S-,AD 8§) -1A.", , 009
Hami O N N 20 10) HH oooijjfgiNH, e® S 13)
H HO NN 14) 0 H N, ¢
o) )//\,PG‘“’O
300
L R
H,
N

7-v
wherein PG*, PG*?, L, R' R'®, R? R*™ R} R*® A A', QandQ’ are as defined in
claim 1.

5 78. An intermediate compound represented by Formula 8-i:
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wherein PG4 1, L, R'®, R? A" and Q' are as defined in claim 1.
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or 260 WO 2007/104162 PCT/ CA2007/000428 H N y-y 15)
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waoatokzmsiie2, 3) -C2-C4 al kynyl -, 4) -C3-C7 cyat@atkanh7/000428

5) -aryl-, 6) -biphenyl-, 10 7) - heteroaryl-, 8) -

het erocyclyl-, 9) -Cl1-C6 aI kyI (C2 C6 al kenyl)- C1- CG

al kyl - 10) -C1- al - aIknyI)C CGaIk
wharejn P@‘ R’ alrk|yIR1( Ré‘%#y o|R>3aR Ul A 8 Geand R\are as fmed in
claﬂrf -Cl-C6 al kyl - aryl-C, - 06 al kyl -, 13) -C1-C6

Kyl - bi phenyl -C, -C6 al kyl -, 14) -Cl1-C6

al kyI heteroaryl -C, - C6 al kyI 15) -Cl1-C6

al k etero
80,3 P INETEecald Eamppeind 3 rﬁerei%ted by GPRMA T 1)

-heteroaryl Y- het eroaryl - 119

- het erocycl yl - Y-heterocycl yI HHA, I\R?QP 20) HO ,

or 0O 21) alkyl--4 25 V\/nere alpgeny| ,

al kynyl and cycl oal kyl are t| ond |y suﬁttltut ed with
one or nore R6 substituent and? heOarRH’o bi phenyl ,
het eroaryl, and heterocychy N abe optionally

l/ \O

AY

H
s Ay
RR H O A‘Q

5
wherein PG*, PG*°, L, R', R'™® R R? R3 R¥® A A' Qand Q' are as defined in
claim 1.
81.  Anintermediate compound represented by Formula 18-i:
Q' SA' H R200
R 400
N,PG
R3°° O R100
H/N
A\
\
N-H 18-
O
:<N/H
31 O RS
G4.N\:)J\N/'\WN
2 A~
10 K H (o] Q

wherein PG* PG*, |, R", R'™ R2 R® R3 R3® A A', Qand Q' are as defined in
claim 1.

82.  Anintermediate compound represented by Formula 19-8:
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substituted with one or nore R10 substituents; Q and
QL are independently selected from 261 WO 2007/ 104162
WOPI007/0A207/ 000428 1) NR4AR5, 2) OR11, or 3) $H@yeRDa7/000428

or 5 Qand QL are independently selected from 1)

aryl, or 2) heteroaryl, the aryl and the heteroaryl

bei ng optionally substituted with one or nore R10
substituents; 10 A and Al are |ndependently sel ect ed
from 1) -CH2-, 2) - CH2RMER500 CBI(Cl C6_al kyl) - 4)

- CH(C3-C7 cycloal kyl)-, 15 5) cs C7|-pycll30%\l kyl -,

-CH( Cl1-C6 al kyl - C3-C7 cycl oal N- PG“OO or 8)
-C(OOR13; 20 R1 and R100 are \ entl y sel ect ed
from 1) H or 2) Cl-C6 alkyl pt| onal I %)stltut ed

with one or nore R63ubstituets R2 and R200 are

i ndependently sel ected from/'25 1) H or 2) Cl1-C6 al kyl
optionally substituted witiX one or nore R6

subst it uent s; RR3 CandRR3 re i ndependently Cl1-C6

al kyl optli%wlNLy)% tigyuted with one or nore R6
substi tuents; F{4 anyd are each i ndependently

sel ected from 2_L) H D 5 Rﬁlﬁl—gyl, 3) -Cl-C6 al kyl,

19-8
wherein PG*, PG*°, L, X, X', R, R'®, R2 R® R® R*® R* R*® R®and R™ are as

defined in claim 1.

5 83 An intermediate compound represented by Formula 19-3:

PG20. O

NH

HN

0”7 OP&E 493

wherein PG2, L, and X are as defined in claim 1.
10

84. An intermediate compound represented by Formula 20-2:
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35 4) 4-C2-C6 al kenyl, 262 WD 2007/ 104162
PCT/ CA2007/ 000428 5) -C2-C4 al kynyl, 6) +--C3-C7

waooyoot/omiideyl ,  7) +-C3-C7 cycl oal kenyl, 8) ar WCT/GAB)7/000428

H-

-heteroaryl, 10) -heterocyclyl, 11)
f-heterobicyclyl, 12) -C(O-R', 13) -C(O O R11 10 14)
E-C(=Y)NR8R9, or 15) 4-S(O 2-R', wherein the al kyl,
al Rémadl_Q@l kynyl, cycl oal kyl, cycl oal kenyl is
optionalfl y substituted with one or nore R6
subst i Ntld; and wherein the aryl, heteroaryl,
hetero yl, and heterobicyclyl is optionally
substi)ﬁut ed with one or nore RLO substituents; 15 R6
is 1)/hal ogen, 2) NO2, 3) CN, 20 4) hal oal kyl, 5)
Cl1- al kyl, 6) C2-C6 al kenyl, 7) C2-C4 al kynyl, 8)
C3- cycloal kyl, 25 9) C3-C7 cycl oal kenyl, 10)
ryn, heteroaryl, 12) heterocyclyl, 13)
N eroéjo)&clyl, 30 14) OR7,

0~ "NR4RS

wherein L, X, X', R* and R® are as defined in claim 1.

85.

An intermediate compound represented by Formula 20-4:

0] 4R5
o NR4R

wherein L, X, X', R®, R* and R®are as defined in claim 1.

86.

A process for producing compounds represented by Formula |, described

hereinabove, the process comprising:

a) coupling two intermediates represented by Formula 1(iv):

{/
0]
$1 0 R3
e LA
R H O A-q
1 (iv)

wherein PG3, R', R R®, A, and Q are as defined herein,

in a solvent; and
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15) S(OnR7, 16) NRBR9, 17) NRBS(O) 2R11, 18) CORY,
35 19) C(O OR7, 263 WD 2007/ 104162 PCT/ CA2007/ 000428
WEBP7/GINRBRY, 21) S(O) 2NRBR9 22) OC(O R7, 23FCT/CA2007/000428
OC(OY-R', 5 24) SC(OR7, or 25) NC(Y)NR8R9, wherein
the aryl, heteroaryl, heterocyclyl, and heterobicyclyl
S optlonally substituted with one or nore RI10
b) remeyingttir AroiScting grepps §o 8§ tq-form comppundsigfiFormdla .oy - cp
al kyI 4) C2-C6 al kenyl, 15 5) C2-C4 aI kynyl 6)
,ccloalkl 7)C3C7cc|oa|ken
87. het érpé%ﬁeyss for pmuwp qqmpéwwépgﬂsenteq by H@’ﬂ\é’? é,tqeéww
W gCl- Co6 al kyl -C2-C4 al kenyl, or
her%?j%abCl ro?,@s défnp]a l)nal kynyl , 25 wherein the al kyI
5 al kenyl , aI ky yI , cycl oal kyl, cycl oal kenyl is
a) euplinghan injeraiediats fetasaniad ol FopR@a@fivior e R6
substituents; and wherein the aryI Npigt er oar yl ,

heterocyclyl, and hetgrolj cygd iI§ optionally
substituted W|th one o @[e ubsti tuents;
PG“Rl NS
0] A\Q
2(iv)

wherein PG* is a protecting group, and R, R R?, A, and Q are as defined herein.
10 and an activated diacid (0.5 equiv) in a solvent; and
b) removing the protecting groups so as to form compounds of Formula I.

88. Use of a compound represented by Formuia | or Il

Qa1 H  Raw

& s

R300

Q
R1'

15 A~q
I

R2%
‘ - ,R1 00

. .
Ql-at N\‘(\N\

BG
20

H of R \
oI

RR H O A-qg
]
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R8 and R9 are each independently 30 1) H, 2)

hal oal kyl, 3) Cl1-C6 al kyl, 4) C2-C6 al kenyl, 5)
woCwo4ad2kynyl , 35 6) C3-C7 cycl oal kyl, 264 WPCT/CA2007/000428

2007/ 104162 PCT/ CA2007/ 000428 7) C3-C7 cycl oal kenyl

8) aryl, 9) heteroaryl, 10) heterocyclyl, 5 11)

het er obi cycl yl 12? C(OR', 13) (OY-R', or 14). )
or s¢at) therof, forthe mandfactuee ef xpedicamratior treating pr preventing a disease

IS optionally substituted

Sta%y%%i%&%%g%ﬁr‘sluﬁrglrelé?%dp&%étituents; and wherein the
whereif: | heteroaryl, heterocyclyl, and heterobicyclyl is
mifBtigpal Iy substituted with one or nore RI10

substi t'uents; or R8 and RO together with the nitrogen
Y imNbnOtas Svhi ch t hey are bonded forma five, six or

seven nenbered heterocyclic ring optionally

substituted with one or nore R6 substituents; 15 R10
BGiis 1) hal ogen, 2) NO2, 3) CN, 20 4) B(OR13)(OR14),

ﬁ;)_%:_g@.al kyl, 6) C2-C6 al kenyl, 7) C2-C4 al kynyl,

8 -C7’cycl oal kyl, 25 9) C3-C7 cycl oal kenyl,

X and X' are independently selected from
1) O,
2)NR"®,
3)S,
4) -C4-Cs alkyl-,
5) -C4-Cs alkyl-O,
6) -C4-Cs alkyl-NR'-,
7) -C4-Cs alkyl-S-,
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10) haloal kyl, 11) OR, 12) NR8R9, 13) SR, 30 14)
COR7, 15) (OO R7, 16) S(OnR, 17) CONRSR9, 18)

WOS(Q)/PMR2RO, 35 19) aryl, 265 WO 2007/ 104162 PCT/CA2007/000428

PCT/ CA2007/ 000428 20) heteroaryl, 21) heterocyclyl,
or 22) heterobicyclyl, wherein the al kyl, alkenyl,

al kynyl, cycl oal kyl, and cycl oal kenyl is optionally
substituded 5 with one or nore R6 substituents; R' is
1) hal gallky™>» 2) C-C6 alkyl, 10 3) C2-Cs al kenyl,
4) - kynyl , 5) C3-C7 cycloal kyl, 6) C3-C7

cycl dal kenyl, ’7) aryl, 15 8) heteroaryl, 9)

het erocyclyl, or 10) heterobicyclyl, wherein the

: enyl, al kynyl, cycloal kyl, cycl oal kenyl is
L'Sgép?tlﬁ%lcclt)%dal '5 substituted with one or nore R6

subsy+G@pakyl-and wherein the aryl, heteroaryl,
e el ‘one or more RO substitaente; K12 is
1) Bpt@aCkukynyl—,

4) —C5-C; cycloalkyl—,

5) —aryl—,

6) —biphenyl—,

7) — heteroaryl—,

8) — heterocyclyl—,

9) —C,-Cg alkyl—-(C.-Cs alkenyl)}- C4-Cq alkyl—,

10) —C4-C; alkyl-{C—C, alkynyl)-C;-Cs alkyl—

11) —C4-Cg alkyl—-(C3-C; cycloalkyl}-C,-Cg alkyl-,

12) —C4-Cg alkyl— aryl-C4-Cg alkyl—,

13) —C4-C¢ alkyl-biphenyl-C;-C¢ alkyl—,

14) —C;-Cg alkyl-heteroaryl-C;-Cg alkyl—,

15) —C4-Cs alkyl-heterocycyl-C4-Cg alkyl—,

16) —C4-C; alkyl-Y-C4-Cq alkyl—,

17) —aryl-Y-aryl—,

18) —heteroaryl-Y-heteroaryl—,

19) —heterocyclyl-Y-heterocyclyl—,

0
H
J‘JJ\N/LH/N}_
200 " o o

0O

P
H

T

21) C4-Cg alky|——€’

wherein the alkyl, alkenyl, alkynyl and cycloalky! are optionally substituted with one or
more R® substituents, and the aryl, biphenyl, heteroaryl, and heterocyclyl are optionally
substituted with one or more R'® substituents;

Q and Q' are independently selected from
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2) Cl1-C6 alkyl, 25 3) C2-C6 alkenyl, 4) C2-C4
al kynyl, 5) C3-C7 cycloal kyl, 6) C3-C7 cycl oal kenyl ,
wordoozrosig2 30 8) heteroaryl, 9) heterocyclyl, PCIOFA2007/000428
het er obi cyclyl, 11) C(O-R11, 12) C(O O R11, 35 13)
C(O NR8R9, 266 WD 2007/104162 PCT/ CA2007/ 000428 14)
S(OmR', or 15) C(=Y)NRBR9, wherein the al kyl,
al k&yhR?R%al kynyl , cycl oal kyl, cycl oal kenyl is
opt'boaehl grsubstitut ed with one or nore R6
subs)(l uents; and wherein the aryl, heteroaryl,
het 83r9©)sR{j or and 5 heterobicyclyl is optionally
substituted with one or nore RLO substituents; R13
and R14 are each independently 1) H, or 2) Cl-C6
Q anldk@! gre indepdndehlly saldctd 4roar e conbined to form a
heterocyclic ring or a heterobicyclyl ring; and R20
is iafﬂ?%) NH2, or 15 3)NHFnoc. 89. Use of the
conppheteroafyl, dny ayhandothe hleterosryl being optiofally substituted with one or
magwf actyre of a nedicanment for treating or
mo év@Hﬁ?tﬂﬁerﬁs'di sease state characterized by
i nsufficient apoptosis. 20 90. Use, according to
cl a}\hms 88 or h the disease state is cancer.
Aagg

89, in whi
@é"é'”ﬂ?p?’lﬁj@"%ﬁ%%‘ﬁﬁ%ﬁﬂm any one of claims 1 to 71
for1yheHpmnuf acture of a

2) —CH,CH,—,

3) —CH(C,—C; alkyl)-,

4) —CH(C;-C; cycloalkyl)—,

5) —Cs—C; cycloalkyl-,

6) —CH(C,—Cs alkyl-C3—C; cycloalkyl)—,
7)—C(O) -, or

8) —C(O)OR",

R' and R' are independently selected from
1) H, or
2) C;—Cs alkyl optionally substituted with one or more R® substituents;

R? and R* are independently selected from
1) H, or
2) C;—Cs alkyl optionally substituted with one or more R® substituents;

R® and R** are independently C;—Cs alkyl optionally substituted with one or more R°
substituents;

R* and R® are each independently selected from
1) H,
2) haloalkyl,
3) «—C,—Cq alkyl,
4) —C,-C; alkenyl,
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medi canment for treating or preventing a proliferative
di sorder. 25 92. Use of the conpound of any one of

wQcioar/msié2 to 71 in conbination with an agent fROIT/CA30@7/000428

manuf acture of a medi canent for treating or preventing
a proliferative disorder, wherein the agent is
selected from a) an estrogen receptor nodulator, 30
b) an androgen receptor nodulator, <c¢) retinoid
r ec®pt-6e- Pt or, d) a cytotoxic agent, e) an
antayor el i agent, f) a prenyl-protein
tra(ls sf g:lr ac%:t'rylerr?ﬁtkgh tor, 267 WD 2007/104162
PCT7)®&@@@?/CM@931E®W g) an HI\/G CoA reduct ase i nhibitor,
@ lél}y Y protease inhibito i) a reverse
scri’ptase inhibitor, k) an angi ogenesi s
|nh9)b*|—hgﬂer0&5yll) a PPAR-.y agonist, m a PPAR-.6.
agofi\st petd 009‘5] || nhi bitor of inherent nultidr ug
resi stance, an anti-emetic agent, p) an agent
useTUI«—hetetdbmyclvleat ment of anemia, 10 q) agents
use Rpe treatment of neutropenia, r) an
|mTu oI ogoc ehhanci ng drug. s) a proteasone inhibitor;
t) 3) «HOM)Q-RAibitor;' u) an inhibitor of the
che tr ke activity in the proteasone; or 15
E@ pgs}gﬁﬁeﬁhl%ﬁltors a nodul ator of the inmmune
sysi@m—scm)a-Rié but not I|mted to, interferon-al pha,

B s, SR G S e R Be o

oneasr hbre Rdubsiitaerits;nend Widrein dhie anyll eteroaeyl glzeterooyclyd esatdh

netbEERO e cpFRRLY sttt imati & mfa A LoD AREANES e

humani zed

R%is

1) halogen,
2) NO,,
3) CN,
4) haloalkyl,
5) C1—Cs alkyl,
6) C,-Cs alkenyl,
7) C,-C,4 alkynyl,
8) C;—C; cycloalkyl,
9) C5-C; cycloalkenyl,
10) aryl,
11) heteroaryl,
12) heterocyclyl,
13) heterobicyclyl,
14) OR’,
15) S(O)mR’,
16) NR°R®,
17) NR®S(O),R",
18) COR’,
19) C(O)OR’,
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ant i bodi es HGS-ETR1 and HGS- ETR2; or in conbination or
sequentially with radiation therapy. 93. Use of the
womopodmee of any one of clains 1 to 71 in COMBATACAIINT/000428
with a death 25 receptor agonist for the manufacture
of a nmedi canent the treatnent or prevention of a
proliferatjve disorder in a subject. 94. Use,
accGONRIRY. cl ai m 93, in which the death receptor
agosy hRBRAI L. 30 95. Use, according to claim93,
in %i%c((hj)ﬂwReﬁé\eath receptor agonist is a TRAIL
ant 2H8AG(0)BE. Use, according to claim 93, in which the
dea tgn agoni st is in an anmount that produces
a s%:ﬂe(?%@?i@ ‘ef fect. 35 268 WO 2007/ 104162
PCT2OBCEIROO0428 97. Use, according to claims 92 or

93, »d nGRegohe proliferative disorder is cancer. 98.
A p%%?wn%@%ﬁ'?.%m conposi tion conprising the conpound

whereingthg anhehetsroaryheteracyelyl, arrd hetatokisyiclyliis aptipnally substituted with
oneog%g}gc,@ugm?&ueyﬂsaccept able carrier, diluent or

exclprent, for treating or 5 preventing a di sease
state characterized by insufficient apoptosis. 99. A

R har maceuti cal conposition conprising the conpound of
any one of clainms 1 to 71 in conbination with any
conmpoidnd that increases the circulating | evel of one
or %ﬁath receptor agonists for preventing or

trea iaﬁ%al proliferative disorder. 10 100. A nethod of

pr ePppCi—+Q0y atkkybhar maceut i cal conposition, the nethod

co LShkNgy 1 Xi ng the conpound of any one of clains
1 ?Icg)r‘;zlé,‘\"‘ %“?’F?’Wa phar maceutical |y acceptable carrier,

di | 8e@f-Coalkgxti pi ent. 15 101. An internmedi ate conpound

represented by Fornmula 19-2: P&0 O N PGL X PGL N O
oP )(i@?"ticy%%k%'i n PG, PR, L, X are as defined
her 2) 0;-CPcylialkeAnl, i nt er medi at e conpound represented by

For Er}.l’(l]r?] 20-1 a:

9) heteroaryl,

10) heterocyclyl,

11) heterobicyclyl,

12) R®BR°NC(=Y), or

13) C4-Cs alkyl-C,-C, alkenyl, or

14) C4-Cs alkyl-C,-C,4 alkynyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents;

R® and R® are each independently
1) H,
2) haloalkyl,
3) C—Cq alkyl,
4) C,-C; alkenyl,
5) C,-C4 alkynyl,
6) C;—C; cycloalkyl,
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269 WD 2007/ 104162 PCT/ CA2007/ 000428 RARS5N O N. PGl

Xi 20-1la PGL.N O NRAR5 wherein PG, L, X, X1, R4 and
wWRIzIE1@s defined herein. 5 103. A net hod f orPQIneA2007/000428

preparati on of a pharmaceutically acceptable salt of

conpound of Formula | and Il, by the treatnent of a

conpound of Formula | or Il with 1 to 2 equiv of a

phaf)feceutycoalkepylaccept abl e aci d, as defined herein.

104g met hod of detecting loss of function or

suppression of IAPs in vivo, the nmethod 10

congrheiﬁrﬂ@fy', a) administering to a subject, a

t he j y effective anount of a pharmaceuti cal
con{a@@%ﬁ%@,@'y!é\ccor ding to claim88; b) isolating a

t i skdetesofitysii,r om t he subject; and c) detecting a

I os§%)<g(o§%ncti on or suppression of IAPs fromthe

sanpl’e. 5 The nmet hod, according to claim 104,

whet®IGOKR', AP is XIAP. 15 106. The net hod,

acc ' ® claim 104, wherein the AP is c-1APL.

107?‘{)%4§%ﬁ%thod, according to claim 104, wherein the
whergin the atkyll alRanyl,20kyhgig cycidatkyhesytloalkermt isondpnajly sobefiteteewith

1 r et t i I e
onel et Pthot s D3y e 1 A Ete R, feterol iR, ohAC
heterobitgélyltis eptiomally dub@tituTedewitreorieoat, mare (P stibstjtueotsc| ai m

104, wherein the tissue is isolated fromthe 25

hemat opeoti c system 270 WD 2007/ 104162

or G §&the0dit2the nitidhen Btrem teewhioll theyerebordey forn afige,raix or
sobR o DhE ARG P SBoflstpdie} R BHET KR ppstivents
nononecl ear cells. 271

R is

1) halogen,

2) NO,,

3) CN,

4) B(OR™)(OR™),

5) C-Cg alkyl,

6) C,-Cs alkenyl,

7) C,-C4 alkynyl,

8) C;-C; cycloalkyt,

9) C;-C; cycloalkenyi,

10) haloalkyl,

11) OR’,

12) NR®R®,

13) SR,

14) COR/,

15) C(O)OR’,

16) S(O)mR’,

17) CONR®R®,

18) S(O),NR°R®,

19) aryl,
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wherein the alkyl, alkenyl, alkynyl,
with one or more R® substituents;

R"is

20) heteroaryl,
21) heterocyclyl, or
22) heterobicyclyl,

1) haloalkyl,

2) C,—C; alkyl,

3) C-Cs alkenyl,

4) C,-C, alkynyl,

5) Cs;—C; cycloalkyl,
6) Cs-C; cycloalkenyl,
7) aryl,

8) heteroaryl,

9) heterocyclyl, or
10) heterobicyclyl,

PCT/CA2007/000428

cycloalkyl, and cycloalkenyl is optionally substituted

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R' substituents;

R'?is

1) haloalkyl,

2) C1—Cq alkyl,

3) C,-C¢ alkenyl,

4) C,-C, alkynyl,

5) C5—C; cycloalkyl,
6) C3-C; cycloalkenyl,
7) aryl,

8) heteroaryl,

9) heterocyclyl,

10) heterobicyclyl,
11) C(0)-R"",

12) C(0)O-R",

13) C(ONR®R?,
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14) S(O)n-R"", or

15) C(=Y)NR®R?,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicycly! is optionally substituted with one or more R'® substituents;

R™ and R are each independently
1)H, or
2) C4-Cg alkyl; or
R' and R are combined to form a heterocyclic ring or a heterobicyclyl ring; and

R? is
HH,
2) NH,, or
3)NHFmoc.

89. Use of the compound of any one of claims 1 to 71 for the manufacture of a
medicament for treating or preventing a disease state characterized by insufficient

apoptosis.
90. Use, according to claims 88 or 89, in which the disease state is cancer.

91. Use of the compound of any one of claims 1 to 71 for the manufacture of a
medicament for treating or preventing a proliferative disorder.

92. Use of the compound of any one of claims 1 to 71 in combination with an agent for
the manufacture of a medicament for treating or preventing a proliferative disorder,
wherein the agent is selected from:

a) an estrogen receptor modulator,

b) an androgen receptor modulator,

¢) retinoid receptor modulator,

d) a cytotoxic agent,

e) an antiproliferative agent,

f) a prenyl-protein transferase inhibitor,
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g) an HMG-CoA reductase inhibitor,

h) an HIV protease inhibitor,

i) a reverse transcriptase inhibitor,

k) an angiogenesis inhibitor,

I} a PPAR-.y agonist,

m) a PPAR-.5. agonist,

n) an inhibitor of inherent multidrug resistance,

0) an anti-emetic agent,

p) an agent useful in the treatment of anemia,

q) agents useful in the treatment of neutropenia,

r) an immunologic-enhancing drug.

s) a proteasome inhibitor;

t) an HDAC inhibitor;’

u) an inhibitor of the chemotrypsin-like activity in the proteasome; or
v) E3 ligase inhibitors;

w) a modulator of the immune system such as, but not limited to, interferon-alpha, Bacillus
Calmette-Guerin (BCG), and ionizing radition (UVB) that can induce the release of
cytokines, such as the interleukins, TNF, or induce release of death receptor ligands such
as TRAIL;

x) a modulator of death receptors TRAIL and TRAIL agonists such as the humanized
antibodies HGS-ETR1 and HGS-ETR2;

or in combination or sequentially with radiation therapy.

93. Use of the compound of any one of claims 1 to 71 in combination with a death
receptor agonist for the manufacture of a medicament the treatment or prevention of a

proliferative disorder in a subject.

94. Use, according to claim 93, in which the death receptor agonist is TRAIL.

95. Use, according to claim 93, in which the death receptor agonist is a TRAIL
antibody.

96. Use, according to claim 93, in which the death receptor agonist is in an amount
that produces a synergistic effect.
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97. Use, according to claims 92 or 93, in which the proliferétive disorder is cancer.

98. A pharmaceutical composition comprising the compound of any one of claims 1 to
71, mixed with a pharmaceutically acceptable carrier, diluent or excipient, for treating or
preventing a disease state characterized by insufficient apoptosis.

99. A pharmaceutical composition comprising the compound of any one of claims 1 to
71 in combination with any compound that increases the circulating level of one or more

death receptor agonists for preventing or treating a proliferative disorder.
100. A method of preparing a pharmaceutical composition, the method comprising:
mixing the compound of any one of claims 1 to 71, with a pharmaceutically acceptable

carrier, diluent or excipient.

101. An intermediate compound represented by Formula 19-2:

PG20. O

1

N-PC
X
4
X
N
0~ "OPG? 19-2

wherein PG', PG?, L, X are as defined herein

102. An intermediate compound represented by Formula 20-1a:
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R4RN._O
1
X1
4
X
ogiN ) 20-1a
o0”~ NR4RS

wherein PG’, L, X, X', R* and R® are as defined herein.

103.

A method for the preparation of a pharmaceutically acceptable salt of compound of

Formula | and Il, by the treatment of a compound of Formula | or Il with 1 to 2 equiv ofa

pharmaceutically acceptable acid, as defined herein.

104.

A method of detecting loss of function or suppression of IAPs in vivo, the method

comprising: a) administering to a subject, a therapeutically effective amount of a

pharmaceutical composition, according to claim 88; b) isolating a tissue sample from the

subject; and c) detecting a loss of function or suppression of IAPs from the sample.

105

106.

107.

108.

109.

110.

The method, according to claim 104, wherein the IAP is XIAP.

The method, according to claim 104, wherein the IAP is c-IAP1.

The method, according to claim 104, wherein the IAP is c-IAP2.

The method, according to claim 104, wherein the tissue is a tumor sample.

The method according to claim 104, wherein the tissue is normal tissue.

The method, according to claim 104, wherein the tissue is isolated from the

hematopeotic system.
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111. The method, according to claim 104, wherein mononuclear cells are isolated from

blood, and AP suppression or loss is measured in the mononeclear cells.
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