WD 2008/ 128171 PCT/ US2008/ 060215 DI AZO BI CYCLI C SMAC
M METI CS AND THE USES THEREOF BACKGROUND OF THE
WO DMBNIHICN Fi el d of the Invention [0001] Thi s PC/Es1008060215
isin the field of medicinal chemstry. In particular,
t NOTA Y B10YC L€ SWVESCt RIIBORTOCSBA NIDAH Y (GSASt THIERREOF
mmetics of the NNterm nal sequence of Smac which
function as inhibitors of Inhibitor of Apoptosis
Proteins. The invention also relates to the use of
these m meti cBAOCKGROIENGY Qff THERINVENIGONel 1's to
the induction of apoptotic cell death. Related Art
[ 0002] The aggressive cancer cell phenotype is the
Flerlﬁ??f‘t!h'é lg\fenam?{ari ety of genetic and epigenetic
era ions Teading to deregulation of intracellular
signal i ng pathways (Ponder, Nature 411: 336 (2001))
e conmmppal jt or . all canpcer cells,
[0(}0& aljty f I

bir fail Pl BB Bl Ehea elép%fpméscwagrc apgmx Ry particular, the
| ack:,RhtiAPRERRS! & %oﬁﬁ%ﬁt@oﬁiaﬁydéﬁlstrﬁﬁe&j ehifdiRs! Bf 1the N-terminal

nor mal apoptosis machinery I1s” a ' mar k of cancer
( Lowsquenceadl SmaCavheenbigenas as uﬁlibl%ﬁ of 2UOR)or. oﬂvmctptosm Proteins.

C et P i RRE bRt b e iR RoD AR b ensiizing
I ndicgiech e indhcibnl STApeReRt 881 &atid cancer cells. The
inability of cancer c s to execute an apoptotic

program due to defects in the normal apoptotic
c ery is thus often associated with an increase
Reﬁecﬁ%@l stance to chenot herapy, radiation, or
i mrunot her apy-i nduced apoptosis. Primary or acquired
resi stance of human cancer of different origins to
(0003} r ent  (The aegrernvopraaegcsllhaulyrovisabolsws psa a&m@&% genetic and

., EERRt: BERRNS Teddind 40 ERRMETOR G SHEf Rt g athvays
407 (Bddet, 2000 )4.1 1 366 0200 1ng| The cwuimendityafod afl Lctanxree cells, however, is

efforts tomards desi gni ng. and devel gpi ng
mol &t TaHusedp gfé@%é%gmp&owrpg%%ﬁb apd gk ;ﬁpa@pflate apoptosis due

| MDEPVERSHNY iteehorfAf afitRbdid Mw@ﬁm&r‘tyfl@ aq{allﬁ?aﬂg %f cancer (Lowe et al.,
patients nust include strategies specifically

t ar etcivegeoesis c2l:H8F e€i080Bnce Mwt apopindscancet nthtthpes, including

Lfggﬂeih%téa %{tilcn%ggﬁ§ ﬁc%f?té)glte?%{(i Y}ﬁ}t}%ﬁ%ﬂ}%&p&%iﬁ{)ﬁg by indirectly
in - indhcMB ARPRIsk2B1 ddncBCTLNS2A0-/ ABNRAS of ‘é@ﬁt‘éﬁ%eﬁ@'té %xecute an

represents a highly prom sing therapeutic strategy f
newapgitipteanwaram dpeado defcgnn the normal apoptotic machinery is thus often

associated with an increase in resistance to chemotherapy, radiation, or
immunotherapy-induced apoptosis. Primary or acquired resistance of human cancer
of different origins to current treatment protocols due to apoptosis defects is a major
problem in current cancer therapy (Lowe et al, Carcinogenesis 21:485 (2000);
Nicholson, Nature 407:810 (2000)). Accordingly, current and future efforts towards
designing and developing new molecular target-specific anticancer therapies to
improve survival and quality of life of cancer patients must include strategies that
specifically target cancer cell resistance to apoptosis. In this regard, targeting

crucial negative regulators that play a central role in directly inhibiting apoptosis in
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[0003] Two cl asses of central negative regul ators of
apopt osis have been identified. The first class of

WO e@ahzfiors is the Becl-2 famly of proteins, aBCT/US2008/060215
exenplified by two potent anti-apoptotic nol ecul es,
Bcl e@nhcandelBeiepXiscris atlaphls fréaiining theraptutic Scategicéor new anticancer
281: 132(? (1998); Reed, Adv. Pharnmacol. 41:501 (1997);
Reedrugdesign. 3 cell. Biochem 60:23 (1996)).

[00DBFT apeutriyg, §hdsal GGl Roalied ﬂ‘%ﬁlaﬁgs g?hg%_t&@ha@%'b’e&-identiﬁed.
In cancer to restore cancer cell sensitivity an
ov eflTbo Mestraass sif angléatofs isdime Brl-2 éahrhéy b prapoptassixsmphfied by two
been extensively.rev Adans, et ., Scienge .
261 passpsTir IOt RESEHER IS el proieis g RdEmegy L. Science
Reedgetl 324 (19978) ®Rbd, 4B.0PhEMachP: 2135d11%9ﬁ)h) Re&ff\é?rcﬁ' J. Cell.

| aboratories are interested in designing snal

ol Eéuheni ﬁﬁ %l(ﬂ?ﬂ@) off h@@pe@lc sgqa,tg:gg@fmxt_arge[tmgdalql -2T¢rgl Bel-XL in
s€ Conﬁjc 1(’: tFFitote ot caﬁ IR 1th tyva% }r'lco?nte resi ttance f cancer cells to
apopt 081 &” 18 {%8 Sheg PRy Sopt osi's 6?8 8

(1 Aapapt&dipmreawén%&te@gwely(ﬁeﬁeae@exdarﬁﬁem Scﬂe%s&)zsz 1322 (1998);
Sal vesen et at Bi ol .

3: 40
(208239, Aa‘vhi’éaré'r%@é 4|1 el d&j%%ﬂp?\@ftdeﬁftrﬂé duel!- ﬁoclazmAﬁO 23 (1996)).
I A
gur gie%elr?]lc ﬁll):;a%*rlelsvlar_épﬁﬁeje apo éﬁéﬁng}?é@%&ﬂl? BlhlbltOI‘S of Bcl-2

pr oted Bsl-Kbt ent | y suppress apoptosis i nduced by a

| ar ge varlety of apoptotic stinuli, inclu
(06 not her T4patrond ?ﬁ@ntr?latﬁga&weorﬁgu latoes Oﬁd Wﬁﬂ%&sﬁ%"rhsb@hlbltor of

I N GANA&S ?ﬁ)’télﬁs g[A PP EdevErdux s Ml (BFe BLAR)3:339 (tlb@9 Salvesen et

nost ot en inhibitor In suppr essi ng apopt 0OSI S
al | abf Nuh&ev AHolretdik ol Bel0di (R0@1)).atThjs dpo ptldsd@ 16”0&51& such as

(208805, RGPS, Oy TGRS 35781 (AR5 . 10

Dever t ur ,
S MU 1 A ST 40, gt s by

18: Mgezvqu@mgf apom@@l stimudt, izgludingahrreqth@apeutis peg@sxadiation, and

(2001)}%1110t IeéP S Cehsy role in the negative
reguri[1 on - of apo 0sis7in both the death

[0008¢ ept or XBfkadt leP axKh)he thi heehpstdiit iahivedi at eebpressing apoptosis
pat hways. XI AP functions as a potent endogenous

apopmeag 11 af the LA B rmepybeas (Iéelﬂkyefmln diPagrosi P pot EPI Yy LaCasse er
i nhipi bh‘@&égewfﬁ%zgﬁft‘?g% Ergk&kg&lﬁsazagggaﬁ”t‘hxm0573 7787 (1998);

enzyries, caspase- et at
Bi oDev@aem er 273 NaBife (WBDY; (mvgr Sux @talat NanNat4d 18 (1999);

o BeAEb 7 . VB o oD (oo o abs Lieprikes. 611562
it04(27(§?5bc ex1Ae ?lay@ll k%?qgle(lgqgél}le%a@v@ qgglﬁétlo%tof’ a@gﬁokls in both the
Hu aldgatbtrecapto;r -n@elidted] @t thIm¢®(h0114r)a -mxdiared pcadmaas NXIAP functions
gg:ﬁ? nag apggl v rdggglloﬁp ! %%%glsognh%'?oet ‘t())ys | cﬁrecﬁ? eblndlglg ar}d potently
inhibiting three members of the caspase family of enzymes, caspase-3, -7, and -9
(Takahashi et al., J. Biol. Chem. 273:7787 (1998); Deveraux et al., Nature 388:300
(1997); Sun et al., Nature 401:818 (1999); Deveraux et al., EMBO J. 18:5242
(1999); Asselin et al., Cancer Res. 61:1862 (2001); Riedl er al., Cell 104:791
(2001); Chai et al., Cell 104:769 (2001); Huang et al., Cell 104:781 (2001)). XIAP

contains three baculovirus inhibitor of apoptosis repeat (BIR) domains as well as a
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WD 2008/ 128171 PCT/ US2008/ 060215 C-term nal RI NG

finger. The third BIR domain (BIR3) selectively
W@ a00gard’caspase- 9, the initiator caspase i n PEEUS2008/060215

m t ochondri al pat hway, whereas the Iinker region

bet WeermBh RRIMNGdingER2Thathiddi BIR ﬂmhalilnC(BSlma)SSE}eﬁtlﬁé‘lﬁ targets caspase-
caspase-7 .(Sal vesen et at
Bi 05 the: mtiat?rze%?@%e ey @Has'c\@)&dﬁ@l P%}hwxxpvvb?ré% Heglinker region
t heb%ebﬂ @IR‘P And @fIRﬁllﬂhﬂSl'fkrlfo%h 9%@9&5§§nd &Js ﬁ@%%@é}{ et al., Nat.
that the interaction wth caspase-9 Is
cr i tRiev,aMolf Gielli B®Li Ml 1b(2002N. OF hlﬁ'pblpdmglts XIE[qu:Veelts the activation

Sri.nivasul a et

Cel | Bi ol 152: 483
at of ﬁﬂtt{aﬁﬁs APy & £ 16 208455 @Eﬁ%ﬁ@%ﬂﬂ&% A ggpase-9 is the most

apopEiRsil Fodkts tiRgbitdaveT asgo@%m @kbrcd:af, Phase, BaIPRIIUL3 (2001);
where nul tiple signal ;q&p at ways conver ge,

str §tlegy|aelela tearz@eiwtmge 216%9%})0\/1%60@@5%&115@% b@@ka ppgptosis at the
eff Ct IlyS Ic { fﬁe c, EleSI %t aﬁ]%‘e O It1 %ncera Cel a converge,
apopt 051 ?ﬁ“’—uﬁ Phdye, & TR VST RgH U e gl E%é’ﬁfhw KR OnVers

et §ﬁrate%]1és tBigeling Qbm n&?y7 p%'@@o (b%OQZﬁeklall&()@@@tlve to overcome

Al t hou the precise role of XIAP in each t

cané&esistange pﬁﬁam%?ﬁlls(f@ ApPRieEs (Fuldroerdds &@éwe é@qdd 5&98 (2Q02); Arnt
moupt j,ng k%zd@}lf’e?f%hh&‘?é@b@ﬁ Is widely

over expresse many types cancer and may play an
[0006por t antAltholgh itie pheiser mi¢ Dif axibAP oh daah]ctgpe ©€| daacdroisafar from

vari ety of cur.rent therapeutl C agents ci k et _at
Apo fPBBIcEls  1gersioogdo Fyidencecis sougting o 15'319&@9%\% XIAP is widely

17 ggé}ZXﬂr@&%@ )id- m&@p%@e %f%n@éroﬁrfd ﬂla\ﬁyaﬁlag Oa!ﬁngnﬁ&talﬁte role in the
expr essed I n nost human cer cel
i nefssls(téﬁamnf eanetr .cellCrd a Va@atrycdr CURes tBrdpegtc @gﬁ@mljlolmk et al.,

bac e S Fomaqtaras EtsSEendr. (e Birdy 1T dael dBRD S A
[00vaf si gnbﬁApaﬁbteyn Ivmggﬁﬁné lt!dS \HeV@J rds$@MA &losBlof thONCT 60 human
Cancer Res. 1796 2008} Xl A was found to be

expﬁmedell hnelslﬂf@mnn@lql g émtc@tqeoﬁas 6 ViRG 4 Ak MR L hsndysis of tumor
néoﬁl | &Dggtgpeg%lfs[yzwrze)a 6%70 gé 9[?())\)\1 ({: Hlag ﬁ}ose w3 lower levels of

Nat ur $ouid

expraapekhd mgﬂﬂﬂmmtlyptcﬁf;gtma@mﬁanwamﬁlekﬂ 8l.,a01h. Cb@cféﬁSRes. 6:1796
Apo2 i and/turmr necrosis factor-rel ated apopt osi s

i nd(RI09Y- | | FANE- wasdifeundd tapbpt eressed  ¥r deimene madigewrt glioma
el b g&m&@&t% GHEREE, Bl HOREIRI A900RCHINE'Y O, Nare Med

et at Prost at
I\/bl 8 803r(f2@02))l'hKIAP whs Tt 10 2802 p)essedl iARuiman prostate cancer cells and

ove ressed in n smal | ceII Iun cer in .
pat bERRL “RRer i Qunoy SCios kst 9T gﬁ&@gﬂ N5 ighcing ligand-

dfaof o8t At prosthte HREE SlelRER: 1fd 'p‘r’bserQ%C 8f -mitochondrial
128: 554 (2002)). ExpreSS| on of XI AP and | ack of down-

r egattatation (McElﬁn&Fétquoerstelatﬁelﬁ (A00R);cNg pt at.i Mohaliencer Ther.
bee ed Cc latin resistan human .
ovari AT ASERF e & SEr S prihe ¥ DB ok s heer (NSCLO) i
( 2084dentCh@NBas been implicated in pathogenesis of NSCLC (Hofmann et al., J.
Cancer Res. Clin. Oncol. 128:554 (2002)). Expression of XIAP and lack of down-
regulation of XIAP upon treatment with cisplatin have been implicated in cisplatin
resistance of human ovarian cancer (Li ef al., Endocrinology 142:370 (2001); Cheng
et al., Drug Resist. Update 5:131 (2002)). Taken together, these data suggest that



et at., Drug Resist. Update 5:131 (2002)). Taken
toget her, these data suggest that -3 WD 2008/128171
wWERMBWUEA008/ 060215 Xl AP may pl ay an i nport ant PEDUS20081060215
resi stance of several human cancers to current
t hexdpeuhay pagentisipoftd@Ble ihntdgundeyofaetvdrhiehuhamoehncers to current
vessel wall is essential for vascular honeostasis and
or gHKTENGHEE RFAS- A dynani ¢ bal ance between endot hel i al
(0008 | sur Yﬁtg%llt?ladﬂhéﬂﬁﬂhoﬁs%l v&‘a@lnltsrésgéﬁhgfs c])trcbag 5 homeostasis and
Integrity ring vascul ar devel opnent an ol ogi cal
anglotgterfemt@n 1A djyumnib é)ehnsdwb@metm atdothichRL del] wrvwal and apoptosis
essent i i ntaini.ng endot hel i cell survival .
nd BBy elos dRisn BT SLRERG, Pkt adlaqrient Vand” pathological
d ev @%%19@@1@&15 ( Bafat Bbéh flowndthat cINL U s$ANEL fof fasaidRP endothelial
such, clAP-1 may play an inportant role in
t he celbmurvivial afd blagd @g@nle@r@eoawals islutiog vessstas|development (Santoro ez

? Srrrreér IS 'éesgg’yegllfgg%g?@{@g? b SS Sl}C%l chIg%[Q’e ra?:g)lla}%nanalpnportant role in

pr oggs Sontlfoatdﬁeingldgbndsﬁs hrity Blove dvedkel moancostatie rduﬁflg embryogenesis,
di fferent, sonetinmes interconnected, signaling

pat mmy@ratl@amdq@m@g@@m degradation. The pat hways
[Od(ﬁxo' VedA&)pg’%sﬁsuH’?? yl gl E%‘%g@eg{ I@@lgptlpﬁ Fn SR{%&Q}?M?Q number of

many f act as t e’'tnsul't or ‘1 nsu
i ni difadgrentf stwnqnmwsestmcoﬁhdrwd kigadlarespatincaysdeadimeto cell degradation.

activati or .ov ctivation of specific receptors,
SuC gspa% V8 &Ry \5@1 i§rp BRrtican foym Of HOBHRBY epsg}g Pffpny factors,

nec@@c‘ﬁ' s fﬂ%c{ngﬁlt QJr HHQJI&T‘LNE@}mUétH R P(?c%ﬁsos'(ﬁher factors include the
factor-relate apopt osi s-1 nduci ng I I gand (TRAIL

Apo2tt)vation oFASclarigation oAnpthibe raeperyisncings tlfeamtwatlorsof "death"
the t cel ince different

e Rt by aiis' Bl ATpiie P Gl e ElSe gtgr-related
typepd s(iﬁiddﬁ @b i hnd 1L dINEBoTISCEPE AS 136hd.VAhH®BB: d
[OOl%]ﬂtQI'RAI L ok %Ln ﬁ%g&been gohm?/n to be%a sel ectlveetemllnlng

and fé}?@lrelﬁtthﬁ? mvacpé recdfwhiglp epnyeived, Hinecaditlerent sighalingopathways are

Aot i Bt O EIAPELTR Sl B s g tivation.
[o(ﬁn] Sci QMLZG@OQL;- haé b@&?)sl)ov@fi td BAI d_s&é’ctfvlél dnldﬁ%telﬁrlnducer of

DRS) (Wi et at., Naf. Genet. 17:141-143 (1997); _Pan
et APODtosiy e s Gerls o lput Mg;mlal %ﬂ% a0 Bindge, o gitypicef two pro-

dea t ﬁo RRRP TR(&%%Q&%Q? LTRZ&%RT ﬁﬁ} RBA; apop! %%fe?zce 276:111

recept ors I n ces the rmati on
dea(H97pduc TR i B2 AIKIbGEROmp| BRS) DWﬁcn ahiNed Genet. 17:141-143

con r ecept tor (Kisch t '
q%hsmﬁqlq )?t fz ilf”f@égg)g?g }(Eg%ﬁ Sﬁala%ak etJalC B‘E@Bﬁ J. 16:5386
Che (199272 A3U0Ridn200He) ]fnroafff)@ plofie Riadr f%cgﬁtoﬁnb}b MRAR! Bfduces the
caspase Once DISC is or med, caspase-
aut derpratioe 9 ddathnodwatd Mgnﬁmgbgomm@u@I@Cpr wRichri dopsists of receptor
( NE?%‘B%) gg an adaptor (Kischkel et al., Immunity 12:611 (2000); Kuang et al., J. Biol.
Chem. 275:25065 (2000)), and caspase-8 as an initiator caspase. Once DISC is
formed, caspase-8 is auto-processed and activated by induced proximity (Medema et
al., EMBO J. 16:2794 (1997); Muzio et al., J. Biol. Chem. 273:2926 (1998)).
[0011] TRAIL has generated significant interest as a potential cancer therapeutic

(French et al., Nat. Med. 5:146 (1999)) because of its selective targeting of cancer

cells, whereas most normal cells appear to be resistant to TRAIL (Ashkenazi et al.,
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at., EMBO J. 16:2794 (1997); Mizio et at., J. Biol.

Chem 273:2926 (1998)). [0011] TRAIL has generated
wae@aid1tant i nterest as a potential cancer thRCHPS20D$/@60215

(French et at., Nat. Med. 5:146 (1999)) because of its

sel selehae 28 &1 383 i(02P80f VWedamerer aigl Na:. Mbgr 457 N899)). Systemic

?Z; gallgﬁlgglll'altlgfl ao&?leﬁlﬁ %a%orzigglgg g_agt%fetlgn(-ir Ec\)ﬁleclz_tive at killing breast or

PCT L M%%ﬁég@ﬁg%%m&%' £4C oﬁﬁm}igﬁv&%p%s}nlce%l?&éﬂ( ef al, Nat.

157 (199 temc admnistration
of Wlllﬁaél%m)vehlthmlgheTRAﬂb candpedifiedlyi ki many types of cancer
k|||| br eas

S ortiR S dnpsrs i T RALE R AR il ag s ARG Cancer Res. 6:335
Med @01)?721(21%29@9)& céh&éaqe@hﬂ RAVL (8@D))s Pacddditodl kihcer cells have

ki II ﬁ gpes of cancer cells, many others display
TRAbgerr leidid mmellcv(at@mrpé@ntdlodles@npnoclmmh@epolszel@nal@t13135p601ﬁca11y

(200 c%gmze 81t 1r%tRAaI&_1 litl oh?ﬁ%ﬁL%S 59:2747 (1999)). In

addi T ancer ce ave been killed by

[00ERP! | cat Numcpbusantdhanding hateBeaCidentflicdOss Rt @vdded responsible
that ecifically recognize either TRAIL-R or
TRAfeL E&Aﬂfwmncmu FEIED BRCCHEMHAR C5ivs athd pembiepf levels, including at

' deﬁ_ Iécg]?[ma?evgpttﬁ@%é(@hdﬁ@%v%[ S Js?ﬁﬂt%@ﬁdrﬁlrlg letiéln%nd at fthe DISC

ance necha ns exl st
| evédvsl. iFoelcualinplg, &dss dffmlsp&e-@pé@‘redsﬁmeﬂeltmdtoﬂ hovadr Mad. 6:529

: gzadooy‘%o&t'gﬂhﬂ%ﬁgonf :{éqzrz%fe) °) pZ}gg @5%{&)2?@5 15 pexpression of the
(Te'cél\iv}llaql FRICE 1{}9151‘[0#\/;{%&19 @?QIP)( )eF” h A2 ¢ LEuREr Res. 6:335

. I munol 833 expr essi on
of {280),c8hing ar aFLIC@EcemRebl 552)2745r 69% nKéebkd Ry of KiJmImmunol.

R 335
Can it pe B8l crags coRiitRiont B AL “JENF & bl shown tha
161@9@%&@&&@)&@%&% AROSE bl dse dr€ phiicantlytsensiiiY to receptor-

Yeh et at. have shown that cFLIP-deficient enbryonic
mousediatdsk aoptesiss Yah et @hrlmn@mllarlﬁy53§e(ﬁ@®&)) veevegal splice variants of
SRR B o BRR' e YL, Pl 5y PR gese o

knOWﬁlrlaﬂtn@FLlIZP ng at Sia@rlieeﬁpéhoﬁﬁl igdt | @TLIP-defkieRt smbaytdnc mouse
a laonger splice wvariant, cFLIP-L. It has been shown
t hafibEIash. brepms; tspistaninior TR Alle-iRdigsd apoRtRYiHBF dgiesult of retroviral-

bec 1a"t<§15t‘rra%‘s&‘1'ik1noh%ﬂfﬂﬂ-s gl‘é‘fﬁ dg?‘z’z?j APR d‘? ?r?'i‘m%sl Q(H))P S

resu etrovira nedi trans I'on
[00Bi n et afllthouEBBAlet teprdsdifds 37 pgt2aidly) prop@di@]candidate for tumor-

?Iatn gff JIS’QT I L L $re§c§ggtz%}a{1§gtlgg]tglpgelslr%egt%gg rp?’!cfn 1gentially in tumor

act LYt 'ﬂo(ﬂn ﬂ%nmal' sshQYURST, ARCRIRRL SreREEESH 80 EPAtbs-inducing
in tunor cells but not in normal tissues), many

candargscal discuased abewd. shantreqult, apgpicoswih |smiud11ugsgoften requires co-

glrjg 3 p%ég\gvl tﬁ&g% ?tgqiﬂz?n?%og cg@%oxw cﬁesr}ljllcgls £6 a¢ Ei‘évréea ‘ctllerapellljclc effect.

However, both radiation and chemotherapy have significant side effects, and are
generally avoided if possible.

[0014] Thus, a need exists for an agent that can selectively and efficiently sensitize

tumor cells to selective, apoptosis-inducing drugs such as TRAIL or TRAIL receptor

antibodies, without also sensitizing surrounding normal cells. Such an agent would

also be useful for reducing or preventing the drug resistance commonly associated
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treatment with irradiation and/or cytotoxic chem cals
to achieve a therapeutic effect. However, both

W0 208aed1on and chenot herapy have significant sPCEUS2008/060215
effects, and are generally avoided if possible.
[ 0034ih tHausse of neeptoexicdissed apopntiagaiicr tdhads, claus improving their
selectively and efficiently nsitize  tunor cells to
sel éﬁf?qtv@zle%ﬁag%@f@% Qmeﬁ _?erceg@nga@eﬁ thegapteal L or

[00hB{ L T eqepify, 3RkbRAARD \(‘%E&%Jt nﬁt'o%ﬁbrﬁﬁgﬁieh’v%d ng%tivator of
surroundi ng normal cells. Such an agent woul al so be
useftadpasesy wae digotined ay a pratvientlcagd tfiven dntoghomekiash@ntbe cytosol in

comonl ssoci at.ed. - 2008/ 12817 : .
PCTTORRVG AP Gopets bR (PRUTHLE B ol i B il Reedpiol 15269
apoptgo.CDGAACR! (WUED:33 UD0YH)NPSRME MY s{liBisized with an N-terminal
effectiveness and elimnating the need Tor conbination '
t he mdjvickendriab Gr&qtinResegwrnicy thasns prosiodBically sesovad during maturation
m t ochondrij a-derived actjvator of caspasgs). was, . .
et 1T 2tdE PELBYG ST WS forp ol AR BT alER arin x14P and
I nt athch@ARY 4150 dikrpt the DS to0ca3papt aid facBitatddhdpase activation.
(Budi hardjo et at., Annu. Rev. Cell Dev. Biol. 15:269
( 1999%c¢ iy petentpndoganeps inhgptog gf XpHB0) ). Smac is
t hesi ' - ' m; I A
10G8F ot ngF e iR, b S Ehreo b BIGE 133 siutuges of the BIRS
dur dogamedfuKaAPon cangplthevitheSune ppakinpant peideInme reasitly been

sho to directly interact with X AP an her__| APs
andégﬁnﬂm§¢d§PntﬁEF’ 6iﬁaﬂnémW@-é§§§§§é2(gﬁépx Wu et al., Nature
facihb 3L 20a6P %‘P%u&‘:@'f vight 'I\Q'Ebrm(i)%gfgﬁ&a éptﬁle%@tsﬁl{% (Ala-Val-Pro-Ile,

endogenous | nhibi tor XIAP. | I 'gh resol ution,
exper AVEBN{(SEQtIPr¥e:1d) reengiioayal suffad) gworeion thee3IRGf daniven of XIAP

BI dgmai n of XIAP in conplex with Spac protein an
pep AL §U8 JodEey BRERE HEeT himed § Gueat s Suets. The
Bi Olintelei®dR béttReR BERS GROQQYpasd Ris alko , bARIIMOGN to involve four
408: 1008 EZOOO)) (Figure 1%3 The N-term nal ' '
t et resjpsgs (- Bir-Badthe( @l ATVRI(SPRID NE;2)) on tvpninpggigrinus of the
.0 Sl g SEAEES  BREAPAD B Ry B, v
I Nt edcaat ktQdiss dade \cafvidehgMaddrsordantcacthst. Sthi€ promotes the catalytic
interaction between BIR3 and caspase-9 has al so_been
sho#fiviy efrkrspase-9f BUFOMPAEBEIIEE CEsipse-I ot the gapp bindipg groove on
ATPE, ( D n a reon : . .
Srat® e ol ShE BRI b PIRA AR DLl AOE I5ziass 001
on SheivBhES edon@anre 3¢0aia200Mgcent st udi es have

OB ) D RS S ST L i, o
cas M%T&ng;pﬁnlgrt}ﬁuﬁﬁﬁ%obdcmfegﬂu% OPUR Sac bideeis Yhd 3G&ll-defined
of the BI domain (Ekert et at., J. Cell Biol.
152 svigBe(209E)an theBIRB daswiraoeXIAR.. Thiky wabiedf Gniatpeptide AVPI

( 20%]%(5 1D NO:1) to XIAP BIR3 (K4 = 0.4 uM) is essentially the same as the mature

Smac protein (K4 = 0.42 uM). This well-defined interaction site is ideal for the
design of non-peptide, drug-like small molecules that mimic the binding of Smac to
XIAP.

[0018] A cell permeable Smac peptide, which consists of the first four amino acid
residues (AVPI (SEQ ID NO:1)) of the N-terminus of Smac tethered to a carrier

peptide to facilitate intracellular delivery, was recently shown to sensitize various
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[0017] Unlike nost protein-protein interactions, the
Smac- XI AP interaction is nediated by only four am no

W@ei0d/12833i dues on the Smac protein and a wel | - RPEF/US2908/060215

surface groove on the BIR3 domain of Xl AP. The Kd
val tgnaf ceBET&Cvzpe it aealighiit glioBaQellDiMN@o ) apbptoXis/NRiuced by death
BIR3 (Kd =.0 M is essentlallyth ne as

Bl "5t

mat W@PIOSrIﬁ-@“B‘F cPcreWIOtPI@& sVGrr ¢ Aé%‘f i 8 (2002)).
i nt gy d‘?l Shise she, f o e

non- pept I de dISuS Pe\ AR IIOJ%IISCGSII%?G? haf aneitumor activity of
bi n@lpD@LﬂIR_ASﬂmantam 1ﬁ¢ta¢&@nn{10f}magnaht Cglldmgpeqenegbften@dalc in vivo.

pep h consj he first four no ac

Do KalTaLerf ApBlcapang) Fisehediost e agtipronty achicved
SmagpdeEARFiIREd tatthchBvith YmacRRBlHCnHOA @S/ TRABL € Of significance,
|ntraceIIuIar delivery, was recently shown to

sensSitac peptiderdogsigot hage vl@egtabls/tc_melm mmmUszmcgﬁ%ozls

I I .
[0615 or t geap%eclf)rg ?fescterrltolcrilu &e Iagnt é%lé a{I lsc():I Pléoc%e& pélg{es 80n51st1ng of

or enet PisOXde t6llelps afimd sad eésidies of Nas Ntt@rrﬁ»fﬁds 08 Sﬁl@8 tethered to a
(20 | mportantly, this Snac peptlde stron

enhékf)ﬁeé@lttchlé“leéﬂ??Ptl(IeLﬁ*PIiﬁnC@éttIlQ/lntd ctigm ofpepio Oﬁwmg thg I@narﬁerm anti-
I nt gnan 0 I 0

Con SR L onen L OOREOGEAT, TRAE] ot Opctic
sur vtopaIndmeNnS@samaﬂomhMcmcm BNEd7 anpanhar dninanelskeast cancer cell

S olne Gunte al. 2ol Rdber 407 45n0 QBPSHAE Hebstanghpsively showed
t Xk WAI’%nH ng"fﬂIl oL A Ié@)ﬂ&ﬂﬁysﬁl%lec[lgmag% tﬁfo??l‘fég@g eptides in cells.

recent independent stu al so showed at pepti
[020hsi st i Agthofd stube showsd thasuer Smacepeg)htie afitho ﬁarsu sjsven N-terminal
N-t.erm nus o thered t

du f.th
0r TR ind? 10 b e RlorslRS APRROSIES aftRay apgt reversed the

apoppStdsts ARMtdnle il QPG sieN R Mg cd?k@fI Hh6w ad1isV, ang ef al., Cancer
effects of diverse chenotherapeutic drugs, including

pac Ret.ag&B31 (éﬂ%bm X3APSNaggshowndtod br orespsinsibie ifpr the defect in
n. breast ncer c

ot a]t)op%gs\?)n%tgb %thy ngsuppgesﬁloa} fgspzaﬁf)a%wty.llﬁll—g@té 'jj\lr "SWhen used
congd usimbelayios hoitl ctheinbeheragl Afth@rell-pbAfablcastat h;ﬁbptlde regressed
primary nol ecul ar targﬁts for these peptides in cells.

[OOQGTOTAE%WII drstivalyViEngilledmuRae taxisiac beshi wectber. tthese recent
fir %deé@ﬁﬁ%ﬂt QI:uIiFe%or eggllyh bdugs: & n]SEJI&ItegtaI)fé cell- &)errneable Smac

pol yargi ni ne res o tosone activ
r everisetc gy haygopteas tl&rarpemncs tpata:n&all for e {&rmhdnt ©f|Human breast

| ung cance I)II46O cells (Yang et at., Cancer Res.
. %GK%‘HI;)%‘ T (YBGSRD CRSTshown to be responsible for

[0(I2Ii.j3 def e@%}gt‘ld’é HRPPRAMSAGR AT Ll RN (& Lb@l&ﬁ@eﬁ@'tﬁ@ &ti-apoptotic
caspase activity 1n H460 cells. Wen used in

conibine&ivn onf V\IAR$ cahérrﬁtdwsp@pw,f tABs cal |regponseadll ealmac cells to
pepth Lelg §sed . e . o
emoth¢ ic agents. But peptide-based inhibitors in general have intrinsic
limitations as potentially useful therapeutic agents. These limitations include their
poor cell-permeability and poor in vivo stability. Indeed, in these three published
studies using Smac-based peptide inhibitors, the peptides had to be fused to carrier

peptides to make them relatively cell-permeable.

[0022] To overcome the intrinsic limitations of peptide-based inhibitors, the present

invention involves the design of conformationally constrained Smac mimetics.
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tumor growmh in vivo with little nurine toxicity.
Taken together, these recent independent studies
W@ R008M2f1y1 suggest that a potent, stable, cell -Pernsbsen0215
Smac mnetic may have great therapeutic potential for
the treatnment of human breast cancer and other types
of cancer. [OOZlb,Pgﬁéide-based inhi bitors are useful
tools to el uci ddtM %@F%EtINVENHQNi on of
| APs and the role of 1APs in response of cancer cells
to chenotherapeutic agents. But peptide-based
[0023]ni bi t ofSigi g@n&ﬁﬂf%@éep%%ﬁaﬂ B ihdb3lit ofl dafddrakil® B8 tiRS supporting
potential |y useful therapeutic agenfs. These '
| i micelst foomgleigacipatiesis heirgspoprsde gsattic lssioneabiiniosyrednadnducers of
Dottt B Bl g S bR PRt i he st ana
I nhipkigr@kidn of BendeepThepslubiash dfupbptobid € aricor €l lorr @eir supporting
pepti des to make themrel atively cell-perneable. )
[ 002¢]s (Fe2-oRovawsHET CRlS imthei tHEIPE vRschiafuie) rifowght to be a universal
pepti des AHIY g . '
PEbHISBERIRD 500, Lt 18 0 58Sl AL Qg dres o
Smacadiativatth@spics dn WO 2GR/ ol 28 pratti RGOHUIS20081Q62bE the inability of
SUMVARY OF THE | NVENTI.ON [0023] It is neral |y,
accéﬁgt &P IS HOPION L MC%%S%# JX@&?%&I@? agfi IUTUHAtIOR T AP
[0024PPOT T 1 fge _p?e%ﬁtsin@&ltféﬁ%h&:ﬁ{p@ﬁ@s%gtsé;ﬁ;okﬁ} [FSRPREE s ffering from
genetic lesions or exposure to I nducers o apopt osi s
(sucincas ant bthanceypapehfsatarnd disdidati on) disagsnapaciated with
factor in the pnset an rogr essj on .of .cancer., The
| naterPBHetsR apARtBers tp AREARER UL TE e BREPI of dnigs) (e
SUPRRAN inftdec8&) ltifat (£hiBit th ARASHY) 6f 148 Wil kNl thR&liseased cells or
tunmor vascul ature) is thought to be a universal
e c Rapiostindotella owireght f(ose pellsuahdsy cantinustl suhavalfis depdngdent on the
e ok BTO R PR RSt L i Paddh R SFR AL« poputation
I naidré Siscoptibla t€ eld cdlioddaftdeidgeing pRAYIeS b cirtet AREHRGES drugs or
expression and accunul ati on of | APs. [0024] The. . .
pr e&xhationntherpicsn EBaEENGIYENtigR corgmpkitisethaf inhibitors of TAPs

ani %is %Hf Inﬁfl%tnlgeefdr AN th& 3P&GheR! of° hﬂl‘f‘tﬁeple cancer. ta/{)eesd either when

hyperproliferative disorders or di seases assocC
wi t hdmiaysered uk atdnotheedpyap apduzs iapoptosit e capetritélsadcpyndent on IAP

ef fecti.ve amouynts of drug(s) (e.g., mal | .ol ecul es)
t hatWCHALHPE WHAR afiawe@tﬁ?ﬁ( iga &?mlg%ﬁsr%qqnslpepwm fpther“cell death-

di S%ﬁﬁl@ﬁilgc;&llnbé‘ t‘HErap&HRp%gé _Y r&fhtich @ﬂéﬁaﬁ)iﬁ% st 00RGder a greater
cell's whose continued survival Is dependent on the

ovepappitwint pf dhe eargeexqetleswi suppoftivicARE)s susdépdibla éndeecuting the
such CZ|LS as _a popul ati nore susceptible t

tqu I (ﬁ.tﬂe. mal
cel FPRRUGYHPIOREHTR CRGPYER 10 hS, BB PIREHIGBey el in an anima
dr uggated onlyasikiathic @Bndch EHcApeBEc drliB®r PARSRMthéBYLAbhON
contenpl atés that inhibitors of [APs ' '
[0025] The present invention also contemplates that treatment of animals suffering
from endothelial cell-associated diseases (e.g., tumor angiogenesis, retinopathies and
atherosclerosis) with therapeutically effective amounts of drug(s) (e.g., small
molecules) that inhibit the function(s) of IAPs (e.g., cIAP-1) may prevent or inhibit
angiogenesis and disrupt blood vessel homeostasis during vascular development in

pathological conditions.  Particular disorders that may be treated with the

compounds of the invention include macular degeneration, rheumatoid arthritis,
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satisfy an unnet need for the treatnment of nultiple
cancer types, either when adm nistered as nonot herapy

WO 2008M2R1ICE apoptosis in cancer cells dependent PGRIUS2APS/060215
function, or when admnistered in a tenporal
r el atdrnshidpbeid ketdbpehy Cetihogigiat bf pranuaiityy compglegraft rejection,
t herapeutic drugs or radiation therapjes.sg as to
r en&%@vaéa@%re&%?omap rrsmhetlﬁaL il %Eﬁpl%swe rabensisy QeqryWepher Syndrome,
sup C g
ponDoE il MRS SRILE Fob PRENERHIRRD hlfticctasic, hemophilia
pr oponts; camgwlﬁbtm.fha swionndngramilagdn, inteséiheld adhdsyonsi tatherosclerosis,
t he er th eutl drug or radiation therapy
al off em(f~1 g’@rﬂcar nvention al so contenpl at es

[odzlaft tr e@p@ﬁmntmav@%m Hasiubdresn BPONRP iRFHRNESF MR system has

| -associ ated di seases (e.g., tunor angi ogenesi s,

r et eyt iricapectadd infhtches escbiadingi ©) XJ,AtPh as compared to carbocyclic

e RSB ERLY D RS, OO AR pog oe

(e. gnd tie &Ptulax amyltmrewm MB-131hiddi §K-@VCH ezgfeelesws hnes of SM-
and dlsru t bl ood vessel homeostasis durlng vascul

dev@ %Pp?né T nMepandoSdgedel (Rondi Brbrse @érthaeuthaf of SM-122.
di trhyotzh

e SATERE s IS LS E AU e AOTRIS Ay o v
ar t MB-OB$ and SK-OW -2 @aBdct 2811 Tihe LETSMSZOD B V6 CXIGH,Ph) and SM-406

psori asi reti nopat hy, retinopat
pr eflt UIqSQ @%&f’%’;} argregpel oeqrekettepan t Eegc#a%l% u2gr In addition to
g9l auGenR bﬂl@élE&q r}ﬁ@ﬁéﬁlesf 'A%/pﬁ@altﬁ‘ssh@ve foURE AR SM-406 and other related

Csl er- Wb drone, ocard angl ogenesi s,

pl aqm@o gﬂedmlaisja ah amez@rctednmpreftcarngt ecoms benavmlalvdph irtlatiee to SM-
j Oi né? angi of i broma, wound granul ati on, intestinal

adhé ons, atherosclerosis, scleroderna and

hypertrophl c scars. [0026] Applicants have found that
insertion of NR5 into the bicyclic ring system has

certain unexpected infl uendéagnl bi ndi ng to Xl AP as

conpared to carbocyclic analogs (e.g., SM 122 Chart

1). For exanpl e e binding affinifty P

and the /cel tivity in MDA- MB- 231 d/ SKO
cancer 'nes of SM —245P35 (R5 = an A 248P
e n that of SM 224y Sdf pRi Si
iNHg 8 f ithi t

(RS =PBn

the bi o XIAP BIR3\and the cellula
acti\{\,\;zg in MDA- MB-231 and SK-Ov-8"tancer cell Ilines
of SM 337 (RBML?2cocH2Ph) and SM 406 (RS =
COCH2CH(CH3) 2 are equal to or better than that of

SM 122. In addition to certain biological

Appl i cants gured t hat SM 406 and
anal ogs—gf spayya expected i nt
bi oavai | a\%b{f rellati ve to SM )
\ z/ N\
N N
H SM-245P3 H SM-246P
H SM-337 H SM-406



Chart 1 RS- NN aNONONHOHI j \ NHOOHN N
SM122 H H\N I\ -NI / A\ NNI / NONOOO H NH OO0 H
WOROOBI12817N H \ SM 246P H SM245P3 0 0 N N PRCNMUSID0060215
\0OO0OH NHONOH-~NHN,,~H. HSM337 SM406 -9 WO
2008/ 128171 PCT/ US2008/ 060215 [0027] Appl I cants have

al.so found that npounds of the pres i nvention
[0047En corrb%ipﬁfé N v otin ougdt thalarRimtovy %ﬁf the regent invention when

Tyk%&kﬂgfnk%i &/ﬁﬁo € anfSIHeLt 3BLRE (e, 2:27 Xaner h&tere, tgerrlcltablne

et oposi de) display unexpected I nprovenents in in Vi
act invfogntrame, etposde)cdisplay iunespected iagdovdnmmts in in vitro activity in

Pork et haxe Lound Lal, corpaunds, of L1 BT Ssenle e prsn
(€. Shventldk QFHRLT JomBiReOhCotheH 8AEdahaR A&htsd(SP! 8Ykerb®, taxotere,
surprl Si ng reductions in nean turmr volune I n I n vivo
caneeimcitabine) display surprising reductions in mean tumor volume in in vivo cancer
xenograph models. Thus, in certain embodiments of the invention, combination
treatment of animals with a therapeutically effective amount of a compound of the
present invention and a course of an anticancer agent or radiation produces a greater
tumor response and clinical benefit in such animals compared to those treated with
the compound or anticancer drugs/radiation alone. Put another way, because the
compounds of the present invention lower the apoptotic threshold of all cells that
express 1APs, the proportion of cells that successfully execute the apoptosis program
in response to the apoptosis inducing activity of anticancer drugs/radiation is
increased. Alternatively, the compounds of the present invention can be used to
allow administration of a lower, and therefore less toxic and more tolerable, dose of
an anticancer agent and/or radiation to produce the same tumor response/clinical
benefit as the conventional dose of the anticancer agent/radiation alone. Since the
doses for all approved anticancer drugs and radiation treatments are known, the
present invention contemplates the various combinations of them with the
compounds of the present invention. Also, since the compounds of the present
invention act at least in part by inhibiting IAPs, the exposure of cancer cells and
supporting cells to therapeutically effective amounts of the compounds can be
temporally linked to coincide with the attempts of cells to execute the apoptosis
program in response to the anticancer agent or radiation therapy. Thus, in some
embodiments, administering the compositions of the present invention in connection
with certain temporal relationships, provides especially efficacious therapeutic
practices.
[0028] The present invention relates to Smac mimetics that are useful for inhibiting
the activity of IAP proteins and inter alia increasing the sensitivity of cells to
inducers of apoptosis. In one particular embodiment, the Smac mimetics are

compounds of formula I:
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xenogr aph nodels. Thus, in certain enbodi nents of the
i nvention, conbination treatnent of animals with a
W@ b@sapsadti cal ly effective anount of a conpouneCDiS1008060215
present invention and a course of an anticancer agent
or radi ation produces a greater tunor response and
clinical benefit in such aninmals conpared to those
treated with the conmpoun Dev_anti cancer
drugs/radiation alone way, because the
conpounds of th ower the apoptotic
t hr eshol & ’r/cells | APs, the
proportion of ceIIs t hat execute the
apopt05|s pro&ran1 in response to theNgpoptqgsis
I ndugi acﬂim ty of antigancer drugs/radiation is
i ncreas ternativel yOthe conpounds of the present
i nventionjcan be used to allow adm nistration of a
| ower, anL therefore | ess toxic and nore tol erable,
dose of Apn anticancer agent and/or radiation to
produce the sanme tunor response/clinical benefit as
t he conventional dose of the anticancer
agent/radi ati on alone. Since the doses for al
appF@@@Hlantlcancer drugs and radi ation treatnents are
known, ,nth r t [
COI’TbWI? nazﬂdl lgzn g&olf at crinét\{,lm&teﬂatléc% ﬁg% rr%o Speéoﬂsﬂ%nﬁ ' MPogen and
pr espidnallpsebdtitged alhlls ehesimde ist dbeemmmm)hd;so,of t he
pre nyent i n act at .| east y i nhi biting
ap et By BRRE effop Qe v LR & oport i ng
cel v if QIdcharapet &b Uon@fsﬁﬁ%bf@ﬂ Agount s of the
co ounds can be tenporall i nked to coincide wth
he Xatstselepted fsim ¢hal groun QO@XSél@gtOé hydeogepend optienally substituted Ci-3
progf p1|n response to the anticancer agent or
r adi kt}llon therapy. Thus, in sonme enbodi nents,
admYnis%EI%EﬂeﬂJgrohhﬁleC‘g@dS[Qﬂé‘dnEﬂsﬁﬁ@oDCONE W@@?G{O)Q 0C(0), (CHy)1.3,

| nventl on In connecti on with certain te
r el SMCEHE RNPOT BBV He Lradiseedtape yeléwqdc@c |Qau% or NR', optionally

t hetARGHELEy PIACIHERS LB0Rleg FiRrpoent i nvention

t

rel are use for
|nhEbs(¢Rbfxthe activity of |AP protelns and inter
alia i g nsitivity of cells to inducers
of gbﬁg %n( ﬁafticular enbodi ment, the Smac

rznogg;l%g%ae?g %Pfé%i’ir&g%g%%ﬁgg%ogggﬁ | dytlonéigl \A\Q)stltuted alkylenyl and
(CR'R?),-R°-(CR'RY);
T is selected from the group consisting of C=0, C=S, C=NR', S, S=0, SO,, O, NR',
CR'R?, optionally substituted carbocyclic, optionally substituted heterocyclic,
optionally substituted aryl and optionally substituted heteroaryl;
U is selected from the group consisting of H, NR'R?, N(RI)COR7, OR', SR,
optionally substituted alkyl, optionally substituted aryl and heteroaryl;
n, m, p and q are independently selected from the group consisting of 0-5;
ris 0-3;
cach R', R?, R® and R" are independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted carbocyclic, optionally
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A2 wherein: A and A2 are independently selected from
the group consisting of hydrogen and optionally
wgaasuzgiot ed al kyl, wherein A2 is absent when RCT/ESDN8/A60215

is selected fromthe group consisting of N, CH and O;

Wi sulseheeat ddtdroomlit,nepgsrally subssitséd rgylobnhbpmiodallN; s¥bstituted
ielected fromthe group consisting of hydrogen and

opt BiRE9arY) substituted C1-3 alkyl: Y is selected from

t hegrgr; ' \

( CHg) QE&G&% z‘r'rog% %H%g%gﬁ% %tlg@'ﬁy&%g%%%%@@ substituted alkyl,

rep batmdtlllgys@,stﬂsredo hetisilalkybpoptoomally ysubsmtb‘@til tarbeqychie.y bptionally

gnldgu %ﬁ%ﬁ%@- gr %&%}%@?ﬁ;{ hlﬁjt él?%é%/rg{: pgaoqarll&CF%qﬁi%ated heteroaryl

grogﬂuggﬂglstlng of optionally substituted alkyl enyl

and (CR R2) p- R6- (CR3R4)q; T is selected f(on1&g

gr oBY is orksicesti figmohe @roIp CusistioeNFiLD, §, NMRQ CR®, (50, C=S and
NRIJC R2 optionally substituted carbocyclic,

optiona ry substituted heterocyclic, optionally

subglii§ vélegle@ iy aRC:rONS coMMting FUBtddet! @tionally substituted alkyl,
het er oar I Uis selected fromthe group consisting of

H Retgeelly wﬁst}f@@wcarmychsmptwném i gheituipd hebrpestclie e gptionally
al k [ 1 t eroary
m %ﬁbasl‘g]l o a¥1 cfa1'ah lg/lﬁ)ss ugégt glg%]{ (1:'%1] o & Iphal%’laceutlcally
conaa’:&ptabg: Saftoﬁpfndrug‘thbﬁ:oﬂ 3; each R, R2, R3 and R4

e i ndepende tIy se ecteg fromthe group consisti.ng

hydr E@éﬁot Fptm OBS THMATEY 25 (IAPOUGHY NBHAR me general

sub§ Hhut ed carbocycllc optionally -11 WO
2008/ 128171 PCT/ US2008/ 060215 substit uted
het erocyclic, optionally substituted aryl and
optionally substituted heteroaryl; R5 is selected
fromthe group consisting of hydrogen, optionally
substituted al kyl, optignally substituted
het er oal kyl , optionally su tltuﬁrd car bocycli c,
optionally substitured hetefocyc optionally
substlbung al, opN onal | y| subs |tuted het er oar yl
and COR7;

V.
A1/ \Az o)

I

wherein:

A and A, are independently selected from the group consisting of hydrogen and
optionally substituted alkyl, wherein A, is absent when V is O;

V is selected from the group consisting of N, CH and O;

W is selected from the group consisting of CH and N;

X 1s optionally substituted C;-3 alkyl;

Y is selected from the group consisting of CONH, C(0)0O, (CH,), 3 wherein one or
more CH, groups can be replaced by O, S, or NR', optionally substituted aryl and
optionally substituted heteroaryl;

D is (CR'R?),-NR’-(CR'R )
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R6 is selected fromthe group consisting of 0, S, NR,
CRR2, GO C=S and C=NRl; and R7 is selected from
W@ b@sgesidp consi sting of hydrogen, optionally PCT/US2008/060215
substituted al kyl, optionally substituted
car bosyseldceed fipini dizaltoyip seodsistitigitof ophiehaltyosyladtinted alkylenyl and

opti onal,l bst, tuted aryl and optionally
subé@Rt%bre%‘ f\%% bﬂaryl or a phar rraceutl cally

accepfapiceicd &ldm e 09? rgsitier §of=0 goggb =NR ! agobhng CR'R?,

enbodi ment, Smac m cs are conpounds havi ng
genepMnallEos’ubﬂthtatekil car]iocy)&W! Opti{)nhlly \Sulstitided A‘;ete@@q@hl:l optionally

wh | | ected f th
ar ot bl bl G ohgt SheRR R T onal 1y
subsf ii§ UbRetea! F¥h, tHhefRIpN chistifig 20 Nt NRIRY YRH, 3 SR Yptionally

is selected fromthe group consi stl ng of N, CH a
Wi substituset @@ylfandmptlh@llgrsgbﬁlt@t@dgryé,t| ng of CH and N "X
IS opt| ona gst It ut Y is selected

fr m‘i’“h%a‘anumme g?ntg(se%te M'éCO)O (CH2) 1.3

V\Ihe%ﬁihanle ®’ aftbRE a@‘ﬁn@@@ﬁ&ﬁtl?%@leb@drfﬁﬁh&ﬁ@%r&}p Gonsisting of
S, or gtl onal |y substituted aryl and optionally

sub@yqﬁpg%@p @%%@&bwutefb ajkyl, (QBROF@)Y- suhﬁlfatefimﬁmwhc 0ptlonally
-12 /

AR AT LRl o
al kyitteroatyland (CR R2) p-R6-(CR3R4)q; T is selected

f roqthe he gro éjgfﬁm gﬁ;ﬂ%@; ga%‘;stq%‘g%f éacfag%geggglg}ﬂnﬁﬁy sabstituted alkyl,

Opt I0 alll %’tetduh@tgrdalﬂégqa ?ﬁi’cﬁiallgSsﬁ@ﬁthggal:a{rﬁocyclic, optionally

subs |tut d ar and opt y substitut
het eulmitugéd hdlbnosycéel egtondlly sldntitlih@i gybopticolgissbstitged heteroaryl
H, NR' %R7 , optionally
R is selected from the group consisting of O, S, NR!, CR'R?, C=0, C=S and
CZNRI;
R’ is selected from the group consisting of hydrogen, optionally substituted alkyl,
optionally substituted carbocyclic, optionally substituted heterocyclic, optionally
substituted aryl and optionally substituted heteroaryl;
or a pharmaceutically acceptable salt or prodrug thereof.

[0030] In one embodiment, the optional substituents do not include carboxylic acid,
cycloalkyl optionally substituted with one or more alkyl, halo, hydroxyl or haloalkyl
groups, or aryl optionally substituted with an aryl group, and an optionally
substituted heterocyclic group does not include oxopiperizinyl.

[0031] In another particular embodiment, Smac mimetics are compounds of

Formula III;
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substituted al kyl and optionally substituted aryl; n,
m p and g are independently selected fromO0-5; each

WOR2008RZB17R3 and R4 are i ndependently sel ect ed PCDES1008060215
group consisting of hydrogen, optionally substituted
al kyl, optionally gebsyi ed carbocyclic, optionally
substituted heterocydlic, opfiwnally substituted aryl
and optionally substituted yjheyeroaryl; R5 is sel ected
fromthe group coXsi stt drogen, optionally
substituted al kyl,\, opfionallyTsybstituted
het eroal kyl , optiohal I'y su¥stituted carbocyclic,
optionally suybstytuted heterocyclic, optionally
substituted aryl,‘pgtionally substituted heteroaryl
and COR7; R6 is selected fromthe group condilsting of
0, SS NR, CRR2, GO C=S and C=NRl; R7 is selected
fromthe group consisting of hydrogen, optionally
Subsithietain Adl, &), Ry, 1W, XoNt Ro/TBhhy Ushdestthd mt@dngs as described above for
carbocyclic, optionall subs&%&gt d heterocyclic
opt FeFayleJ: orglhgERacevically aecaptabliisaliy of Bregrygy thercof.

[og3gPsti tued, Raler AafiXliar VmtRBIRNGE TRGEIE LEALLYs are compounds of
acceptable salt or prodrug thereof. [0030] In one
enb&dimeaty: t he optional substituents do not include
carboxylic acid, cycloalkyl optionally substituted
with one or nore al kyl, halo, hydroxyl or hal oal kyl
groups, or aryl optison substituted with an aryl
group, and an optiohaNly s Ituted heterocyclic
group does not includ oxophfer zinyl. [0031] In
anot her parti cul arx enbsdi X Smac mnetics are
conmpounds of Formyla ld1:\-13 2008/ 128171
PCT/ US2008/ 060215 /VPQSYJ\l XONY OF-U A -V A2 |11
wherein A, A2z WW W X Y, R5, T and U have the
nmeani ngs as destriked above for Formula l; or
pharmaceutical ly aCEeptable salts or prodrubs thereof.

[0032] In another particul ar enbodi nent, Smac m netics
are conpounds of Formula |V:

wherein Aj, Ay, V, W, X, Y, R®, T and U have the meanings as described above for

Formula I; or a pharmaceutically acceptable salt or prodrug thereof.

[0033] In another particular embodiment, Smac mimetics are compounds of
Formula V:
5
RN
L N
O
>—NH o ™u
X—W
\
/V_Az
Ay v

wherein A}, Ay, V, W, X, R°, T and U have the meanings as described above for

Formula I; or a pharmaceutically acceptable salt or prodrug thereof.
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R5' QNg X WY O T-U Al -V A2 IV wherein Al, A2, V, W
X, Y, R5, T and U have the neanings as descri bed above
wo o008/183rul a |; or a pharmaceutically accept abtBUS208/060215
or prodrug thereof. [0033] In another particular
[0034bodi meid , anSiRE  partiedlac $nibodintap Guiuds nifetiéorami| @nfounds of

R5' 'ONHOT-U X-WV-A2 A V wherein A, A2, V,
Foggulg VIRs T and U have the meani ngs as described above
for Formula I; or a pharmaceutically acceptable salt

or prodrug thereof. -14 WO 2008/128171

PCT/ US2008/ 060215 R%Q ot her particul ar
enbodi ment, Smac m ety cs arle cynpounds of Fornul a
VI: RBNN OOT- U QH X N A" VI wherein A,
A2, R5, T and U lgve th ani ngs as descri bed above

for Formula I, anNd X #s optionet{Jy substituted al kyl;
or a pharnaceutic yNﬁtcep able salt or prodrug
np

thereof. [003& anot her particul ar enbodi nent, Smac
m nmetics are co nds of

/N‘Az

A

VI

wherein Aj, Ay, R°, T and U have the meanings as described above for Formula I,

and X is optionally substituted alkyl; or a pharmaceutically acceptable salt or

prodrug thereof.
[0035] In another particular embodiment, Smac mimetics are compounds of
Formula VII:
R5\N
N
X\
w—Y O T\U
AV

Az Vil

wherein A1, Az, V, W, X, Y, R°, T and U have the same meanings as described
above for Formula I; or a pharmaceutically acceptable salt or prodrug thereof.

[0036] In another particular embodiment, Smac mimetics are compounds of

Formula VIII:
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Formula VII: RSN X N WY 0O TAU A -\ A2 VI
wherein Al, A2, V, W X Y, R5, T and U have the sane
wore@nilzgl3l as descri bed above for Formula |; oOPCHUS2008/060215

pharmaceutically acceptable salt or prodrug thereof.

[0036] In another parti enbodi nent, Snmac m netics

are conpounds of F -+ 15 WD 2008/ 128171

PCT/ US2008/ 060215 R5" Y\NO TAU Al --W A2 VIII

wherein A, A2, V,, W and U have the sane

meani ngs as descri)i)ed above fop Formula I; or a

phar maceuti cal | y accaptabl e Qal fr\@j prodrug thereof.

[0037] In another pdrticular enbodi ment, Smac ninetics

are conpounds ofA;R&nula IX: R5 QN X \WY O T- U

Al' VW A2 | X wherei AocAi, A2, V, W X, WS, T and U

have the sanme neani ngs as descri bed above for Formul a

I; or a pharmaceutically acceptable salt or prodrug

tmh ﬁ&xﬁ%{:e%n gAgggg,]o I %ﬁgg'ﬁ{g]ﬁf , oe?&%ﬁgllla%_ret n%%xdlle nn?e%ﬂngssrgsacdescribed
above for Formula I; or a pharmaceutically acceptable salt or prodrug thereof.

[0037] In another particular embodiment, Smac mimetics are compounds of
Formula IX:
R5
N
N
X\
w—Y O T\U
/
AN
A X

wherein A1, Az, V, W, X, Y, R°, T and U have the same meanings as described

above for Formula I; or a pharmaceutically acceptable salt or prodrug thereof.

[0038] In another particular embodiment, Smac mimetics are compounds of
Formula X:
R5
N
N
X\
w—Y O T\U
/
A
A, X

- 16 -



N X\v/-YOTT UA --v A2 X -16 WD 2008/128171

PCT/ US2008/ 060215 wherein A, A2, V, W X, Y, R5, T
wapwsied1ave t he sane neani ngs as descri bed abRP@EUS908/060215

Forrmula I; or a pharmaceutically acceptable salt or

pr osvhegeid er aef v, OROY, Rie Ti mdett havo thelsahiesndanings as described

compounds represented by Formulae I- h are

i nhebRYedpsFom ?%b %Pahéli%eutm@y |aﬁQF@F?ﬂ3¥g3§ﬁ‘ﬁr0é PEdewe thgreof.

[0039¢ use qhe mfenﬁ Madg, ﬂTmbﬁdﬁ%ds FY&BHOBy IR AANEEX which are
apopt osis 1n cel nd In It anglogene3|¥ The
i nvartbicms af BoP proeetuaﬁ etha mveitenusktasfto tthﬁeusc@fpmmomm% of the

the.invention for sensitizi o0 i.nducers
ol e g iain DY AL it Bpei DRSS o Ipdmpention also

amekd|geatd MBusObf thI@fc%M?Bﬁﬁ&rbefle thveRtistefo? sERKPPRSENR to inducers
to induction of apoptotic cell death, e.g. di sorders
chapfapepiosied Hﬁledmmgmldat gronusgful afm pﬂl@sir@atmpmlamﬁlwgatlon or
hypereQ]r olifera seases

cer P55 ﬁntlollflo 85 (:11% ?%rs {eﬁgoné r?pgou ﬁt&%uc%igcanfc aB%ptatlc% cell death, e.g.,

tr edtsorcﬁfﬁébha@zio@érﬁ,ed% BisespRnitiof TCHbpokis}! incRiding hyperproliferative
characterized by resistance to cancer therapies

(e. discaschdyeh whicatrchr @ edidifo eebpdimehts, theaa@rawl@lﬁs can be used to
r esit)%gtggtmeggt%ﬂo& re{feglz hcgé@égta%latz[eﬁdaﬁsag tc%ﬂ%ég)bg lrerglsgatngg o cancer
hy pérepapids f(egat these dwh;lehsm clan@edignntz eddiagion resistant, hormone
over expr essi Oﬂ%gk | APs. In other n‘ﬁodl ment s,

f

conpoid Leihpekas et %ﬂgerae%%%am&» ﬁﬁ%@@ﬁt&%g@%%@ used to treat
'nh'hg#éd%ﬂ?)ﬁferm QEEARS hataltcRibdTBlyS obé?e edidnner qgfp In other

[ 004 he present invention provid armaceut i ca
conpudpdinents, tenpmigiungs cgobp osmidss zome_ﬁmdmﬂ @evdntiXg jom inhibiting

a ther.apeut.i cal I%gfaf.f ec%itll Fount to i nduce
apoﬂ’il%}g SN EEHESIP Py eS8t i ze cells to inducers
[00%0] 2aPopt Qb SpreddP4ddentibe pravlgei 'p%@nﬁéé%ﬁtlih%[ d%ﬂ)\éhl%ﬁs comprising

kits conpri si n% a compound of Forrmula | and
i nscempeunsiisof dlormular ni-Xt &r |an§1qr¢r@ut;@ﬁiboaff@lctw@ amount to induce

ani n}gol tosh{ B dhik {{ms%nsque QR4 Hdu &I ALRRENE
ther FP 1 C agen g., antl cancer a e S Or

(0P Pt OSi Theddthadd AgthcapeRides k{tOESRPrisiiea BdSrﬁp@Iﬂd of Formula I and
i nvention also rovides a process for preparing a
Conﬂ@g‘ﬁglqﬂs forggmigisieriag thy compound to an animal. The kits may optionally

contain other therapeutic agents, ¢.g., anticancer agents or apoptosis-modulating
agents.
[0042] The present invention also provides a process for preparing a compound of

Formula XI

-~

R
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M ONXA, WYOT-U V-Z A2 XI -17 WD 2008/ 128171
PCT/ US2008/ 060215 wherein A, and A2 are independently
w@edogaesadi from t he group consisting of hydrogePCEO82008/060215

optionally substituted al kyl, wherein A2 is absent
whemh¥rdis O; V is selected fromthe group consisting

of NN CHand 0; Wis selected fromthe gro
condni Ay 8 tedengadendy %@%%Pl@c%cgr?%ﬁww@ng 6 Jpydrogen and

opﬁ?ﬁﬁ?%ﬁﬂ)ﬁ%t@é a ¥fj %gf‘e'ih and a‘%@éﬂt%ﬁhl\ylss(ybﬁ ituted C1-3

i's seleéted fromthe group consisting of

CO\IN’ ishele@ed Gp@) thy cEDPOPnsifEIE)IIN,IH andhé:, ei n one or

b | d NRI ,
opt T acloed e et SaPyRtaRaCH AT Nal [y
subs¢ istsdtegdd FRIL f1Raghp cgns'ls"fmn%_@g%ﬁgg:ogen %;(}q Eﬁt&ﬁ%ﬁ? tgg%tituted Ci-3

fromthe group consisting of
alkgty, NRI, CR R2, optionally subst ituted carbocyclic,

oo benal i DRSS e A BLEOB oc0 o

thﬁliIE b@@by l:noréJOH§ GehRClaathef Irepm&chsy @, BJ Rr OIS loplibmidlyHubstituted
N(R)COR7, OR, SRI, opti onal | y substi t uf ed
awépwppthmﬂyévlesrlrlye%laﬁs@rpa%t ed aryl and heteroaryl; m
E 12 is 0-3; each R, R2, R3 and R4 are
|ndepe ent i/ sel ect ed fromthe group consi sting of
hy dTage¢iectop fromnat kyoupwoaiibting «dC-=a0 kg+S, GNRbsabEQ, SO,, O, NR',

§upst|tut dcarboc clic, optionally ubsti t ut ed
CRhBt e‘?IBLOy& Subssiste ﬁgll’hoyyfglgbgp‘fl?lmllgdsugﬁtg,qitegnlbeterocychc optionally

sut%ﬂhit&f‘ dscﬂa%héﬁ §u%gt1tl[1€etdq1re%"f’5 [, and R7 is selected
gro

fromth SI sting of hydrogen, optl onal 'y
subst iig utlede@lﬂqm the qapouroRakdistingubls H, tNR&F, N(R)COR”, OR!, SR',

R R AR T
subgt 1St1ugrqql het er oaryl ;

ris 0-3;

cach R', R?, R® and R" are independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted carbocyclic, optionally
substituted heterocyclic, optionally substituted aryl and optionally substituted heteroaryl;
and

R’ is selected from the group consisting of hydrogen, optionally substituted alkyl,
optionally substituted carbocyclic, optionally substituted heterocyclic, optionally substituted
aryl and optionally substituted heteroaryl;

comprising condensing a compound of Formula XII

XII

- 18 -



conpri sing condensing a conmpound of Forrmula XIlI M

HON X Al WY OT-U V-Z A2 XIl -18 WO 2008/ 128171
wWEAMBWEIODE/ 060215 wherein A, A2, V, W X, YPCRPSZDN8/0$0215

and in have the neani ngs descri bed above for Forum a

X, with RFTCOL, wherein: R7 is selected fromthe

group consi sting of hydrogen, optionally substituted

al kw%,ereabﬁlofhm Wbt % dt Lendandars die meanipgsi %ﬁ%ﬂh%} above for

subghidmted heterocyclic, optionally substituted aryl

and optionally substituted heteroaryl; and L is a

| eawiithR'§iblp, to form a conpound of Fornula X .

[ 004 The present invention also provides a process

f or "Wf&"breparation of a conmpound of Forrmula XI X M

HQHR” RNQ 12 ted Xroh 8fceirBup RonsSstihg T WRrdrdafl, &ptiondlIRBubstituted alkyl,

am ne protecting group conprising:  a) condensing a '
opic@rapy snbbtivitedearhetyslisoopHRndly substdxtedbcteocycliomptonalyofubstituted

formil a | . P2 Pi-NH O XXI wherein P1 and P2
aryéf“égug%loﬁéff%F%]%Sﬁltclit?'ﬂr\lgegg%%’bsangnd P1 does not equal P2,
to giive |@virgooe e fein Fesnipduad ¥KFbrmdl® XI1.

[0043] The present invention also provides a process for the preparation of a

compound of Formula XIX

m
HN
N
7 /
P'—NH O
°d XIX

wherein m is 1 or 2, and P' is an amine protecting group comprising:

a) condensing a compound of Formula XX

N
HN
o/
O XX
with a compound of formula XXI,
5
HN OH
P'-NH © XXI

wherein P! and P” are amine protecting groups and P' does not equal P% to give a

compound of Formula XXII
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WO 2008/ 128171 PCT/ US2008/ 060215 P2 HN-~NH O P1 O
XXI'l';  b) converting the al kene of Fornula XXIl1 to an
w@b@ehssder to give a conpound of  Fornul a XXI |1 PCT/U82008/060215
P2 HN\-N P1-NH O O O YAM <c¢) renoving P2 of a conpound
of Formula XXIIl to give a conpound of Formula XXV,
M INS N P-NHOOO V; and d) reducing the C=N
doubl e bond of a conpoun f Formula XXIV, to give a
conpound of Fornula XgX. BRI SCRI PTI ON OF DRAW NGS
[0044] Fig. 1is a gr%ust ating the anti-tunor
activity of SM406 (AT-4 in\a breast cancer
xenograft nodel [0045p'-fiH. R Qi graph_illustrating
the anti-tumor activity of SM406 (AT-4%¥¥Land
taxotere in a prostate cancer xenograft nodel. [0046]

Fig. 3 is a graph illustrating the anti-tunor activity

of BM cdGertiAg tkﬂé:)ﬁmemdf Fdykea BXOXT) to an aldehypdd & giveanemnpound of
xen r af t i -20 WD 2008/ 128171 PCT/ US2008/ 060215

[ 00 Tmlﬁ?ég? s a graph illustrating the anti-tunor

activity of SM 406 (AT-406) and taxotere in a breast
cancer xenograft nodel. [0048] Fig. 5 is a graph
illustrating the anti-t r tivity of SM 406
(AT-406) and LQ(D 6}%

P2
HNHN
/
P'—NH O
e XXIII

¢) removing P? of a compound of Formula XXIII to give a compound of Formula

XXIV;

m
N
N
) « /
P—NH o
°0 XXIV; and

d) reducing the C=N double bond of a compound of Formula XXIV, to give a

compound of Formula XIX.

BRIEF DESCRIPTION OF DRAWINGS

[0044] Fig. 1 is a graph illustrating the anti-tumor activity of SM-406 (AT-406) in a
breast cancer xenograft model

[0045] Fig. 2 is a graph illustrating the anti-tumor activity of SM-406 (AT-406) and
taxotere in a prostate cancer xenograft model.

[0046] Fig. 3 is a graph illustrating the anti-tumor activity of SM-406 (AT-406) and

Tykerb® in a prostate cancer xenograft model.
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Tykerb(r) in a breast cancer xenograft nodel. [0049]
Fig. 6 is a graph illustrating the anti-tunor activity
WwW@R008Ne8106 ( AT-406) and gentitabine in a pancPERUB2908/060215
cancer xenograft nodel. [0050] Fig. 7 is a graph
[0047) ust r aFig g idageapgciliastdtiag alpd anti-wdidr aotisityuel &€ -416 (AT-406) and
SM 406 (AT-406) in a breast caqcer xenogr aft nodel .
[oo@fpt@ﬁwal@eﬁ%camglﬁéﬁwgmtl@gé ¢lating the inhibition

[O(QlfS] cel | %?‘5{@ a@aﬁ&ﬂ_ﬂ%&f&éﬂng thd St -V M@F%%lloﬁﬁaiﬁ% g’AT -406) and

cancer cel nd OVCAR-4 ovari an cance
cel Wyk¢nb%asahraast$ldn¢mmﬂogm‘ltawdnia cancer cell line.

52] Fi hJIIustrat th
10087 et | "tk oy b R g LS Einin ¢ @Rt Snd TAT406) and
cel behtdine ih@QRdtrekiideant: ﬁeﬁoﬁaar@ml illustrating the
inhi'bition of cell growmh by SM 406 in BT- 549,

[00FOA- VB- 4 Fig. 7S grash llbvmawdms schygaloveptinsizationdstadipof  SM-406

ast. cancer cell [0054] Fig. 11 is a
o g TR ERS RS EtoeE st B4 of cer | gromen of
[00BFa in F@%J@isl’hagﬂapﬂﬂ 11strb]tn%\4:hé(iﬁhlbﬂlohwf&ﬁlltg'r@xaﬁ]tby SM-406 in the
cancer cell |ine MDA-MB-436. [0055 12 is a gr

h
i |1 YEPAYIBg} 1t breast spiast F@lbhn%fSI%Q\} 3@.‘[18\%;%‘1-’1%11 %N@dlfmﬁpaﬂcer cell

co reast cancer cell
”Jﬂh%doi%%e{ goé%ﬁaé@ﬁa E‘pnfgluggilﬂn{%gr aph illustrating
[0(15!2]3 i nhi Ibiig.i90i8 aqfrapgdelllustgatomt the imhitiRéd bf tell gioont bnp&M-@d06 in HL-

with SM 406 in hu pancreatic cell Iine Panc-1.
[ 0059 POERE. 1@%@mlgn§{1@e§ph illustrating the inhibition

[065f3] cell ATy Wohs Q Bﬁié‘llxstﬂaﬂn%mm%ﬁfdn%c 1%&3@&"&1@'4@6 in BT-

human br east can MDA- MB- 2
[ 0053? MiDA-MIB-4il §, &UM apth MDIAMB-d68, g DA B 63 aind i2dMP human

el | (%rowth lP %ﬁ%ermitabi ne in conbination with
SM Bt AN e ﬁ creatic cell line Panc-1. [0059]
[00549. 16 mtfg a1 ¥iARNgrhpH lﬂﬁﬁs’fﬁhhg‘@hé Mehibilbh kaft delin NEIQ)fWﬂ@QJfl TNFa in

growt h m toxantrone in nbi nation with 406 in

hu mmb@ﬂmremth SM406 in hlﬁeatﬁam@st zanc{eog@bl]mq:M@A M7B14§6 a
[0(%{5/?4BGI | IFJ‘JgSth?ltI n ra%he 1111!?5'9I PI ; Itﬁ)e 1n blﬁel l(oFggSe;ﬂ g1o ofnTNF(x in

in SCOV I ne

pr Oﬁbrﬁbﬁ}laﬁ@ {mth ISTM3-49@811 hlﬁrﬁzﬂﬁlﬂl]eadflc@nceil &1l BneaSUMRPSD.
illustrating the inhibjtion of cell g[rovvth of taxoter
1

[0056kT) i KigolPoisnatrah uptkatiog tho gnhikitipnneincyl ersyth by TFRAIL in

AL e S I R S

[0G57) ust r afFigigl4 vea igndphbil luktoatingf the @hhibgioowdhcadf ghdth byl IRAIL in
combination with SM-406 in human breast cancer cell line MDA-MB-231(2LMP).

[0058] Fig. 15 is a graph illustrating the inhibition of cell growth by gemcitabine in
combination with SM-406 in human pancreatic cell line Panc-1.

[0059] Fig. 16 is a graph illustrating the inhibition of cell growth by mitoxantrone in
combination with SM-406 in human pancreatic cell line Panc-1.

[0060] Fig. 17 is a graph illustrating the inhibition of cell growth by SM-406 in
combination with roscovitine (Ros) in human prostate cell line PC3.

[0061] Fig. 18 is a graph illustrating the inhibition of cell growth of taxotere (TXT)
in combination with SM-406 in human breast cancer cell line MDA-MB-453.
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conbi nation wwth SM 406 in human pancreatic cell |ine
Panc-1. [0063] Fig. 20 is a figure illustrating the
we@Gogaes1of Smac m netics on cl AP-I protein i nPCT/US2008/060215
MDA- MB- 231 cancer cells. [0064] Fig. 21 is a figure
[0062] ust r athg'ngﬁ Infa@rﬁlﬁﬁﬁlhﬁfraﬁ@&hdmﬂiﬂilﬁ@ts ofreetl| @Bwill 3f VP-16 in
rotelgs i.n SK-QV-3 cancer cells gS Fig. 22 is a
fi g6 inﬁtl%wrtaﬁ%doé Héhlﬂrﬂwm%ﬁ%ﬁe Pepbasrk
[0 O%M 406 i Rig . MpAs Q@Fgal?élﬂlggt%% {EREYERS of Shihs rm ngg&%n &:I'AQ’ 1 protein
s a flgure IIT"ustrating the induction apopt osi s
by BSMWIDE-NIB-23K-car 8elvar i an cancer cel | s [ 0067]

ig. 24 i figure ill rati the i ction o
1005385 o S isi ez, ibimatng s ilFuath i fQgittis on cIAP-1/2
cel boteihROR -dV 8. cagericéll@ 9graph illustrating the
i nhibition of tunmor growh by SM406 in the
[00¢5h- VB- 2Fig. x&nh iy p dffigurerotedtraghg Hberamdustiemstt apaniwsis by SM-406 in
Sevﬁhgéﬁﬁﬂpiﬂqnggﬁ&ﬂﬁPOd?f'C'ent (SCID) mce. [0069]

'S & Fatlng the inhibition of
[0G66NOr  gr gud. [23bY aINEAO Blustratiddere Red & tisg @@gﬁs@étbsmmgﬂ &gM-ah6 in SK-
human prostate cancer in nude mce. [0070] Fig. 27 is
a gfap OWWWHSWmﬁ@VWBSthe i nhibition of tunor growth by

@ng? | i % 3 mh%ﬁ &Pg%%?%&hmgggmﬁlgo 5Pg ISIE%?§’1-4O6 in Panc-

grapmﬁnmbMusmnaﬂmagsthe conpetitive binding curves SM
6 and SN$428to Bl onai f menbers of | APs ,
[00&%& ei ns Fig Ap xi2agparh éﬁlstr%tr%ptile H(ﬂ@gmemﬁz*um?wmm'lﬂ PXPM-406 in
as el i nga- 143 Q&O raltl HBHESSERGRaR P éﬁ{c'eprﬂn sp@c?@ dombined
bi ndi ng assay. DETAI CED DESCRI PTI ON OF THE | NVENT
[OOﬁﬁﬁmﬂh@fbﬁmséKHD)muent|on relates to

108 vt ae FHESED s G AHB e Fangprered "SRG BENCE Parhi-406 in
as pEBLRASerafimddbPst huleSRoGATRAMRE S SRRThicb.Z€
cells to inducers of aFOptOSIS and, in sone

[0078%t ancedig. tﬂ?elﬁr@&rmelsﬂ LI téapolphlbgnog asyruingh isivith gy SM-406 in
| AP%e ANGP LRI at %el' e Peast El2LER nhie fRLNOdS of
sensitTzing Cé? ucers 0 apopt osr's an(f to

[00T#{ hods ®ig. 28rid lacseﬁ@s @ﬂagzﬁplcssﬂllasfmmngehé mmpanﬁeltﬁndﬂ@ curves SM-
contactin the cells with a conpound of _ For nmul

al 0186 apd PN-23tipiBARe idemaistoh f%m meREept bAfPSameﬁms((%) XIAP; (B)
The clAVE I’ttl) %?APL%@))W@LZI%%/ asaRlef thirfe (&T{lsgﬁzg %{09@@9&&5@-1)01&1‘123‘[1011—

based binding assay.

DETAILED DESCRIPTION OF THE INVENTION

[0072] The present invention relates to conformationally constrained compounds
represented by Formulae I-X, which are mimetics of Smac and function as inhibitors
of IAPs. These compounds sensitize cells to inducers of apoptosis and, in some
instances, themselves induce apoptosis by inhibiting IAPs. Therefore, the invention
relates to methods of sensitizing cells to inducers of apoptosis and to methods of
inducing apoptosis in cells, comprising contacting the cells with a compound of

Formulae I-X alone or in combination with an inducer of apoptosis. The invention
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further relates to nethods of treating, ameliorating,
or preventing disorders in an aninal that are

WO e®porirve to induction of apoptosis conpri siPgr/US2008/060215
adm nistering to the animl a conmpound of Fornul ae
| - Xfarticr aclaten dolaeéth@fs epopiting] smelSotatingli goreesnsing disorders in an
i ncl ude those characterized. by dysregul atj on of

apoptigEil Eha5AtF EPROSSIVE FAMIEENT SfetpoDisyis SPrPERIpE gty ffering to the
of LARS aﬂ?ﬁpﬂoﬂﬂ@ R IE8AnhIYE 1hehnd &h M EReTEE Sos®f  Such disorders
preventl ng o I nhi bitl ng angl ogenesi s 1 n anl na In

needhditertbodfe dhamptariged gy adlyisreigslagon nf apqptcms arghthosd clamracterized

o OPRINGT PSSR BLLRRY ol P ef BB e RO bR enting or
of §gbitihg BhBbEHesiOfin AP IRHRS irS n&dAh &b écﬁ‘ﬁ@ﬁs‘x’ng ad’&nplmzstermg to an

i ncl udi ng but not limted to, XIAP, clAP-1]
M- amalmpmpomgﬁﬁowhpIMl P, survivin, livin,

RaL LR, «
[Odt‘ier expr egsnog 15 Hrﬂtﬁms RSy %K%r]eher elrr§(%0 al@F PV memr]?er of the

el eviatibitor df@N}ﬁﬂptds% Brotei@P@hil@anhclbéme! Dutafot MRNAG to, XIAP, cIAP-1,
encodi ng for an | AP protei %é%’ and/or to elevated
| ovEIAP-ar MUAPAR BT i{ SR K188 NATRs siwirparlgin.toP-2, apollon, and
si mgpgfcgor respondi ng non- pat hol ogi cal cells
expressing basal |evels of nRNAs encodi ng | AP proteins

[0034] havi e hasal oV e@wgirssswh dARRY Oteiussal hifethaedfers or an clevated
det ct gth | evel s of rrR encQdi | AP proteins
or Seofbypt pFe! bpﬁgn FHAs cpepding e A dAPpRroteap(g), and/or to

not eie'vg?e& &delsldh \Xﬁﬁ;ﬁBﬁftﬂﬂq{l%Eﬂ RcdtSpRel !d%ﬁ’mﬁﬁloéo?fegpondlng non-

anti bodi es, |mTuno st ochem ca met hods, and net hods
of pamhbbgccahcﬁlﬁs anpkssing dedabreals of rrel&NARI\medénnchtAIbmrotems or

bsol ute .l eye f | AP.pr te'n [
por ERRE Y51 48 b Fr BTkt S Bl sefopul Ml oF mRvas
pr otgdddAtng Eﬁ@ b&Gnd & 1608s bl pvecihemed cafinéie, but are not limited
pr ot ei ns to ot her pro-apoptotic signaling nol ecul es

(e. tp., WpstongdpofpingtustgBAR profeinianiibeies, emngiylomstohhfﬁmcal methods,

such ¢ en .t he .bal e.of t
t hafm V\rn/g#heodls }:'/\Ivf 161? 8?1dtaﬁlé3%l g%té n_or 1re€ﬁRN\r%)?:§ecglr08t ce}‘TS r%rsnportant as

t hethpr a]gsanl‘tHJIelel 6f FAR @ﬁltblﬁg nﬂﬁblmwtﬁsdemhrdn@@hat they overexpress
sufficient to cause the cells to execute
apoMBsﬁrgteB}Sog‘P aheandh ®|r@lat1%<‘aiearelc af ﬂféPvRsaqealef@ other pro-apoptotic

dep f t
Soo R PR LOF. MEShhOt: A N, b Ly cos
of avhdnARe pabihed of thel;n b;vd are saich |th2bEWSII¢f1f lnot &mtthd evels of the IAP

cause the ceI | s to execute the popto ram and
di eProfFNS the He-apepiefic sledpringMalest ﬁWBP 40 A‘ffgcg 15t dp &pype the cells

al s@, c¥RhRhe L& pr %Bﬁ{ and4i8, L EAR WRlI@bE ¥pdnA¥R! i the IAP
of pro-apoptotic signals and anti- apoptotic signals,

undergons fophos sgvival. r esponselly, @Xpwhreuptamnghlbftﬁlgmffeaﬁve amount

aroupl. Bl sSSTROHRIReL B LSkl JF AECHORE B e

! anbpéiﬁ@ﬁ@pro@fdﬂﬂ and a%. USRY, he k&t oveRkpresdidn of an AP protein” also

refers to cells that, due to the relative levels of pro-apoptotic signals and anti-

apoptotic signals, undergo apoptosis in response to inhibiting effective amounts of
compounds that inhibit the function of IAP proteins.

[0075] The terms “anticancer agent” and “anticancer drug,” as used herein, refer to

any therapeutic agents (e.g., chemotherapeutic compounds and/or molecular
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any therapeutic agents (e.g., chenotherapeutic
conpounds and/or nol ecular -23 WO 2008/128171
weE@NBWEI008/ 060215 therapeuti c conmpounds), raRCEUB2N8/060215
t herapi es, or surgical interventions, used in the
tr e&tdﬂaﬁml@fcoﬂmp@lﬁrd@} Q’amﬁ&dsrathev@leh seasgscad llllthBrVaﬁtlonS used in the
cancer [0076] The term "prodrug

as J%taleﬁwfemernr%lf IV? élssasmq SPRGT £ | mﬁ‘fB’é‘ﬂSQ/e
i vati 55
OIS e B S ROUEAL ST B SR1GE ) Db ARSI i
enzyemvatiop ofiat phrentt leug amgletulp My re¢11ums dad)tr&nyﬁlrmmwm (c.g., either

releas or to .q., tica

oy ST pY g Rtan & i GRE ERTRIEG AU e p release or 10
t he cofepde4d %@aﬁcﬁﬁy aﬁHy'sib‘fogﬁ’éa‘Plg mBEIREIUES, @é&romagnetlcally) the
desi gned to OVer cone associ ated w

st abfadrag intoogticc netyye Ida@k d?rOélplg@u gre cdqsggne@rtOI pwircerde problems
glcflax gblé?egéw%%/set%bd% Q{)) 1%11 r Odr usg)ﬁg%gl | ot ?ll’nl ed bloavallablhty
gr OBReBlaly prédrfd Wpniphisd afne‘d@c[xfel lahe ShadvLeS St@élf td’iﬁ a chemical
activity of the drug). Some preferred prodrugs.

var MeskiBaroD Gegi vaEpyie dhaprevesrplyuneeresseatthe avféwty of the drug).
gro c r

o oo Ts bR ol ard ShAINONT o QBN ALRN Y CRETRRAY Yhat have
Vi t pooupk eclcivabie umdetr anctstmllicolcyisdisonsnde Exemplary prodrugs become

physj ol ogi cal conditions or undergo enzynmati
degP HHEROHICBHY GEHER TbPBin i LAl tARIEY HatisTan solvolysis under

h
gh 51&9%1\3;91 %ﬂﬂllt?énsycosrﬁ?é o a'tlgnddergradatlon or other biochemical

dr ogenat i on Prodrugs often offer
adv tmndgesatoh sdewghi | |ply)spltqrslsucm,codpfdtogandtudny, defrydrogenation,

del ayed rel eas thema n _organis

Buné gp%yl t}ﬂé@ E’ﬁo gs ﬁleaad VﬁBtag% (étl og?ibléar %ssuegcohlpatlblhty,
El sgvidelaycd\p@ERE danmé mahﬁmr fser ,eg h@uQag@fal Design of
Chem stry of Drug Design and Drug Actlon . 3b2-

AcalleairegsPppss), Sadd, Eiﬁ@g@r; Agntqrdgn £} 985); @mrﬁjlrverman The Organic
pr O%UI%S,[I ncfl B(Ijue %%mgg?a%rdl ﬁafglt A&d or%sjngh 3%2 Wik % ebqng Press, San

prepar ed By’ r eact i on par em *acl a s0i°

al coligdo, (®A 91993).| cv@hmah kgodtu)s 1nc61’(131¢d@61dpd1@ﬁ7af1€@ b}ch as esters
reaction of the par ent acid conpound with an amn
bas PEePaggAdpSastioacefarprend 2£ids mvidhe aeiablg dgolipides. 2 Sower alkanol)

der 'a%ﬁ?&e'sgﬁ? ea(ﬂ:)% réacliGNBE tlﬁ| Mévﬁ’ﬁcﬂﬁg%m%&ﬁéauﬂﬁ ahfidMor basic

" phar mac acceptabl e sa her e
r ef graaipt ecaatey to Sarhi an ae:ygltcd leist dendentivye.g.eabiwam rallwletrﬂnde)

acid a bage) of a conmpound rese
190 ent i ol he Rt gﬁwg%%@%o BeCpPs} [eo%aétr Poiainarsia, refers to any

tar gat (201 fhink@bg reacBo BRI acid S B%eggf 4 B&mp ound of the present
compoun $ of the present invention na e deri ve from

| nofganiien drat mrpgamlogaelllyjf.olamtbdbms‘é@ tal@eanmlrr@é (of., a mammal).
acigs i ncl.ude

are. not |i m t e roch/
hydrait 8hig, CSgPhis ,thﬁ.pff?s mps%“r oW B Eg g B ¥ ffgm thorganic or
mel gidanicPREAIGPNALI Bases. Examples of acids include, but are not limited to,

hydrochloric, hydrobromic, sulfuric, nitric, perchloric, fumaric, maleic, phosphoric,
glycolic, lactic, salicylic, succinic, toluene-p-sulfonic, tartaric, acetic, citric,
methanesulfonic, ethanesulfonic, formic, benzoic, malonic, sulfonic, naphthalene-2-
sulfonic, benzenesulfonic acid, and the like. Other acids, such as oxalic, while not in

themselves pharmaceutically acceptable, may be employed in the preparation of
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glycolic, lactic, salicylic, succinic,
tol uene-p-sulfonic, tartaric, acetic, citric,

woreioRazseasul f oni ¢, et hanesul fonic, form c, benzPCTPS2008/060215
mal oni ¢, sul foni c, naphthal ene-2- sulfonic,
benzédneseiul aniittemeddibtesaindotitdiginki the codphards afitkks inveutédn and their
as oxalic, whjle not jn thenBeres phar maceutically
acc 8pirapcentically agrepehis asifeasditionsalés.pr epar at i on of - 24

[0@6@! 2008/ t%gﬂiél%s 8%!1593?‘%%%609\%2&@ notsl%{téd Hysgfk%”l n?éal (e.g., sodium)

ermedi ates i n obtaining the conmpounds of
i nvépdiogrdeanalkalve rcartlphactabdent, i magﬂeyluaﬁchjzrtranldes agnghonia, and

e e R R R A

0d’mﬂf oxi d@%amﬁieg %'f'sﬁ]l@s BRNIB, PRtAE nbElifhited THRHSHIL rzﬁhpate alginate,
hydr oxi des, ammoni a, and conpounds of formul a
whe psriagfatyy ﬂgm@pate], @Blkéﬁhesuéfﬁﬂatﬁh é’lﬂullﬁ@‘@, ]PIGW% Ei(fa'i?pl qagnphorate,
ogl %a{f‘rl{léhorgﬂf;onﬁget e, cyclog)ggttarqutroplgléar‘%% oat éilglucao%g{e ’dodecylsulfate,

bené&aﬁ@sulfﬁmat efurlkidrétd| f ghRohdptinpat e, glgdetdphbsphate, hermsulfate
hor at e, canphorsulfonate cycl opent anepr opi onat

d| gheRtanste hoxmgatey Ftidebeomidg lﬁdwiés%nhvdarﬁawhanesulfonate lactate,
f UMY ‘?if? Iilééﬂl?ahqg eﬁ%@ﬁ %hﬁo%egé 5! %5@&98&%{33&&1&& nicotinate, oxalate,

hem su épt anoa exanoa

br opaldmatd Ophcdﬁate,Z-phigdefamy @hb@ﬂpmpioﬁl@matmcraﬂeaqﬁwlﬁa, propionate,
mal eat e, | at nmet hanes Ifo te,

- n AT SHESG! RAERAIC PO cangglg) #dethe like. Other examples

pal gpaiiR; 1ncﬁﬁ&f A8hLof tRE E&Hgéﬁﬂ@ of YR BRERNA &mpounded with

picrate, pivalate, propionat uccinate, tartrate,
t hi ecyaanlde eatldnosgchalsé\la uh@hc,amxdaNW4 awhlerbime\M iskeCi4 alkyl group),

G h f Lt
conpB At ToREEPE LU RS Mo BRIBA G Wept ingention are
sui Eé‘IIP‘I3I%I)E‘@€I(1| ENb&HE @h@rﬁndﬂ@d’qca @}JMBIMOV@M@? r@ith oPVacids and

is a 4 al kyl group), and i ke. For therapeutic
useba®alﬂt13§, ané nolheh@rmﬁs@umaﬂy @ﬁcqpt@lqan@w&ﬂo fipds wses if@inexample, in
areq, C(%nta%gp l a0t e%rl 1%atPoe| 1anrle{rcaec€ catlI C%lcl able ¢ und
acceptiapie’ 0iliowé)ver aci ds and T Pates (TR

[0080¢ non- mnartmm eth%ta‘pauthcylllﬁlc‘dfﬁﬁﬁﬁbhlﬁoﬂf&y & s@dflichén Usfers to that
for exanple, in the preparation or purlflcatlon of a

phaﬁ?@ﬁé@mf t@aﬂhleyagf:@&l@ ﬁg%&fl sutfecsend domepult[ip Goriomtientof ope or more
ot %ﬁ&%ﬂk' 8l bi¥orRk S %%%e]‘&%?tﬁa{waﬂer emenfSf HIRGrdle! & Qse regression

s° o th anount apeuti c agent
suf bf ctihendhsdsrderr estibt eixmrnghselwmln aﬂespmt ab dre teatnobr eof cancer, a
synmpt ons of a sor der,

di sgrggrutigilye B%V? é&loé‘% Pgﬁﬁg}\é@?’t ﬁe%gvﬁ]g%”g%tpuﬁ a therapeutic

exagplf thitdebrch 88 PRCLatd 8f LG ridrSRIMBRrc Qs ARG hass adecreases the
therapeutically effective anount preferably refers to

t he nambemof ofctaatasése niaqreasts cmeageimar rabgrdesrere ag escrichws survival

! ne S iy HropteBraEE AR TP 8Bk TR22 pRRG RS BP1east 25%,

pr ogr ReSI30M,, a@[eabW@,@Q@asﬁm%! ¥akast 45%, at least 50%, at least 55%, at
least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at

least 90%, at least 95%, or at least 100%.
[0081] The terms “sensitize” and “sensitizing,” as used herein, refer to making,
through the administration of a first agent (e.g., a compound of Formula I), an

animal or a cell within an animal more susceptible, or more responsive, to the
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time by at least 5% preferably at |east 10% at | east
15% at |east 20% at |east 25% at |east 30% at

wO e@st28504 at | east 40% at | east 45% at | eaBET/BOHPS/060215
at |l east 55% at |east 60% at |east 65% at | east
70%bichdgitt asfocid A%y, afromedsit 0B@8ardatioh @fisin 3&5%‘[ dftcellular function

| east 90% at |east. 95% or |.east 100% ] The . )
t er AT St BRE hlaﬁ%dr’ Qefdll 3!‘%1% acl lagrqy%téd pﬁﬁﬂ}@?ﬂon invasion,
ref %ﬁng%eﬂr%t?ig,'(dgglgopttog@Pmsethfr‘d nirgl F@Hsit&ﬂlgoéff&t of a first agent

first a ., a conpound of Fornu
anl oBla tergehcelekdn e nivhasured aathermffelrmccenstlnsoaqgnddﬁi leiplogical effect

responsi ve, O 2817
TIPSR SIS e oG m D fia U qunctigh dhglige; but not
Or 'Ilﬁil‘éﬂ‘i@tdeﬁrgr&;ftha?rcﬁﬁ‘&ﬁﬁ&n Qﬁveféﬁin' Hﬁ?égén@ﬁ@tdrchﬁbo?tosm) observed
i ncluding, but  not limted to, cel I Vi sion
gr owpén thsr @Sini‘llflt,stra‘ﬂ(i)lb af aisaeensi agent waﬁhgardg@ﬁb@tsldn@mstranon of the
2|n

apo?rsg agg\%t ?fle re&sponsg oq' tﬁg Pen&tlzgcz FFl%enSt)t 1ncr %(F E)% &{: cast 10%, at

t heleszistf y1(:/4 emeastrxov/h et lléhtsﬁm@)%d atle@dt FYLL, alt 1@Jsf e@%, at least 70%, at
(f azlf?rom)tlon or retardation of an aspect
ceI @bt

0% iitdeasbRA0 e lae G0t Ikt 074, teed 086, atlenst 350%
gr Ot fl,5¢ RHBY. bELAL 3@6% LY 9%'4660/ Qﬂ%bs‘i’%g@sb@at 184st 500% over the
apopt osi s) observe upon 't dm nistra
secmﬂom&mthe\mbsdsncanﬁthmﬁr’gmgtentadm ni stration of the
first agent. The respopse of the sensitized ceII can

106521 ncr edSedtcny adysiesy 10110% apPPIofisasts Mo hercipezdprs to any
3O(J/‘hbé'}f'atloﬁaiﬁtthé%%‘iht tof | é@s@osﬂo geaa%ll ﬁp%{%dé‘éo cell death via
| east 70% at |eas I% east | east 0%
at bpagosid SD%regmlaﬂl@aeﬁ a}ﬁxpﬂ%s iatasdoemstd \8510)% 1ndated ‘kaaa tvariety of
300% t I east1 @ % at |east 400% at %§ g or I
at F 5o dv6'Bv'ar g"ﬁ CXAPRE HEU™ “r’tehgls Entes ofsyf fic lupus
fir %Fytl?éil@ﬁ&sus,[&Q&glltoﬂ‘ﬁtﬁrﬁfs”graﬁ%fefﬁlglhb@tt difAs@myasthenia gravis, or
apoptosis,” as used herein, refers to any aberTati on
in Siigrem Byrtdyorm) (CérQ;llc H}ﬂ?@ﬁh@pﬁ’s Fendstrynsalcarl PSOlﬂ@SIS asthma or
ggggr%é | S(?llsesase efl h 11\3: bt r%?vt%ﬁ({l%orrders eD% Shi ?/l‘{’lsglgvgl:l] Ilyer{lg)/homas, or T

of c@longlmph@ﬁﬁs) ivirel wefedttbnk ofc.cox AempksE, papill hAMdN@ITV), and other
di sorders g 1%/ stem ¢ | upus eryt hemat osus,
3P OB

r heﬁﬂ@fl%‘i’@ HE qarthyitigrand\ashespssldips. i henlglebe noted that when
Waﬁ{eﬂngé @%@gtﬂ)\ﬁ' ! nﬁfuce(ﬁgagg&e relss%cﬁl}/&ldmeg 'Vl&E 18% ﬁon, the viral
i nfl

condi tions , psoriasis,
Cr olinfecioai BﬁyS(&) mah e rh@r détecftehilat dtvthe dlrﬁ@ rdd'megulé‘&org ogcurs or is
B cel nphaq or, T cel nphomas), viral

tuno ly.
i nf QgsteirYﬁﬁis ( h@t 18 ol glduﬁ%fb Pyl at18¥ 1) occg]:]deven after the

ot hgfsa IS‘e‘AF‘a%é bPQ%np?H&Bo@%rQ%ﬁi%@@Jﬁ hritis and
at heroscl erosis.” I't should be noted that when the

[0@83%r egul dhe dermi ‘éangmgmd; ;s wed Assotinatesdthpigeeration ofahew blood
i nfecti.on

det P& Ao é’thﬂsﬂﬁeeoﬁ QTERN. d?ﬁ% teléﬁp'gﬁ? 10&88?%53'n%srusie§ herein, refers to

prevention or reduction of the growth of new blood vessels. Examples of diseases or
disorders associated with angiogenesis that may be treated with the compounds of
the invention include macular degeneration, rheumatoid arthritis, psoriasis, diabetic
retinopathy, retinopathy of prematurity, corneal graft rejection, neovascular
glaucoma, retrolental fibroplasia, rubeosis, Osler-Webber Syndrome, myocardial

angiogenesis, plaque neovascularization, telangiectasia, hemophiliac joints,
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observed. That is, viral-induced dysregul ation can
occur even after the disappearance of synptons of
wa eoati2d1mf ect i on. [ 0083] The term "angi ogenesi BCT/USZ)08/060215
used herein nmeans the generation of new bl ood vessels
I Nt angofibi®aiae wound peanlatibheintestiml adhdsicag gathgrepdaiosis, scleroderma
as us herein, refers to prevention or reduction of
thea@$ KPR 0od vessel s. Exanpl es of di seases
di so i i b b [ Sai s
O e 1 e o A O B e W ker R Rondition
mac il whicledecrdizad popylatidnenfipadldicaitiag chlls ihiag,anpsdris asti @yerned by

et b TR o B Pyl LR b¥orative disorders
ret [RIQRL Bht it HoPRlsBRit@ tof tHRBASI(S.¢., Boh6ls; M&MERMS, lymphomas and
Syndrone, nyocardi al angi ogenesis, plaque o
neoeskiled) ar japtpitnorine detosdrss. e &t esiptasmhigreeishiol begleenign if it does not
J o ﬂ%@er 0 _i121\§as\1/g1)1 %908/t%52[§s]i71 (Fi)c;rrlla isnz%gsll 01§0 0%5 ither of these. A
angi o i'BY o> Mo hd granut at' ol FHt est i hal® adhesi Shs o>

at hemesclaB8E0StlS , m&mb eh@dgicneell 3 ilyderdndogdtdy Seddboring body
[0084] The term "hyperproliferative disease," as used

her sirgctuiegt Elygeipbastinty acionai afi G6H prolfeition Anyplyige #njipggase in cell
pop ] . or.oli J: cell:s i ni Ml 0 .

DOPHMABLD, R SR MBI opels nction
Exaivpdtgdasid ibypefopn obfi centadliode cell spowdr sn which uekes, typet of fully

are not restricted to cancers (e.g., tupprs, .
neo 6}f§‘§?f§l,atqdy$;|%{‘l élﬁlﬁgltué% fory zH)@tl}qr ktgye 8% d_g%?rsllfltllﬁﬁﬂ’l gell.  In another
di S@fn@@&iﬁlenﬁ ﬂﬂgs‘g@i@@ﬂaﬁ@raﬁ% GideQs L Hﬁtghﬁﬂ)id farthl;itig,_ ! Flammatory

not undergo in or metastasis and nalignant i ‘
it Howsl alitchey, oftcdatbsts, Aiothpemnast addnotnagellipomesndemangiomas,

ts? ?&}P%q%aqu%slp&%ggﬁhgg}g%s errllgsig%ﬁ]c{ro leggqii ,T)?eqrrléoqo?asgg ?e}/sions (such

pr ohi L&l A6Usl IMRIYANY afd proltdtRam@rabilte Al ncopWIRSS cdrfinoma in
a tissue or organ without significant alteration in

st r sicw,ord heiry lawkeplaksia, or Wetiaps-asia is a form of
ofRPL 01! G Gebilognont Aol WL A0F L XRE.RT N den resuts in an

|
ferentiat® substi tutes Ttor er 1ype of

di f hetoahinuad édorciet or a thiomio O eimaterbashiditimt ,Ad ied herein, the term
hyperproliferative disease is rheumatoid arthritis,,
i nf [ aHeaByse diseier” ifesaoeanyo sociiion wp jwhigh an organism produces

| ei gm'orqgﬁﬂﬁ%ﬁﬂs l)vih&(ﬁ%cc‘o nﬁg{‘[ﬁg ?i{%ﬁﬁﬁl's O\I/]jl %{o?éUﬁiSeS, cells or

vascul ar occlusion, restenosis, erosi s,
pr etis@epl abbndinhiesg anampsuchl aamiachenonidordss include autoimmune

hyper pl asia and prostatic |ntraepfthelial. neoplasia),

Car BPBREC] oM.t (oG ARt o BRI SidlisgRsopr gA néphropathy,

PSOLELIBR! %pn{eoogl%])nizh?ab%feh%rﬁ’cﬁ’oﬁé! gramtdh Afeaact 'd%ﬁﬁﬁgmyositis,

| ynphoi d celfs often results in an autoimmune o

di s fibdenyabgia.agehr o host |deenwt dirgve o ridtctsco ilastisnais’e dhyroiditis,

her ?Aigpaﬂtﬁg %hrto(renrbroncytopenia purpura, lichen planus, multiple sclerosis, myasthenia
gravis, psoriasis, rheumatic fever, rheumatic arthritis, scleroderma, Sjogren's
syndrome, systemic lupus erythematosus, type 1 diabetes, ulcerative colitis, vitiligo,
and the like.

[0086] The term “neoplastic disease,” as used herein, refers to any abnormal growth

of cells being either benign (non-cancerous) or malignant (cancerous).
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"aut oi mmune di sorder” refers to any condition in which
an organi sm produces antibodies or inmune cells which
WO 2@8get1ze t he organi sm s own nol ecul es, cel | SPOF/US2008/060215
ti ssues. Non-limting exanpl es of autoinmune di sorders
[0087¢] ude aut eirnrttang-nebplagticydgent, ameurcd her@iit, edfemyudmeny compound that

hepatltls Ber.ger's di sease or | gA nephropat hy
cel Feigrds ool fgrﬁﬂam FOMHD 0§ a@e%ﬁfﬁﬂrfarﬁete nirdlignant) neoplasm.

[0(1%'8}3 ease, Te LRl @gy&éﬁtt’i %reveilhgé Ogﬂﬁ_l‘%@entﬁh,&fa{s wed R4=in, refer to
host di sease, ve's disease, Hashinoto's
thyBOddW@BSIH ﬂd|ogmmhn@:mﬁnammﬂmytdpeﬂbaepyrﬂupeqnoh&nuhe or

l'ichen n mul ti sclerosis, ast h nla gravi
pson PR S et RirGer T RETRBUTY Tt B Fomaiic 2. the tota
scl gpRASS HPpatiR)IOGEA el mc'?{ el &Te The YredWRHiién hid[k’ L&ﬁso be partial, such
eryt hemat osus, type 1 diabetes, ulcerative colitis,
VI t thait dfes, occarmnqeh@f patMOglpﬂosﬁqi i h s ubjeetnis lefe dharathal which would
aseedc rr tﬁo tr%ﬁe re e f nven{)S to any abnormal

gromf% St % 'd%%ei nl &t K ehi gn (non- cancer ous)

[0039] "Bl | 9B tein 2BFGRGHIS noduldiin V@ @9)8/al 28¢d Therein, refers to agents
PCT/USZOO8/060215 [0087] The term "anti-neo Iastlc
agefthich gge ywglvedr & nmogdping (@ anyhibitgoutrgraapiag, Increasing,

tr:tr gf&jﬁo&fngz gf)ﬁhélg erlgfqdan%tn ml%feag Igté rtTI?er @E@W&uﬁm&% n%ent 1S an

" pr édentr, 8f dppp@yBntThegetm éimducq@rcff\apnptbﬁn,," as aiscdub@din, refers to an

her ei n, refer to a decrease in the occ ren e. of
pat ABT G dnducey propiesiyn Ce’i‘;? %gprcéli“ief EFL1 padgging those cells more

neophRstdte bihtihd R {odR 1% PhENRNHIYiABY, Be t that

cong+e§% %. , leg]totg%B abgence of pathologﬂca agent e

cel Iusiums aapostm}ses: 1an althenpereagentt i Iomnmags <afl apoptwsis-modulating agents
art| u t he accurren olog|

f. | ..
Pl ictids BCRn: bl EOMoBSS A ARG e S gt Jinited. to

occyry/ethosi TRAWP 'IRE RIEDRI! DRRY ORGL OR4, [ICBHRAADD, and RIP.
term "apopt osi s- nDduIatlng agents ""as Used hereéin,

f ef @*@eft Wag%%t of apiritetic-modularinglagewss iinclud Ut dr glot limited to,
it N a | ncr.easi
apop OSI S F gntébr?glea%o% W%D9ﬁ Yo S A E FNRTR Iy es epn[ggs TRAIL

I nmen € apoptosi s-no

agedlsd &né®n asnApﬁE "Ligdndapop{pesSi sSTR AN, Ta@dhm,ts I (@ @LJ C@bnoclonal or
of apoptosis,"” used herein, refers t

thapoliYﬁ@aalegg%%lﬁt %}b§dﬁeF’D eBIRAILR | or T:%AH@RZC@CII -3) p53, BAX,
rengar NG A pield nasd PPY, a@%%g@‘g :pmt&n§ %ﬁﬁﬁ%g B&nts broadly

t he apoptosi's program 'In one e ment, an a
t haﬁncludeobgoests&pmmWoalstSSOfarNErfhmﬂameceptoagemt TNF family ligands.

es of a t osi s-nodul atin gents inc
pr 0 H@SW@W@&&%@% ey ba TTAT fPesthinca Oun&uie g ligand or
B%fédg@f)‘?%gsf%red &%odul%%o Fgeﬁ“;)':arglmddga% ofR8ptosis, such as

FADD, and her exanpl es” of
apopiNdt orca Mtemttmgga@epaﬁlcuhdywdERAMR ligaral, mdtas/CD95 ligand, a

H mIII\&q{-tl ?i’gand, or TRAIL

[0090] The inhibitors of IAPs of the present invention are Smac mimetics having the

general Formula I:
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TNFa, Fas |igand, antibodies to Fas/CD95 and ot her TNF

famly receptors, TRAIL (also known as Apo2 Ligand or
WO\R@BM2STRAI L), agoni sts (e.g., nonoclonal or PCT/US2008/060215

pol ycl onal agoni stic antibodi es) of TRAIL-RI or

TRAI L- R2, Bcl-2, p53, BAX DBAD, Akt, CAD, P13 ki nase,

PP I, and caspase proteims. ihng agents broadly

i ncl ude agoni sts agoni stjs of [TNF fam |y

recept or xand TNF fani | i gands.

Apopt osi s- nodyl ati ng age W ol ubl e or nenbrane

bound (e.g. lijgand or regpkptor). Preferred

apopk05|s nmodgl ating ageng/s are i nduceds—ofUapopt osi s,

such a3\ TMF 6r a TNF-relmted ligand, particularly a

TRAMP |igand, a Fas/CDO5 ligand, a TNFR-1 |igand, or

TRAIL [0090] The inhibitors of IAPs of the present

|nvent|oqAare Smac nminetics having the genera

Formula 1:2-28 WO 2008/ 128171 PCT/ US2008/ 060215 X\ W-YI

I NT -U AlZ A2 wherein: A and A2 are independently

sel ected fromthe group consisting of hydrogen and

opt mdwedin:y substituted al kyl, wherein A2 is absent

when Vis 0; Vis selecte fromth roup consi sti

of Ry ok AmircgnderenSesdiet skl ?&ﬁ%urg PRpting of Wdrogen and

Con%:pt%ﬂaﬂ s%stﬁﬁe@@lﬁyl’\'w OT;H ??sl %@f&%ﬂeh%s@e group
consisting of hydrogen an lonal |y substituted Cl1-3

aIkyJwsMeﬁedﬁehembgdnmmmnmmh@xgﬂédﬁienmﬁlstlng of

oo iy Thah e et tans MG £l R or "N

opt ixoR&kIe¥ted THINS Hid sbesl c@f[sygtm%raﬁ* hgzafdg@@ ahd Mptionally substituted C;-3
substituted heteroaryl; Z

(CRalkg)"-NR - (CR3R4) M J |s selected fron1the group

COn! SLLAG: 8RR AN don SRR b LBRE RURKERI, G 0).

Whereln one or more CH, groups can be replaced by O, S, or NR', optionally

substituted aryl and optionally substituted heteroaryl;
Zis (CR'R?);
D is (CR'R?),-NR’-(CR'R )
J is selected from the group consisting of optionally substituted alkylenyl and
(CR'R?),-R™(CR'R);
T is selected from the group consisting of C=0, C=S, C=NR', S, S=0, SO,, O, NR',
CR'R?, optionally substituted carbocyclic, optionally substituted heterocyclic,
optionally substituted aryl and optionally substituted heteroaryl;
U is selected from the group consisting of H, NR'R?, N(RI)COR7, OR', SR,
optionally substituted alkyl, optionally substituted aryl and heteroaryl;
n, m, p and q are independently selected from the group consisting of 0-5;
ris 0-3;
cach R', R?, R® and R" are independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted carbocyclic, optionally
substituted heterocyclic, optionally substituted aryl and optionally substituted
heteroaryl;
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T is selected fromthe group consisting of CO C=S,
C=NR1l, S, S=O, S, 0, NRI, CR R2, optionally

W@ aestizgiot ed car bocyclic, optionally substitutedr/us2008/060215
het erocyclic, optionally substituted aryl and
opt Roriakélyctsdiishi thst @dufh edmsivap\f; hydrdgenseptashipd stbsoimted alkyl,
the group consisting of H NRLR2, N(R, )COR7, , SR, .
opt PB%%aﬁy &%@Wf%g@am&ﬁlw opte]ly nabpytutedps ?E?wléa optionally
ar y R ehREBE ofie; oftiondly RyRAAISH AYE obHARRE MY heteroary]
sde&e%%ﬁmﬂ egﬂugk%%gﬂng%%@%; ?iso-s;eeroary
eachn®RCOR2, R3 and R4 are i ndependently sel ected from

t he _gr.oup, consisti of hydrogen, . apt]j 1Y 100 _
sub&t 1§ CEISECAI R, g HPe APPYIDEHY: Pt it di o By Gk, €8 and
opt icen@ !l ¥nd substituted heterocyclic, optionally

substituted aryl and optionally substituted '

het & aasglected fromabe2pogy tossistng REHYISRR089 G801 sEsstityed alkyl,
sel ected fromthe gro cpnsi sting of dr.ogen . .

opt PSR SbAHRAS EHRERD O opfy Shatt§eg B lpoiggontionally
het giszattyd arybpid aptiahhlyy subbstutddeagdogalr bocycl i c,

optionally substituted heterocyclic, optionally

sub$t # pharewcatigplly agnepighigiselj o pisgrua thewsal. het er oar yl

CORY7; [ - r Q¥ 084,154 4, 09: -
[00?:"? s N n %6@881@@,6%:% OEJ%BQ%:%&?HR%G% dzﬁ%al \}vlslé}glnotﬁle optional
sel edlisechchtsoare tdakecgt ofgm ctha irsip oonsistinh yadt @ge bptionally substituted
optiognally substjitute | kyl, ~optionally sybstitute
car BOGyR @, meist loyRae F duales eloliat on Sestassy o a5 heteroary!
opt beRGHal SLA bith@tle BF Mor@fod PRIk PARohyl, and aryl .
subs ft&tgguﬁgkeroaryl;eor grphafnac Otiga%?yan A1 BToupS
[0092¢ ept ablle smdtheroparticodr ugnitdiemenf . Sth@0 9dinetips gme compounds of
err‘oi}dirn%n:[il:é1 Rl is optionally substituted al kyl wherein
t he 8Pt#'8nal substituents are selected fromthe group
consi sting of aryl optionally substituted wth one or
nore | ower al kyl, hal o, hal oal kyl or heteroaryl

groups, and heteroaryl optionally substituted with
one or nore | ower aIkyI,DhanaIkyI, and aryl groups.

[0092] In another particl enbodi ment, Smac m netics
are compounds OL la |l JV X\ ~Y
X

V.
A1/ \A2 o)

I

wherein:

A and A, are independently selected from the group consisting of hydrogen and
optionally substituted alkyl, wherein A, is absent when V is O;

V is selected from the group consisting of N, CH and O;

W is selected from the group consisting of CH and N;

X 1s optionally substituted C;-3 alkyl;
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I N VT-U A A2 Oll wherein: Al and A2 are

i ndependently selected fromthe group consisting of
whiyasozsam and optionally substituted al kyl, WhEr/E52008@0215

is absent when Vis 0; Vis selected fromthe group

conyi stselegtedffrdd tl@-graﬂpi c@ﬁsmtl‘ﬂgicﬁf G@NHe Ced) D, r(Q]szltyewherein one or

group capsi sting CH and I S opt, onal

sub&taré Gikgereypscag hqueplacedg)gy WS 0 R_I. ) ggt-yo_gm){ly substituted aryl and
PCT/M | ected fromthe group

const st | 9%\9?5@1%&%%%?8%% (CH2) 1_3 wherein one or

nmor ® CZR OIUNR €EGR ROy epl aced by 0, S, or NRI,

opti onal stituted ar pti.on

DAL Pyttt by B GrouD s oRBPIOREKY Pelitydallylenyl and

i's geRbe eﬂ6 f@@hﬁ he group consisti ng of opti onal I y
substituted al kyl enyl and (CR R2) RGegCR3R4

seI érc]sesgleﬁuedrﬁqrméheggr@up c@owmmfr@ @fc OC=0RS, soaNNB CR'R’,

subst i KL C
Op t | at}a:lly Bﬁ%zltefiu‘f‘ao %0 ti/ocl:lr'dﬁ% tﬁutgﬁ E\Tel?eroé/yc 1C, bptlonally
su bSlﬁBshblIt@ﬁar{;lI Md spiidn@pt édb@t&lu{e)d Iﬁtél@é?drylt ut ed
het eroaryl i.s selected fromt he%tgrou]g ¢consi st i ngn
H NRIRZC eejﬁd fTQRI theo grqun sensipting uefs H. t NReR > aPRy:l SBndoptionally

opt i, an 1P and q are
|ndepeno‘fJ y se {18 lgr:%lbstg&gd ach R, R2, R3 and

R4 are,p arﬂ@ q eﬂadéﬂeyldﬁ&ly@eteetédfﬁ'mmsh e group

oot FiaR|yRoUbSERE B o SeRERENy CHSBISt paIths eroup Sorbising of
su bﬁgldhrog&? Q)lpﬂgﬁﬁfy%lﬂgt thd aﬁ@tl %%%%&y?%@@ﬁl{etd%%c%% optionally

and optronally substituted er is select

f r osulisheutegt dl@@rwnhc,sbpn@lacblﬁf hqh:ttmlg@h argptaindnaitiopally substituted
sub t| t ut d al kyl, optionally substituted

het SF'6H3 optional |y substituted carbocyclic,
opt iR6 ngllsélycte@%%{ tHe 86 BEREYSH HydrogR! b@[@llahy substituted alkyl,
substituted aryl, ionally substituted heteroaryl

and opaRRily substltuted eteroalkyl, optionally substituted carbocyclic, optionally
substituted heterocyclic, optionally substituted aryl, optionally substituted heteroaryl
and COR’;
R is selected from the group consisting of O, S, NR!, CR'R?, C=0, C=S and
CZNRI; and
R’ is selected from the group consisting of hydrogen, optionally substituted alkyl,
optionally substituted carbocyclic, optionally substituted heterocyclic, optionally
substituted aryl and optionally substituted heteroaryl;
or a pharmaceutically acceptable salt or prodrug thereof.

[0093] In one embodiment, the optional substituents do not include carboxylic acid,
cycloalkyl optionally substituted with one or more alkyl, halo, hydroxyl or haloalkyl
groups, or aryl optionally substituted with an aryl group, and an optionally
substituted heterocyclic group does not include oxopiperizinyl.

[0094] In a further embodiment, n and m are independently selected from 0-4 such
that n + m is 3 or 4. In a further embodiment, p and q are independently selected

from 0 and 1 such that p + q is 1. In a further embodiment, n and m are
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R6 is selected fromthe group consisting of 0, S, NR
CR1IR2, C=0 C=S and C=NRl; and R7 is selected from
W@ b@sgesidp consi sting of hydrogen, optionally PCT/US2008/060215
substituted al kyl, optionally substituted
car hﬁkepﬁideﬁtly Csplebt&ﬂafrd)ryl 8ubsidht thiae heme[soey@d Hcand p and q are

opti onal | ituted aryl and optlona )
sub&tdepert atvhéft %fgﬁwlo B bsyshhatRceads baﬁx g further embodiment, n

accgﬁ’& ﬂpLu% 1?1 en@éntﬂlrs%ijé'c'tbgl fr&ﬁr(ﬁ@fsucl{ 9919 ﬁ]+ hf‘lsoﬁ gr 4 p and q are
enbodi nent, e optronal substituents do not I nclude
car lmtcpénd@n‘ém sd¢ctect§romdharkyl smjntuh@tnaﬁlcyls slwbldtT tsuf<e@. In a further

i th | kyl .. hal L
o1 opROTg L R e ST B0 h e Ty m s 3 or 4,
9" OWRind ANle AACAIHALANALIStcdSHBR 0l dndtiegch eﬁaegch &l i fnd U is NR'R”

group does not |nclude oxopi peri zi nyl .

fur ﬂm@rfuréhﬁb @mbnélment m mdnr&rfaméeli)m@véh@éfmtd fr@t@IOe‘lcsw that n +

from O-

e Bt pndistiy gty Sefad Pyl Bl Mot g s 1 and

andRr? isaeh). tihat fupthdr émbsdithent] A aad fil it RIdepdrdestiy B cted from 0-4

and mare -31 WO 2008/128171 PCT/ US2008/ 060215

i ndé‘p@ﬁééﬁﬂ Tryn el et ed and riroinderadpntbhsploctediromilsang 1 such that
p; apd: epgnden el gc r

and srbu%:shlt 1s°C6f\]TLI an @ﬁl %ﬁavf ﬁrgheﬁl %nggh% aﬁﬂ)&hment R' is

and op‘nl(afaﬁyl snblﬂpetedi atktyll ywheedue a:heedptfdnam&sﬁtusm fard I;rﬂéctasd from the

+ mis 3 or, 4, ﬂ ﬁ, dependently sel ect ed

{ r BRIt B SP“‘RP chuggmite%rm nesorcmere fopyep alkyl, halo,

fur {08k 1y £ P adic R 1, ﬂau?ﬂ Qn&fnh%fe?od ?d?lqm]‘tslu}fstltuted with one or

sel ect ed fron10- u% + n1|s 4, p and q

arenumdkpemdéwtmyksHWEQMédmﬂgunm@ and 1 such that p +

s 1 and Uis NR In.a. furth enbod n and
10@bsh " A B Py AT Smite JURC R, tpipnds of
i's §oﬁﬁmglnp and g are independently selected fromO
and 1 such that p + gis 1 and R6is CH2. In a
further enbodiment, n and mare independently sel ected
fromO0-4 such that n + is 3or 4, pandgq are
i ndependent |y sel eB?: nd 1 such that p + g
is 1l Yis CONH WisCHand V) s N In another
enbodinent, Rl isy op 'ona N ubstituted al kyl

wherein the optiomal s {tuents are selected from
the group conS|stvmg\bf aDyI ptd onal | y substituted

with one or mgre /ower alkyl, halo, haloalkyl or

het eroaryl gr 6tps\and heteroaryl optionally
substituted with ofe or nore | ower al kyl , ipgl oal kyl ,
and aryl groups. [0095] In another particular

enbodi nent, Smac minetics are conpounds of Fornul a

L wherein A1, Az, V, W, X, Y, R’, T and U have the meanings as described above for
Formula I; or pharmaceutically acceptable salts or prodrugs thereof.

[0096] In one embodiment, A;, Ay, V, W, X, Y, R°, T and U have the meanings as

described above for Formula II. In another embodiment, W is CH, V is N, T is

C=0, U is NR'R? and R’ is COR’. In another embodiment, A, is optionally

substituted alkyl and A, is hydrogen. In another embodiment, R' is selected from

the group consisting of optionally substituted carbocyclic and optionally substituted

alkyl wherein the optional substituents are selected from the group consisting of aryl

optionally substituted with one or more lower alkyl, halo, haloalkyl or heteroaryl
-32-



RS QN X WY O T-U Al-VA2I1IlI wherein Ai, A2, V, W
X, Y, R5, T and U have the neanings as descri bed above
wo o008/183rul a |; or pharmaceutically accept abl BCHHE1088/060215
or prodrugs thereof. [0096] In one enbodi nent, A, A2,
V, Wou¥s, ¥nd Rieterdarghptiohalise shb\ﬁitmn\ivﬂlgSora:S or more lower alkyl,

des rlb d ab ve for For mul I n anot her enbo

iwap anyl grpupg Incanef eueméocmﬂ@% Raeﬁoonfz@n?@v %ﬁa’mwd alkyl
In I [ t
al ki‘?@%eﬂﬁ SR Ebriabhis, o 301 IBABHIN & %F“ﬁ%%éd W e or more
sel éotradlkylphalot haogkpug lmlmealsft grcglps,f aImlpR mﬁlaﬂ'drggen In another

subst i ted rbo nd stitute

o iR R R oy Sl R RS i b Gy substiuted
f r ol NemamemRr 6aBsSdiflchN 8’ &f - CHZYUH(CPEL' onal I'y
substituted with one or nore | ower al hal o,

[0094] oal kylln canothsr epastienlpr en@@dmrm,o@mazzammmtws are compounds of
PCT@U82qO 060215 groups, and heteroaryl optionally
subs?’ "wth one or nore |ower alkyl, haloalkyl,
and aryI groups. I n anot her enbodinent, Rl is
optionally substituted al kyl wherein the optiona
substituents are aRA. ally substituted with one
or nore |ower alkyl, al kyl or heteroaryl
groups, and R2 is hyd ogen. Nn/anot her  enbodi nent, R1
is -CHPhz. In anotther € [ , R7 is optionally
substituted alkyl . er Tenpodi nent, R7 is
- CH2CH( CH3) . [0095} In another particul ar enbodi nent,
Smac minetics Are ¢onpounds of Formula I'V: RS" ONg X

WY 0 T-U A -V A2A,V wherein A, A2, V, X, Y, R5,
T and U have the neani ngs as descri bed above for
Formula I; or a pharmaceutically acceptable salt or

prodrug thereof ﬁ&OOQF{] Ln one enbodi nent,
W wherein Ag, Agp Vg afe T ped Hel&\wﬁ@f‘sma%mn&ﬁe@cd@ﬁmd above for

S0t T L SR I R e

[0028Dt her émbodembodimed, A;sAepV) BHa, Y, R°, T and U have the meanings as
described above for Formula II. In another embodiment, W is CH, V is N, T is
C=0, U is NR'R? and R’ is COR’. In another embodiment, A, is optionally
substituted alkyl and A, is hydrogen. In another embodiment, R' is selected from
the group consisting of optionally substituted carbocyclic and optionally substituted
alkyl wherein the optional substituents are selected from the group consisting of aryl
optionally substituted with one or more lower alkyl, halo, haloalkyl or heteroaryl
groups, and heteroaryl optionally substituted with one or more lower alkyl,
haloalkyl, and aryl groups. In another embodiment, R' is optionally substituted alkyl
wherein the optional substituents are aryl optionally substituted with one or more
lower alkyl, halo, haloalkyl or heteroaryl groups, and R” is hydrogen. In another
embodiment, R' is -CHPh,. In another embodiment, R’ is optionally substituted
alkyl. In another embodiment, R’ is -CH,CH(CHx),.

[0099] In another particular embodiment, Smac mimetics are compounds of

Formula V:
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substituted al kyl and A2 is hydrogen. |In another
enbodi nent, Rl is selected from the group consisting

wW@Roogpedional |y substituted carbocyclic and optPOFEE1098/060215

substituted alkyl wherein the optional substituents
are selected fromt consi sting of aryl
optionally substitutetl with or nore |ower alkyl,
hal o, hal oal kyl or hetleroar roups, and heteroaryl
optional ly substi it ed™u ong or nore | ower alkyl,
hal oal kyl , and ary r.dups InTanther enbodi nrent, Rl
is optionally substit d 5?ky| erein the optiona
substituents age-@ryl optionally substituted with one
or nore |ower alk¥l, halo, haloalkyl or heteroaryl
groups, and R2 is hydfegen. In another enbodiment, Rl
is -CHPhz. I n anotfier enbodinent, R7 is opthgnally
substituted alkyl. In another enbodi nent, i's
-CH2CH(CH3) 2. [0099] In another particul ar enbodi nent,

Smac minetics are conpounds of Formula V: -33 WO
2008/hed1 A4, ACTY UB2008R 060206 U Reye thoy nmaningpia@dsagbyd wpove for

V- - wherei i , ST U have

e F i ot SRR aatllc e o dBretec S

[0galoe] necelit beathypodigreptaabhe, Balit, X0ry,Rodrdig U havedfe. meanings as
[00100].1n one enbodinent, A, A2, V, W X Y, R5, T . ]
and descrilc® abpves fesdiormyle Us Incuother setbodienns Yois CH, V is N, T is
For wul [ 1 7 mept i VAN LT ot

o Coh Ui WRETRNEE RIEORCTER yndtforsabbbgiich A% isToptionally
enbedisnantd alkiyl il Aptd bydibgon. Bubsthd whdddmhday) R aiscseA2ted from
is drogen. Ln anaqther enbodinent, Rl is. selected .

f r offi® §TREP GPRSTE SHEPET Saqgstawfé sieryst S PtigRadly substituted
car BReY whéeirARe opRéH 0 SdlstivicRtdbed éélé&&gﬁoﬁltﬁé’%row €b®idling of aryl
the optional substituents are selected fromthe group
conspieriaby sobstintgtl widpohoralinore demwert ilkylt dalowhalealsseonheteroaryl
nore | ower alkyl hal o,. hal oal kyl or heteroar

o oBu P et HEvpsar g o ar il ot rRes et dameer allol
or RRIb&khDWRd asi Kkdups. ednetlck ¥inbodREnBRY is EptidHMSy subBtituted alkyl
anot her enbodi ment, Rl is optionally substituted al kyl
whemdicrein Hie eiptanahaubstiyiestsare et pHpeallyr subsitytadoyh jope or more
subsgt i t.ut 1t h r I kvl 52 ha

hal 2%%1“1”%2? Hib n0k) 0@%%82&9%@1’%2@%%%df%%dé%%e.n' | 1 another
anotheodinerfoRli KeHPHRL InSano@dPhe2abodim@noRhes optionally substituted

enbodi ment, R7 is optionally substituted
alkyl. In another embodiment, R" is -CH,CH(CH23)s.

[00101] In another particular embodiment, Smac mimetics are compounds of
Formula VI:
5
RN
|
@) >__§
T\
NH © V
X
N‘Az
A,
Vi
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al kyl . In another enbodinment, R is -CH2CH(CH3) 2.
[00101] In another particular enbodi nent, Snac
worReeeti28131 ar e conpounds of Fornmula VI: R5 N NCTDUS2008M60215
O- U XNA2 A VI -34 W 2008/128171
PCT/ US2008/ 060215 wherein Ai, A2, R5, T and U have

the ani ngs as_Jgescr i bed above for For nul
&&%{%éu P2.Ribdt qqdu?é@V%Fh@ymea%vgsaaspd?a?rﬁﬁé Ve @ormulal

acc I e f
enbglg(i{ %g nl§ oifﬁlohal% su&'ﬁgg&?glﬁylgngle% %a{/rglggt%%]carlrl%}g rE]lIQn table salt or
as guesicug tblenbofabove for Formula Il. I n another

dinment, T i =0, [ R nd is COR . In :
1068 her  Shbetrotmens ArsRept Rad: 1 Udses ety doscribed
and afcl for HYELRIEN. In'dhoﬁfé@teﬁ%bdi%‘@ﬂ@dT g0, RY id NR'R? and R is
sel ected fromthe group consisting of optionally

sub§iQR ut dd @mﬂtﬁﬁcsyrnw imantd dpts ensprallys alniszstltltt@d @bkyl and A, is
al kyl vvherelnth nal . sybsti tuen
froﬁ?’&1 ﬁ%egroh&pan gies bo lm%]ft gr y? S 16%3[ %

S ubgpiidrial 1§ dsubstitutcan €arBbcyrliE eaﬂdO‘OﬁﬁorﬁtlllEybubshﬁﬂt&l alkyl wherein the
hal oal kyl or heteroaryl groups, and et er oar

opt PBeHal pubsiiuents e dehpiedh B rerR qoamémngamiwryl optionally

hal y t

e, Sifble P ARy mdlE 3PS i), ARG, BAGa R HcKR Ry Brbups, and

Subattetaaeyitoptianadlyasubstitapddi witkalohy o8 wlst |1dsm¢rea:lky]/i héloalkel, and aryl

or nore | ower kyl al o, hal oal kyl r yl ,

gr o8f¥IPS-anky P@’t{‘%r ﬁ%‘?‘gﬁléﬁ R S RSOHE SHBH HEG kY| ptherein the

t her. t I

SubS?HP oniaf glél;sgm%ﬂ% e arﬁ"%?gg?ﬁngubsﬁﬁltér%‘;?ﬁcﬁ dn@r}ﬁ' ﬂlbfre lower alkyl,

- CHhde( IGH3)I Ry qr(het]:w}'yll grogmsodrteR” ip Ay diogen.ain another embodiment, R'

N nbod]ggﬁ% F%%thrgr régltbloglsme%tc R* Psrg)p%%lqgl?y SubStlEl?e({%,ﬂ(}all. In another

VIS
embodiment, R’ is -CH,CH(CH3),.

ed
hé group con51st1ng of

[00103] In another particular embodiment, Smac mimetics are compounds of
Formula VII:
R5\N
N
X\
AV,
Az VI

wherein A;, Ay, V, W, X, Y, R°, T and U have the same meanings as described
above for Formula I; or a pharmaceutically acceptable salt or prodrug thereof.
[00104] In one embodiment, W is CH, V is N, T is C=0, U is NR'R? and R’ is COR’.
In another embodiment, Y is CONH. In another embodiment, A; is optionally
substituted alkyl and A, is hydrogen. In another embodiment, R' is selected from

the group consisting of optionally substituted carbocyclic and optionally substituted
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N XWY O TAU AI-W A2 VII wherein A, A2, V, W X
Y, R5, T and U have the sane neani ngs as descri bed
wabwsa2dior Formul a |; or a pharmaceutical |y acR€pUsisng060215

salt or prodrug thereof. [00104] In one enbodi nent, W

is eHyl Vhél&iﬂ\the bptisnaCaidstitiehs alNF&dl&tea:hﬁlorRShé groGpB@nsisting of aryl

In anot odl nt, Y is CONN. no

enb 8! Su tlt}l@ opth BH%PF yhorg &%?ﬁ %@ﬂeﬁa‘al&k kghoalgrhombeteroaryl

IS By gﬁﬂd Hferd, 5&lted REith SoelpChed | Ikyl
o% :pg’e group 1rc%ﬁsi t| ngggg oﬁllﬁgna | y 0subs?tltu ted Ower .

car beloylklyl, an@autyl gpm'ps nbil dnptheu bsbodiuteet R is3gptivMally substituted alkyl

2008/,1281 060215 | kyl erein e .

opt G %R Ol“ﬂ it §“é‘?’ét5s‘f‘é? 8 %QP?%& é“‘ili% gu‘fﬁlth one of more

Con%v%ﬂdﬂgyloflalar Hahoal@ﬂt 61015@&]0?{ #Hﬁfphtéﬂdeﬂz W h{Hr&R®. Ofn another

nore | ower al kyl, |'o, hal oal ky het er oar yl

gr ogmbodlarmt Het Br &hllghz ofpt anrledr| gmbodibsernitt Bt al opiienallyrrabstituted

0 ryl groups. In

anogﬁgr ﬁ%8gmﬁ%mOmﬁﬁnfg‘optlﬁﬁ}ﬁﬁglgubstituted al kyl
[00¥0ST ei Ntk earEek Opticii b ShibodBdng, SheicaiihmeB§y iaeh adompounds of

substituted with one or more |ower alkyl, halo,
hal &8rRYR VH: het eroaryl groups, and R2 is hydrogen. In
anot her enbodinent, RL is -CHPhz. In another
enbodi nent, R7 is optionally substituted alkyl. In
anot her enbodi nent, R7 i CH(CH3) 2. [00105] In
anot her particul ar ®f C mnetics are
conmpounds of Fornmul a : RBPNy XN WYOT. U
Al-"W A2 VIl wherei nMi, , W X Y, R5, T and
U have the sane i ngsdas desdribed above for
Formula I; or a phaﬂmhcéﬁtldélI§*@pceptable salt or
prodrug thereof. [ 00106] In one enbodiment, Wis CH, V
is N Tis CO ﬁu/ﬂé,NR R2 and R5 is COR7. In another
enbodi ment, Y is CONR2 In another embodiywgmt, A is
optionally

wherein A1, Az, V, W, X, Y, R°, T and U have the same meanings as described
above for Formula I; or a pharmaceutically acceptable salt or prodrug thereof.
[00106] In one embodiment, W is CH, V is N, T is C=0, U is NR'R? and R’ is COR”,
In another embodiment, Y is CONH. In another embodiment, A; is optionally
substituted alkyl and A, is hydrogen. In another embodiment, R' is selected from
the group consisting of optionally substituted carbocyclic and optionally substituted
alkyl wherein the optional substituents are selected from the group consisting of aryl
optionally substituted with one or more lower alkyl, halo, haloalkyl or heteroaryl
groups, and heteroaryl optionally substituted with one or more lower alkyl,
haloalkyl, and aryl groups. In another embodiment, R' is optionally substituted alkyl
wherein the optional substituents are aryl optionally substituted with one or more
lower alkyl, halo, haloalkyl or heteroaryl groups, and R” is hydrogen. In another
embodiment, R' is -CHPh,. In another embodiment, R’ is optionally substituted

alkyl. In another embodiment, R’ is -CH,CH(CHx),.
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substituted al kyl and A2 is hydrogen. |In another
enbodi nent, Rl is selected from the group consisting
w@poospedidonal | y substituted carbocyclic and optP@FEE1098/060215
substituted alkyl wherein the optional substituents
[00108] sel et edhottied Npdrtieular @uibodnsit,StSinikg afimatiyd are compounds of
optional |y substituted with one or nore | ower alkyl,
halgonh Pi%lkyl or heteroaryl groups, and heteroaryl
optionally substituted with one or nore | ower alkyl,
hal oal kyl, and aryl groups. In another enbodiment, Rl
IS optlonally substitpfi ed al kyl wherein the optional
substituents are aryl ally substituted with one
or nore |ower alkyl, al oal kyl or heteroaryl
groups, and R2 is hydrogen ot her enbodi nent, R1
is -CHPhz. In another 7 R7 is optionally
substituted al kW . er \enmbodi nent, R7 is
-CH2CH(CH3) 2. - 36 817d._PCT/ US2008/ 060215
[00107] In another articul ar enbddi ment, Smac
m nmetics are C%ﬂ nds of Formula I X R5 AN X \WY
OT- U AI'W i X, wherein A, A2, V, W X, Y, R5, T
and U have the saneAﬁeanlngs as descri bed IXbove for
Formula I; or a pharmaceutically acceptable salt or
prodrug thereof. [00108] In one enbodiment, Wis CH V
IS Mherkin 3,Ca0) VUW SXNR 2, anghdRb Hlaﬁ‘ve@ﬁBEame |nﬁbaﬁﬁfgh hgrdescribed
enbodinent, Y is CONN. I'n another enbodinent, Ai
opt Bbevel oy Forsua E:ior atpbarmacryiicalis @coeptabls sefier @gé#rug rhﬁreof
her I d ol
ORRL St B e B R TR S L GRS A R g s cOR”
opt iwnaabthyr swmbsdinicdt, ey is alGMH. Wik ragothei bebogihicanad; is optionally
substituents are selected fromthe grog&o onsrstfn

N {pubsaﬁrtrdoﬁ%n s pdt YRR Wit Hodits catbofRet %Wérselected from
al kyle garBt;i,'I% Q%I‘bs::&?%lg g):f %{1%13«%13[&?%%{@%5 36L1rb09§c@1lé Rdd ogggréally substituted

het er w th ‘one or
| owelkyaivkyicin thhaboaidk yibstituedtsary $el<g:t@iﬂ}hsrn thag@upootdiemg of aryl

enbodj. nent , opt.i onal | stit

oo peidTak o B S, Be oy Yasi daven kg ppldo siloglky] py heteroaryl

SUb%Fd b‘t 8Ad WdidtoA9E iondIR %ui)&@l‘f\@réd aly iy | onch @r Omore lower alkyl,
hal oal %g or heteroaryl groups, and R2 is hydrogen. In

anohhlen hmodrarmlrgroum Insa a@pPhi2embedimant Weris optionally substituted
enboﬂg [TE hetein ZheI gpt?d%ai surhal %u%nts are aryl optionally substituted with one or

more lower alkyl, halo, haloalkyl or heteroaryl groups, and R* is hydrogen. In
another embodiment, R' is -CHPh,. In another embodiment, R’ is optionally
substituted alkyl. In another embodiment, R’ is -CH,CH(CH3),.

[00109] In another particular embodiment, Smac mimetics are compounds of

Formula X:
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substituted al kyl. In another enbodinment, R is
-CH2CH(CH3) 2. [00109] In another particul ar
We@pipsdrsrent, Snac minetics are conpounds of  FRETLEW08(060215
-37 WD 2008/128171 PCT/ US2008/ 060215 R5 NN X \NY O
T, U AI'W A2 X whequa A, A2, V, W X Y, R5 T and
U have the sanme neani ngs escrlbed above for
Forrmula |; or a pharnmac Ntlca |y acceptable salt or
prodrug thereof. [00110 odi ment, Wis CH V
IsN Tis GO Uis NR\R2 angyR5/is COR7. In another
enbodi ment, Y is GONN. enbodi nent, A is
optionally substitdfed J kylk angt A2 is hydrogen In

anot her enbodi nent, is sel"ecteddrom the group
consi sting of optic aIIy substituted carbocyclic and
optionally substAMtu al kyl wherein the optiona
substituents are sel ed fromthe group consisting of

aryl optionally substituted with one or nore | ower
al kyl', hal o, hal oal kyl or heteroaryl groups, and

he;\g{h%ge]ﬁ% qloﬂt ' 9”%' %((yﬁfu%t i yﬂ Mvreh[hg'g 9%&9{1% as described

*hal oal groups. I'n ano
enb abbmm Foririula § oo ptphemadckyti il atddptibéosaltlde prodrug thereof.
rein the optjopal substltuents ar e aryl_ ti,on

L 1ys. 7
odJBLET Tt tibotnenol R Y ioNel S0y U inRRaRYand ¥ is cor”.

hal galk¥the0 EmBS&lﬁ{eﬁﬁfvhs %@Nﬂs Il‘?rﬂtqotjﬁgr 'eﬁlbﬁa'lq{eﬁg eR; id Bptionally
anot her enbodinent,” Rl is -CHPh2. In anot

enbedhsianed alRyl amsl Apus bydabgan. slnbatoithienteebodahday, R' Isrselected from

o RGP G BE N ER ot P ey P NS Loy N A, cRgnaTly bubstituted

CL_3fyplvk¥leindihe épBonal §§d%ﬁﬁieﬁ{s|a&‘e seddind froﬁttﬁé’ raouﬁ rc@lﬁ’s\fitmg of aryl
I sopropyl, t-butyl, sec-butyl, pentK and Xyl
gr oapsonally suhgtiteied ovithrene or ninsc é<|>\k9t1 alkgl, alol hsloallkky pr heteroaryl
glr Sg % OO]‘% Zl%ete-[rg%yc qupljtrllgnaa[ SLnllgsr%utid r\%lfﬂ?rosnet %5, rnore lov&er alkyl,
met hylbengzl FhO bIR$ gRsip & XBrapbtHct eﬂb@ddmﬁQHZ}%ptloh&Qliﬁ)]stltuted alkyl

Usef ul al kenyl groups .i nclude straight-chained or

br amdgEdn dx qlglogpkwbstltuents are aryl optionally substituted with one or more
lower alkyl, halo, haloalkyl or heteroaryl groups, and R” is hydrogen. In another
embodiment, R' is -CHPh,. In another embodiment, R’ is optionally substituted
alkyl. In another embodiment, R’ is -CH,CH(CHy3;),.

[00111] Useful alkyl groups include straight-chained or branched C,_;5 alkyl groups,
especially methyl, ethyl, propyl, isopropyl, t-butyl, sec-butyl, 3-pentyl and 3-hexyl
groups. In one embodiment, the alkyl is a C,6 alkyl group.

[00112] The term "alkylenyl" refers to a divalent alkyl radical containing 1, 2, 3 or 4
joined methylene groups as exemplified by -(CH,)s-.

[00113] Useful alkenyl groups include straight-chained or branched C,.s alkyl
groups, especially ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, and hexenyl.

[00114] Useful alkynyl groups are C, 15 alkynyl groups, especially ethynyl, propynyl,
butynyl, and 2-butynyl groups.
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groups, especially ethenyl, propenyl, isopropenyl,
but enyl, isobutenyl, and hexenyl. [00114] Usef ul

W@lkwgngdi7gr oups are C2_18 al kynyl groups, espeRCHIE2008/060215

et hynyl, propynyl, butynyl, and 2-butynyl groups. -38
[00MDSP008/ 1R8T &yd?ﬁﬂé}kﬂ%Z@Qﬁ/lﬁkﬁﬁkﬂa]ﬁg 10 [cO€1ddIRY1 ddsedsul Typical cycloalkyl
cycl oal ky] groups  include C3.io cycloal kyl

Ty pREIPS c%ﬁ@5| YA Olg%ﬂpscycw*éw&e c¥dlepgistlo pw?olﬁexyl cycloheptyl,

cycwg{ﬁd banﬁ%%%%?ﬁﬁty' cycl ohexyl, cycl oheptyl,
adamanty nor bornyl . [00116] Useful aryl groups
[001|16] ude USeﬂm aayly groups pediidd |C)6 mhu—:yiyIesl(eatal:lyepvheaybda‘tﬂoseviated as

h') .. henant hr ant hr acen |nd .
oo BT R RSB Y AL SRR oL vipheny,
grogﬂq,len)h Lodld AdReddl ghRbgr oaryl groups include C5_14
het er oaryl glhou ps, especially thienyl,

[0H4AL o[ b] Use Weroraaxi rererrfs2ngudg Ehn4elnf3t¢r0artyh gmphreép@mally thienyl,

f ,
ng ﬁﬁzﬁw{hﬁlg é’n 0X an o‘ﬁtg?‘lljzog Hgﬁ]%&’lf rol Yl nﬁlﬁ%}ffl ol y'vh - pyrenyl

i M gaBelkuraiyli anedrivdnyl, pxa@m 3& ph@t)ﬂ)daﬂﬂlbmylp)m&ipyﬁwlyl pyrrolyl,
pyrim di nyI pyri dazi nyl olizinyl, isoind
3H— imgersivl.  trivaslyl pyraﬁahfi,owln Ybupyrﬁymy pyrlrmdmyl pyridazinyl,

oﬂgﬂnglm ﬂ%{llndolall SgJﬁLi n&/rl?,ll mg(?lg L ofhldn lylp q}uli]ﬁ&lz 'dﬁ-lyql’u’lnohzmyl,

I'noza pte
car hmqmlnyly,‘l Oqumqslpbl |p1nyﬂa,1z1p§fienamplhhy'mﬂlmyll qamoiadingy,| , cinnolinyl,

perimdin phe roI| I . Ny
i soPKFgay] ?(y| Caﬂ?%ég’gt hi-53t°A IPY’ i g@@@&&@@}nﬂ,f WACEZHYY) | perimidinyl,
pheﬁ}ﬁé‘tﬁﬁih@&l‘m lllvpﬂerga'zﬁﬁﬁ/gr g;g‘rﬂl%l‘}@l iﬂﬂ c%hlgzﬁ:ixlo NBoxazolyl, furazanyl,

nol socouma pyrido[1,2 pyrimd - one,
1, 2pbewzeiisyx dzeHh3dyoqpinbaairicr, &Iﬂimiey 17; armnonsom:Hiaylln, pyrido[1,2-

and 2- .oxobenzi m 0 h yl

cont BRI Fht b PG ¥ hoSen2GUaRA R rsguAdyL, and 2
at oﬁkéﬁ’)ﬁzﬁﬁdéﬂ)l}tlheWﬁé}E MhOhet@Bait giﬁug%n@ﬁrgi a nigoR éthﬁ' in a ring,
N- oxi de, pyraZinyl N-oxide, pyrimdinyl N oxide, and

t he smqhkeltrog@@llm} n@pt boralthe Girst iof e Mioxidee lcgdea cmeldblr N-oxide,
nore_al k d rb I acid (i.

- cOPH “4N lséﬂxt1 &P i’ﬂe%rﬁe(gl?)}ﬁ)i\II R aﬂ%ﬂq 1%%,0| oal kyl
[000p8] onal OptishkISubitith@ds Wclide dR&rafiordRIlg/; ahd‘lw hydaétyd; carboxylic
hydr oxyl or_hal oal QL'@ grou aryl optionall

sub&¢ifig-ed Ol a4l thgre fl@lqamrcyg]%&}qyl O]htgqn@lly substituted with
hal gal %?/ or@' gé’l oﬁal%1 eﬁdﬁﬁ 36|r HAAHB? F J %¥ op 1?(1§/a]11y substituted

optional 'y su one ofr

hal aatlhkqﬂe, ommoketm@aﬂy;}l galoubﬂoalkﬂ: al|ydr; hdnfﬁbaybgrcmbs aryloxy
opti onal stl d wth on re | opwer alk

hal BRIRHIY st AT t%g%ns&.sénorﬁ gt X R3R t(?r&%qul groups;

Subgtdityt ﬁ"é{el‘%ltym 0BGy MBS ulcAWRTth Bh& Yt morBabwal alﬂlﬂll’ haloalkyl,
and aryl groups; al koxy; alkylthio; arylthio; am do;

am and ayt ghampy;, heteroaryloxy optionally substituted with one or more lower alkyl,
haloalkyl, and aryl groups; alkoxy; alkylthio; arylthio; amido; amino; acyloxy;
arylacyloxy optionally substituted with one or more lower alkyl, haloalkyl, and aryl
groups; diphenylphosphinyloxy optionally substituted with one or more lower alkyl,
halo or haloalkyl groups; heterocyclo optionally substituted with one or more lower
alkyl, haloalkyl, and aryl groups; heterocycloalkoxy optionally substituted with one
or more lower alkyl, haloalkyl, and aryl groups; partially unsaturated

heterocycloalkyl optionally substituted with one or more lower alkyl, haloalkyl, and

-390 .



aryl acyl oxy optionally substituted with one or nore
| oner al kyl, hal oal kyl, and aryl groups;
walepharsiiphosphi nyl oxy optionally substituted RET/HS0&060215
or nore lower alkyl, halo or haloal kyl groups;
het eryd @ywmips;, @piartiaBl ungathitdast hdterbegtlmilklooneptamalpsebstituted with

| oner al ky hal and roups;

het QP%ES/@PE?&PWS&%IEQF)F?IB%%’ I gn WL@%% ed with one or
[()(ﬁ‘i%e | O‘N@fseﬁll K¥uratb@loPaldfydnn Qﬁgra?erdyl:arg (%H s are cycloalkyl

par unsat ur at eg et erocycl oal kyl t o ]ll y

subgtqlmﬂtaecdeﬁnt:m aboree, @ Wﬂﬂ‘ as Icwl/eatlkaiylk;groumalsmdﬂ ky/ kyclopentenyl,

and -39 008/ 128171 2008/ 060215

gr oGPEon }{%ﬁf‘{l SO, ey EtEP IRy EPY MW%%@PHPS having

opt ﬁ%@@bkﬁorﬁlﬂp%hbs&l‘tﬁt@&jaﬁ% bR upQORhAK tdtRilig. | ower al kyl,

hal oal k aryl groups. F00119] Useful saturated
[0M20bar t i é]sb@al Baloor a@leaertgilobmmlrud@ ﬂgﬁr@mmshlarlee bromine and iodine.
[0(ﬁ¥ﬂ oal k}q%yﬁug araﬂplﬁ afT he ghoagaglg% )%2?1836 1n<?hé(r116 Tmy ofat%e above-mentioned

cycl oal ke

cyclphepikengtoups dulﬁsylﬁit@dwyecnw or ﬁafeb@fcﬂ&l AMoVENBBned optionally
al so include gr oups having fused optionally
subsebstitptetCaryryl groins9r Saerrand greunsallp ﬁne [:mquzeyent the aralkyl is
Use h p

chl gﬁsggﬁé(gr‘g{%l n%glog log ﬁlbktﬁ%%%% ar%sl' ky
and ch@béinhwat, aihkydralgylompslbsmtejddmthmeoépttolnelly substituted Cgq4 aryl
above- msntl oned (Cl-18 al kyl groups substi t uted by one

or HEWE- ofintE SBBEMeRht hen 108675 Y oHatityted gt $liesepp is an

CG !)gtl@{al’l lﬁﬂﬂﬁe(pr h%%legg%f% gfs@ftdpsaral\hl(\ﬁlt %?t@uv%s include benzyl

I men e aralkyl bstituted
opt (ah’tvad\dleyect@ﬂﬁm) phﬂnedlyd:@ncmapaﬂwlmgm@hps I n anot her

[O@g?fginrarﬂﬂ%é@ijglg q% 1@%31?31%1@ 1t1(l{l t& ugrgtpmo%ﬁétituted by one or
embahr&B0brind BEloARE, 'tﬁ&ﬁlﬂe)br%bﬁﬁé athik &dg Cﬁu&ﬁnﬁﬂﬁﬂl difluoromethyl,

group is an opti onal | % substituted phenyl roup.
Usefmﬁluoa@laﬁﬂhyl gr o@p@ta nweroeibizl, benz;ll,l -diflaptoctyi.at ed chtoromethyl,

Bn) et h [00122] Usef ul
hal Sh]lBEOGF[hoéor%et}%%al aln%é ! goroéf%'tl aqulgyl gr oups

[00H2BFt i t ulBdfubYilkoRe gesupsiiBEladd bupgdnneibstithicdriynenc of the Ci. s alkyl
brom ne or i odi ne atons, e.g., fluoronethyl,
di f BUws mspHgned abpye-f | uor onet hyI pent af | uor oet hyl, 1,

iflu h
T A ]
gr ogpsIps nnénnxdeedmng&n Aleb stidladidearebiic cnHoxtled hed @n_fdl&s of such
al ky { rou s mentioned above. [00124] Usef ul
al kHhfig ‘%ﬂﬁps i ncl ude sul fur substituted by one of

(00128 CL_18;safukYdmidg" QUR5s MTEHALREDAPANTI0 Ab SRell NGl Wed ; acyl
are the sulfoxides and sul fones of such alkylthio

gr o(glkanoyl) attached to an amino nitrogen, e.g., acetamido, propionamido,

Fn another

butanoylamido, pentanoylamido, hexanoylamido as well as aryl-substituted C,s
substituted acyl groups.

[00126] Useful acyloxy groups are any C, acyl (alkanoyl) attached to an oxy (-O-)
group, e¢.g., formyloxy, acetoxy, propionoyloxy, butanoyloxy, pentanoyloxy,
hexanoyloxy and the like.

[00127] Useful arylacyloxy groups include any of the aryl groups mentioned above

substituted on any of the acyloxy groups mentioned above, e.g., 2,6-
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[00125] Useful am do groups include carbonyl am do as
well as any Cl1_6 acyl (al kanoyl) attached to an am no
wmpaosaesam, e.g., acetam do, propionam do, PCT/US2008/060215
but anoyl am do, pentanoyl am do, hexanoyl am do as wel |
as dicilorshinsdyloxg,ed TR-deflusolsoloked aayl @,@dparifluoromethyl)-
[00126] Useful acyl oxy groups are any Cl 6 acyl
( al REHSYIORY &UWehed to an oxy (-0-) group, e.g.
(00128[1Y| OXrscfif Gy ro%soﬁb&ag PREYNHG BRRVINRGR .., wherein Ry and
pent anoyl oxy, hex [ oxy an the IiK [ 00127 ﬁ
Us eRul araiGyliadiylonyeygoallipbgroned asdﬂeﬁacWabn‘vet he aryl

[U@gg oxyngﬂsﬁgne%’éabow;%ds%ﬁ t Ut ated %% ero%%@ltlcvh\&roups include
2008&@&3?&6&1&’&[ ! WS008/ ﬂ@%ﬁyl ghﬁéﬁz%ﬂb%!%ﬂ}% o y%yl pyrrolidinyl,

-di f uorobenzo ony an (trlfluorone

b e nzoidagodidingrl o upilazelonl.2 8]d011l93e1f usmadﬁlm 1 gqmup@lldlrn,d,l awepholinyl,

Cl iSQChTIOElfPYIOrag)O/mﬁ%Rll kwraioll\é@ng L ggra&%lﬁn ,egetr%no\yl el tetramoyl
[ 00&ZRbsUsef ul saturated or partially saturated
het er ocyclic groups i ncl ude tetrahydrofuranyl,

[0HPPhny! | Useiver penlangl  erpinseringlpéy| Coox opyigeei #spgpially  phenylen,
pyT Bﬁéﬂtﬁlgﬁl : sophééqoﬁ %ﬂe%' Y g rg%a‘ﬂglzeﬁg' NYhden ene azulenylene,

i ndo qui nuc nor p
i Sobiphongend, blp(hhn}dar@n@ﬂe amﬂmremyldtergtbupspyr azoI | nyI

tetronoyl tetr group
l00&3§/l ene éﬂseﬂ@ Seieren ef@ eURYINg r~‘ Stégfﬁéﬁaemw groups such as
phe Q}SI iRy lenQ aPJP tnlﬂ encd B ﬂ@tﬂﬁﬂ‘}y&ﬁ@ e,

ant h raceny ene, gi | ene, azul enyl'ene, biphenyl ene,
[Oﬂiﬁphenyl é"hyltefmre ”leawdgfgrum”eawhmdehagcioupﬁers f®@A31¢m or group that

het é?‘i%ll}q{s}(%&,{@?%trene rtgrﬁpO% @Irqgu?pltlﬁld glp Sc%'l?bgltdle}eg %e the residual or

2, 4Tﬂa'iﬂ daz v @B %ubﬁfh@e In 3-dpctimeal ¥he@ng. [OOHRR] colpfing reactions,
term "l eaving group” as uséed herein refers to an atom

or gxmmialt\/hlawmb@mmsn@edfacﬁae@l,fﬁmmfélﬂ Gk 00(gQ0ufy! and the
in |s con ere 0 be .the resjdyal ar,t
of e Subsnfar é]tl X Ilﬂﬁeng %Sheelga\fln% Froup, is; ¢! 1(1)1 anoﬂlaer gnﬁ)odlment the

ion.

COUﬂHaIvﬁ\@ gremisla@rh%tlvatéd(ﬁlmi G if XDH &ﬁglj OBt gmugassoum} UA® activating
-F, -d, -Br, -OH, - and the like

In 8&dtenbodFent , tqﬁ‘é}’CIlQilﬁWﬁ@fbgihHB’&el s - BPCHy Tethyl-3-(3-

2ol SRR gl 21100 97 YR 20 311 it

age@rtox@ﬁngyr;roldilmxmbqhmnyinc hedioraphdephafdGRyBop)) may be employed

1-et hXCthe a carboxyhc acid (i.e, the leaving group is -OH) toward amide formation.
Such activating agents are well known to those of skill in the art of organic
synthesis.  Other additives, such as N-hydroxybenzotriazole (HOBt) or N-
hydroxysuccinimide (HOSu), may also be added to optimize reaction parameters
(e.g., rate, yield, purity, racemization).

[00133] The term "isolated" as used herein when refering to the product of a chemical
reaction means that the desired product or products are separated from undesired
components of the reaction mixture (e.g., solvents, starting materials, chemical
reagents) prior to a subsequent chemical transformation. The desired product(s) of a

chemical reaction may be separated from undesired components by a variety of

-4] -



di met hyl am nopr opyl ) car bodi i m de (EDC), benzotri azol -
I - yloxy)tripyrrolidi nophosphoni um

wheooafita1or ophosphat e (PyBop)) may be enpl oyed PEDUS2008/060215
active a carboxylic acid (i.e, the leaving group is
- OHmctlayday ¢lg afilte@iohahroaph @olite dbutiivagel fol kiviaddbyageduival of volatile
are well known to those of skill in the art of organic
syn{hesiAvent; ¢psmpoRgest i ves, such as

dr ox f b

OBy RS R S RER DT R s IR NS ES Aottt blocks

par @rﬂet pragecty) ethg. a,mlnatfanctwnehty while i tegctions ceericaateidom)t. on other
e term"isol as us here

Lot Bt et S et el b ma e Byt SO B aptalipe familiar
t hatyithh@c deRlchiGf aektHEt, Ad BIeRPibetsT Ahife SROREMILEroups and will

from undesired conponents of the reaction m xture
( e. ghpreeisic\thaitraanysdiffetenhprotastiee gedups atsHawivgialn the art, the suitability

tr ?g por Skﬁcﬁéétlﬁ/re gﬁ:ﬁlg)a%r:agl?or e% ee?& 86&3 ?ésn? Sp th the palﬁlgﬁllar tl}e synthetic
r ea@éhem prayndde Feadsat & tifer smsmﬂ Aes hveEbROMBP RBLNLGLSY, such as
a Varlety of -41 WD 2008/128171 PCT/ US2008/ 060215

fepne a@dg}VutSf iAretegtivedarouns Bugreasta $mghasis, sirflida npell 7-245 (J.
f ol
Corr'plvgﬁt S F Slg?gf‘ thd 1561? eur%m bf \glrlﬁc%lzs %rc% g)ga!tt Ioelgs Peferenqp Suitable
as us@c peteting rg&ﬁ@mntlod@ tieu parbdiadn zidb oy KEbz)( Iter&butyloxycarbonyl

h f whi |
Cor (00T Subuemg i oo EMas Hisdeb R gour. <
[O(fllgg] rml eqyk @ermTr%@@t 'Sk dsk@qeﬂeﬁl M&?u(%ﬁ 'fheVY‘elzllte(plﬁlmber + 10%. Thus,

liar with the Selection, attachnment, and cleavage
of édmeIWYm$amﬁanlgroups and wil | appreC|ate t hat

di f t k t
10qTRRY 5. « aBfoRizboR B GrEpghecioul &t SBETH Shti thercof are
bei egos@ﬁ@@ﬁ@efae sEbId BicRaY ddddénfouhdie synt hetic

schenme pl anned. Treatises on the subject are avail able

[00187] cons Glettainiod the eaneipuads ofthe eméerémmve%nms rnay eXlst as stereoisomers
15{ %if CdEx'ng 8pG %glrno%gal_nr:%eg]gj) 1{1(,‘hu e&l all ftce)rsealrsgmg S, BBth as pure
whi ﬁmwlaueilrsce@éq@@madr@eeﬂayatﬂroﬁﬁ emcemmheespte@aﬂahens @dable, and both the
protecting . groups. include the carbobenzzl (Chz)
t er Fa0BMS MAXYEarB g stepaiomers as well as the 1 Vldual enantlorners that

gr oupgrt%r%h%%ﬁemﬁgg&ﬁ rtg %%1104 SFiGre 3040 JHﬁWﬂo th&Wof skill in the

ete as use er el
i nchrides the recited nunber 096 Thus, "about 10"

0 [001 Thr qughout the specificati
[O(ﬁs’gﬂps Cal 6B &ﬁlft’r“%%ﬂl 5 (e o Y HLOBORE a@@lpoeﬁés%n Forgula 1 is

progélé&eéﬁagﬂtﬁegﬂmgtcbﬁsﬁst afihreconpounds. [00137] Certain
of the conmpounds of the present invention nmay exist as

st ereoi soners

N
H f HN
/N:JJ\H Y, CONHCHPh,
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i ncluding optical isoners. The invention includes al

stereoi soners, both as pure individual stereoisoner
w@e@parsri ons and enriched preparati ons of eacPCT/HSZH08/060215

both the racem c mxtures of such stereoisoners as

wel |l as the indivi gdgal enantionmers that nmay be

separ ated accor di nj nmet hods that are well known to

those of skill in art. [00138] In certain

enbodi nents of the invention the compound of Fornula I

is selected fromthe~gyoup isting of I-- QN HO

NN O CONHCHPh2 = H -42 2008/ 138171

PCT/ US2008/ 06021 | © H "N O CONHCHPh2 = H O

~QN HlIpl N\N/'N P, oﬁi~ E%SQBNH IpiNNO

CONHCHPh2 = H Fis : Ho i PN BICHPh2 = H F
loaN HOiN,'~"N O:CONHCHPh2 H -43 WD 2008/ 128171
PCT/ US2008/ 060215 ’

X,
¢LQ?

N
Yy CONHCHPh,

]
I

CONHCHPh,

H
/N\)J\N Y,  CONHCHPh,
H

H
/NJJ\N Y, CONHCHPh,
H

2



jNHpi NN\NOCONH =HF/ OQN HOMNNO CONH = H
O N~-ONH NNHI , 0O-F -NHNONH NNH O- FF
1

WOR008AZ81 7O 2008/ 128171 PCT/ US2008/ 060215 F ECTMUS2008/060215
07-~J-N N O N

-44 -



NHOO H\V F NHF ON (:NN ONHOOHFF NH O
NNN OpNHOHI I N HOI \' N/ NN\ / ONH
wo@osl12817F \ N H O NO N PCT/US2008/060215

i ®
N
m
N
Q\)\O\ NH ©0 H O
F \
N
H



NH 00 H N' H -45 WO 2008/128171 PCT/ US2008/ 060215 p
~NN ON NHOOH NH YNN OOH HNCO HN~ ON

WOR12817NH 00 H N H HO2C ON N HO ~( 0 ]-~PCh/USNBB/@0215
NOHI , N.H OI\

B

N
H

B

H Od H
N
H 2
ol
®
)\)LN N
HO %
N
N-NH Od H O
N\
N
H 2
3 9
SN Y
Y o s
N
” O?NH Og” H O
A
N
H
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~NNNN oONNHH O N" H-46 WO 2008/128171
: ONHOOH N H

PCT/ US2008/ 060215 O N YJ- (:
woidos/ 1IN O N NHOOHI / N H 0N HO''PQ/NS2008060215

H 9
HO, 0 O
N
O
N
O?NH Og” H O
AN
N
H 9
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.v,/~ N4ONN NHOH N H-47 WO 2008/128171
PCT/ US2008/ 060215 0 N40ONN ONHOH N HONN O
WOROOBHROA70 H N', H O IN ON NHO0 H N H POI/NSN08/060215
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ONH NHOON" H-48 WO 2008/128171

PCT/ US2008/ 060215 0 4N O ONNH NHO W HO 4 ONNH
WO 20@B3281A NH O N'. HO NN O NH NH O O \N' PEY/US20BB/060215

~N - ONH
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NHOO N, H ON4ON ONH NHO\V\ N' H-49 W
2008/ 128171 PCT/ US2008/ 060215 O NN ONH NHOO 4
WO RO0SHRSIA NN ONH NHO O H O NN ONH NHOr/0S1408/060215

- QO» o
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ONNNH ONHOOH-50 W 2008/128171

PCT/ US2008/ 060215 0O N 40N NH ONH OO W ' N~ H~N
wW@NsA281INH NH O O N HN H 0 /,,~ N - N PCHUS20d8/060215

NHO O Nt HO
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NNO NHOOHO ™ F N H-51 W 2008/128171
H

PCT/ US2008/ 060215 O N N NH OO H ON HN %

NI
WORM@SHREDTNH O\ N/ ONN NHOON O %l NQ/ustdosn60215
O\ N/ ONNONMNHI HO~-~NH H 0 /
N

\
o)
@
N
O NH ©d H
N
H

HN O
POENN G
B

JEPNNS
JEPNNS
AR

I_|O/\\/NH
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-52 WD 2008/ 128171 PCT/ US2008/ 060215 F ONI / ON
-~ANNH "INHHOF F " UNI / ONHONHI \' ~NH
W@2008#28101 N ON N /NH HOand N O N NH O NCT/US2008060215

or a pharmaceutically acceptable salt or prodrug
thereof. [00139] In another enbodfFnent of the

i nvention the conpaund of Forrmulal|ll is selected from
the group conS|st| of -53 WOZ08§/ 128171

PCT/ US2008/ 060215 %

S
o) quy_
, and

or a pharmaceutically acceptable salt or prodrug thereof.
[00139] In another embodiment of the invention the compound of Formula II is

selected from the group consisting of:

-53-



N NOGCONHCHPh2 1 H Bn,N HCI H O N NN O CONHCHPh2 H
ON HCO HIONNNOCONHCHPh2 1 HO BnN HON HC

WORV0B/12810 CONHCHPh2 H F, O N HC NN O CONHCHPhRCT/BS$00$/060215
ON HON HCG_N-N O CONHCHPh2 H -54 WD 2008/128171
PCT/ US2008/ 060215 0 B O NNOCONH H

N
HCI H Q
N

e . N O
H

- 2

Bn\N
HCI H 0 N
N

CONHCHPh,

CONHCHPh,

2

CONHCHPh,

2

CONHCHPh,

2

o CONHCHPh,

2

H
HCL N%N & CONHCHPh,
H

2



FON Hp~NNOCONH HI I OrNONH NII-~
Ph-,"~NHOO-F -NHHO O NONH NHO0"o O=:~ F F
wWoRd0sHEE171 - 55 WO 2008/ 128171 PCT/ US2008/ 060215PCFFUSIHOMNG60215

ON NHOOH N". F HHA F

N

0]

Bn)k

H 0]
HCL N%

N
o CONH

o
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ONNN OtNHOOHFF N H HI N OJI- pN ON
NHpp H HO N", H ON ON NHOOH HC NH-56 W
wWQo®8M1203171 PCT/ US2008/ 060215 O 1 \ N 4NO N RCT/O824bB/660215
Il / XCFHO W H ON

N
H
HCI

F

3 ®
N
m

N
5\)\0\ NH 00" H O
F \ F

N

H

HCI

3 @
o

N
N
O\\<NH Og H O
HCI N
H
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N ON NHOOH HJO N H ON ON\ NHO0O Hc HC
N H, and O109 NHNCO O H HC or the free base

w0 b@sazf171 or anot her pharnmaceuti cal |y accept abP@&r/E81008/060215
thereof, or a prodrug thereof. [00140] In another
enbodi nent of the invepfion, ) d of Formul a
is: -57 WD 2008/ 128171\ P

prodrug thereof

pertains to a p

conpound of For pk
F

, and
Sut @
N/\%
15—
N
\HLH Pa O
HN\

or the free base thereof, or another pharmaceutically acceptable salt thereof, or a
prodrug thereof.

[00140] In another embodiment of the invention, the compound of Formula I is:
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ONXAI WYOT-U V-Z A2 XI conprising condensing

a compound of Formula XIl M HON X A, WY OT-U V-Z
WQR2008M12817IM th R7CO- L, wherein A, A2, V, W X POT/UR008060215

U and R7 have the neanings as described above for
Formula I, mis 1 orn2, and L is a

one enbodi nent, \L i§ C/Or enbodi nent, Z
is (CRR2)r and 2}L§j%TNIn ¢1tbodi ment, mis

1. [00142] In oné enbodi\gent e copdensati on
reaction is conductedoin s, sol vent
such as acetonitrile, né?cnhlﬂrofh

1, 2- dichloroethane~\1 di met hoxyet hah¥,

di met hyl f or mam de, hyIsquOX|de di oxane, -58 WO

2008/ 128171 PCT/USZd¢8/060215 di chl or onet hane,
N'”%FQﬁhm%wE%ﬁﬁﬁhyQ&ﬁ?ﬁﬁb%ﬁhb?bﬁﬁhﬁﬂh&%Hfan I'n

anot her enbodi ment he condensation reaction is

&aVvi ng group. In

[00Jdd} i ed dbt prescheinvahtyelr ofsarpentainsntoan prdvess for the preparation of a

enbodi nent e C nsation reaction is carried out
in 8?%%?%F%ﬁ&%ﬁﬁHgsafn one enbodi ment, the

condensation reaction is carried out at about -20C to

about 25C. I n another enbodi nent, the condensation
reaction is carried RUt at about 20C. In one

enbodi nent, the conddnsati
about 1 hour to ab ho

I n anot her

Meaction is conplete in

ion is conplete in

enbodi nent, the condensftion : [
about 12 hours. [OR143]\|n eXenbodi nent, L is -OH
e

I n anot her enbodi meny, t
carried out inAihe py\ésé/nce ©f an attivating agent.
anot her enbodlnﬁy 7z the activating agent is

di cycl ohexyl car hodi i'm de, 1-ethyl-3-(3-

di met hyl am nopr 0@yl ) car bodi i m de or benzot r§jazol -

yl oxy) tripyrrolidi nophosphoni um hexaf | uor ophosphat e.

I n anot her enbodi nent, the

comprising condensing a compound of Formula XII

m
HN
S
)ﬁ‘Z
Az

XII

ndefgsation reaction is

In

with R’CO-L, wherein A1, Ay, V, W, X, Y, Z, T, U and R have the meanings as

described above for Formula I, m is 1 or 2, and L is a leaving group.

In one

embodiment, L is Cl or OBt. In one embodiment, Z is (CR'R?); and r is 0. In

another embodiment, m is 1.

[00142] In one embodiment, the condensation reaction is conducted in an inert

organic solvent such as acetonitrile, benzene, chloroform, 1,2-dichlorocthane, 1,2,-

dimethoxyethane, dimethylformamide, dimethylsulfoxide,

- 58 -
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activating agent is

1- et hyl - 3-(3-di net hyl am nopropyl ) carbodiimde. In
w@r@shzs171 enbodi nent, the condensati on reacti oPCT/ES2008/060215

carried out in the presence of an activating agent

and dihloeidethive MNratetgpLiprirddidineact ioontquahwtreﬁﬁms subrh another

as purity and yield. I.n anather enbodi nent,

addFmPodimest, r(bfh %»ds&%eﬁ FHCHPH SotaEried gy 1 &qtra#ﬁ%fofuran In another

pr Oglrn%§§m%fnt ttﬁ@ cSM@aﬁﬁ)ﬁt I'eﬁ’aloﬁlel@“ctafr% aﬁtlﬂ%&léromethéme In one

compound of 'Fornmula XI'I and R7CO-L can be nonitore
by ambbginicosltheredrviodsitikn ogastiom it haerled outsajcahowsrzo‘ncq about 25°C.

LC, . LC M5, HPLG. NVR. etc., A co d of For a X o
Can B @G, CpERFmERl, thsysantpisation ea O B B hout 20°C. Tn
t he oa¢ bmBodihcAL B¢ ondandtibe YR 86n RN@%eH1&e i BFout 1 hour to about 48
chromat ography (e.g., columm chromat ography on silica

gel hoursy duengihep @dlnﬁ%@e cerdgssagionirgaationrs complete in about 12
extkactlon etc. The product thus isolated can be
subjg%éed to further purification (e.g.,

[001@8] yst allh baateholinwnt L i$ hoHdesd kesthtey@bodimeythd Yondensation
is achieved. In one enbodi nent, a conpound of Formul a
Xl Feistion par sarjediounouy the pugsenceyof gBnqachvinggsggntogdy another

970/%m%§8/ﬁne?19 Yol emﬁ(lgtlné a%%ﬁltS lis ! Bi¢ g&?h&&ﬁﬁ%ﬂa‘?%%”ﬁ tethyl-3-(3-

I nventi 6n pertains proces
pr eﬁmmhylammﬁ)r@yd:)ombodmdldef For rrul a Xrll -59 WO benzotriazol-1-
2008/ 128171 PCT/ US2008/ 060215 = R7 Y O
T- uy{oefytrwr%qupop SHHSRIUER axa@&ﬁ@@hg% teg I w%ﬁr?anh?@mem the

For H&’t \f'%tl Vaéght KN lxetkl%l ﬁ(S Met@llmﬁog%p%lfgrg&ﬂﬁnd\éﬁ tNn another

L, erein A have
t he embadnmegg tlasscondensation reactlon is carried out in the presence of an activating

agent and an additive that optimize reaction parameters such as purity and yield. In
another embodiment, the additive is N-hydroxybenzotriazole.

[00144] The progress of the condensation reaction between a compound of Formula
XII and R’CO-L can be monitored by analytical methods known in the art such as
TLC, LC, LC/MS, HPLC, NMR, etc. A compound of Formula XI can be isolated
and purified by any means known in the art such normal- and reverse-phase column
chromatography (e.g., column chromatography on silica gel or reverse-phase
HPLC), crystallization, extraction, etc. The product thus isolated can be subjected to
further purification (e.g., recrystallization) until the desired level of purity is
achieved. In one embodiment, a compound of Formula XI has a purity of 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more.

[00145] In another embodiment, the invention pertains to a process for the

preparation of a compound of Formula XIII
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descri bed above for Formula I, mis 1 or 2, and L is a

| eaving group. In one enbodinent, Lis O or OBt. In
woee@sardiodi nrent, Zis (CRR2)r and r is 0. |n PENUS1968/060215

enbodi nent, mis 1. [00146] In one enbodi nent, the

condensat i on react|o§7|s conducted in an inert

organi ¢ sol vent suc trile, benzene,

chl oroform 1, 2- dlagggﬁﬂ th , 2, - di met hoxyet hane,

di met hyl f or mam de, hyl sullf oxp de, di oxane,

di chl or onet hane, - 2- l'idi none or

t et r ahydr of ur an. Inggnot i ment, the

condensati on re%ptloNVrﬁrcar()ed o in

t et r ahydr of ur an. \quﬁnother enbodi nent, the

condensation reagti is carried out in

di chl or omet haneAa n one enbodi nent, the pdensati on

reaction is carried out at about -20C to ‘about 25C,

I n anot her enbodi nent, the condensation reaction is

carried.qut at ahout 20C. one i ment, the

conG%WE%@P%H“F@B@?g6ﬁ°?@°@5ﬂ%ﬂ%¥%mﬁﬁgﬁgout 1 hour to
about 48 hours. In another enbodi nent, the

condensation reaction is conplete in about 12 hours.

-60 WD 2008/ 128171 PCT/ US2008(®60215 [00147] In one

enbodi nent, L is -OH qq anot her enbodi nent,

t he condensati on reacti arryed out in the
presence of an activyati
enbodi ment, the actiyati
dlcyclohexylcaub di i jyydey hyﬂ5ﬂd(3-
d|nethylanlnopropﬁl)aarbodl|n1de or benzotriazol- | -
onxy)trlpyrrolld maphosphoni um hexaf | uor ophosphat e.

I n anot her enbodgpe the activating a i's

1-ethyl-3-(3- d|nethylaninopropyl)carbodii e. In

anot her enbodinent, t he condensation reaction is

carried out in the presence of an activating agent

andvath Bddd4li, V\ehttrbﬂatAopm, ny zé\’,rﬁaéftu?onT Gadalﬁeltaefﬁ ghe medanings as
anot

as
acalteibes BBR i Eorpisln B33 Ao & RO R} bt mrowp. I one
pr ogm®s8inttht, tlbes c:mrwm&at 106né efn@bdlmnbez WEEOR &R, and r is 0. In
compound of Formula XV and R7CO-L can be nonitored
by ﬁW&hVﬁm@éﬂﬂﬁﬁﬁH@d% known in the art such as TLC,

[0d‘1§6] L Nﬁ‘l 'H b entettﬁ? A\é&: 91%90%” gea&flor{: Q%; %L&l&gdl &n an incrt
can be isol’ated an % any means known 1n
t heogahlcssd)(]:\l’enﬂ @llidliazis- acﬁt‘dﬁhlt[’l&\/ ®Eﬁ&nﬁ,h(&ﬂ@romm dichloroethane, 1,2,-

chronatogra chr.omat ogr aphy. on silica

gel dBpethexye ée’phas éilmﬂi%z@?rmaém%t ol | Raagtnysulioside,  dioxane,
ext I

cub Fg@%dégtﬂtetg%éffuﬁﬂ%}lﬂz‘éu%ggﬁég% ?P ?éﬁ%gy&‘l%ﬁlrg? In another

r ec epbodinieng db¢ comdensatiph re¢degomn esiareat (i)tet\lna tetohygrofirey. In another

is
embodiment, the condensation reaction is carried out in dichloromethane. In one

embodiment, the condensation reaction is carried out at about -20°C to about 25°C.
In another embodiment, the condensation reaction is carried out at about 20°C. In
one embodiment, the condensation reaction is complete in about 1 hour to about 48
hours. In another embodiment, the condensation reaction is complete in about 12

hours.
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achi eved. In one enbodi nent, a conmpound of Formnula
X'l has a purity of 90% 91% 92% 93% 94% 95%
WQeMB/121% 98% 99% or nore. [00149] | n anot hePCT/US2008/060215
enbodi nent, the invention pertains to a process for
[00148] preparcati enbedimant AnpPeWHOH ofr FOBhUl . XNothdt ethbodiment, the
O ONHOT-U -WV-A2 Al i Si
20084 IR &1hdndafmbddSRR A8 AFiRe kgeﬂwis m@%l&&z Rafoliithideé1Whyl-3-(3-
V-A2 CA SV W th R7COL, Swherein A, A2, V. W X T,
U adindhylhaveptdpyDeebndingsicas descri bedt above f orbenzotriazol-1-
Eg;y | aghp}ﬁ:rgﬂi(ﬁm%ph]géphzogu%?gf%%glﬁlga%{llgs%ﬁﬁ/tleg ]égltlootﬂgf enllbnodirnent, the
enbaetiviERg » agthi s 1-cthPRIPRUihAh PRRIRPRAFEBRBbiith{¥8. In another
condensation reaction is conducted in an inert o
or gambedistsing it candesatien sraetieistcpiried oubanthe pessence of an activating
chl gr of or 1,.2-dighloroethane.. 1,2 - dinmethoxyet.hane, .
ai ey Prdndndiisl G RPRlA A Rred Pl DRIAEOHEHBP0R yieid. 1o
di chhahereitvaneentNhoeddiile &N a0k binaetRzele.
t et rahydrofuran. In another enbodi nent, the
[0l 48Hensatlhemregsastaf dhe pandeayatipa deastjen jbgtween a compound of Formula
t et RGOV AHGHARD: cahheARQLREL bf g;?daqgt'lcq? Methotdf ®nown in the art such as
condensation reaction is carried out In
di cAlLaY, dxie TigamS, HPRL.COMEVIReatoodN aanpountdhvd Foendiarrsiil camrbe isolated
reaction |s carried Ol.i(t at .about -20C to abouyt 25C.
| n ARSPHEHChNhy MEHS, knewa 18 dhidwh sufh tMAks 8¢ Toisrseaphase column

Con e R eI (O AP By ahbir 0 Boue (gvorse phase
aboWPLAY, crystallization, extraction, etc. The product thus isolated can be subjected to
further purification (e.g., recrystallization) until the desired level of purity is
achieved. In one embodiment, a compound of Formula XIII has a purity of 90%,

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more.
[00149] In another embodiment, the invention pertains to a process for the

preparation of a compound of Formula XV

R7

O
0 N
h b

NH O
X—W
\V A
Ay
A,

XV

comprising condensing a compound of Formula XVI
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hours I n anot her enbodi nent, the condensation reaction

is conplete in about 12 hours. [00151] In one
wepsdestent, L is -OH or -OBt. | n anot her enboRCTHER1008/060215

the condensation reaction is carried out in the

presence of an actlvatln agemt. In another

enbodi nent, the actl S

dlcyclohexylcarbodll e, 1-pt hyl - 3- (3-

di met hyl am nopr opy, )ca bodi | or benzotriazol- | -

yloxy)tripyrrolidi ni urk hexaf | uor ophosphat e.

I n anot her enbodi ne achvallng agent is

1- et hyl - 3-(3-di nmet ylan1nopropyl)carbod||n1de In

anot her enbodXTeMY, the condensation reaction is

carried out in the presence of an activating agent

and an additive th J%%inize reacti on paraneters such

as purity and yiel'd In another enbodi nengfyythe

additive is N hydroxybenzotriazole. [00152] The

progress of the condensation reaction between a

by TS CReky RERHEA endoloh et € PGB RS ygescrived

2008’60&%%3 EofReal4 USQ QOB6PB LT 1sTaL1@aV1h§grdu§/ VB onéBlabodiment, L is
NVR, etc. A conpound of Fornula XV can be isol at ed

and ChuPfor EBthyn apg/crbedimeRinBWs li n the art such
| - re a h
[m{ig_hg?’ C@?Sone é’rﬁl!écgaﬁfm ?IE_}Q fﬂge ;c%dgéri{igguq% lfe%@ﬁ&? 9¢ %BHA’ucted in an inert
rev ef@ﬁrcpdm t sUdRLLS) acemhytﬁtealbbnmaél ciﬂloroﬁth aQt diohlporoethane, 1,2,-
etc...  The product thus i at ed can be subje d.to )
f ur dHeFthetyetepSat | orﬁhf(l%t%@'l formagifigst al |dﬂr2%1{* \4? OXjgfj |  dioxane,
t he d% ?drSﬁgthhl?é’ e i;HCethgrllJ IhL ﬂﬂro‘hﬁmoﬁ@h' ?V?éiirahirﬁlroﬁﬂgn In another
I'ment, a compoun Formula XV has a purity of
90%3mb9d.1%en9 28B4 ccﬁ@l@’msaﬁdﬁ/qea@ﬁ% 150G e DN in %?Aily@t@%rwm In another
por EEPRUPB i FoRgFl S Bt gh dfigfotnanc. In one
CO”E&‘BB&H%B\; R BaHRngdMbh r&tioPidMred sut £ abblitQ2d*Wioabout 25°C.

conpri sing condensing a conpound of
For ﬂmh@otb@n qmbodlrnent the condensation reaction is carried out at about 20°C. In

one embodiment, the condensation reaction is complete in about 1 hour to about 48
hours In another embodiment, the condensation reaction is complete in about 12
hours.

[00151] In one embodiment, L is -OH or -OBt. In another embodiment, the
condensation reaction is carried out in the presence of an activating agent. In
another embodiment, the activating agent is dicyclohexylcarbodiimide, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide or benzotriazol-1-
yloxy)tripyrrolidinophosphonium hexafluorophosphate. In another embodiment, the
activating agent is 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide. In another
embodiment, the condensation reaction is carried out in the presence of an activating
agent and an additive that optimize reaction parameters such as purity and yield. In
another embodiment, the additive is N-hydroxybenzotriazole.

[00152] The progress of the condensation reaction between a compound of Formula

XIV and R’CO-L can be monitored by analytical methods known in the art such as
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ONMHOTNHO-U XV-A2 A XVIII wth R7/COL,

wherein A, A2, V, X, T, U and R7 have the neani ngs as
woleasndied above for Fornula I, mis 1 or 2, BEHUS2008060215

a leaving group. In one enbodinent, Lis d, OHor

OBt TLI(H Lah & (BMSOBHRTENINMR), e&. 1A comoWid QORBMLEBXVican be isolated

PCT/ US2008/ 060215 [00154] .In one enbodi nent, the

con8RhBYEHShbY aRcHEgR Knewadn dirc b sushosmal- 3ad revsrsganiage column

sol ¥Rty A&t QMirh | LomPBBABAE; orf MIRAOLAM B -ph

T 2 R I (RS Phf | C{FomRREBRE ot SROLATBE reverse-phase

di metPhyl)f oystaizateqn, ditnatiby) gl Tlxpdductdiwxsaigted can be subjected to

di chl gr onet hane, nmet hyl - 2- .ralidjnone or. .
et Pt Jriifearion %'ganﬁ)léﬂ’é%”%ﬁ%@d HRndhe dRdred level of purity is
condenisaldi om sRAGhbRAmbSt, 8&ohiRdn®8F Fofmula XV has a purity of 90%,
tetrahydrofuran. In another enbodi ment, the

condéts a2 Yoo redtdi BrVoi ¥ 7e.H7%. 870 9P % er more.
i<ghl oromet hane. | n, one enpadinent, the condensation
0S80 Pontr <Ry eogfent "BROUTER by RS0t DI for e
I n prphieion 6D esinpRIHd, oftHeemgRdensat i on reaction is
carried out at about 20C. In one enbodi ment, the
condensation reaction is conplete in about 1 hour to
about 48 hours. |n.another embodiment, the
condensation reactRon is ete in about 12 hours.
[00155] In one embolii is -OHor -OBt. In
anot her enbodi menD; t ation reaction is
carried out in the prasence an activating agent. In
i vabi ng agent is
di cycl ohexyl car bodi\.mi g, et Ayt y3- (3-
di met hyl am nopr opy)) car bodi1 m de or benzotriazol- | -
yl oxy) tri pyrroXidi\pnophosphoni um hexaf | uor ophosphat e.
I n anot her enbodi t,, the activating agent is
1-ethyl -3-(3-dineth Iﬁﬁinopropyl)carbodiinide. In
anot her enbodi neftr, the condensation reagjpn is
carried out in the presence of an activating agent
and an additive that optim ze reaction paraneters such
as purity and(%ield. In aquggr ep@gghfent, t he
addFPToRS S “RERP P2 R yBER2ZGIG T a20ME 2 56] The
progress of the condensation reaction between a
conpound of Formnul a

m
)
HN
o N
NH O T™U
X
V_AZ
A,

XVIII
with R’CO-L, wherein A1, Ay, V, X, T, U and R have the meanings as described

above for Formula I, m is 1 or 2, and L is a leaving group. In one embodiment, L is

Cl, OH or OBt. In one embodiment, mis 1.
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XVI1l and R7CO- L can be nonitored by anal yti cal
nmet hods known in the art such as TLC, LC, LC M5,

WO 128IMR, etc. A conpound of Fornmula XVII caPChEs2008/060215
isolated and purified by any means known in the art

[001154]1 nor mmlone agrabadements ehg lvasdensal dnnreacidu @mb@@rommhm an inert

., colum chromat ography on sili el
r ev@F%a@pri‘?é‘t SYUqb) ) acegwgl%em FRZERE: Orog@m aeflighlorocthane, 1,2.-
et Cdlrﬂ_&ﬁmﬁfeﬁﬁﬁ@t thugml@olrdhechigan be dﬁHQh %ﬁl?&l&eo dioxane,

further purification (e.g., recrystallization) unt
t he dd:btqromdthhm; e IN-ofethyli2ktyyrolidinoac hioev extahydrotumen. In another

SgE}Od n& enb é o r;gg@reaggé}lnysg%éy)l(evcge}% g%tﬁhgé‘g@%%q n another

nor 8mbb&Ekar ]thér QSndHl%%treh&ib%nfs'c‘aﬂle@ 1ﬁQﬁélﬁd)Iﬂﬁleﬂﬁne In one
t he preparat|on of a conpound of Fornula Xl X -

2008mbodrent, kazermy@l@@@gp@w@mgn lmm@m abpuﬂ 20°C to about 25°C.

wher ei n 2 ectln o
gr OE% aIcl:Oc;drlreprr ensl'bodlrnent }he congeén aJuon reaallcf’é % n,ps OPutF% a%u}lt 20°C. In

XX b @hbo@n?é?it tI\M &dhd@n@ﬁﬂ@@@@doro{s cfompr@tban Xdut 1ADur to about 48
HNOH P1-NH O XXI wherein P1 and P2 are ani ne

pr ohewsi dp agpthgpsmbagimept, thiy sandessationusactipy is comglofeingabout 12
compoyRd of Formula XXI'I P2 HNN P~ O-N-H O O XXI'I;
b) converting the al kene of Fornula XXIl to an

[0¢dI58Ehyde In tomegéniBodimentypound-OH orFadBul alnXXhdther efmbodiment, the

condensation reaction is carried out in the presence of an activating agent. In
another embodiment, the activating agent is dicyclohexylcarbodiimide, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide or benzotriazol-1-
yloxy)tripyrrolidinophosphonium hexafluorophosphate. In another embodiment, the
activating agent is 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide. In another
embodiment, the condensation reaction is carried out in the presence of an activating
agent and an additive that optimize reaction parameters such as purity and yield. In
another embodiment, the additive is N-hydroxybenzotriazole.

[00156] The progress of the condensation reaction between a compound of Formula
XVIII and R’CO-L can be monitored by analytical methods known in the art such as
TLC, LC, LC/MS, HPLC, NMR, etc. A compound of Formula XVII can be isolated
and purified by any means known in the art such normal- and reverse-phase column
chromatography (e.g., column chromatography on silica gel or reverse-phase
HPLC), crystallization, extraction, etc. The product thus isolated can be subjected to
further purification (e.g., recrystallization) until the desired level of purity is
achieved. In one embodiment, a compound of Formula XVII has a purity of 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more.

[00157] The present invention also pertains to the preparation of a compound of

Formula XIX
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WD 2008/ 128171 PCT/ US2008/ 060215 OBE ) m P~zHN~-N
P1-NH O 0 O YAM c¢) renoving the P2 am ne protecting
w@e@ap281f1 a conpound of Fornula XXI11 to give PEI/US2008/060215
conmpound of Forrmula XXIV; M N ~N Pl1-NH O O 0 XXIV;
and d) reducing the C=N bl e bond of a conpound of
Formula XXIV, to givedqd ¢ und of Fornmula Xl X
[00158] I n one enbodi nent, onpound of Fornul a XXI
is Na-(tert- Y
but oxyl car bonyl ) - N- (B—-bBengo ©ar bonyl ) -L-di am no-pro
pionic acid (Boc-Dap(Z2)- OH)~ In one enbod nt, the
condensati on of a conmpound of Formula XX with a
conpound of Forrmula XXI is carried out in the presence
of ahcedt imnviatliong, ageMtis ah pmirEobteetinggrioop comptising:he
actiyvati agent is dicycl ohex ar bodi i m de,
et PR3 S Fomatnit SEEHBREES ) car bod i m de or
benzotriazol- | - yloxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphat e. In_another enbodi ment, the
activating agent is
1- et hyl - 3- (3-di met hyl am no yl)carbodiimde. In
anot her enbodi nent, the denhsation reaction is
carried out in the presence o an activating agent
and an additive that optimz gacti on paraneters such
as purity and yield. In anofher enbod®¥nt, the
additive is N hydroxybenzotriazole. [00159] Am ne
protecting groups Pl and P2 that are suitable for use
i N Wik PongReae st foefutdeXpr esent invention are wel |
known, such as but not limted to trifluoroacetyl, t-
but oxycar bonyl (Boc), benzyl oxycarbonyl (CBz),
al I yl oxycar bonyl (Allocg2 trityl (triphenyl nethyl),
9-f|uoreny|nethylenoxycﬁpbonyl (Fnoc) and the Iike.
Such groups are generally bl €1 o be selectively
i ntroduced and renoved ;Eg_ﬁgid reaction conditions
that do not interfere with other porti?Rs of the
subj ect conpounds. These protecting groups may be
i ntroduced or renoved at a conveni ent
wherein P' and P* are amine protecting groups, and P does not equal P?, to give a

compound of Formula XXII

N\
i
HNHN
/
PT—NH O
°d XXII;

b) converting the alkene of Formula XXII to an aldehyde, to give a compound of

Formula XXIII;
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-66 WO 2008/128171 PCT/ US2008/ 060215 stage using
nmet hods known fromthe art. The chem cal properties of

WG owR/1p810t ect i ng groups, methods for their PCT/US2008/060215
i ntroduction and their renoval are known in the art
and can be found for ex@nple in G eene and Wit s,
"Protective Goups in. O if" Synthesis," 3rd Ed.,

pp. 17-245 (J. WleyP& Sons 9), herein
i ncor por at ed by reféﬂ% i N—/ts entirety. [00160] In
one enbodi nent, Pl and a e Qelected fromthe group

consi sting of trlquBrdﬁteﬁyb flbuto&ngﬁbonyl
(Boc), benzyl oxycarbonyl (CBz), allyl oxXycarbonyl
(Alloc), trityl (triphenylnethyl) and

9-fl uorenyl neth Ienox car honyl (Fnoc) su hat

doe§) ﬁ%}m@agﬁ} %’Z‘m“il‘h tlg%@&ér?ggtcomfp?u %Ig ranXHI to give
or t heg géun&%F#&%HﬂJ¥QKPQVOUPS i.e., the P1 protecting

group i S capabl e of being selectively renoved in the

presence of the P2 protecting group or the P2

protecting group is capabl e of being selectively

renmoved in the prese the P1 protecting group.

Ot hogonal protectiNI strategi es are known from

the art. In one enbo i Pl is t- butoxycarbonyl

(Boc). In one enb 66 benzyl oxycar bonyl

(CBz). In one H?x)Pl i's t-but ggypardagny!

(Boc) and P2 is benzyloxycarbonyl (CBz). [00161] In

one enbodi ment, the condensation of a conpound of

For f

o YR R B RTRNS BRI ARy, o sive
acetompdurd of . Fobaorexis. chl oroform 1, 2- dlchloroethane,
1,2 dlnethoxyethane dlnethylfornan1de

W‘Hﬁﬁ%t hyl $ul P& gebodimsaanag, @iuered ofbt Ramla XXI is  N-o-(tert-

'J&QII’C 'bogg%'lzel\p& '(génlr% cé}f)orhﬁ)t[%ll?a)fﬁliﬁ %ﬁ@mcl&ld d(Bo]p -Dap(Z)-

anot er-e condensation o mpoun
For @H)a I)(X)nw drrtbodlmemtptdla rmdndnefnsﬂmnmﬂ acd@@ounﬂ orfeﬁon”metd XX with a

out in dr noLhe enbodi t he
conH%WE%P} d¥maﬁt%%€au OmPBr P&sseke @ﬂag“m“ngagm“ In
COMpRMAE hbdddhef! Ae Xivadt %@&ﬁ'l?g n_gélbhéx@llcarbodumlde 1-ethyl-3-(3-
di chl or oenet hane. [00162] n one enbodi mént he
condmbylammoofoml)c@hp@unmieof Fornula ®&X with a  benzotriazol-1-
co ungd .of caryied t -abo

C o RS PheRofain® B FenG e 1E Bfthsr Fligiment. e
r eagttfing Sageat fis edet@yl 3-248-dahanyladthopeopgDestbodithide! N In another
one enbodi nent, the condensation reaction is conplete
i n apbadimenh dhe cangerisbion regtioris grgicdjont Enbe pegsence of an activating

B3Ry 15 DL L S0E AT, R S . 1

al kenehefenttaditutm, KXbdditise tsMeayédxwbdnaowiagsie. t o

[00159] Amine protecting groups P' and P that are suitable for use in the processes

of the present invention are well known, such as but not limited to trifluoroacetyl, t-
butoxycarbonyl (Boc), benzyloxycarbonyl (CBz), allyloxycarbonyl (Alloc), trityl
(triphenylmethyl), 9-fluorenylmethylenoxycarbonyl (Fmoc) and the like. Such
groups are generally able to be selectively introduced and removed using mild
reaction conditions that do not interfere with other portions of the subject

compounds. These protecting groups may be introduced or removed at a convenient
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gi ve the al dehyde of Formula XXIIl, and mis 1. In one

enmbodi nent, the reaction wth ozone is carried out in
W@eoosnzR1rl or gani ¢ sol vent such as chl orof orm HBCRUS2008/060215

di chl or oet hane, di oxane, dichl oronethane or

t et s@by dsing meetvds knowun Giohethe art6 ThACh&AREI Frdpdids of such protecting

PCT/ US2008/ 060215 . enbodi nent, t reaction with ozone

i s 8W§’e@e‘gﬂgs %Oﬁ theie mtfﬂdaﬁ%%w@ﬁlemeaﬁ@al BRHGAVAeRthe art and

t he t ' i I ab, ARG : :

to gggg%tg %%Ed \IT%II Q’éﬁg Eg? gﬂc‘%g%iaﬁg n\?,%sf hgr r eagtgi%%ggngtnllq Organic

ozofNgnthssigasrd é&d..gip. dFeddS J78Gleyl & Bores, 189Hodiemenincorporated by

the reaction with ozone is conplete when the col or of

t he'F&5RES B i re turns bl ue, indicating an

[0COESSi VEn JABWMboRfm&AAEONE ahd P8 OlréltsbiRBred [N G okdupOBhsisting of
enbodi nent, the al kene of Formula XXI| is first

contréfitosepcetyl.a-bytexyieatbpnel (Bohb beraydotyiserbantldhdiz). adlyloxycarbonyl

oxi djze v.e_ an. al yd Far nul I 1] an

Vs AR, P BRAMBHITTAAE SRRl sars B (hoe) sueh
convig Pedodsonc cRLAINET Yin ok GatbRdinvdnd, Plyghdolrosratort@Bgoral protecting
one enbodi nent, the hydoboration is carried out in an )

i neBFouUpp.gietni 1Be SoInveip¢ing RIAuRA detamableraf| keingywhestiyely removed in the
1, 2,-di t b el I p2 I :
anoP RERTE, Aot B ARG ol (AP EE a " HNCRY L Mgyt of being
i n séledtivehy derodwdaim the paesehdreof eboeli pentctinghgroup.  Orthogonal
hydroboration is carried out using_ 9- i -
bor REATSEB AU SUIRGRRAE evaRRPM the Bhe Ik pBs Ethodiment, P is t-
Chesori e iy ' :

pes S TERT I orL PO, 1hBnc PEDANERHL K0 1 BEoleaT oY BB, In one
For nmbadiXnt, [P istrohtenicarb@nyll (Boohanddiie tenmhixycarhenyl (CBz).

idation is carri.ed out in.,an ..inext organicC | vent )
0@8LF 5 B bis SRBiERab e doBRaianSh e RuRem o Fonthl xx with o
oXi @gthpOihd of FormhiaeXoquls abndRRUL ir 4RGnb® &AMt RBent such as
I n anot her enbodi nent, the oxidation is carried out

at agpenitrgC. bangerme chirsoidirmentl ,2-dinklotpethdac, oh.2i-dimethoxyethane,

compl et.e i.n_about 1. hour to.about 48 hours. |
anob i RaRRNG, SipdRu iy SHord®, R Biort pngy dnetty2-

12 pottslsdindR036 Berahpdrofieare Mo dinb®iet cniBadingend tG®Zondensation of a
group. In another enbodinent, P2 is CBz and is

cl esyBaOWY Al HPBgEaatKonith e ForpaPYdaplPBRule aX Bbps cpied out in
one &%ﬁ@ogﬁﬁg hofnf‘ stinté(Id 519%?@%?@ Nipb ch(fl’ﬂ&gs'_aﬁgn Wt 5 | Bmpound of

met ﬁano ut an ut ano ut anol
t er FohmuilaXA with-aproapennd obForZrybs A motarriédownotivdtoroemethane.

enhodi nent, the hydrogenatiqn is carried out j .
[002?;3} opandh on4 A BREMSRE dth RARISae B h§FBYEIRERS IgHmpla XX with a

car Eblﬁﬂo@iﬂt ofatormRRONK T QCcdrRe@BRUt 86 -207C ANAMIUER0°C. In another
enbodi nent, the hydrogenation i1s carried out at about

20Cembodipwut, tBOGndensatine reachiod inemticd oltet hyoutdPenaboer30°C. In

s %Icl)ggrln%g(?lmielqt, the condensation reaction is complete in about 1 hour to about 48
hours. In another embodiment, the condensation reaction is complete in about 12
hours.

[00163] In another embodiment, the alkene of Formula XXII is treated with ozone to
give the aldehyde of Formula XXIII, and m is 1. In one embodiment, the reaction
with ozone is carried out in an inert organic solvent such as chloroform, 1,2-

dichloroethane, dioxane, dichloromethane or tetrahydrofuran. In another
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about 1 hour to about 24 hours. In another enbodi nent,
the hydrogenation is conplete in about 12 hours.

wQ 0®@3834171 n one enbodi nent, a conpound of For nRCEHUXXDS/060215
is isolated prior to reduction of the C=N double
bondmbbdinnwﬁe taelrodtitior ntith @zemnpocurdediouFar mdhi:broﬁ(é@hbhe In one
IS |s ted b filtration through celite

errbS’aPi ent, & f‘ctﬁ%ﬁt&mﬂ%mn%ls s Soa fb%‘%tﬂoo € to about 0°C. In
PCTéﬁ&“fﬁé}Oéﬁ ﬁcﬂ%%ﬁ’t t @'iéﬁ%h@n >6f{1rhvokcﬁle' R @i &dabd¥bout 7§ C. In one
filtration through celite followed by evaporation o

t he embotlivent, (tby rea[c@@ﬂﬁﬁi}h bromens @mipdete rvehﬁn tht lrelaC=dy the reaction

doubl.e bond qf a.c ound of Fornul a is reduced
o ARy TR R AT cSrase TRapey arenah softos
[0(”% ( OA\C)I? onb emEARhOR! RMAREAITBAtForhiR KXWV Rgst a@@0érted to a
BH(OAc) 3. I n one enbodlnent the redution is

car prisdrogicohal aad thelcohadrig amdt,zeécw \gevmansaldethyés of Formula XXIII,
tm;tr ?11? 81'{ g r%glthq%%g :gmgé% bu% z%ge alk eaoﬁtﬁormgL e)t(%(%ll ony r?ed’ to a primary
benzrBEsl Ve h@drobsratidn. 1Ln?on@|eﬁfﬂoﬂfr@£it has ﬁydoboratlon is camed out in an
1, 2, d|nethoxyethane dlnethylfornan1de

d| n@teﬁwrgamﬁ sRIvaet suhowaralirilg benzsro el Hiimethoxyethane, dioxane, or

rr ahyd

RN GO ek S DGRy pica o i
t et tauhyigdrofuraan In hiotherecratrdalind ente thic, hyfdhﬂ)oraidmut; icaickdout using 9-

carried. out_a bout about 25 | n anat her.
enbaaliag@relo[% iwéfm@a@fc?? B#N%s Iy ops egnbodtment, Hsopgimagycaleohol is
10 -20PMH 30 Alﬂeh%'a@ ﬁﬂ@@és%ﬁmtﬂbﬁoﬁﬁl‘%@% @Vé 4n aldehyde of

conpl ete i n about hour to about 24 hours.
anthHHMQﬁﬁ%HInmdnnlshelmeaebnbndwmxmtbaom@amqnlscmnedoutnlan

Che TiERySTatiE RR VSOV prdeh PitelRgt: (Rang e Bba D pxidation is

a  earReWIHa0ibohP LI 3o XbdutCBNCh an MRBIhtPERBodMhent, the oxidation is
anal ytical nmethods known in the art such as TLC, LC,

LC/ mrlemput:at AR 2@ €c . Inmn@ @mb@dw@ﬁn@fther;gmd@m@ iXIcrmplate in about 1
be |sola ur kno t he

art hgllljrc n81r1t n%r HOLE% dinr aér\lloelrlesre q%o\ghsnéen% hE OIC 0x1dwﬂon 18 cornplete in about
chrqnab@@raphy (e.g., colum chronatography on silica

(ﬂ, or reverse- phase HPLC), crystallization,
[0S} act | érhonf‘eta@bOdiﬁ@nbrPod@étCtchgr@up oI ApfCTCERbagiment, P* is CBz

su bjagc? {saﬁql?atvgd fo? Ih%?l%ént | roht pe lﬁﬁluﬁ? @carb?n.o{[n onpeuernll‘t%oglment, the

recryst I zat esired I eve

I s agiogweation lis canied eb ad mednahel, athnosoip dundinol, Fbutandla3-butanol,
XI X ha of O% 20/ 930/ 4% 959 ..
960/&%3@}@11@81;/& n&fP@anO( obgihorhe e%m&ab Hshygogenation is

thi garkiay @Rt inof‘-pf%\én@l.e IR RRAUAR ARG (AEHRRISHARON ERricd out at

about 0°C to about 40°C. In another embodiment, the hydrogenation is carried out at

about 20°C to about 30°C. In one embodiment, the hydrogenation is complete in

about 1 hour to about 24 hours. In another embodiment, the hydrogenation is
complete in about 12 hours.

[00166] In one embodiment, a compound of Formula XXIV is isolated prior to

reduction of the C=N double bond. In one embodiment, a compound of Formula

XXIV is isolated by filtration through celite. In one embodiment, a compound of
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those of skill in the art. Specifically, conpounds of
Fornmulae I-XXIIl can be prepared as illustrated by

W@ b@saxanpl ary reactions in the Exanpl es. [ 001FOI/U$2908/060215
i mportant aspect of the present invention is that
conmpotmgls XK1 VFerisalitae by IfHtationdhioagkapejit dslisvedtd @élaparation of the
potentiate the induction of apoptosis in response to
apop?i¥&ite)i nducti on signals. Therefore, it is

(06A87F STP! & Bl LBLIABRS hCOMRATKS boifBPh kb Boifd diSFdrula XXIV
I nducers of apoptosis, including cells that are
r esista@nted withubh and ndileding. o werboAPNafGiN B oos N#BH(EBRAC);. In

D St o et flrreins Bsarbds NHHIG e Rl af o nbodiment, he
prey&futieA iP¥aklq out6f MORAOGLIA8 LN RCHHSZORRIHAROZ behanol, 1-

i nduction of apoptosis. Thus, the present invention o
pr ovivdeel, cohwerdlt iJohgannid terirbethoels Ifonopenal.g@tiirpppnol, acetonitrile,
ani mal s characteri zed as ovenexpressji.ng. an | A .

or 0B n  SEIRB Mhe embod RURLE e cel 8- fiEnhoryethane,
cangghetbgfdriantdWdeh@hahgfbxedepr @issimeN ditidv@intetiine] ARmethyl-2-
proteins as conpared to non-pathol ogi cal sanpl es o )
(e. gyrrolidiponcapicisfralpglrofugn. shn angthesianehodgngiidibgerduction is carried
the cell i,0on i f. ! j 0

| evefEmfrRi AT b SRB ek, HoREMRtn RBEFREbA about 0°C
apopd asius 21 ghamotred coipbdignent) the edpaivmes tariad out at about 20°C to
inhipiting effective anount of a conpound of Formnul ae

| - X?E%ﬁ@gc-r b rsnembosimgnty fhiygcdugition daeqmplategn apoutdypur to about

to bh %OQI%P qadﬁafh@r Elﬂbé&iﬁﬁn ; ehd Ralibr WEh oR6MA ﬁﬁicBrnplete in about 12

function for their survival. [00171] In another
enbbdiment, the invention pertains to nodul ating an

R8P 3pe G rob Bl Peih Pals rARRORL R dibfpucion or &
aPOBbﬁﬁblﬁfdmn@hiarb@l)@%m&nbrﬁfdr&ﬂ% ar%car BicthOlls known in the art
limted to, Fas/CD95, TRAMP, TNF R, , DR2, DR3

DR4 SUDRS, TIIRE, C.AADDIS. ATPLCINMER . otasA dompanes] offEymula XIX can be
antibodies to TRALL-R or TRAIL-R2, Bcl -2 53, B

B! SR oY o aien” by Wy St ol gorsc-phase
Q hesluage tirsmatdeelphgdeid) tdlemni ¢lirbmatokphy ARCkisic®zehBE reverse-
degr adati on E)hase of apoptosis are also included.

d
ExafprestPbf).apppebisitiomeaiipdionn §itag die PPt s isolated can be
agegﬁbﬁ?crté %o "i*&lltl#e\f' Iic'f cQtricgg E@g{g aeﬁ%stﬁﬁgﬂgﬁ% buhtil thend%sired level of

conce ion o ulate apoptosis |
subjpedty.is Betaéwexdr da oapompbodinent, awduipatndgf BgendsX8X das a purity of

Rt A DRy Yo A B < N
[001e9pnd, & hgugliﬁﬁbuﬂds%qgis iNenfitdey i élga%]:d hﬁn% gﬁ@hods known to

embodi ments, the conpositions and nethods of t
pr edent ofi shilémt ithn agtr e Spsetcally, comaoundissefaBeninudad [-SKXIII can be

ti S?)llrje%%fed%rs Ifitated l;byeﬁet ehxoeln%%ilrgzl zirléactclgl%diinttfleo E?arnples.

[00170] An important aspect of the present invention is that compounds of Formulae
I-X induce apoptosis and also potentiate the induction of apoptosis in response to
apoptosis induction signals. Therefore, it is contemplated that these compounds
sensitize cells to inducers of apoptosis, including cells that are resistant to such
inducers. The IAP inhibitors of the present invention can be used to induce

apoptosis in any disorder that can be treated, ameliorated, or prevented by the
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and/ or di sease states in an animal (e.g., a manmmalian

subj ect including, but not Ilimted to, humans and
waedensiary animals). In this regard, various RPCHESNE$060215

and pathol ogi es are anenable to treatnent or

pr optiykdon of upbpigsis heThise ska tpreventh ddsnt@sid provides compositions and

conpositions. A non-limting exenplary list of these )

di s Rhogs Jiib IR EAnERES chiidriGH | ApRCTPPTSINE| anpifegrotein. In

10, HheaFUhCRABEIImIAEOTHALQISC %rg‘: eEancEry BARY @ﬁ?w Hdvited expression

cancer, pancreatic cancer, ["on cancer, anoma,
rral ileg/nksnxf LAB|paotomma as omaparaah tocmm:mthologpw sampinep., non-cancerous

rain carcinona, neck canger, ionm, )
gl i g% %s SB iher qmkpdments, éE? ce 5“1 AfUtona %]eﬁ&ﬁg@% §xpression
cel leve NG 08N pRYteind 8RRl 8@6}3@09@1’@ kHROAFdptosRr §Bgtam and dying in
carci noma, ovarian carcinom, |ung carcinong,

snard¢spewsic to| ammhdating atfeetive anigumb of taumnpouaaércm Fagulae [-X, said
carcinonmn, tes [ carclno arc
pancersg%rtlse OCelR ClghoJ[ Plast U R’ar?fhg%atpcéhﬁo({j enFe Q& cells on TAP

car tdﬂ&ﬁ&undﬂbﬁ%r&hble sﬁ&fv@l noma, -70 V‘D 2008/ 128171
PCT/ US2008/ 060215 genitourinary, carcinoma, thyroid
[0(!,15( H: i nomd! 2pe(ByheBeAiments EiniBetion R, to rﬁ@ﬂhtlatmgean apoptosis-

el QBiatQALEO i G cﬁ's%%rﬁgerdeﬁ F%Ine & ndor€ %@t&s@yﬁlodulatlng agents.

ndone rial carcinoma cortex ca
mal Egaaples pAagopeesis-motulatihg agemss inoakle,gnante wadigiiteditd, Fas/CDIS,
carC|nona chori ocarci noma, mycasi s fuéﬁglde

THAME: APPeRbaPRAMPRE. diR i OB DRpdiphalhRD. RIP, TNFa, Fas
' eulﬁg&ﬂ@ RN ednhwm&owtrmltqwgmm&hmng -2, p53, BAX, BAD,

ocytic | éukem a, acute myel ogenous | em a,
chr (Aﬂﬂt cCAdPe | g dmmags, Pléhkaemh aspash rmmemsgr@ﬂl@t @gyrtts énvolved in the

| eukei a, t. | ocytic | h
| oubBfdn, AGNiGn Ahd Firadaiop oS oRiost Aet Yk fislydeg. Examples
sar 60 gBoptORd-HeMhaAE @gé&fﬁi ﬁwhﬁl%ia%@ﬁt‘s aﬂhetahﬁ&l%b%é’sfeﬁéﬂ ®r change in
Hodgki n"'s di sease, non-Hodgkin's | ynphona, soft-ti ssue

sar @mmntr@tg:tne@@@hmb caamedwalc Jpopipaisyin a subJect Preferred apopt051s-

macr o I ul i ne r el nob ast oma. t he
and %Pg aﬁeng] alie 188uce f 0 t051 %%CasaesgﬂgF 'lLNf*( t1related ligand,

di spasleﬁl,arly AFTRA MOEa0 €, agFas/(as95 Hgﬁnlduh IINFtRulshg@ﬁi’lbﬁTRAIL
e.g., in the context of H pylori infection);
W‘Hﬂ%br pr ol fSOPgt o kﬂm@é“as% C%Pwlt1%gé%rfﬁ?th9® of the present

(040 n

vari C\Ig{éﬁé\f are\al{%g& %ééa[t qiks%‘;&?ﬁcglléglsg%cgh §hﬁ$ Yﬁathologlcal %ondltlons
i nvend/oo dlsmﬁ,y sdtso i an us@hall (eigy, 4 Imearnrhalmt sodbiict Oiﬁcludlng, but not
die.eas which there is a.defect in the

cel TTREAc DI, SOBTBRT TN nbt e eEard g oppacases and
scl Eﬁt‘ﬁ&o%les Al iBhabfY bNRLASGH OF Pfdp%%@% Ush thé bl%sétﬂ methods and

sone enbodi ments, the cancer ce eing treated are
met asmpediteons| n Pomefllmlsngo&xemm list e tham: drsceseb |and conditions

bei n (& ﬂngd ar antt %ﬁth%/ A %gg, 3 "

[ 00% P NEST “405F e B ﬁesc é‘ﬁ? BRROfgy SKIN cancer,

t r e3hieREdticWah Bert B@lon cancer, melanoma, malignant melanoma, ovarian cancer,
brain cancer, primary brain carcinoma, head—neck cancer, glioma, glioblastoma,
liver cancer, bladder cancer, non-small cell lung cancer, head or neck carcinoma,
breast carcinoma, ovarian carcinoma, lung carcinoma, small-cell lung carcinoma,
Wilms' tumor, cervical carcinoma, testicular carcinoma, bladder carcinoma,

pancreatic carcinoma, stomach carcinoma, colon carcinoma, prostatic carcinoma,
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conposi tions and nethods of the present invention
i nclude, but are not limted to, infections caused by
W@ 200882871 bacteria, fungi, mycoplasma, prions,PEHUS100&060215
i ke. [00174] Sone enbodi nents of the present
i nvgaﬁl'tdmﬂmﬁ)lfyowiaﬁ'ﬁloml; hihgli®id orarciackng,niesdphagoad) @Iﬂcmoma mycloma,
effectlvea f aco ound of FrmJlaeI-X and

| eastuligiie myg Et’ dreapl Qaﬁ‘éP%fB%G?lil% o8l SRCINONKe FRAAMLI Carcmoma
but o Qh,! bdﬂeg(e?arEfﬂomﬁh %Hﬁ{talﬁa%gelaﬁc 1§§'ﬂ1t11h91%9ph‘?aﬁgha9§’carcm01d
apopt osi s- nodul ati ng agent’s timecrobials,

ant csicmals, clartdchigngalas mycasisl fiargoides rmhlmmlat lypercalcemia, cervical

agent s nd/ or thera t echn e. r i cal. .
o By Rk o e e gmie e R it eulermia
of glité ARk RASICRIESN 2 2ERBEIS r@;‘e@oééﬁ@ﬁselé'ﬁkéiﬁﬁdcﬁr@ﬁlcLg?ﬁlulocytlc
in the rethods of the present 1nvention. Indeed

p r edavemiany eeuté ogfamdncxéwp |leukstia,bleiry s celholeukdniag etd:uroblastoma
as’ %@ @ggsia{r]c%ima %agom & sanrgér%# 2pso \Zgyt Caqg %l%rél?gsg?ﬁtgal %hrornbocytosm
(e. glodgkiftsi dBeNRE, nohl HEIKIES, | ﬁipl?b«iﬁ)t sﬁﬁltiéﬁlﬁptslaﬂﬁﬁla osteogenic
(e.g., enzynes and ant i bodi es) bi ol ogi cal m net

(e. GICOWBITYIBY neAcTamlgbulineiy pod 56tmabléﬁt)§1at gk the ﬂlh@ T and B cell

{21 P S AR fepeiF BBl e SRhen Widhony, . o

Bax anthllkabwd aigentsaleky) @t thagoaganvs H. ’cp‘yﬂoﬂ wifoction); hyperprohferatlve

anti bioti cs i met abol i tes; hornopne pl ati num

conpBEHES; %31dgg%?thﬁrcoﬁéﬁtlyE%OVﬁé‘F A HGaRS R ds RIBNgy varicosis)
ant L W LKL ORIhH %hfp@uﬁﬂ & fﬁ@tﬂr%%ﬂf? ﬁ{vegﬁd{gﬁrayta@%' PS useful in the
defensins), toxins; dgl onucl'i des; bi ol ogi cal
res pemnmﬁdlfssees@ 11(1 evhgph, thenetien tefeonis thepwgraniidd edll-death or the

e Ao AT URSY et crnbi il s Suomets’ FphPR Rty and the like.In

' ndg&rﬁeté%ﬁMdlﬁ@ﬂltk o fcan@nt éalsi BAIng Etréhted are metastatic. In other
all-trans-retinoic acid); gene ther apy reagents

(e. gmbOétmeun@eﬂ@@ancwé eelppybaingigentedsara repistnd fedtticdessy agents.
% CC|nes enesi |nh|b|t pr.ot.eo

[oqlﬁﬁfbi tors: “NE: Kgm g%im%a Orén eCtlo E%Pﬁcorrpo%e §mg? with - the
HDACo i péNitddriscangl; medidds hﬁthblﬁf@seni\ul%ﬂitmmemhe rbwawnbtesmited to,
of _chepot herapeutic conpounds and anti cancer
t he BSOS §UISEABY &irpess. basteaigniumes pygpplasma.prioRs.tapd the like.

lbgcl ose 0 I t

0673F! POoTOER RAMSEMALE STWE, REapLoSRutibh Bl Bfibods for
co madmﬁﬁstaggmns cifdvaitye |amd>unteOﬁxr corgpaoumd| cfftfe)rmplaptlds laﬁd at least one
Ag en(ﬁil .t hat | nduce apog Z l ncl ude, t .are not
i nf Hox@. thepapqviG ;48R t( 1% r%snOtg d g%lschemgtherapeutlc
t unQﬁtlr[b% fa@@dss ap RS- m@&t’ﬂ@mg S HtE Qntufn?c‘%&lﬁﬁl% 4fivhals, antifungals,
TNF famly receptor proteins, INF famly |igands,
TRARL] amti-irtdadinesforyt cagEmRA) LalRﬂomrth&'RAtlLtlcht)whﬂ(queas(@ g., surgical

| nhi k%lertvce)rgt?on( an(gof raggthe%{prlrgsg growth factor

[00175] A number of suitable anticancer agents are contemplated for use in the
methods of the present invention. Indeed, the present invention contemplates, but is
not limited to, administration of numerous anticancer agents such as: agents that
induce apoptosis; polynucleotides (e.g., anti-sense, ribozymes, siRNA); polypeptides
(e.g., enzymes and antibodies); biological mimetics (e.g., gossypol or BH3

mimetics); agents that bind (e.g., oligomerize or complex) with a Bcl-2 family
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receptor (EGFR) kinase inhibitor, vascular growh

factor receptor (VGFR) kinase inhibitor, fibroblast
wQ@e@sttsifact or receptor (FG-R) ki nase i nhi bit oPCT/US2008/060215

pl atel et-derived growth factor receptor (PDGFR)

Ki nasgeihnhsubh t ¢ , Baxd BRilolld] &kylaseg i nfdnl; t mnﬁtun(o@ucalntibiotics

as GLEEVEQ) ) anti sense nol ecul es; antibodies (e

HEREEFTFFIRPOL 1tf=aoT@mwneZE\mwm afemARHAST N}lonoclona1 of polyclonal
ant g n n

o :anan Eégg f‘gs gu@c.ﬂt%dws (TQJ ?\? @11%?%1&0%1?5%’85@% Yoxins, defensins),
fi néstiesy, |rdhonucadtmdg¢lugwalhtaﬂpams¢ nioeli e Hag oligerfenods (e.g., IFN-o)

corticosteroids); enase 2 (COX-2 |nh|b

(o gnd MRl ALRYR R RaPyduhoiRy Shes: dearispaiaic srowth
ant ifackdit;] ABRE MBY inddE AindNA BSfe}ontidfbit gré %f laAIFRS Rétthoic acid);
drugs (e.g but azol i di n, DECADRON,

dexgpmft H@S@Yereaé@)@arfexgha@m@lspnﬁlemmreamﬁsom@ nucleotides); tumor
. uin I\/ETI

orasoe: BBIERNE PTRREY Wiise BB  FRE Jbytors: ant-

PL AQDENIcbmpBtieddn IFIDA Onid hibitpFse ARl S8 eike. PREh;ﬁMSus @ﬂ@r examples of

TANDEARI L) and cancer chenot her apeutic dr u%s

iri ﬁ%ftr@at PrapEAIVEPOBAR)ds agprntigancen terapish Py eFf‘@ngmfnmstratlon

dac E@ Hwo%gpoﬁ}pouﬁmgﬁhm sé@kﬁl?@&qgttﬁeiol pl atin,

ci'splatin, car at|n oxa
[0(H7Ep doXo rcebain i ambogénaits, aetntmmcebtagetmsz eoibrisgegdntd thab induce or
bevaci zumab, 72 \\D 2008/ 1253171 PCT/ USZOOi%O60215
TAxéﬁrENE eoapoméa) Aggidp that drduse fRaPiosiy Thgk et uggre not limited to,
cer a/y SNAS &% u QU Be U f38tot | (HRIF)-rel
[00177] ?e”% Il a%lg’hg enmbo rre(ﬁ/ts)l’{s) ﬁtaence:gtgrr%csm tgtloongﬁ Jrelated

an d fapsirk Qfd 8., ONR familyrresaptar protmmn’lFNB rfapilyigdedsa TRAIL, antibodies

ypt LB ot VOO iRl bRt doee ulebmpbgrovin factor

f r omc@%ﬂ@y |(EGFR§J k8O iithibitNVhJ¥BLaR RAMW thefctoR REb Pt w@iFR) kinase
produc her bs and ot her plant and/or ani nal

der m@mtqgoﬁlpr@bhatsgrowpommyempm I(EGFRbkmgwhlbstgr,tpémlet-derlved
If gglgro act p erecpep?o% (@ﬁ)(ﬁﬂgp ‘?1%1stel 8%&1?& atE gc]:r %%l klnaae inhibitors

are nl’trogen must a

(€. gsuchmee hGQEEMMI)) n%ntlsdhy@| mpblespharhdeadiés qsfzaMHIER CEPTIN,
mel phal an (L-sar col SI n and chl or anbuci |

et hAEHXA e ZEAHHL @V%Tﬁ@g (agtl-g:stroge)ns (e) g., raloxifene and
hex%&){;%gge [ f gaﬂ'gl rﬁﬁﬂ%@gnst hi pa)ﬂut%;ndeal k%calﬁfﬁ'nﬁ@@ at qﬁlasterlde

ni t r osour eas g., carnusti fe
( BChhi)nogldtetﬁuﬁidenEet()mﬂhlkble, arihusticaserdidet kytlo®@GNehase 2 (COX-2)

and SR proct B (L ept 07O OGN, oSl b PE T Rammatory
di mat ¢! (RSATSHS Hnd-iRAAhRGRIPOYRL B e, butazolidinn DECADRON,
DELTASONE, dexamethasone, dexamethasone intensol, DEXONE, HEXADROL,
hydroxychloroquine, METICORTEN, ORADEXON, ORASONE,
oxyphenbutazone, PEDIAPRED, phenylbutazone, PLAQUENIL, prednisolone,
prednisone, PRELONE, and TANDEARIL); and cancer chemotherapeutic drugs
(e.g., irinotecan (CAMPTOSAR), CPT-11, fludarabine (FLUDARA), dacarbazine
(DTIC), dexamethasone, mitoxantrone, MYLOTARG, VP-16, cisplatin, carboplatin,

oxaliplatin, 5-FU, doxorubicin, gemcitabine, bortezomib, gefitinib, bevacizumab,
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[00179] In some enbodi nents, antinetabolites suitable
for use in the present conpositions and net hods

WO p@BOZB71 but are not limted to: 1) folic aci BCHN81008/660215
(e.g., mnethotrexate (anmethopterin)); 2) pyrimdine
analf@gsOTERE. or TANOIOUCaildr (igralinkunsleculasidetanfdéslnd cytokines;

floxuridine ( %g?gp oxyuridi ne; FudR), and
cyté@ﬁ%ﬁﬁﬁ“wéeyf & arabinoside)); and 3) purine
[ﬂ(ﬁﬁ?)POgS (£ sGH » ot G &ﬁ]ﬂgdﬂﬂeﬁt’s nﬁle( &mﬂ@ftﬁﬁ?taﬂﬁ UhithSds of the present

hi oguani ne ( 6-t hi oguani ne;
penMosnamnnp¢ﬂkm deaqumﬁmdny&ﬂhymmk@OGigopndnaBtmaﬁ one anti-

further e odlnents t her ape agent.s sui a

f or MREPR AL BTG oo SRS AR o oo iRt agents
pPr egfiithetha BNRE, | A0 ﬂlaﬂﬁrlap %?odulétét (3. eh&‘% dnkin@)th@tdpfaﬁt aftd/or animal
vinca al kaloids (e.g., vinblastine (VLB),

V|ndmﬂ@ﬁn@@ﬂmuQ¢DeplpodophylIotOX|ns (e.g., etoposide
[O(ﬁg ten %?I%Hgtggg agseb antltlaﬁﬁqtgr Hse(é % py n%/sgﬁit cornpon%lons and methods

|nonyC|

r ubiitONAC iba} , arsomr ullmt@d No: bl e@msgém mlmtar@@r(y @l,Nmechlorethamine,
(n1thrany0|n) onycin Q);

enzyﬁ%@pk%plgamldt,- sfgifam&@b ﬁa@leblalan 5} Sarcgb@@ﬂ)c @p21 chlorambucil); 2)
r es??lﬁ?e%nﬂ‘ﬁgé nitet n}ﬂm%la’mlh @é%" ?%r@étﬁ el ne and thiotepa); 3)

pl at'i num coor |nat| clsp
(C|a&@DRmhbndexakapmamnﬁm) ) amﬂhmmeanidgqneanﬁann (BCNU);

b d
hyd Q)%;nt i 02&7\538)) %ﬁ@{nﬁ&%{eﬁ% %el\%&)_} rang a%(qegt@goc(llé (greptozotocm))
Pr OGAd a%e? gﬁam{ﬂﬂﬁ% E'Tf@ dlMefF%)tnaz"em)lmld -azolecarboxamide).

adrenocortica ppressant's e. t ot ane
[001G9)' - DDD) sane ambndiglantset a‘ntmedﬁ)pilte]i 1juitable for use in the present

D (rj :) gg@g%&é&%&%@ %ﬁe‘%ﬁ%ﬂé Hé@y%}ﬂ gagér? glgt ﬁ@ﬂ%& 1703 ]ls\}‘ylic acid analogs (e.g.,
200&{ eIt L dte PECrh )?6 031 %yrlﬁﬁ@ﬂh@ alafalo %s (e.g., fluorouracil (5-
nedroxyprogesterone acetate, and negestrol acetate);

13) flugrontagensS-Fe)g. ﬂOXUﬁlldéIGh)(ﬂBprﬂtreSerl’bilnfanEué]?\h| ayd cytarablne
ol BT oL SRy S b (e

fl Uﬂiéymﬁpaﬁﬁﬂe)STMmﬁ) tlﬁ(ﬁgwaﬁﬂﬁdr @gtiszuatificd TG) and pentostatin (2’-
flutam de and 17) gonadot r opi n-rel easi ng hor none
anakdegjyce “@ymn}euprollde) [00181] Any oncolytlc

[0ASHNL th dﬁ‘ Pt 'eﬁh%%’ H’ééﬁf;sd cl&eﬁ]ncﬂh& g@rﬁﬁ ?ﬁ}’agle for use in the

cont ext use In onposi t i s an
t he cq;mnpsmnmsl and emdthais.of E&rpresean’piventldﬂmcllddﬁ but Emcmbt dindted to: 1)

Drug. Ad tion. maintai a fornul of onc tic
agentsa %ﬁﬁ%@% &1 ginblistng (WERE vipfirioiee sty eeigodoph iotoSins (e.z.
| nt gfopaliional ‘e‘e‘ﬁ%"sf%l%})aﬁ} aﬁgﬁeﬁ&se%ego ddeEndinyeifr- ch‘nomycm D),

maintain simlar formilaries. 1 provides a
of émmmﬂaﬂ}l édﬂummwhasubniomagmbu Qoap'pbmuedblfemmyus,e plicamycin

il SR bbbl 55 A PSS! B
appsp\HeslogbaNREpRIsanesdifies @gscntderéRRIOY &Y platinum coordinating
complexes (e.g., cisplatin (cis-DDP) and carboplatin); 7) anthracenediones (e.g.,
mitoxantrone); 8) substituted ureas (e.g., hydroxyurea); 9) methylhydrazine
derivatives (e.g., procarbazine (N-methylhydrazine; MIH)); 10) adrenocortical
suppressants  (e.g., mitotane (o,p’-DDD) and aminoglutethimide), 11)

adrenocorticosteroids (e.g., prednisone); 12) progestins (e.g., hydroxyprogesterone
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i ndi cations, dosing information, toxicity data, and
the like, for the exenplary agents. Table 1

wo\@earsaaki n Prol euki n Chiron Corp., Eneryvil|BCT/T$2008/060215

(des-al anyl - 1, serine- 125 human interl eukin-2)
A enﬁprzmmlne@anp@b@eswrbrhaamtaﬂm aaddndge@bl dck@td)x1 Bndstrogens (e.g.,
nt i ) Part ners, nbri

e, MA :
AI| Yl ‘Peﬁ rph AR tqtMnYj 5%??&11 ha}‘l’?a@glﬂsﬁr%%qné (eignctamomfen)' 15)
(9- [ C
(o1 ShEphh €9, st hp ol 8 MIOREGHAL) 1) icrogens
- py Kag.oflofaByde) ddnelyl7) gonhdwtmpmﬂelemmghgﬂns)ﬂ@ammogm g., leuprohde)

00FBEE ARy R, BT Sl 1o 15 9590 dDTTREY gomtext finds

4, Qse @H@ bahpGkeIhs aﬁd"me?ﬁdd@@fﬂl%)pr&@htf asddtidg. Ebh %Qﬂmﬂljes the U.S.
BI oscience (ethanethiol, 2-[(3-am nog@c{)pyl ) am noj -

di hydedgedh Dgsmaé@hametrf(t@@t@m)lyamrm&mm ef An¢atytieagents approved
'é\it rgoaélgﬁggﬁlé% .@%%??,Wt | nterhat’lonal c%unterpart agencies to the U.S.F.D.A.

a' - hekdtainedimnhr ﬁ)rﬁllll'dneb- P,TaWd MpR§Li@ds, a Bt of exemplary antineoplastic
1,2,4-triazol- 1 Irrethéeé Arsenic trioxide Trisenox
Cel PEcTHerRIsRYRG for ufqri, the &bt hese skilfed indpapd gyiH appreciate that the

El sp I I

am d@{]y%é?ﬁa%s %’%}rpeéi O%(?”ZBJ S\/\%?L?%ﬂouseh%?n at ?llpghltlcsl\?]escnbf gpproved
WO 200&tidR8 ]iiﬁﬂmg’ﬁlfblhﬁﬁibﬁ&o@ﬁﬁglﬁta B(d3hkilike, ot (B cB&Gplary agents.
Organon Tekni ka, Corp., (lyophilized preparation of

an attenuated strain of Durham NC Mycobacterium bovis
(Bacillus Cal nette-Gukin | substrain Montreal)

bexar ot ene capsul es Targretin ' gand Pharnmaceuti cal s

(4- Bhdesid®in®, 7, 8-Tetranydro-3,5,5, gprolBkRENT [@R®RhYly:, Zmeryville, CA

(des-alanyl-1, serine-125 human interleukin-2)

Alemtuzumab Campath Millennium and ILEX
(IgG 1k anti CD52 antibody) Partners, LP, Cambridge, MA
Alitretinoin Panretin Ligand Pharmaceuticals, Inc.,
(9-cis-retinoic acid) San Diego CA

Allopurinol Zyloprim GlaxoSmithKline, Research
(1,5-dihydro-4 H -pyrazolo[3,4-d]pyrimidin-4-one Triangle Park, NC
monosodium salt)

Altretamine Hexalen [US Bioscience, West
(N,N,N' N',N"N" - hexamethyl-1,3,5-triazine-2, 4, 6- Conshohocken, PA

triamine)

[Amifostine Ethyol US Bioscience

(ethanethiol, 2-[(3-aminopropyl)amino]-, dihydrogen
phosphate (ester))

Anastrozole Arimidex AstraZeneca Pharmaceuticals,
(1,3-Benzenediacetonitrile, a, a, a', a'-tetramethyl-5-(1H- LP, Wilmington, DE
1,2,4-triazol-1-ylmethyl))

Arsenic trioxide Trisenox Cell Therapeutic, Inc., Seattle,
WA

[Asparaginase Elspar Merck & Co., Inc.,

(L-asparagine amidohydrolase, type EC-2) ‘Whitehouse Station, NJ
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ey e e S T

Bﬂ@w ABREF Uy lanvesiraestesrne oG H13N305) [Conpany

a,roqb(lsne 2b)i posorral DepoCyt Skye Pharnmaceut| cal s,

Chrmuéff%g Brege—CSA BCNU, Bristol-Myers Squibb

(1,3-bis(2-chloroethyl)-1-nitrosourea) BiCNU

Carmustine with Polifeprosan 20 Implant Gliadel Wafer|Guilford Pharmaceuticals,
Inc., Baltimore, MD

Celecoxib Celebrex Searle Pharmaceuticals,

(as 4-[5-(4-methylphenyl)-3- (trifluoromethyl)-1H- England

pyrazol-1-yl]

benzenesulfonamide)

Chlorambucil Leukeran GlaxoSmithKline

(4-[bis(2chlorethyl)amino]benzenebutanoic acid)

Cisplatin Platinol Bristol-Myers Squibb

(PtCLH¢N,)

Cladribine Leustatin, 2- |[R.W. Johnson Pharmaceutical

Cyclophosphamide Cytoxan, Bristol-Myers Squibb
(2-[bis(2-chloroethyl)amino] tetrahydro-2H-13,2- [Neosar

oxazaphosphorine 2-oxide monohydrate)

Cytarabine Cytosar-U Pharmacia & Upjohn
(1-b-D-Arabinofuranosylcytosine, CoH13N505) Company

cytarabine liposomal DepoCyt Skye Pharmaceuticals, Inc.,

San Diego, CA
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est unoﬁﬁlblg %Wuﬁ&mycfﬁ” l‘j ESI eT Wit éL%ldﬁH e’W%fétMAyerst Madison, NJ
12a, 4 hydr oxyt ax- 11-en-[9
4- a&(étgagtse) 32‘*“6@}1%%3%1{‘ %“ hef‘?}iyﬁﬁ%éééiz "e) Doxorubicfn HCl
Adr jrgdteiyr 0-nihatyreid kdoxE: L opjhohdeny] 3-
gsa&%& 3 %Qrm{e&% (ﬁlgﬂaﬂg Z)g(b %fe;@opgfr(aﬂogigé)xy -a- L-lyxo- Rubex
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Denileukin diftitox Ontak Seragen, Inc., Hopkinton, MA
(recombinant peptide)
Dexrazoxane Zinecard Pharmacia & Upjohn
((S)-4,4'-(1-methyl-1,2-ethanediyl)bis-2,6- Company
piperazinedione)
Docetaxel Taxotere Aventis Pharmaceuticals, Inc.,

((2R,3S)-N-carboxy-3-phenylisoserine, N-tert-butyl ester,
13-ester with 5b-20-epoxy-12a,4,7b,10b,13a-
hexahydroxytax- 11-en-9-one 4-acetate 2-benzoate,

trihydrate)

Bridgewater, NJ

Doxorubicin HCI
(8S,105)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexopyranosyl)oxy] -8-glycolyl-7,8,9,10-tetrahydro-
6,8,11- trihydroxy-1-methoxy-5,12-naphthacenedione
hydrochloride)

Adriamycin, [Pharmacia & Upjohn
Rubex Company

doxorubicin

Adriamycin  [Pharmacia & Upjohn
PFS Company
Intravenous

injection
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(estra-1,3,5(10)-triene-3,17-diol(17(beta))-, 3-[bis(2-

chloroethyl)carbamate] 17-(dihydrogen phosphate),
disodium salt, monohydrate, or estradiol 3-[bis(2-
chloroethyl)carbamate] 17-(dihydrogen phosphate),

disodium salt, monohydrate)

pophos
Emcyt

Pharmacia & Upjohn
Company

Etoposide phosphate
(4'-Demethylepipodophyllotoxin 9-[4,6-O-(R)-
ethylidene-(beta)-D-glucopyranoside], 4'-(dihydrogen

Etopophos

Bristol-Myers Squibb

(5-fluoro-2,4(1H,3H)-pyrimidinedione)

phosphate))

etoposide, VP-16 [Vepesid Bristol-Myers Squibb
(4'-demethylepipodophyllotoxin 9-[4,6-0-(R)-ethylidene-

(beta)-D-glucopyranoside])

Exemestane [Aromasin Pharmacia & Upjohn
(6-methylenandrosta-1,4-diene-3, 17-dione) Company

Filgrastim [Neupogen [Amgen, Inc
(r-metHuG-CSF)

floxuridine (intraarterial) FUDR Roche
(2'-deoxy-5-fluorouridine)

Fludarabine Fludara Berlex Laboratories, Inc.,
(fluorinated nucleotide analog of the antiviral agent Cedar Knolls, NJ
vidarabine, 9-b -D-arabinofuranosyladenine (ara-A))

Fluorouracil, 5-FU Adrucil ICN Pharmaceuticals, Inc.,

Humacao, Puerto Rico
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(5, 12-Naphthacenedione, 9-acetyl-7-[(3-amino-2,3,6- Company
trideoxy-(alpha)-L- lyxo -hexopyranosyl)oxy]-7,8,9,10-
tetrahydro-6,9,11-trihydroxyhydrochloride, (7S- cis ))
[fosfamide IFEX Bristol-Myers Squibb
(3-(2-chloroethyl)-2-[(2-chloroethyl)aminoJtetrahydro-
2H-1,3,2-oxazaphosphorine 2-oxide)
Imatinib Mesilate Gleevec [Novartis AG, Basel,
(4-[(4-Methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4- Switzerland
(3-pyridinyl)-2-pyrimidinyl]amino]-phenyl]benzamide
methanesulfonate)
Interferon alfa-2a Roferon-A Hoffmann-La Roche, Inc.,
(recombinant peptide) [Nutley, NJ
Interferon alfa-2b Intron A Schering AG, Berlin,
(recombinant peptide) (Lyophilized |Germany
Betaseron)
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hydrochloride)
Megestrol acetate Megace Bristol-Myers Squibb
170( acetyloxy)- 6- methylpregna- 4,6- diene- 3,20- dione
Melphalan, L-PAM Alkeran GlaxoSmithKline
(4-[bis(2-chloroethyl) amino]-L-phenylalanine)
Mercaptopurine, 6-MP Purinethol GlaxoSmithKline
(1,7-dihydro-6 H -purine-6-thione monohydrate)
Mesna Mesnex Asta Medica
(sodium 2-mercaptoethane sulfonate)
Methotrexate Methotrexate |Lederle Laboratories
(N-[4-[[(2,4-diamino-6-
pteridinyl)methyl]methylamino]benzoyl]-L-glutamic
acid)
Methoxsalen [Uvadex Therakos, Inc., Way Exton, Pal
(9-methoxy-7H-furo[3,2-g][1]-benzopyran-7-one)
Mitomycin C Mutamycin  [Bristol-Myers Squibb
mitomycin C Mitozytrex  [SuperGen, Inc., Dublin, CA
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asparaginase)
Pegfilgrastim [Neulasta Amgen, Inc
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Pentostatin [Nipent Parke-Davis Pharmaceutical
Co., Rockville, MD
Pipobroman Vercyte (Abbott Laboratories, Abbott
Park, IL
Plicamycin, Mithramycin Mithracin Pfizer, Inc., NY, NY

(antibiotic produced by Streptomyces plicatus)
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(Mg351,040 (OH),)

Sclerosol

Bryan, Corp., Woburn, MA

Tamoxifen

((Z)2-[4-(1,2-diphenyl-1-butenyl) phenoxy]-N, N-
dimethylethanamine 2-hydroxy-1,2,3-
propanetricarboxylate (1:1))

[Nolvadex

[AstraZeneca Pharmaceuticals

Temozolomide
(3,4-dihydro-3-methyl-4-oxoimidazo[5,1-d]-as-tetrazine-

8-carboxamide)

Temodar

Schering

teniposide, VM-26
(4'-demethylepipodophyllotoxin 9-[4,6-0-(R)-2-
thenylidene-(beta)-D-glucopyranoside])

[Vumon

Bristol-Myers Squibb

Testolactone
(13-hydroxy-3-ox0-13,17-secoandrosta-1,4-dien-17-oic
acid [dgr ]-lactone)

Teslac

Bristol-Myers Squibb

Thioguanine, 6-TG
(2-amino-1,7-dihydro-6 H - purine-6-thione)

Thioguanine

GlaxoSmithKline

Thiotepa
(Aziridine, 1,1',1"-phosphinothioylidynetris-, or Tris (1-
aziridinyl) phosphine sulfide)

Thioplex

Immunex Corporation
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[Uracil Mustard Uracil
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Roberts Labs

Capsules

[Valrubicin, N-trifluoroacetyladriamycin-14-valerate Valstar Anthra --> Medeva
((25-cis)-2- [1,2,3,4,6,11-hexahydro-2,5,12-trihydroxy-7
methoxy-6,11-dioxo-[[4 2,3,6-trideoxy-3-
[(trifluoroacetyl)-amino-a-L-/yxo-hexopyranosyl]oxyl]-2-

naphthacenyl]-2-oxoethyl pentanoate)

[Vinblastine, Leurocristine Velban Eli Lilly
(CasHs6N1O10°H,S0y)

[Vincristine Oncovin Eli Lilly
(CasHs6N1O10°H,S0y)

[Vinorelbine [Navelbine GlaxoSmithKline
(3' ,4'-didehydro-4'-deoxy-C'-norvincaleukoblastine [R-
(R*,R*)-2,3-dihydroxybutanedioate (1:2)(salt)])

Zoledronate, Zoledronic acid Zometa [Novartis

((1-Hydroxy-2-imidazol-1-yl-phosphonoethyl)

phosphonic acid monohydrate)

[00182] Anticancer agents further include compounds which have been identified to
have anticancer activity but are not currently approved by the U.S. Food and Drug
Administration or other counterpart agencies or are undergoing evaluation for new
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Tr i $oftdzoddb b d¥¥atih- phmmme &Wifrioctle)cCI8oWREDB-2914, cefixime,
2008/ 128171 PCT/ US2008/ 060215 Topot'ecan HO Hycantin

A axgsrimabK|GERO70¢ (cg)angmde[ (ijf@gquq mwf@@e)tastatln A4 phosphate CP-
ol 8§ O PUCAIRLS pei  Ttcns,

MoN @Yy, oETBIZor b@telhasmnﬁ m4f366ﬁpﬁa<ﬁ1astesﬂ@n8@1w tBKB-569, enzastaurin,
Phar maceut i cal ijp

( 2- eHofib) cxsidofenretipide, Preapynidal,. Budasabing.- Briemidey)fotemustine,
E
Tost Rogbaty, C11B1 TR THEMAT Menfld ShRitFhidk, 12040,

Seatistrelin, VWHKI{27@¢ dihiohamin gtomiricn GH$PR(TJ-I96,I heléab&uttetd:eukm 2 fusion

nonocl onal Ra_| anbda antl-CDZO antj body (1131
r adPEAt Wﬁur%’tl\a@?‘gg’é‘ut ifQproght AR TH %la%ﬁwa%teﬂeukm 13, 1p1-504,

EE\L%?H%% %Ql%bhgﬁ@| laggt‘fmb( rl&@a%mlﬂaﬁgupmmﬁc'ﬁ?\@ﬁ@ I1ﬂl§ilunotox1n
lonafarnib, luniliximab, rnafosfarmde MB07133, MDX-010, MLN2704,
monoclonal antibody 3F8, monoclonal antibody J591, motexafin, MS-275, MVA-
MUCI-IL2, nilutamide, nitrocamptothecin, nolatrexed dihydrochloride, nolvadex,
NS-9, O6-benzylguanine, oblimersen sodium, ONYX-015, oregovomab, OSI-774,
panitumumab, paraplatin, PD-0325901, pemetrexed, PHY906, pioglitazone,
pirfenidone, pixantrone, PS-341, PSC 833, PXD101, pyrazoloacridine, R115777,
RADO001, ranpirnase, rebeccamycin analogue, rhuAngiostatin protein, rhuMab 2C4,
rosiglitazone, rubitecan, S-1, S-8184, satraplatin, SB-, 15992, SGN-0010, SGN-40,
sorafenib, SR31747A, ST1571, SU011248, suberoylanilide hydroxamic acid,
suramin, talabostat, talampanel, tariquidar, temsirolimus, TGFa-PE38 immunotoxin,
thalidomide, thymalfasin, tipifarnib, tirapazamine, TLK286, trabectedin,
trimetrexate glucuronate, TroVax, UCN-1, valproic acid, vinflunine, VNP40101M,
volociximab, vorinostat, VX-680, ZD1839, ZD6474, zileuton, and zosuquidar
trihydrochloride.

[00183] In one embodiment, the anticancer agent is selected from the group
consisting of taxotere, gemcitabine, lapatinib (Tykerb® ) and etoposide.

[00184] For a more detailed description of anticancer agents and other therapeutic
agents, those skilled in the art are referred to any number of instructive manuals

including, but not limited to, the Physician's Desk Reference and to Goodman and
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phoﬂ}@hh@@ agpr ncar the turnor 51te 1nclud1ng the use of delivery systems that
specifically target cancer cells (e.g., using particles attached to cancer cell binding
ligands). Such implants can be removed following treatment, or left in the body
inactive. Types of internal radiation therapy include, but are not limited to,
brachytherapy, interstitial irradiation, intracavity irradiation, radioimmunotherapy,
and the like.

[00187] The animal may optionally receive radiosensitizers (e.g., metronidazole,
misonidazole, intra-arterial Budr, intravenous iododeoxyuridine (IudR),
nitroimidazole,  5-substituted-4-nitroimidazoles, = 2H-isoindolediones, [[(2-
bromoethyl)-amino]methyl]-nitro-1H-imidazole-1-ethanol, nitroaniline derivatives,
DNA-affinic hypoxia selective cytotoxins, halogenated DNA ligand, 1,2,4
benzotriazine oxides, 2-nitroimidazole derivatives, fluorine-containing nitroazole
derivatives, benzamide, nicotinamide, acridine-intercalator, 5-thiotretrazole
derivative, 3-nitro-1,2,4-triazole, 4,5-dinitroimidazole derivative, hydroxylated
texaphrins, cisplatin, mitomycin, tiripazamine, nitrosourea, mercaptopurine,

methotrexate, fluorouracil, bleomycin, vincristine, carboplatin, epirubicin,

-84 -



675,206, CP-724,714, CpG 7909, curcum n, decitabine,
DENSPM doxercal ciferol, E7070, E7389, ecteinascidin
waa®g/1zf1apr oxi ral , efl om t hi ne, EKB-569, enzasPEU/DE2908/060215

erlotinib, exisulind, fenretinide, flavopiridol,

f | udex@bbiom, fby}dl@fh'oélﬁharﬂldé emysidesiae, FRYDIRIZE, gathtdkel, heat

gal i xi ma eni stei n, gl ufosfam de,

Gri { @fmﬁﬁeﬂw st Wéf t#bi ) orasiopRRIRgIPEEr (F-Bgt SWitsfgnine, aminoalkyl

HSPﬁl R sgiidrdiRioRlch St Bstne’ AFROP7219) AL-€1 .- the lik
By(%:%fe Lﬂ%pﬂl%ré’folr%k UIrrfgS e(r’]\?’ gg e 6, and the like).

| nt Ratoadisitize®, enhﬁ’flc—eﬁbdkllhmg off whoe n¢lls'. xRibpprbea®rs protect healthy

?t|n| e taugﬁ % rollde LMVB-9
gttt ol RIRERI L e, e osf ami de,
[00Y88)/ 133, AM@% ?@Qf ralflal¥dd Qdn be TBMAGSERA] 0 @ﬁtahﬁﬁ’éiw{/ so3foflg as the dose

nonocl onal i body J591, notexafin, M2

MUCef lra_dzathm Isupleritett by he p@imtrmlﬁmhégnwcemgblatneém side-effects.
gbrg?}égf‘tﬁg lﬁ[?éelgggf 1a ?%W% 11§clﬁer eféogv%xra}arqlleg) ezélg vaiily I(%%ctrornagnetlc)
paniddicHempy (Par 'sxpfa% loR gaﬁ@ra@%?@%%aﬂﬁlﬂ%birﬁ&@datlon therapy (e.g.,
PHY906, pioglitazone, pirfenidone, pixantrone,

PS- Bigh liarcmagy rahaton)., [Qn7iag sdsation igidsEncdmas) Barion comprising

) h%&mleg K hBQ)?& Shat 120E %ﬁ%@%’t gﬁ@? ko %SI g ¢ jonization, i.c., gain or

gi osta I'n protein, I tazone,
r ubidse oérlecBods (aS-d8dditbed Sat fbapkahplﬂ USB-5, 7705889 2incorporated herein
SGN- 001 SG\- 40, SOI‘ f en §R31747 ST1571
SUo b1 2gferengg bl@rwe%lie hwaf anplcraditign cagybe Aeast partially

t al
SLESEE f SAPHORE 1 AU TAMY o o

t i pinfaarmallyargef qear@ap@mrfnmd redik2gaoxititabect edi n,

w@@%ﬂ“ O G SR o e s D s sbout 01
%, 1%3&0112@6@ . Kor@ BEFRab 3N Eb AR 0T @@rabout 65 Gy (c.g.,
tr|h | oride. [00183] In one enbodi ment, th

ant g dérGjag?@r@y,u Qrl ¥eopd ¥ bontd Ge, 47 &ypSO Gy, 55 Gy, or 60 Gy)

consj st axot enci-t.abj at in .

( Ty sy P Pl B, SAS oS b ol r PP bggiments
desesrinpletcodosefof anlidtibanat beaditisteaxdbvet hercotifte loipeltiag the total
agents, .those skilled in the art are referred to any ,
nunﬁ@&e of idepdlyr factiqnatadaand admipistoresiovgt sevgralngays.” Desirably,

cooten iy BB B R s AR BRO 418 o0, o teass.

ca | an0s14,PHartacénns.cat, Basiss 40f 4852, apeid o' (abemt h8 weeks).

edi ti on, Har d | 2002. [00185] The

pr eS¥Rerd e foh dreve AT e RE A Pnlda0y (eg-

compediRd @f, 1.5elynilegy! 2 &ywtshG\y 623'8 @EA 9y, hes apy3.sThe 3.8 Gy, 4

invention is not I|n1¥ed by
Gy, 4.2 Gy, or 4.5 Gy), preferably 1 2 Gy (e g 1.5-2 Gy). The daily dose of
radiation should be sufficient to induce destruction of the targeted cells. If stretched
over a period, radiation preferably is not administered every day, thereby allowing
the animal to rest and the effects of the therapy to be realized. For example,
radiation desirably is administered on 5 consecutive days, and not administered on 2
days, for each week of treatment, thereby allowing 2 days of rest per week.

However, radiation can be administered 1 day/week, 2 days/week, 3 days/week, 4

days/week, 5 days/week, 6 days/week, or all 7 days/week, depending on the
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schedules, e.g., the compound is administered daily while the therapeutic or
anticancer agent is administered once a week, once every two weeks, once every

three weeks, or once every four weeks. In other embodiments, the compound is

administered once a week while the therapeutic or anticancer agent is administered
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(hypertherm a), and the like), radioprotectors (e.qg.,

cysteam ne, am noal kyl di hydrogen phosphor ot hi oat es,
wa@pioBoztirne (WR 2721), IL-1, 1L-6, and the |i ke)T/US2008/060215

Radi osensitizers enhance the killing of tunor cells.

Radideipy, aine€ hovkpoadeesieread ttyks, lonss vecry ikt tWeeks, or once every

harnful effects of radiation. [00188] Any type of

r adif@t'iv6i¥%tan be administered to an animal, so |long as
[O(fl_bg]ndoseCO oﬁlﬁgh%tﬁ}lﬁ’ﬁh ki §R erat@e fﬂ¥eﬁt{b‘ﬁ PRk d@rgll fornposmons

wi t hout una cepta e negative side-effects. Suit

type@wnmnﬂadmomb&mﬁpyfhmmmummunkmﬁm3maanemﬁdunmzmmgmtwhwhls

(ele netic r.adi.ot her ap rays,.or nra

oy EEBRER ¢ peieendBmiRaEca: U eSher ailpe rativioufly GRS vary,

| i n@aerRMEHREY of 8R4l @Rdes JIAITiclitdama@itd ol @RcH Somponent is within

defi ned as radiation conprising particles or photons

t hathetrdilboksthe fartc iTontcabndhggompoynds thag deiadmiimsiciedio mammals, ¢.g.

Iexg}rl% gns Sr%[y % %%sqsgﬁ%bﬁg% :tgg%ar%% deg galrl nealel%aient arfnount of the
ref 9hﬁﬁfﬁ@eﬂtf¢all§' §cc%[ifabfe&ia}t)thera_(thp@f(faQC‘dff’eh@lf)odyaxdélghﬂ ¢Mhe mammal
can be at |east partially controlled by the

cl i RPigp Asated ier dizydersfrespapniet fodAdyciiopoéppemdetly For example, about
fragt |
SRS, o B BB AEARLoSE S MIELHy prevnt s
ad mdra;bﬁieﬁr eHott mtramusaularaihjepti@f, ehaldbyge ispcatrally abouit one -half of the

to about 100 Gy. Mre prefergbly, ﬁbOUt

Gy 981 6?” es crgymple. @Sultat%ér&}fa%c@@ ofF vpuldoap egput 0.0025 to
30 GYout33 % %Cﬂom‘]&@ §20.0P0 Bput P rg@% or 60 Gy)

are adnmini s over t e course of ment. Wiile
[001193]soms é"hboniltrmmlt dosa mgonphptie ﬁiomeaboﬁt t)é)diitata'bout te9 mg, c.g.,

|ste er t cours f..one.d
dos 3‘9‘?%% P'&t éB% PEﬁ‘StCBHlpa - alfHi %l%foé? &?&ﬁmmlmed one
severf dorélades dRPhs 8RE ¥r mok@EHLRENEY aules e@éﬂmoﬁh'taﬁﬁlﬁg gfbm about
over the course of at |east about 3 ;% , e.g.,

| ea8tl tg aborpt, lolgonvgmentjyab@j_o 22580 50 @ng @gxhe g@np@gld Qtzts solvates.
[O(ﬁgﬂ 52, ol a%plgagﬁ“smgnu T tl}el c%m\(/\r@o%kg )maya'sgp%gsregl glga %(dncentratlon of

Yy dose o 1 on rrse r oxXir ma
1- 5a@ut(030]gto lO(alﬂngperlgtﬁy’l oﬂc&rl@j 11110183 @ﬂbocﬁm@m tlZe 50rnpound is

Gy, 2.8 Gy,

oy, PE?ISGIZF at, a@y)lcen&ag% paabgﬂti) %7@@ r{l&/ng cgq a‘sotﬁ Odfj) 5 rng/rnl c.g,
The ,gda| g radi ation shoul d be sufficient to

|nduce est ucflon of the targeted cells. If stretched
[00098] a péua i alditionado abdroimigosrafee tiabl opmpS)und)t as a raw chemical, the

adm ni stered every day, theregeby a||OMA t he
to PREPOUNE ehiiecieridn gravt he afiﬁ’é?létﬁﬁf Ly @éﬂrggﬁr@@&naceuﬂcal

For hB3ARbE; contAtthat ddabiIdeshdrAREdticSl1yA %@&éi’)'ta?btlee rc@fhe?é" c8mprising
consecutlve days, and not adm ni stered on days, for

eac hxuipiektsofind raatlens wlulhlerfeblyltaad: Ipmmsgng clféylse abmpounds into
rest per week.

t t
L GRS nicl) SR sl TG R, Pudplh e i piarations
day%ér\ﬁi%@llsrlyQh@s’éyﬁx/eﬁ\ﬁ@ﬂfons%hi@h|caﬁ B’éaé’c&ﬁl‘ﬁ@@éfed demensti @ically and

on th
Wthh can be used for the preferred type of administration, such as tablets, dragees,
slow release lozenges and capsules, mouth rinses and mouth washes, gels, liquid
suspensions, hair rinses, hair gels, shampoos and also preparations which can be

administered rectally, such as suppositories, as well as suitable solutions for

administration by intravenous infusion, injection, topically or orally, contain from
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-85 WO 2008/128171 PCT/ US2008/ 060215 animal's
responsi veness and any potential side effects.
w@Ra@BaLs10n t herapy can be initiated at any tiPEI/US20D$1@60215
t herapeutic period. Preferably, radiation is initiated
I n ab@ek .0l orovmedens, c.@inffomsibaatnd.2d &t &y pelcéminof bteve compound(s),
remai ni ng duration of the therapeutic period. For

exaffEcther pagithg $xeHpiPY- admini stered in weeks 1-6 or in
[00’1@8#5 2- @_h@f h@rmic@&tﬁ&P%Hﬁl §sifi&ds! f’@thQQHpéﬂti%h qgaﬁb@’%ﬁﬁﬁnistered to

for treating, for 1nstance, a solid tunor.

Al t ennatinve Iwhich agiyatxipencrics thel eméfeta redtcisrofibe lcompobnds of the

or weeks 2-5 of a therapeutic eri od copprising 5
e RS oot EorgmeRciminty ah Bt Sisy ani Ry er S IgRs altnough the
schagieh@sn isaiof il@idel 6 8848 dmild@ VN antRall if¥lUdet 3R rinary animals
present invention. [00190] Antim crobial therapeutic
agefeosvspreliecpd s, bersos ddgasats had dsdike).c agents in  the
ent invention. y._agent that.can kill ..inhipit

0575 e Ve hPRin aoB PhepllEbi G oPhpigfy fbbor may be
or gaﬁlﬁlﬁ{iﬁetﬁ%Wyb@nwhiﬁéins aﬁaﬁV\ﬁihﬁe_V@_Sth_@lm)ﬁn&%ﬁ&_t p_urposeb _ 1?0r example,
contenplated to ‘'have such activities. timcrobia
ageAtBINisiEtigaemay e By epaiditenp], riubewfaRepus.n ftigvanous apframuscular,
SYTEREL LSRN DO ERy, DL ERe:d TTARLLLY, BEERELS: opica
di sraupts, veltageitly, andotduerchilk edmisiethtanang or by the oral route. The
combi nati on.. | ndeed, any typ($ of antLbi ot i

: : cC may b :
us edOFa8E | AfARIgICryuVilh de” dapkiqedd upep, ! &1t oBEA By g weight of the
age ANty E t
05BN hcABER A AN U3 HREDF ol M e
i nvehthemfifectadeswepound of Fornul ae 1-X and one or nore

apeut] c ents or anticancer ents are .

(0dydf] Pt ahE aRGhR ik P TRGEpr BN brenfiRentign pgmanufuctured
f ol lPYinRenEORHichi 9 NSIT Rhowh, fbeELMplOedy Rkl 3l @Bvertonal mixing,
different durations, at different concentrations, by
di f Benghtingdndragestmalingn disselwsg, iaf lgomilighg processes.  Thus,
co a?rin{aicourhcaft nresa%%a&iast for G4 l%sei tainoorés btae&lg bI Nordiing the active
enb8ai MERT'S, *t RePHEorpothd s adi i SR8 Brigrtons
t he cobmpsaiae Uitk solid anxcipi@ns esptidgelnt gridd@g, thl. @sulfing Znixture and
3, 4, 5, 10, 12, or 18 hours, 1, 2. 3, 4, 5 or. 6 ]
day §rocgssing thg mpyturg qfegrpauley iafier peding suitabipripprilarien ibdesired or
of r ' ' agent. In sone
enb%gcleersr%sn ’sf?etgﬁied &E%%pogu%%%%?g&ggm ni stered after the

[00198] apeuButalde cadipico@neetin agentlar, diligrs sudh ag sdcch&ides, for example
4, ga 10, 12, or 18 houLs, 1, 2, 3, A* 5, or 6 days, .

1, Hctose qfy sucrgice fBangipy or ¢ 1oEbitoly grlhylate Rrqparatighs @pd/or calcium
ant b ADGSks, 3B RkampR SieMBiuRIBRSIHARA LG cal i ARARPA Db hosphate, as
and the therapeutic or anticancer agent are

admiweilsts drimttrcorb ws senthl pastsutisiog, fdi EXamm@atmaige kedhl wheat starch,

e.g., the conpound is admnistered dail ile the
CheflspeutiEor PARIG Carlbil aglfitils AAGILY er SiFaflce cellulose
a WaSHox PRERyIMETYcINMRsHE SkBum OB Bo 8ty lcellulose, and/or polyvinyl

pyrrolidone. If desired, disintegrating agents may be added such as the above-

mentioned starches and also carboxymethyl-starch, cross-linked polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof, such as sodium alginate.
Auxiliaries are, above all, flow-regulating agents and lubricants, for example, silica,

talc, stearic acid or salts thercof, such as magnesium stearate or calcium stearate,
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three weeks, or once every four weeks. In other

enbodi nents, the conpound is adm nistered once a week
waioBa281he t her apeutic or anticancer agent i s PCT/US2008/060215

adm ni stered -86 WD 2008/128171 PCT/ US2008/ 060215

dai hyd/oopsigcthyloreklyceln Gragacatoyestan® prvelked ,withnaitable@bytings which,

three weeks, or once every. four_weeks. [00192]

ComplodSStiPGrige GFsish t@ BastEe fpecsof FarHis RUpRASRt japkentrated saccharide
i nc I HaPRsht n f

pr eggﬁtﬁoﬁn@gﬁt i on grgﬁggnr{lég ﬁg%d@}ll&g% n‘fe‘larm ﬁlt% %?lghtaw olyvinyl
ef f pyltrbhif@nleo pabthglomei glgcolnamimiedtapump@h@ude\l\?ﬂlab@er solutions and

RN ST Y A ——

W t i BastlihRii&i §dluttdnstdtQudble chYtﬂd)s"é%rE aratidhg sﬁ&ﬂ@@h’&%ﬂcellulose
may bée adm nistered to mammal s, e.g. umans, oral

at ahihekts of hydmﬁrqpalmhﬁgqeldglosmphamlaéquamam@dt Dye stuffs or
?Enﬁgggn%e%f[s ) hey dg 34({'? uttt)lltljeg allblléts aGeq tab ceoa%n%s for example, for

bei ﬁt&ntlﬁeaato@d)rfi@brdaf Mhdﬁlbﬁ@rﬂ’z@ﬁ&ﬁﬂﬁlbﬂ@lstdf attilUsnpdin@Hoses.
apoptosi s. For exanple, about. 0.01 to about 25 ng/k

g

[00290b o1 | Ptharmhamascentical prsparagians whieh|cep bgused eally nclude push-fit

pre r r t

Fhe CuS ke O BARAET &P B SHECLABHIEL BB d(OW¥iatin and »
dos glasfrarcrexetipd gl,ycaolsom doalhtcd. iTht pashisic vdpanlesl oaemmmh dhe active
be about 0.0025 t bout 25 ng/kg, e.q.,, from about
0. 0$OMBOYIS i 5@ ggraﬁle’@i @éﬂ]ln%méy b s e SHglyas lactose,
COMBIHdSR JubRaY @Q@dﬁtes Q@ 1R RRAKEudP A0 t418 or Gral nesiym stearate and,
about 0.1 to about T00 ng of the conpound. Thé& unit
doseptnenallpe stbirhzaisst dn esbfo mepsubas i @ctwamsmpauﬂq;s ars preferably

abotitvo5e St A5 Bouidls bafRenery -SB0E D, L nphAgyramn. 1n

Ny Qfditibe seBMPRHNHaPbe hddRdSol vat es [00194] In a
topi cal formulation, the conpound nmay be present at a

[0028hE ent r Bossdbic @hamwb@utcabpt@marta@om@)hln@ cma ¢ gsednregplly include, for
Car re>|(ae L%l(e: Lsﬂ onetloglgg)gqnc sm&hga/ rTBlna ?n n?fs onep r1rerrsloelrlgtof the active
abOU&m@odnd@ Vﬁth@/sﬁbposﬁo@ basc alSuithblQ. sﬁpp@;fltﬁfy be[s@@ l&5]for example,
In addltl on to adm ni stering the _conpound as a ra
chehpiggl ortyatheti ipglierdidest ot prsaifiy bythocibangy Iy addition, it is also

I
Sl HESF U PARFL B o RASHIRCE KA RORRRLA OF e acive
car compsuncie npith si rbgse emSpbbnb&eamdteaabsl Inichide.e Sorwbtanfiple, liquid

facilitate proce he Co
pr e }5‘{qﬂéﬁ§ P\Rf}f ﬁw #?3638 su%laﬁr%@aﬁwg@éa{ﬁoew ly.

[00708f er abkyitat & ?orﬁfumh@?dr%?enterﬂaardﬁlﬁgﬂrﬁfdnﬁn&ﬁl@@ﬁ‘queous solutions
preparati ons which can be admnistered orally

t opo€ el agtimpncdompounds in water-soluble form, for example, water-soluble salts and

alkaline solutions. In addition, suspensions of the active compounds as appropriate
oily injection suspensions may be administered. Suitable lipophilic solvents or
vehicles include fatty oils, for example, sesame oil, or synthetic fatty acid esters, for
example, ethyl oleate or triglycerides or polyethylene glycol-400. Aqueous injection
suspensions may contain substances which increase the viscosity of the suspension
include, for example, sodium carboxymethyl cellulose, sorbitol, and/or dextran.

Optionally, the suspension may also contain stabilizers.
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whi ch can be used for the preferred type of
adm ni stration, such as tablets, dragees, slow

WO 200843871 ozenges and capsul es, nouth rinses aPCI/b8200$1060215
washes, gels, liquid suspensions, hair rinses, hair

[0026BF, Sh&\h‘ﬁ@@ﬁceamdm@bﬁ'ﬁow @faarsah'vmsmai’é foltmoktedog@referably as oils,

adm ni stered rectall S suppositories,. as well
2 SiFmAblogoRD SRS g the z@ﬁ]bm Rzt fGppERpriate carricrs. Suitable
| nt Eﬁﬁlﬁﬁohﬁ%l d@f\}égét%‘le A BEEdl QYits, WBR% %{rbbéugﬁ LAk ls¥f paraffin),

contain from WD 2008/ 128171 PCT, U82008/0 0215
abobtanOh@ficliam 8@s peoitsrnhima . fgts anfl hogh mbb:uulaf)wzfghtt elcdbol (greater

per tive c ound(s t.oget. with th

e (180 PHRy TR A  ubets: RORCE s tr ingfagicgt is soluble
t he Bl &R ogﬂamm/erp RuARBlaits 3he bRlbx @antAMYy ARb BBIncMHcaRs well as
may experience the beneficial effects of the conpounds

of egents | impeningo rﬁolqﬂo pe nﬁ;ggram ng demsiedani Addisionglly, transdermal
i nt gﬁlae%f&tl9n %%hang%)rs can ’bF ee tf' Qn ttl?% n%l%aef I}t mFurf%tlons c]’:Ixarnples of

er
vet giidhnsahin@f ¢ualbe foﬁrﬁDMEU Ssh&€eNos. 3L9%9,8 16818 @x44060s,
cats and the like). [00197] The conpounds and
(00294} macebtvara ato ipderbly o frsmulnseds Sonrgy nigture of mineral oil, self-
admi, &hﬁﬁ@@%%e@é’wgp%d‘%%rs it itch 3GRHGY ﬁlet J&ﬁ% %&ﬁ‘@[ﬁi efssolved in
pur pose. r-exa adm nistration
par ershatlahouﬁuh)ﬁ:aﬂ @hemhss almdndwié o u&rmxledt meUéﬂmple of such

i ntraperitoneal,. transder mal buccal r at heca
i nt ﬁa‘eg?aghwaqne which é@%@%ﬁ afput putt4foparty| wit flodbea, 20 parts beeswax, about

A' t ﬁt’) géﬁté Mgl ¥al o?lranﬁ%sﬁ‘trlrﬁd}{ dhon@dfTi Ni stration may be
oral route osage adm nistered will be
[0(12@5]9 nde nﬂ)lmtp@ntstrhzey legrmhleaidtty, mamg: avenlgtiin affth¢ h@ive ingredient in
recipie i.nd of onc ree %mtreat

Lf ) )
freaﬁ%%ﬁﬁlspﬂ Senpsal Aon d il Vi AR gafaéf'ﬁn b lgvyipg he mixture

desig esbl. [DNR&] kh@pRN&¥ SRk aHtdigfHenPlsehRl whicRRcl@des about 30%
t he &;esent I’ nvention are manufactured in a manner

whi & Qrgi Qlk @@l dbokhm% Whﬂtg Isoﬁloaﬁ@'ﬁﬁret)y ngﬂjﬁans of
0BIBLCT FERowY B ko b RALY BlebRly S ARERE e Wrive ingrediont n

phaan@igslé ihgl mpree@laf alclghnalcbhsl cklas pedytand ddgcol or polyethylene
obt ai ned by conbi ning the active conpounds with solid
excipiceht s, optional ly grinding the resulting nmixture

[0(%9'{ Progez %M ?%xﬁhﬁl%:k‘ gree iﬁ’lﬁstga[tﬁr@ Ub i Sot ﬁh‘h&lii/g %‘?%J‘&ethod and

sui t abl e auxi esire necessar
obt abmpostidrstc the prisag éevenaorsOthEOQiadle rﬁudhﬁa;hiws and adaptations

exci pi.ents, are particular, fillers such as
sacehilFivagst q &Pn%%aﬁw@c Parapiigeogina By, SReOuRIratkiflipisal therapy

or 504 Rhicdlarc 6&ibY t@stﬁ‘os@ lSRMRA &t ihenst a@@%ﬁ{n hakgGtvBAd scope of the
phosphates, for exanple trical ci um phosphate or

cal eiventitrydr ogen phosphate, as

EXAMPLE 1

Synthesis of Covalently Constrained Smac Mimetics

[00208] General Methods: NMR spectra were acquired at a proton frequency of 300
MHz. 'H chemical shifts are reported with Me,Si (0.00 ppm), CHCl; (7.26 ppm),
CD,HOD (3.31 ppm), or DHO (4.79 ppm) as internal standards. *C chemical shifts

-90 -



wel | as binders such as starch paste, using, for

exanpl e, mai ze starch, wheat starch, rice starch
WQEoaoatzs1st ar ch, gel atin, tragacanth, nethyl cePdTIUS2968/060215

hydr oxypr opyl et hyl cel | ul ose, sodi um

car hexypettdy itk | CDCH @7 .0anpgi)) CPeOPVIAYI0 ppay)t boll j4ddioeane (67.16
red, disint gratlng agent.s nmay be added such as

{ Le%g@fb)\% 1ntﬁ%1ﬁl( $t st QpRsHd gotgﬁgpsa‘fvgr@ measured at room temperature.
car g hdwd Rt ﬁfv%ﬁ'tnorplrn% $e i}hﬂﬁ@(ﬂb? %V)é}’seg%hse HPLC (? 1% TFA in
pyrrolirdone, agar, or alginic acid or a s her eo
suc hates asoai 1T EAgn laatttemtrllﬁax tHeichrengsind nw]atebasvtbe A1 IA, salt.
fl owregul ating agents and |l ubricants, for exanple,
silica, talc, stearic acid or salts thereof, such as
magRatid I%E&ﬁﬂ%@ke(c&{deﬁé’dtl@;h RtwdeB hBbRylic a&cﬁaﬂ&mlne)
2008/ 128171 PCT/ US2008/ 060215 and/ or polyethylene

[00209E0l . Deayeelutor @f the éwg rsobsterees i CHLE L] (t2ékﬂné/mL for the minor

coat i;ngs are resist as

§ or cugHRie W Haded pEEEL Ssr BuelSRuY A0Buk ) BRH bino group)
sol uhd NJS-diBYpropy e Hamima ﬁﬂqul‘iﬁsy a@fhid gRab) ¥t GO0t stirring. The
gun1arab|c tal c, polyviny pyrrolldone pol yet hyl ene

gl y@@l‘m&‘nﬂ%iftlffthaéﬁ@%t@méﬁﬁt@@ oF gigltibours éﬂ‘ilfh%@n%ﬁﬁéfated The
Sul ARt es. In

or di S s IRREa B LSRR D30 LR hREET:

jui ces, solutions of SU|tabIe ceIIquse preparations

such, as cet(L%el Hlose te or
hdeﬁ%?ﬁ BRgEIE: Ryt q&%@ﬁdﬁb thal ate, are used. Dye
[O(fztlﬂf f's oy PIAIRALST tHRYuRE 2RI %getljizﬁ’lot gﬁ)t B8l waLddded a solution

dragee coatings, for exanple, for id i cation or
| n of t11 ib d,Haxant € Mz d 06ndy) p@TBQIﬁs Toke sabitionevas stirred at room

ound doses 02 rnac utic

o ebBHBR e 260 flpop Gl RUTS TR e push- 1 ¢
capsul es nmade of gelatin, as well as soft, sealed
capsul es nmade of gelatin and a plasticizer such as
gl ycerol or sorbitol. Thexpustplfit) capsul es can
contain the active conpounds in the formof granules
whi ch may be m Sgathedis &f $inhd Elimctsabicrasdiagst ose,
bi nders such as starches, and/or |ubricants such as
talc or magnesium stearate and, optionally,

[00248P1 | 1 Z@fSrmddiht&Oid (EARSAMESo pﬁﬁl@va?cfdrv&n@&ﬂﬁ%]ﬂgﬁl constrained
are preferably dissolved or suspended in suitable
| i q&inas migwtbs msy basynthoided usiog nhdtipdotbgyateadritied in Bchernes 1-7.
addition, stabilizers may be added. [00201] Possible
phar maceuti cal preparations which can be used rectally
i nclude, for exanple, suppdshicaries, which consist of
a conbi nation of one or nore of the active conpounds
with a suppository base. Suitable suppository bases
are, for exanple, natural or synthetic triglycerides,
or paraffin hydrocarbons. In addition, it is also
possible to use gelatin rectal capsul es which consi st
of a conbination of the active
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conmpounds with a base. Possible base materials
i nclude, for exanple, liquid triglycerides,
woiogaedlyl ene gl ycols, or paraffin hydrocar bonBCT/US2008/060215
[00202] Suitable fornulations for parentera
adm ni stration include aqueous sol utions %L@nggié‘
acyTwe conpounds in waterfsyluble form for €, COOMe
ol esALs esoH8++o0ns.

add#tlon, suspensi ons of tBee active conpdmnHN a O
appropriate oily injection suspensions nmay be NHBoc 3

adm ni stered. Syitable Iipophilic solvents or

vehi cl es 'Q9L¥92Tﬁk¢ ls, for q? sesane oil,
or synt nt hetdc aC| estefs fo npbe, et hyl
oleate o¢ h@pglﬁéeéldes or po yeth%b;_%é col - 400.
Aqueous ?ﬁ cti suspen3|ons meyHN'oNtgi nCOONLt ances
whi ch increase N VISCOSIty of the suspension

i ncl ude, for exdnplé\\sodlun1carb ynmet hyl cel | ul ose,
sorbitol, and/or de 'y, the suspension
may al so contain stabll zers 9 2008/ 128171

PCT/ US2008/ 060215 [ 002 topical conposi tions of
this invention are fgycanl at [3@9Me ably as oil s,
creans, |otions, ointnents he l'i ke by choi ce of

appropri ate carrlersen§ﬂp?£%T%9 Qrriers include
vegetable or mneral oils, white petrolatum (white

soft paraffin), branghed chain fats oy oi ani ma
fats gnd hi'ftroretunarGEMsnt @l cohelN (grelit ey  t han
CB2) —Ttre preferred garriers are*those.'n h the

active ingredizenNt IS Sdl ubl e. Enulg COOMe
stabilizers, hunectd&Bbs and anti oxi ants nay al so be

i ncl uded as wel | 6as agen%s i mpartin col br or
fragrance, if desired. fAd al ly/ transder mal
penetrati on enhancers can ed in these topica
formul ati ons. Exanpl es of ancers can be found
in US Pat. Nos. 3,989, 81 4M44yd62. [00204]
Creans are preferably fBoadN at el froma m xt ure of

mneral oil, self- enulsMgrnln Ipaees X and wat er |n
mhlch n1xture the active |ngre8 dlssolved in
Re§g%nts an% clongﬁlons a | 4 HCISUCADdloxane a%jol I, %ﬂ EBE HOB,
dii am| %U
P¢ 2

Ib fgo 5e li\/Fartl enéﬁ%ane CH,Cly; ii.
OA) PoL 2 two te : F.
RSk T on o VS redlent e 8 ﬁ
such as aInDnd oi | MAth marn1soft paraffln and
allowing the mxture to cool. A typical exanple of
such an ointnment is one which includes about 30%
[0e21apnd OiThe 8Pkth&RPsit incPiedviict & af7 isRAGRA fih Bckdme 1. Compound 2
wei ght. [00206] Lotions may be convenlentky pr epar ed
by magrs‘@ep vrapgradhi e i stapsi epireglutaniig acid 1 according to reported

methods (see: (1) Zhang, J.; Xiong, C.; Wang, W.; Ying, J.; Hruby, V., J. Org. Lett.,
2002, 4 (23), 4029-4032, (2) Polyak, F. and Lubell, W. D. J. Org, Chem. 1998, 63,
5937-5949, and (3) Tetrahedron Letters 2005, 46, 945-947.) as a mixture of two

é? 5 }Jover os?eps S onI§P | 90% c) Hy, 10%
- % {\Eve Na ?(Sia g%ﬁN re12‘qu

diastereoisomers with the R form isomer as the major product (ratio is about 4:1).
Removal of the Boc group in 2 followed by condensation with N-o-(zert-

butoxylcarbonyl)-N-B-(benzoxylcarbonyl)-L-diamino-propionic acid (Boc-Dap(Z)-
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a suitable high nol ecul ar wei ght al cohol such as
propyl ene gl ycol or polyethylene glycol. [00207] The
wo a00Bagtiny exanpl es are illustrative, but not PCTUS1008/060215
of the method and conpositions of the present
I nveH)i gane afideed. Boh¢ abidetiornelithe CaC idowlsc ot in 3 yiclded aldehyde 4.
adaptations. of the variety of conditiagns and
par SHEassOhhe (e gouh gt ibiErael e Harcqandprsafion plthgggsulting amine

a_nd VQME' th aﬁfeﬁ i gﬂogﬁ $ndl %uﬁé%&ﬁé;ﬁt %‘%fldu!ch&g of the é}ﬁnﬁ{é w@feereahzed n

wi thin the sp r scope of I nventi on.
1 Sy)m hesite give Conmapcamtl] § Qolestpralongadl SraatoM tmees. csAlternatlvely,

00 Ge d t )
AR TBh R S Bt O Mgl P eiiohs Soffign of the
r epehdeide V‘intéﬂm'é@ﬂ@ aﬁ@ @@ud@ﬁm Bro%gt 35.( 7 1R GhRPWhnsformation only
CD2HOD (3.31 ppm, as interna

st aneg@pelsnd iwsmletmneélandrt meswas 9@ dﬁ@cmbtrsfmmm of its isomer,
PCT/ USZOOS/ @16'9 %]ﬁ)san%lg i&eﬁ?%@t ?1‘01’11\/\4[ ; PIBLC?DEC_%% ﬁjfes nc?tpc clize under

i oxane
intqkﬁabmﬁmﬂn@ards Optical rotations were neasured at
roomtenperature. Conpounds of the invention may

[00243] £ i ed Tigyr yoduteaqnsel C@W&@@nﬁm@@ gl 2ogmpR in20 mb@rmethanol was
and e]d 1?/ %?LF?E rk.?ﬁii‘ 4 'N' h%lEﬁ? 1%81095%3%)3 &%ﬂﬁjlon was stirred at

|soﬁ ed as Ceneral ’procedure
(condﬁm&ﬁmumﬂuﬁﬂhmﬁﬁ@namdhhmybMﬁmﬁmndiangvamnmﬁﬁnmﬁmnsah.Toa

[ 00209 so ution of the two substrat a2
( 20 Fﬂ_of is sefén by AYrof %&%@W@neme %ﬁf?é CH%%&@@ of Boc-
ngﬁﬁr{;@'@ﬁ%éﬁw% )1 {4 fofnol) GOEIDET 3 %291%%1 of HOB, and

di | sopr opy an1ne (4 eq per no gr
at 0 maLwif tZ‘thctusopnongetth emingi >T1he| me X was was istired] ataltoonntatmperature

- eopgtmidh &t dhet e iRt i PREFGH b8 R d®8ranhy 1o
Pr odifetd Cﬁﬁ%ﬁb Py m@ﬂsw(s%oang deprptechivin (60 BoL) ) 'COCls. TVS)

[00210] To a solution of the Substrate in nethano

my/ myjonesematiied34 78| (m, |561) 5.88-5HA (m, AH), %5 (raxHhe 5 34-5.33 (d, J
eq O I Wesy )

M LA BB BPEh) (I8 Ra 4 B2 Ry T4 41 sy 1503

pr ogyaH), EXANPLES ZZPSyQBQezSﬁCB(rﬂfIPSJTBQ6M [TE(IhClH) 1 99 1 95 (m, 2H),

I nter nedi at es, 6%57 % nternediates in_th eg#%@

pat Avigy(s£BP: c b bt Mk CPCéﬂ@slﬂrZeﬁ Aée> 1352, 136.4, 1346,

m mggy RSLIEEY. 198 05V T 5“31313216@0 YSEQ®, $%P1 3R9059@Y43 4, 202, 28.1, 26.6.

described i'i Schéeme

[00214] O; was bubbled through a solution of compound 3 (490 mg, 1 mmol) in 20

mL of CH,CI, at -78 °C until the color turned to pale blue. Oz was bubbled for 15
min more before air was bubbled to get rid of excessive O;. After adding 3 mL of
Ets;N, the mixture was warmed to room temperature and stirred for 1h. The solvent
was evaporated and the residue was purified by chromatography to give aldehyde 4
(YP-367) (340 mg, 69%). 'H NMR (300 MHz, CDCl;, TMS) (major isomer) &
9.78-9.67 (m, 1H), 7.53-7.32 (m, 5H), 5.44 (s, 1/2 H), 5.32 (s, 1/2 H), 5.15-5.06 (m,
2H), 4.64 (m, 1H), 4.40-4.39 (m, 1H), 3.78-3.76 (s, 3/2 H), 3.76-3.74 (s, 3/2H),
3.48-3.42 (m, 3H), 2.78-2.52 (m, 1H), 2.40-2.20 (m, 1H), 2.16 (m, 2H), 2.06-1.89
(m, 1H), 1.44-1.43 (m, 9H); “C NMR (75 MHz, CDCls) 3 200.3, 199.5, 172.6,
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Schenme 1 -91 WD 2008/128171 PCT/ US2008/ 060215 f) COOve
p COOH COOV a N H Boc CozHN O 2 NHBoc 3 b 0-;~ N
WCOORE28T7HN N CbzHNO COOVe NHBoc BocHN p 4 JRCBUS208/060215
Ne IIANBocHN O COOV enam ne internedi ate
HO /1’722 '17(%@00%51‘133@ 8.4, QR IING6BO SBIN, 39Q0CKES, IIHBER.3, 48.4,
N N BocHN COOMe enani ne internedi ate Reagents

and‘%én%ﬁ@% (Oa) i. 4 NHC in 1,4-di oxane,
[Oﬂ%qﬁranm Told solBRf HeRinfoufia EBFmd I mmol) in 20 mL o% isopropanol

di i sopropyl et hyl am ne, Cl2,752% over two st
(b) @3 adddueh 2 R3] 0%CRACT. 2Th@ @%itu(e:yvast—@urrab%rom téj;nperature under

I-I-;_"F:) @Pszrdﬁéé% gﬁ\g%%%ﬁgug%:{%’qg qngqiohge’rngg’.ced.( el)hel}lggcli_llgeove\gg %Ssolved in
dry THF. To this solution was added NaBH(OAc); (380 mg, 1.8 mmol). The
mixture was stirred at room temperature overnight, diluted with CH,Cl,, washed
with brine, dried over Na,SO4 and concentrated. The residue was purified by
chromatography to give compound 5 (72 mg, 35%). [a] *°p —30.2 (c = 1.7, CHCl»);
'H NMR (300 MHz, CDCl;, TMS) & 5.45 (brd, J = 8.0 Hz, 1H), 4.67 (m, 1H), 4.52
(t,J=9.0 Hz, 1H), 4.23 (m, 1H), 3.74 (s, 3H), 3.20 (m, 2H), 2.94 (m, 1H), 2.74 (dd,
J=13.6,10.9 Hz, 1), 2.35 (m, 1H), 2.14 (m, 1H), 1.99 (m, 1H), 1.86-1.74 (m, 3H),
1.66 (m, 1H), 1.43 (brs, 9H); 13C NMR (75 MHz, CDCI3, TMS) & 173.42, 170.60,
155.16, 79.68, 59.46, 58.39, 54.92, 52.44, 46.72, 37.45, 32.15, 29.64, 28.29, 26.98.

[00216] Hydroboration of the C-C double bond in 3 with 9-BBN followed by alkaline
oxidation of the resulted borane afforded alcohol 6. Oxidation of 6 with Dess-Martin
periodinane furnished a mixture of two aldehydes, which was cyclized in the same
procedure as that for compound 5 to give compound 7. Similar to 5, during this
transformation only one isomer was obtained.

[00217] Analytical data for compound 7: [a] *’p — 23.2 (¢ = 1.0, CHCls); '"H NMR
(300 MHz, CDCl3, TMS) & 5.23 (brd, J = 8.0 Hz, 1H), 4.79 (m, 1H), 4.65 (dd, J =
9.7, 8.2 Hz), 4.22 (m, 1H), 3.74 (s, 3H), 3.02-2.80 (m, 4H), 2.38-1.70 (m, 9H), 1.43
(brs, 9H); *C NMR (75 MHz, CDClsz, TMS) & 173.38, 171.59, 155.09, 79.68, 62.03,
59.82,53.72, 53.15, 52.48, 50.09, 34.66, 34.55, 29.47, 28.31, 27.33.

Scheme 2
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12h, then 3 N NaOH (2 eq), 35% H202 (2.5 eq), 0 OC -

rt, 85% (f) i. Dess-Martin periodinane, CH2CI 2; ii.
woi29081285Pd- C, i - PrOH, 50% over two steps; (h)PERUSD08060215

Pd-C, i-PrOH; (i) NaBH(QAc)3, THE [00212] The

synthesis of internediates 5 andCBzi,g”S i n Schene
1. Conmpound 2 nmy be prepared in fiye stlep from
pyroglutam c acid 1 according to repg}tﬁaﬁ t hods
(see: (1) Zhang, J.; Xiong, C; Mpgy ) cCogMeld. ;

Hruby, V., J Lett., 2002, 4 (23), 4029-4032,

(2) Pol yakN F. Lubell, W D. J. Og, OfeM8P1998,
63, 5937-5949 Napd (3) “TePahedron Letters 2005, 46,
945-947.) a m of two djastereoisoners with

the R fBeqiN soRer “as the major pkodigt iQ is about
4:1). Renoval of9the Boc group”i n’2 flol | oN by

condensation with N-a-(tert- K‘ :
but oxyl car bonyl ) - N- ( 3- (benzoxyl car goq){l - L\- dicegonie- pr o
pi oni c acid (Boc-Dap(Z)- -92 WO 20087 I&815’3.[. .
PCT/ US2008/ 060215 OH) gave amide 3. Or8RECI¥FESL RSN
of the C-C double bond in 3 yielded al dehyde 4.
Cl eavage of the Cbz group in 4, intranolecul ar
[002d8Hens atAinalytiofl dadte fare¥Bi248Rg "HNMR sheivtshthathehisatchepodé has two

group and subseguent. red ion of 't ena.n

earadae i aratnet %6 give Boreg Bz iRuerS) 8 7.47-7.44 (.
pr oh pHgr g 7eaCHh )t kBSs 6 A(d, e LRt ElRY), 5.39ePIOURCLIHP Y. 64-4.60
of the CBz group of 4, intranol ecul ar cyclization,

i sol@t 1idh 4ofl-¢ He (t, diraditive IHnteihédBdme LEDdt 224 dt(mod H), 3.75 (s,

bas by 7m ARt 67 TR PHE L3 a7 ) P RE By 1), 236-

| t S2i34qQAENH), BUDYFStin)gHY,Nad4-1 e (awiH)o al dehyde from
the m nor isoner does not c%/cl i ze under these

[00248Hi t i odwalytign ey foramadesaictmediateot HOWHBIGAY MHE SR L, TMS) §
, o i f
Soi Gt on et 4 eI ST dR a0 B8P, o8 G 2w, 370

sti (¢, 88)a3.32-3@dn(nd, @HP,EY. 5t (th.e1 Y e Mo hd (nardH)t hes-1.60 (m, 6H), 1.39
concentrated to give an,amoni umsalt, T? m xture

of {hiSBDSOPE-G D &m G 0C NMRIGP OB GRE e ¥ adudd2 52, 168.85.
1. 115860 279¢%h 07 589§, 5280 (8) 51050656 46Up G354, 31 12, 28.12,
mml§ of’ EDC,’ 320" ng (2.4 nmol) *of HOBt, 'and '3 nL’ of

N, N20iS#s2ap8 b a2l68t B #0.ami ne. The mixture was stirred at
roomtenperature overnight and then condensed. The

resi due was purified by chromatography to afford

conmpound 3 (YP-348) (580 ngpher% . 1H NVR (300 MHz,

CDC13, TMs) (nmjor isoner) 6 7.34-7.28 (m 5H),

5.80-5.77 (m 1H), 5.59 (m 1H), 5.36-5.33 (d, J =

10.0 Hz, 2H), 5.19-5.01 (m 4H), 4.67-4.62 (m 1 H),
4.47-4.44 (m 1 H, 3.76-3.74 (s, 1H), 3.74-3.71 (s,

2H), 2.32-2.30 (m 1H), 2.16-2.12 (m 1H), 1.99-1.95

(m 2H),
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1.42 (s, 9H); 13C NWR (75 MHz, CDC13) 6 172.4, 170.5,
156.5, 155.2, 136.4, 134.6, 133.8, 128.3, 127.9,
wai®ss281117. 1, 80.0, 66.6, 59.7, 58.2, 52.6, 4BCHPS2008/060215
29.2, 28.1, 26.6. [00214] 03 was bubbl ed through a
sol utifon\ of conpound 3 (490 ng, mmol) in 20 nL of
H cotipl untml tigeo dwgsist 0 palg- bl ue.
03 was fhubbled for 15 nin nDrer§Lgéﬁ3alr was bubbl ed
to get rid of excessive 03. After adding 3 nL of
Et 3N, the m xture was warnmed to roomtenperature and
' for I h. The sol vent mas evaporated and the
urified by chro raphy to give
1° ¥ 367) (340 N 9%C0EH NVR (BOUNN+E

) (maj oTPSoneg 6 7896?%ﬁklm5 :

. BA- (m 5H), 5. 44 , 5.32 (s, 1/ CO0tBu
Céz Z%m 2H) | Wg*ﬁm NMPI)?Z 4. 40- 4. 39 F%' H©
3. 78-3. 76 YPE3R3/ 2 H) '3.76-3.74 (9p-BH2H), 3. 48- 3 42(P-239P

(m 3H), 2.78-2.52 (m 1H), 2.40-2.20 (m 1H), 2.16

: .89 (m 1H), 1.44-1.43 (m 9H); 13C
13) 6 200.3, 199.5, 172.6, -93 WO
/ US2008/ 060215 172.2, 170.3, 156.5,
8o A& l@8oMs 66.7, 59.7, 591 54.3, 52.4,
52.3, 48.4, 43 3,29.6, 28.2, 21.0. [00215] To a
sol ution of copd8Rd 4 (290 my, 0.6 mol) in 20 ni of
i sopropanol was added 0.2 g of 10% Pd/ C. The m xture
was stirred at roomtenperature under H2 overnight,

[00220f er ed Alnbryﬁugfdataefdrtlﬂ’ amP danegnr.at ed= 1T GSH@IS) dHEeNMR (300
was di ssol ved in %1@ To this solution was

added
NaBMIEAGRC ’(sB‘éMS)@3 frot-§ HzrdED, hbpQddsh w%é) 54 Hz, 1H), 3.11
t b}
oS G0 hemorel vt eaCha ) % bl S 030 . o0,

conOeﬂSt(s Aty “CTNMIR €55 ik, MICIp)Lﬁ 1 74. 2808 61.5, 60.6, 57.5, 38.8, 31.8,
chr rap Y 0 (72 , 9 [ '

N T LN T %ﬁc%ﬁwé Bt et BEAgess; found
TI\/IS)33@2§6(§15 (brd, J= 8.0 Hz, 4.67 (m 1H), 4.52

(t, J=9.0 Hz, | H, 4.23 (m | rg, 3.74 (s, 3H), 3.20
[00221] 2H) , AZLaBmc@lmiam fod) YP2238P: ([dtl’p P0:0°13.6,1.600. GFHEl); 'H NMR

1 2. 35 1 1 99 C 1

) éh%w%ﬂlgs?hmg%%ndzhai%gérge%m}%wnh 10(%{1 gq H)NMI.% @00 MHz,
NNROiiﬁ MHAS) @D@@gm'ri\@) 56591@3%3 /5. 3§an6§)H) 515(551)6 (m, 2H), 4.85
79. 68, 59 46, 58.3 54.92

32. {m, ¥:A9), 6‘165 (8. 281), $46 6, 1F®(ﬂz3l% I—LH:I)r él&@r(ﬁt, VoH)o? 70-3.50 (m,

th f
al E%ﬁpﬁée%)g ?I on {)n? thFYe\f ?gs??frﬁg) Q?Qﬁ\éﬁa )c;4rH ed 46 (5, 4.5H),
al cohal (6 4. 531() dad3 @) HFHR Wit s, DessHMARMB: calcd m/z 558.2791 for

perlodlnape furnished a m xture of two al dehydes,
whi EMT0&S @ywﬁﬁé&& Ph the sane procedure as that for

[0({:2%?@ ound A%afﬁlcg' ME P TRAEY] [&] 20 S'—ﬁ'.(ljoa{c S 961)5, cﬁéfgb,”ﬂ NMR shows
that this compound has two rotamers with a ratio of 2:1. 'H NMR (300 MHz,
CDCls, TMS) 6 9.76 (s, 2/3 H), 9.71 (s, 1/3 H), 7.40-7.28 (m, 5H), 5.72-5.30 (m,
2H), 5.20-4.95 (m, 2H), 4.90-4.25 (m, 3H), 3.52-3.05 (m, 3H), 2.90-1.60 (m, 4H),
1.50-1.35 (m, 18H); HRMS: calcd m/z 556.2635 for [M+Na]"; found 556.2629.

[00223] Analytical data for YP-239P: [a] % -8.4° (¢ = 0.65, CHCLs); 'H NMR (300
MHz, CDCl3, TMS) & 5.49 (brd, J = 8.1 Hz, 1H), 4.70 (m, 1H), 4.41 (t, J = 9.3 Hz,

1H), 4.30 (m, 1H), 3.25-3.18 (m, 2H), 2.89 (m, 1H), 2.75 (dd, J = 13.5, 11.1 Hz,
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transformati on only one isomer was obtained. [00217]

Anal ytical data for conmpound 7: [a] 20D - 23.2 (c =
wWQA2@s18HAL3) ; 1H NVR (300 MHz, CDC13, TMS) 6 BCRBS2008/060215

(brd, J =8.0 Hz, 1H), 4.79 (m 1H), 4.65 (dd, J =

9. 7,1HS, 234n, 141)22.18R .6k, 6BL) 7849, B, , 1.8 02-BNHBH'C NMR (75

(m _4H), 2.38-1.70 (m 9H), 1.43 (brs, 9H): 13C NMR

(75 Mbie CREEL3, 17Ny Th 41755 38 1710 80 48k oSt oo o, 46.9, 375,
62. 93,1, 299; B, 29%; M8 3cal @ mPAURS3 1§Qorg[%ﬂ+ﬁé]]-+;6t%und 406.2317.
34.55,°29.47,°28.31, 27.33. Scheme 2 -94 WO

2008/ 128171 PCT/ US2008/ 060215 Cbz, N | BocHN p COOwe

HN YP-248P N A- 0 COOwe CHN p 5 | NBocHN p COOwe

am de i nternedi ate [ 00218] C%‘ﬁ%ey‘lti cal data for

YP-248P: 1H NWR shows that this conpound has two

rotaners with a ratio of 2:1. 1H NVR (300 WHz, CDC13,
TVEYDZ6\7- ANZ~d4 (m  1H), €bagy7. 3 4H)

5.65-5.162 ( =8 Hz, 1H), 5.81-5.16 rm 2H),

4. 64- 4. (1 H), 4. 51-4.46 Sz, | H T
4. 24 4.3 COBMe 4. 23- 4. \H) CaNHEHRIS, |
H),éﬁC (s(,5n 2H), 3. 66- 3. 632%0r%{_|l H. 3.63-3.61 (m |

H, 3.61-3.3YRM8A H), 2.36- 2.34 (nYPR4, 2.11-1.76
(m 6H), 1.44-1.45 (s, 9H). [00219] Anal ytical data
for am de internediate: 1H NVR (300 MHz,
5. 79Cbbr, JN=3X. 0 Hz, 1H), 4.50-4.35 (
(mg1 3.98,3.85 (m 2H), 3.70 (Boc
(ﬁ.“’f& N 1H), 2.40-2.26 (1, 2H), g2 .
(NG A 3D,  QONHIHIR0. 98- 0. 89 (v BRN 180 NARHGHPh:
MHz, CDCE3) 6 17312, 172.52, 168.85° 154.69, 7B.88,
59.51, 56.11, 5X"#44P53 51, 52,23, 46.18, 42.02,

32.51, 31.12, 28.12, 26.54, 25.81, 22.69, 22.40.

Schenme 3 -95

Cbz~ Chz~
N —_— N —
— CONH

=

BocHN © COOMe BocHN 0

YP-248P YP-370

Cbz~
z N/_\/\? HN
Boc O N Boc O N
i — .
AN W

>N o CONH ANV Y ConH
: i H
YP-372 YP-373
[00224] Analytical data for YP-244: "H NMR (300 MHz, CDCls, TMS) § 7.92-7.75

(m, 1H), 7.48-7.46 (m, 1H), 7.37-7.24 (m, 15H), 6.24-6.18 (t, J = 8.3 Hz, 1H), 5.76-
570 (t, J= 7.3 Hz, 1H), 5.15 (s, 2H), 4.70-4.65 (m, 1H), 4.57-4.54 (m, 1H), 4.15-
4.10 (m, 2H), 3.60-3.40 (m, 1H), 2.67-2.61 (m, 2H), 2.12-2.01 (m, 2H), 1.82-1.76
(m, 2H), 1.48-1.47 (s, 9H).
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WD 2008/ 128171 PCT/ US2008/ 060215 HO M'4 " " NCOO - Bu

TBSO ~KN COOX-Bu Bn H YP-237P N COO-Bu N COOt - Bu HN
WOR2008098100 HOO CbzHN NHCbz CbzHN NHCbz BocHN BCTZOSX008060215

YP-238P YP-239 YP-239P Cbz- I N BocHN 0 COOMe YP-248P
[0226R20] Amalyyitalcdta ﬂﬂtﬁP-fZMPZfFi-HZBIRH{ shals 2aDthi® torhpdund has two

j }r(%a@gq;'zlcv:&lh%lgporatl@’ggl?']g 3%51) NMR' ¢0f M§Z4E@13,§WS) % 7(§_3 7.69 (m,
(m 11‘*1;97 47 Ql% qulH])H)/%b %5(1& ﬁ?H)( m24?é'|iéis(tl.]468,(29Hz 1H), 5.15 (s,
NI\/R2H7,54 W 79a:ﬁx;1131)) 437(1%4525(9, 3@’689 H@;LIIEI) 4613- 45075171 8H), 3.60-3.47

cal LU God kA B30 5082 5304 34, 28630 (m. 11D, 213

[ 00%2)13] (n«ﬁr@ifytl 1864, 791ﬁ1/{§aszipr1 fRs288R1), [1ado (%05?2 19)0 1038(-P35 d, J=
shows hls compound has
rot&r%ﬂsilvl)th aratio of 1:1. 1H NMR (300 MHz, CDC13

g2y 2 gé%(sal%@ "@F‘fa@ gprégi%fé ”“Fﬁy%?z&?w%gé ﬁ%li /EMS) 8 9.09-9.07

4 46d,0mm 7l|ﬂz 1141)3’531 rmgi(hl) 103) 83099( B0 1%r211=1l) 6.3-6003d,50= 7.3 Hz,
O oE, S8 Bit (mleué 4(@7 Pl o) 5143 el 1, £ 4.33- 44%5% T 307204

555037 80P Nt ka2 s fma b g She s o224 1 e

Anallylt)u;aﬁ; 2dm)t(an faH), YP5283™ (thaHRAD3 619H),(L35-=12664d, J = 7.1 Hz,
CHC13 1H NMR shows that this conpound has two
rotdhers with a ratio of 2:1. 1H NWR (300 MHz, CDC13,

[00&&5? 6 9A11§1y&1§a1 c?a/té%fd*)YP 87(7 11H NM&’(?OOLMHJ c‘ﬁblg 121&32'817 60-7.05

( m (lﬁH?H) 35 5&5500(511 (1{11) :m;o 5 21 gm 12&)94 éﬁn4 30Hjm, 2H), 4.28-4.22 (m,

[ R Ol P Do 29 1020 ST AT OR Al bt &7 G40 (m. 1H)

YP- 2380 o4 ah, 49D1:98-¥7( Gn, 51D, 634 (CHEH3) ;. 1H NMR (300

[00228] Analytical data for YP-372: '"H NMR shows that this compound has two

rotamers with a ratio of 1:1. 'H NMR (300 MHz, CDCl;, TMS) & 7.45 (m, 1H),

7.36-7.10 (m, 9H), 6.72-6.58 (m, 1H), 5.21-5.14 (t, / = 9.9 Hz, 2H), 4.82 (m, 1H),

4.48-4.41 (m, 1H), 4.14-4.09 (m, 2H), 3.82-3.60 (m, 1H), 3.20-2.90 (m, 2H), 2.79 (s,

3/2 H), 2.77 (s, 3/2 H), 2.50-2.36 (m, 1H), 2.18-2.01 (m, 4H), 1.89-1.82 (m, 6H),

1.49 (s, 9/2 H), 1.46 (s, 9/2 H), 1.37-1.33 (m, 3H); HRMS: calcd m/z 698.3530 for
[M+Na]'; found 698.3541.

[00229] Analytical data for YP-373: '"H NMR (300 MHz, CDCl;, TMS) & 8.77-8.75

(d, /J=7.1 Hz, 1H), 7.21-7.05 (m, 4H), 6.90-6.73 (br, 1H), 5.06-4.98 (m, 2H), 4.65-

4.59 (t, J = 8.1 Hz, 1H), 4.23-4.17 (m, 1H), 3.02-3.01 (m, 1H), 2.76 (s, 3H), 2.70-

2.68 (m, 2H), 2.60-2.48 (m, 2H), 2.38 (m, 1H), 2.12-2.03 (m, 4H), 1.82-1.72 (m,

6H), 1.47 (s, 9H), 1.32-1.29 (d, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCL3) &

170.6, 168.4, 137.6, 136.4, 129.3, 128.9, 127.2, 125.8, 60.3, 58.2 54.4, 49.3, 47 .4,

46.8, 34.9, 31.8, 29.0, 28.2, 27.6, 18.7, 14.1; HRMS: calcd m/z 564.3162 for
[M+Na]'; found 564.3163.
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MHz, CDC13, TMS) 6 5.49 (brd, J =8.1 Hz, 1 H, 4.70
(m 1 H, 4.41 (t, J =9.3 Hz, 1H), 4.30 (m 1H,
w@2@84%118 (m 2H), 2.89 (m 1H), 2.75 (dd, J BCI/BSHN8/060215
11.1 Hz, -96 WD 2008/128171 PCT/ US2008/ 060215 1H),
2.34 (m 1H), 2.18-1.60 (m 6H), 1.49 (s, 9H), 1.44
(s, 9H); 13C NWR (75 Mz, 13) 6 171.8, 170.4,
155.2, 81.7, 79.5, 60.6, 5%0m6§49 52.3, 46.9, 37.5,
32.1, 28.3, 28.0, 27.0; HRVS;,calcd nmfz 406.2318 for
[NHNa]+; f ound 406.23ﬁ1¥ 5 Cbz, N Cbz, N wN
BocHN p jw COOVe BocHN p 2 RYP-248P YP- 244
Cbz, N HN Boc O DN Boc O : CONHCHPhZ ~N O
CONHCHPh2 H = H - YPBpgHN 2 N Cbz, NNN
BocHN 0 CONH BocHN p COOME YP- 218P§R1 370 Cz, HN
Boc O Boc O N ONHN~N OCONHormula A1 YP- 372 YP- 373
[00224] Analytical data for YP-244: 'H NVR (300 MHz,
CDC13, TMB) 6 7.92-7.75 (m 1H), 7.48-7.46 (m 1H),

7.37-7.24 ( 5H), 6.24-6.18 (t, .3 Hz, 1H),
5.76- 5. 7(M 7.3 Hz I (;bZS\l 15 2H),
4.70-4.65 (Y INHY, 4. 57 sh (m . 15- 4L (m
2H), 3 8RR e 2.67- %&MNHgH) GMd2-2. 01
(m 2H), 1. 82a- . T
m m
Cbz.
CbzN 1“\ ) N
BocHN OH BocHN N
43 °©d D
c d
[00230] A compound represented by formula A, wherein m is 1-2, and R' and R? are

independently selected from the group consisting of hydrogen, optionally substituted
alkyl, optionally substituted carbocyclic, optionally substituted heterocyclic,
optionally substituted aryl and optionally substituted heteroaryl, may be prepared by
the method shown in Scheme 5. Briefly, protection of the amino group in
intermediate a with the Cbz protecting group gives intermediate b. Hydrolysis of
the ester group of b yields acid ¢. Condensation of ¢ with amine NR'R? furnishes a

compound of Formula A.

Scheme 6
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(m 2H), 1.48-1.47 (s, 9H). -97 WD 2008/128171
PCT/ US2008/ 060215 [00225] Anal ytical data for
WOBB0842422t 1H NVR shows that this conpound hasPEmUS2008/060215
rotamers with a ratio of 1:1. 1H NWR (300 WMHz, CDC13,
TMB) 6 7.83-7.69 (m m7-7.45 (m | H),

7.36-7.26 (m 15H), 6.25°% L, J=8.2H, | H,
5.15 (s, 2H), 4.89-4,7 N<g), 4.70-4.62 (g, J=
6.9 Hz, | H), 2%*\4’ T-8. 60-3.47 (1H), 2.82

(s, 3/2 H, 279 (sh, 3k2 H), 2.62-2.59 (m 2H),
2.48-2.30 (m 1H), 2.13-fFamBEm 2H), 1.86-1.79 (m
2H), 1.51 (s, 9/2 H), 1.49 (s, 9/2 H), 1.38-1.35 (d, J
= 7.0 Hz, 3H). [00226] Analyti cal data for YP-245: 1H

AEI);I\/DR 6 Miz, CDCL3, TNB)m6 9.09-9.07 J= 7.2
B2 7. 18c( I’T? “t ) 99N£Bo§9m (upécm 1H) 6. % %
(d, Hz,—1H), 6

Bd&H OHlelH) 4. BN, mJlH) 307- 2. Er ? Y T-U

5
8
2.80 {S, 3H), 27325% m 1H), 2.53-2.38 (An ZH .
2.31-2.24 (t, J=11 Hz, 1H) 2.18-2.00 (m 2H),

1.75-1.74(m 2H) 9H), 1.35-1.26 (d,R® m
, C [ 00227] ytl_}\f: data for YP-370: @H N

( CBed3,.zT 1047 or(m BO 5};%

(m 1H) 5.20-5 1L | 65-4.30 (m

4.28-4.22 (m FaHX 369 48 (m 1H), 3. §<38 (m
1H), 2.93-2.68 (m 2H), 2.58-2.40 (m 1H) 2.28-1.98

(m 4H), 1.98-1.:0 m6I—|) 1.44 (s, &) )G)D228]
Anal ythoal dat af 72: 1H NVR shg th this
conpound has zt rs H}\a rAt | %1, 1H NWR
(300 MHz, F@Dc%':eﬁvs% 677945 (m' PﬂH)\)j\ 7T11é) (m
9H) , 6726’\25)8(mf H), 5.21-5.44 Xt, = 9.9 Hz,

2H), 4.82 (m 1 H),' 4.48-4.41 (m 1I—|)F°Anu]a4|34.09(m
2H) 382360(m 1H) 3.20-2.90 (m 2H), 2.79 (s,
3/ 2 ) 2.77 (s, 3/2 H), 2.50-2.36 (m 1H), 2.18-2.01

l‘“ﬁ}%l ' Kt foéﬁ”l?%@bwﬁ%%? Ty 5 whh by 3o ™ U, m and

for R’ [h%’é\lﬂﬂe"rneafnﬁtg@ ths @9k ridad o2 28ImuInal mhy Ga Ipre%@fe@ as shown
for YP-373: 1H NWR (300 M. CDC13, TMB) 6 8.77-8.

( d, imScheme ¢4z Briefly) renpvah ofzthg g?vo(cmrot@p})mg BLogp i am;oylggs amine b.

1|—|) , Oﬂéﬁggtﬁﬁ?{’ﬁn%ﬁ@ﬂ P 6@% g?‘?’?ﬁt&fﬁf ,amit%%%mlggg,wes amide e.

3H) Reﬁm%)l—of&h@@bé Prot2dting g’&oﬁ@nﬂc ﬁ&n{sHQs aZh‘lhe d2 I&&o(hmtlon of R’ to
é::bb th qzar%éloigrggp (ugl d yleBdee} el B|Z calgllq? 1nt1g@c§m12 S}]@StMlEOIl of d with

CDC\]:g’I)resgondlng alkyl halide (e.g., Mel) or by other nucleophilic displacement
reactions with suitable electrophiles. When R” is COR’, COR’ can be introduced by
condensation of d with R’CO-L wherein L is a leaving group. For example, R’CO-
L can be the corresponding carboxylic acid (i.e., R’CO,H) or acid chloride (i.c.,
R’COCI). Removal of the Boc protecting group in e affords f. Introduction of the
A, group by substitution of f with an alkyl halide or reductive amination of f with
the corresponding aldehyde provides Smac mimetic represented by Formula B.

[00232] In one embodiment, COR’ is introduced by condensation of d with the
corresponding carboxylic acid (i.e., R'CO,H). In another embodiment, the

condensation of R’CO,H with d is carried out in the presence of an activating agent
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170.6, 168.4, 137.6, 136.4, 129.3, 128.9, 127.2,

125.8, 60.3, 58.2 54.4, 49.3, 47.4, 46.8, 34.9, 31.8,
wQ€09/12981 2, 27.6, 18.7, 14.1; HRVS: cal cd m zPEHYSRIE®H0215

for [M+:Na] +; found 564.3163. -98 WO 2008/ 128171

PCT(45200i81 Q60X Y Fartodiisiid, 5 1Mthﬂ:BZ(Sl-\dilﬂleﬁﬂyldﬁiin&mopylwdﬂ@diimide

Rl Forrmula A m HN N Li @) BocH

Bocpﬂl@gu%l é-m t@pyrcfglo ‘Rﬂhqsg)??%@ exdlygrop Opahatﬁ& Rp another

BOC'EMth%nBOCHN BN c Qc%aQngl [Ooggé}]{_é copgpound eéhyl -3-(3-

represented by fornula A, nmi and R1 an
R2 dtraethylaxmgmrujaey@tarjooélahﬁi@t ebh fmadimart ehebcgi:immp the condensation of

f hyd [ bstituted | kyl ,
oot AL 8 g Y SRR cERbRE R Lol Hpiihiig eenfindorc or more
subgiditibhL ddheivey géc%/ CNLigdro Eﬁz‘bﬂ@dz'o}é) §&! Qﬁﬁhﬁiétrééjct@'h)ﬂarameters

and optionally su I tut'ed het eroaryl, may be prepared
by smqlileasmlﬁoﬂl eirownbadimSethdecastionts ehipjste f ptr ehaa¢ f jhownrs to about

f di
© %Purﬁg g Ioor ougoclilrnen{ nlge renEt d)nai% ga%ewl%lp at {%mpgratl%re of about -

protec Ives erne

t he2eXt &f absQUIF°Of 1 Yhekhibodigdedt, ahe Q&@ﬁaﬂsatca@i&dcﬁut Gn an inert
with amine NR R2 furnishes a corrpound of Formul a
Scherang salgmt\wach @e gys 128 toptrikchensngo ghloggons, 12 dlchloroethane

1,2,-dimethoxyethane, dimethylformamide, dimethylsulfoxide, dioxane,

dichloromethane, N-methyl-2-pyrrolidinone or tetrahydrofuran.

Scheme 7
)m
CbZ\N R" = RZ or COR7
N R"
BocHN 0 N\—R1
Formula C
corN N | CbzN ; vs™!
| N LiBH, | N aNy
BocHN O OMe BocHN O
b
m
CoaN Cbz\N )
z
N PPh, N R'CHO
BocHN> \<o BocHN: \<o NH, NaBHi
c d
Cbz. Cbz.
“>N “>N
N —_— N
BocHN O BocHN
\__R1
Formula C
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m RANON A .NZ-NOT-U H A2 X Formula B m)
Cbz, Chz, MChz, M N HAO N N Boc am no acid N BocHN'

WO D0FA1HPNO T-U Boc, N ZN O T-U H a b A2 C RBCT/USR0BR060215
10% Pd-CNN 1J 1111A :~q Boc,NZ NO T-U Boc,N Z_ N

[00233} U RA Mrrﬁﬁ)uhﬂddelﬁ'ese%by’ma‘inm CHherbi@ th lis Not @) dld BN, R* and R’

HNZT- U A, , Of A2 HO Fornula B

[ 00234 thﬂn&f‘éﬁ%& Heﬁcrlgaqi %Qé’ﬁtf%FW%F (FiN &e BYRAetiedrn the method
, siAvn 4n Sbhethe ¥ RARfon %’i’ @@V&t&r@oﬂﬁq{i"i‘ el@sS an alcohol b.

descrl bed above for Forrru? may preepare

shoWMesylatiosetethe lﬁ'drOBIyl efdup, nr brrfnﬂ/laWeéfbyt kubsﬁtm@on of the resulted

oLt L% 1 A AL ES AT, B Condensation, oo,
am 4e[rCH,0 provides amine d. Reductive amination of d with an aldehyde R!CHO
gives amine e. Introduction of R" to the amino group in e affords a compound of
Formula C. When R" is R’ it can be attached to the amino group by either
substitution with alkyl halide or other suitable electrophile, or reductive amination of
an aldehyde. When R" is COR’, it can be introduced by condensation of e with
R’CO-L wherein L is a leaving group. In one embodiment, R’CO-L is an acid (i.c.,

R’CO,H) or acid chloride (i.e., R7COCY).

EXAMPLE 3
YP-245P3

o /
Y

N
HCI H
AN Y CONHCHPh,
= H
[00234] Analytical data for YP-245P3: '"H NMR (300 MHz, D,0, TMS) 6 7.28-7.20

(m, 10H), 5.97 (s, 1H), 5.25 (br, 1H), 4.51 (br, 1H), 3.91-3.84 (q, J = 7.1 Hz, 1H),
3.82-3.70 (m, 1H), 3.58-3.55 (m, 1H), 3.48-3.43 (m, 1H), 3.23-3.19 (t, / = 12 Hz,
1H), 2.90 (s, 3H), 2.56 (s, 3H), 2.40-2.36 (m, 1H), 2.13-1.73 (m, 5H), 1.41-1.38 (d, J
= 7.1 Hz, 3H); HRMS: calcd. m/z for [M+H]" 492.2975; found 492.2971.
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Renmoval of the Cbz protecting group in c furnishes
amne d. Introduction of RS to the amno group in d

wQ@r@Bdzsi7e. R5 can be introduced by substit utiRCT/082008/060215

with corresponding al kyl halide (e.g., Mel) or by

ot her nucl eophilic displBReeIR].E4eacti ons with

suitabl e electrophiles. When R5 is COR7, COR7 can be

i ntroduced by condensati olfPe¥468 with R7CO L wherein L

is a |l eaving group. For e | e, R7TCO- L can be the
correspondi ng car bolfl+,7aci L., R7TCO2H) or acid
chloride (i.e., R70001). Renp f the Boc

protecting group in ecpfifords N troduction of the

Ai group by Bi@isH t ut ijon witR an al kyl halide or
reductive amn it th [ ng

al dehyde provi%ts Shac netiG)reg%gggﬁ$zﬁ by" For nul a

B. [00232] In one emwbodilrent, COR7 is introduced by
condensation of d with the correspondi ng carboxylic

acid (i.e., RTCO2H). In another enbodi nent, the
[00238pensatnaRiehl &L mibp d'H Nmr%t)@%ﬂy}%m TNS) 5 7.33-7.13
presence of "an activating agent - 100 WO 2008/128171
PCT(uS288/(06H9.0% (1, dH. .3tk [oheyl Eet-Bédi (mmildb, 4.31 (s, 2H),

1-e l+ 35 ( 3-.di 15N 0 ) odi i m.de, _
pendaer So61 /1 U1 ey BT R B ) Fepros b i 12308 (/= 116
hexafz llHF),OD.B@S(@,hﬂH)?)Zfd-mﬁ&Ir(ﬁié her), 2@9tmeld Nt H)L h81-1.66 (m, 4H),
activating agent is 1-ethyl-3-(3-

di wétﬂyl-é%ﬁ(dmbfoﬁ;ll ﬁéaﬁﬁbdﬂ@ﬂéje@alqdﬂ nfadondgM+H]" 568.3288; found
enbggé U the condensation of R/CO2ZH with d is

carrired out in the presence of an activating agent and

one or nore additional additives (e.g.,

N- hydr oxybenzotri azole) to optimze reaction

paraneters such as vyi el BXAMIAR Senbodi nent, the

reaction is conplete in ab 8} hours to about 24

hours. In one enbodi nment, Qaction is carried out

at a tenperature of out - 20C to about 25C. In one

enbodi nent, the reactjjon i arried out in an inert
or gani ¢ sol vent squJLs (trile, benzene,

chl orof orm 1, 2-di chl or get hane 1) 2, - di net hoxyet hane,
di et hyl f or mam_de, di @et\ayl sulNex¥de, di oxane,

di chl or onmet hdne] b net/hy! yrroki di none or

t et r ahydr of ur an-Nb Cb2 N EONH@H&hLCOR7 N R

BocHN O IN Formul azC myp

[00236] Analytical data for SM-330: '"H NMR (300 MHz, D,0, TMS) & 8.88-8.76
(m, 1H), 7.30-7.18 (m, 10H), 5.95-5.93 (d, J = 4.7 Hz, 1H), 4.93-4.91 (m, 1H), 4.38-
426 (m, 1H), 4.24 (m, 1H), 3.90-3.86 (m, 1H), 3.69-3.65 (m, 1H), 3.50-3.38 (m,
2H), 2.58 (s, 3H), 2.23-2.18 (m, 1H), 2.04 (s, 3H), 1.93 (s, 2H), 1.81-1.74 (m, 4H),
1.43-1.41 (d, J = 7.0 Hz, 3H); “C NMR (75 MHz, D,0) & 175.3, 173.3, 172.9,
170.2, 141.2, 129.2, 128.1, 127.7, 62.3, 62.1 58.5, 57.8, 57.3, 52.6, 51.8, 32.2, 31.3,
27.5,21.5,20.7, 15.5; HRMS: calcd. m/z for [M+H]" 520.2924; found 520.2924.
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CbzN ~ CbzN 2. NaN |l N LiBH4AN s BocHN O Ove BocHN O

OHa Ob m~Cbz, CohzN P P h NRCHO N sN BocHN O N3
WBWBMREDTNH2 NaBH4 C d mm Cbz, N Cbz, N ~ ~NeOI/682088/060215

BocHN O N~ 1 BocHN O \\-1 e RR Formula C -101 WO

2008/ 128171 PCT/ US2008/ OBR2AMMPILE@233] A conpound

represent by Fornmula C wherein mis 1 or 2, and R, R2

and R7 have the neani ngs desM38bed above for Fornul a

I, can be synthesized _in the nmethod shown in Schene

7. Reduction of the egter group in a yields an al cohol

b. Mesylation of thellhydrox up in b foll owed by

substitution of tRnfesilNted ate with sodium

azi de furnishes azide ReducNi ony/of the azide with

PPh3 in THE-H20 jgrovi Reductive am nation

of d with an HIGleRyde e

I ntroduction of "R* 0 t hAl ani b gro@&“ﬂﬁlﬂagﬁords a

conmpound of Fornul & C. hen R" is R2, it can be

attached to the am no group by either substitution

with al kyl halide or other suitable electrophile, or

ctiv k:nat a 5. . )

O b g B 337 S S B0 R, CDigD. Bfheyr 34727

whefmi hSH), i6sl826.1 2 &l i/rg8 §ridmyd H)) h60de 7eim dd] ) n& A8 (m, 1H), 4.12-4.07

R7CO- L. j id (i, e., . R7ICORH). or . 3acid orj

B 15 o5 R e 50 S0 T 1Y, 239 € FBHR.66 . 312m), 2.34
(m, 1H), 2.07-2.00 (m, 3H), 1.88-1.81 (m, 2H), 1.56-1.52 (d, J = 6.8 Hz, 3H); °C
NMR (75 MHz, CD;0D) & 174.6, 174.0, 169.6, 169.4, 143.1, 136.4, 130.3, 129.5,
128.6, 128.2, 127.8, 62.7, 58.3, 54.2, 41.6, 33.3, 31.9, 28 2, 16.3.

EXAMPLE 7
SM-350

F
\©\/E\
N

ol N
H
HC/'N\)kN Y, CONHCHPh,
H

[00238] Analytical data for SM-350: 'H NMR (300 MHz, CDsOD, TMS) ¢ 8.94-8.92
(d, J=7.9 Hz, 1H), 7.34-7.26 (m, 12H), 7.04-6.98 (m, 2H), 6.18-6.15 (d, J= 7.9 Hz,
1H), 4.60-4.57 (m, 1H), 4.31 (br, 1H), 4.02-3.76 (m, 4H), 3.50 (m, 1H), 2.68 (s, 3H),
2.34 (m, 1H), 2.11-1.82 (m, 5H), 1.55-1.53 (d, J = 7.0 Hz, 3H); °C NMR (75 MHz,
CD;OD) & 173.2, 170.2, 169.7, 164.8, 161.5, 143.1, 132.5, 131.9, 129.6, 128.6,
128.1, 116.2, 62.7, 58.4, 53.9, 40.5, 33.3, 32.3, 31.8, 28.3, 16.3; HRMS: calcd. m/z
for [M+Na]' 636.2962; found 636.2974.
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YP-245P3 ~QN HCI HOi N""A N O CONHCHPh2 H
[ 00234] Anal ytical data for YP-245P3: 1H NWVR (300 MHz,
WO208128WE) 6 7.28-7.20 (m 1 OH), 5.97 (s, 1 MT/US2088060215
(br, 1 H), 4.51 (br, 1 H, 3.91-3.84 (q, J = 7.1 Hz, 1
H, 3.82-3.70 (m 1H), BXeSVRISBE Y m 1H), 3.48-3.43
(m 1H), 3.23-3.19 (t, J = 12 Hz, 1H), 2.90 (s, 3H),
2.56 (s, 3H), 2.40-2.36 (mSM#H6 2.13-1.73 (m 5H),
1.41-1.38 (d, Hz, 3H); HRVMS: calcd. miz for
[ MEH] + 492. 29753 2.2971. - 102 WD 2008/128171
PCT/ US2008/ 06021 MPLIE 4 _YP- 246P Bn, QN HCIH O i
NN O CONHCHPh2 aly | data for YP-246P:
"H NMR (300 MHz, D20, TMS) |6 7.3B-7)13 (m 15H),
6.03-6.01 (m 1H), 55@%3(_&N , 4.64-4.61 (m
1H), 4.31 (s, 2H) 85 3. 69
(m 1. 3. 803, BTN NTHN 3. 19 3. %Kll_fcllﬂ;thl 6 H,
1H), 2.55 (s, 3H), 2.4G-2.%B (m 1H), 2.09-2.04 (m
1H), 1.81-1.66 (m 4H), 1.37-1.35 (d, J = 7.1 Hz,
3H); HRVS: calcd. mz for [ MtH + 568. 3288; found
[00288] 3284An&?§»ﬁb’ﬁla:ata5for SM-386. 'HONMR @¥ohigHi @)L\bﬂ Q\/IS) 5 8.93-8.91
CONHCHPh2 00236] Anal ytical data for SM 3
NNR(((Q’@@SMZ Bg7.3 N/Qﬁ(@,glggég%;@%(m 2H)618616(d.] 7.9 Hz,

1H), 5.10-5.00 (m, 1H), 4.61-4.58 (m, 1H), 4.40-4.28 (m, 1H), 4.15-3.91 (m, 4H),
3.36 (m, 2H), 2.69 (s, 2H), 2.67 (s, 1H), 2.42-2.28 (m, 1H), 2.02-1.95 (m, 5H), 1.55-
1.53 (d, J= 7.0 Hz, 3H); “C NMR (75 MHz, CD;0D) & 173.2, 172.4, 170.2, 169.7,
169.4, 143.2, 134.1, 129.6, 128.4, 128.1, 120.1, 112.0, 104.1, 62.7, 58.4, 53.9, 34.2,
33.3, 32.3, 31.7, 28.3, 16.2; HRMS: calcd. m/z for [M+Na]" 654.2868; found

654.2866.
EXAMPLE 9
SM-376
O
Bn)J\N
H Q H N
HC'/N\_)J\N Y, CONH
: H
[00240] Analytical data for SM-376: '"H NMR (300 MHz, CD;OD, TMS) & 8.50-8.43

(m, 1H), 7.46-7.44 (m, 1H), 7.32-7.31 (m, 4H), 7.26-7.24 (m, 1H), 7.15-7.11 (m,
3H), 5.09 (m, 2H), 4.43 (m, 1H), 4.20(m, 1H), 4.01-3.92 (m, 4H), 3.58-3.42 (m,
1H), 2.83-2.81 (m, 2H), 2.70 (s, 1H), 2.68 (s, 2H), 2.38-2.25 (m, 1H), 2.09-1.82 (m,
8H), 1.27-1.53 (d, J = 7.0 Hz, 3H); °C NMR (75 MHz, CD;0D) & 174.1, 173.6,
169.6, 169.3, 138.5, 137.9, 136.5, 130.2, 129.8, 128.0, 127.0, 62.9, 58.3, 54.4, 41.6,
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(m 1H), 7.30-7.18 (m 10H), 5.95-5.93 (d, J= 4.7 Hz,
1H), 4.93-4.91 (m 1H), 4.38- 4.26 (m | H), 4.24 (m
WO 204p/128700-3.86 (m | H), 3.69-3.65 (m | H),PCT/US2008/060215

3.50-3.38 (m 2H), 2.58 (s, 3H), 2.23-2.18 (m 1H),

2 042 (s3138Hp1 4,13(93 184, 2H),, 1614;8ARMST 4alct) méHor [M+Na]' 582.3056;
141(3§ = 7.0 Hz, 3H): 13C NMR (75 Mz, D20) 6

175 @ndﬁé 8172 170.2, 141.2, 129.2, 128.1,

127.7, 62.3, 62.1 58 5, 57.8, 57.3, 52.6, 51.8, 32.2,

31. 3, 27.5, 21.5, 20.7, 15.5; HRMS: calcd. mz for

[ MtH] + 520.2924; found F20AMPRE 1003 WO 2008/ 128171

PCT/ US2008/ 060215 EXAMPLE 6 SM337 OBn- NHON-"A

HCl, N N O CONHCHPh2 H [0023%PB7Anal ytical data for

SM 337: ' H NMR 300 MHz, CD3CD, TMB) 6 7.34-7.27 (m

15H), 6.18-6.15 ﬁl 8c§)|—|z 1H), 4.60-4.57 (m 1H),
D 7

4.28 (m 1H), 4.1 , 3.99-3.82 (m 4H),
3.50-3.40 (m 1H), 2 (SN3/2 .66 (s, 3/2H),
2.34 (m 1H), 207200@ /88-1.81 (m 2H),
1.56-1.52 (d, J = 6. 8HHz, - A3CL NVR (75 Mz,
CD30D) 6 174.6, 174.0N<180v@ 159. L0NMM3. 1, 136. 4,
130.3, 129.5, 128.6, 128.24 127.8, 6b 7,.58.3, 54.2,

41.6, 33.3, 31.9 28.2. 16.3. EXAI\/P 350 E/ O

QN H p HC-N-N O CONHCHPh2 = H [ 0028 tical data
for SM350: 1H NI\/R(SOO MHz, CD3OD, ) 6 8.94-8.92
J= 7.9 Hz, 7.34-7.26 (m 12H), 7.04-6.98 (m

(d,

@Ay ?b?SAnimlcaI&Pa@ZfJo sO37 R ot cBab MR s.50-8.40
(5 G TR At BB LR 7380l 59 . 2,
170423 069lH), 413844.88 (061H3, 4.123m1,1HD32.0353.9B8(Im94H), 2.83-2.81 (m,
129291), 21.%5'(5(?’3H), 2.38-2.28 (m, 1H), 2.12-1.82 (m, 8H), 1.56-1.53 (d, J = 7.0 Hz,

3H); C NMR (75 MHz, CD;0D) & 173.8, 173.5, 169.7, 169.3, 138.5, 132.5, 131.8,
129.9, 126.9, 116.3, 62.9, 58.3, 57.8, 54.1, 40.6, 33.4, 32.2, 31.7, 30.2, 28.4, 21.7,
16.3; HRMS: calcd. m/z for [M+H]' 578.3143; found 578.3147.

EXAMPLE 11
SM-401

o)

—NH HCI

[00242] Analytical data for SM-401: '"H NMR (MeOH-ds, 300 M Hz) & 7.37 (m,
2H), 7.30 (m, 5H), 7.05 (m, 2H), 4.46 (m, 2H), 4.33 (m, 2H), 3.92-3.81 (m, 6H),
3.54 (m, 1H), 3.32 (m, 1H), 2.74 (s, 3H), 2.34 (m, 1H), 2.16-1.78 (m, 5H), 1.54 (d, J
= 6.3 Hz, 3H). ’C NMR (McOH-d,, 300 M Hz) 5 173.2, 168.8, 168.5, 164.0, 160.8,
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128.1, 116.2, 62.7, 58.4, 53.9, 40.5, 33.3, 32.3,

31.8, 28.3, 16.3; HRVs: calcd. nmlz for [MNa]+
w@3322821 found 636.2974. - 104 WD 2008/ 1281FAT/US2008/060215

PCT/ US2008/ 060215 EXAMPLE 8 SM356 F/ F OQN Hp

HC~IIBrN3,01m\JI-ﬂQFﬂ]2128 84126@2395 3ANHE @ té6x@l 61dat s .3,a87.1, 53.2, 53.0,

SM356: 'H N & oD, TM5) 6 8.93-8.91 (d,

J= 824 #%3. 4 327, §é372§é 1(%1% 11H), 6.90-6.86 (m 2H),

6.18-6.16(d J=79Hz I H), 510-5.00(m I H),

4.61-4.58 (m | H), 4.40-4.28(m Il H, 4.15-3.91 (m

4H), 3.36 (m 2H), 2.69 (s, 2H), 2.67 (s, 1H),

2.42-2.28 (m 1H), 2.02- 1.55- 1.53 (d,

J= 7.0 Hz, 3H); 13C NI\/REzX‘g?\@@E f:g%())) 6 173. 2,

172. 4, 170.2, 169.7, 169. 4, éﬁ; 2, 134.1, 129. 6

128.4, 128.1, 120.1, 11201\/1 1, 62.7, 584 53.9,

34.2, 33.3, 32.3, 31.7, 28. .4 HRMS: calcd. mz

for [ MtNa] + 654. 2868; foungd 66. EXAMPLE 9

SM 376 O Bn~ QN H p HC, I CO NH H [00240]

Anal ytical data for SM37: (3 , CD3CD,

TI\/B)6850843 M6-7. 4 I H),

7.32-7.31 (m . éﬂ'l H N=4(15-7.11 (m

3H), 5.09 (m 2 743 (m 420(m FLH) ,

4.01-3.92 (m 4::%, 3.58-3.422g‘ 2.83-2.81 (m

2H), 2.70 (s, 1H), 2.68 (s, H?l IZ'CB8 2.25 (m 1H),

2.09-1.82 (m 8H), 1.27-1.53 (d, J = 7.0 Hz, 3H); 13C

NVR ( 75 I\/Hz CD3(I) 6 174.1, 173.6, 169.6, 169.3,

[o@g§b5 » nalmcl 1 0359 SustB3:8- 4208w 8% .60 m,

PCT /1H§2ﬂ@@/(8§ﬁﬁ},57.02 (m, 4H), 4.52-4.43 (m, 2H), 4.35-4.29 (m, 2H), 4.08-3.80

(m, 6H), 3.54 (m, 1H), 3.38 (m, 1H), 2.70 (s, 3H), 2.33 (m, 1H), 2.13-1.82 (m, 5H),

1.54 (d, J = 6.9 Hz, 3H). °C NMR (MeOH-d,, 300 M Hz) § 173.1, 172.8, 168.8,

168.5, 164.1, 135.1, 131.5, 131.0, 129.2, 115.3, 115.0, 61.9, 57.3, 52.9, 42.3, 39.6,
32.4,31.3,30.9,27.3,15.3

EXAMPLE 13
SM-403

N3 C
a9ias
e

F
H
HCI
[00244] Analytical data for SM-403: '"H NMR (MeOH-d4, 300 M Hz) 6 7.39-7.22 (m,

9H), 7.08-7.02 (m, 4H), 6.15 (d, /= 6.0, 1H ), 4.97 (m, 1H), 4.54 (m, 1H), 4.30 (m,
1H), 4.02-3.66 (m, 6H), 3.59-3.54 (m, 1H), 2.66 (s, 3H), 2.33 (m, 1H), 2.11-1.80
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32.1, 31.9, 31.4, 30.2, 28.4, 21.7, 16.4; HRVS: cal cd.
mz for [MtNa]+ 582.3056; found 582.3080. EXAMPLE 10

WER08ABI7F O QN Hp N'J~N O CONH = H 1 0 [ 002Bai/US2008/060215
Anal ytical data for SM377: 1H NVR (300 MHz, CD3OD,
TVBYmB58), 306538(#0 = . HZ BH). 7CAIMR. @Ac@izd, 130 M Hz) § 173.4, 172.4,

7: 226%' 311@3‘-& 1621%@1_6&59%33%.;”0%1{,? 12?9%'212?9@?9@% 1%&'%; 129.4, 129.0,
. 02379 1 . 1 270 (%, ,

BT PAR 1 BRSO B Pl B O 70, 406,
730.3H31.5, BH),27¥3CSMVR (75 MHz, CD3CD) 6 173. 8,

173.5, 169.7, 169.3, 138.5, 132.5, 131.8, 129.9,

126.9, 116.3, 62.9, 58.3, 57.8, 54.1, 40.6, 33.4,

32.2, 31.7, 30.2, 28.4,E§$A§4 : HRMS: calcd. mfz

for [MrH + 578. 3143; foun EL?H% EXAMPLE 11

SM401 Or'Np NH N Phl"'svMetO O- F - NH HC

[00242] Analytical data for SM401: 1H NVR ( MeOH d4,

300 MHz) 6 7.37 (m 2H), 7.30 (m 7.05 (m 2H),

4.46 (m 2H), 4.33 (m g2H), 3. BR(m 6H), 3.54

(m 1H), 3.32 (m 1H), Q.7 34 (m 1H),

2.16-1.78 (m 5H), I

(MeOHd4, 300 M

160.8, - 106

135.3, 129.4, 12972, 128)8N11 , . 5.0, 62.0,

61.2, 57.3, 57.1, 53.2.&3.0, 42.9, 42.3, 40.7, 32.5,

31.3, 27.5, 15.5. H
HCI

NS

[00245] Analytical data for SM-404: '"H NMR (MeOH-d,, 300 M Hz) & 7.37-7.25
(m, 6H), 7.11-6.91 (m, 6H), 6.15 (d, J="7.5, 1H), 4.83 (m, 1H), 4.54 (m, 1H), 4.30
(m, 1H), 4.02-3.60 (m, 6H), 3.51 (m, 1H), 2.94 (m, 2H), 2.72 (s, 3H), 2.23 (m ,1H),
2.11-1.80 (m, 5H), 1.53 (d, J = 6.6 Hz, 3H). °C NMR (MeOH-d,, 300 M Hz) &
174.0, 172.4, 168.7, 168.4, 163.7, 160.8, 137.9, 137.4, 130.7, 130.6, 129.9, 129.8,
129.6, 129.5, 115.6, 115.3, 115.1, 115.0, 114.0, 71.5, 67.2, 57.4, 56.0, 55.9, 52.8,
51.7,35.0,32.3,31.5,31.1,30.7, 27.4, 15 4.

EXAMPLE 15
SM-405

[00246] Analytical data for SM-405: '"H NMR (MeOH-d4, 300 M Hz) ¢ 7.40-7.25 (m,
10H), 6.15 (s, 1H ), 4.61-4.55 (m, 1H), 4.28-4.22 (m, 1H), 4.00-3.95 (m, 2H), 3.86-
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EXAMPLE 12 SM402 OrNONH NNH \ ro 0O- F H\W HC

[ 00243] Anal ytical data for SM402: 1H NVR ( MeOH d4,
wQo@sheddz) 6 8.60 (m 1H), 7.40 (m 4H), 7. 02PCTUS2bH/060215

4.52-4.43 (m 2H), 4.35-4.29 (m 2H), 4.08-3.80 (m

6H) 3.83. (vdt (HD), 3]68}3 66 (38 16 3. 315!)3 402(rﬂ01[([)3 2. %1—[)1922(11{33H) 2.72 (s,

L SCIRR 6RRAT @5 21808 ) (5. 255, 416179 gy TPepT 6153 (m. 4m),

128 1852 %165‘ 1y 21{?r§ ), 149%11\1’%11%?&1%93{ g}%%g%wﬁ%%& 376.1, 172.2, 168.8,

30 968.37148. 2 154231 EIXAIQP[IEZ 0312%6M 12X37,H 280, NI2ZM9N12DSN127 7, 127.5,

35?2 LN ?mgﬁ% &é%é@%ﬁ%‘&%g, A3 @1(0"?7.4, 249,153,

7.08-7.02 (m 4H), 6.15 (d, J= 6.0, 1H), 4.97
(m "1H), 4.54 (m 1H), 4.30 (m 1H), 4.02-3.66 (m
6H), 3.59-3.54 (m 1H), EXAMPEE 86). 2.33 (m 1H),
2.11-1.80 - 107 WD 2008/128171 PCT/ US2008/ 060215

[00247] Analytical data for SM-406: '"H NMR (MeOH-d4, 300 M Hz) ¢ 7.38-7.25 (m,
10H), 6.14 (d, J=7.5 Hz, 1H), 4.62-4.56 (m, 1H), 4.30-4.25 (m, 1H), 4.05-3.96 (m,
2H), 3.87-3.49 (m, 4H), 2.72 (s, 3H), 2.46 (m, 2H), 2.37-2.32 (m, 1H), 2.15-2.00 (m,
5H), 1.84-1.80 (m, 1H), 1.56 (d, J = 5.4 Hz, 3H), 1.00 (m, 6H), *C NMR (McOH-
ds, 300 M Hz) & 175.7, 172.3, 168.8, 168.3, 142.2, 142.1, 132.2, 132.0, 129.1, 129.0,
128.7, 128.4, 1278, 127.7, 127.5, 127.2, 61.8, 57.4, 57.3, 53.2, 41.7, 38.6, 37.2,
32.2,31.4,31.0,27.4,26.3,22.0, 15.3.

EXAMPLE 17

SM-407
3 &

N

N,

N
NNH Od H O
HCl N

H
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(m 5H), 1.53 (d, J = 6.6 Hz, 3H). 13C NMVR (MeOH d4,
300 M Hz) 6 173.4, 172.4, 168.8, 168.4, 164.2, 160.9,
wa3®sa281185. 3, 129.8, 129.7, 129.6, 129.5, 129p@I/US2008/060215
129.0, 128.7, 128.6, 126.9, 115.6, 115.3, 115.0,
[00228P, 61 AQalyhiéaldiatHor SM-867:1H NMFO(MéI@H&L;, 3(3)2M:3Hz)$t7 51 7.27 (m,

op. 12H6 O4em I T 02 ). ARSIV @l | a3 ah TH), 4.09-3.58 (m
SM %ﬂ[i 3. %'éﬂ}l'\/'?ﬂg)'\’?@'s"z% %ﬁ%{j\ﬂﬁﬂ (& 3?1) 72370 %ﬁ 11(15712 05-1.81 (m,

m SHh) 1.56 (54 38 ' @HﬂMRA(NSéDH(dn 30HM H4) 62173 96072 a; 169 4, 168.5,

BT ARk ROk P E = SR A2 s M ) MY L SETRY

1301% (MeH18%, 1309, M b|297@ 5712745301 527)2468 3§§ 35.3, 34.9, 32.4,
168. 163.7, 160.8 9, 137.4, 130.7

129396 8. %5, 1§239 6 129 5, 115.6, 115. 3 115 1
115.0, 114.0, 71.5, 67.2, 57.4, 56.0, 55.9, 52.8,
51.7, 35.0, 32.3, 31.5, 31.1, 30.7, 27.4, 15.4.
EXAMPLE 15 SM 405 O NEXAMPINEHge HI HC N° H
[00246] Analytical data for SM 405: 1H NVR ( MeOH d4,
300 MHz) 6 7.40-7.25 (m SMMPE 6.15 (s, 1H),
4.61-4.55 (m 1H), 428422(m 1H) ,_ 4. 00-3.95 (m

2H), 3.86 @\)\ r\%\ O
H
[00249] Analytical data for SM-408: '"H NMR (MeOH-d4, 300 M Hz) 6 7.35-7.16 (m,

15H), 6.18 (m, 1H), 4.82-4.70 (m, 1H), 4.53 (m, 1H), 4.09-3.58 (m, 5H), 3.30 (m,
1H), 3.10 (m, 1H), 2.98 (t, J = 6.0 Hz, 2H), 2.75 (m, 1H), 2.72 (s, 3H), 2.30 (m,
1H), 2.05-1.81 (m, 5H), 1.56 (m, 3H), “C NMR (MeOH-d,, 300 M Hz) & 174.3,
172.4, 169.0, 168.5, 142.3, 141.8, 132.9, 132.1, 129.1, 128.9, 128.7, 128.5, 127.7,
127.6,127.3, 126.2, 61.8, 57.4, 57.2, 52.8, 46.6, 34.9, 32.3, 31.7, 30.9, 27.5, 15 4.

EXAMPLE 19
SM-409
3 ®
/\)L \
N9,
0]

N
NH 00" H O
\
HCl N
H
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-108 WD 2008/ 128171 PCT/ US2008/ 060215 3.81 (m 1H),

3.68-3.66 (m 1H), 3.45-3.40 (m 1H), 2.94-2.92 (m
wapdogn®i7e (s, 3H), 2.68-2.57 (m 2H), 2. 34-2PQBUS29P8/060215

2H), 2.16-1.79 (m 7H), 1.66-1.53 (m 4H, 1.52 (d, J
[00256] 2 Hz An3Hf}icallRG NNVEM-VeBHHAKMR3QAcOHKHE) 36 MA82)15 7.37-7.26 (m,

172.2, 168, 142.2. 142.1, 132.

1501810 5. 1E5a 40 (ra 178, 425 A1 113306 3 9Dt 3.80 (m, 1H),

127. 7n3

Ao %%83?1?54 §n31 §72§Z %)25%63@11 §ﬁ§% 3 EX%' TH): Zi 88 188'312@15 S5H), 1.64

0 N(@ON= 70 Nz, RH),01.56 (&0l =M. HzH3H),0026 1t JAnAlSyklz.cHi), “C NMR

dat ng?B%’s #)861}/! é% '6\“\{55%\"%98"3%58 §Og6%kﬂ%§ 142.1, 1329, 132.8,

421H§3232l25§32(0n12b(ﬁ) 12§O3@28472528§4n1237:'_1)|) ,1243051? 9364(H)m3 53.0, 46.9,
2. 3353, 329334, B4, 30.9187.3, .(Im4. 188), 1.84-1.80 (m

1H), 1.56 (d, J= 5.4 Hz, 3H), 1.00 (m 6H), 13C NMR

(MeOH d4, 300 M Hz) 6 175.7, 172.3, 168.8, 168. 3,

142.2, 142.1, 132.2, 13Z0AMPEF»0129.0, 128.7,

128. 4, 127.8, 127.7, 127.5, 127.2, 61.8, 57.4, 57.3,

53.2, 41.7, 38.6, 37.2, 32.2, 31.4, Q1.0 4, 26.3,

22.0, 15 17 SM407 0 N 40N/ON H
F HCO NHN o Bn™ N Ph
i OMN IR

~0OMe %N Y N~ ~Ph
BocHN® 0 H o H
HN
7
SM-207

Reagents and conditions: i. phenylacetic acid, EDC, HOBt, N,N-
diisopropylethylamine, CH2CI2; ii. 3N LiOH, 1,4-dioxane, then 1 N HCI;
iii. aminodiphenylmethane, EDC, HOBt, N,N-diisopropylethylamine,
CH2CI2; iv. 4N HCl in 1,4-dioxane, v. N-Boc-N-methyl alanine, EDC,
HOBt, N,N-diisopropylethylamine, CH2CI2; vi. 4N HCl in 1,4-dioxane,
62% over six steps.

[00251] Condensation of 7 with phenylacetic acid followed by hydrolysis of the
methyl ester gave an acid which was condensed with aminodiphenylamine yielded
the amide. Removal of the Boc protecting group in this amide provided an
ammonium salt. Condensation of this salt with N-Boc-N-methyl-alanine followed by

removal of the Boc protecting group furnished SH-207.

SM-207
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H- 109 WD 2008/128171 PCT/ US2008/ 060215 [00248]
Anal ytical data for SM407: 1H NMR (MeOH d4, 300 M Hz)
W@®@2008328171 27 (m 12H), 6.94 (m 2H), 6.15 (m BEY/PS2008/060215
4.82-4.70 (m 1H), 4.53 (m 1H), 4.09-3.58 (m 5H),
[0R53F (M Ahbkdytica. &fa For7 SM-2074HI ,NRIR7 (300sMIBH)D,®. 87.22-6.80 (m,

m 1H), 2.05-1.81 (m 5H), 1.56 (m 3 13C NVR
Veiths 5560 e a5 am A3 350 30 43 g 45 8, S 3.42-2.85 (m,
163ah; ; ; , 312 . 3.

19030, 360 (¢ 3} %1 2.0 80, MTHSTCNMIESWHED8) 5 174.27, 172,09,
115120.941 86924, 6429)1, 324183, 371.88, 58184, BD.12, 148.18, 128.99, 127.76,

S TR E OB A5e 36 A5 T T AR TS 4 R 3 44,,18.06, 15.73,
[0024%b Anal ytical data for SM 408: 1H NVR ( MeOH- d4,

300 M Hz) 6 7.35-7.16 (m 15H), 6.18 (m 1H),

4.82-4.70 (m 1H), 4.53 (m 1H), 4.09-3.58 (m 5H),

3.30 (m 1H), 3.10 (m t, J= 6.0 Hz, 2H),

2.75 §m 1H)H? 2.72 (g, #%Mf’é%?%in 1H), 2.05-1. gbl

(m 5H), 1.56 (m 3H). 13cw3rgweo+d4, 300 M Hz) 6

174.3,  172.4, 169.0, 168. 5 142.3, 141 8, 132.9,

132.1, 129.1, 128.9, 128.7, 128.5, 127,37, 127.6,
127. 3, 126.2, 61)\8, 57104, 5 6, 34.9,

32.3, 31.7, 3QnN9. 247.5, SM 409 O N
N ON NHO0O0 I—\\/N
0]
N
H
[00253] Analytical data for SM-412: '"H NMR (MeOH-ds, 300 M Hz) o 8.81 (m,

1H), 7.41-7.26 (m, 10H), 6.06 (m, 1H), 4.56-4.43 (m, 3H), 4.11 (m, 2H), 3.99-3.76
(m, 4H), 3.58-3.47 (m, 4H), 3.32 (m, 1H), 2.72 (m, 3H), 2.34-1.80 (m, 6H), 1.60 (m,
3H), *C NMR (MeOH-d,, 300 M Hz) § 172.1, 169.2, 168.7, 164.1, 163.6, 160.2,
142.3, 142.0, 128.7, 128.2, 127.9, 127.7, 127.5, 127.3, 116.3, 62.2, 58.0, 57.8, 53.5,
50.3, 46.4, 37.3, 32.0, 30.8, 27.9, 15.2.

EXAMPLE 22
SM-413

0
HO,C O
\ N
HO H/ﬁ
N
atens
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HC N'' H- 110 WD 2008/ 128171 PCT/ US2008/ 060215

[ 00250] Anal ytical data for SM409: 1H NVR ( MeOH d4,
WQODsMNgz) 6 7.37-7.26 (m 10H), 6.16 (s, | H)PCHUSDOS/060215

(m | H, 4.26 (m | H), 4.06-3.92 (m 2H), 3.80 (m |
[00354] 3. 6&ﬂ31y&5a1(ma fbH)SMmzz IHS\IMZRH)MeCZHEzﬁ mo MZH&).89OO d,J=

2.30

2H) 8- 1%1z5(15H5%7 457,265%1119 ({;}%(moﬂ—bﬁ4@2( 2H 74@2@;2 lH) 4.00 (m,

3H) ; 6 a7

1682H}33§_3%%'M§ 3}%)2’%@27*({4% Alrlél:ioﬁzd\/gﬁ'ZI)H) 2%%%811 lHi 22723(25 3H), 2.30 (m,

132151) 20D1 R0 (G2SHY, 1.3961, 7= 1281243H1,2°C NME.ZMe@,H 64 380 M Hz) &

TR T S e e

I - VI12¢3~68 Neois, @@\@l WA 9, Bact Ny ON3 @ H7 41169 27 HNC
SM 207 " Reagent's and conditions: i. phenylacetic acid,

EDC, HOBt, N, N- diisopropylethylam ne, CH2C12; ii. 3N
Li OH, 1, 4- di oxane, then ii.

am nodi phenyl met hane, A@E 2é

N, N- di i sopr opyl et hyl am ne, q\pig4$12; iv. 4N HQ in

1, 4-di oxane, v. N-Boc-N-nethyl al anine, EDC,  HOBt,

N, N- di i sopr opyl et hyl ne, CH2Cl2; vi HCl in
1, 4- di oxane, 62% overy Si Condensat i on
of 7 wWith phenyl acet i Nld fo Io ydr ol ysi s of

the methyl ef,’gave a aC| as condensed

wi t h am nodi p gl am ne mdexRenoval of
the Boc prote g groQ th meHe ped an
amoni um sal t. ndensabron lof tﬂl s salt

N- Boc- N- net hyl - al anl ol l oned by renoval of the Boc
protecting group fur sh d SH 207. SM 207 N/

[00255] Analytical data for SM-414: '"H NMR (MeOH-d,, 300 M Hz) ¢ 8.80 (m,
1H), 7.41-7.26 (m, 12H), 6.09 (m, 1H), 5.12 (m, 1H), 4.56 (m, 2H), 4.32 (m, 1H),
4.18 (m,1H), 4.03 (m, 2H), 3.75 (m, 2H), 3.46 (m, 1H), 3.16 (m, 1H), 2.72 (s, 3H),
2.30-1.80 (m, 6H), 1.54 (m, 3H), °C NMR (McOH-d,, 300 M Hz) & 172.2, 171.4,
170.4, 169.1, 168.7, 142.3, 142.2, 136.0, 128.7, 128.4, 128.1, 127.9, 127.6, 127.5,
127.1,122.4, 119.6, 62.1, 57.6, 57.3, 46.4, 45.4, 33.4, 32.3,30.8,27.7, 15.2.

EXAMPLE 24
SM-415
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0OJ- ~-N OHOOHI / HNC HO - 111 WD 2008/128171
PCT/ US2008/ 060215 [00252] Anal ytical data for SM 207:

WO ROOBIVES1(B00 MHz, D20) 6 7.22-6.80 (m 15H), 5POBHUSHN8/060215

1H), 4.75 (m 1H), 4.38 (m 1H), 4.18-3.45 (m 5H),

[0RS4pR- 2. san@mncalaa)a f02SM4(15 IHI-})IMRZ(MéDH aapsq(mm HH) 8.97 (d, J =
13C_N 172.09,

1698f4HZ’114@ 6138 Mi (@310@&16 b(B(miLéIZI )g8; 801(29 Hrg 4.58 (m, 1H), 4.25

128§ 61H%238909@5193¥§732@ %?ﬂﬁﬁ%ﬁlgﬁﬁzﬁ 529625@11 1H), 2.49

15 78, 1HL5.62 (MEXANVALE5-287 @M 1.56 @, mmg (ISL fH),0"C NMR

1
1 (Dol Henow i 82sY 955 B 80 g 21 PR 67 a5 1265,
(Lnl) 127@'4)2735 1@6%@7%@7 54756547434513 1%@1%&%,7 44%13190315 31.2,
H)302 2%4(2ﬁ231|§|)3 2.34-1. 80 (m 6H) 1.60 (m 3H)
13C NVR (MeOH-d4, 300 M Hz) 6 172.1, 169.2, 168.7,
164.1, 163.6, 160.2, 142.3, 142.0, 128.7, 128.2,
127.9, 127.7, 127.5, 12EBAMPFI32562.2, 58.0, 57.8,
53. 5,

SM-416

N“'
H

[00257] Analytical data for SM-416: 'H NMR (MeOH-d,, 300 M Hz) § 8.95 (d, J =
8.1 Hz, 1H), 7.38-7.25 (m, 10H), 6.16 (m, 1H ), 4.80 (m, 1H), 4.56 (m, 1H), 4.25
(m, 2H), 3.92 (m, 3H), 3.47 (m, 1H), 2.72 (s, 3H), 2.60 (m, 3H), 2.34 (m, 1H), 2.12-
1.81 (m, 8H), 1.56 (m, 4H), 1.47 (m, 1H), 1.30 (m, 1H), *C NMR (MeOH-d;, 300
M Hz) 8 174.6, 172.4, 169.5, 168.4, 142.2, 142.0, 128.7, 128 .4, 127.8, 127.7, 127.5,
127.3,73.0, 61.7, 57.3, 57.2, 53.1, 51.9, 46.6, 42.0, 39.4, 34.4, 32.5, 31.2, 30.8, 27.2,
15.2.

EXAMPLE 26
SM-418
3 C
N
N,
HOM" N
Oz/NH Og” H O
N
N

H
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50.3, 46.4, 37.3, 32.0, 30.8, 27.9, 15.2. EXAMPLE 22
SM413 HRCON HON ONNHOOH NH- 112 WO
WQ@o08N2108171 PCT/ US2008/ 060215 [00254] Anal yt PCEUSIA8/650215
for SM413 1H NMR (MeOHd4, 300 M Hz) 6 9.00 (d, J =
81Hz 741726(m|OH), 6.17 (m 1H), 4.62

1H) 2H) . 3.75 3H),
1051, Ambync@% b 18 5T 3R, vty o o ¥l 6 7.37-7.25
3H) (2: . 18, 3
H) ) 1§ﬁ)H§fm6 gﬁﬁ@% (5;+ 13@ ﬁsnslgoé{/l')lﬁz)jl 4%44) @41.%)’,21.26 (m, 1H),
17244)3 393L(7, 3H)68.68;3. 4&811,53H)1Ha 270 (4 2319), 28381, 1H), 2.08-1.75 (m,

1. 10y 5 Gyl O epr gy o M3ig's g toteo2 1686

SM
Ana?i‘/'?lzcﬁaﬁzwdal?gwf é%g g\hdgl‘sl b g 1N2’7| 7, 1217*841%25’-5@]7 3, K/I3 ﬁfzgl 7,573,

6 8580, 1P, SI1Hp6. 97.3211,3’82634(?1:132172951(3 80-8R G270 5.2.
5.12(m 1H, 4.56 (m 2H), 4.32 (m 1H, 4.18 (m1
H, 403 (m 2H, 3.75 (m 2H), 3.46 (m 1H), 3.16 (m

IH, 2.72 (s, 3H), 2. 3@XA§@PL@2¢FD 1.54 (m 3H),
13C NVR (MeOH-d4, 300 M Hz) 6 172.2, 171.4, 170.4,

169.1, 168.7, 142.3, 142.2SM-3690, 128.7, 128.4,
128. 1, 127.9, 127.6, 127.5,

. /H“g

N“'
H

[00259] Analytical data for SM-419: 'H NMR (MeOH-d4, 300 M Hz) ¢ 7.37-7.25
(m, 10H), 6.16 (m, 1H), 4.89(m, 1H), 4.58 (m, 2H), 4.26 (m, 1H), 4.03-3.71 (m,
5H), 3.55-3.37 (m, 2H), 2.70 (m, 3H), 2.67 (m, 2H), 2.33 (m, 1H), 2.08-1.75 (m,
6H), 1.54 (m, 3H), °C NMR (MecOH-d,, 300 M Hz) & 173.5, 172.2, 169.2, 168.6,
1422, 141.9, 128.8, 128.7, 128.5, 128.4, 128.2, 127.8, 127.7, 127.6, 127.5, 127.3,
127.2,73.1,67.5,61.8,57.3, 46.6, 37.1, 35.9, 32.5, 32.1, 31.4, 30.8, 27.4, 15.2.

EXAMPLE 28
SM-420
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127.1, 122.4, 119.6, 62.1, 57.6, 57.3, 46.4, 45.4,
33.4, 32.3, 30.8, 27.7, 15.2. EXAMPLE 24 SM 415 O N
WORW®1IM17NH OO0 H N ' H - 113 WD 2008/ 128171 PCT/US2008/060215
PCT/ US2008/ 060215 [00256] Analytical data for SM 415:
1H NVR (MeOH d4, 300 M Hz) 6897(d 1H),
7.38-7.25 (m 10H), 6.
(m 1H), 4.25
3.20 (m 1H),
1H), 2.34 (
1.08 (s, 9H),
172.5, 169.0, 168. 4,
127.8, 127.7, 127.5, 137. . A ,
51.9, 46.7, 446 \?ﬁﬁ 31. 5, 312, 308 29. 4, 27.2,
a

15. 3. EXAMPLE 25 HO Ol \' N4ON ON NHO

H N' H [00257] lytical data for SM416: 1H NWR

(MeOHd4, 300 MHz) 6 8.95 (d, J = 8.1 Hz, 1H),

7.38-7.25 (m 1CH), 6.16 (m 1H) 480(m 1H), 4.56
[0(121611] 1H), Mm%cal(dnta £)SM24292  (HNNR) (M 7. 300 WHHZ) 5 7.38-7.25

(in 080608 EPlaf G4 G T 138 g mar. 3.7
NVR(aMe@H3eb, (n30(), 3.24 (m, 1H), 2.68(s, 3H), 2.49 (m, 2H), 2.37-2.32 (m, 1H),
2.15-2.00 (m, 5H), 1.84-1.80 (m, 1H), 1.56 (m, 6H), 1.00 (2d, J = 6.0Hz, 6H), "
NMR (MeOH-d,, 300 M Hz) & 175.4, 172.4, 168.9, 168.6, 142.2, 142.0, 128.7,
128.5, 127.8, 127.7, 127.5, 127.3, 61.8, 57.3, 53.0, 52.0, 46.6, 34.4, 32.5, 31.5, 30.9,
28.0,27.3,22.0,21.9, 15.3.

EXAMPLE 29
SM-421

[00261] Analytical data for SM-421: '"H NMR (MeOH-ds, 300 M Hz) o 8.95 (m,
1H), 7.38-7.14 (m, 15H), 6.17 (m, 1H), 4.85 (m, 1H), 4.56 (m, 1H), 4.23 (m, 1H),
4.04-3.85 (m, 2H), 3.73 (m, 1H), 3.46 (m, 1H), 3.20 (m, 1H), 2.70 (2s, 3H), 2.62 (t,
J=17.8 Hz, 2H), 2.45 (m, 2H), 2.30 (m, 1H), 2.05-1.81 (m, 7H), 1.54 (d, /= 7.2 Hz,
3H), *C NMR (MeOH-d,, 300 M Hz) & 174.8, 172.3, 169.0, 168.6, 142.2, 142.1,
1419, 128.7, 128.5, 128.4, 127.8, 127.5, 127.3, 126.0, 61.8, 57.3, 52.8, 52.0, 46.6,
35.2,32.9,32.5,31.8,31.4,30.8,27.2, 15.3.
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MHz) 6 174.6, 172.4, 169.5, 168.4, 142.2, 142.0,

128.7, 128.4, 127.8, 127.7, 127.5, 127.3, 73.0, 61.7,
w®7008/12871 2, 53.1, 51.9, 46.6, 42.0, 39.4, 34.BECT/B083/060215

31.2, 30.8, 27.2, 15.2. EXAMPLE 26 SM418 O N N

HO" NHOOH O N W HEXAMPILWx3@008/128171

PCT/ US2008/ 060215 [00258] Analytical data for SM 418:

1H NVR (MeOHd4, 300 M Hz) S1-4237-7.25 (m | OH), 6.16

(m 1H), 4.89(m 1H), 4.58 (m 1H), 4.40 (m 1H), 4.26

(m 1H), 4.03-3.83 (Oh 3 .

2.70 (m 3H), 2.33 (m\1
(m 3H), 13C NMVR d
169. 2, 168. 6, .2, 1420,

127.8, 127.7, 127.6, 127.5, .3 4, , 57.3,
57.1, 53.0, 51.9, 46. 9I\3INH 89, B4.7, 7, 31.3,
30.8, 28.0, 27.3, 1Rk 2. MPLE 27 SM 419 N ON
NHO OH NH [00259)Apal ytical data for SM 419: 1H

NVR (MeOH d4, 300 M Hg) 6 7.37-7.25 (m 10H), 6.16
(m 1H), 4.89(m 1H), 4.58 (m 2H), 4.26 (m 1H),
4.03-3.71 (m 5H), 3.55-3.37 (m 2H), 2.70 (m 3H),

1002637 (M AZEdtic B3 €D svith22: 24P RviR {R1dBRI-44, 300 M Hz) & 7.38-7.25
(m, 10H), 6.18 (s, 1H), 4.87 (m, 1H), 4.57 (m, 1H), 4.22 (m, 1H), 3.98 (m, 2H), 3.76
(m, 1H), 3.42 (m, 1H), 3.24 (m, 1H), 2.70 (2s, 3H), 2.49 (m, 2H), 2.37-2.32 (m, 1H),
2.15-2.00 (m, 4H), 1.78 (m, 1H), 1.68-1.58 (m, 3H), 1.55 (2d, J = 7.2 Hz, 3H), 1.27-
1.19 (m,2H), 0.95 (m, 6H), *C NMR (MeOH-d,, 300 M Hz) & 175.3, 172.4, 169.0,
168.6, 142.2, 142.1, 128.7, 128.5, 127.8, 127.7, 127.5, 127.3, 61.8, 57.4, 57.3, 52.9,
51.9,46.6,38.7,32.9, 32.5, 31.3, 30.8, 28.2, 27.3, 23.5, 22.0, 21.9, 15.3.

EXAMPLE 31
SM-423
@)
N
S/<\N
NH
O
NH ©0O
A
N"'
H
[00263] Analytical data for SM-423: '"H NMR (MeOH-ds, 300 M Hz) o 4.84 (m,

1H), 4.42 (m, 1H), 4.30 (m, 1H), 3.95 (m, 3H), 3.42 (m, 1H), 3.24 (m, 1H), 2.71 (s,
3H), 2.50 (d, J=7.2 Hz, 2H), 2.34 (m, 1H), 2.15-2.00 (m, 10H), 1.65 (m, 1H), 1.55
(2d, J =72 Hz, 3H), 1.16 (m,6H), 1.00 (m, 6H), *C NMR (MecOH-d,, 300 M Hz) &
1747, 172.2, 169.1, 168.6, 61.7, 57.3, 57.2, 56.6, 53.2, 50.3, 46.7, 41.8, 32.7, 32.6,
31.3,30.8,27.4,27.2,26.0,25.7,25.1,22.0,21.8, 15.2.
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6H), 1.54 (m 3H), 13C NVR (MeOHd4, 300 M Hz) 6
173.5, 172.2, 169.2, 168.6, 142.2, 141.9, 128.8,
WA 2881281108. 5, 128.4, 128.2, 127.8, 127.7, 127PGI/US2008/060215
127.5, 127.3, 127.2, 73.1, 67.5, 61.8, 57.3, 46.6,
37.1, 35.9, 32.5, 32.1, 31.4, 30.8, 27.4, 15.2.
EXAVPLE 28 SM 420 - 115 WD 2008/128171
PCT/ US2008/ 060215 0 N EXAMRHE3® H H [00260]

Anal yti cal data for SM420 é’} g\II\/R (I\/le()—l—d4 300 M Hz)
6 7.38-7.25 | . 6. D81 4.87 (m 1H),
4.58 (m 1H), 424(§m 1H) 398(m "2H), 3.75 (m
1H), 3.42 (m 1 24/TMNLHN, 2. 3H), 2.49 (m
2H), 2.37- MN 2. 15 1.84-1. 80
(m 1H), 1. 56 6H) ' 6H), 13C
NVR (MeCH-d4, 300 M Hz) 66.9, 168. 6,
142.2, 142.0, 128.7,0 .8, '127.7, 127.5,
127.3, 61.8, 57.3, 53)0.'52.0,46.6, 34.4, 32.5, 31.5,
30.9, 28.0, 27.3N2200. 21.9, 15.3. EXAMPLE 29
SM421 ONN Nz~ (NOWWH 00 H NH [00261]

Anal ytical data for SM421: 1H NVR (MeOH d4, 300 M Hz)
6895(m 1H), 7.38-7.14 (m 15H), 6.17 (m 1H),

[0025@?]5 A%l%c%ln;?a?al%p sy das: 4%%(}@3@% 4 rﬁ&b“y‘f‘ﬂs?s 725-7.18
gmgzﬁ) 5349 (tZZgg@S(HZ 1H;“4§9§m|'|4H%24‘l)r7 (% 4151%(4130 &hl 1H), 3.90
@n3H)340@nlH)300@n2H){21@3H)255241@n3H)238@n2H)
2.15-2.00 (m, 6H), 1.81 (m, 1H), 1.54 (m, 3H), 1.00 (m, 6H), “C NMR (McOH-d;,
300 M Hz) 8 174.7, 173.1, 169.1, 168.7, 143.6, 143.4, 128.0, 126.7, 124.7, 124.0,
61.8,57.3,56.9, 54.9, 53.1, 51.8, 46.8, 42.1, 41.5, 33.3, 32.7, 31.2, 30.8, 30.0, 27.6,

26.1,25.9,22.2,21.9, 15.2.

EXAMPLE 33
SM-426

[00265] Analytical data for SM-426: 'H NMR (MeOH-d,, 300 M Hz) & 7.64-7.55
(m, 4H), 4.65 (d, J = 16.2 Hz, 1H), 4.55 (m, 1H), 4.39 (d, J = 16.2 Hz, 1H), 4.22
(m, 1H), 3.98 (m, 2H), 3.76 (m, 1H), 3.42 (m, 1H), 2.70 (s, 3H), 2.47 (m, 2H), 2.37-
2.32 (m, 1H), 2.15-2.00 (m, 6H), 1.83 (m, 1H), 1.54 (m, 3H), 0.95 (m, 6H), "
NMR (MeOH-d,, 300 M Hz) & 174.7, 173.5, 169.5, 168.7, 143.6, 143.4, 127.8,
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3H), 13C NWVR (MeOHd4, 300 M Hz) 6 174.8, 172.3,

169.0, 168.6, 142.2, 142.1, 141.9, 128.7, 128.5,
W 2884281107, 8, 127.5, 127.3, 126.0, 61.8, 57. 3pCHRSBIS/060215

52.0, 46.6, 35.2, 32.9, 32.5, 31.8, 31.4, 30.8, 27.2,

15 3275 121564, 1\&@320@8018887517 4PC517/2J$50@8/2@662354£W4£421,41.5,

M 422 " H [00262]

Anaﬁ?fér ¢hp; %i)a?% a?7f4oP6§M22252229rP#\R/F%5(3\/eo+ d4, 300 M Hz)

6 7.38-7.25 (m | OH), 6.18 (s, 1H), 4.87 (m 1H),

4.57 (m 1H), 4.22 (m 1H), 3.98 (m 2H), 3.76 (m

1H), 3.42 (m 1H), 3.24RXAMPLE 2470 (2s, 3H), 2.49

(m 2H), 2.37-2.32 (m 1H), 2.15-2.00 (m 4H), 1.78

(m 1H), 1.68-1.58 (m 3H) SM48% (2d, J = 7.2 Hz, 3H),

1.27- 1.19 (m2H), 0. 95 (m 6H), 13C NVR (MeOH d4, 300

M Hz) 6 175. 3, & 169 8.6, 142.2, 142.1,

128.7, 128.5, 1 7.8, . %, 127.3, 61.8, 57.4,

28.2, 27.3, 23.5, 22.0,
0 N4ON NH O NH O NO
SM 423: i H NVR (MeOH
4.42 (m 1H), 430\(m 1H),
1H), 3.24 (m 1H), H (s,

[00266] Analytical data for SM-427: '"H NMR (MeOH-ds, 300 M Hz) & 7.45 (m,
1H), 7.20-7.10 (m, 3H), 5.07 (m, 1H), 4.88 (m, 1H), 4.43 (m, 1H), 4.22 (m, 1H),
3.98 (m, 3H), 3.48 (m, 1H), 2.89 (m, 2H), 2.75 (s, 3H), 2.55 (d, J = 6.6 Hz, 2H),
2.44 (m, 1H), 2.30-1.78 (m, 11H), 1.55 (m, 3H), 1.00 (m, 6H), *C NMR (MecOH-
ds, 300 M Hz) & 174.7, 172.7, 169.5, 168.5, 137.6, 136.9, 128.8, 127.1, 126.0, 61.9,
57.3,56.7,53.2,51.9, 46.7, 42.1, 41.5, 32.6, 31.2, 30.8, 29.3, 27.4, 26.1, 22.2, 21.9,
20.8, 15.2.

EXAMPLE 35
SM-429

[00267] Analytical data for SM-429: '"H NMR (MeOH-ds, 300 M Hz) & 7.64 (m,
3H), 7.53-7.32 (m, 6H), 4.87 (m, 1H), 4.55-4.40 (m, 3H), 423 (m, 1H), 3.98 (m,
2H), 3.82 (m, 1H), 3.38 (m, 1H), 2.71 (s, 3H), 2.46 (d, J = 7.2 Hz, 2H), 2.33 (m,
1H), 2.15-1.78 (m, 7H), 1.53 (2d, J = 6.9 Hz, 3H), 0.98 (m, 6H), C NMR
(MeOH-dy, 300 M Hz) 3 174.8, 173.2, 169.6, 168.7, 141.7, 141.2, 139.6, 129.2,
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3H), 2.50 (d, J= 7.2 Hz, 2H), 2.34 (m 1H), 2.15-2.00
(m 10H), 1.65 (m 1H), 1.55 (2d, J = 7.2 Hz, 3H),
Wa208/18176H), 1.00 (m 6H), 13C NVR (MeOH d4, BODUSOBEAG6021S

6 174.7, 172.2, 169.1, 168.6, 61.7, 57.3, 57.2. 56.6,

53 228 991237541@771 126.18].2532678 3225565$B(351$Q487 2724421, 41.5,
1. 22 0 21.8. 15.2. - 117 VO

2ooéﬁPzé%,lﬁp%:ﬁ/‘)@s%és?@%ozzzl% %)%Aﬂ/ﬁLE 32 SM425 0 N

4 ONNH ONHO N H[00264] Analytical data for

SM 425: 1H NVR (MeOHd4, 300 M Hz) 6 7.25-7.18 (m

4H), 5.36 (t, J = 7.5 HEXANIPLES89 (m 1H), 4.47 (m

1H). 4.30 (m 1H), 3.90 (m 3H). 3.40 (m 1H), 3.00

(m 2H), 2.71 (s, 3H), 2.55M438 (m 3H), 2.38 (m

OH), 2.15-2.00 (m. 6H), 1.81 (m 1H), 1.54 (m 3H),
( d

1.00 (m 6H), 300 M Hz) 6 174.7,
173.1, 169.1, : 3. 6, M, 128. 0, 126 7,
124.7, 124.0, 3, 54.9, 51. 8,
46. 8, 42145333% : ) .0, 27.6,
26.1, 25.9, 22.2, 2K 9 5 IH= 33 426 0O N
40N - N\H O\ CF3 N¥Yo O 00265] tical data
for SM426: iH NI\<R (MeOH d4, 300 M Hz) 4-7.55
N
H
[00268] Analytical data for SM-430: 'H NMR (MeOH-d,, 300 M Hz) & 8.05 (d, J =

7.8 Hz, 1H), 7.88 (m, 1H), 7.81 (d, J = 8.1Hz, 1H), 7.57-7.43 (m, 4H), 4.87-4.80 (m,
3H), 4.49 (m, 1H), 4.23 (m, 1H), 3.98 (m, 2H), 3.85(m, 1H), 3.43 (m, 1H), 2.71 (s,
3H), 2.50 (d, J =6.9Hz, 2H), 2.33 (m, 1H), 2.15-1.78 (m, 7H), 1.53 (2d, J=7.2 Hz,
3H), 0.99 (m, 6H), “C NMR (MeOH-d4, 300 M Hz) & 174.7, 173.0, 169.3, 168.7,
134.3, 133.9, 131.7, 128.8, 128.2, 126.4, 125.8, 125.5, 123.4, 61.8, 57.3, 56.7, 53.1,
51.8,46.7,42.1,41.4,41.3, 35.0,32.6,31.1,30.8,27.3,26.2,22.2,21.9, 15.2.

EXAMPLE 37
SM-431
O
N
N,
NH
O .
NH Q0" 5
N
N
H
[00269] Analytical data for SM-431: '"H NMR (MeOH-ds, 300 M Hz) & 7.45 (m,

1H), 7.25-7.17 (m, 3H), 5.40 (t, J = 7.8 Hz, 1H), 4.88 (m, 1H), 4.46 (m, 1H), 4.25
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(m 4H), 4.65 (d, J = 16.2 Hz, 1 H, 455 (m 1 H),
4.39(d, J =16.2 Hz, 1 H), 4.22 (m 1H), 3.98 (m

WQROS1ZI76 (m 1H), 3.42 (m 1H), 2.70 (s, 3H)PCRUSZ08/060215
(m 2H), 2.37- 2.32 (m 1H), 2.15-2.00 (m 6H), 1.83

(m (hHH), 13.98 (ramHBH).40 Gn 9B 31006H), 2H1,.3C71 NVBRH), 2.55 (m, 2H), 2.44
(MeOHd4, 300 M Hz) 6 174.7, 173.5, 169.5, 1687,

14301, 13284 (112’72.%),’ 2.15-3.98 (mpdHobg ] {op ¥, .53 (m, 3H), 1.00 (m,
PCT %H%z@@N%ﬁ%ﬂvﬁoﬁ%-%o MA22)% 1325, $13. L2390, 184.68143.6, 143 3,
57.4, '57.2, 56.6, 52.9,” 51.8, '46.7. 42 4 4271, 41,5,

32. 527.8117%.5,30048, 62D, £7.32665, 523, 53.2231.8, 401, 40.1,141.8.35.1, 33.4,

EXA| 7 H NHO O H [00266
Anab 301 2 YAt 27 dnPtb2 RS e da. 300 M Ho)
6 7.45 (m 1H), 7.20-7.10 (m 3H), 5.07 (m 1H), 4.88
(m 1H), 4.43 (m 1H), 4.22 (m 1H), 3.98 (m 3H),
3.48 (m 1H), 2.89 (m XHXAMPIE 38, 3H), 2.55 (d, J =
6.6 Hz, 2H), 2.44 (m 1H), 2.30-1.78 (m 11H), 1.55
(m 3H), 1.00 (m 6H), 13CSNUR3ZMeOH+ d4, 300 M Hz) 6
174.7, 172.7, 169.5 168.5 137.6, 136.9, 128.8,

127.1, 126.0, p1.93\ 57,5 53.2, 51.9, 46.7,
42.1, 41.5, 326, ~N 30.8\ 29.3, 27.4, _26.1, 22.2,
21.9, 20.8, 1% 27 EXAMPLE 3N M 429

@ 0 \/~\\
NH NH 00 N H
O NH
?NH O
N\
s

[00270] Analytical data for SM-432: 'H NMR (MeOH-d,, 300 M Hz) & 7.38-7.25
(m, 10H), 4.80 (m, 1H), 4.32 (m, 2H), 4.18 (m, 1H), 3.98(m, 2H), 3.87 (m, 1H), 3.63
(m, 1H), 3.49 (m, 1H), 2.70 (s, 3H), 2.50 (d, J = 7.2 Hz, 2H), 2.32 (m, 1H), 2.15-
1.74 (m, 7H), 1.56 (m, 3H), 1.00 (m, 6H), *C NMR (McOH-d,, 300 M Hz) 5 174.7,
173.0, 169.1, 168.6, 142.8, 128.6, 128.4, 128.1, 126.7, 61.8, 57.2, 56.7, 53.1, 50.9,
46.7,44.0,42.0,41.5,32.6,30.8,27.1,26.1,22.2,21.9, 15.2.

EXAMPLE 39
SM-433
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[00267] Analytical data for SM 429: 1H NVR (MeOH d4,

300 MHz) 6 7.64 (m 3H), 7.53-7.32 (m 6H), 4.87 (m
WQaRHos/128136- 4. 40 (m 3H), 4.23 (m 1H), 3.98 (nPCT/R5H008/060215

3.82 (m 1H), 3.38 (m 1H), 2.71 (s, 3H), 2.46 (d, J =
[00(27%] Flﬁ _Ahi)ﬂynzalsc&ta( for SMH)33 21}15;1\1117(8/&(@31 dzH)()o u Ha) 8 7.54-7.22

5000 95) “eortm D). 148 (. 1K) 44 I AEDLAD9A Ay ign: 1. 3.40 (m.

13916, 420 23H) 2 AL, /U0 SNBAIROLTL) PETHUBAYORLDOOYS- 6.9 bz,

128.9) 1075 126.1, 12579

53 OH) 5198 (mA6HY, &NMRQMe(DH 441360M$ﬁ)@ 1737,87331169.3, 168.7,

0 NABR 14 A5 70N 083683 hn V1 L Bl or 0% 532

SM 43% 44 N\@(ﬁwmsdégogﬁo? Mldg)so@ 87. @526(@' 229, 21.97182.
757743'(m4H) 487.480(m 3H) 449(m1H)
4.23 (m 1H), 3.98 ( 1H), 3.43 (m 1H),
2.71 §s, gDH), 2] 50 (d %ﬁél\gﬁi‘%% W 33 (m(lH) "
2.15-1.78 (m 7H), 1.53 (2dy;3347. 3H), 0.99 (m
6H), 13C NVR (NeOHd4, 300 M 1B) 6 174 7, 173.0,

169.3, 168.7, 1®4.3, 133.9, 131.7, 128.8, 128.2,
126. 4. 125.8.\ 12 . 1.8, 57.3, 56.7, 53. 1,
51.8, 46.7, 42~/ 4\ 4, 6,

27.3, 26.2, 22.2, 20:
N NH O NH 00 0

[00272] Analytical data for SM-434: '"H NMR (MeOH-ds, 300 M Hz) & 7.60 (m,
4H), 7.38 (m, 4H), 7.30 (m, 1H), 4.86 (m, 1H), 4.57-4.36 (m, 3H), 4.22 (m, 1H),
4.04-3.89 (m, 3H), 3.42 (m, 1H), 2.71 (s, 3H), 2.49 (d, J = 6.6 Hz, 2H), 2.35-1.79
(m, 8H), 1.53 (2d, J= 6.9 Hz, 3H), 0.98 (m, 6H), *C NMR (McOH-ds, 300 M Hz)
8 174.7,173.2, 169.2, 168.7, 141.1, 140.3, 138.0, 128.9, 128.0, 127.3, 127.1, 126.9,
61.8,57.3,56.9, 53.1, 51.8, 46.7, 42.8, 42.1, 41.5, 35.2, 32.6, 31.2, 30.8, 27.4, 26.0,
22.2,219,15.2.

EXAMPLE 41
SM-227

NH
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H [00269] Analytical data for SM431: 1H NWMR
(MeOHd4, 300 MHz) 6 7.45 (m 1H), 7.25-7.17 (m

w@Rog/ 1140 (t, J= 7.8 Hz, 1H), 4.88 (m 1H), 4P@BUS2INP8/060215
1H), 4.25 - 120 WO 2008/ 128171 PCT/ US2008/ 060215 (m

[00]2!903] 3. 9&n@mtlc&|-ﬁata For4SM-027:1HH, NMR’)Q3(QOT1MH:k‘,|)D2(2) 317.34-7.12 (m,

2. 1601;8 wz(ﬁar dﬁ) . 'f%gqaz@ 0 121$(L{;m 3 Pﬁ)i 4?%)@1 1%04 50 (m, 1H),
(m 3 8@"@111 112% %Bm%ﬁg(m3@%)7M3W126Hé73417£m1?ﬁ) 558 (s, 3H),

169.5
61 9,365, 31H)582® 1.82.(8, 553, 24154, B= %635 Flz, D)1 CAMR (75 MHz,

> 5:018 3 akiie o8 28 Sp08n Pk N 29GSRy 672 12753

[OO%Y@]l 98] yRi 596157 qiﬁt@ doun7 §M4ﬂ’§31?0 31%2'%4?26 M@@zir Q’ﬂal3 15.46.
MHz) 6°7.38:7.25 (m 10H),

(m 2H) 418(m 1H) 398(m 2H) 387(m 1H) 363

(m 1H), 3.49 (m 1H), 2. 7o 2. 5o (d, J =7.2
Hz, 2H), 2.32 (m 1ro ED@5 iELi%4 m 1.56 (m
3H), 1.00 (m 6H), 13C NMR %ﬁ? d4, 300 M Hz) 6
174.7, 173.0, 169.1, 168.6 .8, 128.6, 128.4,
128.1, 126.7, 61.8, 5% 2, 56.7, 53.1, 50.9, 46.7,
44.0, 42.0, 41.5, 32 30 8, 27.1, N 22.2, 21.9,

15. 2. EXAI\/PLE3 N_O OO0OH

M

[00274] Analytical data for SM-211: '"H NMR (300 MHz, D,0) ¢ 7.23-7.02 (m,
10H), 5.85 (s, 1H), 4.70 (m, 1H), 4.32 (m, 1H), 4.01 (m, 1H), 3.85 (m, 1H), 3.65-
3.20 (m, 4H), 2.90-2.70 (m, 2H), 2.27-2.03 (m, 3H), 2.01-1.43 (m, 8H), 1.36 (d, J =
6.90 Hz, 3H), 0.78 (t, J = 7.3 Hz, 3H), 0.76-0.70 (m, 6H); °C NMR (75 MHz, D,0)
8 176.89, 173.57, 170.10, 170.06, 142.14, 142.08, 129.86, 129.77, 128.72, 128.62,
128.35, 128.21, 62.77, 58.54, 56.95, 49.58, 49.29, 48.82, 48.72, 48.43, 48.14, 43.00,
31.92,26.74, 22.83, 22.64, 20.33, 16.55, 11.20.

EXAMPLE 43
SM-212

ST A~ C
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- 121 WD 2008/128171 PCT/ US2008/ 060215 [00271]
Anal ytical data for SM433: 1H NMR (MeOH d4, 300 M Hz)
W@2008828171 22 (m 9H), 4.86 (m 1H), 4.48 (m 1M)T/US2008/060215
4.4-4.19 (m 3H), 4.09-3.84 (m 3H), 3.40 (m 1H),
[0R7FL (s, Adadytic2. dfda (fok, SWE262:6 'HzZNMAH)Y 302 M3z, IDAH) §17.37-7.16 (m,

8H), 1.53 d, J= 6.9 Hz 3H), 0.98 (m. 6H), 13C NMR
NSRS 550, N b SRty & et Fn da0gm st 3.08 (s 1H), 3.96
141, 1111313.@7 (m3hp ’3.4]23929ém}§ﬁ),22.5§-¥.8/03m, Ji%ﬁz,ll.sz (t,J=7.2 Hz,
127.8, 127.3, 61.8, 57.3 6.9, '53. 2, 1.8, 6. 7,

42. OH)A09% (t, 4 25 135.60); 32, BMR (72 M0 [80) 271 3,426878.01, 169.39,

22. . . M

0\ oW1 52 o Aoyt daP- At 4% Br TR ASI) 391 AR2: 6277,
(Megbhd457 8905\ Hzsh 49, 5168, 4mss, 4651, 44. BB 3082, 44pe, 26.29, 23.69,
7.30 (m 1H), 4.86 (m 1H), 4.57-4.36 (m 3H), 4.22

(m 232H,850.04-3.89 (m 3H), 3.42 (m 1H), 2.71 (s,

3H), 2.49 (d, J = 6.6 Hz, 2H), 2.35-1.79 (m 8H),

1.53 (2d, J= 6.9 Hz, 3H), 0.98 (m 6H), 13C NMR

(MeOHd4, 300 M Hz) 6 EAATMPLIS4Z, 169.2, 168.7,

141.1, 140.3, 138.0, 128.9, 128.0, 127.3, 127.1,

126.9, 61.8, 57.3, 56.9, 5312]351.8, 46.7, 42.8,

42.1, 41.5, 35.2, 32.6, 31.2, 30.8, 27.4, 26.0, 22.2,

21.9, 15.2. EXAVPLE 410 sm 227 / Ha S NH ~NH O /
- 122 WD 2008/128(171 HBCT/ 08/ 06
N
o
N NH
H ©9¢ O

[00276] Analytical data for SM-213: '"H NMR (300 MHz, D,0) ¢ 7.38-7.20 (m,
10H), 6.05 (s, 1H), 4.89 (m, 1H), 4.62 (m, 1H), 4.53 (m, 1H), 4.36-4.10 (m, 2H),
3.95-3.40 (m, 4H), 3.28-3.10 (m, 1H), 2.50-1.75 (m, 9H), 1.59 (d, J = 7.2 Hz, 3H),
1.01-1.85 (m, 6H); °C NMR (75 MHz, D,0) § 177.09, 173.01, 169.46, 167.43,
141.52, 141.39, 129.24, 129.16, 128.11, 127.96, 127.78, 127.64, 61.80, 58.06, 57.17,
56.51, 51.72, 49.30, 48.73, 48.25, 47.87, 41.42, 27.32, 26.29, 22.25, 22.15, 21.88,

15.92.
EXAMPLE 45
SM-209
F
o)
%N C
A N
N NH O
o)
_NH H O -
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[00273] Analytical data for SM 227: 'H NVR (300 MHz,

D20) 6 7.34-7.12 (m | OH), 5.92 (brs, | H), 5.23 (dd,
WQ@200812106, 5.34 Hz, | H), 4.65 (m | H), 4.50P¢NS1008/060215
H, 3.8 (m I H, 352 (m I H, 345 (m | H, 3.31

(m I H, 3213 (m | H, 2.58 (s, 3H), 2.36 (m 1H),

1078 v | Antbipslglolrist 83120907 M 40§17 4hOR§ 1 32705 (m, 4E),
1406@&6#%%& ). 527 (§3IH% 02@1 1187423, 1. @1]1134113 ax; i), 3.97 (m,

58.52, 57 68, 47 10,” 31.
30. 9H), RF3-330 (ﬂBlHﬁ 3. E)(AN/PI(E AH) QSMQﬂ,JlH)@NS (O3N), H3®1.60 (m,

(30%’*&&53‘%&03 02%’] Efgng%t E%O ﬁga ﬁ 9515%%1%@1 qs! MWR D,0) 8

| ZD@SM’V 17?92 1”69(35% (1%}3048 Ir&7342@317 (9(1112'95"_5)') 1264@,?1(5181 115.53,

m 6398, 5”232;15614&;351(% 49198, 46.83635.07, 3.9, 34.39030182, 27.44, 19.18,
,137@? = 7.3 Hz, 3H), 0.76-0.70 (m 6H); 13C

NR? B'M&’ D20) 6 176.89, 173.57, 170.10, 170. 06,

142. 14, 142.08, 129.86, 129.77, 128.72, 128.62,

128.35, 128.21, 62.77, 58.54, 56.95, 49.58, 49.29,

48.82, 48.72, 48.43, 48E1>ﬂAMEL@046 31.92, 26.74,

22.83, 22.64, 20.33, 16.55, M];é . EXAMPLE 43 SM 212
ON ON ~-NON NHHO 2008/ 128171

PCT/ US2008/ 060215 [00275] Anal ytigal data for SM 212:
'HNI\/R(300I\/HZ D20) 6 7.37-7.16 (m | OH), 6.12 (m
I H),482(m H)O456(m I 4.20 (m | H),
4.08 (m |

[00278] Analytical data for SM-210: '"H NMR (300 MHz, D,0) ¢ 7.22-7.03 (m, 4H),
6.95-6.80 (m, 4H), 5.90 (s, 1H), 4.82 (m, 1H), 4.35 (m, 1H), 4.12 (m, 1H), 3.89 (m,
1H), 3.82-3.15 (m, 4H), 2.60 (s, 3H), 2.30-1.50 (m, 9H), 1.42 (d, J = 7.2 Hz, 3H),
0.82-0.65 (m, 6H); >C NMR (75 MHz, D,0) & 176.09, 172.70, 169.50, 160.53,
137.27, 137.14, 129.49, 129.35, 115.92, 115.84, 115.80, 115.62, 62.10, 61.80, 58.07,
56.54, 52.26, 46.59, 42.28, 41.38, 32.40, 31.35, 27.43, 25.98, 22.16, 15.59.

EXAMPLE 47
SM-230
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(m 1H), 3.87 (m 1H), 3.42-3.25 (m 2H), 2.52-1.70

(m 14H), 1.52 (t, J = 7.2 Hz, 3H), 0.98 (t, J = 7.5
woH20086828171 13C NVMR (75 MHz, D20) 6 176.45, 173.BQT/US2008/060215

169. 39, 168.33, 141.38, 141.23, 129.27, 129.16,

128.10, 127.73, 127.55,0127.52, 62.77, 62.11, 57.92,

57.01, 52.49, 51.94, 47||58, 46.71, 41.39, 31.82,
27.26, 26.29, 23.69; > ) EXAMPLE 44 SM 213

ONI / ONNNHQ ~~AH [ 00276]

Anal ytical data for SM g13% (30 , D20) 6
7.38-7.20 (m | , ﬁ .89 (m | H,
4.62 (m | H, 4.53 ( HH) {)364 D0 (m 2H),
3.95-3.40 (m 4H), 3.M83.10 (m 1H), 2.50-1.75 (m
9H), 1.59 (d, J=72Hz 3H, 1.024Z.85 (m 6H); 13C
NVR (75 MHz, D20) 6 177. 09 173.0 .46, 167. 43,
141.52, 141.39, 129.24, 129.16, 12 127. 96,

127.78, 127.64, 61.80, 58.06, 57.17,— 56.51, 51.72,
49.30, 48.73, 48.25, 47.87, 41.42, 27.32, 26.29,
22.25 22.15 21.88, 15 92. EXAVPLE 45 SM 209
[00R7P] /  OAwalticrindata fHSM-239: H NMR 7300 Wbz 606) Ms@ﬂ T (m, 3H),

A T i S T e 5

( m lﬂlbi)z 55(s90H(,2,28-1. st)z (mA130), ( 2-1.3Hm, 3H)46.8070.60 (nH)6H).
A3 (m I H), 3.97 (m

EXAMPLE 48
SM-428
o
N
>\)\\ m
NHCHPh,
O\NH O
N\
N
H
N
N
H
EXAMPLE 49
SM-435
NH \
NH O o
N“'
H
EXAMPLE 50
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1H), 3.85-3.60 (m 1H), 3.50-3.10 (m 3H), 2.80 (m
1H), 2.65 (s, 3H), 2.30-1.60 (m ©6H), 1.46 (d, J =

W@ 2084#28178H) , 1.12-0.85 (m 6H); 13C NVR (75 MET/USR03/060215
6 180.27, 172.52, 169.36, 160.48, 137.37, 137.19,
129. 55, 129.45, 115.81, 1135M336 61.98, 57.32, 56.43,
51.92, 49.98, 46.81, 35.07, 32.70, 31.30, 30.82,
27.44, 19.18, 18.76,
N ON NONHNHHO
for SM210: 'H
6.95-6.80 (m
(m 1H, 4.12
4H), 2.60 (s H). , 1. .
Hz, 3H), O.85-0.65 (m\\- H; 13C NVR (75 Miz, D20) 6
176. 09, 172. 70, 169.50 160.53, 137.27, 137.14,
129.49, 129.35, 115.92, 115.84, 115.80, 115.62, 62.10,
61.80, 58.07, 56.54, 52.26, 46.59, 42.28, 41. 38,
32.40, 31.35, 27.43, 25. 15. 59. EXAMPLE 47
SM 230 -125 WO 2008/ 12%%&&008/ 060215 O Np
ON N NO ,NHH[00279] lea,Byti cal data for SM 230:
'HNI\/R(300I\/Hz D20) 6732 7.16 (m 3H),

QN“TS»E@

H

[00280] Analytical data for SM-437: '"H NMR (MeOH-ds, 300 M Hz) & 7.45 (m,
1H), 7.30 (m, 4H), 7.14 (m, 1H), 7.02-6.84 (m, 2H), 5.43 (t, J = 8.1 Hz, 1H), 4.79
(m, 1H), 4.39 (m, 1H), 4.00-3.77 (m, 4H), 3.56 (m, 1H), 3.40 (m, 1H), 3.00 (m,
6H), 2.70 (s, 3H), 2.49 (m, 1H), 2.28 (m, 1H), 2.00-1.75 (m, 6H), 1.54 (d, J = 6.6
Hz, 3H), "C NMR (McOH-ds, 300 M Hz) & 174.1, 173.0, 169.1, 168.5, 143.6,
1432, 137.4, 130.6, 127.7, 126.5, 124.5, 124.4, 62.1, 57.3, 54.8, 52.6, 51.6, 46.6,
35.1,33.4,32.4,31.4,30.8,30.0,27.5, 15.2.

EXAMPLE 52
Binding of Inhibitors to XIAP

[00281] In order to test the binding ability of the conformationally constrained Smac
mimetics to IAP proteins, a sensitive and quantitative in vitro binding assay using
the fluorescence polarization (FP) based method was developed and used to
determine the binding affinity of Smac mimetics to XIAP protein (Nikolovska-
Coleska et al., Anal. Biochem. 332:261-73 (2004)). For this assay, 5-

carboxyfluorescein (5-Fam) was coupled to the lysine side chain of the mutated
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7.12-7.05 (m 2H), 5.02 (m 1H), 4.32-4.12 (m 3H),
4.02-3.20 (m 5H), 3.10 (m 1H), 2.52 (s, 3H),

WQ@28428132 (m 12H), 1.42-1.39 (m 3H), 0.82- 0PGDUS2IM8/060215
6H). EXAMPLE 48 SM 428 ONN O NHCHPh2 NH 00 H N
H EXANHL@&&Q 5thBE—K O-FaiN)-NHYHterndd SMYIH)O0 ThdN KHvalue of the
EXAMPLE 50 2008/ 128171 PCT/ US2008/ 060215
SM hg}ghngcpﬁ\ﬁMSFcp ti P é(LéP,_B PF'5 Rjotein was determined to be 17.92 nM,

showing that this peptide binds to the surface pocket of the XIAP protein with high
affinity. The recombinant XIAP BIR3 protein of human XIAP (residues 241-356)
fused to His-tag was stable and soluble, and was used for the FP based binding
assay.

[00282] The dose-dependent binding FP experiments were carried out with serial
dilutions of the tested compounds in DMSO. A 5 ul sample of the tested samples
and preincubated XIAP BIR3 protein (30 nM) and SMS5F peptide (5 nM) in the
assay buffer (100 mM potassium phosphate, pH 7.5; 100 pg/ml bovine gamma
globulin; 0.02% sodium azide, purchased from Invitrogen™ Life Technology), were
added in Dynex 96-well, black, round-bottom plates (Fisher Scientific) to produce a
final volume of 125 ul. For each assay, the bound peptide control containing
recombinant XIAP BIR3 protein and SM5F (equivalent to 0% inhibition) and free
peptide control containing only free SM5F (equivalent to 100% inhibition) were
included. The polarization values were measured after 3 hrs of incubation when the
binding reached equilibrium using an ULTRA READER (Tecan U.S. Inc., Research
Triangle Park, NC). 1Cso values, the inhibitor concentration at which 50% of bound
peptide is displaced, were determined from a plot using nonlinear least-squares
analysis. Curve fitting was performed using GRAPHPAD PRISM software
(GraphPad Software, Inc., San Diego, CA).

[00283] Alternatively, in an optimized procedure, FP experiments were performed in
Mucrofluor®, ThermoLabsystems, black, round-bottom plates (Fisher Scientific)
using the Ultra plate reader (Tecan, Research Triangle Park, NC). The dose-
dependent binding experiments were carried out with serial dilutions of active
compounds. A 5 ul sample of the tested compound and preincubated XIAP BIR3
(30 nM) and SMS5F Smac-Flu peptide (5 nM) in the assay buffer (100 mM
potassium phosphate, pH 7.5; 100 ug/ml bovine gamma globulin; 0.02% sodium
azide), were added in 96-well to produce a final volume of 125 ul. For each assay,
negative controls containing XIAP-BIR3 and SM5F Smac-Flu (equivalent to 0%
inhibition) and positive controls containing only free Smac-Flu peptide (equivalent
to 100% inhibition) will be included on each assay plate. The plates were mixed on

a shaker for 15 min and incubated at room temperature for 1-3 h. Polarization
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H EXAMPLE 51 SM 437 O 4NO O NHH XC. F N' H
[ 00280] Anal ytical data for SM437: 1H NVR ( MeOH d4,
w@e®sheddz) 6 7.45 (m 1 H), 7.30 (m 4H), 7. 1ECT/H$2088/060215

H, 7.02-6.84 (m 2H), 5.43 (t, J = 8.1 Hz, 1 H), 4.79

(m vhluk)) werk. 188as(irad dt ckitatidn QR 3lekgth(atd 88 Iy ardl &Bis§ioh wavelength
, 3.40 (m | , 3.00 . .6 2.70 9

l(_l) m 24 ﬁ)’i(,) 1(21.2 8 Tbg,? pqng}lyagg(g}lol@lb;%oQ nerg er1Vf§ g%or{ldthe Jequation %

6. SinttBisiond H) 100 B PV pIVRE 4 !

173?“(@1 fen. 1,0016@.“%', gﬁ b 143513%%6;@&13% 6615 peptide contro

127 (Minith2b n®P) @A), i&zhe houb pLptide7 cBntrBArBixi5al 61P) 1Cs, the

51.6, .46. 6, 4,..31.4, 30 8, .30 0, 5,

15. ﬂlhﬂ@seAM@ngrémwnWﬁl@%ﬁ( qfhoupe poRtide s digplaped. Wi Uetermined

[ 0023 tht BIAIRE nbAlih&S lea&thsﬁlubﬂeﬁ dhdgsiabinll ichidve HHttihd®as performed
conformational |y constrained Smac mmnetics to

pr oveing $jraphRagnidiisni veofamreqd%hﬁ:t Kt mlu«:/ éo1i & Swiagrmimetic was derived
bi ndi ng.,assa us' rescen at.i on
(FP 10 aghee dmﬁeﬁuﬁe eve (Po %1(3 d% gp bﬁ/HPzas%l%ra rnathernatlcal

t he nithvdi ang saftivhr sEymﬁéal@erelﬂsp&efdrw BeaRedd iy sPr Ot ei n
leolovska- Col eska et at Anal Bi ochem 332:261-73

[00288b4) ) . Vi tepied 1adhepindsg é%ﬁbosbyfqoa&t@%@ml\ly(@nﬁfaﬁ)wd Smac

127nﬁ%ﬁ%gg}q2@%%@%@0@@@%@2*@%@%@1 g;pt ?1‘32 XTAP BIR3

Abu BREelK-aé Sh&mr)n Nﬂlﬂe 0t athoedbiBMRE affirlities Wetewadrdehanf 10-fold better

t he n ptid o XI AP. BI R3 rotelnvva

det é‘}an‘h E%%l gl@g iy @f‘%ﬁ%mturaé%w ﬁ@pttfﬁ @Qa@w%) (1,183 +
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inity. The Teconbi nant protein of

hunaﬂmeAQn(m@ﬁnmue§12£xwaﬁﬁy fused to His-tag was

stabl e and sol ubl e, and was used for the FP based

bi nding assay. [00282] The dose-dependent bi ndi ng FP

experiments were carried ogipyd bh serial

Name I1Cso (UM)
SM-401 <1
SM-402 <1
SM-403 <1

YP-245P3 <100

YP-246P <10
SM-330 <1
SM-337 <1
SM-350 <1
SM-356 <1
SM-376 <0.1
SM-377 <0.1
SM-404 <1
SM-405 <1
SM-406 <0.1
SM-407 <1
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i nhi bitor concentration at which 50% of bound peptide

is displaced, was determned fromthe plot using
waoomBiizeaar | east - squares anal ysis, and curve fPECT/USZP08/060215

was performed using G aphPad Prism(r) software. The

K; val ue for E Snmac SMRTi ¢ wag derivedl fromthe
nmeasured | C50 Ing a

mat hemati cal nethod and software specifically

devel oped for FP-based 84] Wen tested in
the binding assay, the %%ggﬁﬁgﬁ)g ally constrained
Shac  m metics Blhgi?lg%tfﬂ{h‘%&?d?k td @%ﬁ%mA}ﬁPro%iHé bi t ed

strong bi ndi ng af proteln as shown
in Table 2. These b| nd| ng aff|n|t|es wer e nore than

0GR 0h St dn: Badna B e Reb e oM hadons “consgained Smac

NM mihBe&e t6lastRers YA e{?ﬁotetiﬁsat(monﬁ(pr BB’IP 1Onald ¥IAP2) binding assay
constrained Smac minetics will act as potent

i nhicondigens were|Jgpelaped end pptimigsile TheNgpembigsy qlﬁqu BIR3 domain

e N e

SM 3émaiO(rdsiddavt L7790 flscd St £ Qfis-tik, walvk 406d 4 thEWANG: assays.
<0.1 SM407 <1 - 129 WO 2008/128171
PCT OspetiByObingding asgys foipothqr IAG\puatpanscyere performed similarly as that

described for XIAP BIR3. Briefly, the same high-affinity tracer SM5F Smac-Flu
peptide was used which binds clIAP1, cIAP2, and ML-IAP with high affinity: 4.1

nM, 6.6 nM, and 160 nM, respectively. The following protein concentration and
tracer were used in the competitive assay: 10 nM clAPland 2 nM SM5F, 25 nM
cIAP2 and 2 nM SMS5F, 300 nM ML-IAP and 5 nM SMS5F

EXAMPLE 54

Cell Growth Inhibition by Conformationally Constrained Smac Mimetics

[00286] The effect of the compounds of the present invention on the growth of
various cancer cell lines was tested. Cells were seeded in 96-well flat bottom cell
culture plates at a density of 3000 cells/well with a tested compound and incubated
at 37°C in an atmosphere of 95% air and 5% CO; for 4 days. The rate of cell growth
inhibition after treatment with different concentrations of the compound was
determined using a WST-8 kit (2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,
4  disulfophenyl)-2H-tetrazolium  monosodium  salt; Dojindo  Molecular
Technologies, Inc., Gaithersburg, Maryland). WST-8 was added at a final
concentration of 10% to each well, and then the plates were incubated at 37°C for 2-
3 hrs. The absorbance of the samples was measured at 450 nm using a ULTRA
Tecan Reader (Molecular Device). The concentration of the tested compound that
inhibited cell growth by 50% (ICsy) was calculated by comparing absorbance in

untreated cells and the cells treated with the tested compound.
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SM 412 <10 SM 413 <1 SM 414 <1 SM 415 <1 SM 416 <1
SM 418 <1 SM 419 <1 SM 420 <1 SM 421 <1 SM 422 <1
WOERMEARI1ZILO SM 424 <10 SM 425 <1 SM 426 <10PCBNENR§060215
<]l SM 428 >10 SM 429 <1 SM 430 <1 SM 431 <1
[0B8F132 <IWhchMed3d agdinst St ABAANIB-2 ISV an<BreasbNb@&d cell line, the
SM 210 <1  SM 211 <1 SM212 <1 . SM213 .<1 . SM 222 <1 )
SM sappeunsls -Oyi@wre%t byeRiogdhitesEilopg ITHRIQE @Yty as shown in

Table 3, suggesting that the compounds are potent inhibitors of cancer cell growth.
When tested against the SK-OV-3 ovarian cancer cell line, the compounds were

even more potent (Table 3).

Table 3
MDA-MB-231 SK-OV-3
Name
1Cso (M) 1Cso (uM)
YP-337 <1 <1
YP-376 <1 <1
SM-401 <1 <1
SM-402 <1 <1
SM-403 <1 <1
SM-404 <1 <1
YP-245P3 >1 not tested
YP-246P >1 not tested
SM-330 <1 not tested
SM-350 <1 <1
SM-356 <1 not tested
SM-377 <1 <1
SM-405 <1 <1
SM-406 <1 <1
SM-407 <1 <1
SM-408 <1 <1
SM-409 <1 <1
SH-207 <1 <1
SM-412 >1 >1
SM-413 <100 <100
SM-414 <100 <100
SM-415 <1 <1
SM-416 <10 <10
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EXAMPLE 55

Induction of cell death by YP-337

[00288] The ability of YP-337 to induce cell death was tested in the breast cancer
MDA-MB-231 and ovarian cancer SK-OV-3 cell lines (Table 4). Cells were treated
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conmpounds of the present invention exhibited strong
inhibitory activity as shown in Table 3, suggesting

WO bas/124121 conpounds are potent inhibitors of cRCIYER2008/060215
cell growth. Wen tested against the SK-Ov-3 ovarian
canegth TRI1337/fond§ hohs adngbluvidisilietnes deteaning®d ueingahe fypan blue
(Table 3). Table 3 MDA-MB-231 SK-OV-3 Nane 1C50 (M
ICBGX‘(MlonWaSS:%? <1 <1 VYP-376 <1 <1 SM401 <1 <1
SM 402 <1 <1 SM 403 <1 <1 71,8404 <1 <1 YP-245P3 >1
not tested YP-246P >1 not tested SM 330 <1 not

testgd SM 350 <1 <f SMAgoxitanoh, dfelsaccblls SRESTTh <1

<1

S , 4 406—<1 <1 S 407 <1—<3_—SM-408
<1 <1 Caggentigion{nM) | s MBA-MB-231 gM 412 >§I%§5
SM 413 <J.Ué‘ ?IJOLPU oVt 414 <J.Q9/<J.UU b 415 <l<§9k
sm 416 <10 210 - 132 ° °
0.1 10% 20%
1 35% 40%
10 60% 65%
100 75% 75%
EXAMPLE 56

Anti-tumor Activity of SM-406 (AT-406) in Breast Cancer Xenograft Model

[00289] The ability of SM-406 (AT-406) to act as anti-tumor agent was tested in the

MDA-MB-231 breast cancer xenograft (nude mice) model. SM-406 (AT-406) was
administered qd X 5 per week for two weeks. As illustrated in Fig. 1, SM-406 (AT-
406) at doses of 30, 100 and 200 mg/kg of SM-406 (AT-406) displayed anti-tumor
activity. Dose-dependent weight loss up to 11% was observed at 100 and 200
mg/kg.

EXAMPLE 57

Anti-tumor Activity of SM-406 (AT-406) and Taxotere in Prostate Cancer Xenograft Model

[00290] The ability of SM-406 (AT-406) to act as an anti-tumor agent alone and in

combination with taxotere was tested in the PC-3 prostate cancer xenograft (nude
mice) model. SM-406 (AT-406) was administered at qd X 5 per week, taxotere
once a week, for two weeks. As illustrated in Fig. 2, SM-406 (AT-406) at doses of
100 and 200 mg/kg displayed anti-tumor activity. In addition, SM-406 (AT-406)
(100 mg/kg) in combination with taxotere (8 mg/kg) displayed enhanced anti-tumor

activity.
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WD 2008/ 128171 PCT/ US2008/ 060215 SM 418 <10 <10

SM 419 <10 <10 SM 420 <1 <1 SM421 <1 <1 SM 422 <1
wWe20085M14P3 <100 <100 SM 424 >10 >10 SM 425 RADUSW08/060215

SM 426 <10 <10 SM 427 <1 <1 SM 428 >5 >5 SM 429 <10

<10 SM 430 <10 <10 SMBAMPLEL58SM 432 <10 <10

SM 433 <10 <10 SM 434 <10 <10 SM 207 <10 <10 SM 209
Anti-thfhor AbBivitBvE SWB406L(AT-40Mnd Myked§ ir PRostBMCad@r XbBograft Model

<10 SM 213 <10 <10 SM 222 <1 <1 SM 230 <100 <100

SM 227 <10 <10 EXAMPLE 55 |Induction of cell death by

[00\25'1{337 [ 682 38Bility Be SMM&)(S Q(Tﬂlf%y% 83 hsta® dnficaRr ‘é%éﬂt alone and in

h was tested in br east cancer NDA- MB-23
ovacdmhingaerc wth%k@&h swasetelstetiumél@ PG-oprestale. cagedr] @mgraﬂ (nude
wer e .t r.eat

mice) mo(Fefj SM 1?0?6 (AT-406) was administered at qd X 5 per week, Tykerb® bid
X 5 per week for two weeks. As illustrated in Fig. 3, SM-406 (AT-406) at doses of
100 and 200 mg/kg displayed anti-tumor activity. In addition, SM-406 (AT-406)
(100 mg/kg) in combination with Tykerb® (90 mg/kg) displayed enhanced anti-

tumor activity.

EXAMPLE 59
Anti-tumor Activity of SM-406 (AT-406) and Taxotere in Breast Cancer Xenograft Model

[00292] The ability of SM-406 (AT-406) to act as an anti-tumor agent alone and in
combination with taxotere was tested in the 2LMP breast cancer xenograft model.
SM-406 (AT-406) was administered at qd X 5 per week, taxotere once a week, for
two weeks. As illustrated in Figure 4, SM-406 (AT-406) at a dose of 100 mg/kg
displayed anti-tumor activity. In addition, SM-406 (AT-406) (100 mg/kg) in

combination with taxotere (12 mg/kg) displayed anti-tumor activity.

EXAMPLE 60
Anti-tumor Activity of SM-406 (AT-406) and Tykerb® in Breast Cancer Xenograft Model

[00293] The ability of SM-406 (AT-406) to act as an anti-tumor agent alone and in
combination with Tykerb® was tested in the 2LMP breast cancer xenograft model.
SM-406 (AT-406) was administered at qd X 5 per week, Tykerb® qd for two weeks.
As illustrated in Fig. 5, SM-406 (AT-406) at doses of 30, 100 and 200 mg/kg
displayed anti-tumor activity. In addition, SM-406 (AT-406) (30, 100 and 200
mg/kg) in combination with Tykerb® (90 mg/kg) displayed enhanced anti-tumor

activity.

EXAMPLE 61
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WD 2008/ 128171 PCT/ US2008/ 060215 with YP-337 for 48
hours and cell viability was determ ned using the

wo eoppaesilbl ue excl usi on assay. Tabl e 4 Approxi PEE/ESHH$660215
dead cells after 48 h Concentration (nM MDA-MB-231
SKAON-tBmoCantivie) oM 406YAT-406) 0VP2Yeatit (Inerd0mogidt Model
60% 65% 100 75% 75% EXAMPLE 56 Anti-tunor Activity
of SM 406 (AT-406) in Breast Cancer Xenograft Model

[Odng]ZSQ] The aﬁﬁ’ﬂq'z bf SMQEIO@%’%'Q?SX té-l’ll-%& Q%IA Eaﬁti-@&ho@ ent was tested in

antl-tunor agent was tes MB- 231 Dbr east
canter Panerloganafeati¢ nuder rémejafinmddd]l. SBAA4H6 GATANN6A06) administered

T asET R S et o ifluefie i SR TA B e e of 30 and
30, 130 ANKZIN ki SHAAQS (AT-406) di spl ayed

anti-tunor activity. Dose-dependent weight loss up to
11% was observed at 100 and 200 ng/kg. EXAMPLE 57

Anti-tunmor Activity of i&m ﬁ%T 06) and Taxotere in
Prostate Cancer Xenogra g ? 0290] The ability
bR R AT £ 29 00 208] BRI 283K B 8o

PC-3 prostate cancer xenograft (nude mce) nodel.
406 (AT-406) s administered.at qd X 5 per week, .

[0‘}_%555; or e Agilbgrt i b Sidies aened toerd) fhgmitigiion of the
In EM40@'(A§M()§9%0§iﬁ§'s%9@ul@‘in ﬂfésﬁlﬁ)ﬁ-fMBlng_ lﬁ’@éjst 290%er xenograft
ng/ kg di splayed anti-tunor activity. In addition,

SM 40sle( Wiced 0Bpdel ( WOR ngtikd ) ot nustegridiOfamigde wf t3M-406 (AT-406).

o Antgiirtioa B o B S o8 Dok Koboi ofsa:bes week or once
EXAMRLE pa&iufBd landitiRér Agivityl t Bo®f woldnt @s (v@al-g' KBS *B&kly dosing

Tykerb(r) in Prostate Cancer Xenograft Mode
(<5%) compared to the other dosing schedules.

EXAMPLE 63
In vitro Activity of SM-406 in Cancer Cell Lines

[00296] The ability of SM-406 to inhibit cell growth as a single agent was tested in
the MDA-MB-231 breast cancer cell line, SK-OV-3 and OVCAR-4 ovarian cancer
cell lines and SK-Mel-2 melanoma cancer cell line. Cells were treated for 4 days.
Cell growth was determined using a WST-based assay. As illustrated in Fig. 8, SM-
406 inhibited all four cancer cell lines with 1Csy values of 82 nM, 238 nM, 6638 nM
and 926 nM for MDA-MB-231, SK-OV-3, SK-Mel-2 and OVCAR-4, respectively.

EXAMPLE 64
In vitro Activity of SM-406 in Cancer Cell Lines

[00297] The ability of SM-406 to inhibit cell growth as a single agent was tested in
the HL-60 and SR leukemia cell lines. Cells were treated for 4 days. Cell growth
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[00291] The ability of SM 406 (AT-406) to act as an
anti-tunor agent alone and in conbination with

wagoenegir) was tested in the PC 3 prostate canR€&F/Us2008/060215

xenograft (nude mce) nodel. SM 406 (AT-406) was

admiwak sdetsratdnatt usidg X SVPEHaveele kssayy k ag billuptrdaed! in XiR. 9, SM-406
er ek for two weeks. As illustrated in Fig. 3

S anfevitotboRpes ifes R vatliosg SR St 724) Y- espectively.

di spl ayed anti-tunor activity. In addition, SM 406

(AT-406) (100 ng/kg) in conmbination with Tykerb(r)

(90 ng/ kg) displayed enEXAdPRR 65 tunmor activity.

EXAMPLE 59 Anti-tunor Activity of SM 406 (AT-406) and

Taxot ere in Binease Actvicee! XdrtlfriafGanprdedll Lipg0292] The
ability of SM 406 (AT-406) to act as an anti-tunor

agent alone and in conbination with taxotere was

[00208] ed i Mht @ABiliXy YPSM-2aGto maiEeseI XSoad af b siigttedgent was tested in
SM 406 ( AT-406) was adm ni stered at qlgl X 5 per week,

t axdteeBE-GRcMRAMEBKE 1 5f SFM130 MERDIBASS| MRAMB4ed and 2LMP

in Ej : =40 0 /

o7 Gy PUAOR TP 10880 oy AUTRAR srowi v
( AT-dé@tintd O0inpw/ WET-based aswabi et illostrated in Fax a0es®l-4dRinhibited
ng/ kgﬁ di sgl. a%/fd antlh-turmr activity. EXAMPLE 60

Ant £€1 ghoprth me3l] yregll §hesspv 406 (AT- 406) and Tyker b(r)

i n Breast Cancer Xenograft Mdel [00293] The ability

of SM 406 (AT-406) to act as an anti-tunor agent al one

and in conbination wtEXXMPDbH §6was tested in the

2LMP breast cancer xenograft nodel. SM 406 (AT-406) '
whsvigid miativey of EN-496 uidCombingiegn wite ENFpyiR B ArY BB & Gell Line
two weeks. As illustrated in Fig. 5, SM 406 (AT-406)

at doses of 30, 100 and 200 ng/ kg displayed

[00299] - t Unhe AB1lity of BM-H06 addbrhbi@btionSvith OBNE A Tand BEN-428Qis a single
100 and 200 _ng/kg) in conbination with Tykerb(r) (90,

ny/ ReOntdiosiphibifegll crpmithcwes sfer n dpphumaebicgstiognecr cell line MDA-

EXA 1 583 128 P U 2 . .
R oS0 OB AP RUARERL van i
Cancetccenags af SMAOE| or [VIGR2IM-4 2R feor dhfalys.t €cldRroShh 406 determined
( AT-406) ct as an antj-tunor . agent s tested in . .
t he "PRAG- \}J%ng?é?iaﬁax- AR Eh Pt 1 mobkt06 s porpnation with
(ATT4ER) dipisy A B IS L iitbitidl ofdel RoREI vUREK trefdfhent with TNFo
illustrated in Fig. 6, SM 406 (AT-406) at doses of 30
andalon®0 ng/ kg di spl ayed anti-tunor activity.

EXAMPLE 67
In vitro Activity of SM-406 in Combination with TNFa in SUM-159 Cell Line

[00300] The ability of SM-406 in combination with TNFa, and SM-428 as a single

agent, to inhibit cell growth was tested in the human breast cancer cell line SUM-
159. Cells were treated with TNFa alone or in combination with different
concentrations of SM-406, or with SM-428 for 4 days. Cell growth was determined
using a WST-based assay. As illustrated in Fig. 12, SM-406 in combination with
TNFa displayed enhanced inhibition of cell growth versus treatment with TNFa

alone.
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EXAMPLE 62 Dose- Schedul e Optim zati on of SM 406
(AT-406) Breast Cancer Xenograft Model [00295] As

WO ptogaesiated in Fig. 7, studies directed towarBCT/H82008/060215
optim zation of the SM 406 (AT-406) dosing schedul e
in the MDA- MB-231 breast cancer xenograft (nude mce)
nodel were carried out usin 200 / kg of SM 406
(AT 406). Administrati &K rrg day 1-5 per week,

k
At PlegiidiarRR 4\3@3&9%@3@ fibn PR RdGEET el Line
weekly dosing (<5% conpared to the other dosing

schedul es. EXAMPLE 63 In vitro Activity of SM406 in
[ﬂﬂéahber Célhl: ahuhﬂse@f $Me@§6]1 crmbinaipn mith THFA EMo4aigbit gell growth was

[ nh| ro ent test
ottt e SRR thoBRale SLPHE AARTT YRR MG §oukd with TRALL
O\/CéBné O@Vﬂfcbﬁﬁnﬁﬁﬁlﬁ} &fith dietbtent b@l&%ntaﬁdan%fw =486 for 4 days. Cell

mel anoma cancer cell line. Cells were treated for 4
day growtlrayas dgtcaningd waige aeV el rhasrckiassai- ngys Hluwigatedh gslig. 13, SM-406

ass a |

oS s SO R S S SR P
nM tre&aRnniwith SRA1D280meM f or NMDA- MB- 23 1, SK- OV- 3,

SK-Mel -2 and OVCAR-4, respectively. EXAMPLE 64 In

vitro Activity of SM406 in Cancer Cel | Lines [00297]

The ability of SM 406 t%XAIMELIE‘_ﬁg growth as a

single agent was tested in 60 and SR | eukem a

I& eitﬂo ARES-of SRI1496 WEC8mbliRabE {ithaR A1 dawiDACE! I cunemtdvell Line
- 136 WD 2008/128171 PCT/ US2008/ 060215 was

determ ned usi ng a WST- based assay As illustrated in

0G8,e” of Mg h ARE AR SR PalB e S bt rowen vas

| N vdstodOinAtHel Mirhyn OfcaSiVb46r icall %@CMD}CMIB B (PEMP). Cells were
[00298] The ability of SM 406 to inhibit cell growth

as Heaed g\p/]éh af@%ﬁ{L vidner estipgeqmpingtips  githsdgferent concentrations of
MDA 5 433, ¥
oS R0 32 P Pl AL Bl BT ey s
4 daystratﬁéllh Bigovith Sved06 det @nrhimeidn usith JTRAME Bidpésed enhanced
assa

stratedln Fi 10,. . SM 406 i nhi bited
cel F‘X@blm AT sol Bp Iy s raatgrs @gths%éﬁpﬂen%e

EXAMPLE 70

In vitro Activity of SM-406 in Combination with Gemcitabine in Panc-1 Cell Line

[00303] The ability of SM-406 in combination with gemcitabine to inhibit cell
growth was tested in the human pancreatic cell line Panc-1. Cells were treated with
gemcitabine alone or in combination with different concentrations of SM-406 for 4
days. Cell growth was determined using a WST-based assay. As illustrated in Fig.
15, SM-406 in combination with gemcitabine displayed enhanced inhibition of cell

growth versus treatment with gemcitabine alone.

EXAMPLE 71

In vitro Activity of SM-406 in Combination with Mitoxantrone in Panc-1 Cell Line
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In vitro Activity of SM 406 in Conbination wth TNFa
in MDA-MB-436 Cell Line [00299] The ability of SM 406
WO poogazdirnati on with TNFa, and SM 428 as a si NBCEUS2008/060215
agent, to inhibit cell gromh was tested in the human
breast cancer cell line MDA- MB-436. Cells were
treated with TNFa alone or in conbinatjon with e
[04#0¢} er entlhe cbpete ity aM-6Ms %fcosw%@&@er} with ipifqxagipnepp inhibit cell
for gﬁ)v&i[ﬁ s t&Red ingtflé’}ﬁl arw?g‘ncg@dtti% rcdh ﬁ‘ﬁé PabiSt N efls were treated with
W5T-based assay. As illustrated in Fig. 11, SM406 I n
confitvaantomewaldrte oritNEambingpbrayet defitramomadcéniakibng ofo$M-406 for 4
of cell growth versus treatnent w TNFa al one. -
O aiiee SHPE N oS BRist bt JB Qv TN esehims iysgated in Fig
Wi t he T8R4 06Mn SMbimBoft@lith hitd€intbR9 ag@h ddhentaRédd ihNibRfon of cell
SM 406 in conbination wth TNFa, and I\/E,428 as a
si ngrawthagesns treatmentnwithy mitogentrongrabomeh was tested in
t he human breast cancer cell line SUM 159. Cells were
treated with TNFa al one or in conbination wth
different concentratiopsxaMBMREAGH, or with SM 428
for 4 days. Cell growmh was determ ned using a
WS Tinbatse d casisayt SMsAG6l ih @inttatidniwitiR gscotifine SMPE@B EcllLine
conbination wth TNFa di spl ayed enhanced i nhibition
of cell growth versus treatnment with TNFa al one. -
(00594 O %99_%6&%8%? L H?g&gﬁﬁ%%ﬁh%w&iﬁeg%oiﬂo inhibit cell
vitro Activity of SM406 1n Conbination with TRAIL in
PangrdiwtTetds téstetein thO D@D} pihetadulll liteyP@F. GMisA@6&citreated with SM-

comipation with TRALL to, i i bit cell rowth was...
¢ oo B on® Py A fotnmReten b o ufteargoR SO et imoR N tine for 4 days
wer @ellrg%@&zﬁﬁw% H&eﬂfﬁiﬁb& usi CHWWST'-béﬁdCa@ih’?i NAL ARtk n Fig. 17,
di fferent concentrations of SM406 for 4 days. Cell

gr owMr40@ & ehentenationerithueiseqyidnaigiibied ed! govdly. As
illustrated in Fig. 13, SM406 in conbination with

TRAIL di spl ayed enhanced inhibition of cell growth

versus treatnment with FRAANMPIg®3 EXAMPLE 69 In

vitro Activity of SM406 in Conbination with TRAIL in
NDA#18 3 ctivai MPEMze06 inLCorebinp@BORZh Thk@c@hn MDy-MdB-453 Cell Line
SM 406 in conbination with TRAIL to inhibit cell

growh was tested in the human breast cancer cell

[00308F NDATM@'a%ﬁ%%%k@W}MO@%' GBS Rion K RRESGME (IXTRA Linhibit cell
alone or in conmbination with different concentrations

of growth was tested in the human breast cancer cell line MDA-MB-453. Cells were

treated with TXT alone or in combination with different concentrations of SM-406

for 4 days. Cell growth was determined using a WST-based assay. As illustrated in

Fig. 18, SM-406 in combination with taxotere displayed enhanced inhibition of cell

growth versus treatment with taxotere alone.

EXAMPLE 74
In vitro Activity of SM-406 in Combination with VP-16 in Panc-1 Cell Line

[00307] The ability of SM-406 in combination with VP-16 to inhibit cell growth was
tested in the human pancreatic cell line Panc-1. Cells were treated with VP-16 alone

or in combination with different concentrations of SM-406 for 4 days. Cell growth
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SM 406 for 4 days. Cell growth was determ ned using a

WET- based assay. As illustrated in Fig. 14, SM406 in
wa@emBiizgari on with TRAIL di spl ayed enhanced i nPCiU$20081060215

of cell growh versus treatnent with TRAIL al one.

EXAMRL Hetdminedvisingoa ATST\ated adsaysMAKOBlusthated b iFiat 1991$M-406 in

wi th Genti.tabi eln PancheII Lin 0303] .Th

abi CPRYINgfoith eV F-}6 cdisplryrst eahrngs Hné‘gﬁ’@int aENCﬁﬁ gigwth versus

'nh'txfééthleﬁ?l;vﬁth\gﬂ’%l'ané"as tested in the human

pancreatic cell [ine Panc-1. Cells were treated with

genti t abi ne al one or in conbination with different

concentrations of SM 40 s. Cell growh was
det er m ned usi ng a WbT- %Qgéé/[é@@g?g As illustrated in
Fig. 15,

di spl ayedEtg S 2?@% tclarlftg?ralt mcnéllifﬂggg?[ogm?ﬁ &glr sus
tr eat ment vvlth genci tabi ne al one. EXAMPLE 71 In vitro

Activity of SM406 in Conbi nation with Mtoxantrone in
[00398L- 1 cdbe affesk of SMg 0o BKI-4288 vas measured on cIAP-1 protein in

comby RATTEr o CRC Ty A Ponas Fanehnfily =B ot SR t differon
was coecsheatidng ahl einfespeEnts pdneteimaley ds oetd adalyred Bariwestern blottings.
Cells were treate .t h t 0X e al one
contiSHRSIFHFdip - 3&%— ee%ﬁ)??é‘%lgﬁtnf%gl ISYecl%‘sM 406
for 4 days. Cell growh was determ ned using a
WST- based assay. As illustrated in Fig. 16, SM 406 in
conbi nation with mtoxaXAMPUEPbayed enhanced
inhibition of cell growh versus treatnent with
m t oxaiffeohel BY a9 onEXARPLEdZRAPR Rijotaies InG-(IM-y (otls
SM 406 in Conbination with Roscovitine in PC3 Cell
Line [00305] The ability of SM 406 in conbi nation
(00800 r 0SqQYidficBeof BYE}I06 @nd IFMBRE w&l meca@ic@bh cHAB- 1 and cIAP-2
tested in_the human prostate cell line PC3. Cells

t r eatQieiniin KSR~ 1GCAT G- of SHnwersriBraeet ik SHIAN6 or SM-428 at
di ff t c

el O RROEBIOR G ol Pk 8 Ped py Westomn
il hlﬁtmﬁg ed\si ihlubtrged 117 Fig. SM, AM-406 edadzdndiAiPoh and tdiAP-2 protein
roscovjtine inhibited cell growth. EXAMPLE 73 In vitro

Act iFPy of SM 406 in Conbination with Taxotere in

MDA- MB- 453 Cel |l Line [00306] The ability of SM 406 in

conmbi nation with taxotere (TXT) to inhibit cell

growth was tested in th&XAMRBIE @ast cancer cell |ine

MDA- MB-453. Cells were
Induction of Apoptosis by SM-406 in MDA-MB-231 Cells

[00310] The induction of apoptosis by SM-406 or SM-428 was measured in MDA-
MB-231 breast cancer cells. Cells were treated with SM-406 or SM-428 for
different periods of time and apoptosis was analyzed by FITC Annexin V/propidium
iodide staining using a flow cytometer. As illustrated in Fig. 22, 3 uM of SM-406
induced apoptosis in MDA-MB-231 breast cancer cells.

EXAMPLE 78
Induction of Apoptosis by SM-406 in SK-OV-3 Cells
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treated with TXT alone or in conbination with
different concentrations of SM406 for 4 days. Cell
wWQ@e@atiesias det er m ned using a WST- based assayPCHBS2008/060215
illustrated in Fig. 18, SM406 in conbination with
[003a1pt er e Tde $pluatied oemmscby' sS40 6t c'brCSMecfZSaedsl meagm@wm SK-OV-
versus treatnent xot ere al one.

Vi t ﬁoov/ﬂél@maweroqe S\ @%‘ WS dsatsH mtth ongXﬁhO? Horv&\4 176‘3 ph different
Pangs dochiehdonk] ngp[\))%9§197\lzasTQ&1§‘}%H| by ¥ @ﬁﬁe&% V/gropldlurn iodide

conbination wth to inhibit ‘cell
t esstaingusihe aHlowanytpaeter.edtsi iusteited ini ]an Phrﬁ:l 10.3.Cebhhd 3 uM of

ted th VP-16 in conbination with
YR A BN R ol e P A
growth - 139 WO 2008/128171 PCT/ US2008/ 060215 was

determ ned using a WST-based assay. As illustrated in
Fig. 19, SM406 in contbiXANBhREW®h VP-16 di spl ayed
enhanced inhibition of cell growh versus treat msnt

with VP- 16 Hidyaéon @S@mmq_@w‘sv BV indtangliGddls o

CclAP-1 Protein in MDA-MB-231 Cells [00308] The effect

of SM 406 and SM 428 was neasured on clAP-1 protein in
[008D2} MB- 23 he dadieaon ©€labsptoGelblySSMet0é drr &6t 428 whd measure in Panc-1

SM 406 or. SM- 428 at different concent ons

t i mBERAticsCangRrogelisn ¢@Iﬁewgr%6é?aée Wéqhyéw R/@Mdé%% at different
bl ot&4RGBationdS AE\B/}H:%&E %&daﬁ%z%ugby 291C SMuf6 'V?gxléﬁﬁf#um iodide
cl AP-1 proteln el 76 ‘Et f ect of SM 406

cl As’taﬂm@]dsmg AFﬂozv &rtomeicns Alsnllma@d 13 Kigl 24 0[300306d]3 uM of SM-
The %fect 406 and, SM 42 meg; ured on cl AP-1
and 489 Kense iHDB 081512 PRI~ BRARGTE 10(93’?1%%Pe ells. Cells
were treated with SM 406 or SM 428 at different
concentrations and tine-points. Protein |evels were
anal yzed by Western bl dﬁXAMPLEsSOI lustrated in Fig.
21, SM 406 reduced cl AP-1 and cl AP-2 protein |evels
EXAMPL BT tunied et ivEy, ob P MagpinddDA-B-3R1 Xgsograft Model
VDA- MB- 231 Cel I's [00310] The induction of apoptosis by
SM 406 or SM 428 was neasured in MDA- MB-231 breast
[003aALer cdaht abiliBebf SMwmilitetotace ad &damti-tumdEMed6w or teSbdl 428 e MDA -

;g;p@gg&f S;;:%gégr%e Lkﬁ?fg% OfO(/; lergﬁt? gg[ﬁang oDéa?lgelrs 1\1I1\Iaséevere combined
immunodeficient (SCID) mice. Treatment started when tumors grew to average size
of 150 mm®. SM-406 was given daily, 5 days a week for 2 weeks via oral gavage.
Taxotere was given intravenously (i.v.) once a week for 2 weeks. As illustrated in

Fig. 25, SM-406 displayed anti-tumor activity at 30 and 100 mg/kg PO.

EXAMPLE 81
Anti-tumor Activity of SM-406 in PC-3 Xenograft Model

[00314] The ability of SM-406 to act as an anti-tumor agent was tested in the PC-3
xenograft model of human prostate cancer in nude mice. Treatment started when
tumors grew to average size of 100 mm’. SM-406 was given daily, 5 days a week
for 2 weeks via oral gavage between days 15-25 and for another 2 weeks between
days 43-53. Taxotere was given intravenously (i.v.) once a week for 3 weeks at day
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i odide staining using a flow cytonmeter. As illustrated

in Fig. 22, 3 gMof SM 406 induced apoptosis in
WODASNEB1281 breast cancer cells. EXAMPLE 78 | netyUB2908/060215

of Apoptosis by SM406 in SK-OV-3 Cells - 140 WO

20086128 hkd RCTAYSACOQBIQI6OP Fy. 260834-1D6 Bhuel srdimCédnlfination with

of apoFt ogj s, by SM 406 or  SM 428 was neasured in SK-QOV

3 olfaPeahdichlared andisfumer a1y were treated with SM 406

or SM428 at different concentrations. Apoptosis was

anal yzed by FITC Annexin V/ propidiumiodide staining

using a flow cytoneter. EAMPUS B2ted in Fig. 23,

0.1, 0.3, 1 and 3 gMof SM 406 induced apoptosis in

SK- OV- 3 oventi-tamoe dyetieity 025 Ms40ERAUMNIEXzogmt Medabn of

Apoptosis by SM406 in Panc-1 Cells [00312] The

i nduction of apoptosis by SM 406 or SM 428 was neasure

[00315Panc- The pbitiey 6ASMCATRRCAL as &h hiti-nedd Hehewss fektedti®ehe 2LMP
with SM 406 or SM 428 at different concentrations.

Apopeupgraft gadelafdiumaadreast Fnrer indrdginics// pMofGvangiven daily for
al oS : ]
PR, PRSI 4 P8, TR e oy 26 Toroer

I ndwae giamoptasimusly (ancente panceleddn 2 veake.erTwdr secrosis factor
EXANPLE 8 ti-tunor Activijt f SM406 i n NMDA- MB- 231
Xeng“g}lg}-fe? BPoguSTepCTE sl ﬁT@II&r WEM BORIEG o 0T 10 days
as @@tv&%?ﬁ 'dér}r%suf@ﬁﬁ aﬁﬁ MusaRd ie nge §7,' SMM@)% M or¥Beérbination with
xenogr af t del of human breast” cancer in severe

confiRaddl disphaped edeftiroomeartivitCl D) m ce. Tr eat nent

started when tunors grew to average size of 150 mmB.

SM 406 was given daily, 5 days a week for 2 weeks via

oral gavage. Taxotere {BSAQ/PERE &t ravenously (i.v.)
once a week for 2 weeks. As | Fustrat ed in Fig. 25

SM 406 di spBadet GBNI=406116 BIRS Dovmdins GHIARPrafths100
ng/ kg PO EXAMPLE 81 Anti-tunor Activity of SM406 in
PC-3 Xenograft Mdel [00314] The ability of SM406 to

[0(%%]06‘5 a%h@%éllnpétﬂg%fbi&ﬂﬁg%uﬁ(‘/@éof SHLESS 4l §1\f/l-e42'§ga BIR3 domains of
xenogr aft nodel of human~prostate cancer 1n nude mce.
Tr edduren¢mbdrarof éd Pwheteinst wierordetgmévw dt wigy e fhgesssénze-pofarization-

100 ...S\M 406 was_given dai.l 5 days . a k for. 2
wee ke i P&ASGAv { nlringiisyBadiagel 4Ad Yt (B) SIAPL: (O)
anoLhes2; A DerH SI et WeeMlustrated in Fig. 28, SM-406 binds to all four IAP

proteins.

[00317] Having now fully described the invention, it will be understood by those of
skill in the art that the same can be performed within a wide and equivalent range of
conditions, formulations, and other parameters without affecting the scope of the
invention or any embodiment thercof. All patents, patent applications and

publications cited herein are fully incorporated by reference herein in their entirety.

142 -



days 43-53. Taxotere was given intravenously (i.v.)
once a week for 3 weeks at day - 141 WD 2008/128171
weE@NBWEI008/ 060215 16, 23 and 44. As il ustr atBdI/US2008/060215
Fig. 26, SM 406 alone or in conbination with taxotere
WHAFARayieAIMBDiISt unor activity. EXAMPLE 82 Anti -t unor
Activity of ng406 in 2LMP Xenograft Model [00315] The
L. abi A gymoundieviog Fegnyed: as an anti-tumor agent was
tested in the 2LMP xenograft nodel of human breast
cancer in nude mce. SM406 was given daily for 10
days either intrapentoneal QO.p.) or orally (p.o.)
bet ween days 16-26. Taxot Lyen intravenously
(i.v.) once a week\f : necrosis factor
(TNF) -rel aXed_ tosi s-1 [ l'igand (TRAIL) was
i.p. once a day for ays 16-26. As
illustrated in|Fig. 27, SM/406 al one o\ i n conbi nation
with ATRAIL di gplayed anti ffunor activi tyT—EXAMPLE 83
Bi ndi ng ™o, SM 406 to BI R3 dpomai ns of | AP Proteins
[ 00316] T:E conpetitive binding curves of SM 406 and

SM 428 to BIR3 domai ns of four nenbers of | AP

pr ot ei ns re determ ned using a

fl uorescence-pol ari zati on- based bi ndi ng assay. The I
| AP proteins tested include: (A X AP, (B) clAPl; (O
cl AP2; (D) M.-1AP. As illustrated in Fig. 28, SM 406

bi nedetem:al | four AP proteins. [00317] Having now

fullly described.the invention, .it wll be understaqqd

by (08 A1 SeoRAFTeTAS RIS (i e iRowarRERRE g Tvdrogen and
opR&{al 19 BGtbd Bik 1, 3 hatdeAanchgeiwiRhants @.ange of

conditions, formulations, and other paraneters w thout

af f dcisisplgcted&ogcibp aravp cohestingneidntGld andO; any

enbodi ment . theregf . Al patents t _applications

and%g5U%P¥gggﬁg%g“@??@%“ﬁ%?ﬁ?%Ogggngﬁiy i ncor por at ed

by pefsecrbee fieh Sogrbilp th@idting i ingetogen and dgtiondy substituted C-3

2008/ 128171 PCT/ US2008/ 060215 WHAT IS CLAIMED | S: 1.
alkAhcorrpound having Formula I: D X\WY

Y is selected from the group consisting of CONH, NHCO, C(0)O, OC(0O), (CH,), 3,
wherein one or more CH, groups can be replaced by O, S, or NR', optionally substituted
aryl and optionally substituted heteroaryl;

Zis (CR'R?);

D is (CR'R?),-NR’-(CR'R™);

J is selected from the group consisting of optionally substituted alkylenyl and
(CR'R?),-R™(CR'R);

T is selected from the group consisting of C=0, C=S, C=NR', S, S=0, SO,, O, NR',
CR'R? optionally substituted carbocyclic, optionally substituted heterocyclic, optionally
substituted aryl and optionally substituted heteroaryl;

U is selected from the group consisting of H, NR'R?, N(RI)COR7, OR', SR,
optionally substituted alkyl, optionally substituted aryl and heteroaryl;

n, m, p and q are independently selected from the group consisting of 0-5;

ris 0-3;
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T-U AlZ A2 wherein: A and A2 are independently
sel ected fromthe group consisting of hydrogen and
Wopisezsll y substituted al kyl, wherein A2 is aPGEHN$2008/060215
when Vis 0; Vis selected fromthe group consi sting
of BhchCR!' alklﬁ K, and/\Ri' sars eﬂu&pélﬁténﬂy aoictee fgsroupe group con51st1ng of
onsi sting ﬁf CH and N S segﬁcted fromthe gr

hy&ioRe) sPPHRIIAHY PRI BHEh A SBHPBHE YOS | $aibasacle.. gptionally

sulf&ltlmféd heYeﬂo§yc§C1? flﬁfo‘ﬁ?xi §L§H§i %t@l aggloiﬁﬁ op v\ﬁédrlglt %B%lr‘][gtfeg heteroaryl;
nmor & @QHRelgotods ;ﬁ&ncdm dreup eplhsasrtmg dcfyhy(drogsn, o)ptldﬁRlly substituted alkyl,

op‘g(ﬁhlily- ah}té%t%# ggttgizogl N |0pt12¥1¥|,ll5y %1%@1@% Icc%ur C ghc optionally substituted

hetefedy &%), optRatl{ SR} RAE ardl, '@tl%l%ﬁ@ﬁltﬁt@@ 'Hbﬁeﬂﬁrﬂraﬁ&' QOR’;

conS|st|ng of “optionally substituted al kyl en
CRRIOly peRete( RIRANG; e sowestiet &fdOf SoR h ecvlgrPou,s? 0, C=S and
égms(flng of C=O C=S, C=NR1, S, S=O S, 0, NRI,
optionally substituted carbocyclic, optlonally

subglii§ yélegted Bloa! BRYEbLIE comting sl Hy)dro 2Hpsptidnall e dubstivilted alkyl,
and optionally substituted heteroaryl; U is selected

optionshhy tsHestigted garbesysiistaptigndty wbSNR@Metemqycslwvonm substituted
ed al kyl, optionally

my@ﬁh 1?%%& Qg%%t&9%§%h£ anryl n, m p and q are
|ndepphﬂﬁmt&ywsmimn%p@bkmmMntpedg@nh@e@bnsisting of
0-5; r is 0-3; -143 WO 2008/128171 PCT/ US2008/ 060215
each R, R2, R3 and R4 are independently selected from

2. the g uﬁggrlﬁ%ﬁﬁguggﬂhydrogen optionally
substl optional ly substituted carbocyclic,
optlonally substltuted het erocyclic, optionally
substituted aryl and optéonally substituted
heteroaryl; R5 is sele fromthe group consisting
of hydrogen, optional kd al kyl, optionally
substituted hep¥
car bocyttrgy“opti onal
optionally $ubstituted
het er oar yl ind COR7;

v
A1/ \Az o

substitutled heterocyclic,
iogally substituted

T—U

I

wherein:

A and A, are independently selected from the group consisting of hydrogen and
optionally substituted alkyl, wherein A, is absent when V is O;

V is selected from the group consisting of N, CH and O;

W is selected from the group consisting of CH and N;

X 1s optionally substituted C;-3 alkyl;

Y is selected from the group consisting of CONH, C(0)0O, (CH;);.3 wherein one or
more CH, groups can be replaced by O, S, or NR', optionally substituted aryl and
optionally substituted heteroaryl;

D is (CR'R?),-NR’-(CR*R™);
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R6 is selected fromthe group consisting of 0, S, NR,
CRR2, GO C=S and C=NRl; and R7 is selected from
W@ b@sgesidp consi sting of hydrogen, optionally PCT/US2008/060215
substituted al kyl, optionally substituted
car bosyeldceed fmtni tiragtoyip sednsistiiigl tof coptiehaiyo syledtitted alkylenyl and

optionally substi,tuted aryl and optionally
subé@Rt%b @ 42Par yl; or pharmaceutically acceptable

sal i QrscRERA Hin ttltte%%ﬁjé/\conﬁstir@ &P@ﬁg“@dsh@“l\l@{g §°O”WRa CR'R?,
[1: D X\WI T -U A2 O711 erein
ar eopﬁmgfﬂgnsi@ﬂtﬁﬂugedseirb@ctyekjc f ogmnale sybsupted dn:$ers¢ychg, optionally

of r. tianall uted al kyl, wherein

‘i 3@8%‘{1?%??@101%0?1%?}0“%}19“%8}6% A from the group
Con@ ¢ ise@cRl ﬁ‘omcﬁﬁeg%%ug coﬁé«fs“uﬁg set ectRA'RY OORE N8R!, optionally
group consistin N; I's optionally

su bSltlbStlmt@iﬁalk}:ﬂ-@d@kaylilaUY\SubgltE‘féﬁ eotied fromthe group

consi st ng p—%) wher ei n one or
nor & CHB grgﬁﬁegggléj génq?ysﬁ gieg Qomaé S, or NR,
opt egdhaRl yREUDS LD R edle aﬂidé!pelﬂféﬂtly Q@Iebt@ﬂaﬂrérﬂ the group consisting of

substituted heteroaryl; Dis -NR 5- (CR3R4)
144 ymge@srlqrzeélmbﬁ@fﬁwsﬁiywp@e@aé Subsm@teééaaél@pﬁ@w 0ptlonally

oA LRI SERARY SRR LRSI LER st
frohethmmgroup consisting of CCO C=S, C=NR, S, 0,
nally substijt ut ed car bocycl [

opt .'Roﬁ%lﬁ?l?ct%g@m iherwatim seyiag Qi ydrogsh; amqn@ﬁy substituted alkyl,
SUb§ ﬂl&ﬂé‘il -8 sﬂﬂuté'ﬂn Het@ﬁ)taﬂ&m abéﬂYorﬁHQSMbEﬁ‘th%q carbogyclic, Pptlonally

het e oary I's selected’fro group COﬂSIStln

H, NR)SRﬁl,te(theroaRih,c optonetia bubstitusedostyl, bptlwllalskwtltmndi heteroaryl

opt i o(?a ﬁﬁ substituted aryl;
R is selected from the group consisting of O, S, NR!, CR'R?, C=0, C=S and
CZNRI;
R’ is selected from the group consisting of hydrogen, optionally substituted alkyl,
optionally substituted carbocyclic, optionally substituted heterocyclic, optionally
substituted aryl and optionally substituted heteroaryl;
with the provisos that optional substituents do not include carboxylic acid,
cycloalkyl optionally substituted with one or more alkyl, halo, hydroxyl or haloalkyl
groups, or aryl optionally substituted with an aryl group, and an optionally
substituted heterocyclic group does not include oxopiperizinyl;

or a pharmaceutically acceptable salt or prodrug thereof.

3. The compound of claim 2, wherein n and m are independently selected from 0-4

such that n + mis 3 or 4.

4. The compound of claim 2, wherein p and q are independently selected from 0 and 1

such that p + qis 1.
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n, m p and q are independently selected from 0-5;
each R, R2, R3 and R4 are independently selected from
W@ b@sgesidp consi sting of hydrogen, optional | yPCT/US2008/060215
substituted al kyl, optionally substituted carbocyclic,
5. opt Thaabhypoursdibs tlairt2e dviteedie moawc hi are iagdpeadaltlyyselected from 0-4
ubstituted aryl and optignally sybstituted
SUh @l g 153 crﬂésﬁy gugl Isaé}déb%rédm?qpsm@p ¥ S@F%}Eﬁ% ?re@r%m | pigh thatp +q
is pf hydrogen, optionally substituted alkyl, optionally
substituted heteroal kyl, optionally substituted
carbocyclic, optionally substituted heterocyclic,
optional ly substituted aryl, .optionally substituted
6'hetg$88?§¥ouéié?dﬁﬁﬁf§“ﬁé“%%Té%Eét%ed fromthe group
consisting of 0, S, NR, CRR2, C=0O C=S and C=NR1;
R7 is selected fromthe group consisting of hydrogen,
7. opt iTbagpmpowndoriclaimt e svharduy LU is NdpRi.onal | y substi t ut ed
carbocyclic, optionally substituted heterocyclic,
optionally substituted aryl and optionally
8. Subght tepsurieifelfary whewid R® ieHpr ovi sos t hat
optional substituents do not include carboxylic acid,
cycl oal kyl optionally substituted with one or nore
9, al Ky, cpﬁb&nd?ﬁﬁa%yé wherdi WQU@NI%I, WP an P i@RY!
optiona substitutéd wth an aryl’ group, and an
optionally substituted heterocyclic group does not
i ncl ude oxopi peri zinyl; or. a pharnaceutically. ,
0acc 5? ApMgownd ¢ %?%%W%lnt%é@r o Uas Nip& c%nﬁcfa[ﬁbl Yots CONH,
cl aignZepgwhgreisiyn and m are i ndependently sel ect ed
fromO-4 such that n + mis 3 or 4. 4. The conpound
of claim2, wherein p and g are independently sel ected

fromO and 1 h that . iSs.1. -145 WO
IIZOOQ%EE%TBTJ f@ﬁﬁﬁ%@%ﬁ%ﬂ%?gn%?ﬂéhe compound of cl ai m

2, wherein n and in are independently selected from

0-4 such that n +inis 3 or 4 and p and q are

I ndependent |y sel e@ed AT0 nd 1 such that p + ¢

is 1. 6. The conpound“bf cl , Wherein Tis CO 7.

The conpound of claiml5, whgrei/n Uis NRIR2. 8. The

conmpound of cl ai , n is CH2. 9. The
conmpound of claim erel YTsyCONH, Wis CH and V
is N /
A1—V\
A I
12. The compound of claim 1 having Formula I'V:
5
RN
L N
Xi
w-y o U
A1_V\
Az v
13. The compound of claim 12 having Formula V:
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10. The compound of claim2, wherein Tis CO Uis
NRR2, R6is CH2, Yis CONHL Wis CHand Vis N 11.

wab@sazsmound of claim 2 having Fornula 111: RPCINS2€08/060215
WY O T-U A-V A2 IIl 12. The conmpound of claim1l
having Formula IV: RS QN\g X WY 0 T-U A -V A2 IV 13.
The conmpound of claim 12 having Fornmula V : - 146 WO
2008/ 128171 PCT/ USR{(O60N5 R’ NONH O T-U X-W
V-A2 A V 14. A co und gf chaim 13 havi ng Fornul a
VI: S NN OT -OO NH NNA2 A VI

>—NH o U

X—W
\
A/V_Az
! \%
14. A compound of claim 13 having Formula VI:
5
RN
N
O
> \< T—
NH O v
X
N_Az
Al
V1

15. The compound of claim 14, wherein T is C=0, U is NR'R” and R’ is COR.

16. The compound of claim 15, wherein A; is optionally substituted alkyl and A, is

hydrogen.

17.  The compound of claim 15, wherein R' is selected from the group consisting of

optionally substituted carbocyclic and optionally substituted alkyl.

18. The compound of claim 17, wherein R' is optionally substituted alkyl wherein the
optional substituents are aryl optionally substituted with one or more lower alkyl, halo,

haloalkyl or heteroaryl groups, and R? is hydrogen.

19. The compound of claim 15, wherein R” is optionally substituted alkyl.
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15. The compound of claim 14, wherein Tis CO Uis
NR R2 and Rs is COR7. 16. The conpound of claim 15,
wob@Ba2817AI is optionally substituted al kyl anRCHRS1088/060215
hydrogen. 17. The conpound of claim 15, wherein Rl is
20sel @bt edmpownd dffetaigrigygecatod fbsi thagroop congstingnel | y
substituted carbocyclic and optionally substituted
al kyl . 18. The conmpound of claim 17, wherein Rl is
optionally substhtuted al kyl wherein the optional
substituents are\aryl gptionally subs uted with one
or nore | ower g\ky h%‘ 0, het er oar yl
groups, and R2 i\s\pyl gem. fpound of claim
15, wherein R7 is~Optional al kyl . - 147
WO 2008/ 128171 PCT/ US2088/ 060 pnpound of
claiml1, selected fromt Nj‘ioupoco s
O\ NI'/ NNN OWHOOHI / NH HZCNI / N
HO~ ( 0]-~~N NHOM NH ON NNN 00

H ©0
N
H 2
O ®
/\)\N N
<\N
N

\
N
H
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NNHH O N" H ONA4ONN NHOH NH-148 WO
2008/ 128171 PCT/ US2008/ 060215 HO p NN pHI OO
WOR00s/128101 N N HOON H NHOH N H N  NCT/US2008/060215

I
o
g o
S 0
S =z
=z
I
oz
o
IZ‘LO

"
H 9
3 C
N
m
HO" N
Oz/NH Og” H O
\
N
H
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NH OH NHONA4ONN ONHOH NH- 149 WO
2008/ 128171 PCT/ US2008/ 060215 O NN ON NHOOH

WOR00sHR8101 IN O N NH O OH N. H O NN O NCT/NS2008/050215
N' H
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ON4ONNH ONHON H - 150 WD 2008/128171

PCT/ US2008/ 060215 O NN- ONH\ I CF3 NHO O N HO
woRMNS/1E8INH NH O O N,, | HO N ~N- O NH NH BCOUSNN08/660215

H O N40ON O NH
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NHO\\ N H- 151 WO 2008/128171
PCT/ US2008/ 060215 O NN NH ONHO O\

WORDSME8101 0 H O NNNH NHOOH ONN
NHO W H- 152

N H ONN O
11 -~PCx/O8BB/060215

NH
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WD 2008/ 128171 PCT/ US2008/ 060215 0 N 40N NH O NH 00
W' N H~M ON~ N NHOON'" HN H O

W6 2008428171N NH/ NNHO O Nt HO NNO NH BOI/BSI08/060215
FN H
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-153 WD 2008/ 128171 PCT/ US2008/ 060215 O NN NH OO H
FNHONH %1 NOHONHO\ N/ ONN NHOON
w@2eBi1281 O ~NH H O\ N/ ONNONH I \  HO-~IMNA/BS0$/060215

- 154 WO 2008/128171 PCT/US2008/ 060215 F ON ON

-~A N NH o)
N
@
N
Q\)\O\ NH ©0 H
N
H

HN O
POENN G
B

/\/NH

JEPNNS
JEPNNS
AR

HO/\/NH
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ITNTNHHOF F"UNI ON ~HONHI \ ~~-NHO/ F O

N ON NN/NHHOand NI / ON NHONH Hor a
webasnesieuti cal |y acceptable salt or prodrug tPer/Esfons 060215

21. The conpound of claim 2, selected fromthe group

consi sting of- -155 WD 2008/ 12817 PCT/ US2008/ 060215

NHC HOI NNN Q CONHCHPh2 1 Bn, N HCl H O N NN

O CONHCHPh2 H O N O
A}
O N
YLN NH O
O
_NH H O -

2

F

@
O
\ﬁH“
N NH O
o)
_NH H O -

s
2R

, and

PO
A C
O N
\NA:)LNHO i
H = H ¢) '

or a pharmaceutically acceptable salt or prodrug thereof.

21. The compound of claim 2, selected from the group consisting of:
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HC HIONNNOCONHCHPh2 1 HO BnN H ONHC N-"K N

O CONHCHPh2 H F, ONHC NN O CONHCHPh2 HF F ON H
wW@2as/124071 NN 0 CONHCHPh2 H - 156 WO 2008/ 128a171S2008/060215

PCT/ US2008/ 060215 0 BnAN O HC NNO CONH HF ON

Hp ~~-NNO CONH HI K r

N
N

HCI H O%

N N o CONHCHPh;
- H ,
Bn\N

HCI H O%N

/NQL CONHCHPh,

N O

- 2

- N 5 CONHCHPh,
- H :
0
Bn/M\N
e N
HCL NQ&N o CONHCHPh;
© H

2

o CONHCHPh,

2

N/ 5 CONHCHPh,

2



ONH NIlI-~Ph-,"~NHOO-F -NHHC O N ONH NH

0"o &=t~ F F H\W\ HC - 157 WO 2008/128171
wWERBWEA008/ 060215 F O N O N NH 00 H N ".PEr/us20pkI60215

F ONNN OtNHOO HFF N H

N

0]

Bn)k

H 0]
HCL N%

N
o CONH

o
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HO N OJil- pN ON NHppH HJ N", H pNN O

N NHOO H HC W H -158 WD 2008/ 128171

WESDBUSA008/ 060215 0 1 \ N gN N\ O 00 H/ XEFHUSDIS/H0215
ON ON NHiiop HHO N H p 4 ONN\ NHOH

N
H
HCl

F

5 ®
N
m

N
5\)\0\ NH Od” H O
F \ F

N

H

HCI

] @
o

N
N
O\\<NH Og H O
HCI N
H

- 158 -



HJO N H, and NYpp~-NN HNCHOOH HC or the
free base thereof or another pharmaceutically

waewsneshl e salt thereof. 22. A conpound of fRECHUB208/060215

22.

159 WD 2008/128171 PCT/ US2008/ 060215 O NN ON NH
OOH NH or a pharnﬁpeutically ac table salt or
prodrug thereof. 23. Aypha \ca posi ti on

conprising the conpoung oN any aims 1-21 and
a pharmaceuti cal&(accept all e ier.|24. A
phar maceuti cal osi tjypn ' ympound  of

0 [
claim 22 and a rrmcefhct}al IcéQac

25. A nethod of inducing /apoptosis in a ce
conpri sing contactla Nhe\cell with the conpound of
any one of clainms 1-22. 26. A nethod of rendering a
cell sensitive to an inducer of apoptosis conprising
contacting the cell with the conpound of any one of

claims 1-22. 27. The ngthod of clai s, further
conprising contacting t i nducer of
apoptosis. 28. The wherein said
i nducer of apop ' j agent .

, and
N
O%ﬁ
N
\HLN o O
HN H ©
HCI

or the free base thereof or another pharmaceutically acceptable salt thereof.

A compound of formula:

- 159 -



29. The nethod of claim 27, wherein said inducer of

apoptosis is radiation. 30. The nethod of claim 27,
wobk@sars17sai d i nducer of apoptosis is a tunor PEDDSRN$060215

factor (TNF), a TNF-related |ligand, or an agonist of

TRAIL- Rl or TRAIL- - IR%

PCT/ US2008/ 060215 31y T

said TNF-reIatei?JJQ%NNiS sel egt ed

consi sting of a/fRAWP I|igangN

TNFR-1 ligand, and TRAIL.
wherei n said TNF-rel dnH 98h

or TRAIL-R2 is an ‘mmti\body. 34. A nmethod of treating,
anmel i orating, or preventing a disorder responsive to
the induction of apoptosis in an aninmal, conprising
adm nistering to said aninmal a therapeutically

7. o5F Ayl n TR ek R B BaRle AP e P

adn1n|ster|ng an i nducer of apoptosis. 36. The nethod
of cl ereln said i nducer of apoptosis is
23che1$o@??éﬁ“éff‘é‘d€ plcompgaifion camprisifg tha¢anpepussl o 2@5}/ ﬁ%l%sf claims 1-21
f ¥ UGS R optosis is radiation. 38.
an¥%§ methégic ¥§ ﬁ%? Bf%anaﬁerein sai d i nducer of

apoptosis is a TNF a TNF-related ligand, or an

4890 of TRAI or. TRAIL-R2.. 39. The net of .
244 a%np%% %ﬁlétﬂ%# rCOUO P RIFCPBPTAYIR TPy gfgﬂamgg ‘gfl érétf@dzz and a
ph&ﬁﬁﬂh&ﬂﬁﬂ?ﬁ&%ﬁmb%Qﬁﬁk§t'ng of a TRAWMP |igand, a
Fas/ CDO5 ligand, a TNFR-1 |igand, and TRAIL. 40. The
met hod of claim 39, wherein said TNF-rel ated Ilgand IS
TRAI L. 41. The f .cla 8, Wwhere
2>agoh g}eﬁ]&d @FhF%}i{FEC% aB?pq%f‘LaFSfﬁ %OHEWSI%W"Z C&i}g th cell with the
corhpsuridesfhaad oaé oftiainiy B42. wherei n sai d di sorder
responsive to the induction of apoptosis is a
hyperproliferative disease. -161 WO 2008/ 128171
PCT/,U 3 e i o
i & RparpPblt R af i, e ReIEHAP T Yo, HABUP 5 an B Bmprising
cottedtihgadhetclcwith thelmmpohed ef imysa@ichfetuipousdd. of cl ai ns
1-20 is admnistered prior to said inducer of
apoptosis. 45. The nethod of claim 35, wherein said

27CoMQEngkidd 6f aLAF 28,' i%%thlklsccﬂ%?iﬁlilgc't:@r{tgging the cell with an inducer of

apoptosis.

28. The method of claim 27, wherein said inducer of apoptosis is a chemotherapeutic
agent.

29. The method of claim 27, wherein said inducer of apoptosis is radiation.

30.  The method of claim 27, wherein said inducer of apoptosis is a tumor necrosis factor

(TNF), a TNF-related ligand, or an agonist of TRAIL-R1 or TRAIL-R2.
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after said inducer of apoptosis. 46. The nethod of
cl aim 35, wherein said conpound of clains 1-22 is
waessne®rered concurrently with said i nducer BET/US2008/060215
apoptosis. 47. A nethod of treating, aneliorating, or
31 pr eTashatgdeoflieygier 30, olhicfei adid TeNRdickeabkgand iaselccddd fraidn, the group

conprising adm nistering to said ani nal
Coawgﬁgatﬁwwgéﬁéﬂ&%&@%ﬁw, HINFRe! ﬁ%%%%EWL-
any one of clainms 1-22. 48. The nethod of claim 47,
further conprising adm nistering an anti cancer agent.
3249. Thhenetteidhdalan 3d| sihemedBsaidviNFerlhatsldigindmt TRAHcer
agent is an inducer of apoptosis. 50. The nethod of
clai m49, wherein said inducer of apoptosis is a
33chemit heHBREVE bhim 32 Rherdd -sailiniofRt BPARAALCR RGN HEAIL-R2 is an
wherei n said inducer of apoptosis is radiation. 52,
Theantghddgd of claim 49, wherein said inducer of
apoptosis is a TNF, a TNF-related ligand, or an
agoni st of TRAIL-RI or TRAIL-R2. 53. The nethod of
34cl aiA[nrrMod\/\lbﬁf‘u%hﬁngS,aérﬂeﬁUNEhfg,eb’;ltlﬁévénitig?rkd disordel egfoddive to the
_ fromthe group consisting of a TRAWP [igand, a ) )
indng8orers appRiays, ita apNRRIMAL | @aHYisingn @dmEpgtering gto Fpid animal a

f [ rej i d INE-rel igand is
nefR R Bt Ny B R Shiho R Bfar BBt Bna L325
The nethod of claim 52, wherein said agoni st of
TRALL-RI or, TRALL-R2 is an antibody. . 56, The netho i
3Sof dhampther ofiidmeln HICHCHRIET R I eAtnR\A8 1BFUCeERiapoptosis.
is cancer. 57. The method of claim48, wherein said
compound of clains 1-22 is adm nistered prior to said
3J6ant iTbamozthodagenlaim 38, whheimedithoodustr of apaptesds 1swhelreenatherapeutic
said compound of clains 1-22 is adm nistered after
sai 88dhti cancer agent. 59. The nethod of clai m 48,
wherei n said conpound of clainms 1-22 is adm nistered
concurrently with said anticancer agent. 60. The
37 met Abd msthagl ofichaings, whetcel spidaiddccint ppeiesey isagdafion. s
sel ected fromthe group consisting of taxotere,
| apatini b and gentitabine. 61. A nethod of preventing
380r Mabinkbthddgr adigl DR eVREdis shid idducandM@optoRisii€@dNF, a TNF-related
. thereof, conprising admnistering to said animl a
thHbPéﬁ%@@?@%gF?Réﬁkg%k@VQ&%HUBﬁt of the conmpound of

any one of clainms 1-22.

39.  The method of claim 38, wherein said TNF-related ligand is selected from the group
consisting of a TRAMP ligand, a Fas/CD95 ligand, a TNFR-1 ligand, and TRAIL.

40. The method of claim 39, wherein said TNF-related ligand is TRAIL.

41. The method of claim 38, wherein said agonist of TRAIL-R1 or TRAIL-R2 is an
antibody.

42.  The method of claim 34, wherein said disorder responsive to the induction of

apoptosis is a hyperproliferative disease.
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62. The nethod of claim61l, wherein said animal has a
di sease or disorder selected from the group
w@oemnsizgirng of macul ar degenerati on, rheumat oi BICT/US2008/060215
arthritis, psoriasis, diabetic retinopathy,
43r et iNhopaittvd offclgpmertaiviicicinysaiChypeeablifptaive disshedt catter.
neovascul ar gl aucoma, retrolental fibroplasia,
rubeosi s, Osler-Whbber Syndrone, nyocardi al
44 8NITRGGHGROP of Eiaﬁﬂl"ﬁj, vﬂf‘e?é{ﬁlssﬁfﬂll @Jﬂlﬁ&lhqﬂ" claims 1-20 is administered
tel angi ectasi a, henophiliac joints, angiofi brons,
priowotersdidgndungt af apmpfosisi nt est i nal adhesi ons,
at heroscl erosi s, scleroderma and hypertrophic scars.
63. A kit conprising the conpound of any one of clains
451- 2 hanfethdtP bf Ul 015 Wikcin 31 &rSictint N Gahd COMMOUBRlinistered
to an animal. 64. The kit of claim63, further
aftegronpt indigeg ohapaptasiscancer agent. -163 WD 2008/ 128171
PCT/ US2008/ 060215 65. The kit of claim 64, wherein
said anticancer agent is an inducer of apoptosis. 66.
46.The T tm@hod bRicHif B IMvaTeedin sarll Ebrhprling &f @FinBPLPL G§ ia8ministered
is a chenot herapeutic agent. 67. The kit of claim®65,
congipeepdy Wiyl indenge ef angpiogopt osis is a TNF, a
TNF-related |igand, or an agonist of TRAIL-Rl or
TRAIL-R2. 68. The kit of claim67, wherein the
47 TNFAr ekthod df Itiegtmg) anzliseltiagt @dprévanng hehygemugiferative discase in an
i RRrAP i AT R B 0imafio TRTApBfcally B FE s amount of the

comg?&[{ﬂeg,ghn%ing0}515@@1_@9@ ligand is TRAIL. 70. The kit

claim67, whereln said agoni st of TRAIL-Rl or
TRAIL-R2 is an antibody. 71. The kit of claim 64,

e i e T e R S S

di sease. 72. The kit of claim71, wherein said
hyperproliferative disease is cancer. 73. A process '
491 or The epthadmy clrivcpviliaginofaidartivancer Xgenkps a induagrokapwptosis.
, WY OT-U V-Z A2 XI wherein Al and A2 are
i ndependently selected fromthe group consisting of
50hy dmagencteitof claim 49, wherein said inducer of apoptosis is a chemotherapeutic

agent.
51. The method of claim 49, wherein said inducer of apoptosis is radiation.

52. The method of claim 49, wherein said inducer of apoptosis is a TNF, a TNF-related
ligand, or an agonist of TRAIL-R1 or TRAIL-R2.

53. The method of claim 52, wherein said TNF-related ligand is selected from the group
consisting of a TRAMP ligand, a Fas/CD95 ligand, a TNFR-1 ligand, and TRAIL.

54. The method of claim 52, wherein said TNF-related ligand is TRAIL.
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optionally substituted al kyl, wherein A2 is absent
when Vis O0; Vis selected fromthe group consisting
W@RooBI128TH and 0; - 164 WO 2008/128171 PCT/US2008/060215
PCT/ US2008/ 060215 Wis selected fromthe group
55conghstrdtodbf CHiamd, MheXin Saigedgapaisedf fIROMLERE of rTRMAIL-R2 is an
.consisting of hydrogen and optionally substituted Cl-3
m“@ﬂébl; Y is selected fromthe group consisting of
CONH, NHCO C(OO OC(O, (CH2)1 3, wherein one or
nore CH2 groups can be replaced by 0, S, or NRI
56 0pt ThaaldthodsaflestimtATt sdierear salid byyarpplifeoatakldysease is cancer.
substituted heteroaryl; Zis (CRIR2)r; T is selected
fromthe group consisting of CO C=S, C=NR1, S, S=0
57SC2;The md¥dd of CRIR4E, ARk @R akidycoiRtht toft @8ms 1-22 is administered
_carbocyclic, optionally substituted heterocyclic,
priopfst sagchatticynceg agent.i t ut ed aryl and optional |y
substituted heteroaryl; Uis selected fromthe group
consisting of H NRLR2, N(R )COR7, OR, SR
58 0pt mapahdtiod b stalirh U Ayt ki |sa@NebrOfun@ el d1yims 1-22 is administered
substituted aryl; mis 1 or 2; r is 0-3; each R, Rz,
aftergidypidicraces pgeiitndependent |y sel ected fromthe group
consi sting of hydrogen, optionally substituted al kyl,
optionally substituted carbocyclic, optionally
59subdht trdtket béckir AR vierein phidocahpound wWiisdlaitnst BA2 das wministered
and aptL na%h¥ substituted heteroaryl; and R7 is
CONQEICBEY SAthfSAANTIRANCSE 88F9t-consi sti ng of hydrogen
optionally substituted al kyl, optionally substituted
carbocyclic, optionally substituted heterocyclic,
600opt iTbaandtyodabslhin 48 ewheramysaidaoti@ptdrompant 3 sclected from the group

substituted heterqaryl;: conprising condensing a
CO“%%W&&WJ‘OE c, %Ra%ﬂfqbaa'%}% 36“10&9?”&% XAl WYOT-U V-Z
A2 XI'l wherein Al, A2, V, W X Y, Z T, Uand mhave

t he nmeani ngs descri bed above for o ' '
61. A method of preventing or inhibiting angiogenesis in an animal in need thereof,

comprising administering to said animal a therapeutically effective amount of the compound

of any one of claims 1-22.

62. The method of claim 61, wherein said animal has a disease or disorder selected from
the group consisting of macular degeneration, rheumatoid arthritis, psoriasis, diabetic
retinopathy, retinopathy of prematurity, corneal graft rejection, neovascular glaucoma,
retrolental fibroplasia, rubeosis, Osler-Webber Syndrome, myocardial angiogenesis, plaque
neovascularization, telangiectasia, hemophiliac joints, angiofibroma, wound granulation,

intestinal adhesions, atherosclerosis, scleroderma and hypertrophic scars.

63. A kit comprising the compound of any one of claims 1-22 and instructions for

administering said compound to an animal.

64. The kit of claim 63, further comprising an anticancer agent.
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Foruma XlI; with R7TCO L, -165 WO 2008/128171

PCT/ US2008/ 060215 wherein: R7 is selected fromthe
w@e@ap2810nsi sti ng of hydrogen, optionally subseCT/USEAS/060215

al kyl, optionally substituted carbocyclic, optionally
65subdht kittof dlahe b whgteini said apicareahdeyit Bundhdicet ethpoptoyis.

and optionally substituted heteroaryl; and L is a

| eavi ng group, to forma conpound of Fornula Xl . 74.

66.1Ne TRE RESFE1a0h 66 WHRRid 3aiMAEHRELf a¥obBsilis 4 cHetadPherd¥eud t.
on "V PESRR PR SRR bR Ll ol sgen
process of claim73, wherein L is selected fromthe
and. OR 76. .The process

67¢] aithe J8T ShAbB . e B Tou T CORBENS A FoRNFsa TNF-rclated

ligadlof hﬁfgg&ﬁito‘ﬂTRﬁhE RP6EPRACERA an activating agent.
77. A process for preparing a conmpound of Formula XX

M HN N P1-NH O O O XIX wherein inis 1 or 2, and Pi

congﬂﬁS|n Fgﬁhﬁt 0un o% E%rnulqg%?&k#ﬁ%QIS%ﬂ%yaiﬁDPhﬂw group

con@stﬁ%m@mm b BasXfh9s Hdbfal, WONFROBAi k2 4dd TRAIL.
US2008/ 060215 p2 HN-OH P -NH 0 XXI wherein P
and P2 are am ne protecting groups and P' does not

692aUgh e RRorLRif i6\g,ewﬁ‘erein said TNF-related ligand is TRAIL.

70. The kit of claim 67, wherein said agonist of TRAIL-R1 or TRAIL-R2 is an
antibody.

71. The kit of claim 64, wherein said instructions are for administering said compound

to an animal having a hyperproliferative disease.

72.  The kit of claim 71, wherein said hyperproliferative disease is cancer.
73. A process for preparing a compound of Formula XI
7
R m
N

wherein
A, and A, are independently selected from the group consisting of hydrogen and
optionally substituted alkyl, wherein A, is absent when V is O;

V is selected from the group consisting of N, CH and O;
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compound of Formula XXII P2 HNN P~ O-N~H O O XXl I;
b) converting the al kene of Fornmula XXII to an
w@b@ehssder to give a conpound of Fornul a XXI |1 PCT/U82008/060215
P2 HWN P1-NH O O O XXIll c¢) renoving P2 of a
conpoinwdlcefedFarmitHeazrafl ¢dnsistingb¥V€HaandMNpound  of
Forpula XXIV; M NN Pl1-NH O Q O XXIV; and.d) )
r edefcisriglertsd fromtheogiBrR C%h%lméfog)élyé@&ﬁ%ﬁ opfionally sypsgituted Ci-»
iK'V, to give a conpound of Formula XIX 78. The
rocess of claim77, wherein Pl tert-butyl oxycarbonyl.
- 18&7is sviect20 Gi®hl 38 ErdupROTAISSEO08C 080R MHCOIC(TKE OC(0), (CHy):3,

rocess of claim 78, wherein P2 | rbob | oxy. ,80. )
Wil BRE b ot P cptnsan e e Buih S ot nabigialy Substituted
aﬁ@ﬁ@‘gb@%&ﬁlgsﬁtdt&pﬁ@@@grygri or to said reduction of

C=

N doubl e bond. 81. The process of claim 80 wherein
sai dBEARA MY is with NaBH(OAc)3. -168

T is selected from the group consisting of C=0, C=S, C=NR', S, S=0, SO,, O, NR',
CR'R? optionally substituted carbocyclic, optionally substituted heterocyclic, optionally
substituted aryl and optionally substituted heteroaryl;

U is selected from the group consisting of H, NR'R?, N(RI)COR7, OR', SR,
optionally substituted alkyl and optionally substituted aryl;

mis 1 or2;

ris 0-3;

cach R', R?, R® and R" are independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted carbocyclic, optionally
substituted heterocyclic, optionally substituted aryl and optionally substituted heteroaryl;
and

R’ is selected from the group consisting of hydrogen, optionally substituted alkyl,
optionally substituted carbocyclic, optionally substituted heterocyclic, optionally substituted
aryl and optionally substituted heteroaryl;

comprising condensing a compound of Formula XII

XII

wherein A, Az, V, W, X, Y, Z, T, U and m have the meanings described above for
Forumla XI;

with R’CO-L,

- 165 -



WO 2008/128171 PCT/US2008/060215

wherein:

R’ is selected from the group consisting of hydrogen, optionally substituted alkyl,
optionally substituted carbocyclic, optionally substituted heterocyclic, optionally substituted
aryl and optionally substituted heteroaryl; and

L is a leaving group, to form a compound of Formula XI.

74. The process of claim 73 wherein, Vis N, ris 0, W is CH, Y is CONH, T is C=0 and
U is NR'R”.

75.  The process of claim 73, wherein L is selected from the group consisting of CI and
OH.
76. The process of claim 75, wherein L is OH and said condensation is carried out in the

presence of an activating agent.

77. A process for preparing a compound of Formula XIX
m
HN
N
/

P'—NH O
04 XIX

wherein m is 1 or 2, and P' is an amine protecting group comprising:

a) condensing a compound of Formula XX

\

with a compound of formula XXI,
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A
HN OH
P'—NH ©O XXI

wherein P! and P” are amine protecting groups and P' does not equal P% to give a

compound of Formula XXII

N\
i
HNHN
/
PT—NH O
°d XXII;

b) converting the alkene of Formula XXII to an aldehyde, to give a compound of

Formula XXIII;

0
N\ ym
R
HN N
/
P'—=NH © O
O XX1II

¢) removing P? of a compound of Formula XXIII to give a compound of Formula

XXIV;

m
NG
N
) « /
P'—NH o
e XXIV; and

d) reducing the C=N double bond of a compound of Formula XXIV, to give a

compound of Formula XIX.

78.  The process of claim 77, wherein P! zert-butyloxycarbonyl.
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79.  The process of claim 78, wherein P? is carbobenzyloxy.

80. The process of claim 77, wherein said compound of Formula XXIV is isolated prior

to said reduction of C=N double bond.

81. The process of claim 80 wherein said reducing is with NaBH(OAc)s.
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