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WO 2004/ 050895 PCT/ US2003/ 037940 Met hods and
Conpositions for |nducing Apoptosis in Cancer Cells
WwORWEB56FERENCE TO RELATED PATENT APPLI CATI ONBCTA@%2003/037940
The present application clainms benefit to the
followng four U S. 5 Provisional Patent Applications:
60/ 504,901, filed Septenber 22, 2003; 60/494, 714,
filed August 12, 2003; 60/448,960, filed February 21,
2003; and 60/429,842, filed Novenber 27, 2002, each
oMuthails #nd Coagiaritians dobIndelc l_%@q&?\;)ﬂmsist i irdeet@ells
for all purposes.” BACKGROUND OF T ENTI ON 10 [02] -
Apoptosis is a highly conserved cell suicide program
essential for devel opnent and ti ssue honeostasi s of

al | meCRSENREFY TOdhEh@EEDt leTE]eTTa‘b%EM&AHONS
pat hway b at 4t eVeesre]tt a%r li %{o%yclaqor enef‘%% he t?flg\gmgrfo&raﬁ S.
be j ust i MPOrt a RrHe patnogenesi s

Proxﬁﬁoﬂd’l@aﬁiﬁﬂApﬁHéaﬂtlbhﬁ$50Y5®4I90)¢ fil%g lSIeIS\ﬁehber of, 200@ 61“1?&194 714, filed
Is contro

Augflﬁr@ué?% é%4§9969nﬁ]§13 Eél?méWsZ Iy 89% @pd é@44ﬂ9§§}%4 @ed November 27,
200% geg{ﬁﬁ g{ ‘8{}% 13‘5 iRk Sfa %8%{%? gﬁn %:tke gntgjewt 112251'1 Purposes.
i nteraction of gene products t hat e|ther prevent or

| gand (TRAI L, BRSRGEPEME P bAE RGN 5. henber
Of t hevv-omﬁ C%td@% if Qﬁié%&&@%e@b&%ﬁ&d&? %Esentlal for

eceptor super famly,
devél[ﬁ#khtntlandi tises hoeldostdgabhialbmetipopt aghrgsmSeChal@s & @;Le apoptotic

P t al., Sci 277:815-8 (1997);. Sh d
pathi) (P AP P 1ced TGy oon PR 23RN T e
path%gelﬂe,@ls 23 8fefls 4s ArbABddrmallifieyi intth@ reghf3fibk o @fe déﬁQ‘JS}'cl%h DWIEE cell

Kill tumor cells, but is relatively non-toxic to

lelmn,rmlnch@ & qogtron@hthmhuopnmm interastiond le@waffrecqile@@wegldatory

treat cancer. [ vent i res hi
protkih Y RER ST sV PSR AR B4R R heeeggtion of
gend Poludth ehap kit Pevieivi@hd e cpll dvitles met hods of

|ndu0|23 apoptosis in a cancer cell. In sone

enbodi mifdls, TVETdleed é@pné@%mdgegg dispndR AV else refgrred to as

Apo%zré ( ?eﬁqbégpfqgé TS\J'F apop lbrs Ipe 3){1:1?&#5% {aoé]g%g P PRS, two

mensblmé%ﬁﬁe Em&bép%ﬁ @peﬁ ﬁaﬁul&g’DRAﬂL rl]n(ﬁlcéﬁbeﬁrdeaﬂﬂ& eﬁ)optos1s See,
nt i t - DRS
c..158 4 . 519067 1. Spew F D §headaw‘?g2t A b

Walg@%e%é% &8\2?!8 3{7 gggg 8Rbe 4 ( ?@ %O@ﬁA@E B89Been shown to kill tumor

conpr|3| e sequence di splayed
celld, buﬁisgela‘éveZy&nm—td?mcgtmrrmrﬁEl omhld a l'i ght cha| n vari abl e

region di s in Figure 25 or gur e

sore.entibd Shehwetppiee dpeed oy ST hee@segt invention
admﬁg@ynugg§1am&ggbgghﬁ regi on conprising the sequence

di splayed in Figure 24 or Figure 35 and a light chain

vari abl e region as displayed in Figure 25 or Figure
35 In SOME  pppE SUMMARY OF THE INVENTION

[05] The present invention provides methods of inducing apoptosis in a
cancer cell. In some embodiments, the method comprises contacting the cell with (i.) an anti-
DR4 or anti-DR5 affinity agent agonist; and (ii.) an apoptosis-inducing agent. In some
embodiments, the agonist is an anti-DR-5 antibody. In some embodiments, the anti-DR5

antibody has the binding specificity of an antibody comprising a heavy chain variable region
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5 enbodi nents, the anti-DR5 antibody is Antibody A
(ATCC Deposit No. ). In sonme enbodinents, the agoni st
WO g00a05@m | - DR4 anti body. [06] In sone enbodi nRCL/BES20031€37940
cell is contacted with an anti-DR4 anti body agoni st
and an anti-DR5 antibody agoni st . [03;5] In S%Brre , , :
compeisingdhersaquencetdieplangd m Eiguras24omiigassi 3 emd atehb shajn vigiable region
.sone .10 e | nent s, .t |81 5] .} € htthod
o= iR AL 05 o1 Heugae dEads Rubbabtpl, BaHDED Bhbey
compPlsed £HsHGThhiR e agMiflE easbrOtomprisiBhe Zeqrentddikpleyed in Bgure 24 or
~ enbodi nents, the agent prevents activatiofl of . NFi % Ihr11
Figurs @éeand artishilFliain v ariable e ciones (1playee Mt Kiehsgr- g gy g 1 some
| 2 Bs > ' b $eBosiPKBL €aSYNE some
et AP RSO ERN vl AORHECE PePosibReL 2SR com
embddibdik,the agahist ¢ acartdDRA@ntibddy. 15 group consi sting of
PS- 341, MG 262 and 132. [09] .l.n sa mbhodi mept .
the agelfl i sinspme _dt%?nt%%hea%lh I ﬁ?fﬁ?ﬁ%‘f Wi en'aR-DR4 antibody
agonﬁﬁ%%@f%@'?@@b}&%&gﬁ'fggﬁist-' n sone enbodi nents, the

SVMAC minetic. [10]-1In sone
enbodi n] s, Intsomeagemidinentsthé agonfst isoy huppanazed antibody. In some

| ypeptide sel.ected fromt roup consisting of
embc&?@%i%ﬁﬂ ia%%ﬂ%&fBifnglgﬁs?al&&Hgg%@cong ai ni ng pr otg ein 20
7 ( SETTpog) M 10Q81 ReddvaéRel (B et prekémaserelictr ke expression of
ki nase 1I\/AP3K5), STE20-1i ke kinase (JIK), MAP

BCLK! oxalSbeH It einaotnieregnbodiniands, ther ageni prevantnassisation afdlgy. In some
put ati ve endoplasmc retjcul | tispan, .. .

embediABiEHB AEFE PETSRIE idﬁgfegaﬁﬁﬂf)qf%‘gb% %&f’@j‘:p Sppgtiments, higgentis 2

proteéa?cgﬁg Khitor M &%ﬁ%‘?ﬂ%&fé%sgﬂhﬁﬁﬁﬁ@is&ng iHASiRras §dlacidEflom the

ern Kinase togen- activated
grouﬁb@ﬁﬁﬂtimgldfn?swlkM(aQéZ and MP2B%) , cycl i n-dependent

(AGVRL 1§05) Ca i et ohs RETLa BameoDrs s Bypy of
Apoﬁgﬁggl%gg f)raeﬁﬁp'lﬂ Jorh ESRbodiheRRt HRtihGBkoMIE SVEAD oF b 52180 2nimetic.

muscle, skeletal, receptor tyrosine _
ki nase [I0SKJn sonhy anstiments,0he peamt seadnhigiter efriepagoeptide

e SR B B SR8 S 5 e
7 (SEPIPmite ety R&Rlatd&rste{r iR ARlase kin&ss MM ARBHGUSTE20-like kinase

sarcoma viral related oncogene 30 honmpl og (LYN), :
(KM APdunase fiitoracies sriopditpomnpkivaserl , PUpldve endpplasmic

. hurine, th ma vi.ral ongc
et B Ge s o s AR D R, b gy (1)
mitoRSH-¥BBRtdIdRoteBkiBE Ml Atedpioken Ginasp? (AAPKARKY), ofitogen-

Bl USSP VUGS D RSP eR, KBk 4. cotvin A
activa T 10&@ sp / et >

t VI osihe:-Ki , € - Si 3

b RIRTEE REAE VRS ouBBOm AP SUIAL 56 ) ncoen
hom8 Rt (FERY, lipodreca padtpinad [(JCEIRAFLIZLA08), meusclsa bkgbetal; edcpptor

FLJ32312 (FLJ32312), mtogen-activated e .
tyrogige k I)ISK); _mqqog}? rqpﬁ{l Toping ame, $§ g(?f(é});%;),%%ﬁgmg
uninﬁg)e egt gg_br h igft?(‘lgagbﬁk' H&M Rt NohAbg PBIAIBNEbERRI Pbtein C8Ndnase,
90kD, polypeptide 5 (RPS6KAS), v-yes-1 Yamaguchi sarcoma viral related oncogene

homolog (LYN), mitogen-activated protein kinase 7 (MAPK?7), and v-akt murine thymoma
viral oncogene homolog 1 (AKTT).
[11] Insome embodiments, the agent is an activator of a polypeptide

selected from the group consisting of signal recognition particle 72kD (SRP72), Caspase-8,
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5 gene) (ABL2), v-ros avian UR2 sarcoma virus oncogene
honmol og 1 (ROS1) and v-nyc avian nyel ocytonatosi s
wa peoalossatogene honol og. [12] I n sonme enbodi meEPCBHUS1008037940
cancer cell is a colon cancer cell or a pancreatic
cancer cell. [13] In sone enbodinents, the agent is an
Bid, Briyaghoid syrosific Ritlkge (BIAK)s gene producs singtir i Ryervate inagg dYi

sonf AR o O Sef B BERR IR RE 59, g poc
FLJ3351% (HLT329178, Iﬁff?}%ﬂi-ﬂ:ﬁﬂﬁtad ptdiéin &gent 10 QMAPKSIORNACF4: transcription
nmol ecul e. [ 14] e present inventiagn also rOVIg%S
I? elspnsrelated

factoprft hebisAlrlsanFawEnigukssaip el aicpgens homples? (a8 4
| i vidual - RS bl G-myc avi
sonc) DN ¥ 3l 1Tl B2 A e bRRHPHGRE TR a9 mye avian

myelbb@bapruisiviral bncogédedwinioleg.anmount of (i.) an anti - DR4

or anti- DR5 affinity agent agoni st; andﬁé%ib) an .

apopt ost13] i nBuemeeraipdinents, fhy cangeisids g GplggicARGT goll or 2

' and the agent are adm ni stered

pmm%%g%?%?g*éaLln sone enbodi nents, the agonist and the

agent afl8] adhi soinst eultEdimsnts, thé agent js_an amtaggms‘_eof PAK1. In some
cmb DR IBB AE 5 51 BN EHe| S B PR AR T B g HLBE Eip cdnsistng
of UBE, ﬂgmi!%ﬂgﬂzf Gkt ¥ndofKanny 86thé bREYdisRARY iteiapentds BeSRNA

chain variable region conprising the sequence
moledilepl ayed in Figure 24 or Figure 35 and a |ight chain

vari abl regjon as displ.ayed in_ Fjgur £ FL.gur ‘s

35, 1 Do hEBiromem 2R Sy hovidsAaidhydER g8yt A afoptosis n.
canc&IBNih $8 $Snd@viaBAVY nedBthBrey A indbh® ehe@idifertgnips msihiod comerises

sequence displayed in Figure 24 or Figure 35 and a

administeringd dhenindeniduabs theranghiorellastigrtiyn amyemt PR(P;ag FpE-1Y&4 or anti-
Fi 35 .| i , ti-DR5
DRSZROHT St Sal A RSB B EE ae® T oome

embodi s, It fignagabddinents, tAe agotist-aDRtheagehbadpdmimstered
sone embodi ments, the cell (is _contacted with an ot
sepaggitely - Brepramembesaentgdhe agoasi @nd fheagent %PQSWEHP?%Y&G s & mixture.

In so%geoéﬂlﬁgdhalla&tg] th% g%o}?ﬁffs Mfibﬁgf‘ ihdd9e rRené Shbbd@nRnts, the anti-

mani zed ant I'n sone odi nént's, the agonist
DRSi stiBody Ryl the binding spadifibiodyf an3ttibed} cdmprivnga heavy chain variable

e SOt B e R B 24 oL PSR Wy g v

' iU A3 ' i-DR5 antibod
regl&ed;%o(g%ﬁn@%etdgﬁ ?%’%gé 55 8FEigMAL 350NN QbmbleBodinienss) B anti antibody

agent "prevents degradation of IxB. In
compuists adrebogiimmyaiabldregmgeampiising the: ssauowe4lipkogdm Figure 24 or

Figubb M e EE MO D SR onE PRI B by g 8RRy 33 Jpsome

emb%ﬁ‘iﬁlen%[ HePnBANRS Shiittdy ARSbHLA (MBCZOBepRit NE> 132, In some
18] In sone enbodi nents, the agent is an inhibitor of

embedinients, thietagpnist is appopiddt antippdr) Ipsostesmbodimerts fpe cell is
oGRS S5 BRSSP B,
cancer ¢gf)l @ s@ne embodiments, the agonist is a humanized antibody. In some
embodiments, the agonist is a single chain antibody.
[17] In some embodiments, the agent prevents or reduces the expression of
BCL-2 or UbcH10. In some embodiments, the agent prevents activation of NFxB. In some

embodiments, the agent prevents degradation of IxB. In some embodiments, the agent isa
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pancreatic cancer cell. In some enbodi nents, the agent
is an antagoni st of PAKl. In sone enbodinents, the
w@o@ansi885 an ant agoni st of a pol ypepti de sel ecP@U$20031037940
the group consisting of UbcH O nsurf, stkl2, Askl
and JI K In sone enbodi nents, the agent is an sjRNA
proteasolreguhibitorl On[spoie eMthodprans the nrateesmoirhiiien isselgicd dom the

a physi ol pgi it nprising a
srour; s apae e By PR HNGLER o (19) “an ant - DRa
or antif18R5 1arbineeebod RN, Hic agafids &h inhjibiest of an Inhibitor of

apopt osi s-i nduci ng agent. In sone enbodinents, the v
Apopaesem(AP) protein Entame gpbasliments.heiiphihifor é%%bé&g or & S¥IAC mimetic

enbodi n@ﬂt Sl Q%e%ﬂiﬂo{d%&%%é LAy LRSS 55@09'05}@699@11 ora

speci ficity © an anti1body conprising a heavy chain
panci¢atid édker deflgiinBome embbdinnegtst the agerueacentdgapdtay 84Kln In some

15 Figure 24 or Figure 35 and a [[.i ht chajn vari abl e st
embadagesh (B2t i B P RISF LRV Blge sgieciell omaRe sitfp Consisting
of URETR Ségll’gf’gﬂéﬁ,”l&ﬁu oTRN s RDAnS diReak, GeApet$€s SRNA

eavy ain variable region conprising the sequence
molecilspl ayed in Figure 24 or Figure 35 and a |ight chain

e 0 A S g B
com: Hgbilt%&a??&tﬁ-gﬁ?e@@&%i dmdMat of (i.) an hiti-PRYPorembicOR Santilsody

t he Tagoni I's an anti-DR4 20 antibody. In some )
agonistrand (i at sportthss-pslubing sgetinfmsqreeiempedimgntsahe et 1s an anti-

t 1 bqd i st d ti- At ) o
ST TR R e ——
an arﬁi%ajf*’ Qﬁﬁgﬁéiﬁ‘g 5 Q8% y @EROodIHABRLsgioh bempdsing e sequence displayed in

single chain antibody. In some enbodi nents, the aggnt _.
Figurer Everitigure 35 and adight ehain ¥arppblessEion as fisplayed ik igyscingy Figure

35. ]gn;]sos 0%% }1}%&&%&@% %ﬂ%bgﬁ rzrlglﬁﬁ(gc{y %o?néﬂfs@%’ £ AL R ARhInAtLOIR region

0 agent prevents

comptesKAEakEReS dikyByed ihFigeers enbidia®his] a lifle chgiantrialsle region
a proteasone inhibitor. In sone e odinents,Bng bodv i

as dignlexedan Sgire AhPbFiesre 3% BePBeEaPOfIRTH e Piishp> antibody 1s
GOEA A R . tHe22bnikfis S0 ABt-DR4

A T e e

antibefly. ApapioansodinaR, the otlbisrontanted ovith avditidDRé antbodyragonist and

inhibitor is SMAC or a SMAC mnetic. 30 [23] In sone
an agrREI; WERPYY 2§Wtagent is an ant agoni st of PAKL. In

Some en‘t)_,qgi n?rf‘%o?me LG BREA, ths agdhid R ABORKGFed@intbody. In some
pol ypepti de selected fromthe group consisting of

embbdinidiB, thasgorist is b lsing]e chakl antibddy | I some esehpdiments, the agent

I SER TN T R
prev.Ellﬁg g&waﬁen BF R «B q¥ 688 embbdifichs, B@eBES préddatst dbgradation of IB.

nding specificity of an antibody conprising a_heavy
In sonaémbatimients) the negit tna probgasdree dgittites. Bespremerabodiments, the

di spl ayed in Fi 24 Fi .35 i i
o s AL L EL RS, sl 1

35. In spie enbadi BRBSEmehRethahiimiid sh @EMos ofdremnhibitor of
anti bodies conprising a heavy 5 chain variable reqgio

ApopsiIIAR)gokhG equerobodinphajisdnhiiies §EMAEHTSMAC mimetic.

Figure ?%]an% gorlncia grl%odiments, the agent is an antagonist of PAK1. In some
embodiments, the agent is an antagonist of a polypeptide selected from the group consisting
of UbcH10, nsurf, stk12, Askl and JIK. In some embodiments, the agent is an siRNA

molecule.
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chain variable region as displayed in Figure 25 or
Figure 35. [25] The present invention also provides

W@ 2io®38%Ppr essi ng an anti body conprising a hepwlyusivas/o87940
variabl e region conprising the sequence displayed in
Figure 24 or Figure 35 and a light chajn varia

regi on [34] diBsinagssat e Alse PZBVISPS Higily ases Witg Hpelgipding
spec&r c1g§('lgir s %@ﬁ)o%{] X&Héﬁ&?g Qhézgfg%gx\ﬁ' ﬂﬁﬁlﬁl@?@@&g SorBprising the sequence

ncer cell cofprising

displ&yeati@®igung24 bieFigeatel 35nridha hglnt afifin mamqbl‘ag?gmn as Ch$pl¢}h>é in Figure
b|nd|n speci ficj t.i bod S|ng g h
25 ontiaon o TR e b oAb oo SRR o Bn AN navy

chaln\‘j\}gg‘llmé% &on b&nﬁhﬁﬂé ?e%%q&érncé: Hﬂﬂfaged?’él Fi@\%e@ﬂ Jr¥gure Beiafd a light

'e”regio I spllayed in Figure 25 or Figure
dmhﬁﬁmmbhrqpnnasdmpwymbmﬂégntﬁéoa@qnmsSS|s an antl-DR-5
anti bod sone enbodi tre
ANt 1 bodyShas RGN Se 1P Oies Sl SRS Bbagbody
HeaNb16 haidh dodidrablgahs eficeCdismbyesli il Figure 24 or
Conmﬁﬁgﬁggﬁﬁggggmdlsp ayggﬁln Fﬁiur§ﬁ24§gylgggu§2.%5 an&gg
Flguﬂm@mdaﬁghnchamwmw@reg@@:a@mhsa;»éayad spFigyeeds of Fpgars- 25

or Fig 3 enbod nment
ant i boaj[;;gl: oﬁ%}?ei @8%6 rwsg’uon al%o P10 n%\}lggr ﬁ%g}%ﬁ& of Bﬁﬁcmg apoptosis in a
canc&QBNch hgﬂging Rents Re eelﬂw&maﬁ)aﬁﬁnt}mgeﬁl Witk dleZO’indmg specificity

Figure 35 and a |ight chain variable region_as 4
of andingpddpyedn eI ‘gmaé( Y.@Qal@r’\’a}m@g 3 lecm)cq;gmqn}g thgsequence displaye

o G538 R 3 I TR M5 5 Y 0905 e

35. R sBRle\REMiraents; Agddosisn § o aﬁmtldhﬁvmklboégl hrsohremmbmhments the

i rmunaogl obul i n gene or fra ts tgﬂ£60f t hat
anti- BB tibedi 125 ths HadingAaec BB SiaNY CunRpi T hoavy ghain

vanaF)FeCr gx%h %gﬁgh %E@l&gée‘é Qéﬁcgrd s??a.@f@@ il ‘ré{lfédﬁl dhs gl'ﬁ@ BBand a light chain

epsi and const ant

variabRgicgion ge dgplayad; 1nlﬁlghre% drhégury 85 ath NnmJﬁ?mb(DCbm@DﬁSnthe anti-DR5
vari abl e gi on _genes. chai ns. are cl ass

antibgily FOPPRsED FALor P b leaeyn cRaPHa g e Saf Ge iyl in

Fi gu%s% re@ﬂ'analaﬁfélﬁt cIogl (fﬁiabgregﬁ‘ﬂals Qs la%di ﬁhFllgﬁreIBﬂ 5y Flgure

I ne e I munogl obul i n cl assSes, 3 | gA, _g

35. harmtrﬂegﬂquaﬂpm&:tthe/aityDRé@nflb@}Y ingntibafly ¢ @h@@ Depgsit No. ___ ).
i mmunogl obul i ns have a common core structure in which
two identical light chains (about 24 kD) and two
i dentical heavy chai ns (HENITION®r 70 kD) forma
tetramer. The am no-term nal portion of each chain is .
known a§27ﬂ he"Aatibasly] seferyyo a palypeniidgrampaignge framework region

from?a:ggl%% b'}lﬁ]éfgr?lger%li ﬁ%ﬁ@hé@@ﬁﬁﬁ%@%ﬁ%% ﬁ]ﬁ{ﬁs Q]ﬁ) recognizes an
antlgéﬁrTMe@o%ﬁ@dﬁﬁuﬁfnogfwuhn ghies divhide the kappa; taerbdanapha, gamma,

portion 2004/ 050895 PCT/U?2003/037940 kn%ﬁqaa bl
el Rpsilons ) O COMKRFFEI T €50 AT BT (RO HER variale
regioh e%e nes, LH%@ fm'n:g % Jrads@RH A0 eftﬁkél | §1190b &P Hda®y dhains are

he am no aci sequence vari ation in
classlmmmhﬁbaglmmalp}m deltanéi epsio, ovititir msugedrdina tiee immunoglobulin

| ocati ons |2€ %%ﬁglons known as hypervarlable
classegpdenieMr s &ﬂ%?@ 3¥PESVGet er i ni ng regi ons ( CDRs)

whi ch aggydi ﬁ\%ﬁhhﬂ’y b&%%ﬁ’gﬁ%ﬂl@[ﬂmﬁﬁﬂh@e%dﬁﬁno@core structure in

Proceeding fromthe am no-term nus, these regions ar

whidbesiogdatted] IPRthaiCDRRowtr i IADRB two 'identical heavy chains (about 550r 70

kD) form a tetramer. The amino-terminal portion of each chain is known as the variable (V)

region and can be distinguished from the more conserved constant (C) regions of the

remainder of each chain. Within the variable region of the light chain is a C-terminal portion
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respectively. The CDRs are held in place by nore
conserved franmework regions (FRs). Proceeding from

W0 b@4amisad-t er m nus, these regions are desi gnap€dusiD3/037940
FR2, FR3, and FR4, respectively. The locations of CDR

and FR regi ons and a nunbering system have been, .
knowness itheebiregion. éVighin thewsitabésregion of fedigevisehagp, there is a D region in

. Sequences of ot ek ns _of ' ] S
B M
conﬁ§§t{9 136i tAnﬁl%‘é ,seﬁérsﬁle 16caM g IR Yﬁ’gglFﬁs h?)wr?sf hygerv(aﬂitﬁlﬂi)r?gionsl or

n exenpl ary i mmunogl obulin (anti ko structural,. ..
compaﬁnqnt@ﬁypiptegr@gpl@g regons §aRRS) which a@&q@ﬂ% ﬂgxgoéve@dﬂﬁag%eal binding.
of:. tWo_j l.cal.. pai j i d CDR3,
roc Ry SR LA 2 LR b o
respectiedyy The OBRs Afahddin pRed by kide) conferwediiramewerkiegirns ¢FRs).
each chain defines .a v

ProcaeR RGO CBHPTG THEHH LSS pREHE T LSS Bp gy and FR4

respe?@%lggggé BRAGANdFODR THETFREEASnY A ARlEbdringhystemetiaRe been

vari abl e heavy chain (VH) refer to these,
definkd bhte.anHabeayyl. (Raianst ale Spawniesa \Prote@e of Apmupelgigicsl Interest,

... exj.st, ,_as intact i | obyl i.ns e
v G s oS S R S S o G BR n
MG dowar i ous peptidases. Thus, for 20 exanple, pepsin
© lég:(ges 2 an anti body bel ow the disulfide linkages in

the hi ng8] r efnenemplapy isyneregiababyp (antibady) sisictussl ypgitgomprises a

which itself i. | i ght ~chai.n i oi - :
ol e 5 e O TN B LGl P B gt i
haviad "tighPSabdut 5 @) biktort 'Siehyi" dhaini(Abaag 60i70 klbe. The N-

hi nge regi on, thereby converting the Fgabi(;z di mer . d
termins of eachichain defnesieyariablaregign ol AR AP 10 { L0 @Barsanypep geids

. Fab w th _.par : i nge. reqi
primmp R i ekl Fecdl i 25 R a1 and
variaBld hda0g¥hdif @gHERies tattesckflitnad heavytobaims rasbetthely.
di gestion_of an intact antibody,. one of skill w]|] ber of
appr eci B0 t Agfbadiese¥isiagfeft TrachimpEnaZlohias FL g fan
! ' | Bt ipfidRtes DiNAus, f
R i e
exanqﬂs,Cpe'psi_ﬂ Id_lgéels' aa rhiibalybelovathresh néﬁ@q Iﬂ@getpmdhgb@@e Bgion to
o RS SRR Pk TP Iog 4 558 by s st
| ' 4 36n&hahsto Bydakahe diaisEe linkage in th
b°nﬁgw)§gh%§?én§dg%e§g@u%g| ay |ibr a?i esal (s%el, o rease e

e. q.
hinghc&gadif, ¢lndrgbyetonzerting Mzt X(ab)', Bmgr BipasEap’ pmguyey-.T}{E%ﬁD’ monomer
. _For. preparatio f nocl onal, or n
s st SRRy o R e et PR AE poiopov i ed,
3d eH.S@3§. S®Riile Salous AEBbEY fréedbits hieidefinddpinueien25H8hé BigedtBn of an

(1975); Kozbor et al., Immnol ogy Today 4:72 ( 98%; J
intacCehiébasty, eme of sl wﬂkameqlﬁemg&hd%@nwsv@?zb@w‘éw § de novo
... PCI/ US2003/ 03794 i j r ibod
SRR RR A PHLANLSS Q08 Sp0ee) TRAS KRRk ot
usedd@réiMSso IntREEParBibody Gaginete eitie podugedsy flermodification of whole

_production of single chain_antibodies . S. Pat .. No. .
antiapdgessor7theye yARCHEChERPIOrSE rﬁ?%‘ﬁ}&%ﬁ%ﬁ#ﬁ%ﬁﬁ%@‘fl‘e%w (e.g., single
chaif} %Z BERLLLR nt%edtlmr% ﬂﬂﬁég Hfsfgﬁ? 1ibfrRQ (seeld ANRAEAF rty ef al., Nature

mce, or other orgamni's such™as other mammal s, may be
3481352354 1 ¥0PY. eSS
[31] For preparation of monoclonal or polyclonal antibodies, any technique
known in the art-can be used (see, e.g., Kohler & Milstein, Nature 256:495-497 (1975);

Kozbor et al., Immunology Today 4:72 (1983); Cole et al., pp. 77-96 in Monoclonal
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5 humani zed anti bodies. Alternatively, phage display
technol ogy can be used to identify antibodies and
whedoeomses i c Fab fragnents that specifically bP@musmo3/037940

sel ected antigens (see, e.g., I\/bCafferty et al.
Nat ure 348:552-554 51990 . Marks et Wgt echnol%ﬁél ed
Antibogies nad f@acer(ﬂz@gwy)( 9§53p] "Momqeigngk r%nélb%l?? g0 apidbadics derive

from%nt | hogy ém'i" gc %eé r Y 5&% &cﬁ)ongy?gméfé GaRstABbAiEE B 8NPat. No.

por tere | aced or
4,946 71d) a9 be a@@té&tatprdsdim ammn»aglm to bolypeptgies of thi{ waentainl. eAlso,

region) is linked to a constant regi.on of a different
transgeniq i eHoBpLIganisgs Fl@@taé othey H@Fﬂgﬂs ARRY Bt U F’&&ess

huma%ze%nanﬁ 6&15&6 ! Xlt%&fv%[}ﬁ@h&%@adé%%ﬁzcﬂﬁw&@ &RMYeals8d fEMentify

res tot ody, e’g., an enzyne,
ant1bbd>1>és and ]ilaemsm”eap Fgb drapinehitadhad speca:i(i@@y birgk to. Selegﬁed (abt)lgﬁtnﬁ dsee, e.g.,

e B 2L, S5 s S RSP s Bl s

1998 different or altered antigen specificity. [33] A
(1992
umani zed" anti body is an antibody that retains the
r eact i v[3t2]/ ofA "ahlme@nanuh@dy"amn pobpdymaleculrainighiplp g the

i n c
conslefERRBeO" £9° Pt BT > R HORE RO it B ot e gnigen
bmdﬁ%@it@@eﬁ‘ﬁbfeﬂ@gﬁﬁm ik &BtoRBEdnStanf regi'(’bﬁ of amﬁﬁf@eﬂwr\meﬂfed class,
ei r human counterparts. See, g. Morri son et _al.
effecmrdunctmand/ommwsser an ezmrQJsAlffeeqn eaacbpBBich roplys new

R T

etc.; BﬁGH) aks V:M@t'b%lregbmmm por2&n thdBeo4 98 altcr@ 1¢pla¢?zicdramphanged with a
[ec. I mun., 31(3):169-217 (1994) [34] The phrase
Vanabé“-p‘@gioﬂll@ﬁlnlg)ﬂ Ctlﬁf?re redieredeAndigehiiegdicty o an anti body
or "s pg%éf | gal h}{laﬁﬁéd‘sﬁﬁﬁ%ﬂl Yseinya)ntlbmgfﬁﬁﬁﬁé the react1v1ty ofa
Wi th, nrtre errlngtoaproteln or peptide, 25
non-hehen sntitods Wiiiledieing lesdnmiumogetiain hlsrnajEt dihgs craathe\aehlsved for
the presence_ of the nin a e
instapeg, G AP RGHIE RS ﬂP%%léFﬁg%ﬁéﬂr?ﬁ‘W@n Feflisgre e repiping parts of the
antlblf)rdg Pldtﬁgllrant E%uﬂtéﬂﬁ'@é}%@ CM1§dIPé?%l Ph&. Natl. Acad Sci.
|

odies bind to particul ar gar otein
USAL &héﬁSlt 6855 (1088 MdvasdrearkigPiodrv Tamdingb, 4¢5-92 (1988); Verhoeyen et

b f
ol e n pradht ye o Rateofites Pl 7 BB PR T godten
MO@“{’@@%"bgﬁ‘i) -ypgler7 guoh).condi tions nay require an 30
ant | body

is selected for its specificity for
parti cull3d] pﬂ"di@ ehrase ‘Tpeeifisaler selpctivaly) bindsy MOW or
" ant | " t . tid
O L Uik
refers T H BDRRE SN bt BALSS H&yrnbmaﬂm&ﬁcﬁf th@pﬁ:eénee of Ehetpr@ﬁhli ias

I T T —
1rnmungasrs%#J éc;nlaﬁ ohs URE g%etcﬁieﬁealnﬁ%dléﬂslhﬁ stk E%tl%ﬂ%f%‘téiﬁ bi Mast two

tein (see :
time3 QMY 2R GBADd EKBT ddﬁﬁ&ﬁi&tﬁlﬁmzjrmnnd—iaral smgmﬁpam pount to other proteins
Ant i bodi es, A Labhora %‘ggé Manua

198
presgiidn rtlpeps[ap@}e oPPCHiaM fgan ?rglrbﬁéi’ gmg% au?‘,lb(f’f)&’lgft]ro&ﬁ gay require an
antlﬂ%h&qy s@@cté’dsﬁ)g 1t§ %&?ﬁ&fy‘ﬂ)f@ pERiBElaf } fn%tem This selection may be

noreacti vi t cal y a speC| ic or selective
achieesichy ibtrating e aambddmshattmsseea@awm@r oga ORS molsrulsy from other

nol n
specn?s vagneqcy rrP1mmunoassay formats may be used to select antibodies specifically

immunoreactive with a particular protein. For example, solid-phase ELISA immunoassays

are routinely used to select antibodies specifically immunoreactive with a protein (see, e.g.,
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typically nore than 10 to 100 times background. 5 [35]
The terns "peptidomnetic" and "mnetic" refer to a

wa@ st chem cal conpound that has subst ane@EIUE2003/037940
t he same structural and functional characterlstlcs of
a naturally or non-naturally occurrlng pol ypept i

HarIO(we&gLa,ne,SAMEk)odldBeﬁtha@eramm INbays1abel@88): ErRAARSIRIEP Hﬁlmunoassay
forma& ?}thar I(Iif::%]lg %# 3§ ?%g@’é’lng ?&c Hﬁgﬁ‘fog%ée&%ltw tHpically a

speciREBE deliRtivd P@@ﬁoﬁ Wiebe afleatotwipe bﬁdk@mlmdmgmahot i and more
ternmed 10 8e ptide m nmetics"_ or "peptidom netics"”
typicqlisametechen 1Qto Mtimey hagkereynd.15: 29 (1986); Veber and

F d 13 2%
1O g8y T, SRR BRI
chemitél é(ﬁﬁpdtﬁlﬂQEz)trlllaPaﬂistadEalm e tsams fsﬂrfmuraharei finetianal ehdragjeristics of
I t t herapeuti c efu
a nabgralyoF GO, PEERAS CRrERE POLPUIe F So SR EACh A SHSF Hplfes are
com&nlgﬁ?e%ﬁ}i'tﬁef}ﬂa?mﬁ Juﬁ'aél md%%&?'fa@hbﬂ- PRI ArBEY W HE biopertitg €

ur al ar to a paradi gm15 pol ypeptide

analogbusto, thesepdltlypepiplatepéptde. Fhesedyhrsoif @gnxpaptlctﬁcompound are termed
phar macol ogi cal

pep R I8 FPPHGELE imeied Eatohitk, 1° ddt TP AS o520 (19§0); Veber

3 el B6AH e by JaMbei nERge 3sa|239 5937) which
and Flfrélahl%gﬁgﬂ\gfgup cc}ﬁg?);t i ng of ,et e.g., -CH2NH, CHES
are incGHidr@E@herein @HeEENce) | Bepdidd Il’tlmﬁ@S) that Wturally similar to

therag??ﬁl}(c(ﬁ?r g_%@rpﬁgggea; Ig_lz"gsillﬁeﬁg? sro@u% %ﬂ L ut(fﬂap% %5 Eglfa%g%detgerapeutic

or pr%hﬂé@h@ QfREH ESenchilly, péptidoithemksiage ﬁﬁlctmhldacmhﬂelaofo a paradigm
partly natural peptide am no acjds and

polypﬁptldﬂ atmraabolmhdg ﬁlabhaSamblﬁl@g&@I %Fspham??vfié’?‘?ﬁlﬁaétaﬂév%yé’r?“h as
SO |1.NCar,

e L e

by a SiHPleisbletica lﬁﬁ)ﬁii{h‘é(gr@i@ Joabissndef, ajgt i-&HLMHa, C&FSt,hE€H,-CH,-, -

CH—EH;WEE::,S ;né gﬁ%gﬁgéﬁf b sa(plgﬁ/qofﬁ t,lr?\é/lldts é&a@ "E{fen mlameetic can be either
entlrelp{ 81%9 ? dffsyﬁtflj‘leﬁ@ 15ARARE-E aAh10ERLs MR EnPididR or, |1§@§%1menc

I'ng or enzymatic activities of a
moldealey@ppitiydetiohl paptide emino fcBBhnd $)ﬂﬂ%bnrr@fhem}5artalp g§ @h pmino acids.
e. of. caus n

e ol O A G
subsﬁfultlgﬂf éﬂgn T %Eﬁ%hﬁéti@utﬁﬁ@ &Roldd noebubBianfiflly al¢ @ghEnetic’s

I'ncludi ng human cells) and in the
strudand ylnd/bn actafxlam’ﬂbe examnievel mameticlrouipesition i iiainihe scope of the

v e o R G eav L0 D Qe FhOu DL REUEES fmpigacpyicisors
pol glggl.)o,flrgg}gghl r et al., Nature 411: 494 98 (2001); and
I're et al., Nature 391 806- 11 (1998

and WO .
01/ 7516.{|36]V\,h é$1BN1>é'trﬁf§:@ssto§maﬂilﬂme ring g}af s che of causing
mterggala:grg&lgscdllé?i%ﬂ% 35? ra-lr_lgg %leﬁagg df éﬂ%eﬁictgé%ﬁes in cells, for

elrc a enco
exa.rﬁ%l@%ﬁﬁlﬁlaﬁhﬁ @éll@s(ﬁﬁldﬂl@r[gemnndrymmmﬂdmnhmmdfyeﬁnrextnhp]n mammalian

base pairs and can t 30 bg “‘E’ d
bod@hﬁmledmgma@@n The Phﬁl%?én P16 %Nfa erE‘FF&\A/ﬁ PsTippfan
d1scbsssgd %s ﬁ z@zge 1%@%%&&%?8@1%&? %Y HSW Q37944%-98 (P801); and

ands or synthetic
Fire@pP#gl., G&Qb%%]’h%—ﬂ RM) and WaPHKBT 6 64f whera um‘th@s of making

|nterference and can_ c St.- tr NnSscr tional :
1nte§¢mregq]&Nﬁga §fF arg ‘glg?@pqsieé gﬁ As l?'aé? gponfthg sequences and nucleic acids

encoding the gene products disclosed herein typically have fewer than 100 base pairs and can

be, e.g., about 30 bps or shorter, and can be made by approaches known in the art, including
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exanpl e, manmalian cells (including human cells) and

in the body, for exanple, mammlian bodies (including
wheovansiges Exenpl ary si RNAs according to the i NnRENUSIN3/037940

could have up to 5 29 bps, 25 bps, 22 bps, 21 bps, 20

bps, 15 bps, 10 bps, 5 bps or any integer_ thereabout
the userof coinplestzatane BINA Towids of syntlgsisi a@mqaghqu{l“ihﬁﬁ}RNAs are capable of

.inhibjtory siRNAs include t . ' .
couit L S Sl AR P! B g ot
examp %) mamn@flia@aglMludiee hithguel B dyishgbody, far example, mammalian
constructs wthin which sense and antfhésense

bodies éiqg]gdipggl.ugm@s)mfg@g@larrﬁ sw%%oﬂi%tg .lrgfﬁn'il(?ﬂ £Qid have up to
29 bpgmgsgg%b}gsr Eg %Eg M oS! 12(%., IGAP}?éJ 15 11 Qbf“&lil}pfﬂté@ef thefl@PAIL or

’cing si't érnatively, spacer
therelS@R N CRSol9for Madi g opliaiginhibitopysiRN As npdlodeettiat ayailable from

separate self-conpl enentary_regi ons ,@f&sequence in the
DNAgwgise fgetSeattier Wity W@@Pnﬁ‘co&*‘ﬁﬁ’é’ e construct

transc Hbﬂts » Hi RRA; 3QAHRNE 8RpRKyS geithic &8st within which sense
g

al | ow ense and anti-sense Sequences, as well as o
and sk spqurntésoare phgedimoegions fakiipglan fglopispgpence 1n proper splicing

AR SN R A P
lengtiaﬁgliél%ggé leﬁ‘lglotygg td %ﬁﬁ@@se@ﬁcoﬁm&g&th@&@giﬁﬂs bOsequence in the

ation-of specific nR ene sequences, and )
constsidt ePaiing peessiig of the ges. copgsjct trARsErEt, entEl YUUFNEPLfS spliced-

t o deoxyri bonucl eotides or ribonucl j: . .
out, YBRETE5S ol e e sk NTAS BRBERIE Sovensenep bind
form{?%rd%bl-gtk@rah@éd_nmﬁ@ FERREEBSnRLEAk®Iten Hiad dsambrieaienhadouble-

nown nucl eoti de anal ogs or nodified backbone resi {Jlues.f
stranded RNAK hyeeby inttiating o cascads phevrats leadingiq fegradgtion of specthe

ccurrin and - . urring, which have

mRb@ﬁggqegleqlgﬁnﬁ%ﬁ, ﬁ%&]glgerng%grjs%?éé{gygg&ghe reference nucleic

aci d, ape] whinltlét acitetdboks dectyrihomchmiides orsibrinugleotides and

the reference nucleotides. Ex of]es &% %%%h analogs e
polymers|thereof 1wetth@lﬁ@nal¢-rﬁrtdaﬂblsﬁ?an%ﬁp SPfror BF TG AEYPasses nuclelc

.1Pho ' t kdsaluedBf lages, which

ccio DS R G teo I iHloa B R s B Rl Millages, whic
are spepétic] Qatntidlyaiccuminigdand(rRNAs ura2B of@@ifing.heeishayelsapilgrdanding

I ndi cated, a particul ar, nucleic acid seguence_ al .
Propeifigh ATIE S eIREORARS é@dc%ﬁs‘%#%?ﬁ%%bﬁ%&& i Lgfditct similar to the
refer}é%{)e' fledtildie r]%%%glﬁg%-cﬂ suclORARIES il RleC RetRBut limitation,

stitutions conpl enmentary sequences, as well _as
phospherothiepiiesn posphplamidatesy methgl phesphionatsp @@rafljr@qhylﬁhosphonates, 2-

degenerate cod bstituti be achi eved b
O-mgBAEraRIR o e Bratie TR BN RE-hi r @ posi ti on of

one or e 8l 86 b@Erisd indldaledcoPAtiISulbENSIIEIS hieitl eqaince also
with m xed 30 base and/or deoxyi nhosi ne resid

ues
impl{dBiy ereonpasses conssuvetively nmdifipdressiants Shererfy(e s glgggnerate codon
Suka .et al. Biol. e : - 98 indicated.

subsiikH i SopPlaenlag b By d bR AR apeRd op o Tpdicar
SpecTﬁ&l@?ﬂﬁeﬁﬁﬂ&' ®id6n agsdiutiens map ds adsietddéd it gmpmitige aejuences in

_CDNA, nRNA, ol igonucl eotide, and polynucl el%tgi qed 9thV\D 4
whickoba lisg@ssiopaf pusonmerossiesied (of albc 18 Spbstituted with mixed-

X ufiSine reRGRKI B " RLOLRIA¥id RES 195681 (1991); Ohtsuka

basei aﬁ?@f @E%Iﬁgrgogg}ef eﬁg%esi(%gttzglaér}gl ’ejy&?lo a FZJO| ymer of zgm' nza
et alai Biol eGhahies0:250% 268 (988 Roysdlini et al., Mol. Cell. Probes 8:91-98
(1994)). The term "nucleic acid" encompasses the terms gene, cDNA, mRNA,

oligonucleotide, and polynucleotide.
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amno acid polynmers in which one or nore am no acid

residue is an artificial chemcal mnetic of a
w@eororesgsendi ng natural ly occurring am no aci d, PE@BEUSENN$/037940

as to naturally occurring 5 am no acid pol yners and

non-naturally occurring amno acid polynmer. [ 41]u ?'%e

t er m " 4#0lno Teitermsy"@pbipsptids. npepiida’ [apd oRIOLFR | 4§ U8

. nt heti.c .am ng_aci . AT '
itercEeaRb e e R of Eplpe R SR I BAA, By o
amin® héTH pdTynieds fh@hibR b &l hyreameins héidgesidienis aneitifiial chemical

- Naturally occurring amno acids are thoag enc%fle%} bg/ :
mimetigof §spmespendivg aatugallypocprring AHBQ acidmsgelhes tgLaturalty oceurring

. are .l i fle '
i R e B oo e e . o

aci d arfaljpgsTheaémn "arhino @oidp oefaiso nivatallyaceuntring agd sgnthetic

arning il a5 SRS A0 EOG ALY SHRB G EHeFL b
manndy ShEGER the nﬁﬁt?aﬁ@f@@cuﬁfn@%in@@cié@ NeuN9WRcurriaBdnaio &ids are
group, €.g., ho

serine, norleucine, nethionine )
thosesinkdedityethe getchic cnde@s metlhy thoss amingnacids the e laseranesiled, e.g.,
have nodified R groups (e, g. orl e cin%} o, {B%da'fdﬁq‘;ll f
hydrxayBrqlige, -88MBRe Fi"l‘fg ,ut?ﬁgl?ter %qda(?'r?ﬁlf)ﬁpgmggrrg "bhasic 0gs refet
to coﬁl?ﬁml&%&fhatﬁlta{fé‘ﬁfe!éﬁﬁe 38518 cRahidhluytues Sl fidtm@llgtaaring amino
acid. Amno acid mnetics refers to cheni cal .
acid, cenpowaipts. tdrhen thatis housd ft hydrasenh acaibeX y; §roig) @R@MINO group,
fromthe geperal chem cal. st - ] | Hethvl
and a5 By e P RGP PRE S ran R il o fle WL MReR oty
sulfoRfe " SUAGnaRS BadGh6ldifibd R] grokpan(s gf, watlewehe) ommatidi fiekpeptide
gt Sn oL i NP 5Pt P BRI Sin acid
ac ) . ~ :
.aci d. sequenc Q ' hiy Fir@Ma®is different
Aminogg gu@gh%shrg@eés t%ucc lglﬁcéé?ga%%{}g%dl\%ﬁ Fﬁéﬁhée‘}ﬁ g‘lgsé}éé Fdent 1 cal er.en-
fromQhe B&RENTChéhlcyl dtatetiré 684n amibpoidabitdhatdgueivoe $) a granner similar
where the nucleic acjd does not encode an am no acid
to a rpgyAY PeCUIIRE ABYRARG al | y i dentical sequences. Because
of the en i St aFiaki@U5hplids tABER amMiTRed and
of f unc@?gnaﬁﬁﬁf&gg{%ﬁlgg}&nucl el c acfgpé)s Séncode any ,
nucl@é ¥ea spquehedsn W o respes tapadeulaheickic edd sememss, capseyatively

modi%c;gég}g%}s r gg :’ul? thgec aﬁcg?itg gcglﬂsa g’}hgcﬁﬁ eﬁgti)c?esialgrggcél (f?x; %gé}gifjﬂlg identical

amin® SR ke ﬁé}g_eé:, QH YhefecARe REc18k tabideTbet Roted¥odd art diBino acid sequence, to
corresgon I ng codons described without altering the

essertintlydéshtipal sppegnces BeBusstoiitbe deseaeraey of the enaicicofs adpiwe
"silent var,ijat,ions," ich ,ar i .

o RO RR et P RS BREA Pl oy sance, e

codads (Gt £ 8SUENGE G aidab OUVII exldodyibe drsncadidblpiapt THes,al ecery

describes every 30 possible silent variati %ﬂ of, the fth
positiercivhére aaelaginedr epastiiesiay 4 cagon the sedppfiandeiigredda apy of the

codonyt UGLBLE WAt i ifplide. Such nucleic acid
comspias Prdpr RETRE wABHE, PR R e Rhilplids Suoh mccic
variaMding Brei "Sil@nt dan@idnsy vithieh asloyie spsbies of oonservapivelymaedifiehvariations.

be nodified to yield a_functi nall){ i dent.i cgl .
Evenyoiueleif acid seauendei hegaty Whishegneades amolypepiids plgy deseribes every

8l Fdtfnt 20pP 8 MBA Rl Y& olsfizb it efdhcodon in a

posfE Lfink vAREn R Ble @%36‘3%%"2% 006 WD 2004/ 056865
nuclBICheldI2aept ARTRAthicl i@SﬂrdiAsri]lydhamilyl @0@1}} r swthiemsegnd TGG,
whic%nig o?c]{ing’rhly ltllle c\#ﬂ}lf lcoc{o%cfgig tqugtgp]ftla%?tcarll tr;ed rln\cl)ldg’fjeglto yield a functionally
identical molecule. Accordingly, each silent variation of a nucleic acid that encodes a

polypeptide is implicit in each described sequence.

10



10

15

20

25

30

substitutions, deletions or additions to a nucleic

acid, peptide, polypeptide, or protein sequence which
W@bkaoens089mdds or del etes a single am no aci d oPCHUS2083/037940

percent age of amno acids in the encoded sequence i's

a "conservatively nodified variant” where

al t er atl#din A& toaanine scifl sequsacasuera qftsktl} Y‘)’Hl @FOQHZ‘%«W@W&@“@&I

subst@thog]é,r eé%{ oné%he Sﬁ&{s t%(lashlumt aaaf %ﬁtg(%/e?gblggeptlde or protein

sequédnd@&hichrdetsy addsrldaleted i siplaami® aaideoneeinial kymeuntige of amino

the art. Such conservatively glo %%I e(ﬁﬁvar ,anb a,% 1@@ "
acids aelthetanepdedsearracelis acPnekEiyaly mpdifighssrant o VhEritinpleraton
resultl[s ?Lélﬁ] ?Fﬁﬁéﬁt&‘rﬁdﬁ&'ﬁﬁ' Ao BH Gieh d @Ae‘ﬁﬁcﬂfy ilifar N0 tak@n.

oW nNg el g At groups each’contain am no
Consé®utiee dubstitutioietabkl peondiag \'ﬁatcml\malbmmmlalt ainorasids @re ‘@mlé known in

the et peahdvebemadistvariay s atihine & g Bk fihe
polyrfl%hlc@an’gﬁtg' 1H{eps)epe§1@§ horh¥Rk8&nd |§heleé‘-5f the idvegtieuci ne

|on|ne(l\/p, Valine (V); L
Pheny!| g4dhi riEne(fB)lowihgreglitpeoupy)eacheopgain prate {oijs thatare

Ser | S),.. Threoni ne 5, and 8) Cysteine (O,
ConS%%tWeéﬁf’ﬁﬁ“t(‘?W forsg angshﬁ% Crei ghton, Proteins

1) Al &gg n? GIy4Rd (Gfer centage of sequence identity” is
et er m ned by conparing two 20 optinally aligned

2)Asg>eﬂua0rfb(§))o@hrtalalmrﬁ3@ri son w ndow, wherein the

ortlo nucl eoti de sequence in the
3)A§’ &f%ﬁ%gﬁhﬁy conprise additions or deletions
4) nﬁb(&)ggﬁﬁaaﬁﬁ conpared to the reference sequence
ti de of the |nvent| whi ch does

5) Iswiemw@foﬂiarhegema , Meghisnige (Mo ¥alimsd)s for opt i mal
al i t-0f The percentage is

6) P}%gﬂgﬂgﬁj{%éFy TQ&%%% q&ﬁi?g% % rrber of positions at

7) Séﬂiﬂbw t[h&onﬁer(trp cad nucleic 25 acid base or am no acid
residue occurs in both seq es t i el nunber

8) Cyteinmt@Onbisthippyas {M%z%e %ﬁv& g‘hj |-{320¥f g?éﬁ mat ched
positio by“lié?@enﬁta%% ang}ﬂm@e" 1d9ﬁt1t9’0fs'dete%@1§ne'd'bytd&> pann%two

Wi ndow conmpari s mul tiplying the result by 1
optlrhﬂlyyalgheld tdqeem&s oeeart aagmqmmsereq'um&\e wh.emthetg@ruc[m@] the
terns "ident]j "identi.t
polyBSTRURE SeruehindEe SURBEah MU makepdetcs adsihglBelgtons e
gaps? tolthd flferbfeld8Quddice (D .Ca PEGPEIMIR DT e invention), which
Subsedquences that are the sane sequences. Two

doesseticemeiss addisions abdeletinmisafor gptimalaligagent gfithe thy sequences. The

percené&u S}g gég‘blﬁgﬁt{?éq gbepgec N {h% R%an gﬁ{&o@ﬁﬁ)ngfﬁ \?H?cﬂ ?healg%@lcal nucleic

acid 'bgs%rgr ahino 808 r@NRlel ot c@d % both Yequéhles t8 Qﬂéid ﬁx’é%nﬂﬁ%)f wmatched
95% i dentity over a specified regio

pOSltscpecdlfVIdel’@g thewambehel BAEhdkpasETS hbf e towll e\ﬂmggf eHDé’&lons in the
win ow ) colrrg)r]a%gon AMa ri!l&ltlmlgé)@é 93%19[%%}51 %%@Hﬁ?%@%e%ﬁ%é@ of sequence

identity.

[46] The terms “identical” or percent “identity,” in the context of two or
more nucleic acids or polypeptide sequences, refer to two or more sequences or subsequences
that are the same sequences. Two sequences are "substantially identical" if two sequences
have a specified percentage of amino acid residues or nucleotides that are the same (Z.e., 60%
identity, optionally 65%, 70%, 75%, 80%, 85%, 90%, or 95% identity over a specified |

region, or, when not specified, over the entire sequence), when compared and aligned for
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maxi mum corr espondence over a conpari son w ndow, or
desi gnated region as neasured using one of the

WO olokosispyy sequence conparison al gorithnms or bPCTEHS2083/037940
alignment and visual inspection. The invention

provi des pol ypeptides or polynucl eotides that are
maxmmhsccarmSPmdeycq Qisn e icompanisonthiadpw) grsiepienaed regjion as measured

usmé)cgl%ol}ttlh ﬁ to'g%%é &r%es lco%lIPXrgJo}/l al gl'g?ée élf g@%ﬁ%hghﬁem and

Vlsan-HsFéUﬁﬁh' Yhe itd@ntisiepiovides géﬂy@qmdéy er pc&iynmﬂ@]tldas thlaadrei s
east about 50 nucleotides in le

substprtésflisridgtirabipdhe polyrgtigas el lymuleohid, (5P oBs Cxpprified
hereif | (g%% a?hees(gﬂ%ﬁg g}?érhﬁﬁ?e]d' ifl Fhré&gstﬁ 254 OpifoRalis %l‘i’é"i%@ﬁtﬁy exists over a

sequerice acts as a reférence
regioB@latedstdeast e)bom 50 Inutlesﬂid&e éleapihesr moe wofepeledver\wregion that is
usi ng a _sequence c ri.s 0 algorithm test and
100 tp 08 08 ALQD %@9@.%@6”53@ 183?“@? d into a conputer,
subseq uﬁﬁﬁ € P&Cyegﬁéff& ESmpALn A picaMAbeSsequénReGRIS Al¥ference
and seq ce algorithm pr ogram paraneters are
sequeéles) ignelticidtest Pghancks angreogupared p AV kemetsingsa f@ﬁﬁem@ cqywarison

or alternative paraneters e desj a
slgo Qb e LT P SBAR GFT ERCENLN (P b ffgnee coordinates
are d@ﬁ?ﬁﬁéﬁ i SRAUKDBL ahd &Ihbtde@Sedri¥him tpherring Paransery @fcdsSignated.
tive to thé reference sequence, based on the .
Defaplt@gc@wmmarammre can bagsed, grgiermative bapaetesorrnfiefissignated. The

her ei.n e f

L e S S U
sequEd @8I AR cab AtPreERE e SEdURECe, @fasefdfcﬁﬂh@ﬁrdgﬁarﬁ@ﬁ)nammm ly

about 50 to about 200, npre usually about 100 t Q about

150 in [48hi cA @og@q@m@@n%\y 56 U glpginglydgs reference to a

ence s L ihg st

sl 3SR LR R0 QIS iBied B URMR consisting
of fréhi2Pne G600 Neuhldgsboat Satd gjmemo afor2 Oswﬂgtabulﬁekfi)OﬁQ mbout 150 in

conmpari son are well known I1en the art

mal
which| 3 GAMRIE 150 BESHIPATSILO PAF r%ﬁﬁ%ﬂﬂl?%%’% b Safae pumber of
cont%ﬁ]g%&sﬁgr\/\gftgr the B¥o %&@eh&@ ale (gtﬁiﬁ)il@ga)hégécﬂ OffietHods of alignment of

ter man 70) Adv th. 2:482c, by
sequeiiees Iﬁﬁrrmlnq:gylsmi arg wedlriénoaingo thet drtn @ptlmleleedlg@mnt efrfigquences for

AT RECOM TR N R

Yerb, - ADE Aarn SEU82A) t&%&ﬁcﬁé gnﬁﬁﬂp Sﬁthi-’rﬁdieedleman and
(1976?‘;)?? mg?t atcllgns of 25 these a gorlthrrs GAP, BESTFI T,

Wurﬁﬂsm&mhﬁ Mal-BRTA8:403 he thayssersh Sorrsimiaatyiraethodpf Pepason and

Llpnﬂpfgg&ggg) Pr ﬁctztlol? ﬁﬁ% %n&é{“‘ Ef’g;? g Rgz&éﬁéﬁﬁﬁqn@emematmns of

thesé Ql%Qﬁﬁﬁﬁsc(Gﬁ(]}S BESTEIY; FASUAULRE] TRASBA in tHBlNVlisenhsm Genetics
Protocols in Mlecular Biol %% S{61995 su nw
Softpvm]Patkngeeﬁ@mﬂ@élompuﬁr@pw, iace Bre MagisenplVd). pppy manual

rm,ning . erc.nt O
L e e
Biol¥ky @095 siigplélnat))i bed in Altschul et al. (1977) Nuc.
ACi ds Res. 25:3389-3402, and Alt chul

J. [48101 Twpisampiespigleoridup 6t ve |S91 b%‘oﬁomgyegn g percent
seq ﬁég f&%@%t?%nﬁ ké(}%-gnﬁegi‘ﬁ%eﬁﬁt?ea!rré %heFBfQAgP b¥q BYL@&SIT@I) @]gorithms, which

or Bi ot echnol ogy
are ddﬂélﬁﬂéﬁiﬂh iAdnchullker 87 (EA7GD Nut. hnidsnRes| ¥E33§9-p442, and Altschul ef al.
(199]03 ?gﬂlilpf yﬁ &82 13%%(5'% iﬁ(g rrtlasggctlveﬂlu eé‘o%ﬁva‘}é" forrspe ormm% @/AST analyses is

publicly available through the National Center for Biotechnology Information. This

algorithm involves first identifying high scoring sequence pairs (HSPs) by identifying short
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WD 2004/ 050895 PCT/ US2003/ 037940 words of length Win
the query sequence, which either match or satisfy sone
W@omin50ses val ued threshold score T when al i gnedr/us1003/637940
word of the same length in a database sequence. T is
referred to as the nei ghborhood word score threshold
word Aftemgmw ipttheaquery sezsupp@ge witishsétherinatchr saiishotoset PR§FEy e-valued

thresﬁ\{\@ﬂ ﬁ(éqre héﬁg@gri%lfﬁ%g %Za \&grtrdholg I | teI 1 V\%ﬂz %ﬁﬁ ?Qt@ﬁaste %ec{deﬂge Tis

refer@dt6 BS@E relbhBOA 08 woed Edo@@ﬁu@h@lﬂﬁ(A@@é}hﬂ gLl enp;ez) f @hesadnitial
far as the cunul ative alignnent score_can

neiglibotraed yeatd hits aeh astseads ferciaitiming pearehes b fiad %,falg@‘sﬁﬁﬁs cquypining
themf le%?o:ljg?nﬁs R n((‘i%’? in 153?1? dﬁ%@g@gﬁﬁg\agéh( sreﬁﬂ‘%gcg f&ceﬁrfgr as the

I Ng resi
cumlﬂﬁﬁfbadlf(ghnﬁﬁwceref @h brlisdredsedi Cgmubsive s@ses waalyslatedm)smg, for

For am no aci d sequences scor mat r used
nuclaptidle §ecaeacas hibe PRI %(rgwﬂéwfein Erbh et ERS: always

>0) Qﬁ(fl% (g%haﬁg% Bort Golth{sGftdh 1 u&abl ; ? ‘M?ﬁn"r“of B8ino acid sequences,

gnnent sco 'S 0 by "t he quantity
a scofnlhg At is wsed mdmmmaﬂa lt}mmmwaiwesponeh Extanmionat |t1W€eWQl?§1d‘rlt§ in each

oes to .z or _bel o tothe at i on
direc§pn ggsrhal 1'ﬁ§ éjvgz[epvtge SRR aﬁﬁe sere gqilrsng)#l%y th8 rqu%%téty 98 from its
max1 Qéhl eﬁm%fue FRAUBRERIvE Rcdr8 g@éhec@ zero BlaA3 Hue to the

orlt pararretersW T, and X determne the
accuﬁmmmloh iof bhy oemdresyrgeiivesscotihg residugratignmentyhe thy airef either

sequiprgs ma@.%@? TrLSF T SRR BERRERL 151 B xR ik

sensRivitd aRdShedd of EHERA, ft. OfheBIt AS BN p2desm (Eﬁrnualﬁbﬁd)e segjuences)
sequences, the BLASTP Er ogram uses as defaul

uses we defbeltga Wortlergzth GNY o kb aseapsciongt) o Nié“—%%ﬁ“r?éld a
BLOSLT ' {
compggbp! BrSH by aeid BRSO p AR SFghTy o

defa&l%) a Wbrd1&fdth 6XPeal akp@eatioEYEPSL 1100 ancm-tﬁ B]])@STAIM@rmtoang matrix
npari son_of both strands. 20

(see ﬁeg@fﬁmfgﬁ@@fﬁﬂﬁﬁ&wcwgﬂ ooy S ﬁ?ﬁ&? 13 adignppss (B) of

sim I e Karlin
50 GG PP U9ED, K2 SRRLEGR TG ool
90: 587 3{40] 87 The B\ STeaigonittnodlssparfdransiatsyatistical mjddsmyf the
b Sy SIS L L, Sl 8ol ST BASHIL k. a5
SAD%’ By 5‘75§7§ ?ﬁe"fﬁéa@ﬁke%t‘ sﬁ‘ﬁi;ﬁigy PRIVIRE By IMOBIUSITEAE B is the

or am no sequences wo occur by chance. For 25
smakesaqh erobabiling (R(ND), adiich previdenai idicetdos Dfﬁhb arobabiligy by which a

matcy e SISO TR SR BE sy A B A ehie 1k

exafME! £hnfc186 hédii$cdiRRRrddNaRilarab awtfefnde s E@celiif &fe@ﬁﬁaﬂ)lbst sum
ess than about 0.01, and nost preferably less th

probabidityy in0a @mpari;saupf he teshaieieiapid to metref%wﬁ B lgiccatiLs dess than
{
aboft 0., JS Preder gliy);%sggﬁ o8t G0F a gﬁ‘ﬁ?és‘t ﬁ{%tf%x%lgeéﬁgl%ﬁl 458l 0.001.

acid isf8Q i mﬁ«hlﬂ@ic@@dnﬁﬁﬂa{ fywoCiuR$esc a@@eéqmﬁcewlotr botybeptldes are

anti bodi es rai sed agai nst the pol)%cy ti.de e code b
substansial edentical i thet e pelyeptids cpeadsdydae HESt s¢ ef?ﬁ*ﬁ

mn‘@lgS% %er% rqteosé isetaE%‘% &?ﬂl he a‘?‘lﬂp&?l% vﬁhl aln%;c‘iiﬁ@é\ol%ptﬁi@ eficoded by
the eMid fleseid bcﬁlﬁ efs desdribelpeloso nBI&Isyapmlypepﬁmlb s¢ typicallp sehstantially
Anot her i ndi cati on_t hat tvvo nucl eic acid %g gllr%%es ane
idengigelde anecondipplyngaiids, o exp@plen ¥ erteﬁﬁ ‘?PcSS’l R Otisg oy by
condcPiive SOERLATRET AnbBF indiczort BRI mRdIChcid sequences are

substantially identical is that the two molecules or their complements hybridize to each other
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13 WO 2004/ 050895 PCT/ US2003/ 037940 under stringent

condi tions, as described bel ow Yet another indication
W@ ba@i/0s0885 nucl ei ¢ acid sequences are subst ant PEl/U§2003/037940

identical is that the sane prinmers can be used to

amplify the sequence. [52] The term"affinity agent |
underagtupest donditfons sastdoscaibed belowi. t¥et agether ipfication giattwo nucleic acid

nol ecul e that _specifically binds a tar -
cequeBegs 467 BUSFIAEE aRi YA S P BY G bs v dpplisy e
sequeH@J.ti al receptor-nedi ated response. For exanple, an

agoni st of DR4 or DR5 binds to DR4 or DRS5 and induces
DR4 or [BW5- ribiterne thiShignagenheagonisy @&?ét%%%%%ﬁg@f 16> 2

4.0 ffinit nt [ e i IEbi8Ft0 ind
wotoBF pRLengBR R Bt S O Rl ARl Tk dclhBtto mduce
full oPPRRAIGSEpINNABIIGRA rapbeR. For duiniye, ameighbsist AFDRAr DRSdynds to

agonist" refers to the situation where 10 thbed. ts. 2 DR4
DR4 arf PRAiang ingdyees DR oa@PaSnm@g@g_mqng@]lg.ﬂqesop@qu odiments, a or
; t osi.s- 1 nduci . " . QU DR%Bnd ind
ors AR G5H b GhER A5 S FLSE RS P DAY P e
apopto¥iB /heh ebnte&rel achekaticelld. hen taitibody pgonidEk ety 4o fhe situation where
apopt osi s-i nduci ng agents include, e.g., agonists or
the affintgepen 1980 #HBOAB | owi ng: SMAC, Bax, Bik, Bok, Bim
Bak, B ' sin@ci enBHBferP@h ulad that induces
li gand,[gigggﬁ?e@@?n%gpg%g lrﬁbkcﬁllﬁ’?g%eirlgnalerr ecoco-rgliaﬁ on
or préxabies ﬁ;b@t@ski’édla of Eﬁﬁ?cﬁ])esceﬂ:aﬁmawn&gnap@gl tthlfll Kppey Exemplary
tyrasi ne i nase LK), gene product sidn.l ar .
apopPY TS A HOIICINGS F s AP OB a5 g Yl ig; SMAC, Bax,

i t i R HrSH3AN; BRBPes 1 aR ATA) ligand) leddd, Myc,
Bik, lﬁ—ﬁggﬁ?a&]ﬁ%gg?%@ M t ogen- act i vgtp{:d r ot eilgf?hki nase .
and MEKK1VERKAIGpco ghition: particien 23 (IR f Gaspase-% Big, B hymphoid tyrosine

. Ab ' l.eukepmni ' : . |
e e Sl BT g, oo
synthRed GRAR VIpHS (CEKIAR epstBeaaDaroleit ROEBDS 1aELIB26Y2), mitogen-

avi an nyel ocytomatosis viral oncogene honpl og., as :
activesetl pragein inaae & (AP Kel0) el itregscgipgion dgrkor Wra?gl |Arli’§ [son murine

26S Pr ot [ i bi -fli
i PP P B R R o 1
sarcd(i'ﬁd ﬁﬁisLdél‘éb FeneHoholod NJROPI aindasmye apiat myejocytmipdoss viral
e.g.

, , E2 and E3); kinases P13, . Akt].,, 2 a
oncogens, hagpdeg.crewell gtq_rgggogpﬁtq g ipkihens of (}ée ftﬁhf’ngc,gi ggS ﬁtoteasome

. .Bel - xl,. | 2 LG 1 ' o)

nitors b S R B ph i e Rk Rlapa, NATP,

MLIAPNE iy, gﬁmvm)pbmeasmegahmy eGIBET) (e. gni R 1o Gierend d13) Meinasds PI3,
protein kinase ki nase

AKURP e, ESp YT GO BB ER I (o il T o AL

. ki.nase. 1 ) ' | ' Bt §epld8Main-containi
B T e e i
protdin 74SRTR), n{iFePBKLS)atedpromiekinactineat sthapy H(MiAP3KS), STE20-like

ki nase-activated protein kipase.2 (.MAP 0 .
Kinare O BOMCAR Kt BB DB AN TR S RiEd BT ayive
i sl ARETV),15-Bink & 8pea
endo%a%lérhﬁeﬁ%ﬁl&lﬁﬂ%ﬁ%@?@gﬁég@% A e_edD.f ! inn?}%@ J gamma
(PIPSKIN Cmaitogenaictifated grofein bingegyatieyated mixdtol KiFERE, (MAPKAPK?2),

. hypot hetical praotein.FLJ J z | :
L B ST R A B s
activil) AORELHt5:030E NYild PYRCBRLI FZRed{BRasheed feline sarcoma viral (v-fgr)
oncogene homolog (FGR), hypothetical protein FLJ21802 (FLJ21802), muscle, skeletal,

receptor tyrosine kinase (MUSK), chromosome 20 open reading frame 88 (C2001f88),
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14 WO 2004/ 050895 PCT/ US2003/ 037940 buddi ng
uni nhi bited by benzi m dazoles 1 (yeast honol og)

W@ BlB03089F | bosomal protein S6 kinase, 90kD, PCT/US2003/037940
pol ypepti de 5 (RPS6KA5), v- yes 1 Yanaguchl sarconm

viral related oncogene honolo
buddimgtungbibited tiy\eneieni eéulr(YRa}shla%ofpgk aﬁ&rﬂklz); ribgsana) prgéein S6
kinas B g IYORTR 5 (i APRENE YIRNDLAA sfroblf Tkt sefilifoncogene

homdP@al (ISDI\Infl ﬁiab&‘@ett@ﬂpl‘-étdiraﬁlﬁas’b 7 QMsKRIUP(iﬁd RAdt murine thymoma
P68- PAK, al pha PAK, MJK2 PAK1B (p2l1 ac ?d Ki nase
viral gmyogepphympies 3/(AK) L oRAKY élﬁlé]aldmgn e 21 E’é 3?1 owing

ml(ébﬁﬁmgeicmga kﬁ:%jf: %Irﬁg%@s‘ %@Rf ?68 ke IPM;

nase I ncl udln e.g.
PAK $BI(pTieddtivaied hiree KB)2/CHR42/Rae brtiabiddtinaoli (vease S@20-related)

ooty Hoaiat iass BAKT Srrier bR VG S et  AERR e e

serind/Mdorife BnaseAOC 8SDLLRINY klﬁﬁ)se%@rla?@ﬁﬁ)lrlﬂw—lﬁnéﬁ M AIK2, ARK2,

accessi on no. NM 016231), ? accessi on no.
ATMAYBAGATE), 235Kt signpl-teplssing Sot binosio (Aph10.0B06 b -8 ERgesssion no.

oA RT3 S PRI R 6y it o
NM @Q@gﬂ@) GCREKIES abosSion nBCNRE HVOTH @RKIS@&@YE(YC)@S&&[ RaKI C

;. accession no. XM47620 MAPKAPK2 (e.
NM_A02&493j KoR (o 2., WWWBQ)NMW“@; ALCVREL (oEs P%‘@Sﬂ%n n9s5

o SO BB ST O o o
XM @&emzi)amxmmp@ §; hdr@sgong. ADENOBI7ED); RG], (e ., gcgession no.

ents that enhance DR5 and DR4 e on and/ or
T A e e T AT

NM_Z)Q%]'} %I thddIt%Iﬁgl %g)tlﬁ?fta?@ﬂtoﬁ@ gﬂlﬁgmg ag&ﬁ@ Hefdele. g\lﬁgents that

Fesponse. in the above
enhahd:eSIDRS Iaﬁdi Ma dxpeesgion engoostelaitity, ugmms‘édat/@ﬁl,an@ cglspasp B@tivity or

é'é‘f oni.st. Antagoni S&Pg\ugO i ncl ude a {1 etics in
stablhm agﬁnrs hatgpgucgor ievlilatnf/e 3 gampge lfeﬁ%‘%ns gP’%’é grymim '
the ab{)\mb]? t incfdel 1 é’n téﬂfBM‘theﬁ?él{/@sa§ ! 95?1‘50&[ 534 15@r Antagomsts

ity of f mol ecul NA"( & si R
include ap@itsthaf ﬁﬂdctl&mﬂ&bﬁ activityeend agewty drat g’ld@pdﬂ}éﬂlh&@%acﬂﬁéy through

essi on" of otein ref npo h
decrggsfie evproion ot <P atrgeGRo BRI BB Re LR AN Eiroigin
decr easfs4] Pr 2¥@@knt thatehAYe@ Bf fRAGLRNhe ERESHHI 0fia @fotan refers
protein can be reduced by at |east, e.g.,. 5% 10%

to coRfpundPthat 0%, Hind ©Opartsldy @v(tgtadi%blc[cgﬁlmu,h@tqnvgqqr@ﬂqe,d}revent
t t f )
st W P PSR} el o 00, R 2

0%f75mm%¢59@@f1mtypy NFKB. [56] "Prevents degradatl on
I XB" refers to degradation of | KB by t

p r ot eas{ifd, tAetivtipn of NExBI" mieferertq mdustien f’%limctlff?é lqcglization of
30 r ot ea one inhi
o A Bingioa iy e o FREerRict Bablie TP v P g
thereby gpev ARh I N ekt zﬁﬁﬁ@ﬁepﬁm by the
nucl ear [%ca%g%}g%ggﬁ? Il Bos parrtener oa&%T Y
protd¥sOhe ABERBY tel€dsihgasE kB tentertthe célbificlqgmsot easo ms
571 A "proteasome inhibitor" refers to an agent that inhibits the
proteasome-ubiquitin pathway, thereby preventing degradation of IxB and subsequent

nuclear localization of IkB's partner, NFxB. The proteasome includes, €.g., the 265

proteasome complex.
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15 WD 2004/ 050895 PCT/ US2003/ 037940 [58] An

"I nhi bitor of Apoptosis (IAP) protein” refers to a
w@odoypssps de of the protein famly that inhibiP&I/US2003/037940

caspase activity. Al but one of the known TAP

proteins share a twofold or threefold repeat of

char act{88]i stArx"IskihilenafeApaptosis (Lﬁﬁbpﬂ%@@ll @ﬁr? trsa pOIYPePtlde of the

t BI R. -7
proteing ey K I arR AURAR: (AUEPERIE o8 Bic O TAbrpRig share o
twofol €8t BFefold Rpea A dHaficRRisGO Rqakme rotiflithedBacafovirus Inhibitory
conserved residues, with the consensus se
Repeﬂ(m&crms@%( LHYYE R@zyceeilxél%?vw%warc%%ﬂ@ﬁﬁ?rﬁws one
I APS I g?l;ir%iorge@ent% ﬁrﬁgasoq{zsné&%‘gsﬂﬁ'&' Q’hth%e &nsensus

accessi on nu
sequehb@ K;Qd(wna)r Glxmpmxea)r@x(a:é)%w@H @eemﬂiMyI-HBPamlude e.g.
c- 1 AP- 2/ HLAP- 1/ IM HC;  Li st o al

X chienwsane ligh! iphhey of mopipeisdX Ge‘@%’f“}( s gumher1132974),
9 e
the "{"ﬁﬂ g}\iz@rggggtsr@gwqé@@% RpRY IS ﬁiggtgﬂ){ %‘@ AHBIHE, Tiston e

al., Naklry 8Y9: 349{3931’019@5) MRotled eradl., CeM&BURE3VBER (1399))7thgaguronal

sorbaagiiiszs g5 n s aTELk SoebTo B A B g
(Amlj}@?ml 2t 1P 7]552517@\%{45 .01 ’15%\{:(19@@ e fS‘%e L aUs. pachioApplication No.

ch is rel ease %ether W th
2002@3@%@@0@2@0@%&7@ wnlltasdﬁsnmtm@t h G l8&Iporise to

R vatlin b S PRRPAR EPo PARER it igpas

to getﬁTrngth arlo@ffroﬁ o frdee tﬂe mitébhoddria reIa8 to Ageplodg stimati. SMAC
02: 43-53 (2000). [60] "Nbdul at ofs" sed
promiotas ekspasoaatiohiéon bsobwdm@ud asutraizing hailhPs. e e énﬁ)&‘rﬁf Cell

wzﬂxlﬁff&ébhv"%%hé’g%?e ke (P20 nas that,

{a;b | bi Tviexp#teESiapusell harejeneacfer atmotecules Hiah thhitgi or
art | al

or totally block 20 stinulat.i Se
enhameethe n@tlvxtmf@gﬁp@é&wwagmﬁiﬂmﬁhﬁ&c A%s@lstgg%feﬁ@r ‘{’11?% arg

gyl At £ YufalI9or totally block

comf e ERH 61 ybxp BBk Y aBl rBRCOBNGBEQEillor iy bl

stim@&fiéh, dedrogheCpretdmdielay acﬁgﬂtmrs frsittivate, ﬂasd.nlsl\tlat‘m’fsit)vx@rregulate the
corrpounds t hat, e or ]glct i vat e

activiy of uicon PR 4P DRDRRAEV TGS P g e eene
produ&%rlr?cﬁs SA né%ﬁs " ROEIN AR afr@%ﬂllb&ﬁ‘lﬁﬁ tha€AN@uce or actlvate the

activatio ensitize or up regul ate the act|V|tfy
exprésspnggneepe prhdott arbinditat sthnwlateomcrepss; eper, aetévaps; fagilitate, enhance

actlvg’gglg giéli?ﬁrltéqtegor\élma Iﬁg gth%:tP gaec[cllgltg OP ﬁlllég%lflg I%r%gﬁct cfa‘%)e{t] 'b‘}:ﬁdsoerp regulate
a rec%@@& to WRIcR e %%e%%cﬂlct bih&$s SAgé}ﬂﬁs éﬁﬁﬁa@&isﬁm)mclude e.g.

netically nodified versions of the gene product
antﬂioﬁmsrwgms smefl molawiea@@gh tass thendiS09 @altensg genefigally modified

f
versghe e geae BRCEGTLERS 58" BEMRARR PR bR Wy poteutes
for rERWNGPrds8ibh oFh %ﬁ@rﬂat &hc‘@ﬂir@)aSgeﬁRﬁfddubm duced

apoptosis in Jurkat cells. [62] Figure 2 displays
specificity of DRS functional antibodies. [63] Figure

3 displays thepflyf BEcRlipHe BTk Tl IRGS ant i body

agoni sts on
[61] Figure 1 displays TRAIL induced apoptosis in Jurkat cells.

[62] Figure 2 displays specificity of DRS functional antibodies.
[63] Figure 3 displays the effect of three different DR5 antibody agonists on
Jurkat cells.
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16 WO 2004/ 050895 PCT/ US2003/ 037940 [64] Figure 4
illustrates Caspase-3 activity in treated Jurkat
w@eio®3508p565] Figure 5 illustrates the effect oPCDRAIODIB7940

functional antibodies on colon and nel anoma cancer

cell lines. [66] Figure 6 illustrates the effect of

DR4/ DREL6#LInctiwisal illasttatesdenspasechactizity ip Hggted Skecetly) |

lines. 7] ELgurel.ll .

RS ant108bcty g8 Lgtares 0 LR DRGSR Bl ERRROAEpe s on
colorFirduh&aforhd tastr @lldmePRS anti body agonist "A" with

GRS T R EIRE E LY TR

I - . [70] Figure 10 illustrates anti-DR5
breasgd%%%%%%@#r%ﬁ in a COL0205 subcutaneous nodel. [71]

Fi gur e [b%] i | Figsteraillastratésethe dosrrespiake @dDRE antjbasly apmEists in
npnocl onal 15 anti bodies in vivo. [72] Figure 12
normya} estimer 6dlspat hways for Caspase activation and

apopt gﬁgﬁl dlﬁigg‘ﬂe FHlIQFResIBR 5 lahtisd fis@NA ' withdespct to Caspase-
anti - -1 nduCed apoptosis in A2058 cells in the
3 actppuisrence of a SMAC minetic. [74] Figure 14 illustrates

cor 1. {0k “Betunyar e e Al B8 J YL s ool Rjrumor

volulhB®€ SMAC minetic. [76] Figure 16 illustrates the NFi B
pathway and its relation to the proteasone. [77]
Fi gur e [70] i | Figater 14t i8ustratestantiHaR p dosesgsnamse ivhOILQE05
b I\{:Gl32 enhances 25 DR5 anti body-i nduced apoptosi s.
su cf‘?%‘fouﬁfrbc{# 18 illustrates various proteasone

i nhi bi tpns. Figlle A igusteatdsIhé binuatidal esivithef BiRiSenonalonal
_proteasone inhibitors on A2058. [80] Figure 20
antiboflies &t vizi¢-es the effect of proteasone inhibitors on a

PPt CRF! MBS el s ELPULEtion s
nor mal [7¥RMBieyreck illastrdt@24ntiFDB 4 oe a@2- DR 3-inslticeal apoptolis in A2058
cells?li.( }{eepsfgsiegge gtlca gl?d%(ler_nllqufiggcn chimeric DRS antibodi es.
[74] Figure 14 illustrates the effect of the SMAC mimetic on normal and
tumor cells.
[75] Figure 15 illustrates a Pk and PD study of the SMAC mimetic.
[76] Figure 16 illustrates the NFxB pathway and its relation to the
proteasome.
[77] Figure 17 illustrates that the proteasome inhibitor MG132 enhances
DRS5 antibody-induced apoptosis.
[78] TFigure 18 illustrates various proteasome inhibitors.
[79] Figure 19 illustrates the effect of proteasome inhibitors on A2058.
[80] Figure 20 illustrates the effect of proteasome inhibitors on a
hepatocarcinoma cell line.
[81] Figure 21 illustrates the effect of proteasome inhibitors on normal
mammary cells.

[82] Figure 22 illustrates the expression of mouse-human chimeric DR5

antibodies.
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17 WD 2004/ 050895 PCT/ US2003/ 037940 [83] Figure 23
illustrates the nucl eoti de sequences for the heavy and
WO p@hos08var i abl e regi ons of Antibody A [84] FPQUUS20831037940
illustrates the heavy chain variable region for
Antibody A [85] Figure 25 illustrates the |ight .
chai n \88] abFiguredgi iinstratgs thevnudietide scquencysgior theihgayyeand light
.26 illustrates .a screeni ng nmet hodol ogy for identifying
varia ﬁ%glﬁ?so%{rg?@botdﬁé%' medi at e TRAI L-i nduced apoptosis by
i ntroduging SiRNAR iligsteiaakondavyRaginfvatiablgeggon for Antibody A.
expression in a cell-based assay. [87]. Figure 27 al %o
i |1 ust ri86bs Bigueer2SdHnsiertoncho Balichaip wabledegsion foF Agibody A.
gene p uct. . L at.e - Y
intr odu@lgﬂgclg%ﬁrﬁ@%lga ﬁ%&socgét%ﬁls eﬂcli& ?%&g%}gﬁggdr@%ﬁnggene _
prod@xpmhessidiate TR Allcalduebgpegdtoasdy)intrp @RIngHiB s t@8nockout specific
provides a list of hits identified in the
gene SEpRPesiecy $PeRpse AIMA screen. "Ratio" refers to the

ratio 0|:§7xif aﬁjll%%eoﬁ 1% filustPates I‘&?ée@&ﬁ%@ﬁlb&&loég{g&?{?nﬁgﬁng gene

additio L conpared to the absence of _
prodiaythatiniediate( TRMEL-itduaed &@ptdsisdiydatredudieg siRé\sge fgockout specific

products.interfere with apoptosis. Hi gher ratios
gene@é?@éftl%?lr’t%‘é?iﬂ% E?WﬁY‘cate gene 15 products that

contri bisge t PiAROMY BSiRies b B offiite ide@tiA8d il thyabsws-@scribed
si RNA data for Gsk3 a and Gsk3f3. The top of the

sIRNIA spuiecan. i"Riatig!t refdre o thhaatic ¢fevighileeels (ap-enetparqntotic) felfowing
.Gsk3 Gsk3[ 3. . Th h t f i
s AR D B B3t e, AL AT By ¥ s0 it

that ﬂh@tg;Er 1L Q8 iR {8 wthROptois ! PRgHek e8RB ¢ereater thah SONindicate gene
of "TRAIL. 20 [90] Figure 30 illustrates a regulatory
prodnes that korftobutFRaapOptestuced apoptosis. O particul ar

not e, I S.pro- totic.. erefar Lnhi ki

nyc i nhtégl]t sFPg'I"FSAﬁjI- ﬁtaﬂgsesdI%]pt ‘oépat%%gqrg(} Sgggfgggtc%skgg i (gfﬁe top of the

110G es Yine e SRINQAakdy/sRefrc et §6k3bRN GsiaP. aHeibabiithrt tBE bott
ﬁgulgrllltll 1%%3(' ngucsgd aggg%lsbsieisﬂc [9??(%:' gur% gl shows orom

of thadigiutd illesteftdseCaspasefaci Vit oMo inmintiodeation of wn giRdXf\ dn thepgresence
antic er_agents in killing tunor cells. The figure
Orabéf%ft?ogmlt hat pre-treatment of tumor cells with
si UbcH Ryggi gRiduk&a0MihtratBes SaaRtbry MetvanpRBsOBR ATl-hducead
by anti-DR5 anti bodies. [92] Figure 32 shows

apoptianimn - O Eppurtieutlarmp temelio pr-enppittioh derpieenshibitinsof myfighibits

l.ls to TRAIL/ - nedi at L] i :
TRAJE e paiigs QR RUR] FnSEpneteiy kaltEaph 20K TR M 6r ani-DRs
or atPPREGhdkdRd agBptd5AI L 11 gand conbined with the 26S

proteasone inhibitors M&132, M> 262, or actacystin .
(LO). [ Fifigvwre3Bahaws additivacdiscisob Slé?bﬁ@éb t ﬁ@sg{c cytotoxic

o P SRR A B 300 B0 1 BRSO cfont of
cells with siUbcH10 significantly increased the apoptosis induced by anti-DR5 antibodies.

[92] Figure 32 shows down-regulating UbcH10 with siUbcH10 sensitizes
tumor cells to TRAIL/DR5-mediated cell killing.

[93] Figure 33 illustrates sensitization of HCT116 cells or Bax- thereof to
TRAIL ligand combined with the 26S proteasome inhibitors MG-132, MG-262, or
Lactacystin (LC).

[94] Figure 34 illustrates the effect the proteasome inhibitor MG-262 on the .

expression of various mitochondrial apoptosis pathway proteins.
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18 WO 2004/ 050895 PCT/ US2003/ 037940 [95] Figure 35
illustrates an alternate sequences for the heavy chain
w@na4/05i8ght chai n variabl e regi on for Anti bodyP@I/US2003/037940

DETAI LED DESCRI PTION OF THE I NVENTION 5 1.
I ntroduction [96] The present invention denonstrates,
the surlp5l siFigure 8§dllustratesan akemnatpraquenpesalor fhefrgvy chain and

. nti body, agoni sts,admni stered with an

light Y?E‘%{’ée-%ﬁ’d’ﬁ} %ﬁnglﬁoe@tg'i nduces apoptosis in cancer
cells in a synergistic fashion. Thus cancer cells that
are resistant to treatnent cﬁﬁ one of these conponents

al one wi | | DERAILEIHPESORIBHIGN & EBRINMEITIRN an ant |

I 1% fD(Ré or anti-DR5 agoni st anti body and a second
© apBfPeY

9% nducing agent. In addition, of those cells
that woubp drhdresuginvemont esidmstygenthe sutpaisingwesult tbatemti-DR4
of the above-listed  conponents, contact w.th anfji -.DR4
or anfyrDR¢hantitORS aggRiH SEmiHEPISE A heANPPRRIOSS IPLHLIS 28 HEEH TS
apopﬁgl%h? lf%lé:@fp&élls lig Qg}q%e?%i@tié Pa§1t1i@|ﬁ. Tﬁgyﬁlb%rbeﬂg t174P QRO st8nt to

resent veénti on al so provides high potency ]
treatrRb?f by @@BIios thesd Bomapriehsailes vatidikehebakillsgwhen rordaated by an anti-
apoptosis in canger, cells. I1. ti.- or DR L
DR4 gp g?tbQ&Seagomﬂ ar}t&{ofi}_f) aﬁ(.%: f §%ﬂqnfl g@%ﬂmvgﬁﬁﬂn_g Iﬂﬁgnscb I,In addition, of
thosetatﬁgls ﬂBB@ogfsat dPBAYRABBHBis GAGh Btdts Rethame OfF ool e listed

net ho of the invention. DR4 (also referred to as_ .

compdeatth, dReteptih adi-RRyHoDRE-PRS seonipteniibpdyandoansapopiogishnducing

Rec or 5)_.are.two.receptors. of the |igand TRAIL.
Pfotegb‘@ﬁff&?@?gf@é{?f ipdugyion OF"%é’Pé’ﬁlé'e 277:815-8 (1997);

Sher i dag) et THd prescd€ iBRAor2AY6 Sib8idd high(pb8idy DRAdgonisk

et al, EMBO J. 16:5386-97 4 (1997). Anti-DR5
antibadies badiibelr usateindeeerppgptosisiib 6#cpt @ilisousl y in, e.g.,

PCT WD 01/83560 (antibody TRA-8; ATCC PTA-1428) and

PCT WD 02/079377. In 25 addition, anti-DR5 anti body

I a09hiiP R4 oF DPR3SGRDbMRs herein. The variabl e regi ons of
the heavy and light chains of an exenplary anti-DR5

ant- bodinteenetion are provided in Figures 23-25. In

SOme € ! i ki #d ' 8d Wdofding t

t he exg@(gﬂji P‘lﬁ‘g ﬁ%%ﬁ%%%%ﬁ%%ﬁ%?b%@% sone Hew
the nesthaidioTed inverition. NS4 @isoi rbfedyd samanbDeitls RieesporchDRad DY (also

are substantially simlar to t [ified.
refrfacgas Deam Kezsogr ShBE Y H5pG LA ey el SR Lt by P o -

: bl 5! : ceQudiss b sIBt NoEe 7R Walkhek e al,

i T A o e
EMBORO: 53869720 1998 Asti-Dhatibodig haverheen dascsibed arpviswsly in, e.g.,

ronSRFI e et SR e Sy g 5598 1
addiflbs RbAOR S 42iv08y 206140 aREREciel/Hee2t OBAORA 2B regions of the heavy
and light chains of an exemplary anti-DR5 antibody agonist are provided in Figures 23-25.
In some embodiments, the anti-DR5 antibodies compete with the exemplified antibody for
binding to DR5. In some embodiments, the DRS antibody agonists have CDRs that are
substantially similar to the CDRs exemplified in Figures 24, 25 or both.

[99] Any type of antibody agonist may be used according to the methods of
the invention. Generally, the antibodies used are monoclonal antibodies. Monoclonal
antibodies can be generated by any method known in the art (e.g., using hybridomas,

recombinant expression and/or phage display).
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[ 100] The anti bodi es of the invention need not be
cross-linked or otherwise treated prior to
w@evi0sEshs at i on. However, in sone enbodi nent s, PETES2003/037940
ant i bodi es of the i nvention are cross-|inked.
Cross-1inking g usi ng hetero- or
hono- bl[ﬂQﬂictTf@@lll edienelcthe inverigasnaer mRbbe jropssliplad or otherwise
treate:éé)’sl\gr] c; g‘déﬁlrﬂles{r%{l%rﬁ'o&?&&glh'sggeénmé)%gﬂ@én?s rﬁ;’é iﬂtﬁ’)@%ﬁ@ bf the

inverf&@ﬁ"aft! Gb&rlatked S€RossEinkting (BET, WiRIRtRT AGhon{otbifinctional chemical

Exenpl ary anti-DR5 anti bodi es i ncl éﬁe tu?os? i.th he i

crossgpBERd 1N eIy ST bt BUE AL S RETE BRYS (i tmers or
Vv & e 1N REf pl ayed in
tetra §d¥%ggg%§% dﬂghggﬁgﬁg@%o enbgg?ggﬁ?gsﬁthe antlbod%_

i's Anti[mobly ]A(e@ipTﬁ@ aDa{IoRS antﬂkmdlesmc[hl@zt}loserwmm&@rspgg city of an
antlbgtgyb gq(%ylgnr;%gt%gs@p :lilgleq %1 eﬁgyR gtbagq? ;Igb elf %ggo% spg‘ueglgﬁse(‘i/lsﬁaye% in Figures
24 an% 0G, TERE SmbbAgh Al 1HBatiBAdy 8 Qﬂﬁiti%%dﬁﬂ (;?Q'C(D DR osiENY. ).

er receptor in the TNF receptor

TNFRZ [TBERIn nOMkQuSCDADJirFAS;, themeR@Lamboc@@sQf the invention do

not bmﬁ%%he?ggblp%%ﬁ ?Wn% %N@IB%?’&%QR%-Dg entﬂ%ﬁ:%:gé) not bind

any o@l‘i’ér rg&g {02 $n B Tt rd2ber fa‘ﬁl@gR g ,OTNRIR2, TN, @XAWGDAR FAS,
[1 he anti-DR4 or anti anti bodi es of the

DcR3, rﬁ.am @30 & 188, laRﬁrlaﬁm APeRIRANK, ABE, PRaEnpRE; NGFR, TNFRI,
nbodi ne
o R R0 Rl LB oREEN B e, P
DTRD &dapes t um)r size by 50% at a concentration of 1 or
| ess body wei ght (and in sone enhodi nents, 0,50
rTg / kg, Heg zmjl—DB% Q@ apHt-DiRyy p(rﬁlbgfhes ok theymygniiqn can be extremely
!
poted; op%e?‘n? gq? R
the aﬁﬁ@dﬂ'lés dfshaiiseehtidnlddd redute suone: su:zz-:esl:@sﬁ 0% hiea eortcentDRbngf 1 or less

DR! ti bod f th t
g/ ERoRY OYe A B OO HRo y OJR L MBS B o1 Taglke or
less) eﬁ%ﬁﬁﬁrﬁ Et@éd(tﬁ‘%gﬁlm 8 1tim &30k Sor Wb W& and ablates tumors

ant | odles of the invention conprise
comﬁﬁtel}g@idntehg@eﬁthathg@aﬂmsuseglG 3 or 1gG4 Fc region. 25

[ng-ng 1 ol [}gﬂﬂb rwg{quaiég f enlb Ii%? tggglﬁti‘]‘gﬁoa:rﬁ?ggﬁlhgg ?f thﬁ tinvention

are d@gign&?t%\%kcctﬁia@e 8 BAHBEE BRiYAU S RepHREnt JR11iaf Uit@ﬁ)xi?c‘i{yé{A@CC) For
publication describing use of the fibronectin

exantgl@en kothe dobadimenNgy aatibediepefdhe invenfianeomngise an IgG-1, IgG-2,
a ch to display peptides including CDRS
IgG‘?éi&%‘% ,?gr&?“@t”ﬁglo% Mol . Biol 284:1141-1151(1988).
Q her s eaysf oldiuiherbt eiffeadnt ¥aghétiaholdeslaescgtfolds can be used to
"m ni bodi es" (Pessi, A et 30 al., Nature_362:367- é%% A

dlspl(aml%x)a)iabkeém@amdshwy chaimseenses displayed im, 1%@@52&
publ%l%ﬁ%scﬂblgl ge of th% ?%ro‘h%gtﬁ? ég’ﬁ (II]I%%IEI“)a}n (Fq%(; as _‘ii_ 1ﬁ@§1@lecular

hnol ogy
scaffbﬁd 617 ﬁ'hbelQo ﬁilsﬁ&@)p)sptlﬁs hﬁcrludmgCﬂIRSjS Kchdd: Aaree ahdt Mob Fed
nnunog}obulln li ke fol ded ?u uct ure.a

284: ,‘1}34,1, é},@@l&?%)w e geafflding altergatiyos eéur}mm{)ei)lp (Pessi, A. et
az.,zg&z%%i%g esc@g%z -ARA (A9 RcCnS, Pat andl\noess R. H. J. Mol. Biol.

addi ti onal scaffolds.
250:460-470 (1995)), and "camelized" VH domain (Davies J. and chhmann L.

BiolTechnology 13:475-479 (1995)). Other scaffolds that are not based on the

immunoglobulin like folded structure are reviewed in Nygren, P. A. and Uhlen, M. Curr.
Opin. Struct. Biol. 7:463-469 (1997). U.S. Pat. No. 6,153,380 describes additional scaffolds.
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WD 2004/ 050895 PCT/ US2003/ 037940 The term"affinity
agent s" enconpasses nol ecul es conprising synthetic
worpdogosisey scaffol ds such as those descri bed BODUS200H037940
di spl ay binding domains wth a binding specificity for
DR4 or DR5, including the specificities described for
The tamt Taiffuityeagedtss enddpemhssrs medleculs cpmprigingrfypibatiamolssylr setfolds

e A B SR 8 0 1 s

or DR UsSddisirie )sp &aiidiBer¥espmiskdl fopafbodizgidestsibbd heremn.
non- human anti-DR4 or anti-DR5 anti body agoni st

toget her with regions of human anti bodi es. For

exanpl a_chimer]j . chain can conprise the antigen

biéndi n}lvlélaflgﬁggrntftbﬁgke%eavy chain 10 vari abl e region

(e. 9., 1§ JeguLBesbdiispnay db antibédygused agebréing Fp therpresent
. 35) ~of the non-human _antibod i nked to. at. least a
invengigh s bFhIBRTA (B HAAAFURATIP RS R o BgPBR o Torhuman
anti-@wﬁ?ﬁpglﬁg IRSoe[nltiBQ{);@%dnfst M¥r GABirBei PR o fiRne@AratiBedes. For

neric chain that conprises the antigen )
exambidn dichigneriedi olmin tart éremprisghbe atiigen bingingisgionrod ghoeavy chain

e o 12 St LB LM 50 S v
antibFérl?P; %1‘1183'& tQ rfa}}oltgglﬁ r%g}r??%h &f i Staly daik st tegi®yi Tiils humanized

one e s, the heavy chain_constant region i
or chiraeridieeasy chagivinwry belogrbarediwidiy chipipaiw [ chain thaj Gaspprises the antigen
. .antibhodi f_ the.invenpiion be n T
bind g pearghet e Jet SRR AR THRRIGS SBaT el Esplaysd i Figure 25 or
Figufd 359 B PR AhuGinHRfibSdyARiKeB @6l )t lesst @ pditiorrof tid-hymArlighs ¢hain
y a chineric H chain associated through disulfi \?I?e

constani gies. Wi s¢maewhodiments, he hgavshiah constapiyeayn £8p P an AsM or

di yal.ent chinmeric antibody is a tetramer (H2 L2)
IgA%‘X’ﬂ% by two HL dinmers associated through at |east

one di spofij dendetiifigge aftipdieswilienvationenaycheambndadnt, divalent,

is based on an aggregation of chai {13. }{_i108% Thbi]611 < o di
or patynallas i aneneglebEims n Sonet e UarRAYEIeat CiRENY ARtRgY s @ dimer
53, RGoBh e 17 B 5y 00 S P vagar g
chaiit, A€ natetl iabewt. dsdioflettvdimeneattibody teantetrempnidhtli-) faged by two HL

i sol ated, cloned, and tr.ansferred t r.okanryot |. .
dimess gespgiafes thregh atflegst 1@3?1@6#1@%;. ng Bg’lgg%}FIétschYmEﬁg artlbody is
base@@é%ﬁﬁ%@%@aﬂdﬁ gﬁrgrgaiﬁg_t . Such procedures are generally

I'n Sanbrook et al., supra, as well as .
CURRENT[108ROTBOGLSedt e MO EQioMRiBhauemes oAthsutgapblggegion of an

., ed 1989).. Ex i on. |
exen%}gqyeggp;?gﬁn 489 1r %?%If’%&é‘}égﬁ% ?@ﬁ?asr%ﬁ%? ggﬁdﬁl %@lAa%guences of

the AAHBBANEZSEhAREROSH &% YenadAifRal blatedaslonal; endvehnsférain a
In the art. The follow ng references ar

prokaeyptie seukariotis ool foreexpeassion By @reRsEwisH yeﬁrhnpm i thegt. Such
procg S SR gorerhlty ARROPRL ATt 009, Q! 43S D

pres i'nvention:
ProY$EGHlsen 8ordcurABBRR 0 AuRidbeR 8 471 985) 198Dnr Bkpressiad vectors and
J. Tmmunol ., 13(12):4232-4241 (1987);

. ! . Vel e, et bodies i
hostaklls siable for Bipsesiemof racpBIbagl awhogics gag humagiped dytibgdies in
partll%{.)rl'r%, ﬁlg?a&%ﬁ %ﬂ@?g )m 31% %litl ;[%% 'f&lYé]V?iné 198hees\¥8 gap%s efthtive Jf methods
and vectors suit:‘:’lble for expression of recombinant immunoglobulins which may be utilized

in carrying out the present invention: Weidle et al., Gene, 51: 21-29 (1987); Dorai et al., J.

" Immunol., 13(12):4232-4241 (1987); De Waele et al., Eur. J. Biochem., 176:287-295 (1988);

Colcher et al., Cancer Res., 49:1738-1745 (1989); Wood et al., J. Immunol., 145(a):3011-
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WO 2004/ 050895 PCT/ US2003/ 037940 3016 (1990); Bul ens
et al., Eur. | Biochem, 195:235-242 (1991);
w@eggiosigddn et al., Biol. Technol ogy, 10: 169 PAB02)003/037940
King et al., Biochem 1, 281:317-323 (1992) Page et
al ., Biol. Technology, 2:64 (1991): King e
3016 Bl WOheBHlets, et 26 0Em2 3- poqm.o PP 23 dary); &egélvlgton et al., Biol

t
reon LS BRI RE o SRy DS Mo (Rl o
Tech;ﬂﬁa@@ 292 ((9988KingBe l&haBzoeheiﬁlJ 1 29Br728- 7286 993)AChahidascét al.,

91:12051-12055 1
Naturempifiat -39 6835 daveseb 7L (A (Ji%’se) 33856 524 loge): Morison and 01, 4av
1
Lo B ) e
(1994 Singéiagt iy J. RemuyoB2t HTBU4EBE 7 (1139 X)qotCet @’nﬁlﬁé’{ldgma

b Bt 3285 00082 YR 0 o5

Caroﬁ@zltn%lb%nséf B4s€ 33576015787 @19@&? YCAN@ah k2l . ThARRL Hesi, 152:89-
g capabl e’of expressing functional inmuno | obul i ns

109 (Il M)uﬂbxeover, g’ﬁctomzsmtdﬂp for exetassior gbrecambipantiasigodies are
h %@g&y (CHO cells; COS cells; nyeloma cells,
amngg@ﬁ,ggv and SP2/ O cel|'s: bacteria such as

Escherigbbp medticelly@pable©€ bk}&eébiﬂ‘gffuﬁﬁlonSﬁﬁmhamangﬂﬁms include,
cerevi siae; and other host cells. 15 3.

e.g., matmlmbldn ssll{ uzbps Chu@m@a@ﬁﬂ%@wwdﬁﬁowgs 2@@5 5l gwyeloma

t r [
cols iy MUY O Rl Bl £l TP Pl Boasetl such s
Saccﬁ&rﬁgﬂy@es(‘dwévﬁbufé/ an@bther BéHt cdldi es i ncl ude t hose

described in U S. Pat. Nos. 4,946,778 and 5, 258, 498;
Huston et al., 20 Methods in EnzynDIogy 203: 46- 88

(1?91) Sﬁ%&g@ﬁ?l Mlﬁ{ & Natl. Acad. Sci. USA

9077995 and Skerra et al., Science
240: 103A10p40 ohR8d)boddmentiyrtanaritiodivs of the ifvention fare single chain

antibp et ENATDBIeh p BRI U] G DONIRAIP EIET Gt 6 CEif Fpgand
antlb'gﬁféF ng nd N Rbdiveh iretdads N\'cﬁoﬁl\@% n7¢ K&l §p58.498; Huston ez al.,

I'nc y using phage di splay methods usin
Metlads :mwmozd@wamae@ -XPelfl P9I Shu el i Naitltowdd %tbw 30:7995-

995\t i o Sansg a0 DIETORMES: " a7

and 4,716,111; and PCT publications WD 98/ 46645, WO

98/ 50433, WO 08/ 24893, WD 98/ 16654, WO 96/ 34096, WO

964.337 3 umandAngbodies 0741; 30 each of which is

i ncor po d.herein by, r X% to th

1 112] "7 RO B S A 6 SRS dophdiEe B8 st Fobording to the
preséift %ﬁ%ﬁﬁoﬂl NMembh antikydees cge benaidedy laSvlaflgtylcdf agghalsdmbay.in the art

For exanple, functional antlbod ns are. di.spl aye
mchmimg bml@l%gjplﬁ%ééhsﬁa}’pm%t Bedsyisig & @ler’rﬁ g%,qlq-ryle@%g) e

imm %0 gll)'luq %pl.leglggss ?‘9&' ge[? n%@%%ildggu&]stzg[e?ﬁél RYC [ﬁlg;r?rzgf?ﬁlg €3:65-93
(1996x . SSBﬁdNM am4a,3%¢e raadt4di16ﬂ 1oy ar@3PCT pubhcat1ons WO 98/46645, WO
98/50433, WO 98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741;
each of which is incorporated herein by reference in its entirety.

[112] In some embodiments, the antibodies of the present invention are
generated using phage display. For example, functional antibody domains are displayed on
the surface of phage particles that carry the polynucleotide sequences encoding them. Such

phage can be utilized to display antigen-binding domains expressed from a repertoire or
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WO 2004/ 050895 PCT/ US2003/ 037940 conbi natori al
anti body library (e.g., human or nurine). Phage
wezpresshg an antigen binding domain that biPCEUSRA3/037940
or DR5 can be selected or identified with DR4 or DR5,
e.g., using |abeled DR4 or DR5. Phage used in thesge
combrmetidried entabaslytljhyiny A 2y hiinaa emusne). JHage SXTEIsiRg agntiggn binding

oo g B 0T RGPS, HERTANIRE A, Do

labelé@DRm\Q;IT :IDIKE | Bhalet a6t ﬁégh@b ltn’f&liod;s h&htpbﬁgléy imeentdus phage including
ene pr ot ei n. anpl es_ of pha a
fd ang L3 iadingglomains expr Qo eh%&w%g% % \s df%‘éfr%r%@dﬁ%ed Fv

B

Exanplésofiibhge deplagasetiicdid thiaf éarl BEugel 90 Blake Kmatnltlbbdip@()@fﬂie present
1nvergioh'1nq%(£peth9ge7é1%@?ll(lq@gl%f{fmggétr6?15 ; 177%121?' I; Mg fgl\gg% g%@ﬁ} -0 (1995);
Ameé%f;zgugq%@%% ﬁz%é%lrszﬁﬁimﬁib95)%tﬁeeﬂdu ﬁiw@m 9. J. Immunol.

CT publications =~ WD 90/ 02
24: 953219518)(711994) PE 8241010 Géne VEI: 928 (8B1Y; BamD1OZ jad. ;Laémncmn

oS i A0, AT RSB B S S PR Rtcins

/ 842 \9@893/51,25)56“@95/15982
WO B0/ A0 T O O D O e o

WO 95/2%)1:; land 1;1 $.rRab MYt 516@&42@5@2% 4, 6é@éi4§ﬁc%5$<?a7 f%aé 427,908;

5 75&3% 6?3& 55{325;? be 7 E 16§ i ‘ed %yﬁ)%gr?g‘%aggﬁ%% 733,743 and

5, 96@@@8 eaﬁﬂop«/hﬁﬁﬁs mc&BEraeemthebaﬂ besefarcs heirs dreisétyng each
antibody for the ability trigger DR4 or DRS nediated

events, e.g., inducing apoptosis in a cancer cell. A
va iety SREVAS e art can be 20 used to
det'ect aﬁf&ﬁngagoﬁﬂg%@% (E)hslfg’ésq [114] In one assay,

DOHH- 2 [1'1 3]] unlgaiscaltibedies earctoenidewtt feed by gdnemtlng lanﬂumﬁeor anti-

ant i body oni st _and t hen fl g for.via YDIQ?
DRStagiibedinansk e RSB GRE R B 1620 REIRREE R DS nfddiaed
evenyg @ | lll'l({'l% rg%fpggtoaféﬁﬁ%gn&y cdl1CA 388 oRRQRYPRASHN W thb art can be

y concentration indicateS that the
usedaﬁtleﬂaotdndmcmoamfag@ptom Cel | viability can be assayed

b 25 addi n Al amar
pl)r/ esencé léﬂ I G5 E}éﬁﬂfz ?fe]ilgkat & rag 8 8‘%& aCta% i fl.a candidate
anti oﬁy%%&u%ﬁﬁhﬁﬁnoﬁ%@d &r vaIHL1itD Q8 i Eenctidn o ﬁnﬂl‘tﬂﬁl@tdoﬁdzdﬁdatlon
yb

reeni ng domas raised against DR4 or DRS5 and
Redﬂid@é el etabdity (gt beisky by inderrscdsapopiosis) with ineeased @ntibody

ability. d Qsi s i
concggtrste g HaLHE BRERDIES af arthivto galt e tal B assayed by
addlﬁg AYSEH Y1Qe, GdH ﬂﬁ@r&s&@s e beSende@If lieapitaiot dezﬁie bd:lls As
- 1Tne that does not go through DR4 or 30 DR5-nedi

desciiRad in the BuemdlcargonistiniboRisaFen boidepiiedbisgrFuing iyBiidomas

i SRR R OFIEE B, Py R oty B

indulké hpdNasxd ﬁSD@HIHJQ d€ IurlatAgH~Nt Appropriate positive and negative controls can
be used to confirm the results. For example, a cell line that does not go through DR4 or
DRS5-mediated TRAIL induced apoptosis should not go through apoptosis in response to a
candidate anti-DR4 or anti-DRS agonist.
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[ 115] The present invention provides for the
synergistic effect of anti-DR4 or anti-DR5 affinity
w@g®ansmgoni sts with a second apopt osi s-i nduci POI/E§®N$/037940
Apopt osi s-i nduci ng agents include any agent that
i nduces apoptosis in cells. In sone enbodi nents, the 5
111 ap@p@mrssmwlucbaglAggmagent preferentially induces

apopt o cancer cells co re §

cell s Sﬁ“i?}]l Eg}q R}‘esteﬁgmgﬁtgbqnggig‘gﬁ?s tglﬁhe S/'ggrélesglt@%%gt of anti-DR4 or
anti- I§E9 RFRES QEnttpbhiatwitisa dcoad ;Q@shssmdﬁﬁmg agago Apppwsisfinducing

i nhi bitors of apoptosis. [[116 Exe

agenia poydedesiny-ageriubitindusge moptosifcinggks. sgme codimaends: dhe

apop g}%ﬁh Cczngoe];%)etn aﬁre%%#éﬁﬁ%ﬂ%iuo%&g’g@g%& ((jﬁgéécgg?gn@l@fgd to non-

cancéricgBE dTydrad), thdksoptesidinkiedikt ageitgaralagomstogn a¢tmamrs of apoptosis
particle 72k]) (SRP72), Caspase-8, Bid, B | ynphoid

or antagpBisispd by éofm%}osmgene product sinilar to

R R A v

mimdétlcd 32 Bik2olldkihg2SMAC, Baxt Bg«e BokcBlm,ﬁétdde NaianPwnaddi, or Bad;
factor. 4

BH g LB Iieand. Heatmaldn dng M ol ScoRhisfon e 12, SRe72)
Casp‘%éeé 8,8 ?yrﬁ}ﬁkﬁﬁd %ﬁoﬁﬁ@ﬁhaﬁﬁl@); géﬁg@@d@‘v SlﬁﬁlaUFQPyruvate kinase,

ar cona’ v oncogene honol 0og

M2 isozyare (Lmﬁﬁma%&a)oglacwngwﬂmm klmse Géma (ﬁ&ﬁﬂﬁdéhypoélgehcal protein

SR AT BRI R A S -

factoﬁr me Iabfl ABARRN Bufife BukemiXAE) orfcb ATk, ho@rio%@fl (28| Rbelson—related

P/ Livin, survivin), proteasone ﬁat hway nenbers
geney %@I@) VEDS avign BHRE ERPMaRiIE S8eoeR3!] ommqg 1 @O%Hcﬁné v-myc avian

myel@&ﬁb%ﬁosﬁlv%% B?&CZ qu %r #Q?éﬁ??{%%@%g ?—ﬁ%hl%%?s rof the

follo(v@@%_lﬁﬁsl @’lr&eésloﬁﬁ 1§1ﬁ%&@ CE it NF® pighw 43 TARTuSil9 indmbean(e.g.,
| O include, e.g., accession nos. NM 181803, NM
XIARS1802, cINB?Q;LN&I%,d‘ﬂILIARALl‘Em&(W@V 1IVIQM PreteFpane NW‘M@’?@I@MTS (e.g.

o1, 05 SRSt S SH LA R Bl s o

Bch”BElOﬂeR‘l aMcl]gaﬁlﬁqimﬁﬁ @bl% lu@ase KJH&BISG (Mlpﬁ&ﬂedtldnae@ieﬁces encoding
, STE20-Ii ke ki nase (J1K),

vanantmslmmamt&céﬂtou 1n@1ué65 CforAOREHIOR B A Ho | §1 8035 NM. 181502,
N (YR by PR B RVENS gaﬁgmow@p il BR0B07 562 BaBoprotegrin,

tTansmenbrane piotein i’nase, type [, gammma
plexinf3 P&FﬂmBlmStEﬁg@mmtomm prpteat & (SETG)nmﬂeg%mathaM@rotem

Kinaky R KK 44 AP TN KA 13 BPPR o MR o g i

seri Bhine ﬁfsah A W@:BE’L‘%V& é‘ﬂ?f%piakmﬁd ﬂéﬁcﬂum(ﬁ@ﬁﬁibah)

r ner- sarcoma viral (v-fgr) oncogene
trandnosmbrage (ib6R) (RBD)h§porbe typedl gpnoe PR SKI).1880gen-activated

(FLJ21802 I kel
prot@w%}qfe-ag%yﬁzﬁ%gﬁgl lﬁgasg &E(Mé%%é?’%% 01% te¥1 %ivglced pro@érj}ﬁ %inase
klnaécg gﬂAfPQ% cl%'ﬁlﬁiﬂ nﬁ&htrkli‘ﬁd@b b Q@D@%) RenE M@c@ﬁtﬂr eypelll-like 1

t honol 6g) bosonal pr otein i nase
(ACYDED), @mﬂw@ashd@l ®1an mnxmyal (v-fgrd encogpaerhemelng (FGR),

e Dot BbHOS: Bar R0 G 7ORD T b AT SO Rr L ar s

(MUSI2818 othokdAPKT bperaradivig dsinerssr (02601 8)noumiling wahhibited by
oncogene horolog 1
benzimidazoles 1 (yeast homolog) (BUB1), ribosomal protein S6 kinase, 90kD, polypeptide 5

(RPS6KAS), v-yes-1 Yamaguchi sarcoma viral related oncogene homolog (LYN), mitogen-
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(AKT1), PAK1 (including, e.g., any of the foll ow ng
P21( CDKNI A) - acti vat ed ki nase 1, PAKA, P65-PAK,
wWOs@4P2I95 al pha- PAK, MUK2, PAK1B (p2l1 acti vat eBCRUSHSE 037940
1B), P21/Cdc42/Racl-activated kinase 1 (yeast
St e20-rel at ed Cdc42/ Rac effector_ kinase, PAK-A,
activasedprotain kinases & (WORE7), andurakt nypripeshymerap Uaﬁlrﬂj‘coée‘}j homolog 1

(AK'@S,{%&];F( ﬁl% nggg gE :aﬁ th% %OIA%Q ’P%W%? agﬁg‘%&?klﬁase 1,

PAKA! MI5-P AR PBEPATS, alphang MEFR, ammga kpHamtivated Atk 1B),
TLK1 accessi on no. NW12

P21/ CRBEh ek e P2l OIS ELE afshiopnafgPAK-A
protel(njig'gasje n(sﬁrfgstklfﬁlﬁzqgggg%g% ns%nn Q&Qﬂg’l@ﬁlaseEa(Qurora-

accessl on’ no g., accession
related&kinak 2NMroRARPLS) like AR\ARE 2, ABKZ) ARTéz,c@Eséﬂo andhAIM1), apoptosis

VL T e
accessfon%o: NRE 4R 883 %MGR%F %: aQQéJsZI%ﬁ)no ﬁEbelS@? 19; GCK (e.g., accession

accessl oIm no. . _, accessi on no.
no. NNM WGWERI@L(XI\QBhw@wnmaN%@QQW nEﬁngo@Wsyn no.

o RGBSR S o PR Sccesion o

NM @5@75€/§SPIP§K@@% QI a8dc@fbh hb YXM_057620% NI PKIRK 2 (¥1@N&eession no.
—caspasSe activity or stabilit and gents t hat i nduce

NM_004 EiM.RICEL €. ?chmg@ R889), -8 2AFSHEPT BS:
t
NM _{)Q3%§9§ %g}gl\\l]?% (%Epglgcnegsdglg IS% :I\)I?IQI ey 3Pr Rq&ﬁﬁbﬁalteggﬁﬁﬁﬁy &optosis-

mduc':iﬁ h%‘h iasludéye gﬂ,geigréhfsttl‘iatleﬁﬁdmd @%g:ﬁfdltBRﬂ hﬁpressdmrr acl/dnystability,

t activity é&y , antagoni st an |boa d% DNA
agenis osteshuiog casaes #eEvith Pt FAPHIDE A1 &R9Eys 9t n gqqﬂance a
damardg%%f%{a)lslé A gAgoW%ﬁgg'&lﬁgu&r B%ea:;ﬂolvb §i¥ 1?51113?&1@%%@5%0%19% €hemselves

rotern.
(e.g./HFBAE @PES aidrdsty; a8 Getge IagSmttimtlb@cth b&ntagensts fncédiebn_gents that

targeting.these gene products .inglude .
direoig a0l SR (@ SAEEGR B botic, R Eas (HGLTRHPIRL Bpibit activit
throJ&E‘l%%@regﬁff% rQ%Hfhto? s%ﬂﬂ%%f BEER AU MRNA [ AT {R’RNAY) or

ol ypeptides, beta-turn nmetTcs, polysaccharldes :
protgdnosphol i pi ds, hor nones, prostaglandlns st eroi ds,

aromatic ¢ ounds, .2 heteroc clic conpound .

benzodi Ldhi ReepiogkigBiAceRs L5t PO ER Rl ipting these
gene?rb%ﬁ%h&ﬁﬁ@&ﬁﬁ poRk ¥PeRtdud @RemBALKHH@ES. dBSH exbdipley modulators of

steroi ds, purines, pyrimdines, derivatives,
thesesgang @mdtmts can Ak sgsemad widnbibiatied ofnolYiver st betpﬂ@]mlln?fﬁtlcs

polyﬁaalf-:[]%m r@)é)ﬁlp@giﬁ‘%ﬁ%ﬁ,ﬁ) tg?osslaélagg%lg,g%&ghﬂSI 1}i8 c8mpounds,

hetefo@y AR doRfpoan@e BendoRkzepiAdy, bligdncrRANsubsSbuted glyceﬂ:s
apoptosis (e.g., UbcHIO or nolecules listed in th

oligdcarbgmagesy 1 mﬁp@ﬂes;ﬁwh@l@?) fatty geidg ﬁ@f@%dﬂﬁﬂﬁlﬁ% 24 mﬁifaes
denv(aglogst otsr%&urap ?na‘fdﬁﬁ@%r %Qrt%ﬁ nalugn mol ecul e conpound

ar wei ght of |ess
than 15¢0 8Palii suise aﬁblodlfmeﬁt@ﬁthe apxqﬂssls -Indlgsing lagent i1 800

poly@Dgclﬂéq(;gl%; Fggg}[qrr?p)-(}% ;]ni%ﬁﬁ tﬁése{n;%% Qg e 15%9@%1‘[5 tTRAIL—
o BT, SN S B e

some embodiments, the apoptosis-inducing agent is a small molecule compound (e.g.,a

prt

molecule with a molecular weight of less than 1500 Daltons and in some cases, less than
1000 Daltons). For example, the apoptosis-inducing agent can be a small molecule

compound that inhibits expression or activity of a gene product that inhibit TRAIL-induced
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apoptosis (e.g., UbcH O or nolecules listed in the
first portion of Figure 27). The apoptosis- inducing
w@ao®anssah al so be a small nol ecul e conmpound t P@EL/US2003/037940
enhanced expression or activity of a gene product
that pronote TRAIL-induced apoptosis (e. UbcH O or
apoptwsis €& ), EbcHil 8 petholdcnles iste it the rﬁrmormwt%lgmﬁ g-eThergpoptosis-

Met hods for screeni I at or

lndqug ageq %a%% X %p%ly 1%8PD 081 ogrrl]cé{hl f Jélﬂlg.{ﬁ%l’%l dé(gﬁésgloﬁ or activity

of a Ak YRAMEL e pr@ﬂ@te"fﬁ{)%llldﬁldﬁ@d‘d foppatsi(ag., [Bch]‘lIA o0 imad¢dudas listed
I nhi bitory polynucl eoti des of a known rl A 1

in thayedtionk peyfian jof Fighgee 2t Methpds fogscgeenn}ggnpxiq Qs (sg&fiu ing sma
6..573,.0 6 =)

moleﬂ}la ﬁno’dlllﬁ ?(gg)n(%‘ a Lﬁeﬁggtrug gg F%égdé(ﬂﬁbl%%ﬁld@ I-L%ld rﬁ&ﬁ&ﬂsci%r reggrsmg

s1RN(A2&(b3])er|1ﬂﬂh1§iﬁor'§|jimemblﬁdﬁdeS©ﬁ‘ adnbwg geneMB'e hﬁdﬁselhhd)wn in the art.
Pr ot P 002) ;
il i N i R
e e T

Methb89dnd Petdddoil) WAl JanetoHEd 9, Htmaﬁna:Bm:si;(@OOZ;)TBCa“ym@hp@ions WO

os/3850a: §Q R alRIE Rl WO g2 18D TGRS Biodh e Hida Sl 8:2400-
241401@913 96 %11%?9%@%1)01{)@9 LBaM 7601997 SWdﬂﬁﬁ)nhﬂthbds that can be

Y., 3rd Ed. (2000); and Ausubel et al.
emplﬁykfd femtscn @cmng)wldslatqns nbthessigeaes Biddheigprodyets ﬁrwlﬁ@weé I, €.8.

15 Son C Yor 119
SaRee s HE O RSB OLreor AR 2L Sl SPEFe Hasbor Press, L.
31 ERORYGR LRI AL ubet B8l 2T reldRFy o cotsih MR @NBiohgglyJohn Wiley &
agoni st. | n other enbodi ment's, the apopt osi s-i nduci ng

SonSaQEnthVeYndt(lé’B?Q ugated to the anti-DR4 or anti- DRS

ant i bOdrlg_@?o sotme Jn%%]h%lgﬁ][s Scﬁg?po%ﬁ%%j Hﬁ&hg aéérﬁ?s conjugated to

apopt os UCI ng agent | S no

the ahNDRLbRantADNI5 antiBddyt ddonistakn dih@“aﬁdaodnneﬂbﬁiﬂlc apbpt@igaaducing
[ 121] hi, sone enbodi nents, the ?po tgsi s-i.nduci ng

agenigarek corjumatiorha pt DRGrorantiNRS atRady @eeRistagoni st .
SMAC/ Di gll?bg ¢ ng%é &ﬁb BAts ech@%dp\féﬁélmlaﬁmﬁg ﬁgélﬂgs 12(5 TNF-alpha,

I nhi bit optosi s rot et ns (1 APs) .
TNFOsees, AM I, AO84 [1, FR2Lig3ad} dr VAIHO) ; Ver hagen et aI

Cell 102:43-53, 2000; U. S. Patent Application No.

2002/ 0110851. Adnministration or expression of SMAC in

celfl s i gpppeonpassed by the present invention, SI\/AC
fragrrents such as the N-term nal peptides of SNVA
(e.qg., {1d]Nit smm erabodiments, the aMQ%%WPmégg?@%SMAC/DlabIO

Bl.ood 99 419- 3426 (200
or a Mg G1ihetn e s, SHYTTaRIS PR rotboyy R & ultips
Inhﬂ%q §> fioRfs FRGRINII(BA TR 6 egee S > Dwadrs., Cell $02 Bat4er(12000) Verhagen
tton 2002/ 132 221 I n addltlon

et azmaeéztnoe Be¥h 300U, S aheantAprbisaaareio 2031 10 1 Adspgistration or
exprg q?\f&c%ﬂ?ﬁ}ée gltclegsr ]8 'é;??er% asgedn%p @%f'esgﬁ']n%\ﬁggugﬁffkt fragments,
suc sfth@NetEfmﬁl@Ipe@dHtsmeSMAO @ whé N-tarmhinalDB4a or haphapiep®RE (Guo ez
anti bodi e 26 WD 2004/ 050895 PCT/ 290&% %%1(%

al., Blood 99(9): 3419 3426 (2002) Srinivasula et al., J. Bio ent. 6152-36157
(2000)), can also be expressed or administered. See, also, U.S. Patent Application
2002/0132786.

[122] In addition, SMAC mimetic compounds can also be used according to
the present invention. These compounds can have useful pharmaceutical properties and as

such can be more efficient for administration with anti-DR4 or anti-DR5 antibodies.
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Exenpl ary SMAC minetics include, e.g., peptides
conprising a tetrapeptide that binds the surface
W@e@aNssHs t hin the BIR domain of an | AP, incl uBCTIgS2003/037940
tetrapeptides of the formula Xl X2X3X4, mhereln XI |s
A X2 is V, T, or I, X3is Por Aand X4 is
Exem‘yﬂany SMAq@ rrnlnsmnp]@gp,| ngspepaggﬁqzog,mgqsg}g a tetrapeptlde that bmds the

surta 3B EThE Bk AR 1k B SFREEde o B Rfmita

Xlxzﬁhﬂy "vﬁleile"}n X0 Gs EXEOR € Bar I, X, isP6& Land Ka$oF e, IorV or other
| nhi'bi tors [123] I'n some enbodi ments, the

SMA@mptt@@ﬂ, 82anmgis) ey pf@tlé@gﬁmepgs deserghed 1p;1)6}1}3\(¥5€6 A/26775. Other
o S BB EARBAOE SRR N BiBuensmeskitl st

t her eby
preventing degradatlon of IKB and subsequent nucl ear
| ocalization of IiB s__partner, NFKB. The proteasone
has t woSurretdaseras Ighidfent s: the 20S core catal ytic

subuni ty 1 nf]‘[j ﬁl?gm% AR R, ﬁ{eyap%?t%'dﬁllhduc_fﬁ'g?a Sisanbs

19S su orma 26S co degr ades
Protepsopiccinhibitoar Betaasorho rnhdn@maiatagcms thiat mhtmethamt@asemeolfmqmtm

pathvgagfét télréblgnpggr\j%xnggngégg%édaﬁgr o g@ aﬁ& §1835 m ciear Tocaﬁza%ion of IkB's

partngly NFREST I pelcobe R BB ik BB gt e 905 oA RRRIytic
subusdit BeT theros e talej subtmibi Tigy 20Ul ms satbumtsdﬁorrg atzﬁStdomplex that
nmet hods of t resent i nvention cr| be? plary

degradespropaneiaestes 5d%@datlsa wihfhee it gHHEwSR,

ref [ d
proteast n%.{)%ﬁgo?t‘grg ihé ]Iﬂ ’%dgd pd. ?@ﬁpﬁ%@ g‘g%???? pd’l%glﬁgy%ﬁﬁ% bortezomib) an
analo¥e thed&2242) ¢. gP&dﬁﬁﬁ CMSOplsz C}@&JBZZIZ ﬁ,4995§®960‘@2\)$0°$r641 and

e P 8 05 8 AL T e
68
scoIA10s. BT B8 4 AT i BN T

683094) [12/5- A&&tl@%@xmplamwyomymtors include, e.g., lactacystin,

ps-2 S C oo RaE L P et R B 5123 B 25 FORRyS6 ol g 128); PS-303

(Nsdf’l% 40962 RS OB (N1st1,thob68m31) PS 313 (NSC no. 681234) PS-321 (NSC no.
N-benzyl oxycarbonyl -11e-Qd U%N ]g)t% M@I na 036
6812B6); RSs3B/As(NSF no. cﬁ@thﬁ)yP&é@ §f—3@pe6& )a|Pr$h$%ﬁ 1 4$3086);

A

ElofdsBRi &gt OCBei Bibl. B4 122 DRH9)R0OGR62, MG@BZQ MGad, |P-SIDI@4roteasome

or anti-DR5 anti bodi es of the ent i nve(%l on 51
inhittier Ahbestzylssysaronyl-ler Gy(O gDy Bl e le B-leugipa)- op ssay fof tdentifying

prote&é&t{é ol %ﬂcqr? Et%t ﬁle‘ij&ﬁﬂ’y S5l Bplel R, GOTPHRBS VLR (Icr@ﬁ‘loﬁﬁ CA).

t1ve agal nst cancer cells wt
def ect s[123] B%Mcoﬁiﬁmmﬁommﬁﬁé& priteasome iffgbitors with DR4 or DR5
mtochondr| al 30 a 0S], S ,pat C
agongs (635, altﬁoPRéﬁéﬁ%‘F Mi%}t@ﬁdl@%lﬂ%? Pﬁ%f‘?’i“gﬂt’%“%f’%&%‘e‘hetﬂn effective
fRfL el btbinkhieh @hR b€ particularl
ther%?’ easorre %ﬁMb}EtpEﬁﬁg aﬁﬁggﬁ\% th a [%R4 (1)1; DR- 5 P ’
effe@ive agmnstsdames cply witls defacts yn Béut emthmecotn@ometapf the|naitochondrial

oSBTk A% 555-B0 Sl B5 BBy gy s

tumdrctfi$ tHab al%q;ﬁ RiRadé MeRdrford, 'ﬁ@ot@is@hl%dﬁlﬁmfoﬂ dolitdhddowith 8 DR4 or
a conpou n of

DR-5 antagonist is particularly effective to treat colon cancers involving Bax or other

B

mitochondrial apoptosis defects.
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formmlal RR HOR3 R~ NHHRE (I) R5 5 wherein
[127] R is unsubstituted or substituted aryl;
w@eookabisys car bonyl , wherein the aryl noiety iBCT/US2003/037940
unsubstituted or substituted; unsubstituted or
substituted heterocyclyl; or o
het er ochl2pl | Tl seylecaamrtndhpents, Whepretaasarpeinkihitor éta equypound of
formnﬁjety is unsubstituted or substituted; 10 [128] R2 is
B gubstituted or substituted aryl or unsubstituted or
substituted heteroaryl; [129] R3 is hydrogen,
unsubgtituted or substituted aryl or alkyl which is
uted or substituted bypunsubstituted or
substi tutled cyckHpal kyl , Hunsubst ijBut ed or substituted
Royl , or lunsubsiNgut ed s:gélﬂlgggd het er oaryl
conpryNsI ng | eas ne ni en 4atom [1?2] R4 is
a noilety of lthe forpula 1A/ HB---A2 "\ (1A [131
wherein Al Shd A2 dRg hydroxy or substituted hydroxy,
5 or together 20 with the binding boron atom and the
wo bi ndi ng oxygen atons forma ring of the fornmula

t
whetfige g, . - (LA-) . [132] wherein Wis, alkyl .
Subst 11 020 Bt sl e Radnd) ASuR I prein e
aryl fbfet PRl RetedBiSHBSthicd! @Rubdtitele® st hibstifed heterocyclyl; or
bi cycl oal kyl ene or unsubstituted or substituted

heterory@ylelkybiakonahavheredn (o hetroeryobh gBsetpoTynssbeitaied 9y subgtituted;
[133] a 541§ unsubst.i ti . , .
10 unsubstﬂ?ﬁ e§28?“?@%%???%?%§%§$§F§EQ éﬁ%g%ﬁgﬂﬁ%%m%ﬁubﬂnumd
hetedpRgt i tuted heterocyclyl, or unsubstituted or
substituted cycloal kyl; or salts thereof. [134

W t hi n 1R8] c Bntsdidresons wstbitiuted of sbstay] Qre%]ﬂﬁé which is
unsu%?tﬁglteﬁ%\( Sugslaﬁltec?b}t Qﬂlgugg’ﬂtﬂl%d B & HsfiflRed cycloalkyl, unsubstituted or

substituted aryl, or unsubstituted or substituted heteroaryl comprising at least one nitrogen

15 atom;

[130] R, is a moiety of the formula IA,
\\\B””Az

A, (1A)

[131] wherein A; and A; are hydroxy or substituted hydroxy, or together

20  with the binding boron atom and the two binding oxygen atoms form a ring of the formula

TA*,
\B\/o
o—W (1A%)

[132] wherein W is alkylene, substituted alkylene, unsubstituted or
25  substituted cycloalkylene, unsubstituted or substituted bicycloalkylene or unsubstituted or
substituted tricycloalkylene;
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[135] Aryl preferably has a ring systemof not nore
than 20 carbon atons, especially not nore than 12
W@ 2000050893 ons, i s preferably nono-, bi- or triPREDYS1008037940
and is unsubstituted or substituted, preferably in
each case unsubstituted or substituted phenyl or
(especildBBly and Ruris Anjubaiiiintedydr subsbiguted alfggl, ansubstituted or substituted

aryl, iﬁq@%ﬁt@%ﬁ%}r (Sg}ﬁ)s[‘uﬁg %ﬁ%ﬂéc%cg lngr lltlrpsglgﬁ‘%\?tgg ﬁ} g%sglﬂlg?q %ycloalkyl, or

salts frRgdgal ; free, etherified or esterlfled hydroxy free
or esterified carboxy; forr}y anoyl ;
unsubst [13dk eWithirte cortexict. @B&F i[atﬂéﬁ éﬁler%ﬁ?r% used have the
nerca sul fo; al kyl-thio; carbanoyl;

follom%mgz}n%}‘ggr banmoyl; NN--di-al kyl -car barmyl phenyl ;

n ap ht hy[135]1 ehen @cgfeﬂayly hae apmgisgbtem qiyot niry)tq they 30 oarhnyl atoms,
nore preferably bei.ng _selected fromalk

espe@alby nq{@@qu[t aneltzfﬁ?FbQ?rat‘b‘}%ﬁ/Pre ferpbly #yPnog b@ orjEe X’W gpd is
unsuﬁ&t{?ﬁ%& or gibs&élteﬂh PI%*férEl'ﬂ&%g :Q:‘E"cﬁ?e u&uﬂsﬂtﬁ’tb@%? E\)ﬂsﬁfﬂéé&l%henyl or

oro of brono; hal ogen-al
(espdc[zﬂlfyl Juor @ﬂﬁﬁﬂiﬂlhyl @rechr s yﬁbstl(mtsqne%talbyy b_e-lng)mdependently

selec fg%g tlghetsgrglg}p gq?rpsgstlggfofr OC%&'@%& ra Sa‘f € ee S{h)é‘é‘ﬁﬁ%% %sltel eﬂ
hydrgxdg)ﬁreb dy Estgt?@m&f‘ca%ow ESthhyl; ik 4B LY Qﬁubﬁﬁtﬁ%@ Rbno- or di-substituted

Stitute one or nore, esp eC|aI Rjtot ree,

aminsyinstdapioesitlf; aﬁwpéuomarhamthd%p&w&eﬁbaryoxle NdigliyF-earbamoyl;

pheny S BT ob A gPer VA s B SRy PGB RF fprEbietyiBiy peine
selec@édeifr@rﬁ%hiyi’ 3z hdiRaNsthyll or p@(;rfyl Cla)lkd@d’j@@ l me&ﬁ)ﬂ? ©t athbyy; di-

- or nost esp eci al | rid -
subspmea‘deanabb yE- gd)rphrémgamm@ rhalqgmre &wﬁ&ﬂro sh@ﬁmo halogen -alkyl, e.g.

trlﬂugrcf)rg%ia( %}%}:}%ﬁgﬁ% :(esB SE/]%L kyI Cg %ﬁ‘lﬂéﬂ and he ro@}%gﬁcésﬁééléﬂly as

defidéa SRS, leﬁp&fa@y%fnﬂyl‘;‘% e ably owbsdlaltwl-@girléylyéa)chloef which is
ugreferabl aryl -1 ower al kyl car bon w th ar
uns

githisd @ alﬁzﬂz@lte%ﬂb Op¢ &% BhEs Psyeaﬁﬁ}ﬁ PP 19 B Stibstiftents, especially
1nde§é_n|f1¥41t?§(§/el ifle?ig%+ lt@é’% laéulﬁyt tﬁt%ﬁg?ﬁ’éf Imenﬁ%ﬁ&? iAgl1 Y, more

pre nzy oxy- phenyl-acetyl or

preferfislo piphieyylyl, emen1adiyl2—l43\m preiéﬂab]lydix@phmﬁyl pywdsiiphenyl, especially
alkylcarbon

4-, 3300 H9H cgperia Q/ pydy] 63 : A7 %?@PE?B?R}B%Q% géif g?‘%‘%{ alkyl-phenyl,

] | e Qirglalidylcarbonyl
espeaﬁﬂg ?1%&%/ p%érH Ilog;g ér@azb I’ ii/"’\glreg eéfn%/ihﬁ%%gg%klph&@ﬁ Araliyylcarbony

R; (\phle ndubstittiield  or \p{‘ﬁfcreb]y sphaityted axyl)uin prefens %mm]dlowgr alkylcarbonyl

stit tedb to t t t ut nt |
with 3716 e By pdhe ParpRly ohee) Kbt ARy Ry RIERE g 'Y
alkyﬁaibgaﬂn esp%§1@.ﬁ9 Qal4l ¥r F}ew&mslygtbe@ﬁyl@mpha{ylhaé@gmﬂrmyl
"7such as trifluoroneth Unsubstituted or
pynésdﬁsweu alksédxmhynylﬂgwsr alkylﬁ@rép@yld@smwl)ly &3 4r gr preferably 3-(pyridin-

2, B febr Gl <beretteardobl FERPl L B RiBRny, cspecially

pheryhdepepndenidly 3§:ﬁﬂeﬁﬁt}ﬁdp16ﬁ5ﬂrﬁrtphenﬂmsﬁlj WMremt;ﬂlenyl is unsubstituted
nenti oned for aryl, especially from hyd

or subistiasd st tbﬁeéﬁ@bsltlélﬂﬁ’nts mdép@d%qbyseﬁ%q%ﬁgm 1ﬁ\gﬁr§§f§9¥y’

B SABB1Y) LNGH0-AsFLL 1 A5, RIBHIP008, i

trifliidrombthel. mhﬁﬁmkute@spmbistwuw apyiaydr (Bﬂhsandemﬂsé dlzbypm@rably

to th | r ef hl h .
monigg s ariceie gLk heRy o sy RePSHESshISt i (8 T pihstigpents
1ndeg5ndeilﬂ§ Hl@crtecyﬂéﬁllbcﬁ& 'sﬁﬁéh%ﬂ m%ﬁ‘tlﬁﬁfeﬂ skt 24, BaREAWY from hydroxy,

ecla napht hyl” that is unsubstituted or
1owmﬂiemyt(nmemprb§ema¢) preféroblly rsethestyi, halepers praferaplritisne pychloro, and
selected fromthe substitutents
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5 nentioned for aryl, especially from hydroxy, | ower

al koxy (nost preferred), preferably nethoxy, hal ogen,
wee@hese y fluoro or chloro, and hal ogen-| owePCHIUK2003/037940

preferably trifluoromethyl. [1361 Unsubstituted

heterocyclyl is preferably a heterocyclic radical th
haloges-lowersalyly jerefetiably triflircsemethyh esneeielliphonyd sebsiiftediby wp 5 to three

ondi.n r|n and i.s ey al I
ol E o g PRS0 SRR A BB . o
fmth&rc'lnﬁﬂbstlmé@oﬁuﬁﬁtﬁﬁ%wnﬁpt‘hﬂ @spkbialliyng oﬁzmaﬁhthy\hha’res nnsbstituted
| east in the rlga?bondln to the radical, of the
or subghiteled b uptto foyk satqenﬁﬁadqmend%wéele@ﬁeéﬁ@ﬁh@wu%ﬁﬁléu%ts
menthogl% for a% egélpl)‘fél& ?rgﬁl @éﬁéép logferé Qgé&ggl(llﬁ?%tt;g%feﬁ’ed) preferably
methB£Y, Ghﬁlbgta@ rpréféiabb}t fbrb op ohlbivg agd halpgamiosies aikyl pmferably
nitrogen, oxygen and sulfur, the bonding ring
triflugfoatedilpl y having 4 to 12, especially 5 to 7 ring

at ors; [E@B]er ﬁ'srlﬁf)lstlt:ﬁ"t:éd%te@@cy'éﬂﬁ %%Efemﬂ;eg hé’c%rocychc radical that is

substlt ted by one or nore,” éspecially 1
unsatsitded, isttutatett & paitindiyenadaed inthe ebedngtng aMnStm@fe@bmonocychc
nsisting of the substituen ned abo
or ing SRt e BcusiiseteTatis it by f © 2hisg RRaRP 4 tpdo vine
atom& @ﬁér@iﬁ%@[e)ékt ih el &?é b&ﬁl‘l@tbﬁlﬂe fad Al dihhe nﬁﬂ&lul;b of formula I one or
consi sting of im dazol thienyl, furyl,
more, pterf@rhlylgt oof tt.n four, qsmcaerlfﬁ Qnetos it Pﬁfb@lﬁ Woms of a corresponding aryl

i FRSHEEERY Ly RS VRN oS ST p B e, oxvn

and §u|1ﬁ1fj Qﬁ@lbdrﬂihﬂg?’ﬂmg ﬁh@ﬂaﬁ davag Yo 1D,yé’sp€di>dlw 5 to 7 ring atoms heteroaryl
yrazol i di ran thiazol yl, _isothiazoly

bem@»u@spbst;m‘cedlos sssbit y P PTAYoTE, iﬁyﬁca%lbhwo 3 ﬁyb?‘tﬁmpﬁw
1nde§)%88r|;%}/d§/ ec f'{%ny%% r%x{"l? cosk 'Eth BE A% bitﬁ]% @éﬂlﬂ%& Iabove as

ZI ny I'soin 3H-1 ndol yl
substifieits BF substlm‘thilzﬁﬁlly bnd tdpeeiathy W:mg béjbtemyly’adlcgiwlen‘gcﬂ from the

4H qui nol i zin I soqui nol vyl uin
group §pmsaqfq%,0(§éfg}c%§qﬂy thltn@fl %Wdt'egg@@él %{961 R,}franyl thianthrenyl,

isob e o O%rgé a%y%mtaiﬁk ik g%g]: %rln azllyln {/) olinyl, pyrrolidinyl,

imidRagbit hlylﬂaz:hhld}dyl 1I¢nz1nn&alow1 p}qwoﬁgdzm}'razwlldmyl pyranyol thiazolyl,

1sothea\l'|§|og/irzq%lalp oL Fsoxmﬁl Mylﬁy%%ﬂﬁyqa@% n&adﬁ@? %"ilpze% 1 'piperazinyl,
pyncpa‘%{ﬂarfnt rﬁél‘gbf&lmy@ hﬁi&?zf&ﬁ&ﬂn&ﬂ YidolizifkB 2 olyl pP3enaddlly indolyl,
[

zi nyl’, phenoxazinyl, isochronanyl and
1ndazxﬂybtrmzylyl tetaazh 30 purine’s ¢ - auiheliginylnep@anelis an@ehiut ed

R ke R

benz%nh&yl bedBotidphbnyl) ﬂﬂ&dlaz’ih)kloﬁ@phﬂ@slﬁﬁ@/ﬂ alhlmoxm@zn hnazolinyl,

10, espeC|aIIy brono or chl oro;

qumeaqdmsl i oul pteridigl hgrelloB caHBnyh phanaatEdiA acyiding,

pemsvﬁlil r}{}}eeﬁwth@pnyﬁ&ﬁggag]&k%ﬁggﬁg rﬂg:l a)\ﬁgm?tﬁ 1¥1P11' Bgr{oxgylhyl

1socﬁloi‘riéh?lya{dd%fomdr@w%cl@bKtﬁ%éé‘ra@iktﬁlls ‘Bb!lhlg udéublsttedd or substituted by one
gyrl , hal o- pyri d Het erocyclyl is
to twmmdto)g |St=11§tcfedl ﬁ@m thalgeQup; ¢om: lg)owgo@hylgsmglally methyl or tert-

/US 03/ 03794 b M f, A dvl
bty 7, ARG e PR BT o R AR A] of oldBrd: Pyridyl
espeORMY o BESLpFREYICof BEoB i esﬁwﬁt&lyﬁprhfetredl an yldalr(yddeaa;spect lower alkyl-

substituent of heterocycl carries no furt

pyrighds p:fremgdmygl/ pr oess elkeyipyiioni éltnbfb babﬂawebﬁvlkylﬁwdﬁr lower alkoxy-
pymgﬂd&- L Qﬁl - éﬁ%%’rﬂalogﬁyrﬂiﬁrﬁ | fiedr dgﬁggl\ffgrs unSEREGIE bsubstituted

t hos tione ei ng preferred.
Unsubstltuted het er ocycl yl
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5 is preferred. [137] In heterocyclylal kyl carbonyl Rl
the heterocyclyl noiety is preferably substituted
wo@eooe®psed al | y unsubstituted heterocyclyl as neeCt/Us2003037940
above; preferred is substituted or preferably
unsubstituted heterocyclyl-lower alkyl, especial
by onai drimarey priefesdbly wpiissthiey smtlt@ten@r @ﬂ@eaéqiryl}tﬁ%qﬁt?étﬁfqlﬁ thege

SR SBATY oy g PSS SSIEI BB R PO Rt

hetero &1 %libHuenp b%f RN bpyrilii 2B ]1nd‘b$y1ﬂmd ﬂm&wbysltastduﬁﬁdi airove,
substi tut ed arai/l tor substituted, aryl -1l owe
¥

especitlkypleayh especially thase peantigped gsiei)e pq@feg.egapyputﬁgtqtgd heterocyclyl
‘s réweﬂfrably unsubstituted or substituted heteroaryl as
PIGERY T oned” above, especially indolyl that is

unsubst j137} eth Ietersesitlalkyicatiohyl RonehoheterorgslyliBoiety is preferably

ecially up to three, substitutents i ndependen
 subsSalaar et oI Lo v P ored ORGPl

SubS%YEIfi or ?)?eg?ﬁb%) dn%ul;sﬁ &H&&%ﬁi@lyﬂ lQW%f alRbK Qéﬁéci(aﬂ? $¥ith terminal
re era hal ogen, preferably
subsﬁﬂuwdr @ pwfe@blyormubsalndemhéta@eyﬁlylowah hatekq,dyclyﬂ) pefescrbid/above;
trifluoro subst it uted

prefegyedis Plfridlb’ﬁo‘ﬁﬁ aélfiliﬁ’i]é%nrygz sughy Fg ?Ceﬁ’:l 8f eﬁ/rB P has up to
12 car b@PSPt &@1 WsBbL#@bA ¥r a%@ﬁtﬂﬁéd%@yﬁor%ﬁlﬁdﬁ@tﬁe@h@[%wer

nost preferably up to 4 carbon atons,” and is an
amyhmmphﬁﬁSpmﬂydﬂocarbon radlcal such as an

unsubst | or s t.i tuted al k .
pref er at}13§ ?‘ﬁw alrg 5Prefer%%]1yeun%@/es#lteu} anﬁesﬂ?ﬁmﬁ{ed heteroaryl as
men%&ﬁ' abo@eS Eﬁfécﬂt'll’ty){nd&ﬂfm&t,ls ehdaphtituted pE @lmshtutd:cslw pueoythore,
butyl, sec-b i so-butyl or tert-butyl. [142]
espemuy np tankhiresh sumyt%@t@mqunéwtbfselchéafrom Hhase grenBeyedabve for

subsifJ g\;\%f aré’li2 ﬁi%ae&%ﬁ? Wpsl&gfrg)gﬁ garllgqgﬁygﬁ'{ogt V%‘EE E@?%e}ferably methoxy,

halo£&iP BFdf@hbly fluoSOBNbro, &M&]log“éhaowemlkw plefonatily tri@unromsthyl.
a radi cal having up to and |nclud|ng 7, preferably up

to and MOl uBe ipraterably BhStAHEAYL [ 144] Lower al kyi

: gobgtr ; Fﬁﬁibl&ﬁ aélghﬁ'[c%%{ calt Igel’?f{%pég)gfﬂ%: upﬂ:o ggch\égtion atoms, preferably

up td B 0o yﬂomsnﬁmslm‘rbﬁefabl)nammx@/tarbmn atoimspmyll is ap plkighatia Blygrocarbon

radlc!r@i?sggl: e)llsl %lil}esﬁléqhélﬂtg gbq;tbas‘{rtgx{p%:fl yl 'a oﬁyfg%}réﬁq{?aﬁa%ﬁﬂk}% radical,
1€ -butyl, sec-butyl
o L0 50 S0 L) SpIESh S,

iso-taryllaxyt-betypeci al |y phenyl oxy aryl -1 ower al koxy,
especi aI

enyl -1 ower al.kox het.erocyc X
especi all ‘é] p%q]l{ﬂng%‘ maybepig %8%%#19?% tle}’ab? ﬁas &, to 12 carbon
atonL ats 24 HLRFEEER 1664/ SA0AIkNIY,34 9ref@§l@1@%‘ﬁbﬂ atkyl, especially
pyri dyl -1 ower al koxy (aryl and heterocyclyl preferably
isobhtyke t he neani ngs g| ven above). [146] Esterified

hydroxy {51 PHEESTAR! Ao 4K NeLS faldal AR PYp A i8ARARg 7,

preferably up to and including 4, carbon atoms.

[144] Lower alkyl is, preferably, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, ert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl or n-heptyl, preferably isobutyl, sec-
butyl, tert-butyl, isopropyl, ethyl or methyl, most preferably isopropyl, ethyl or methyl.

[145] Etherified hydroxy is, for example, alkoxy, especially lower alkoxy,
such as ethoxy or methoxy, aryloxy, especially phenyloxy, aryl-lower alkoxy, especially

phenyl-lower alkoxy, heterocyclyloxy, especially pyridyloxy, or heterocyclyl-lower alkoxy,
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carboxylic acid, such as an al kanoic acid, for exanple
| ower al kanoyl oxy. 5 [147] Esterified carboxy is, for
wex@nphms9s al koxycar bonyl, especially | ower PCT/US2003/037940
al koxycarbonyl, such as e.g. nethoxycarbonyl. [148]
Mono- or di- substltuted amno is, preferably
espedialyl oyl darbilavesr atkoy Ierytians) ejeraenichd prefersab faﬂVle)?hNnPW;@&S given
b %%kylan1no or | ower NN-di-Ilower al kylanm no, such as N
AOVeet hyl ami no or N, N-di net hyl ami no. 10 [149] Hal ogen is

f1 uori na4eic NEEH Ml hyldkaxyi is prdférabl@diydmxymmeﬂﬁedl bl yn organic
fluorine, chlorjine or brom ne. % nsubstituted or
CM$QNNBQ@@ﬁUﬂ@Ha&?@?@ﬁﬁ%??“ﬁr@¥é¥%%@@ npYloXY  nore

prefer
tZ]ds'%thrlf?ecf da¥sh § & Sg@ﬁ@%o%?@arb&ayl eﬁ}r)emally lower

substi t one or ially Up to
MkmgmﬁﬁbnﬂuﬁﬁmMSaguhﬂhmmhmmbmﬂselected fromthose

d f b 15
inoubst A8t cufonpr ardishby €1 pincbaRerab Ty g Aislampo g5 M-
dialk I’éﬁll@(b %Bj%éé al g[]\l JMber! a‘ikﬂirﬁﬁﬁb RPN WLdi bR Er Mk¥1Bmino, such as N-

nsu uted or substituted cycloalkyl, alkyl is
methplaafiee abNyV-dsnakyflames. above, nore preferably | ower

al kyl , ci.al ly i ropyl, and is. refer .

term naﬁ?@f ggfgg%/r? ltsf]ﬁflg) ng,);;h&;g}eo Iioyml rslgglznpﬁgljg%erably fluorine,
chlo@RON8rom&R2] I'n al kyl R3 substituted with

unsubstituted or substituted aryl, alkyl is

prefer a[:1|59] abmeidistiftad qrwubsﬁ@utp@gyclwkﬂgqr%fswblm Ugrtg|12, more

prefq@lgg S‘]Sﬂ@?%}‘t]%?}?’tﬁoﬁg 91{141] Bsu sﬁggﬁﬁ Sr ne o By {no?@ %s&rcmlly up to

thred, E‘Lﬂﬁﬁﬁﬁ&ﬁé"ﬁlﬁ&pﬁﬁlﬁblﬁﬁl @botddcorh ﬂﬁﬁe mdﬁﬁﬁﬁecﬂbﬁ dl‘tfstltuted aryl or

Substi t ut ed aré or unsubstituted; esp eC|§_L
prefoyady ynsubgbered; teé@rfbiys 6HoPestylnpickhegdfa el %/P

three, ﬁ%‘?it i é.’ﬁ( u%)Fﬁjtﬁﬁlﬁ Q&qﬁﬂgls}ib SRLBE Bieglbfsﬁt‘&f@d cycloalkyl

hal ogen, pecl a uoro roxy or |ower alkoxy,
alkykEis pegerablyyas meﬁhm(ahove,rmoﬁe prsfembiw]bwer allsye dsp@hmﬂy lisopgdpyl, and is

153] | | kyl stituted bstituted
(prefsBt et ey Tber ey Sr e s Rk st ARG abi'y “as
def i ned fﬁ‘ig/l al gﬁé&l dﬁ?sluﬁgtl?cﬁfeﬁt\ﬂﬂﬁﬁls%ﬁﬁu@& o adskdaked eii?ld alkyl is

het er oc as above and is substituted
prefdiyblgne definadon ehe lestpecigadphy amq;)arwblstdlqﬁg@i assablowe pid isspbgituted by

i ndependent sel ected . fr.omtho
one R FESaIEE & {esre pypt R R PR tef%%? thgse
menfivnAEr Abs8REN AV oS uRabititub@bsPaainatyl i pRony! substituted by one
substituted hydroxy is 30 preferably al kyl oxy,

or messp espeajally ub dovhreeaiskystipients mdgpendgnthesgiectsdalrom hajoggn, especially
stit u

bst i tut
fuoy et oo atron R iuE Y nfds AR AR RYS
cycl oal ki3] asn giell Reshbaiwa wikhl oihibdtituell oastbsfitited heterocyclyl,
together with the binding boron atom and ox

alkyt xsmmfarablw dofined EoreBiiis SRR 1R CHOGUEYT, BRLheIpeyClyl s

B L

1ndepéhdeﬂ@y %lécftai £8in tﬁ@debﬂdfht@h@drﬁ)rtshmntlaedahetpla)t:ytziy] pr unsubstituted.
\r)leglr gsa/“ i nel )h glgf A;g ?goh%?%g %g ate?ﬂgﬂr ﬁ)gl %l lé%(l);ut?%hydroxy is
preferably alkyloxy, espemally lower alkyloxy, aryloxy, especially with unsubstituted or
substituted aryl as defined above, or cycloalkyloxy with unsubstituted or substituted
cycloalkyl as defined above.
[155] If A;and A, together with the binding boron atom and oxygen atoms

form a ring or the formula IA* shown above, then W preferably carries the two oxygen atoms
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each other). [156] Al kylene is preferably an

unbranched C2-Cl2-, preferably C2 5 Cral kyl ene noi ety,
we2@4/08080% 1 ene, or propyl ene, in a broader aspRCL/US2003/037940

butyl ene, pentylene or hexylene, bound via two

di fferent carbon atons as just descri bed, Pr ef erably
boungite thediorert atom on twodiffarsat edrben atome thit arpopatialeRisElyadn v

. . of th . dat .t h ;
i oS A D BT Aol < PRSI getivey o
eachld@iegy. oat om sel ected from O, S or preferably N

(carrying the required nunber of H atons
respect [1%@ yikyiee igReehsspllyap upbignehed GuoCio-, preferably Cs-

= ; e 7 I tut '
AT i Ry s g
hexyttek] toaad afowe differint cabeutieis at gt describely pstferablyedcibgl or in

oy o 9ne . or re, especially upt three, substituent
13 D A iRy o e bl OTe B¢ 0P BRI POT L iihe oxygen
atom% B AStoRE B¥onUom Bl We refadkd Hy'h HetdBAtBM Ridtwdemam O, S or
, 2-diret hyl et hyl ene, "hydroxy, e€.g. in )
pref@atily i @ayrymgdiytegnized dBniar off Jatomy, feepsetively k Jor, exgmple in 1,5-(3-
a%g droxymet hyl, e.g. in 1-hydroxynethyl -ethyl ene.
aza-p %/n nsubstituted or substituted cycl oal kyl ene is

pr ef er aplsy] C8ubstiduted ARy Rne RIPRERFBD} ¥ unbranched lower alkylene
C3- C3-cycl oal kyl ene bound via two di fferent carbon

moiety andeftnsd dbevs Whish is sibsiiyted o wsubsiiitgd by enear mgre, egpecially up to
"1,.3".-posi tion, h
s R RS RS BBIA B RG sy g et o

ethyDb.gt hel -aRfboahAeas s, Naimdipustylene, hiyeroayyggnn@tiopsoxy-propylene,
bi nding to 20 the boron atom may .be repl aced

y a
or hyssexy-teates alkyb saeh eduidronnring oF. iy lclbygmww@hﬁﬁ@ylene-
require I . : LEly] 5 ), -
[ tet r D SV o NIB LB AK oK) b e P PEPOR i, more
preféradlylt8-CnsthsilileHeddund vithstdifferestctcabynomems ps descabed for W,
especially up,  to three s%bstitu nt indegxl ndeqtl i1 whict
preferably {@RALOF g 1-dwRestiteyrch as ryRloeAeRaRf|C clope H&?f{?: fn wiieh

one %%1%(5)1%’,( %s e{:}]}iﬁ{] 8%, o QYL ar lnka)f(l)ms o uAs 1 BERYYen Abms binding to

I'gosaccharidyl bound via an 25 oxyygen atom
the Hotal itgmsmagybardptekd bpr dbiercutiny sdlostpd fromn@, 3ipr Ndcarryieg the

| dyl ieti .1 U titut
reau B ST DGR QS Bo el SRIokYPEAtT oL ey e or
tetraB{ @¥E18RYV1KYE, @RE Y WRAnVi AL Fied 6 sib@fielRd by @b enmdtg @Epecially up
as described for W preferably vicinal or in

to thtee, Bbstiueits indapenidantishieddstashcon loweradkylesish es mefliyl ghethyl,

f th b t b ) :
oo RSB0 ST B SRR bemphBF AR B ouod via
oxyJieh IR WMos e Eltdr RIg1 f froferadly SomSishiig i (ochver sabergidyhmoieties).

requi red nunber of H atons, respectively), and rmt\; b(§
unsubst (13 e @nsebstisupd o subsiéyten\Bigyrdoadlrylggsyig preferably Cs-Cia-
ey GBI ESHERL 8 doBRRTEEN ity vl
or il TYIgB Opasitestg irhyilichxye boete, @bpeglally sue ofake caebdoatgms not bound to
Preferred i s_pi nanyl ene

the qgygen piomes binding ichR PPIoB; Agre sy Perehlperd fivzstyroates sfggeted from

ﬁ%%i 830494 Bronds L& eckbsl %&%ﬁ}’%tﬁg bstituted
O, Sﬁ%&ﬁ% tat hgﬁ%ﬁga Eyl ene iog{s’pr e eecr ab% C8-Cl12 i
or silbsstityer adreydrenerehaspadally ep tovtbredisibstitenmts inderroderdtyostected from
lowgrsallgy ,Ss%afl gse glezh%/li oy\éthglr, E{/Cﬁgg}p !equ ﬂlgldgé)qulower alkyl, such as methoxy.
Preferred is pinanylene (2,3-(2,6,6-trimethyl-bicyclo[3.1.1]heptane)).
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or in "1,3"-position, in which one or nore, especially

one, of the carbon atons not bound to the oxygen
war@amsisphdi ng to the boron atom may be repl ackdI/bg2083/037940

het eroat om sel ected from5 0, S or N (carrylng t he

requi red nunber of H atons, respectlvely) ¥

unsubst[il 6Qit etdnsubstltwa@t substiaecyyicpreallsyl em;wepreferab y G

o SRSt o B0y i
or in Fyg"i SYitiem Qn kkbh(i’d}péﬁé'dr(i’x\ﬂﬁé a3pdcydlly @echf the cambh atoms not bound to

Most preferabl R4 is -
the o2ysgnatanag lpitggmg [to glegloi‘{@rbg(cgm%lpeance]ﬁ?aceg {;y a heteroatom selected from

0O,S é@gé@ég @%66@19%9%%%1‘ f)lf %lagongss cq Vle%? galrﬁomatly; llo% lglrésugstltuted

or sub&itdted bP3nbr GOLe, 4speb1,a11£/ 1629 three smfosmtbsnts tndlepchd@ntly selected from

substituted al a be branc
v oo e S b st g S T PR oS oy
nore pr | - | tfm&th L B85 atibNa-4-bora-
| owner [ﬁ&y aiwggtpéerm a )5}%2)3{%) }?@ﬁ% o gﬁpbgs%rlﬁ{lueg{ s, of o
tncy(\/lb 6Clh1 Oﬁﬁd@j‘-él-lyh regpecidlydts.A9,6R, 8&}32,19;9 trinasthyhedsSgéoxa-4-bora-
26are |Pdependently sel ected from unsubstituted
Umy@?‘%hb@tl@%%%& aryl 15 (especially phenyl or

hydr oxy(/i'ﬁ?c yfn)uns%b?l%éd budu®&titfed 2UB8 Rist HIk§T which may be branched
het er oc

(especially imdazolyl or indolyl),
or linears pheferablythad up rto $2Ubzbpn etoers, TdCs B pxeferélalyﬂoxggr alkyl. Alkyl Rs

is prg Bqabgzlgyvgg:} 3%6 8§p5:§1ﬁ@§ s%p}%ﬁ)yg gbl{)stﬁg%ﬁés\ﬂé?m?@ qne,ar more especially

up towd, maST%E Ydstht, e iRd¥peNdentlp ¥elecsy ﬂbﬁm/ﬂsubstﬂﬂieﬂ wt substltuted aryl
i m dazolyl, amno, tri-Iower alky

(esp dc[allrymhhyylamhmdroxymyl) apn@gh%t}p[t@rﬁrﬁgb styéutﬁd %gt@g}cyp]é(h{eﬁgecmlly
1m1d%z_ ﬁ)gltoﬁ ;@%ﬂﬁku&s V‘E?s{ltug%&%ljns% ﬁ[i‘htgh @gclgﬁg}dfe lej%r}]ltas ggﬁ%?de%bl OXS

hydr@i‘y bofe®C bﬁb@}@ﬂ@Mﬁﬂrﬂg (%bamcﬁrl,elheﬂcaﬂitbylovﬂﬁ aligithibee. g.
yl, isopropyl, isqQbutyl, sec m% 1
methyﬁh@aphmbtlwylroxmh%% hviqlhlr Bmd%%q%x)r BRetilawst glljylamino, e.g.
[ OXyp hyk " t di
trlmelﬁ{}q (lﬁl %%%h%w%lgﬁlﬂﬁ %y %rﬁﬁfo baél#gw nl‘g)tfdéﬂﬁ dW¥1guanidino,
e.g. K= rﬁﬁhﬂgﬁmiﬂmbh)ﬁ anylbﬂmmmlmumeylt corﬁple@m&m mlmompmkgqmpnsmg Rs.

s fdapy el SR SRR e
| Ryd B &hyl, (1S

iy Rl i, pm il oy (9

hydromyéthﬂm-hydmnyethyﬂpsarbzpneflemﬁb’ll \2- q:aﬁbarn@yl@tbmlf Agamna@bttml 3-

i,ndi cated_i.n.for | * bel ow. it
v RRaD ip ST 50 &Vm%h& R ’%n%?%{ R et 2 (= Z-)
or trang;dsf s 1R calbéh ﬁ@ﬂiﬁ@ﬂ@d&mﬁ@mdt dfusrmide I that are present
present "as m xtures of isoners or Ereferably as. pu
180k

mayieshar e (RD (PI84R, Datonfigwehomh grefeablysinithe @d{%r@%biﬂﬁlé‘l%*faﬂon
ou or I a doubl
mosl efiretTy e o QAR gl it SR Gmulit Ry BB Rlepi ot g double
bon(%pzb'ﬁn@ﬁla?‘be'p@@%ht ianre- (Hs) @ traas (=€ B), fofror Thx amppeunds may thus
am no, a secondary am no gr ou not .formng a peptide
be peseif a@maturwfuwmerﬁ apteerab W&Syplfrs ASEES d addi ti on
salts, e [ sh dical
hydr oc hllgérétl] c)sgc ﬁm tglfhdrp ?gﬂ gg&gﬁ%@ﬁa&g%%égho? 1|a\‘f:gTS:)11(l:p|Sdor racion’
havﬁﬂl% bwdit br sdidit @bd)}fbrtﬁh’sg Qongpooadiexyrg at least G W@C gr oup or at least one
04/ 050895 PCT/ US2003/ 037940 .sul fonic aci - de bond or a
basie gafigAl.one¥agmie ARING A SeCOPAATYAING FORD PPL 5‘?3‘?-%3 P“é’ iR

pynﬁ?l rtaﬁlcgll, H’BSI RGELLiE addition salts, for example with inorganic acids, such as

hydrochloric acid, sulfuric acid or a phosphoric acid, or with suitable organic carboxylic or
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acid, acetic acid, propionic acid, glycolic acid,
succinic acid, maleic acid, fumaric acid,
whyanossesl eic acid, malic acid, tartaric aci dPCTUS2008037940
acid or oxalic acid, or am no acids such as arginine
or lysine, aromatic carboxyllc acids, such as ben
sulfogisi aaldszfop nm&ly aliphpsiginaonge PEdi-carbaxydie peids- el 25t Uoroacetic
[
acid BEAfa REPLIHE P98 o0 RN i, i et
hydr@gjinthl€ie a&tlﬂﬂﬁ&ﬁﬁ Ema,aaldancfm& [cOE e acE toir OXdardegy)Ir amino acids such as
acids, .such as. nicotjnic_acid or, isanic

arginiflq Q5H¥FIPG AEUMFSHAED Y iE1a01ds §EH 2D RENRAHE: 'Pb?li?&‘ﬁ(eb Chggic acd,

2—ac6250X}h‘Mé:Hz?f&)’a‘frﬁd1 @eﬂfc@ﬂ!: hagi & aﬁ‘lﬁidgahc%ﬂw %El‘an%hf?atﬁléhlf)ﬁiﬂcccarboxyhc
or exanp e benzene' p- t'ol uene- or

acidsp syathtaa aﬂlamrieheacsdl bf cinhamizcict,, hitwaraseatisrcarbopalie gcigs, gu@isas

ar.e present. npno- aci.d.10.addi ti on | ts
nicolgiC p ReonARaE et SR St RauRRetS e or 2
hydr&[y%%ﬁesuﬁi%hw%ﬁﬁ% §ro§naﬁ16 @ﬁ’lforﬁ@ B84, Fordathpld BdhRene-, p- toluene- or
(-B(OH) 2, s, in formula |A* Al and A2 each are
naphﬁgaxbhnoa@sulbmcaacut aVbex yevgrad psic geoypps alierpressainope- or poly-acid
i um sal uch as alkali netal or alkaline earth
adm?ﬁﬂ%ﬂ3 % fI‘?ngﬁ‘isexanple sodi um potassi um magnesi um

or cal c{148] sebinpourRls cAHGRMIAThBahd Sidib graupb, PREXdMsle arfree
sui tabl e organi ¢ am nes, such as tertlary nmonoani nes,

borofigraciaini € (@Hbzethﬂasam feenyla IA* A; and A; éach are hydroxy) or a

carbctggryl % g @H%%Q%ll %re W‘?ﬂm%ﬁltsﬁ Sl RYEH fiedPSEkaling earth

metalNsdis; fr eRAhYle Rbdiafmapbassiuty mhgiesitnodr cabdiim salts or ammonium salts
p055|ble [166] Compounds of fornula | having both

with agingnia eindiiipblsicEsiOUPRICY Shch %grtﬁﬁ'tlaFWF‘@Pnggl forsexapyple

trleﬂ%%lrzl]élle Eﬁ( %ﬁ%ﬁgf@@r 1.3 heCbr 1 l{x) &gyycﬁ’lcl(lj)ahé%cfdr' d@athPRIR ethyl-

er ‘substitute ary - | ower
pipeadiky bﬁNr]Wahmlethgtpipmszjbstmmtmd obsaltssaystssible ed aryl

B I ST A

hﬂm%g§ﬁﬁ§tltuted or substituted aryl or |ower alkyl whi ch
5 1s substituted by unsubstituted or substituted
aryl, [L&T] Baemplagy mum:tugadsaef foreuledinlnde thasegivhergin

shove L, BB e R et

subsadgsCAL Kyl oXy with unsubstituted or substituted
cycloal kyl, or wherein Al and A2, together with th
bi ndi ng[169br Ba issbstitaied atﬁ@wwbﬁﬁltﬁéﬁ Ry seishidead a@tgwgyclyl

forma f thef

wis anbg: R it s R Db el By F SuERtRy AL BERAEE Bt which
is suBbtaufcd®ydinffiRtignéd eraubaiutedbons that are Spatl ally

nearby or_vicinal, especially in vicina

rel ati vEl§Hl ¢ B4 dnemoitnef the foymula I gvsp 8 ?Yeo‘ﬁhergﬁlildAl and A, are
17 ,
ook ) b PR kA1) cattons v

unsubbti MR 4B BRSO &y RETLUSAOAB €18 72040d A,, together with the bmdlng

boron atom and the two binding oxygen atoms form a ring of the formula IA* given above

wherein W is unsubstituted or substituted lower aikylene bound via two different carbon
atomé that are spatially nearby or vicinal, especially in vicinal or, relatively to each other, in
“1,3”-position, and

[172] R;is lower alkyl, or salts thereof.

[173] Exemplary compounds of formula I include those wherein
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[174] R is phenyl oxyphenyl -1 ower al kyl carbonyl ;

phenyl -1 ower al koxyphenyl -1 ower al kyl car bonyl ;
w@yidyisexyphenyl - | ower al kyl car bonyl ; phenyl - POUI#ES2003/037940

al kyl car bonyl substituted by | ower al koxy, especially

nmet hoxy, hal ogen, especially fluoro or chloro, or

hal oger174wat: 1abkgiyloxsphensi-dowsy alliylgarpesyybRbenyil lowst

ref er abl nsubstitute ' _
R e T
alkyl®BSRNbutRtifited BRRRAAROLY, WspitealgTmethoey, heloger icapdejallyrfinoro or
to three, substituents selected fraomthe 9r?u )
chlorecndilsEirdowIT AleKheasDemaly i TRgEESEGyT PrRTERIEN Y Bagybstituted or
|.ower. al I , . I I d
e e
indepdhd¥éndlly-one e mord lekpdoailliyvae tordren pilstinentsfselectediem the group
al kyl -thio,_ carbamoyl, N-Iower. alky]-carbamoyl; N,.N-di
consigiing oflevwerdliyl bydippaleyer algraniawer Q%HWII)’FY,’ C%'&I’PI‘WP‘,”GI
Nl r Janfthd QX N- @il @y ,
koGBS, ShBEPR e

s phenyl )
alkylsmhst inhertagpdo,sylforlewer alkplrthio, ezpewi ,NleWﬁéalf(ﬁl-@Eﬁb@’éqyl; N,N-di-
noj eti es i ndependent | elected fromth [ .
oS SR B P e G5ty over

1 | aLaosRmasReeidkly fluoro or chloro, and
akbﬂgﬁggéﬁ?ﬂgmérgalkyl? espec?%lly 15 triquqronethg&q
hree,

[176] F376k Roispherylleybstiteepby: pag oxympisoppesiplly phe
. |, substituted : i
moiefits PlfrbudBaiepladfin M apbediisfRe SLhaRpER ity

espe(Q£I%ﬁﬁeth69ﬂ,ﬂiaﬁ§eﬂ,%spéciilbsdﬂm?w or biflogy, and kalxyen-losyee alkal, leypecially

~ nmet’hoxy, hal ogen, especially fluoro or chloro, and
triflupedinesglexds | ower al kyl, especially trifluoronethyl; 20

[177] s »B PEeGI - ;

2. 0, o- (17 Ry FIAME IR, IORE PRRER pEPenyt gpstuod by
one dﬂﬁ&'e,“esgécialgsﬂetbi tatdegulfstifyents independently selected from the group

2S,6R 8S5)-2,9,9-trinmethyl -3 5-dj oxa-4-bora- .
consxstlngzyﬂh)o{r@m lowey 2liepxy gespecdaly metheyy.hpfagen pesppeialiy, fjagro or

I ' [ : : r salts thereof.

chlof S RRIENE Lkt SRR O T el ude

t hose wWignpi R, is-EOH)Respsiglyanyleoxgpirehlspdtmeiflyl-3,5-dioxa-4-

benzyl oxyp | acetyl, . rJ Q l,acet vl . )
boragi g O e psrgly (SR e afetly-3.5-dioxa-d-bore
nmy§HB§th&ﬁgg}4gmq&MIpropionyloxy‘mherein t he phenyl

substituents are up to three substituents

i ndepenflgig] | s sdbwet dliyl esparinheisgpoppliconsi sting of

net hoxy uor o hl oro and 30 trifluoronethyl; [182]
R is pﬁgﬁilogﬁ%QEW?ﬂ#éd with up to three nethoxy

subst i t pg| SExeBpRBEERIYNnds Sf frihifiiaTehdiadey/hbsyherein
3,4,5-trinethoxyphenyl; [183] R3 is isobutyl or_ phenyl
that i s[A$1$uBsis phengiexmhesylasetyh benslapyPReyReel: ¢ hr ee

pyri @%{@?@é{ﬁﬁg@%&%ﬁpﬁﬁfyﬁa%teﬁﬁ, foRIL Y @Y or Shibi@iRed
phenylpropionyloxy wherein the phenyl substituents are up to three substituents
independently selected from the group consisting of methoxy, fluoro, chloro and
trifluoromethyl;

[182] R is phenyl substituted with up to three methoxy substituents,
especially 2,3,4-trimethoxyphenyl or 3,4,5-trimethoxyphenyl;

[183] Rs is isobutyl or phenyl that is unsubstituted or substituted with up to

three moieties independently selected from hydroxy, fluoro and methoxy;
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WD 2004/ 050895 PCT/ US2003/ 037940 [184] R4 is
(1S, 2S,6R,8S5)-2,9,9-trinethyl -3, 5-di oxa-4-bora
W eoogpsisef 6. 1. 1. 02' 6 [ dec-4-yl or especially -B{1ESR03/037940
and [185] R5 is isopropyl; or salts thereof. [186]
| ary conmpounds of for rrul a |l incl ude tho%grav\her ein

Exe
51 '1”87][1&11 i ls(mmm& SRCRTRIMES.
gnoxy- phenyl-lomer

y{ J kyl -
tncycicﬂ‘é;} aﬁ%% AW/ Orpeﬁ% v@ )%inELoxy phenyl - | ower
al kyl - qagsongy 1s@sroprcwr Ioﬁydtltsrlhaﬁw [188] R2 is either
phenyl substltuted by 1 to | ower al koxy radicals or
pheny! -l %rEWY CBW@HVP s Oféor[ﬁlué@? I‘QgéﬁthS T4 Kyl
or phe ] 1-carbonyl
4,45 E[X%we]t ﬁJh:éM%l?{l gdlvg‘? 31154 g%or 1,0t phen lower alky yl,
phené)éSpIQeﬁyﬁRv&S)a}kyl -carbonyl, phenyl-lower alkoxy—phenyl lower alkyl-carbonyl or
, 9- trlnethyl 3, 5-dioxa-4-bora-tricyclo[6.1.1.02'6
yrld]s'h Lyl or -B(OH)2; and [191] R5 is |ower alkyl: or
salts t ] HEER b Yo BABNBHIKSKyOfadicals or
ﬁ?gﬁgﬁzslg[egtg&phégﬁgglbﬁl ncl uge 15 those V\}A?fer ein

for mul
phenylkﬂevvfetelﬂ{emycbhenyktry is as depicted in fornula I* R2 H
whereln t he shown

HR4 (]* R! 193
confl gﬁhgﬁ E% 3 POV )rPﬁ%lyZ'ﬂfgs%?ra% %confi guration
20 and whoer erpisRl4, 5 %etréﬁethﬁ%lﬁﬂ]dﬁiaﬁt&bﬁntmﬂ (ES328,68.85)-
eSﬁ@m ally

as defined for a corrpound of fornula I,
2,9,9tthiomthylahniioge-dehose el héed’ R 48— and
Yocgompounds of forml a

pr eferr [
or saﬁsy éi’s&?%ra%%% dgmgfr{]ose wherein the
hpoeads of foonutal ar $ats tiRZedd, nclude

st er eoc%@ﬂ SOmer bﬁenﬁiﬁa@%
=HR4 (I**) 25 Q.Ry 37 V\Ig 2004/ 050895
hown

R3 R
15 thosep@imreiatbe gereviopystty o depigteddn foryga
configuration represents the absol ute configuration
erein RlL, R2, R3, R4 and R5 have the neani ngs as

and ,
defin for a conpound of fornula I,
0O

Rs
H\/U\ /'\R4 ()

R1
o T
O |i5

(9}

10

[193] wherein the shown configuration represents the absolute configuration

and wherein R;, Ry, R, Ry and Rs have the meanings as defined for a compound of formula I

20
especially those meanings described hereinabove as being preferred
[194] Other exemplary compounds of formula I or salts thereof, include
those wherein the stereochemistry is as depicted in formula I**
R,
H o %
R, N .
Y : N R, (™)
H z H
O R
25 5
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especi al ly those neani ngs descri bed herei nabove as
being preferred. [196] O her exenplary conpounds of

w0 oooab®93 or salts thereof, include 5 m xturBGI/082003/037940
di astereoners, wherein the stereochenm stry is as
depicted in formula I*** R2Z HOR3 R NH4 (1***
O R 5 [195]] witvesiethe shen shofgiratént ienissents B abgﬂlﬂ%@ﬂﬁ%ufaﬁon

he.absql ufe ¢conf.igurat
ot R TR0k o s Bmpllg o,
especféfllyftﬁ’(fs%s%nlngs despiBed Bérkinabdiess bﬁ’mgrpraﬁgﬂedies cribed
her ei nabove as being preferred. %% I\ﬁ) eci 4
pr ef er 1626 arQihenfacrphisy CHHROWIS ulp §orga %%eggg 1{1%[11 ©
I sk
(o 5y P, Frrs e s
thereof are prepared in accordance 15 with pr ocesses

knowRr_ The processes preferably conprise [200] a)
reacti adlpeptlde anal ogue I£thefornu|all, OR3

HR4 (1) @5 [201]Rwherein R3, R4 and RS
Rave the meanl n@igmerﬂ/gjul al, with an 20
al ' the a4y RRL CGH (111 eswH O
[ 202 eactive derivative ther&of, wher e(l R1 and
R2 have t heOneani ng{;5 gi ven under for rrul al,

functional groups present in a conpound of fornmula Il
and/or 111, with the excepgl on of the

par ti ci[38T nyhereindheshopmaongguratien FF@”I?);F’%F glgﬁlto%&o lufe configuration
10 andw, %ge%ﬁ%ar S %éﬁfal{cﬁt{‘dﬁdv)é thEMBYARS EasRIcAhEE for @Q:oﬁib@ﬂﬂﬁo% formula I,

I'ng groups present are renoved
espeéfﬂy&ﬁ@ﬁ rﬁéﬁ&% degﬂud&me&am@avfgwen@m}’er@)i for the

d f
P ar vl PRy NP SRgTa Brorsgret dgyer yrapayide 3 B pgertbed in
the E&Q@Ef& &, hg{}ha%%@o%n?%céégta%ﬁe havenddtg  meani ngs given

reacting an am no conpound of the
for mul a[lDS)/], ‘Fhe@ompounds of formula I or salts thereof are prepared in accordance

15  with processes known. The processes preferably comprise

[200] a) reacting a dipeptide analogue of the formula II,

ol
H,N
AL,
R

[201] wherein R3, R4 and Rshave the meanings given under formula I, with an

20  amino acid of the formula III,
R,
Ry \N OH (111

: o)

[202] or a reactive derivative thereof, wherein R, and R, have the meanings
given under formula I, functional groups present in a compound of formula II and/or III, with
the exception of the groups participating in the reaction, being protected if necessary by

25  readily removable protecting groups, and any protecting groups present are removed, or
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NHRA (M HNDy yjt--- NO~ 5 [204] wherein R2, RS,

R4 and R5 have the neanings given under fornula I,
wawaoh/ososesar boni ¢ acid of the formula V, R1 \ O-P¢NPS2003/037940

[205] or a reactive derivative thereof, wherein R is

aryl al kyl carbonyl or heterocyclylalk Icarbonyl 10

[206] 263! inkr themsedistipn eSeermpayng 0% a hyherein Ry is

oA e i B LR T A e

me anﬁ%@%ﬁ%ﬁﬁ]ﬁdéﬁfonﬁlﬂ@@lrbabtlhgﬁiﬁ)mbio&on’fp@tlﬁtbfmg faynmiepB/, and
any protecting groups present are renoved, [207] and,

if desired, co ting a conmpound of formula |
obt ai ned by process a) or b) in anot h compound of
formula I, convertilng an ldbt ai nedj free c%ﬁ*pound 15 of
formula | into a s [ an obtai ned salt of
a compound of S or into V)
its free for nd/ or |[separ at|i ng a mxture o4isomari<§
conmpounds of forrmula( intog he individual isoners.
[208] The different possible Stereoi sonmers of
conpounge4iof whaeimi,aR 4, Roand B hayy thp afeaninpy givei mgler formula I,
educts with the appro riate configuration. For
with agarhphie acid ofwdaEsua’. 20 fornula 1* or salts thereof
can be prepar by [209] a) reacting a dipeptide
anal ogue of thé dbgul all*, ORI H2N ®)R4 R5 [210]
wherein R3, R4 an 5 have the meani ngs gi ven under
f or nul f 51 Pall{ léarbo Yor
w0 200878 Bl ieive RS A B Al e whepin RO My plietbory
heterp@yclylaliaylcarboaglct i ve derivative thereof, V\,her e| n Rl and
R2 have_t iven nder f or mul ]
functi OH'QB g %aﬁs%nagg{é’&gfﬁ?reﬁw Ealote) 153)¢ gftlo% Zndor V, with
the eﬁ&?/tlgﬁ of HHe”grovhs\Waktibip 4t g X fRREARIdN qfelﬁgh%oﬂsfcwdﬂﬁnecessary by
participating in the reaction, being protected if
readifyereswablg pbytecting groups, and any protectmg groups present are removed,

[207] and, if desired, converting a compound of formula I obtained by

process a) or b) into another compound of formula I, converting an obtained free compound
of formula I into a salt, converting an obtained salt of a compound of formula I into a
different salt or into its free form, and/or separating a mixture of isomeric compounds of
formula I into the individual isomers.

[208] The different possible stereoisomers of compounds of formula I can be
prepared by using educts with the appropriate configuration. For example, compounds of
formula I* or salts thereof can be prepared by

[209] a) reacting a dipeptide analogue of the formula II*,

O R

N AL /'3\

NT TR, )

Z]Illn

5
[210] wherein Rs, R4 and Rshave the meanings given under formula I, with an

amino acid of the formula IIT*,
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readily renovabl e protecting groups, and any
protecting groups present are renoved, or [213] b)

w0 o00405089%pr oducti on of a conpound of the for nuP@EI/US$2003/037940
wherein Rl is aryl al kyl carbonyl or
het erocycl yl al kyl carbonyl and the other noieties R2 to
R5 have the neani gi ven under formula |, reacting
an am no conmpound of H®jhe forrmula IV, 10 R2 HOH R4
(w) O N [214] wherein R2, RS R4 and R5 have the
nmeani ngs gi verRmn\der my H Wi th IBRT bonic acid
of the formula V, 1L \OH[[(V) 15 [215] ‘or’a reactive
derivative thereoffl whergjn RL is aryl al kyl car bonyl or

het erocycl yl al kyl car bonyl ,. functjonal .gro e .
in a Co{ﬁ%]ﬁnar Q%eagtg; aqlx(ﬂtﬂgrﬁa#', B\aqe{;ng k\}\n%{’@l{?ﬁg\% Rk meanings
givelgﬁ&fe?tfg,ﬁ{mgf the groups participating in the reaction,
ei ng protect ed if necessary by readil rem)vabl*e .
pr ot ect [213] gfungienal grahpanyespion e@pmngmg{@ﬁfsg%l@éé eyd/or TIT%,

i TS Tt o SR SO b
readﬁ%ﬁ&ﬁkﬁfableﬁﬁ%@ﬁ&{gjg@ﬁps‘, afididyBprblectif@pioaps pregeraare removed, or
0

tained free conpound of fornula I* into a s

lt, .or . .
conver t (21§] ah) dwnthe produefipniof @fcoﬁlP@WJh"dfoé‘Flugc# fheren Ry 1s

*into i ffere I [ [ : [
eyl Ep Dl PR R it ot ' i chties IR b
meatiigd gi¢@uiles orlRla Rfeactigthnasnips ctraphindgf gredfopsuladV™,

starting materials for the preparation of other end

products of fornmula I, e.g. in the case of R4 other
t han - B( Thus, within the scope of this text,

only 40 WO 2Q04/ 050895 PCT/ US2003/ 037940 a readily

renovabl e gr qup thaEt.‘i s notOa constt uent of the

particul ar dgsired d product of ormula | is
desi gnat ed i !

ss the cont ext
i ndi cat

se. [217] The'l¥rot ectRpn of (V¥
functional grou by such prot ddti ng groups, the
protecting grou thenﬂ%é ves, and their cleavage
reactions are described for exanple in 5 standard
reference works, ;such a "Prote

Groups. IF4y et Rndvs B iJ“%fl 1{{:5' e ﬁlﬁl\iérbﬁlqﬁgnz%gf,gl‘te&ﬁ’&‘g%ri Qg L

. Y, ' W Geene and P. G M Wits,
with, rgfog]g ?c%cgg@gﬁ%hsn-ﬁi{an Organic Synthesis", Third

edition, WIleyR,New York 1999, in "The ﬁgpti des”;
Volume 3 (editorsi™~cdi Goss and J. Mei erq fer),

Academ ¢ Press, London and New York 1981, in

" Met hodd21 5 eror ereative dérvatichtbaicef, WheoraimBats asylallylgarboryl or

hete%c?rgfyﬁﬂgﬁzzdrbonyl, functional groups present in a compound of formula IV* and/or V,
with the exception of the groups participating in the reaction, being protected if necessary by
readily removable protecting groups, and any protecting groups present are removed, and, if
desired, converting a compound of formula I* obtained by process a) or b) into another
compound of formula I*, converting an obtained free compound of formula I* into a salt, or
converting an obtained salt of a compound of formula I* into a different salt or into its free

form.

[216] The end products of formula I may contain substituents that can also be
used as protecting groups in starting materials for the preparation of other end products of

formula I, e. g. in the case of Ry other than —B(OH),. Thus, within the scope of this text, only
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10 Houben Weyl, 4th edition, Volune 15/1, Georg Thi ene
Verlag, Stuttgart 1974, in H -D. Jakubke and H.
wQe®ahsispy " Ami nosauren, Peptide, Proteine" (APCTUS2003/037940
aci ds, Peptides, Proteins), Verlag Chem e, V\el nhei m
Deer fi el d Beach, and Basel 1982, and in Joche
a readdlyi femey able mRemihat warot kepnsEieptpEibe DaisHIgs a@sewa epg groduct of

o SRR P ! ROk oy
St ut t gaf217]9THhe pidbedtidh 8F fuhctitu gedups ibytsiich prfotectmg groups the
protecting groups i s that they can be r readily.
Protqefing EXaPe TSRS 98 i RSB SFoRBeLi ERgmpIt in
stan&aﬁ@%fia&ﬁée)wgl% SXRIPY & By, M\%@ln\l@l"P?dt&tw%@Hﬁﬁé 19'Drgamc

ysis or alternatively under physi ol ogical
Chemtstn;ﬂ' tRlemsn Peesg.Lonylon myﬂuthufkdBééanTeW (r2¢ied and P. G. M. Wauts,

"Protqcﬁ"eoﬁwse soonrubied BiRnethat Fieha LAl B9, in mhe

Pepti3g": Wd?urﬁéﬂ '(§d1to@§ EG2dsshing TenrRidntofef) A% adtingie @ravs ! Nord@dn and
aci d g. hydrogen chloride, in an appropriate

NeWSYxlmkelrS?Sl 18, "gdetl@pdeo\det orgpisgheh Chemiel @ethrsisioh fsganic Ghemistry),

Hou{) éﬁ%{gyg { ﬁ{;’lgcﬁ ﬁ%s l"\%)htlmg é@? ?eno?g T%{enfe %%%Sﬁlti}%ﬁ r@% 1n%f -D.

JakubRed At Jdserast, " AhdRiee6 eptd€ Photeicll %ﬂznb@zcﬁzym’&}ﬁsﬂex Proteins),
the proteasone 25 inhibitors of formnmu ess

Verlag Chemige WailhsimoRepi§ickdbeachang diasehyl 9&25%# ipil H@P@pﬁé‘ mann,
"Chéil? R Fgﬁlf%y({rgtrer%:oﬁgﬁkﬁ glﬂrgre {1@1&% b@at@" ﬁ(}f"}'é%gﬁpt%?of Carbohydrates:

ven or- exanpl e orma

Monbkdﬂcidmim byl dzeharniay, Gd&rg@hhyie—@ermgg Stolticalo n874.
met hyl ene chloride, or. a mxture of two or

sol vent $18knd dipractrsistieiaf ProtRcipg SRy % Al tge%‘éﬁ&e rF’%’roved
readg? @% I%ﬁ fak Ia&hﬂfgng@of urglebl%%regﬁidaﬁ; YL@ Hs N Ror Cih

nnrp ine and a suitable coupllng agen
solvolysit, rB@ucftmnmshcmolpmebealteemhtwebmndeep]@sml@gcal\scendltlonm(@.g. by
car.bo ic acid of fornmula Ill in situ, for exanple
enzya?a@)(,‘é: { car bodi i mi de/ 1- hydr oxybenzotri azol e (DCC/

HOBT) ; ?1(9:} &eﬁioQded'f(h pRoR¥@gl %roup for the -B(OH),~-group (in order to
pyri dyl N -tetranmet hyl uroni um

obtatet ¢canpmmd®i£¢heaﬁoen(lwwm)erem)% ek 1y falces place with an

hyl ur ani um { et rafl u
amd,(ér%-lkg)d,to%fa c&ﬁ(@eﬂp&gtaﬁ%ogwtﬁ S9NE ent F)g % v&%?%[l&%gl such as methanol,
or a RIvetlalk@hBatlch BY Bexahy, bF @Gtk eiid dﬁrdoﬁ%}em@ﬁtufe@‘blfe\/hb 60 °C, e.g. at
ot her possi bl e coupling agents, see 41 WO 2004/ 050895
roonPEPINESHEG3/ 037940 e.g. Kl auser; Bodansky, Synthesis

1972, 4320tOhe 1 ERPuI Séésg’&faagmgéfd ﬂossgggl gligt a Rforeasgye

stirred atenp

inhilsits 5Dfoﬁnuﬁ$1p an pﬁicbss "atthesactbrGs aatied @atrby dlssolvmg the
t enper ature a corrioound of forrru

comp@RRE PL P lasr L alt Hb }rya SHRbIPaaNSTY foaEmPLa - gy formanide,
NN eth§tabetafbidel ROGLNOL Qﬁldoré {n%%&knle @hf& 99 &3S miXture of two or

e reactron is pre er ycarrle out un
more suvdli sblvents, aminayl thg additibo of hewmbltelsse,i fbeckafnmle pretindasine,

NEIE RN TN
fom%gar pr?%ﬁrgﬁ‘?éééh@éj 8idvaf0e 8Pk Sa®bne RO A @b TG4 Fatk, Fod example
dicyclohexylcarbodiimide/1-hydroxybenzotriazole (DCC/ HOBT); O-(1,2-dihydro-2-oxo0-1-
pyridyl)-N,N,N N “tetramethyluronium tetrafluoroborate (TPTU); O-benzotriazol-1-yl)-
N,N,N’, N’-tetramethyluronium tetrafluoroborate (TBTU); or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC). For review of other possible coupling agents, see
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be obtained by treatnent with an acid or with a
sui tabl e ani on exchange reagent. 10 [223] Salts can
w@swalsogodhe converted to free conpounds, e.g. BPYI/US2003/037940
treating with suitable basic agents, for exanple with
al kali metal carbonates, hydrogencarbonates, or
e.g. KipdseoxBoibmsky, ypitbatis 9 Potds46% heapARiRRIBXBIre qupfgrbly stirred at

hyd i de. St o
a te e;@{t%iélg%%g@eap 2 QI@F]S%BE@ %TE rd §OD‘5PJ )%tsé‘%%?%'t eea‘g?eﬁ)t% C and room
temp%fa%ré @%é’l@%@@ﬁh?bﬂﬁl bISORRAS meareaamag plefaublyparriedeut under

by neans of suitable 15 separation nethods.
an inBit s, €r % OHEILCB ONPSEOLr es for exanpl e may be separ at ed

into t hﬁgg‘gdﬂldlr\&? Ji,n %é}%&&foﬁqgﬁf&agﬁi&@ﬁﬁﬁ oot under conditions

fractio i’Zat’i on

analéHogt td fYtd Mcnwadfospmbﬁra)pr ocedures. This separ atl on
may take pI ace either at the | evel_ of on

f.th
starti niF2@bnpeliiris @mnoHna ot By laavish 2 Fi-fgming Sroup may be
prep#ujgé £l % maihd ?&18 g)%f Se. BYd Qcﬁhtloﬁf% af @&nﬁ&\ﬁﬁlﬁ g fdrﬁﬁlla I ay thus

1on O tereoneric sa for exanp e y sal
be obtaine@ by Geatmicnhw aancEna mﬂmmntabmrammmmhangcrﬁagenbr

by neans_of c¢chromato hy, for ex
chr omat B¢ p&?lés RV ?lgﬁé%‘:%"?lﬁedctﬂaf{%comp aidhs e B @&Efgmg with
smta@%f%_};d%%én@ffo} Bemh 0}%5 Wi‘tlh%lliah%&ﬁleda%dﬁﬁte's Shﬂltr(s%cirbaﬁhtes or

verted into conpounds of
hydrbxides) ttypntalmm@smnmrbwate&r@ﬂ@na]@whj@ddﬁg t o st andard

procedu usi n but bor.oni.c
“Bun( HR it e anRREt o AT 53 Grsomery opy be
sepafb)(éH' AR c8Gtshohding idwates nbhhans lhbex @Blesdﬁy)(l’hbmﬁ ofatutable
enperatures preferably ranging fromO to 50
sepamtlon@mﬁhqcbnﬁQSManr@rw[mB]reﬂ I BEApplp Wé’é’f?sﬁeaarafﬁﬁdmﬁ%heﬂ

BB B} 0ol PRI ARBA BB ph By v

distridukien, atnh%ﬁﬁﬂz%}ﬁ‘o&ﬁu&@ "Bt esbavdtioa s ieke placd éttee a1f ﬁhe level of one
the reaction in question include for. exanpl e wa
of thestasting canypsiuads pi/in asaBPoRNg Of f%@ﬂlﬂo‘v%@ﬁlfaﬁlkaé%a}eés miy be
[ [
sepa?att%i fhr%g%ttﬁé/ %ogﬁ%ﬁé@{)ﬁihﬁﬁya&%gmc %%%1 Iﬁ)g Ie;é;%ﬁ@l}s g@@@ft f§rmation with
an eﬁﬁmbﬁi&y-@nﬁafdhmahamdi ioq biy dneano ofitliromhtpgrapbzy foo nzga,mple by HPLC, using
typi cally benzene tal uene, alcohols, typically

chropiafQgapwIe St@ﬁﬁ%tﬁ%wltglchlfal hgands: nr opanol , nitriles,
typical by C%fﬁ?h oﬂh&sf f18e fRRuRIBRRLEH mgib%ﬁthla@ns(omz can be

typlcally ronet ane, acid amdes, typically
conwtrtod ity kémpomnis dé thebfasosla Iw;@remamys hB((éthmrdmg to standard

nitrogen bases ridi 0X c. 42 WO
prochiyes A ao8s pePHO IR Ui bl BT g BrednedPnap agic
espe@iaﬁ? MO GRLRRXYill f1 RGP/ mebhaiol/Rexahé ﬁnﬂﬁtdﬂ at teRpBRXIEd greferably
aci d anhydrides, typically |ower al kane acid

ranginghiyemiOde S0 °€, g-8- atcreoﬁrldelapﬁ%ﬂm de, cyclic, linear,
br ancheiﬁ(ﬁyi‘g BGH" E{?pef’ss a) éﬁ%‘ ait ﬁlecc\éﬁll Ql%ﬁ%? For tﬁ?éﬂ?ﬁesm of the

or 1sop ur-es ese SO vents

inteREHdRASorSelrtih ¢ MAterial) lﬂﬂle&ﬁﬁve@tsﬂﬁirmm&ﬁclsﬂllatce@nlm selveted which are
descri ption of the process. Such solvent 5 m xtu

sultabéﬁyfoa reorepesionga dupsiiopriededssion gxanle W@t@énﬁﬂeés’ttmlﬁ‘r}@h‘owef alkyl-
1ow 1?21[1"1'35 gé gpg%thsrﬁ aceqété Lt dé?%:t{éﬁgalg[ ;ﬁ'@é%ﬂllé\ﬁﬂ’eﬁt & Ldiftlylether, or

erla I hter’ne as pro esses
cyclfd)dfthers, e.g. tetrahydrofuran, liquid aromatic hydrocarbons, typically benzene or

toluene, alcohols, typically methanol, ethanol or 1- or 2-propanol, nitriles, typically aceto-
nitrile, halogenated hydrocarbons, typically dichloromethane, acid amides, typically

dimethylformamide, bases, typically heterocyclic nitrogen bases, e.g. pyridine, carboxylic
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the preparation thereof, are |ikew se the subject of
this invention. In the preferred enbodinent, such
W@ @rnsesgs mat eri al s are used and reacti on condP€T/08203/037940
sel ected such as to 10 all ow the manufacture of the
_preferred conpounds. [228] The starting materials of
acids, gypigalldower alkapepgrberidicrackise® BiraseiiGadfakawHe acid gphyshides,

- e 0 0 . ak;
o SRS E AR RSN, 52 gy
hydrpépatsedpicallngyqiolosess ésxardeot ise@ntane, ormxhakogfthts solvents,

t hose described in_the Exanples.. 15.[229 conpound
e 8. PG PO UEISaR GHSTHISE FSLED b i -G LD B 41Ot S solvent
mlxt‘tﬁ%g Yl%gﬁ’kg)\?ée {sed fﬁ‘f)l%céssm'g,st[‘og g%é]ﬁhﬁl:l@ BhSubP 8ty Hhor

ng reactions: irst, a boronic acid
distrdbnéibngue of an am no acid of the fornula VI R3 H2N R4

Vi) 2 3 i si ng. ple t
) o2 en SR il R BB oS sporcianprgesses o
the pgéﬁaratio&l%ﬁ&kom@&rlﬁée%%@[h@ alﬂ)j ddp6f IRAREdfondiVBs padteaye&l

or conpounds of formula 25 and R4 has the_ neani ngs
embodifvent, shdrstarBpOaateriabrare osrdcndbeassion epndibersoighagtedsnch as to
farmul a especially . is
alloyy ,Iﬁgfuéﬁt'gg)oi%@rﬁfe#fl SRPROVIYS: 5. di oxa- 4- bora-tri cycl
o[ 6. 1. 1[R) 6irde stadting!materials aNfor@iuthe AN M drdtheis Btdeursors are known,
t hereof, especially the salt thereof wth . ) X
can he preparet according toalgionn pracessfdehae ompmerHalknobiainablegigngrticular,

e e e RO EORAS, T e

ExagpREi guration as indicated in fornula VII* OPrl OH

(M1*) R5[234] or a reactive derivative thereof,
wher ei nl12389] hA<scoamoupd 8f fqyggllag]il,v\@]herelg tlta%%}ﬁ)étl‘fugpts are as defined

aboveUIRAHRARLAM, & I?)%Fafi@i’bﬁ‘fo? ekarfifld bg e foBlo®iY Rh&fhed
am no group, preferably tert- butoxycarbonyl am no,
under r §80]i Girsigehdicnicamsd arddgrgodsn amindasé ofits deindal VI
for reaction a)

H,N R, (V1)

H,N R, (VI¥)

[232] wherein R3 has the meanings given above for compounds of formula I
and Ry has the meanings other than —~B(OH), mentioned above for compounds of formula I,
especially is (1S,2S,6R,88)-2,9,9-trimethy1—3,5-dioxa—4-bora~tricyclo[6.1.1.02’6]dec—4-y1, or
an acid addition salt thereof, especially the salt thereof with trifluoroacetic acid, is condensed

with an amino acid of the formula VII

\
!
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above (al so a condensation reaction, also preferably

with in situ formation of active carbonic acid
waleooswsispves), thus yiel ding a conpound of formai/aS1003/037940

in NNprotected formwhich is then N-deprotected, e.g.

usi ng conditions described in the standard textbooks

nenti oned above, ®n 10 the case of

tert-butRrxycarbonyl amino e.g. with hydrochloric acid
in an appropnrate sotggnt, e.g. @mgxane and/ or
nmet hyl ene chljori de giving a conpound of the fornmula II

that can be led directly in process a) [ 235] The
boronlc of .t.he.formul a.Vv "
comer CI h COIE%?IP%ECII ex%%a%t é%%lﬂr’] gbné SynFﬁ dlcated in formula VII
accordi ng to knowp procedures. For exanple, 15
corrpountjssr of the or mula VI wherein R3 is |ower alkyl,
especial 'y nﬁ R4 is as ngzcri bed for
conpounds of i he for a Vi, pref%r ly (1
S, 2S, 6R, 8S) - 7’1::19 9-trinmethyl -3, 5-
di oxa- 4- bor a- t5r| cycl oée 1.1.02' 6] dec- 4- can be
pr epar e@3¥ peacsache rwﬁmﬁwcéfwhqsenﬁsdwaﬁrtheamfmnmgs given
VI 2
abovggfgéeo%%%mdl %f élen %g%l‘bu‘ﬁ%?%da Fl%%ecttéaeanﬂﬁg %Jrcﬁ% ; Rfe?esrﬁbly tert

butofht @b aminib  ihder teavwin c&inﬁi.tionb bufi 416 gt t@ﬂme@ de’slchbed for reaction a)
n-butyllithium and ' subsequently with zinc chloride

aboyg (alsaiapgndens HiRndadions al@q]grefeé@mﬁ |VK3th| iy sity Jorpyation of hctive carbonic
amdé%gﬁétgé?ﬁ g‘ﬁl s Feldits géqgﬁf P Zlﬁorrfr‘t!llaglelgnI f%prcgtgftg& fd’iﬁle&/ﬁfcﬁ is then

ani n en aove un a V. hi s
N-dgrompetsd, k. ¢ uisingeondidant éetcribddnin ﬁhNt&cﬁkaeﬁtboahsﬂmbh’teoned above, in

the QRGO SRHESCBPOR NI 9ch & HALRIORSTP 1508 ) & 4pPrgats solven,
e.g. %&Ené)e{nd&&%%étﬁlﬂé ﬁll&&dé‘%%ﬂ%’zmoﬁf}d 6?%6 f@m[n.ﬁg’ﬁ]that can be used

ereln e meanihgs gi ven under formula ,
d1rewﬂymipro<sesaa) conpound of the formula VI and can then be

used dir react ound of

f or nul a[%fs{] é@‘%ﬂ éﬁfgﬁ%\% Mpae\l]g%r DE: Synpgrgially
availaBldBHdArIchh bb SyRQMRd 26EFIREG6 Rhdwn proabdabd. Eor &thmple,

and/ or can be obtai ned according to standard

compomciedxﬁ thesforrpla 071 \’Pimrele%aﬂﬁ)loever allab epragirdlydsobugd and Ry is as

a lll
desc&% (ﬂgor{ﬁompoux\#gy fgtée frg)rrrgg élrs\élg geferab1§3?§ %S %lR QISC} n%% antgmoe%hyl-I%,S-
dioxabebérattityoto[8l1.1.682]dec-4-yl, can be prepared by reaotlng a compound of the

formula VIII,

R, (VI

[236] wherein R4 has the meanings just described, in an appropriate solvent,
e.g. methylene chloride, with n-lower alkyl lithium, especially n-butyllithium, and

subsequently with zinc chloride, yielding a compound of the formula IX,
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OH H2N (XI) O [241] conprising for exanple the
configuration as indicated in formula XI* R2 OH H2N
W@ 204050825 0 [ 242] wherein R2 has the meani ngsPQI/Us2903/037940
for a conpound of the formula I, which is known,
commercially avail abl e or obtainable according to
st andar &lgr ocedures, with a conpound of the fornula
X, [243?\RK;X,Lﬁk|) 45 WD 2004/ 050895
PCT/ US2003/ 037940 f244] whiédein R is aryl and X is
hal ogen, especially brono, in an appropriate solvent,
e.g. in dineth ormam de, in the presence of a base,
especially an alkali netal carbonate, e.g. potassium

carbonate, at tenperatures between 50 and 100 C, eH%. .
at 90 B37brwheremdRahagteromennings siyesaboye yndeyifopmga Y loFhis

argon. . This di.rectd X ¥i S ' ;
compByfis: it iRcHaRLLAHICE by Sr3RIERRARAGd of the formulais
then efkicd &h thegesehcd dariflosrsdcatid/hdid & giekinthewalt eftthenforaivdd Ky

avai | abl e or obtainabl e according to standard

procedures. They+are preferably used in the amno

protected forh,Ne. g. Chi;€0Q ert - but oxycar bonyl anmi no

i nstead of the free am no group. [246] Conpounds of

the fonnula IV cam~bhe obtained e,g. by reacting a 10

conpound of the farmufRa 11 conprging for exanple the

configuration as iindicated in formula |1*, as defined

i n proces i-th an N-protected amno acid of the

formula Xl | OH Pre (X111) O [247] conprising

for exanple the configuration as indicated in formula

Xil* R Pre (X111*) O 15 [248] or a reactive

derivative tlhereof, wherein R2 is as defined under

f ormul aj238] wherein R, has the meanings given under formula VI, which is a

compound of the formula VI and can then be used directly for reaction with the compound of

formula VII as shown above.

[239] A compound of the formula III is known, commercially available
and/or can be obtained according to standard procedures.

[240] For example, a compound of the formula III wherein R; is aryl,

especially biphenylyl, may be prepared by reacting a compound of the formula XI,

R,
OH
H,N ) (X1)
O
[241] comprising for example the configuration as indicated in formula XT*
R,
OH
H,N (XI*)
O

[242] wherein R; has the meanings given for a compound of the formula I,
which is known, commercially available or obtainable according to standard procedures, with

a compound of the formula XII,
[243] Ri-X (XID)
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| and Pr2 is protected am no, especially
tert-but oxycarbonyl am no, under preferred

W@ orvdesisa3 | on reaction conditions as descri bedP@mtis2003/037940
process a) above. Fromthe resulting conpound, a
conpound of fornmula IV wherein the N-term nal am no
group i[244)r exleareinikh is prybeetKdehlogen, espseiqlly freomo, mn an

N-termnal protecti.n roup, | ' :
oo VL o SRR, P o Doy an
metalCdAkBYnafée e loNp Sth KA CarbbZAd Jat tempridieres Behedh f8ahd 100 FE, e.g. at 90

apopt osi s-i1 nduci ng agent is a proteasone L%Higk:or .
°C, prefereblytvader, merdigamicreo NBLIgGR B JTEaP-HURY firectiycrields thgicoyregonding

PCT WO 00/64863. For exanple, in sone
“mﬂéﬁﬁggfﬁgﬁ?%ﬁﬁfﬁé proteasonme inhibitor is a
2, 4- di gaisjo- Smityatidasttativexyf the famuthsV Bfard lomavn, zoximgrcially
.46 WD 2004/ 050895 PCT/ US2003/ 037940, . R3 R2 F¥\I EelA Lcli
availpil i oBRREPIRACCANITE 0 SRR ATLSaDYS, AhSR aregprelcrably o3cd in the
ind | Yo 2 iAo i et rle@ihnifb group.
amind BRFRRRERER X ol RRE RS PONRy AR R0 i oF e (ARG group
hydr ogej2d6jpnCampoumdp ob thedbinmga §¥ cap be obtained ey py ogacting a

LN T N MR e .
II*, aﬁrd}éﬁmedaihﬁrgélegé/ by, wigla8neafotboted @hRb@IdVd fah& Brmula X111,

et erocy or heterocycl yl al kyl group; and 10 [ 253]
Y repres -CO; -NHCO; -NHCS-; -SO2-; -0-CO-; or
-0-CS-; [254] R2 represents the side chain of a

natural am nqQ acid; al kyl, aryl al kyl,
het er oary| cycl oal kyl alyil) gr oup; or
trimethyl'silyl ngthyl, 2-thienyl methyl or
styryl methyl; [265] R3 represents hal ogen, alkyl,
al koxy [2&7Py6€113@§i@‘11é<fé¥)éka1ﬁ;519 thel&niideBlioR4s Indiyatsian fermula XIIT*
2(R) - hydroxyi ndan-1 (S)-yl; (S)-2-hydroxy-I -
phenyl Bbhyl ; or 2-hydroxy-benzyl unsubstituted or
substitutey in 4 position by nethoxy; wherein the
2, 4-di am np- 3- hygggxycarboxylic acid is in free form
is a gh fcally accep(dlife salt thereof or in a
phar Beut i cal conposition. [257] Unsubstituted or
substituted aDkyl preferably is alkyl of 1 to 5 carbon
20 at onp4gpr 6f Srablive Rkivatitethére6a RRIRRG iSds defiged under formula
nmet hyl , " ethyl, isoprppyl or tert-butyl; it is
I and Pr, is protected amino, especially tert-butoxycarbonylamino, under preferred

condensation reaction conditions as described under process a) above. From the resulting |
compound, a compound of formula IV wherein the N-terminal amino group is present in
protected form, then the N-terminal protecting group is removed, e.g. in the case of tert-
butoxycarbonylamino with hydrogen chloride in dioxane.

[249] In other embodiments, the apoptosis-inducing agent is a proteasome
inhibitor from the 2,4-diamino-3-hyroxycarboxylic acid family of compounds. See, PCT WO
00/64863. For example, in some embodiments, the proteasome inhibitor is a 2,4-diamino-3-

hydroxycarboxylic acids of formula XIV,
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especially of 1 or 4 carbon atons. The substituent is

e.g. phenoxy, hydroxy or unprotected or protected
W@pioaos508p258] Unsubstituted or substituted arybP@l/ky1003/637940

e.g. phenylal kyl of altogether 7 to 10 carbon atons,

such as benzyl or 2-phenylethyl. It is un .ostltuted

or substituted in 25 the aryl or alkyl

hydr oxy, such as in benzyl-CH(CH)- e

CH(CH2OH) -, by al kyl, am n®:or is e.g.
napht hyl al kyl of 1 to 4 ca in the al kyl ene
part, especially naphthyl I 59}BAn anfno
protecting group preferdBly is benz | oxyc¥r bonyl ,

cycl oal kyi al koxycar bonyl, espéci al
cyclohexylnethoxycarbonyl or Fert - ut oxycar bonyl . 47

WO 20044656895 PCT/ US2003/ 037940 Unsubsti t uted or
substituted heteroarylalk efera i S .
pyr | dyl BS0Y| A asd Fomdgpangernily %wmaﬁﬁé%ﬂyr ap fsubstituted or
.260] Aryl, heteroaryl and the aryl
{
Subﬁ%u&%qg% 8£%$¥4 A1 /I ' and heteroarylalkyl may be nono-
or poI y[255d] i By rqamshntashyé:ogen pyLrandyd protesping lgydup; or a group of

9-f | met hoxycar bonyl (FMOC) 5 or
5&“nB %?ﬁﬁﬁéﬁblyl The al kyl ene part of arylal kyl or

hetero a[zﬁ)zrl KY bephi®eé nt|§ %y&ﬂé@@ﬁ bi éﬂ @tubituted or stfb)éﬁfu@é@/alkyl

[ 261] erocy cI group, and the heterocycly ?
alkernfl, akingt, aryb,mmllaudyalhc;elroargls betproanydallsyls heterogy @l o he erocyclylalkyl
het erocyclic group having one or nore heteroatons
gbuBéF@cted from nitrogen, oxygen and sul fur. It
prefera sm h&Srepregént$-CO-NAINHOOSL,;i-NH- e:st -sogmso @@04d or -O-CS-;
prefera 10 up to 3 het er oat ops.
Oycl oal [@%M RylrepéfPS@fﬂé thgtige ¢hpingia M@B@Ilﬁlalwmda jap alkyl, arylalkyl,

bl y

ey Bty B ghet S SRR, Sl e
styryl@EhyEe, preferably chlorine or bromne. 15 [264]

o % Izgﬁgg,r@;g&fs%zf%z% T Bl e BoRaRs e

at ons, C > T B

i l _1-

o of or b1 R B R e

phengsqtieydi ad 2 hy«ﬂohwbemw andmbxtytuteﬁim Siibstitiged | tn 4 Boﬁﬂgl byamethoxy;
dd I

el oSSR T 0L B i S By

acce ﬁﬁm%%ﬁ thdrB&H cﬁflﬁﬁﬁh%aééuticﬁl GonYYsitRiny of

tereol soners. The invention provides al
st er eoi $Zﬁﬁ}r Qmsbsmubd ommibstitvediabcyipreferally isiplkpkef 1 to 5 carbon

speci fi The isone be I
storSRafestd °BY 1o ASHIEAEIGTAF & BENNquid Sep ot of it Bl i
espe@ﬁ[l? eh Qg uapMoaakdnys. Bk BRAAEE i £.9 F@Heﬁbi&; Ihgdioxy o unprotected or
configuration at the carbon atomin the 2 position is

protgted aminhe 3 and 4 positions it is S.
[258] Unsubstituted or substituted arylalkyl is e.g. phenylalkyl of altogether

7 to 10 carbon atoms, such as benzyl or 2-phenylethyl. It is unsubstituted or substituted in
the aryl or alkyl moiety by e.g. hydroxy, such as in benzyl-CH(OH)- or phenyl -
CH(CH,OH)-, by alkyl, amino or alkylamino; or is e.g. naphthylalkyl of 1 to 4 carbon atoms
in the alkylene part, especially naphthylmethyl.

[259] An amino protecting group preferably is benzyloxycarbonyl,
cycloalkyialkoxycarbonyl, especially cyclohexylmethoxycarbonyl, or tert-butoxycarbonyl.
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25 [268] R1,preferably is hydrogen,

pyri dyl al koxycar bonyl, naphthyl al koxycar bonyl ,
wmaphosogbal kyl car bonyl , benzyl - CH( OH) - car bony| PCT/US2003/037940

phenoxynet hyl car bonyl , phenyl al kyl car bonyl or an am no

protecting group such as tert.- butoxycarbonyl

Unsihstifuied g upiiate aiesmmyinlkybarploesbly fspyrldylalkyl, especially 2-
pyﬁ&ﬂﬁﬂeﬁm&?éﬁq E—?&{f@é%@ﬁ‘ﬁ’onyl , or benzyl oxycar bonyl which
ubst i

'S un or “substituted by al kyl or am no; it
especi a[160]i Arg0hetamlatyi phdretchopymeas bbaylalkyl and heteroarylalkyl may

be H}g%gg{}llh%hgg’fcgg&%gﬁ %égﬁﬁﬁg{{, :ng{%gﬁgﬁgff%?e% Ogt%clakycarbonyl (FMOC)

Cibi X b %@Wﬂﬁw&f QARY1 may be substituted b
OIb%"?l%;E/‘TI %ﬁ%l gg%&?%n?@ dralrkyl benzyl ox}gcayblg%’/l Cor ey
e.g. hghayy.oxycar bonyl, even nore preferably

benzyl o rhonyl . 48 WD 2004/ 05Q0895 PCI/US2003/ 03794
2657 T AR Berie{sha el 6t 01 G QUBLY PROCDA Hoteiosyylalkyl
groupMs Q@R tedREEB K yclid grbfPhRiRbdbk drSmévd hefestishk dlbqel B6m
Substituted a-am noacfyl nmoi ety such as al ani ne,
nitrdgeygixyeen andswilfocltmees elabblgtmaéiqné,rmgaqqnﬁ@t}ltent atoms, and preferably
tert-butylglycine, tert-leucine or histidine. It
“pt%S@?%F§%¥?9is the protected or unprotected noiety of
a nat ur §623- @icAl3E ppefedablydbbyclotiexgulian] inpredgrably is of 1 to 4
which 5 is a normal constitutive part of proteins, or
carbpie plomsdn ghavdkylppe parkf er abl y has the L configurati on.

bond., o VR by LodEh 4¢Py Sad Bronal BF R, Blialy Rlorine or

bronphef erably is the side chain of a natural am no acid,
prefera%%%]of an a-amno acid, preferably of an amn

aci d whil284]i Slkylisad stioxy grderblyiare el big 4 cgboppioms: ﬁ@_egiaﬂy of 1

| [ ] bonyl met hyl , net hyl,

orz%ﬁ%%%%%ﬁ glp())gT eép%%ﬁlegfh%{hll ﬁ{/qgre%% enzyl or isobutyl,

pr ef er alf265] béhzlydxyalkd¥ preffrebly Bs shyanoxyaboky bif £ ¢ édabon atoms,

sugstit t ed ﬁpinoacyl noiety, it preferably is an
espegiady B YEHo8Y- substit ut ed a- ani noacyl nmiety, such

as pheny}gyjan 88 is e\ A8d afl@H6H BFs such Qb 8 BGHRRRIoride.

al ani ne or "asparagine. It preferably is the

unsubst i[26# edhecomBownds of foratudall hayieseyeralf chiraheantera pnd can

[ ferab of .ani oaciq

R 25 e P G5B e A AP AR s ve

acCl

as radbinlt Bix$@eo HfleSAHBELYA otefVifs. Ehdisokiitrad} e @solaed 6k separated by
are preferably esterified with an Cl-C3 al cohol,

convenpers! schyiqyes. isen shromafogsinbicatlsp iy appears figg formula I the

conftguéabrqni o .lt’i{eaéeﬂrlg)(gh aggnr%g? %56]02 ééssjtit}/oni i3 RE iy lei3ghf?1’de4 Vpeoﬁc,itiorrrlg ri’c eis S.

am ni ¢ acl er or "a bon

pr ef er alpt8] L R plréBRbIYZS hiyd@r62¢n, B3rigylafkex adartyoriys,

naplpto R ER ey mab L iRy, RERRI-EE T prosgronst, |

R i R R R S o
butofx§aztbonyl pryefoetighbilioxysarb @iy, especilyicloles plesitiaixyparbonyl, or
benzé/@égcpogrpe%égglbplpsfﬂ Lglglzl{isglgtg?iéq sluggcﬁlqteg %%/% Sy Io% grtn?n%; %respecially is
naphthylmethoxycarbonyl, naphthylmethylcarbonyl, pyridylmethoxycarbonyl,
phenylpropionyl, aminophenylpropionyl, tert.-butoxycarbonyl, aminobenzyfoxycarbonyl,
alkylbenzyloxycarbonyl, dialkylbenzyloxycarbonyl or benzyloxycarbonyl, even more

preferably benzyloxycarbonyl.
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25 heteroaryl al kyl group, especially alkyl; when it is

unsubstituted or substituted heteroarylal kyl it
woe@hesshd y is pyridylalkyl, especially 2-pyddptTEsivgs/037940

when it is unsubstituted or substituted arylal kyl it

preferablgls benzyl - CH O—% when it is substituted

al kyl i[269]prWhen Aus;anugw ﬁu@;émtlwmuteﬂﬁ prpgl0acy] TQRY, it

prefe?'g?ogép ﬁeg%%u ju{ué? %B&;ﬂ'ﬁt%g%c Mﬁé@g&ﬁfm t§ sichZasHBm, ‘flgeucme

| euc am no- pent anol c aci d

isolewdihd] @spaeddive vhlige, tePEButyRgl@ine, RitHleutihe SﬁﬁﬁﬂdlnEZ Rfjrefembly is the
exarrpl e, In sone enbodi nents, the g{ as e

protefigh b HERsPtscise mejety of AR A ‘Eraﬁlﬁfcﬂf A&ngpo acid which

isa n'g'%ﬁggzl st@n@%@?%ﬁ 5%%%%&?@14&%@%@%1‘9%%9'&1&‘/ L doffiguration.

Alis E3pedizilBElyvines Teivalime, iLstefi-leucids off 2Ar81d, Rtenamere Ipze@rably L-tert-
i ndependently of the other an aliphatic radical, or an
leucing.omat i c, aromatic- aliphatic, cycloaliphatic,

cycl oal fy 9pf‘t RED 1%% ﬁé the sﬂﬂ@ tcﬁaﬁﬁ ©Y & hhirf amino a01d _preferably of an
het er oc c radi cal ,- each radi cal havin
@‘gprotems It

o-amirat acm? Eeefbﬂahly o”ﬂhncamlb@ reid i is p280halRBubtEuHYeIPat
TR T M i —

1sobdt§l ﬁek&gblym}ﬁ@lo or 1 and R5 is an unsubstituted or
bstituted nonocyclic radical with 5 or 6 rin

msnber s[2dht Wbeh aagls @p upgnbstituask ersebsiiteeg am@IQeyldnoiENo h

rou it
posy B3 D 0 P A0 AT, B0 g5 Wi,
valink Ole@ciRE Addeulcin?d alahid8 b} adphraynet. Rbprefegably dethe ndaubistitnted or
sel ected fromthe group consisting of hydrog

substaiuiegHae Pty afAGiabER] CLARIBEIcit PFREPF P 2BATHag afif Ptich 1s a nomal
conshH é%rt Pf %l%gﬂr%’ ERLGhY gélgéjw ﬁ%rsg&?ﬁy,l (j:af%&g)/émuﬁl é‘@%@cﬁtamlmc

hsub ON0-Or  di - suUbstitute mer capt o;
acid, S preferatill keyterifibd Withaal(ba}m}doho]l\leaiekmlly cativaobylt preferably has

oe S S B ORI B e R, g B B o v
or BRIt ) e BTy 20 L1 6 o0 = e o
R2 i s bp7v2y| Repreferatlyiokalogen, methyl or methoxy, especnallyymethoxy

[273] R, preferably is 2(R)-hydroxyindan-1(S)-yl or 2-hydroxybenzyl
unsubstituted or substituted as defined above, especially 2-hydroxy-4-methoxy-benzyl.

[274] Y preferably is -CO- or -O-CO-, especially -O-CO-.

[275] Rspreferably is an unsubstituted or substituted alkyl, arylalkyl or
heteroarylalkyl group, especially alkyl; when it is unsubstituted or substituted heteroarylalkyl
it preferably is pyridylalkyl, especially 2-pyddylmethyl; when it is unsubstituted or
substituted arylalkyl it preferably is benzyl-CH(OH)-; when it is substituted alkyl it
preferably is phenoxymethyl.

[276] In some embodiments, the proteasome inhibitor is a 2-amino-3-
hydroxy-4-tert-leucyl-amino-5-phenyl-pentanoic acid amide derivative. See, e.g., PCT
01/89282. |

[277] For example, in some embodiments, the proteasome inhibitors of the

invention relate to compounds of formula XV
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benzyl, R3 is isopropyl and X is oxygen and that R4 is

not nethoxy if nis O or 1, R2 is 4- nethoxy-benzyl,
WR04M508y3r ogen and X i s oxygen; and [282] X iBCT/US2003/037940

ni trogen, oxygen or sulfur; 20 [283] or salts

thereof. [284] Wthin the context of the

2-am no- 3- hydrexXy-¥4-tert-| eucyl - am no- 5-

phenyl - pent angi ¢ acjd am de derivatives, the genera

terns used heRgi ore and herei nafter preferably

have the follo \ Ris 0 or 1, preferably

0. [285] An ali g\l has up t 12 carbon OH
atons, pregferablly up 5 cardon afjons, nost
R—pr&her abLy up 2 uch
unsuﬁ?ﬂr%ute: o Y i ic hﬁdroca b
radi call, thaE is to say such & uns@bstituted o
subst i fut ed-5A_WD 2004/ 080895 PCT/ US2003/ 037940

al kynyl , &l kenyl' or preferably al kyl radical, one ¢r
nore substituents preferably being |ndependently
sel ected fromthe group consisting of free, et heri f§ ed

or estel[i'fg]edvﬂeysﬂmﬁxyoortree or esterified carboxy;
fornyl; al kanol; unsubstituted, nono-or di-substituted

anino; [H$nikd ,aﬁ@ R, ﬁ@(@gmeg ergbq qidhe gth(]g,qn q;lmhétlc radical, or an

wrorgle BB e- ARl SHEBHRIEY oby et afp il Fereryetiog:

heteRcytlsc- ﬂi}ﬂfaﬁé adalioal,| cavieradidakyaving nathmars tlamyﬁb@aa]bdlyatoms
tert- but 28 al i ph c radical i.S ) .
prefer a 5\% élf‘@g Qar'g]\ﬁﬁ& agp R}?auﬁ F‘%g 16RLOF 2 r%\‘ilﬁayl (with up to
20 cibB bid h@yormaﬁdr B Wméx Y ﬁrﬂn{%@,m%b BRIANRH R is an

guani di no, nercapto or a most preferably
unsubstfuttel arfsabstiteted trdoaoeyilin machcal aigthad ar ring nlegbeisrontaining up to 3
I sol euci ne gerl e, threoni.ne, %fc st ei ne, methi

hetelS B AT G JO0 S BH P 4SO G et g SAR. yperein said

mon%f;ﬁilﬁ'rﬁ‘(ﬁcal%ﬁﬂﬁﬁb%le|f1Ysed\(@la'b@l%o B8] An aliphatic
radical R4 is preferably methoxy. [289] An aromatic

radi cal [¥$1]oRsRad Ragrmmﬂemd@mml@c@d Bisreraupaesistigg of
hydﬁgg%%l&%:h{)%%téc aragl:cmlr es(?tlgt orh 1e lgl%%‘lglr%é gp&roxﬁngeé Ot esteriﬁed
carbbRp;UBEhY1E Mk@Eb1 OlinsGbdiBlited, Lih@(b &hﬁrmbstﬁﬁtem aﬁﬁlﬁd]yﬂlercapto sulfo

especially M!)eNﬁ*E( thyl, one_or nore substituents

alkypihae eqagisnio Yﬂﬁ@l@a%lﬁmleMNgﬂlsa&yér@@@ame Y e iRy Wherein
carbgfr? es?er | ia@%aﬁﬁ%%ﬁi% 1vé:u {2 &a?l!)on %t&% rwith Efé )?rf)%?(gthat R4

roxy, & or eri car

and Reargmot bathkadedgen ifumsul ﬂl I1sI béngdl, orrtertdunyl, R, is benzyl or 4-methoxy-
di -substituted anino, nerca sul fo; al ky I-thé
benzyhReaigdsppropsd aindey(is Q@yg@g@g@%& 1s\pot methoxyifnis O or 1, Ry is 4~

ro, nore preferabl
met )&béﬁ%yectefa rom ?{f;%l%x gﬁ& P Y

el'ng se met hyl , ethyl or
pr opyl ; [332‘]0%/18 Btrogpn, mtgan)oyswﬁlret hoxy;

subst ted g. di nmet hyl am no; hal ogen,
: %ﬂ (%Fﬁﬁﬁgﬂ%OFand hal ogen-al kyl, e. g.

t ri f | uor@g[ﬁt fWthin[(BO@ntd:R 0B thed- é}Hﬁﬁ)Lﬁh?drbi@_@-athﬁ leucyl-amino-5-
radical R "or R2 having not nore than
phenyl-pentanoic acid amide derivatives, the general terms used hereinbefore and hereinafter
preferably have the following meanings: nis 0 or 1, preferably 0.
[285] An aliphatic radical has up to 12 carbon atoms, preferably up to 7
carbon atoms, most preferably up to 4 carbon atoms, and is such an unsubstituted or

substituted aliphatic hydrocarbon radical, that is to say such an unsubstituted or substituted
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carbon atons the aromatic noiety is as defined above
and the aliphatic noiety is preferably 25 | ower
wa@bdoglos08stich as especially C-C2 al kyl, which P&T/US2003/037940
substituted preferably as defined for the aromatic
radi cal or preferably unsubstituted. An
alkyrsf, caliaﬂnlyberqbrefwt’aiﬂy alkyladilical, ot o momselb@trtamtypreﬁeéhlzly beigng

e RO EREH Ty AR AT s SRR bl Ao

free msﬁz}Me@)ﬁar%oﬁy fBiney1 41RO Lﬂhéuﬂstﬁmﬁ@trﬂ@ib}bmﬂwbﬂituted amino;
benzyl substituted in the benzene noiety, prefer abl

guamdnnqo@sﬁrcap@n sylfopapkd-thiopearhgmodiiNrakygr C@{Rﬁmqyﬁ) NoN-di-alkyl-
b (pﬁ‘ahaal gn I et hyl . Most preferably an
R P\ o ]I1|p atic radical R is 2,3,4- or 3,4,5-
tri met hpggt bAﬁéMbhat{c&chl]:allRlaypfeﬁahblpﬂka\wrmlkﬁdémhlas Ripecially
or R2 has up to 20, especially up to 10 carbon atons,
tert-4uylnpno- or poly cycllc and is substituted preferably

gSéT ;j 8‘;‘2%2 O%E) g igﬁ‘at | g a:l’% is Egefé%lgf%%ﬁ@ﬁ%gﬁower alkyl or lower

or prefefably
alkylLEﬁlBsthﬁtedﬂoyﬂ@drox&marmmmos ua:rharaoyiyglha@aiqu,lmmmt@ ar alkyl-thio,
especi al r adi cal

mostéqyeiﬁrag !b%/lé? é]gaé% 99&@)?8}1%% %@nqulg@é? cl%heo Zsloll(é(lcme serine, threonine,
cystéfﬁ(& ln%lﬁbﬁlﬂétdsﬁaréﬁhQ habth&id, ashefte, Rht@hatEdyaay bing ghiie, especially

carbon at ong the cycl oal i phatl Cc nol ety
valmes as defined above and the ali phat| c noiety is 5

prefera | qwer. al kyl .. h as ecially Cl-C2

al kyl , Eéﬁ%éhhg‘PsaﬁlBﬁ%@rﬁ%% IEPE?f%rP |‘§%§g%’é§'defi ned for
the ar 0[§8'9] C AhagbEalc @aichIef @Rty ndhsehsthbd 00 egtboh atoms,
exanpl e cycl ohexyl -nmethyl .  [293] A _heterocyclic

espeeialdy oot mRE than Fcaron aipms, angd is Bnspbstitnics oF seltsyfpicd, preferably in

each I%gefe Jgfsﬁ%s}fg}lﬁgg OB%L‘})sntu p%lgn to‘% %Phtﬁglf €%01§Hgf[2ﬂ£¥)%?ﬂ one or more

substfiSH %)Eéféﬂdb@daeﬁ[gdind@eﬁﬂ@ft@rﬁlﬁc’geda:rcﬁxathd:r@blqﬁccﬂislstlng of an aliphatic
unsat ur at ed nonocyclic radical 10 haﬁle(gg%rg or 6 rin

radiopbfiser ethemfdediortested fing hrdrox gt BT HicH pre g %kaml
unsu?))gutﬁ%ﬁel%o%g Ql%stl feﬁlﬁﬁnﬁgr]‘ﬁérééﬂtﬁ %06 Nl L@EL Rarbamoyl; N-alkyl-

en’an or exa enyl or pyridyl, or
carbﬁnbyl‘ Y Nt-dhLalkyiyxatbamayadJymm anwhgtrej mprefmcfee&bb@rfpﬂmg sejected from

enzene radi cal |sfu d to the nentio
alky]r §d8-dagthyle gtaglccprsgrp@y 3 g9xyeﬁwgﬂe§yng&n%xyn§h%%¥té él{e% amino, e.
h s Laykyl, &. 29éfldoforethyl.
o GEABL sy L 02t SIS Iy, L g

C haV|ng not
ym re th§p0p0n dbaoarbionliphaivrading herddeyiginet merethyn 20

as defined abov and L hat | t
carbp giOBIAR? GFOMBHE ISly w‘r £ e Vgsaggikf }p% hifo bty is preferably
lowé?laﬁ%h sudf] h&&pb&aﬁ}uéfh L bikyE dvfﬁ&?fs%ﬁ@éﬂtﬂtediﬁrefﬁﬁlﬁllym@ defimdd for the
he "aromati c radical or preferably unsubstituted.

A
aronimllce‘aabczylcolr pne—fmab]ghmmhstmﬁ@d Agl aromatieypliphatic gadiggl R is preferably

benZé/:l( ogﬁqpﬁg}%n- #&[rﬂ{}ﬁytdhx% %es&e C%I&lhg‘éfc ﬁad Fﬁl % r%?%hfm 1%6612}’1

substiBfl&d inkabalAsié mBiety By &-3; petfeablydly 1t- Blﬁqeﬂmxmgreups benzyl
-G O CH2-CH2)t-R7, In whi ch G and R7 are. al

subspifusecbinetbp penzgnemoisty. ayetorahhcinposiion 4 by 8 dl%?tgﬂé%]ﬁP yproup; or
’ lis -
nap %P]algﬁl ? Q;él%cﬁslp ﬁ&ﬁh{e\f?raﬁlxu%ﬁ aaf'czrﬁ@ﬁ(@%gﬁ%’ %/al)d}]cgi 13% t % B296L 3,45

trimebRPBeddydms, Y iS
[291] A cycloaliphatic radical R; or R, has up to 20, especially up to 10

carbon atoms, is mono-or poly-cyclic and is substituted preferably as defined for the aromatic
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al kyl, preferably lower alkyl, inis O or 1 and the
radical R6 is a saturated or unsaturated 25 nonocyclic
WO 20itos189having 5 or 6 ring nmenbers and up to BCTES®NE037940
atons selected fromthe group consisting of nitrogen
oxygen and sul fur and alternatively contalnln? ed
radlcbbmzneferabhgunsybﬁﬁufad,r@rj exeaIplp sy ohip @’Gl?@ﬂiyﬂ eSPeClaHY such a 5-

o B AR ML

pr ef er apl9sz] bmw@iycksm@(haﬂoaa@haum@dmar Roor Ri hnmmgldotl 1sore than 20
for 30 exanple an unsubstituted or subsbltut ed nmenber.

carbayedtens & delnsiphricareialy ie andstmer o anddhe pliphare protety is
prefe?é’b‘iyg?o@?éé l?yl GYEL %P@sg%ﬁ%l ))F@Y btz g?@lyg %cb b Q] thtddl breferably as

rofury
definet p&x the ylioma‘mlc ﬁr@rhaezlloln pfeferabllypimsdlbsnyited [ﬁtwaxample cyclohexyl-methyl.

Sg: g; ?lni/a : L&l}%?{:g%y% £ radgc;;)?{ hmﬂﬁ#ﬁhﬁ X]Inﬁ BE%%/?éj Xarbon atoms,
genel }@%h{gg% 6 8 39}1183%9 o Aéné Fﬂd B ttled p?e%ellﬁ@y%@ Qi HASPRD Bhe aromatic

298] Most preferably a radical of
radidaher dreubatitated G0 is ,p;refﬂ&blysa mlgeited@y insagypled ImINOYYChC radical

hav1n%,$ g? gry]:ng%‘tgqﬁg n.’égﬁ%yo a’to %ﬁto al | e?ergbelgf aslezle:clzllced %rom the
grouﬂ‘a%ﬁwéﬂdglrbf HitYd g%h Poslygedtid eithur) %¥ B¥dmpls, liﬁﬂ@nﬁlsor%yndgﬂ of a bi-or tri-

hyl, or a side chain of the anming acjds
cycliphadiydl azﬂ@mm,dor exanpd e raehengenggediptldn fusgd tonihe pyeafigred @onocychc

i B AR A B0 iy by kS,

denot es L294! agi £ ﬁétefbayctlftgali{maﬁ@raawil Rpet Rghngng not more than 20
preferably up to and including 4, carbon atans.

[ 302]
carbomgiioms 4hd terpgychfc@nmgtyaw defingd ,gb@,‘ﬁyqnd the élﬁ?}@g? |mo1ety 18
but t
pref%%tﬂy)}%/\?éri aélgyg,e rlilt Ias esﬁ)gcglalé% QJ)J alllllyrll e\&(l?/i%fl 1%&%’%{[&%@ )})I‘rc?ferably as
defifddgbetha erdtnzitﬁﬂ’@dlfba’ﬂ or pﬁﬁ‘érabbutmhbstﬁlﬂed -4 hetylfo,cyclic aliphatic radical

i sopropyl, ethyl or methyl fera
Ry OéRhyq forexannle Wdolnlwg@ylgsggqlgﬁy éat?c{pgﬂrrg%gyfl gre 16? }Imethyl

| . especially | ower alkoxy, such as
esPeg{éﬁgE C%moq#réﬁﬁ%}éy Esterified hydroxy is preferably
hydr oxy [295] eOxhiatidy] By ismraiganf the fm@@x@(@&&nCHz)t-Rn in which
such as_al ka 0| cid

o aniupnSh SIELS Sk LBl B AT S BTG i >

| ogen, such as iodine or especi al
4%%&% t g p y
a or i ng) ﬁéﬁl orine or bromne. [304] Esterified

car boxy [296] fioe rashieatpf the fainkds yOanFehpvingawge @pa?mkg@n atoms, Y is

alkyl g\g%%rakfyggﬁgf/ &Fglbon% lO’ ogj o It@es rag cl;(lg}{& arabﬁ%%gg P Qﬁ% urated

mon%éﬁi"é'r@dlké’l HaO? ‘i’x%ga' g caeeesland uB@o S lhetl&rcaaoms sglected from the
acetyl . no-or di-substituted amno is,

fo
grouemnpstgng cM.rmrngqnaqug@n ond splfygandialipreotivaly ﬁ@ntalmng a fused benzo
nng,aﬁu‘g |a 5 lﬁ% b'é%l{gomgstlst&lgg }%e?&]aﬂ_?f r?g {dﬁ{;?%éfnfoﬁ gﬂg;) a?bmgt‘f’é’\ﬁﬁlcal or
prefdablydingtisfisiltedn no.

[297] A radical Ry is preferably bound to Y via a ring carbon atom and is for

example an unsubstituted or substituted member selected from the group consisting of
cyclopentyl, cyclohexyl, cyclopentadienyl, phenyl, pyrrolidyl, pyrazolidyl, imidazolidyl,
tetrahydrofuryl, piperidyl, piperazinyl, morpholinyl, pyrrolyl, pyrazolyl, imidazolyl, furyl,
thienyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, indenyl, naphthyl, indoly! and chinolyl.
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[307] Hal ogen is fluorine, chlorine, brom ne or
i odi ne, preferably fluorine, 25 chlorine or brom ne.

WO 3@8p50Bhe structure of Fornula XV as shown abPWBEUS2003/037940
i ndi cates the absolute confi gur ati on. [309]

Sal t - formng roups in f For XV are.

groups &981¢ &gqséax%erﬁ%lwﬁa 169&1 elil adi%&@‘ﬁéﬁlﬁq”é@l
espe?ﬁﬂgt ﬁé’uﬁ@\sﬂ ]g@ ﬂ'% h‘;?%}? ki) ér3z19 rlo#'i?télgf g%;r%h(ﬁgiyl -ethyl,
espegiatiy morphqdin-a-xietiyyfl, p}&:uﬂlybaiethﬂ sac]pysr 2-d§+or ﬁq@mﬂa’l-meﬂa@{ or a side

form aci.d addi tj on, sal.t far e Wth i organlc
chaig of the 2l Re1dE PRRPYY Piaa% byrgsing, df %:'?alﬁer MRS 4 or a

phosphorlzgy aqggrg@ra }I&y%gﬁ(@pj e organi c carboxylic

or sulfonic aci for éxanpl e aliphatic nono-or
di - car b&300]i Aligiisipreferaialy lewsertallil) uor oacet i ¢ aci d,

sceti T, oo el W0 okt
pref@abiV@pd6 A4d ARARIS: £Chitdaziéiad 037940 FTH| ic acid,

tarfaric acid, citric acid or oxalic acid, or am no
aci ds sl@R] aéowgalhwh@ for exwlﬁ,en-proavbmpmpyba)r%xlylSpbutyl sec-

butyg %%rg §Ptélx l'}lq E)) g %j ?% Stéff &%gé %Ityl Flg)gﬂ ¥ }(1—3'!%5{% %rgfeﬁa%'l}grsobutyl, sec-

buty®t&fibugs, ahdpmbyl Cetnyaldﬂme@lﬁ;ﬂnmbar,tq;rabrapnaltsomnﬁaemkgﬂ thethyl.
aci ds, such mandel i c acid or ci nniam c acid

het er oal ¥t |Féh6<§la’%eéél>¥9mxa i dprexampli, ALY rfisBesidlfy lower alkoxy,
[ [
suchaefé eﬁhogig o njle% é/CEE Egc}] Igfdrgxy 1% pkflfgi?ag f y?i#))t e{yté;rhf&fggglfdg organic
carbaxylch acid, sactomsedlkamosaudcidyoir @ nainérdbacid, csuclearsambj/cbohahc adic, for

benzene-, p-tol uene-or. papht hal ene-2-. sulfonic agcid. .
exarghlg o 8 AP Y B ot Cea L Rl Eoth S ioni 6F Bipeciatly Huorine,
chloHﬁEXr%an@dd't' on salts may be forned. [310]
Compounds of Fornula XV having acidic groups, for
exanpl e [304‘]r isterlf@dcaubbm)qs, freypnple, alkexyrcabioos), espesially lower
e é’ g] or noni UE'I ?Its such as al kali netal
alkoxy! aﬂéﬁqy § a%%lrgtﬁm PAFAeAPEs, for exanpl e sodium
pot assi ysgs5)MYRAR] WFeHexg@blkl MFyRabbiyl, &pecialldwdtAlkylcarbonyl,
salts with anmoni a or suitable organi ¢ am nes, such as
such asret gaéroﬁt}ﬂDnoam nes, for exanple triethyl- amne or

tri- ITK@{] o?\ﬁ &t h%]]l &-s%grhtﬂgt’ed %iﬁbet &P %Xa‘ﬂlﬁl‘é ﬁ%ﬁfﬁamlfng for N, N-

exarrpl e
diallN1nind| egpeéidily N—I@Weﬁé]k@ﬁmlﬂ&oi Bkl NQoa-oenetalloflamino, such as e. g.
ormul a XV _having both acidic and basic groups can
N-mreBryhaminge of NalN-dzethylanyinga.2] For the purposes of
i sol ati i: I [ f
compounda i A i Bhiil, oRBHE thotie R b, BRErBly fuorine
chlorige 8l Bngnssi bl e to use phar maceutl cally unacceptable

mon- t ox H808Tal s SERet ARl oFBAA e S oo b the absolue

Gon? &f, and those salts are therefore preferred.
14] Omng to the close relationship between the
novel cd3@furfad-formingeroups in a compound of Formula XV are groups or

radicals having basic or acidic properties. Compounds having at least one basic group or at
least one basic radical, for example a free amino group, a pyrazinyl radical or a pyridyl
radical, may form acid addition salts, for example with inorganic acids, such as hydrochloric
acid, sulfuric acid or a phosphoric acid, or with suitable organic carboxylic or sulfonic acids,
for example aliphatic mono-or di-carboxylic acids, such as trifluoroacetic acid, acetic acid,

propionic acid, glycolic acid, succinic acid, maleic acid, fumaric acid, hydroxymaleic acid,
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formand in the formof their salts, including those
salts that can be used as internediates, for exanple
WO poosthsospuri fi cati on of the novel conmpounds orPEDUS100E037940
identification thereof, 25 hereinbefore and
herei nafter any reference to the free conmpounds shoul d
malibecidyteagarst aod) catsw afidair @dalngaom o gwincanidiiyichgs grginige or lysine,

ere, a an e
o SRR S A B o hly oSt 2y bensoi
acid,3AHc AR 4Qfmlh51@hbﬂ‘1/(£dftﬁd aforsale-dphagntabetydicedids, such as
directly 30 to the mammal i an subject for treatpent

mangelig. acidgfr GAFEHG AR hesragppatig P@BP@@%C@CM%W iaf §ICOLpiccid or

ISOHI%H&IH% %&P Bﬁ,)télap(? Eul%‘dn‘i}q 188, Elﬁ:‘h as ‘fi’ﬁéﬁ'ldﬁgm% ang! 6%§&oxyethane-
nesot hel'i orras,  nel anomas, Tynp eukem a

sulfontteqtid; 2 arohenizsulfbiie asids Cfane;&zmplmbmzenm p—emdume or naphthalene-2-

cervi cal_cancer gI i obl astoma, |eukem a, |vy. aga . b
sulfopicoasich PhehiF eral bARRETELPIATE Preser ARG PO add A Oh el may be
form&@ncer, colon cancer, colorectal cancer, non-snall

cell lung cancer, snall cell lung cancer, cancer of

the 54 mozomn@mmfmwszo%magm@m groups fayexample a free

Carbééggrgﬁg 1r§ Ax cagﬁi?{; %égygﬁﬁﬁggl&gﬁmmggﬁ%%? t%;sa%rlﬁ%s alkali metal or
alkaBiBdakth Iﬂétglsstalté] For &QGIA sddie %otasglhlﬁﬂ Raghadie@lor chlcRMEdlts, or

cancer, pr ost ate cancer, penl e cancer, uret hr al
ammoanme saltstveigt arpmoaia o anigable organipiasahescslivhas tertiaryiragnoamines, for

er terine c
cxa RIS A A PSP B hreel MBS, Gt
ethyﬁﬁlﬁeﬁlﬁlﬁé bR, ¢ adieRthy] Hafchmed. d cancer bone cancer,
in cancer, retinoblastomas, multip nmyel oma

Hodgkl n{31] y Gormenndsaaidongnlai by @RVIH%?OIM?&H% aad ?%Sé“e%mups can
form AN §INCIPLES AND PRACTICE (DeVita, V.T. et al.
SHETHOS f or  addi ti onal cancers). [316]
Adm ni s{312] i ®or th% pﬁlﬁﬁ)SéMfQﬁtﬂhtﬁdtDOl@uoiﬁichﬁml s @sHns in the case of
invention is b of thg routes nornaLk¥ used f 1
compopns dht Aiscsad SR BNREele 1 'g ¢ Phipaegeutically
t with the tissue to be treated The
HHM%%?&@QEQEE and agents areé adm nistered in any
sui t abl 3134 Oy plguiriacawdichlyy suceptaiple smoraiosict salis bteynsed for
acceptable carriers

ther%P&ml?]P‘éng?‘qsnlbo"%%ﬁ agﬂtﬁfoagaa{ggrgﬁﬁregﬁr&w%fegp% avai | abl e

and wel 344 O‘M'lmhg td e fose el dtidrshipl BRtw R thé@hbvel @dlpounds in free
aIthough nore than one route can be used to adm nister

formaanlain ttheformrof dogipssdts t indnding thesaseliscthitaan bgised esintermediates, for
rovi.de. a

o}féltggl{l] f&pupﬁg?‘tl cg)theepov g&p@%}ﬁlggndg)fn%eeld%rfl 1t?catt10}{ ‘ta’hereof,

hereffl%fdi‘@ﬁ&l‘ﬁérﬁlﬁbfté’r MGGEREABE B halfiet €65 g@tirﬁ‘ls dRbd v daderktdod as
part by the particular conposition being

incheting iesowemgndiang sakts, Wheee apprariatqmdiaxpedight. net hod used
to admnister the conposition. Accordingly, there is
a wde variety of suitable formul ati ons of

yILPharAmemstatioh dhﬂmlﬂﬁiizhb@ﬂ&abfoﬁzb&'tmflﬁsent i nvent i on
(see, Rem ngt on 'is' Pharmaceutica

Sci enceiglé_l?tmile@a tbadjesspnd agprfs gf ¢ H’é"%‘ﬁ?? B%‘Hp%gdlﬁll’?&?tered directly
' i 0EA6E dﬁHl‘d'é%kih@iudm cancer
to th%qg&%lﬁglﬁ?{s% of § réﬁfar@?@gp e'? fggzpé‘lg ! formul ati ons 8
such(as, But,not hﬁytedam daeritionedsy pli redk, )neScoihtiE)mas melanomas, lymphomas,
leukemias, adenocarcinomas, breast cancer, ovarian cancer, cervical cancer, glioblastoma,
leukemia, lymphoma, prostate cancer, and Burkitt's lymphoma, head and neck cancer, colon

cancer, colorectal cancer, non-small cell lung cancer, small cell lung cancer, cancer of the
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adm ni stered via inhalation. Aerosol formulations can
be placed into pressurized acceptable propellants,
w@ owh/0s898li chl or odi f |1 uor onet hane, propane, ni tPOOES2003/037940
and the like. 25 [319] Formul ations suitable for
adn1n|strat|on i ncl ude, aqueous and._non- aqueous
esopBegust $teMach ¢aneere AANCIaAtiE CRARGST. AP UPP IR, cafitle gl the gallbladder,
cancGEH @ n ¥l finE3RLE) ool Eldhipy (AR Blo1B b, B3atc cancer,
penikqasci suratheh] Ranceageecutr catoer, ickwicalispens ivegiaalt daatercatarine

i ncl ude suspendin gents, bilizers Ihlcken|n

a

cancgly @Ngren cag?egbﬁhwozg ] ﬁ&raﬂ%%‘éf@%‘iqr%ena fifticf Pancteatic

endo@lé\ﬁ@ bdreBr, Qbrclddii P cdnd¥e Bhh Ol c&ONRA S hildeR PStirf®MhsRAnACmultiple
mnistéred, for exanple, by’ oral ly, ‘topical |y,

myelomtas ahledgkirs'$ Wnphwmaam nancHedgliy's lynmphomee(séd SJANCERGRINCIPLES

o B BRI b o TR af PR s corpounas

can be p31&$enldatnisiatithi 6ftﬂ@§(ﬁn19531t[ﬂi1|sbEtt@%ﬁ@seﬁﬁﬁb&ﬁion is by any
contai ners, such as anpules and vials l uti ons and

of the mgt;tesmrnnls,ly a;la«rd foe 1rﬁrc@pams@ chempiherapeiticecqerayad nto ultimate
cont%:g[ Wéﬁ tg(égs ﬁo be f (g f’ 'gf;?% allé:tg)?‘(])dgf ﬂgd E%e%\@ dsﬂg %h%%nel?tg gd in any

suitaB® thahedfo fpﬁ5nM@ Qﬁ@ﬁhﬁﬂfﬁ&ﬂm&@é&&ﬁﬁﬁ&/dﬁﬁ?&éOSunable methods of
prep ared food or drug. The conpounds, of the prese

admmr@mg @eh éﬁtﬁboain@cans(@g@% are@rfﬁléaéﬁcl? g vyell Kpow fa %& ?foS#ﬂl in the
t [
at, 30, BRAED HorPRieR kL Bre SEH 1Y R AR feficllar composition, a
partiotilagfduectan dfdA@rovitiea doseinadeadinteshé nede bffecalvpaeaodann than another
in the context of the present 5 invention should be
routgyfficient to effect a beneficial response in the
subj ect (ver phhiBrceditall d dar&s dRIREFMEA iRYattb§ th
efficacjﬂgf Phe pgﬁtpguyar ﬁngl gtorg enpl oyed gn?athg °
part1cm]1adb¢1i11mmtu:fn Helveg aximlupfstﬁred aswahlab by ghet ﬂ?etlcbddyrnvwia@ hsed to

surface area o rea ta be.treat
adm{istgiie GERRONTEY AGTT By dReER RAlE B Enat s el nfulations of
pharfib&itRal &HI%O%MO%E‘ bf @k pAd¥nt 1ﬁ¢é(ﬁ16ﬁ%se‘é' Qg RbhBgion s PRbérmaceutical
acconpany the adm nistration of a partlcular compound
SciengesyElth od- 198500 a partlcular subj ect. Administration
can be i she d V|a r di e . . ot
[321] Tﬁ%ﬁin‘?ﬁ] éegnain %ﬁ% qne 05\{% p rg‘glggétfrﬁ tgfch othel suitable

comp&ists, 6ﬁﬂb631ﬁad@ﬁllﬂi Rdr6dc ferehul 2@at (i, they @nm@ﬂnlslblﬁlz@d") to be
each can be adm ni stered separately. The anti body

admipsered gmnhzﬂ@tlcgpp operesql Jopyateans §am @placehito E,r@sugp@@ch acceptable

I
proripesfef & PUSHSHAOGRBRASY DRl pidokelf e ke,
vari ety [319] g Fomplatichscuitalele foresdmiinibiritidn ibelude aqueous and non-
nmol ecules |isted in the firs ortion of Figure 27;
aquegHg| S%B%@masoamcp%ﬁﬁﬁ utl%nsgw ichfi2B comtan ani“Pg#iéHtSizt?Pffeﬁse
| -
bactgi‘g(%s:f@gﬁﬁe g«?lh{a%ﬁ ttllﬁjt E)é:éiél.gyfh% uc eé%ﬁ% ikotbfd Y 1(%1@6@ and non-aqueous

apopt osi s. ose gene
sterijer soiprzisiont Het carrulnclnude sffs@emmng Engbm dolahldlptmsﬂlixskcmng lagents,
O targeted with i bi tor.s yner gi sti cal

sabl i BB Hhepieiesy AR En s Featigps can be
admﬁﬁ§téfe@%r @fﬁn‘lﬁll }E&all@'t%lbﬂbl Yhtrab BR81yd B&ﬁt@ﬂéﬁlﬁysmtravesmally

t hat I‘OfTDt e uced a opt 0OSI S can e targeted
or mmrathqecdbt i Qlattcaraliy,ttbe sgmp@sgﬁlcmaa:%\adwlmstﬂr%aa:sellﬁp%@ &snglations of

compoun «%8n Bg pr-lég\)élteLd n umt-dose or multi-dose sealed containers, such as ampules

and vials. Solutions and suspensions can be prepared from sterile powders, granules, and

tablets of the kind previously described. The modulators can also be administered as part a of
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DR4 or anti-DR5 antibodies. [323] Alternatively,
activators of gene products that inhibit TRAIL-induced

WQ@200apsspHsi S can be used to reduce apoptosi s MMIEUS2085637940
when it is detrinmental. Simlarly, inhibitors of

those%gene products that pronote TRAIL-induced
prepatsd feaskorsiragn The eqmpraingds etithe preserdnratgp SR alsp be s fectively

n co?r:iqbq %ﬁ@%ﬂ»{%ﬁ Iltlei:orqﬁn%fe a @foggnll agﬁgtﬁ?%ﬂ%ge%%g%ﬁg{?%a}ﬁutmﬁ) depending
on tH8. desiBatihBrapyiematiedt. | Yoa: 71 (1987); Thorrpson et ai '

Bl ood, 80: 1890, (1992)) | ncr easi n assom
mor t al i {3200 ail8s dﬁ%?\ﬁélnﬂ@éﬁrqdéﬁ&rﬁa%n E?/ CoIHEX!9 §1e present

invefredH sqfoﬁldf ‘%r iﬁ@f{lgg g?@’&tarb%édrtfc-{ﬁ 18 oﬁge @lthe s&ﬂé‘&:’c o'}%r time. The

mat o from patient
doseafill beaieﬁnﬂrrmnddfby’ﬁﬁ@efﬁca«:y oftthe gaﬂt—ibtvlar mndu]laldvs erpplolyed1 g the

d d th | |
condifien e SR S 5 (hp BEORURER) of e 680 pT i pyfado Be reated
The 51%@ uf ﬁl@(&%s@ils@l}vﬂl b@hé’c@ﬁimngcf bﬁ%@x(s%e%%@)ﬁaturg’ | @8Rt of any

Ppatlentst us is gt to contaln one or nore .
advefsectider effactsathaiciceeropany thp admmlst@@pn y)f R paticelan parppayidsor vector in

0Q4/ 050895 PCT/ US2003/,0 [
o Do RE B S BRI P G §5 3 MUT B { ARyl S oses
referengs] TRAbhtibRly ARbEiISEMd th@apdp@ossseﬁqumlﬁg agdif can be
atients, and may play a role in inducing @ﬁ)tOSIS of

admmlmr@d togsthienn emdditeaiTicash @eéuhesadn{l@mfedﬁﬁ%@rﬁ y. The antibody

agent an y n d e néoﬁ‘rgme &@?&%@Q@tﬂx Bu% EQ&ﬂEclat%%ée%d'nﬂé%E@r%dg%oncurrenﬂy

(1994); Melnyk et al., Arch. Intern. Med. 155: 2077,
1995)). One enbodi ment of the invention is directed
VIIto tle é’l’t"fsn@%’étﬁ@'ﬂ‘l on that is often referred to as

"adul t S & \éﬁgcrfy%@ llllgﬁtlﬂ b VaRBy Itk Spolhdtd ERRerashibit (e.g.,

wel ). nown
molehids disted dn diedirsthmatios sb]éhgmteéﬂ ruSUtCH T @ros prometei(elgo gyolecules

sty B GO PRPGROS I B0 SR Lauticed (o STrDRS RGP IR
111dub&§ Pgﬁs oQV! TREE JaAt 8%ddm:trs Qicht ﬁlﬁllﬁlh?Rﬁ@Ull@(Y\dc@@ @ b&lé 8 be

seen Im ab 5-10% of pediatric A
targeped wethtishibiters besyinevgsticay invvesby epapiasist mdvgcedfbysIEl%\AIL anti-DR4 or

o S L5%5 Sin B A PR RIS B aopross

can Bat @RdSwithactBraloss 1% '@El'l}emcfaﬁ%ﬂ@fﬂslsQﬁdﬁc)é&%@mMIL anti-
| upus erythemat osus (SL contenplated. 15 I X

DRArpreaticPRmgnigfddiesacy of anti-cancer treatnments with

anti - E%Zgig < {A&fc‘ Saftl[v:ﬁﬁrqwtlxh&)ré i o%ﬂg ?fc%ﬁ/lla@\fﬁat HrF6R \T%Aqﬂ—lnduced

t hat ex ene i'S neces

apop6lis it besutkd kCiedide zfp@ptc@fsfwm&i yndﬁvhaﬂit iis- dFRImanial. bSlfhthly,
to i nduce apoptosis in | I's. Accordingly,

inhikifqs e54Pghewe pwblctsﬁh%tmmt@éﬁ%ﬂc@d@ced POBIPSE BR abg;‘ff used fo
e S 12 AT o L DR S B oo
throﬁBBeytblmnqepLeﬁuﬂaf(@ﬂ‘Hp(Ié\saanSHe(:] fSenau. | Hegmatd!. tZArﬁir(lé&T)l $hompson
et al. )%:)l c? %O 1%88 (Ng92) r(]:reva\tds1|ng as(s:c?c!lated motrtailty rlat%g %ave been reported
by the U.S. Centers for Disease Control (Torok et al., Am. J. Hematol. 50:84, 1995).

[324] Plasma from patients afflicted with TTP (including HIV" and HIV"
patients) induces apoptosis of human endothelial cells of dermal microvascular origin, but not

large vessel origin (Laurence et al., Blood, 87:3245 (1996)). Plasma of TTP patients thus is

thought to contain one or more factors that directly or indirectly induce apoptosis. As
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likely that DR5-targeted therapy will be effective

than if Myc is expressed at or above w | dtype
wezpressidn | evel s. Thus, the present inventi oPCT/US2003/037940

provi des net hods of determning the efficacy of

anti-DR5 agoni st anti body-based therapi es by obtai niag )
describeskiICEl arfplicaiinyy WERPT/81633 (hewshy sncomsrated by eference), TRAIL 1s
det ect i e ' i - . .
presd LB rOSF L DA, B, Bl Mo B st o
micrdftBcilpcércatietal dells. t he therapies will have reduced or

no efficacy in killing tunpr cells, 57 WO 2004/ 050895
PCT/ US2 @é’é}/ 0Angthgr thml%gjgggmr@@gﬂopq@g 1§ %?I‘P%]Wlﬁélremlc syndrome

(HUSMIBUKEST. 31 & D0V 8L T A obky, MAGhy & HSUFSL BnrbME Med 155:2077,
I'nvention but not tolimt its scope. Oher variants
(1996)). ne enbodimém of thielihvdntion ésadiidcieddp prantethe comdiborethef is often

et ek B Bt B R L ISR SR Al o o
childhd3@Hiakrh By BéOEDZ P08 Wi fvdrs Hpétfé'lﬂsgg' B&hddulk B34d. DI EA

N-Et hyl di i sopropylainine 10 [3 DVF

N, N- Di mf26y| Otleer venditiens dhag@lerisediby clotiingvaflsentl(bdgod vessels.

Suci?q%é}tioi%@@%&% %%]SIE)% ?lﬁlé%/& ?025}%%@&%‘%‘%3 j(|: é %ﬁ}_a&[pgi?og%mg § e%%cln about

5—10%6%%&6[@6&&11% ?uﬁaltgté peRéveRd @ RVslve 3dBhg b Ghhiblobaressels.
33 mn mnute(s) [340] mp. nelting paqint

341
Breajgown vE thieamicrvassilatere i HheihgatthpobeensgpaisHyn E@ll{i@laz%lemis

L FhghR B RS FAS RS o 6
conté3fled TBTU

O (Benzotriazol -1-yl)-N,N, N, N -tetramet hyl uroni um
tetrafl uoroborate 25 [345] TFA trifluoroacetic acid

IX. E 2?2%{3:?%1%1% %}*ﬁéai’)ﬁé}ed’n n%&%@&%ﬂ&mﬂ[ %fltz-]DR.ﬁzgonists
[327] The inventors have discovered that expression of the gene product Myc
is necessary but not sufficient for efficacy of anti-DR5 antibodies to induce apoptosis in
tumor cells. Accordingly, expression of Myc in tumor cells (e.g., from a biopsy) provides a
marker for identifying cells (and therefore subjects) that are unlikely to respond to DR5-
targeted therapies. Specifically, if tumor cells express less Myc than wildtype cells, it is less
likely that DR5-targeted therapy will be effective than if Myc is expressed at or above
wildtype expression levels. Thus, the present invention provides methods of determining the
efficacy of anti-DR5 agonist antibody-based therapies by obtaining a sample of tumor cells
from a subject and detecting expression levels of Myc in the cells, wherein a lower than wild

type expression level of Myc indicates that the therapies will have reduced or no efficacy in

killing tumor cells.
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[348] Ratios of eluents and other solvent m xtures are
given in volune by 30 volune (vlv), if not nentioned
wo@rdvensisse. 58 WO 2004/ 050895 PCT/ US2003/ 03794PCT/US2003/037940
Vi sual i zation of TLC. [349] TLC spots of final
conmpounds or interenediates that are not detectable
by LTV-irradiation are VEXOMFERY using a potassium
per mang e L furf
the pl afgei.gi STﬁé@d?% ‘btlésoa.rtle é]?)lv %}ﬁ?‘gs umr N&RIrh{A%he invention
but rRE{OMRAP ALt es tGher Vagiaste |olﬂ theQﬁVeanﬁ vgjll bk reddilly@pparent to one of
(Pot assi um per manganate) (Fluka, Buchs, Sw tzerl and)
Ofdlﬂahy ol infhegrt audaraereoppossedpy Hhe Iepgadslaiming) vt i cal
HPLC conditions: 10 System 1 [351] Linear gradient
2-100% CH3CN (0. 1% TFA) and H20 (0.1% TFA) in 10 min
Abbrevidtiohgd 100% CHSCN (0.1% TFA); detection at 215 nm
fl ow rab ? 7 rrL/ n at 25C. Columm: Nucleosil 120-3
c18 (12821 3aks Soi"éeSystem 2 [352] Linear gradient
20- 100% ﬁugcms(lﬁ P RopalotRARid % TFA) in 7 min
+ 2 min 100% CH3 % FA); detection at 215 nm
fl ow raf3d1l PIBAi NEﬂhyBimDprOmdhmm Nucl eosi | 100-3

C18HD ( m 53] Linear gradient
20- 100%@&@%%@%@13%?& 1%TFA) in 7 min
+ 2 mn 313,@ % CEh&Qalé&f%TFA) detection at 215 nm
flowrae /mn at 30 Col um: Nucl eosi| 100-3 C8

HD (125[334%F BMMSEBBuUpspsyniest PRecEOR@ORE 1 (Exanpl es 1
T e
L| N(Si Ci83%62 &H BhBags)L-Valine 2. TFA IO TBTU, DI EA
[337] HPLC High Performance Liquid Chromatography
[338] MeOH methanol

[339] min  minute(s)

[340] m.p. melting point

[341] MPLC Medium Pressure Liquid Chromatography

[342] Rf ratio of fronts value obtained by TLC on silica gel 60 F254
(Merck, Darmstadt)

[343] rt room temperature

[344] TBTU O-(Benzotriazol-1-y1)-N,N,N‘N*-tetramethyluronium
tetrafluoroborate

[345] TFA trifluoroacetic acid

[346] TLC Thin Layer Chromatography

[347] tR retention time

[348] Ratios of eluents and other solvent mixtures are given in volume by

volume (v/v), if not mentioned otherwise.
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(O A HCO (4N, dioxane) OXy NB-_ pHI B. '"-0 HO
ol, off (/~) (B) Ho TBTUDEA / -00\ O H / NN
WORB4ps08PBUB(OH) 2, HCl IN 9H H 0 1-- 0' ExanptBU$2003/037940
\ O/ N133- HHHHO OH Exanple 2 60 WO
2004/ 050895 PCT/ US2003/ 037940 Exanple 1:
Visugligption p{ BLC2- (Bi phenyl - 3-yl anmino)-3-(3 4
5-t r i nef3HBk yEpGepyts pf findpomppiads qrdl]lt.eremedlates that are not detectable

- | hyl - N-[ (R) -.3- hyl -1 -((1S 2S 6R 89) - 2. .
by UY-FAEPR TS S bliar e B OF peguigading sinfog plution ollowed
by héliflg tredpiye) - butyl ] -butyram de [355] Step A A 4N

solution of HA in dioxane (5.7 niL, 22.77 mwl, 30
equi v) [380] 5Comgesitiomofpatessiny permpngaiatn stgaingrsolution: 25gof

mxﬁf@;oﬁeg;%}nha’énhhﬁéa@ej BBt LAl Shhdan At §Redi 6f o8 dnd 200

ml oB1%10E0%a- 4-bora-tricyclo[6.1.1.02' 6] dec-4-yl)-butyl ca
rbamoyl ] - propyl }-carbam c acid tert-butyl ester ((A
in Synthetic Schenme 1) (0.352 g, 0.759 mwbl) in CH2Cl12
Analstieal HPY (hcaridjtionsnder an ar gon at nosphere. The
Systergedul ting m xture is allowed to warmto rt and stirred
for 10 [B5n] Bidit gradiaht 24 NOWICHCN @. 16, TFA)FadHAD (0.1% TFA) in
equiv) is added. The reaction mxture is stirred for
10 mi©+ 1% minak)94 GHaGNo(@rith AFAY detectiph ot Bl % e, Bowidrie 0.7 mL/min at

25t g 1303 NP Ty 7L addea dr opw se

System 2

[352] Linear gradient 20-100% CH;CN (0.1% TFA) and HO (0.1% TFA) in

7 min + 2 min 100% CH;CN (0.1% TFA); detection at 215 nm, flow rate 1 mL/min at 30°C.
Column: Nucleosil 100-3 C18HD (125 x 4 mm).

System 3 '
[353] Linear gradient 20-100% CH3CN (0.1% TFA) and HpO (0.1% TFA) in

7 min + 2 min 100% CH3CN (0.1% TFA); detection at 215 nm, flow rate 1 mL/min at 30°C.
Column: Nucleosil 100-3 C8 HD (125 x 4 mm).
[354] Synthetic Scheme 1 (Examples 1 and 2):
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(1.9 mb/mn) to a cold (0 C) solution of the crude
hydrochl oride (0.331 g, 0.828 mvbl), (S)-

wQ2qoBiopisenyl - 3- yl ami no) - 3- (3, 4, 5-tri nmet hoxy- pheeyU$20p3/@37940
pionic acid ((B) in Synthetic Schene 1) (0.518 g,
0.994 nmwol, 1.2 equiv), and TBTU (0.292 g, 0.910 m ol,
1 1 equiv) in 15 DVF abs. (3.0 nL),| un er an ar gon

ﬁsirp?reg The reaqt tQe,, WXk ure +5 s fo warmto.
tirg —m—ﬁ—aﬂd—pvured onto Oo %«5
y Wacuum

The r Nng preC|p|tate iIs collecte
f||trat|on di ssolved in Et CAc and washed with H20
The organi c phase is dried (Na2S04), filtered and
concentrated. The residue is purified by silica gel
(25 g) colum chromat ography (CH2C12/ MeOH, 90/10) to
afford the title conpound as a yellow 20 foam [357]
Title conpound: ES-Ms: 754.2 [M+H HPLC. si ngﬂﬁ%ak

at tR 11.85 min (Sym CFRP2 0. 72 (
90/ 10) .- ¥"958f:.The st ' ange“ al s are prgparedas
| -

fol | ows; tdad) ('S)-2- (Bi phen } m no)-3-(3 4
5-trinet hoxy- phenyl) - propi oni (for ShepdR) 25
[359] The title conmpound i@)prepared by heating a
suspensi on of 3-brono- biphenyl (1.47 ni, 8.54 mwl,
Al drich 25,538-6),

(S)-2-am no-3-(3,4,5-trinmethoxy-phenyl)- propionic
acid (3,4, 5-OCH3-phe- 3.27g, 12.81 arMel v, aik26H3
(1.18g, 8.54 mwbl) a | (163 ng, 0.854 nm\bl) in

ab h at 90 C, under an argon

! g nixture is altovgdto cdol |
to rt° tHen Eoncentrated in vacuo and 30 pufified b

MPLC ( CH3CN $20/° to afford the title cgny
[ 360] Titdag conmpound: ES-Ms: 408.2 [ MtH| +; !
single peak at tR= 8.86 min (System1). 61(BW)
2004/ 050895 PCT/ US2003/ 037940 (b) (S)-2-Amn
5-trimet hoxy- phenyl)-propionic acid (L-3 4
5-Tri met hoxy- phenyl - al anine [361] The title conpound
pr epr-ar ed of+om commerci al |y avail able 3,4, 5-

(3 4

TBTUIDIEA

procedure (EM dtz, 5 R C

Sm t K. Kustin and K. Nakanishi in

, 10 (18), 6162-6172). The

o H f "r mOC iBuB(OH),, HCI 1N

N-acetyl 3 54, 5: t rithet Hpx) enyl al anine methyl” éester

is perfor med/ﬁ\enzyme /Yzed hydrol ysis of the

L-ester using Al cal ase(r) (Novo Nordisk) as described

|ntheI|terature(JJ Nestor, Jr., T. L. Ho, R A

Si mpson,Bx@™PE ! Homer, G H. Jones, G |. MRae and B.

H Vickery in J. I\/ted. Client. 1982, 25 (7), 795-801;

or O 10 D_ Tyagio & Po-M Boll in Indian | Chem 1992,
] tl e/ compound: MD 20 = - 18.9 (c

5661 [MHH] +; HPLC. single peak

Example 2
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(c) {(S)-2-Methyl-1-1(R)-3-nmethyl-1-((1S 2S 6R 852 9
9-trinethyl-3 5-dioxa-4-bora- 15 tricyclo[6 1.1.02,6 1
wa@le@w44508b3 - but yl car banmoyl | - propyl | - car banm ¢ acPdr/us2003/037940

tert-butyl ester [363] The title conpound is prepared

as described in step B of exanple 1 but using
Exanii8p 1 :3(SM2t[6§)-24(Biphenyl-3-ylamino)-3-(3.4.5- trimethoxy-phenyl)-propionylamino]-

3-meﬂn_2$f—ﬁ(R)8Shet2w91QéltSrzﬁhéR@b-Q:Q Firtnethal-345 ddoxa-4-bora-
tricv&lb[&l/.tDJO%’f]Gec-4ﬁvll)-lﬁﬁ{/1$-bdﬁ/¢arﬂidj| ) - but yl anmoni um
trifluopesicestad &: (A4 sdlitioBynHIE ini dioxSed @ 7emll)22(77 euMol, 30 equiv) is

addefyiay cOlCihS R SoTeg oA 2 YeticlrBR et 1ly5,28:6755):9.0-trimethy-
3,5- di\ﬁ& h%&%w@lo[@l 13PYdee butﬂﬁcarMmolll] p%ﬁyl}Qahﬁlﬁhc &AcCtert-butyl ester
03, p.- 5241-5247 395
@ e&an@ewqhme D1057224.5 rfg\iol Cl by G § B pgier 4 agan
e' Tilfe flssﬁ%lkg':lﬂl}(ture BPhivdd3e Fami-to rildhd RbrrédMat 10 Bind Addltlonal 4N

d
HCl (43);111\1/, 7[%?1‘9[}4@1 l(p.pLL@I) 1%qdﬁ§c; :;[Glgé%?g‘élé{ n%?(‘%?enggu 4 %rﬂ)lﬁl% min and
concéni¥Rl &rb}d thé @u@( Blodide as a yellow foam.

R -1-{(9) -2- hen I
5- % ri m{3§35>§1(y }[yéé%yD}E(A abs. (0. 2 mL Y &rrr]nlr\]/[o)l 5 equlv) is added dropwise

(1.9 R{}‘?ﬁ%ﬁ@é{ Xl d{lﬁy@lfﬁ%ﬁ?&(}&@%kfﬁ%@?ﬁ&@@ong )31 & 028 mMoD, (5)-

2- (Bipheﬂylm ylaﬁﬁ@o)cﬁ-(?(,ﬁf-tﬂﬂ{e(tﬁ)(y-%hé@lppmpydm@amd ((B) in Synthet1c
Schempek)r{g)ﬁ?l &|.gE é ﬁ?é} 311\4%12 :11;;33 etq%g/))(zl an%g[efﬁ(e{ 0. %20 E (9 8 Yd mﬂcﬂol 1'equiv) in

S )
onE2 T3 gt T, bt
t, stifked, foh4x arie afdp@ired ntad’ HHGHES 1) 4’5hmlt_e}u1t111rg precipitate is
reaction t f
BTN O AT N N——
is dﬁe‘ﬁQN'a?S@{) Stilgréd %ﬁf@ﬁl@é&fﬁted-rhﬁle%&m@ uHaYED bﬁlcm@flf(eﬂ g)

hexane, diluted with CH2Cl2, washed w
coluﬁl&@lucdnategtapm\ia@@ﬂlz/MQQH &08d) amaffordileetidy eqrappuntiis a yellow
fo residue is 35 dissolved in CH2C12 and purified by

aM%j|jca gel (20 g) columm chronmat ography (CH2C12/ MeOH,

80/ 20) (s57f fraudl uhili ke MOTBael-a8] e HPACe singld prak at t,=
foam 62 V\D2004 50895 PCT/ US2003/ 03]7940 Titige h

11.8821@/?!?2?8?&11%m5§53{8:0 EZ&HZCFW@OH R¥1®. 0. 03 (CH2C12/ MeOH,
nthetic Sc s 3 and 4): 1.
HCl (4N %ﬁ? @\/ ésaﬂb}}%wma@lgis &e Prﬁlg%e ‘E‘Tspﬁﬂﬁﬁwso 0 o) v
@) ( Q1-b-(Blphen{-NyBmino)-3-(3.4.5-trimethoxy-phenyl)-propionic acid (for Step B)
[359] The title compound is prepared by heating a suspension of 3-bromo-

biphenyl (1.47 mL, 8.54 mMol, Aldrich 25,538-6), (S)-2-amino-3-(3,4,5-trimethoxy-phenyl)-
propionic acid (3,4,5-OCH;-phe-OH) (3.27g, 12.81 mMol), K,CO; (1.18g, 8.54 mMol) and
Cul (163 mg, 0.854 mMol) in DMF abs. (10.6 mL) for 24 h at 90 °C, under an argon

atmosphere. The resulting mixture is allowed to cool to 1t, then concentrated in vacuo and
purified by MPLC (CH;CN/H,O/TFA) to afford the title compound.

[360] Title compound: ES-MS: 408.2 [M+H]"; HPLC: single peak at t,=
8.86 min (System 1).
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(A) (D) TBTU, DIEA -0 0 0 2HNOOO O-NNB~HH 0
"A,, 0 (E) 1. HCQ (4N, dioxane) O/ I 2. (FH I OH
wWaBDWos@PEA -0 0 - CTOO0 1 \ 00 NO NN B ' HECT/HS309d37940
Exanple 3 C1 OO0/ \ iBuB(OHZzZ HC IN/ 6"-AOO0 N
40 H NN H- HI 0 OH Exanple 4 5 63 WO 2004/ 5089?l
(b) (PeFAnSpo33BaRFaamethoxy-phenyl)-propionic acid (L-3.4.5-Trimethoxy-p enyl-

alanine)

[361] The title compound is preprared from commercially available 3,4,5-
trimethoxybenzaldehyde and N-acetylglycine according to a literature procedure (E.M. Oltz,
R. C. Bruening, M. J. Smith, K. Kustin and K. Nakanishi in J. 4m. Chem. 1998, 110 (18),
6162-6172). The resolution of the racemic N-acetyl-3,4,5-trimethoxy-phenylalanine methyl
ester is performed by enzyme-catalyzed hydrolysis of the L-ester using Alcalase® (Novo
Nordisk) as described in the literature (J.J. Nestor, Jr., T. L. Ho, R. A. Simpson, B. L. Horner,
G. H. Jones, G. I. McRae and B. H. Vickery in J. Med. Chem. 1982, 25 (7), 795-801; or O.
D. Tyagi & P. M. Boll in Indian J. Chem. 1992, pp. 851-854).

[362] Title compound: [a]p™ =- 18.9° (c = 1.025, H,0); ES-MS: 256.1

' [M+H]"; HPLC: single peak at t;=2.08 min (System 2).

(c) {(S)-2-Methyl-1-[(R)-3-methyl-1-((1S.2S.6R.88)-2.9.9-trimethyl-3 .5-dioxa-4-bora-
tricyelo[6.1.1.0%%]dec-4-yl)-butylcarbamoyl]-propyl} -carbamic acid tert-butyl ester
[363] The title compound is prepared as described in step B of example 1 but

ﬁsing (S)-3-Methyl-1-((18,2S,6R,8S)-2,9,9-trimethyl-3,5-dioxa-4-bora-
tricyclo[6.1.1.02’6]dec-4-y1)-buty1ammonium trifluoroacetate ((C) in Synthetic Scheme 1) (for
preparation see Kettner, C. A. and Shenvi, A. B. J. Biol. Chem. 1984, 259, p. 15106-15114
and Matteson, D. S. and Sadhu, K. M. J. Am. Chem. Soc. 1981, 103, p. 5241-5242) (2.395 g,
6.32 mMol), Boc-L-valine (1.373 g, 6.32 mMol), TBTU (2.23 g, 6.95 mMol, 1.1 equiv),
DIEA (3.3 mL, 18.95 mMol, 3.0 equiv) and DMF (24 mL).

[364] Title compound: ES-MS: 465.1 [M+H]"; HPLC: single peak at t,=

9.95 min (System 1).

Example 2: (R)-1-{(S)-2-[(S)-2-(Biphenyl-3-ylamino)-3-(3.4,5-trimethoxy-phenyl)-
propionylamino]-3-methyl-butyrylamino}-3-methyl-butylboronic acid
[365] i-BuB(OH), is added to a mixture of (S)-2-[(S)-2-(Biphenyl-3-

ylamino)-3-(3,4,5-trimethoxy-phenyl)-propionylamino]-3-methyl-N-[(R)-3 -methyl-1-
((1S,2S,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1.0>%]dec-4-y1)-butyl]-
butyramide, methanol (4.3 mL), hexane (4.3 mL) and 1N HCI (1.45 mL). The reaction
mixture is stirred for 2 h at rt and then diluted with methanol (8 mL) and hexane (8 mL). The
two layers are separated. The methanol layer is washed twice with hexane, diluted with
CH,Cl,, washed with H,0, dried (Na,SO,), filtered and concentrated. The residue is
dissolved in CH,Cl, and purified by silica gel (20 g) column chromatography
(CH,Cly/MeOH, 80/20) to afford the title compound as a pale yellow foam.
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Exanpl e 3:
(S)-3-Methyl -N-[(R)-3-nmethyl -1-((1S, 2S, 6R, 8S)-2,9,9-tr

WO peilsis98, 5- di oxa-4- bora-tricyclo[6.1.1. 02" 6RCETS2003/037940
-butyl1-2-1(S)-2-[2-(3-phenoxy-phenyl ) -acetyl am nol - 3-

(2, 3 ,4-trinmethoxy-phenyl)-propionyl am no

Title coupgwradriESeMS3673.2 ﬁﬂgﬂﬂ i ﬁfﬁo@éﬁg&ﬁéﬂﬂéoﬁr é?fé}'ed from
{(S)-2-Methyl -1 -[(R)-3-nethyl- 51 -((1 S,2 S, 6R 8
S) -2, 9366} t $yntkdifrySchdme 3 (Edamoplas 3-abdrg-tricyclo |
6.1.1.02' 6] dec-4-yl)-

but yl car bamoyl ] - propyl }-carbanj c acid tert-butyl ester
((A) | n wnt het | heITE 2 r e| t er at | hd'CHtN,EIE@ne)

2-step ( rotﬁg;ionlﬁou@ [ procedur e pescribgdoiq
exanpl e 1-bub“usyh X7 o ' ; J
(S)-2-tert-Butoxycarbon I no-3- (2, 3, 4-trigethoky~phe
nyl)-propionic acid ((D) lin Synthetic Scheme 2) a&and

( 3- Phenoxy- phenyf) -acetic acid ((F) in Synthefic
Schenme 2) (Trans 10 World Chem cals, Inc.; Ragkvbikl e,
MD, USA) as the partners in each coupling reaction
(step B, exanple 1), respectively. The title conpound
is obtained as a white solid. [368] Title conpound:
ES-M5: 812.1 [MrH +; HPLC: sjngle peak at tR 11.13
mn (System1l); Rf= 0.41 Cl2/ MeCH, 95/5). 15 Step
3.1: (S)-2-Am no-3-(2 i met hoxy; phenyl ) - propi onic
acid (L-2,3,4-Tri met oxy enyl - al ghi ne) [369] The
title conpound kg prgparfed as schfi bed for
(S)-2- Ami no-3- (3, 205- 4TI pxy-yheny-propi oni c
acid (exanple 1). [3701 Tiot | .e~conpouhd MB: 256.1

[ MkH] +; HPLC. tR= 2.54(B)in (System 2 f~+a] D20 = -
18.5 (¢ = 0.99, H20). Step 3.2:
(S)-2-tert-Butoxycarbonyl am no-3-(2, 3, 4-tri net hoxy_phe
nyl ) - propi oni ¢ aci d°[R7E"the tlitl e compound is

synt hesi sed starting f (S)-23 Ami no-3-(2, 3, 4-

tri met hoxy- phenyl ) -prhpi onic adid according to a
procedure known {fi t arfi (M YBodanszky 25 in
Princi pl es of Peptide Syntlesis, Akad.-Verlag, 1984).
[372] Title conmpoundz;ERedB: 356.1 [ MtH +; HPLC. tR=
5.35 mn (System 1); [a]D2 2.5 (c = 0.985, MeOH).
Exanpl e 4:
(R-3-Methyl-1-{(S)-3-pethyl-2-[(S)-2-[2-(3-phenoxv-ph
enyl et vl am no] - 30 (2,3,4-trinmethox - henyl

-pro Lam nole

—+.

| am no} ;butyl boronic acid [373]
The titl conpoﬁnd prepare s described in exanple
2; ES- 7640 [ H]n-?\;‘é: 0. 025 (CH2C12/ MeCH,
95/5) . e e AR

[(R-3-nethyl-I-((18 2576R, 8S) °2:0 trimethvl-3,5-dio
xa-4- 35 lExaapterd cycl o[ 6. 1. 1. 02

6l dec-4-yl)-butyl]-2-[(S)-2-(3-phenyl - propi onyl - ani no)
-3-(2,3,4- trinmethoxy-phen - propi onykapi ngp—

-butyram de [374] The titl npound i§ red from
{(S)-2- Metdwy! adiad (R)-3-methyr- $-((1 3,2 ;8
S)-2,99-trinet Ryl -3, 5-dioxa- ra-trigyclo o
[6.1.1.02'6] dec-4-yl) 64 N R AL, A o
H = H 1
~ (o]

] P H
Example 4
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WD 2004/ 050895 PCT/ US2003/ 037940

but yl car banoyl ] - propyl }-carbam c acid tert-butyl ester
whyoonesses ati on of the 2-step (deprotection/ cRtpUsIng3/037940

procedure described in exanple 1 but using

(S)-2-(tert-

14" v EMatad V-l G Iyarethyl-4 A (15,25 .6R i 929 3nixima gilly B 'Xa'4‘
boragncyne[6. lab 0] daead-31) Pt L-[ (2l 2-Gn ]IenQKVﬁhﬂBﬂhmtVlammO] 3-
(2.3 BtritiethoSyipheeyl)-aruploraiantine]-paytangds i n each coupl i ng

r eact i opBa7$t eme Bile c&npmmph pre];)medrf&ﬁ]p €(S)i2/pleyhyl{13(8}-3-methyl-
HPLC: , ﬁil ngl e peak
C

1182 G SR 3350 tHmcibel b5 shey & bRy oo B e,

but Ry SRTPAT e g puod () p et Sl i
reﬁemﬁloarasfﬂm)?l—&eﬁ Zde'praftectﬂ)ﬁi/d)np]mg) Ipmopdm&ehydnbed in example 1 but using
() Ife Brric RO SO SR Bt R PRSP Aeck
SyntgetlcE@}M%e 2) %ﬁ@ (?-Phéﬁdi‘]y phex'%}l)—ac&tc%ﬁi «%@%{H\éﬁgﬂcheme 2) (Trans
Wor(@h@nm@@)m@_ BBplplemMD;%UﬁlAém He)pagins -1maqb@wpbn&m¢t)on (step

B, e iR S &orsRyRaY . Tho bl (FRiepbhd if ithsd T Wity s |
F6. 1. 1{$3] 6 Thtteconfpanhi-BSivd:I8120uhrETH BRLJ: Sihgle pEae at t,=

title conpound is prepared as described in exanple 1
11.1Butin Systegm 1); Re= 0.41 (CH,Cl,/MeOH, 95/5).

(S)-2-(Bi phenyl 3-yl am no) - 3- (4- net hoxy- phenyl) prop| 0
ni c aC|d 37 T|4tle corrpo nd: ES—MS 694. 4 [ MrH] +

Ste
pherwl-alfanm@-IZC12/ I\/E()—| 95/ 5) St ep 7

(S) 2- ( B36Mhe e tide gomppimsl mpmpmdw dpsveibgd fordSdgiAmine-3-(3,4,5-

. atg ééﬂng’l The title
Hmetgpxr JIBPRRBIfACL
yl ami noJ37y ( Fite &ubgduiie! BOXYS:@3eNYIM+RT ORPL: =54 min (System
(exan‘pl e 1) but using Onethyl-L 25 tyrosine (Bachenj.
2); [@lrT £ d815° 6= NMFLO).( CH3CN H20/ TFA) af f or ded t he
title corrpound ES-MS: 348. 3 [I\/H—|] +; HPLC. si ngI e
8

egarl;golurlsl is prepared as descri bed

3 1] T e t1tle compounls synthesmed s artmg rom (S)— -Ammo 3-(2,3,4-

T e

in Prbesiples bﬂPbptﬁde@yambhe, M{adESei\l’Eg 19858. 0 [ M H] - HPLC tR

Exgzrp{"erfag ?\/ t?echnggung @@ﬁﬁ%ﬁ%gm 53%5 min (System

é] do HEEPSQKI;X (ﬁgppl onyl am nol -

l-1-((1S 2S 6R
8S) - 2, 9 9- trlmethyl 3, 5 di oxa- 4-bora 35
Exainplecly CRPBMathil- 02 (S} Tgetidd-pL[(SYM3(I-phetioxy-iibaid)-a¢edBamino]-3-
(2,3 I0Eindetox§- e AP Rshi iy 1 Rh BB R @YrASm e $ Bt yliestohid agxanpl e

1 but UE The t1tle com ound is pre ared a3 described in example 2; ES-MS:
(S)-2-(Bi phenyl - R’] no) - (p di met hoxy- phenyl )™~ pr

676.6 pVeHI] CRaEIOd)ZSE(EHéﬂzM@@HOBﬂSDS PCT/ US2003/ 037940

Example 5: (S)-3-Methyl-N-[(R)-3-methyl-1-((1S,2S,6R,85)-2.9.9-trimethyl-3,5-dioxa-4-
bora-tricyclo[6.1.1.0%]dec-4-y1)-butyl]-2-[(S)-2-(3-phenyl-propionyl-amino)-3-(2.3.4-
trimethoxy-phenyl)-propionylamino]-butyramide

[374] The title compound is prepared from {(S)-2-Methyl-1-[(R)-3-methyl-

1-((1S,2S,6R,8S)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1.0>]dec-4-y1)-
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[382] Title conpound: ES-Ms: 724.4 [ MtH] +; HPLC:
single peak at tR 11.75 min (Systeml1l); Rf= 0.41

W@ SH2QI@HIMeOH, 95/5). Step 9. 1: PCT/US2003/037940
(S)-2-(Bi phenyl - 3-yl am no) 3-(3
4- di met hoxy- phenyl ) - itonic acid 5 [383] The title

butylcanvpmopid- m@}@}-egbm@w tg:gmyltyg@r ppieiteration of the 2-step

(aeppRkfioNb R RESPipedis drssrihekd snmRls ) O siner e Gt
butyloR ¥t /1- &1)1111{3)13 (2§3,Mm%et(tﬁxﬁ-phenyl)—proplomc acid and 3-Pheny1—

di met hox phenyglg1 -alanine (Al drich), Purl fication ¥1 B,
propigRic@c( sTERytzelangy a%@e PRFiRert i gach CoMpigiEfgaction (step

MtH] +; HPLC. single peak at tR 9.10 mn
exam(pie gfreng %‘%‘V%?Io E>lz|]an'pl e 10: ) P
(R - 1- (B)75R- T{tB) copoBhdiRSIWIS: 33411 M) ; BPL.G: single peak at t,=
4- di met hoxy- phenyl ) -
11.2 prop (Sysyeinairi; &F%h&%ﬂb@p@iﬁﬁéﬁh nol - 3- net hyl - butyl b

oronic acid [384] The title conpound is prepared as

mﬁj&g&gﬁﬁg@g@@g@ﬁ%&% ST é}'_&RIZO'l_DqCIQ’VIammO) 3-234-
tﬁm@@xﬁp@;ﬂ ylamino -.bufv;vlammo} 1 ‘,51 Qromic acid

S- tri mel¥6ky The fig PompeI i 1 aﬁwﬂrs%aﬁéﬁscgbﬁ%&wammﬁﬂ ES-MS:
| 2 9 0- hyl -
598.%%%11( Mgg%g&fl 1?/1\2%)1@%5‘7‘5? trimethy

1.02'6 |
dec- 4- yI) but yl ] butyram de [385] The title conpound

__Lgl l&lﬁs [;}r %ﬂ F(g): £ dehscrL 0 eﬂ(?jfﬁl Dl-Jn Vﬁpﬂ%}lonvlammo]-}
methyEN-NR)3 »metb'. -1(C1S 8¢9rt)r1-mefth\\2] _3\,% I([Log(&{£€ ! ”UXI)\//B

tricyolp(p. 1F0'\2 "1{“4‘/@:"] mVlw&uﬁW@ﬁeak at tR= 11,85 min
( Syst en{3m7 Bhe titlg cq@p@@dggmgpm@d}qs dgg:pg;d 1@@@@@11 but using

-4 BpPabiRals R AR AR Jubtiofte s e 1101

conpoun{B;gs mtwqubuaa E®84S:idodd [M¥H]"; HPLC: single peak at t,=
(S)-2-(Bi phenyl - 3-
12.0¥ nginmi(Bisrer 1 §; R4 56 (@Hﬁﬁlb’(biq@fhr%hgbl ) - propi oni ¢ acid
(exanple 1) but using 1-brono-3 isopropyl benzene
P CN/H20/ TFA)

LG S s.[WQﬂ e Tbéélkle atDmPP%mng Qsepm'eﬁ aé §9%°P@ﬁ‘f f9r (3)- mheByl -3-
ylanﬁ&%) I{ @ 33 1§n§2ho%ﬁ{§ﬁ1§% T g%oildrﬁ@ﬁ’di@ PKanpleR ﬁblﬂg)o Brelt31-L-
tyrosﬁﬁ@(Be@hM‘n}i r@mcﬂieaﬁonrby MH’L(D CHsCNITRO/TBA) affonded {He-tiletopimpound,;

ES NS 945 1] ey ot besk s 0 BB G TR = O 13
(CH2C12/ MeCH, 95/5). Exanple 13:

Exal&mf 83 L%e rk?(é)gﬁgs‘(%?)(gﬁph«envm V1a1n1§18}§(3§1¢§&)§/?16%v8

1(0) l

no) - 3- ($3 |5 The iflgepRaRYAdH SFRPRTEIAS

89

558@330;—@“%1%%'()[” %Rexg ﬁ;{ Fiﬁ gS%s'té?n §P@&%QLUW@§6 LR PRIONT, 3S/5).

(S)-2-(3-Pyridin-2-yl-phenyl am no) 3-(3,4,5-trinet hoxy
ExamBRENYE)-2 DD R-AibEerdE-B A/ arifoYE).(3 QQﬁerﬁQ&Qﬁ)henvl)—nromonvlamino]-
3-m tT- FERRS A AN (15 38R, §'S)ti99£%ﬁﬁ%9ﬁzlll§ 5-Eox MA-bofR5. 3
tric h1.0 HF&BE% B ARG nAde LR

[381] The title compound is prepared as described in example 1 but using

[\

(S)-2-(Biphenyl-3-ylamino)-3-(3,4-dimethoxy-phenyl)-propionic acid.
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9.97 mn (System1); Rf= 0.23 (CH2C12/ MeCH, 95/5).
Step 13.1: 2-(3-Bronp-phenyl)-pyridine 5 [391] The
W paokessefpound i s prepared according to |iterBtTU82003/037940
procedures: Zhang, Biliang, Breslow, Ronald Ester
Hydrol ysis by a Catal ytic cl odextrin, D|rrer zyme
M m ¢ Wi38R] aliletcaimipotids FES-MS: 724.A KMHELIGrRHC: s;nglmf:ak at ty=

Chem _Soc. (199 7) -1681; M Van der
11.755mik Systgm @e%rﬂ%&%@ﬂ&fﬁﬁég@ F. Bickel haupt, H.
KOOIJ man, A L. Spek Synthesis of Novel
Ste 5". ﬁl% O %e t@&l n e -rgénic acid

For m-at | |§ bf : P eec n D uél 18 P -i: aaagégg 16dd %ES)—Z—(Biphenyl—S-
ylamg(d&)—@ £53metfRoy-bhEd/D-prioy 10% d@ﬁb@b{hmﬁmll)dmt oding Bié3 R:
u

[e Bond. Organonetalljcs, (19

dimethmoypheno)- L-[algigg]e ( l@rpc‘él) c Brpeatign bgyfth ](gggalbm[l;@jmfé) afforded

the uz’dﬁégm %4,11%? ;@ ﬁ%a?%g? M;i?]gtlg%Lq] 2§1§%§§§1&{Pt% 9.1Bfmn Qs sfem 1).

ii2-yl-phenylam no)-3-(3 4 5-trimethox

ExarPB8 OY(R): 19'@@'20??5?2@ Ighen 1303l 3-{3.4-8ir GHBOMryD-
pron - TS LA S b RSB 2t

(exarm B9) Bl %C%&P%“nﬁ%xém@ T R i & e s

588. f’mﬁ] cRl+ 0D YCNREOMEDIBQN/520/ TFA) af forded t he
title conpound; 20 ES-MS: 409.2 [ MtH +; HPLC: single
peak at tR= 6.64 mn (System 1) Exanple 14:

Exariple-13: (8:2a[(5)-2-(B-Igcaprommd phe hexvphenyl)-

propixmghyiinof-hoet!BA 08 R) S-methiyrb( ﬁch%S PR ABBY.9.9-trimethyl-3,5-dioxa-4-
bora=tHE@D6[6MY] ol dk4-pthuty|-butvrealidbut y| bor oni ¢ aci d [ 394]

The ti twgssyom@ w6 compPiiiaprpard ad dswribbéih éxangplaiplieusing
2; ES- 25 6192£MH] Rf = 0.044 (CH2C12/ MeQH,
(S)- 2963’ B:ppro@xhplpﬂnglapgno)- -(3,4,5-trimethoxy-phenyl)- propionic acid.
é ?en;—l g (596) 2716668 ARG ha Sy NASTA0)s Ry SEBLL: SHRBINRAY at t~
= @asredytl; NiddIR) 9 methyl -1-((1S 2S 6R
1. 89rngﬁé Iédrggwmyl) Bk:g$y?'¢-2butff%1m e -butyl]-but r 30

[395] The t|t| e conpound I's prepared as described in
Stepeid Se2-134 enylamino)-3-(3.4,5-trimethoxy-phenyl)-propionic acid

(S)-2- (Bmmg ﬂﬂeycbmpbmﬂi)lls Prefpared, ad desarived i )-BHBmghenyl-3-
- 96

e SR hE P IOPITIC AT (SR e T TP agibd o

isop g)ylbg %@ Q%%Qﬁ%@'\@%ﬁcﬁﬁ!nﬁ?_ MﬁﬁcmcwHJO/TFA) afforded the title

yl'am no)

competd; iﬁJStMSx&?Abh@Myﬂ ; PRI csmgie aczakcat L:39%PS mhe (Systane 1).

compound i s prepared as described for

S) - 2- ( Bi ph | 3-

( |p ny SI2r (Brhee ' w4y Bitamgthoxy-phenyl)-
nr_omwnummmm S—Imwﬂwirhu&vlbmmmcvd)om 050895

PCT/ US2(888] 03 T8 4ile chRpBumd isprepetddmeydeptrie fin) exanagde 3nES-MS:

sga 3G Myt Re L0 SN bisfsf e OV F20/ TFA)

Example 13: (S)-3-Methyl-N-[(R)-3-methyl-1-((1S,2S,6R,83)-2.9,9-trimethyl-3,5-dioxa-4-
bora-tricyclo[6.1.1.0*%1dec-4-v1)-butyl]-2-[(S)-2-(3-pyridin-2-yl-phenylamino)-3-(3.4.5-
trimethoxy-phenyl)-propionylamino]-butyramide

[389] The title compound is prepared as described in example 1 but using

(S)-2-(3-Pyridin-2-yl-phenylamino)-3-(3,4,5-trimethoxy-phenyl)-propionic acid.
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afforded the title conpound; ES-Ms: 408.2 [ MtH| +;

HPLC. single peak at tR= 9.42 min (System1l1). 5
WE2@0508931.6: (R PCT/US2003/037940
{(S)-2-1(S)-2-(Bi phenyl -3-yl am no)-3-(2, 3, 4-tri net hoxy

- phenyl

pr opi onEﬂ99]n Hisle @mperndI ESMS) 795 atMVRdTL sEREChsinglswed & tr=
oo e 08 S A g = oo

0,23 (GHRCI2/ NeCH. 95/5). 10 Example 17
StepSIZZ 12216 Drodiol ticBeHZNtiamy- phenyl ) - 2- (bi phen

%1'3? Lny |n oﬁgﬁl R? h gmﬂ: ?‘ﬁh fd?if RI§P§T§d g&coggng %o 51teéa re, procedures

Zhatlg; Bilfengd| Bieatod, [Runatd Ester Hydrolyszs by a Catalytzc Cyclodextrm Dzmer
tric cIo[61102 6] dec- 4 tyl]- yam [
EnzymedMomic vt %%Eﬂéhélpfyéldblﬂéﬁé%é#w de @?&1 %ﬁ iﬁ"??k & 19(7);
- A. ten, F. Bickelhaupt, H. Kooijman, A.L.
1676~ %&igl\fs\/@gd%? %%y\/ o eé/ﬁrvr]ik (Telmsah grr1] i éc yel aar%pncéi 0013
Spek GmtﬁeﬁﬁbﬂVov]eBP[zd@@}zaZfeitel-lénsed Bptenrde LESnNSMeT T -Ai‘) R =

Pyri‘[ﬂqfw'c_"]@y byzé(}_l HAN Slé%%g@ﬁo%gé‘/ ee-&e@égﬁe@%f?)agac(yc es ]\?es *&\)fé)P—CH(.?—
—A;g Pad b&%ﬁ%}ﬁlﬁa%&én HBaP!Q DBubRIEMAENDrg o Tl | 1990R 18(8),

ionic acid Thé title conpound is prepared as
14024 &4Cr. i bed for (S) 2- (Bi phenyl - 3- 20

{le)a(lgjn-gf 9% ( a‘mé CHERRE whd ngsé;? y%%gry@)ﬁﬁfoﬁh’?ﬁ gmgf%'pq-:ak at tg=

(&5 | i d

64 5rgSISUn IPRE NOTN GLREGRAR AT by weLc
(CH3CN H20/ TFA) afforded the title compound; ES-MS:

Step4i32: 3S I-MedPyiididP2-Gl-phénylinginpeRk3 4 St trinRtlidk y4thenylx-propionic acid
(Syst em§§93 APe @ﬂ@@@hgoﬂiﬁi is prepared as described for (S)-2- (Blphenyl -3-

R S enzyl ox henyl ) - 2- ( bi phenyl -
ylaréla%br?n@{, D trlgn(etlzoxy—p enyl)-prosi)lomg acFid (ex%rr?ple 1)(but FL)lslng)é (3- Bromo-

e GO A P 0 P B s

ES-MSS 809D €N-HH] " &XRIND] single &ﬁd‘t@—66@ﬁnﬂ($}?¢k€hﬂll) Rf = 0. 65
(CH2C12/ MeOH, 90/ 10). 30 Exanpl e 19:
(R-2-[(S)-2-(Bi phenyl - 3-yl am no)
Exadipl, Bk (R)-BadMéthyly L-§E83sdrnethyb2 d (5)eh(A-awiidin]2- B-phenplaming)-3-(3.4.5-
trimbthRy-3hembmboplon{ i AS Ry BS)in@,-Byut9lorimieadig| - 3, 5- di o
xa- 4-  bes@)t 1mhe\tele@bfpdudd ©Prélarddes-désoribed hutydniple 2; ES-MS:
-butyram d 403] The title conpound is prepared as
619 dd¥EHI HBA=i @p%ﬂ\ﬂe@% 9%31-ng {(R) -2-Methyl- I
[(R-3 rrethyl | -((1 S, 2S,6R 8

xample 1524 &—i ({ﬁil 3 § ‘iian%ng) § (E %r4atr13?r?ethox -phenyl)-
ipﬁlag%i;p -3 Lnetﬁvl.-\&f é‘% mZM 1,\(,( i’é‘b% 6R‘ﬂ5‘3&[ lé) 5\’;7 mEXIIl?{PwSldioxaA-
O {

otrpotia.

bor o)

AR, STRY 11.7 _
mn (Syiﬁ%ﬁh e Ltk £og1pggnct @m@pﬁquwgdqscrg)gﬁgl} exeg@)]lg\b%ut using

o R BHSRSeR L RO G DI i,

9-t ri met[p9d]- Fife dorapamd: ES-MS: 754 4 [M+H]"; HPLC: single peak at t,=
bora-tricyclo[6.1.1.02 6Ldec 4 butylcarbanDyII pro
12.08ythin-(Sastomrt) cRere DG6H(EKRC le}(DHe /é}

Step 15.1: (S)-2-(Biphenyl-3-ylamino)-3-(2.3.4-trimethoxy-phenyl)-propionic acid
[397] The title compound is prepared as described for (S)-2-(Biphenyl-3-

ylamino)-3-(3,4,5-trimethoxy-phenyl)-propionic acid (example 1) but using (S)-2-Amino-3-
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[405] The title conpound is prepared as described for
{(S)-2-Methyl -1 -[(R)- 3-methyl- | -((1

WE2RF0ERIBS) - 2, 9, 9-tri met hyl - 3, 5- di oxa- 4- bor a- PCT/UFDF037940
[ 6. 1 1.02' 6] dec- 4-y|) 5

ar ba ropyl }-.carbapi c. aci t- e

@3 AR PRy oS b BARTR P B EreHEX By
affordell 1% nd BN 482 dritrHbr dExaerd r?ealggtt =9.42 min

(R -1-{(R)- -[(s) 2- (Bi phenyl 3- vl am no) -3-(
(Systent 1).met hoxy- phenyl ) - 10 propi onyl ami no] - 3

-met hyl -butyrylamno } -3 -nethyl-butyl boronic acid

[407] The title conpound is prepared as described in
Exa@BRMY: R P1- {ES=MRS)-26B3p1enk M Mlamind¥-3-72.8.408@nethoxy-phenyl)-
propg&‘q 46 VB ik thAHubyry 1B A0S Snefilvl-butylboronic acid

ho n;/ |Zi | ~'?8] < THe RIS QanpUuﬁ/d S %éf)g}ed‘sas (@dsctibea i {5%&519 3YES-MS:

618.6|[NbH¢'kaaI®iZ’BO(E%ﬁ€nﬁVﬂ6@H, B5/50.R) - 3-net hyl -1 -((1S 2S 6R
8S)-2,9,9-trinmethyl -3,5-di oxa-4- bora-tricyclo
[611026 dec 4y| -butyl] - but yram de [408] The

Example| I/ fprdr{idpd sloxypheny)-A«4bip ezgéﬁ;y_lamg@;ﬁg@_gyl;ami

methyiNV- [(R)3qmethyl-1-((1S.2S. 6R 8S)-2.9.9-trimethyl-3.5-dioxa-4-bora-
tricyeR[6.2-1(B e dyy)-Butyl [dmityranid® ( 3, 4, 5- £ r i net hoxy- pheny! )
- pr opi oi399] adihd tltl[eéeﬁxbofﬁld is @refp@fﬂd@ls ridscribBd hdbexatipsle 3 but using

+;, HPLC. sin pea tR_ 20 11.71 min (System
<s>—%—§”* E]RFZ-‘/I@%P h%{iﬁ-y i59)-PrepigFioacid: (R)- 2- (B

phenyl _ 3400 ari; oy &lﬁd“E -MS: 770.3 [M+H]"; HPLC: single peak at t=
5-tri metishoxy rthenoﬁg-proplSon?c aci d [4![0] Thesmgepea(a

12.46 mncqsysﬂema) JREPaTe (CHSCIHRSSIIEHS Y. or
(S)-2-(Bi phenyl - 3-
yl am no&_ 3-(3,4,5-trimet hoxy-phenyl)-propionic acid
Sten(le’/xh h)-&-(4 \Bemvlomwphenvd)r@ ~(Biphenyhd-yiammeg)-propionic acid
( 3, 4, 5- 1[401|ieﬂﬂne)t1yle pbmpylhr)dlppoqquamdms dasdridbed for (S) 2-(Biphenyl-3-

yiangigg) B orr ey tearigipionis pid (SR gt REHE (5)-2-Amino-3-

(4—bé1§$/§;x?fﬁh%ﬁyl)§%p1&1|ﬁ@ aSM TbhRs9l-10% osme) Punﬁcatlon by MPLC
5-t r| nmet hox S‘E)'heny pr opi Qnic acid

(CH&E%%WbaﬁordGQme[tﬁt@Z]omwed EnMSsd2y. AeMAH] ; HPLC: single peak

r utd rerral ni ng D-am noaci d-net hyl ester is
at ty 3§%8II§1§12(§3'% eacetyl ated using protocols known in

the art; [a]D20 = + 19.7 (c = 1.04, H20): ES- MS:
Exaréxﬁl@- 13 IM” tﬂ{ Z'S) 2S T(§§U3G(4E§e%§vl%§wtbﬁ€n\g) %J(bi%h&n(l SRR

y 5’
633.9 nR amfﬁcqcrﬁc ea)H botiygy.yl am no
':Lw f but rgﬁf{c aci d [j413] The title conpound

IS prepared as descrl bed in exarrpl e 2, ES- I\/IS: 618. 2
o R p P n 5 A c .

propﬂﬁﬂlﬂnﬁﬁ@BB—%M#ﬂDﬁm%ﬁﬁ&Wq ( 1%@18‘8)—239 9-tr1methv1 3.5-dioxa-4-
boraltBrydle[6(1S) .0 2% 43 pRB My Bbityedihide) - 3- (3, 4, 5-t ri met hoxy-

phenyl ) {403] The title com ound is repared as descnbed 1n example 1 but using
am no] - 3- net hyl - 3- net 5-tetram

[
(RO Ay T2 (B) BT b b1 T35 3. Sistyati s phcami-Goora.
tricyclo[6.1.1.0>%]dec-4-yl)-butylcarbamoyl]-propyl} -carbamic acid fers-butyl ester.
[404] Title compound: ES-MS: 754.1 [M+H]"; HPLC: single peak at t;=

11.73 min (System 1); R¢= 0.52 (CH,Cl,/MeOH, 95/5).
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[414] The title conpound is prepared as described in
exanple 1 but using 5
wd@ t@poDspet hyl -1 -[ 3-nmet hyl -1-(4, 4,5, 5-t et r amet PgT/UE2003/037940
1, 3, 2] di oxabor ol an- 2-yl) -
butylcarbanoyl]-oropyl} carbam c acid text- butg
Qile 4VEXhviHe Btmethpnby (18 2Si6R. 8520 Pettimathy]-3:5-digxa-4-
boram:lmtmf 6.1. I8 \or-470i2-bBtyldakteion]]-pieb e} -dafbantic 3dident-butyl ester
(Syst enj405] TRe StleporRBouhd is prepared as described for {(S)-2-Methyl-1-[(R)-

st B GBI B BT b o

butyl%&x‘bgmto ﬁ’é&la}/ lear®8tnfd adid APt bk ester Yéx%ggﬂ’é‘fp g&w gl_lt' ising Boc-D-

prepar nal ogy to the synthesis
valinkFlayeh): | -[(R) -3-methyl- | -((1 S, 2S, 6R 8 95-2,09,

O-tri - 5-d - +
tri 2;/39%1 1%&160:?“%1%@2%%&?%ﬁtﬂ]{\@ﬂ]mmyI ]-propyl }-
carbamc acid tert-butyl ester (example 15 1 (c)).

Exathfid 8b: @)H- RSy sqBifken M-y dind)-1-Mtb Hrinfeaiil gherd)-
op Dnvlammo] 3-methy]-butyrylamino}-3-methyl-butylboronic acid

! il ;{]enytzg(ﬁ] the Rud cmﬂf{&un‘a id JL%P 18 b5 dederibéd IL'h éxrahﬁé Q%MS

618.2 [ M PR 201088 (C B, OBMBOHS/S) yI am no} - 3- met hyl - but yl b
oronic acid 20 [418] The title conmpound is prepared as
descri bed |n exampl e 2; ES-MS: 618 2 [MH-; R=

ple 26: (SHPIRI2NBIhensi) -slamingy T(3.f:ddrimeioxyhenpdy- 6

pro p@alaannb |63 ﬁﬁthM[g&)dt—mgthll 1X( @%&ﬁ&’&g’&&_,ﬂanﬁhﬂ 32§=d10xa-4-

boraRieRid63) 6= Bec4r-1) batibhutyramide
- phenyl 4081 [ 2hé 8t16 benpoutddb prephied as aésetibed iodxanidfe 1 but using

ropi onyl am n

(R)-f-eBl@b@rnW Nalpl(rpg) 33(—”’5?@5“#9/1]“6‘11107@('@9“2@ BRPigBiC.aEid 9 trime

t hyl - 0 1 + -
doe- -y PBbut Bl ConpRbRTs RS T4 oMl HPRL: snl pecat oo
1.7 BR(SRRREN; .0 b1 MBI, 957 (F) - 3-ret hy! - 1 (1
R 85)-2,9,9-trinmethyl -3, 5-di oxa-4-bora-tricycl of
6.1.1.02' 6] dec 4-yl) - butyl carbarmyl] o
Step -2 rlo p)-2(Banhbeyt = yieoiigh t % g | Adidn
of the RH®H|eph36tlé deppaireds pmpémedlapHesmgbecbfmd&)}ﬂf(&phenyl -3-

ylamgf Sl Iﬁgl}idﬁ)iﬁlglﬁﬁqo§y é)lﬁgqx;é) gl%i;}éjniplech%%( H: I)L,But using (R)-2-amino-3-
G4 gnﬁ%&ﬁfegsphag}ﬁmﬁog @m e B%é%gsgﬁéo\ﬁgf | d

as the partners
in each[ﬁdmpll“lttagconmmndtﬁﬂ E3:e4688, Mﬁi]anHPéC1§lﬂgle peak at t,=
respectively. The title conpound is obtained as a
9.10myaAPYSSNG: 782, 3 [I\/H—I]+ HPLC: single peak at tR

11.76 mn (Syst em 1) 0.61 (CH2C12/ MeCH, 90/10).
For t?lﬁf}’l%h gﬁ) g’:CTé ltjf’?l%ggéé(Q Bﬁgrﬁ%-pgf?o'ﬁ% £if8e example 1.
A- Di rret yrtl%tlc‘(@s?}Hté%}]gﬁ %HJ@HVP% D- am1n0a01d-methylester

“is hyﬁ?cﬁ&ééld%ﬂh ﬁ@éce&ﬂ&t@dl Q&ML ?fﬂtc’%&s known in the art; [0t]p?® =+ 19.7° (c = 1.04,

hyl - but yryl am no - but yl boronlc acid
H,O0}; LEBBMSF B§612|[M4é{]8mmgiapdalq$tpr fé,ybamm (Ssteeeri bed in
exanpl e 2; ES-ME: 646 2 [MH-; HPLC single peak at

tR 5.90 m'ngS%/Ste Rf =012 (CH2C12/ MeCH,
Example 22: (R)-1-4(S [(R)-2-( mhenvl 3-ylamino)-3-(3.4.5- trimethoxy-phenyl)-

propionylamino]-3-methyl-butyrylamino}-3-methyl-butylboronic acid
[413] The title compound is prepared as described in example 2; ES-MS:

618.2 [M-H]; R¢= 0.20 (CH,Cl,/MeOH, 90/10).
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5 90/10). Example 27: (S
-3-Methyl -N-[(R) -3-nethyl-1-((1S 2S 6R 8S)-2

w@2@4p5080%t hyl - 3, 5-di oxa-4- bora-tricycl o[ 6 1.RCT/US2003/037940
02' 6] dec- 4-yl ) - but yI | -2-1(S)-2-[2-(3-phenoxy-phenyl)-a
cetyl am nol - 3- 3,4

Examp n_ A HSHRAENY 33 ;:L!_ﬂ._ei‘“ 13 .5!,‘. OXNRNGA 1 0
propiatyiamitelk3 miathd-Vbdrmethyd- - &40 . Svieiramethyldm 3.2 ]dioxaborolan-2-y1)-
buty{J¢i8i)tyiadmids hy| - -[(R)-3-methyl- 1-((1 S, 2S,6R 8

S) - 2 9 $4It4l]l mae kiylk camﬁoﬂldu@reﬁ‘atwraadbfdnby@ irgxanipld 1 &t using
Je %_ but yl car banoyl 1 i‘)rr OE%I%- r bal\m c_ %m d
{(Sh Meﬂtyétlyﬂ r@%ﬂl@klﬁ%éeﬁ tergeihy i bf-2{Hexaorslap2

buty%&%@%ﬂa@g@%&?%dpgrpgggyg&ergjescr| bed in exanpl e

But oxy c #4150 n{Tha titla ceRp (@ ddis Sbtairiedes b oxydegitedudt;) EpMipi792.3
' - Phepoxy- phenyl ) 15 acetic acid (Trans
MJ% |Pg9%<§ié S'&i,mlflggys,tglﬁggkvi lie, MD, USA) as the

partners in each coupling reaction (step B, exanple
1) respect | veI y The title corrpound i s obt ali ned as a
4 >[1.8i24dl

butldRr ainc36] promy 1l Sgsteriv A0t &R-bue] Bder( CHRCL2/ MoCH, o5/ 5) .
20 Step[&ib]1 Thé ile 2oin@otnd3y peapyradrib anylb gyiodie SyrtBesds of {(S)-2-

5-tr|rrethox enyég g@ogl onic acid 4422 The title
MetpgripbBie- methsl i HSs15 € Sk e ermasbd- iyt borper t -
tricy%bi@ géﬁﬁgmﬁgﬁ rpg?bﬁ't% C%B o?l] #;}Fllg_% ?@r{ﬁ RRE B bt QRdrQexample
1 (c)).S) - 2- Am no- 3- (3, 4, 5-tri met hoxy- phenyl ) - propi oni c

d. S- H{ M HPLC:
?(I:?I- 4. 8 lf#‘ ye’i@éqléﬁ%%guﬁgﬂwgﬁlg% @ig’gl an Equ[ a] D20 =
+ 13.4 (c =1.01, nethanol). Exanple 28:
Exabfic 41l LBl ol 49 a2 sl e o1
propl %le{)rglr oFI&X ?ﬁyl,— u&@ry]arrﬁno}-j-me[tﬁ\ﬂ-a q Srbontt et |
The tit 141 Fbs&#acp%lpé\l@plapée@ %&geﬂ%s@alwn&l%ﬁ MS:
6182, élvf-ﬁj Nﬁf—o’q‘%%@{z@ 95/Bj HPIW: ko (ehiesCak 2/-Ms OBlmin and 6.36
Exanpl e (S) - 2-1('S)Z3- (44- Benz
mln(naherly]l))(Sﬁtérﬁ%QB benzyl oxy phenyl -acetyl a| ni nol -
prop| onyI amno -3-nmethyl-N-[(R)-3-nethyl-1-((1S 2S 6R
-trineth I 35 di oxa- 4- bor tr| cycl ,,

Examn 215 (&Hﬂ{ (Pl 2 3 qaty
Dromcm\/ll@nmahﬁﬂnethvli -A-[ » l-ferGhS 2 6R SS) 2.9, 9 trlmethvl 3 5 dioxa-4-

borafttisyelaiohel A 1]1déc-4-yRybiBylirbutyydmide - (
S, 2S, 6R[4819) - Th8 t19letcbinp9tnl[tyils -pBe;pEare(dl fmm{éS)m}Miaﬂn)rli le(B)-8fmethyl-

1 «wpzs,sw%w] S Smethi el THRPORUEbIS | b9 et 400 on

t I
R e TN P e S 8

(depri@e @00 PR PreEinteIReG He0 37 ex@nple 1 but using Boc-L-3,4-

dim%lg e)%ﬁ)i%@ﬁ@l%%ﬁé Xt%tl?%%cé? iragé) Q}y #@e@o??—pﬁ%&{hﬁ ac% & rans C{Vorld
Chefdl@iH, &), RodkPfle; MROAKYA | dsahe PtnekiNeadls cédjﬂm?&édcﬁ@ﬁ $step B,

in each coupl ing reaction (step B, exanpl
exampls daaespeetively. Thee tifle campamgduekiaingd ahe ﬁiamad“i NS 782.3 [M+HT;

HPIR® sH1d $8Wat t = 11.76 min (System 1); Re= 0.61 (CH,Clo/MeOH, 90/10).

<
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ES-Ms: 842.0 [ MtH] +; HPLC:. single peak at tR 12.19 mn
(System1); Rf= 0.37 5 (CH2C12/ MeOH, 95/5). Step 29.1:

W@ B0g4s1Bexh z PCT/US2003/037940
yphenyl) - 2-t ent - but oxycar bonyl am no- propi oni c acid

[426] The title conmpound is synthesised as descri bed
Exarfigle 26 JRIFL-€(8)-£-{(S)-3-(3.4-Dimethoxy-phenyl)-2-[2-( 3-phenoxy-phenyl)-

acetyBurhimo-peaphendnsind h3-18eth 9l Bytiryvianiine}-Braxath iHmbylbyropiccasid
ni c aci p120FExahptitte Smpatindst prepareg as descfibahin example 2; ES-MS:

645 ERNRY . PbC el s it 600 ot {815y 40 Gy MeO,

npl e 30:
90/1%- 1-((S)- 2-{(S) - 3- (4- Benzyl oxy- phenyl ) - 2- [ 2- ( 3- benzyl
oxy- phenyl)- 15
Exargie DY} @9Y13001etHy1- AR (R1BLASM 710} (3 SIDS. 4R/ BS PRDVI- i inddthy193), 5 -Bioxa-4-
boraTREVYS (5L Y PRI ONVS- bﬁ@lﬁzlr(!s%&lrzT@epHehshﬁgh&@mméﬁdalhﬁm 3-
13,4,?-rtﬁ] %gy %ﬁelgﬁﬁ&r,oh%% lalnﬁnéel ES- Mo

(9)- 2- [ PN 2 Thgfmaspeied; Dfr%Pﬁ’f%@?ozp EGIRLE hﬁ& 1[R):3:methyl

1- ((nsl 28,8R SBF—QJ@I DNy IR} -dfoxaet-byta-tHeyd66di Lo=gdet- 4-y1)
(1S,25,6R 85)-2,9, 9-trinethy| =
butygaﬂ:iam@gl]mrg@flb-_cgq%pg%;%d Ee@;t l1ut1 e@ter })y reiteration of the 2- s’cep

(deppo?gctfén)éaﬁ%lpd‘ég éHce eggscg‘ﬁgg(? In ;{g&p&é L %@-@t&ﬁ

repare SCri I N exa

Butok@@rb&tyﬂhhilnw}-(ﬂ 4 S{tlﬁﬁ)sﬂﬁxﬁphhwﬂ)—pﬂopro@l(clacﬁi 28] GRPhenoxy-phenyl)-
8S)-2,9,9-tri di_ox

acetig APy STA5p Vo714 ot o KPPy e Yo S i Ba5tieg i gch
coup‘?l'h ?Egcﬁgﬁ@t% B eé'xtan%'ig %l ﬁéc%rvelyz =) hE:‘h@lQ]cofﬁF)Bhﬁi is obtained as a

oun HPLC. sin eak at
yelldvaoanﬂ, ESAISB 2. 6$M§1Ha]m HBLC anglapealc a(t@Hzﬂl% wem@ystem 1); Re=
95/ 5

St
0.53{(@1-;)2&13 eﬁy?i/ﬁ)[(R) 3-nethyl -1-((1S, 2S, 6R 8S)-2,9, 9-t
ri met hyl - 3, 5- di oxa- 4-

Step ”:v -.- 7953£ g‘r% ‘ in‘ii- -344¥|tr1met OXV-D e 1- o1omc acid

30 [2431]° 0o Lhe ':".' 357 s a5 deponied °§ PYfe
Butcfx?éarf»&%)larﬁrnwmi 4Jtr1fn@ﬁbxy%h8iﬁllﬁyﬂop1dmc ddid (ﬁa%ﬁl@@ buft starting

9-trinethyl - di oxa-4-bora-tricyclo
frony (§)-2-Amdm-5(3 ééetrma}zlnc)x,y phenyl) proplomc acid.

but yl ca I +1 but v e

(exanpl L‘&?ﬁmf}% Ip%lgi}l n?g%@ég [pﬁ}gl ’nlght‘q‘ 1#1‘—)/4 855t (8ystem
2); nq.%_mgosus@ oCERME = 419.42 (¢ Mitd 1+ mckik6)). Si ngl e peak at

10. 05 mn(Systeml) 35 Exanple 32: (R

1-{(S)-2-[(S)-2-(Bi phenyl -3-yl am no)-3-(3,4,5-trinmetho
Example8e (R-3-Maphydpli- iNA3amethyl-2 465 eX-[2v( yhenoxv—phenvl) -acetylamino]-3-
(3.4 grtiaraokepheey)-Bropdnyidmiboil-htoxyd amino } -botvibdrddi2 acifihe

t I the cqxguggume kifle @bmp@mﬁs @ﬁe degck idbagibed iresanmple2 25 S-MS:

%%E[L = 15 (CH2C12/ MeOH, 95/5).

676. 2@4:@] 2B07.0d9d @VﬁPQgZ%’@ 037940 Exanpl e 33:
(S)-2-[(9)-2-(Bi phenyl - 3-vl am no) - 3(3

Examn% & @3929{‘( ﬁ @e&yﬁgnzv pﬂh%HW) %%Qg-benzyloxv-phenvl) acetylamino]-

propionylamino}-3-methyl-N-[(R)-3-methyl-1-((1S,2S,6R,8S)-2.9,9-trimethyl-3,5-dioxa-4-
bora-tricyclo[6.1.1 .02’61 dec-4-v1)-butyl]-butyramide
[425] The title compound is prepared from {(S)-2-Methyl-1-[(R)-3-methyl-

1-((18,2S,6R,8S)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1 .0%%]dec-4-yl)-
butylcarbamoyl]-propyl} -carbamic acid tert-butyl ester by reiteration of the 2-step

(deprotection/coupling) procedure described in example 1 but using (S)-3-(4-Benzyloxy-
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4- et hyl -pentanoic acid [(R-3-nethyl-1-((1S 2S 6R
8S)-2 9 9-trinethyl-3,5-di oxa-4-bor a-
WO eoogpisef 6. 1. 1. 02' 6] dec-4-yl -butyl]-am de 5 paBB$20031€37940
title conpound is prepared as descrlbed in exanple 1
but using {(S)-3-Methyl -1 (R- met hy ((1
pherg))- %test-bBpxym?sgnyiamlgo—pgom@mp aeidiapd (%*Phe@xy(ﬁhsﬂ%&l)z@cﬁlc acid

(Tra%g ?V%rg{ ('é?%ig 091% 6[nf;) Rgcl%w {:M]Banoy ]as Bh paftpers in gach coupling
reactién (htdpeB} exbtﬁp](é lﬁﬁdspcfcu&lal@ (Iﬁ):-tﬁle cbﬁipbh@mslobﬁamed as a beige foam;
dlnethoxy p en pro i oni ¢c_aci d,

S-S B0 ONpOUR1 LIS e Pk 2 o mﬂH Yetora i U
Ha‘é@é\&#,\/i%ﬁmn (System 1); Rf = 0.59
95/5) Exanpl e 34:
(R) I {(S)-2-[(S)-2-(Bi phenyl-3-vlam no)-3-(3,4,5-trim

StepSINPX%)-BR8MBEnY vloxy-phenyl)-2-tert-butox ycarbonylamino-propionic acid

pr opi on ;
D et P Rt aad B SPABOTIA Rriocd for (S) 2ot

Butdxycabepgnmihoa’-(218 detrinetiobxiyrphengdipplapi@ic ESd KBxamls 3) but starting
frong%zBenzgf{\/lj_,%dsingf(Fﬁlko)' 14 (CH2C12/ MeOH, 95/5). Exanple
(S)-2-] (A7 2-166 ehepdindSEY NG 370) T B, '"[-?It’]t@xt}(‘ BTSN (System

- propi onyl am noI 4-" et hyl - pentanoi ¢ acid
D). 1(R-3-nethyl-1-((1S 2S 6R 8S)-2 9
9-trimethyl -3, 5 di oxa- 4- bor a-

Examﬂiecqucm?g@mu?&ﬁl A ot O, 2:1 i}pﬁﬁﬁ#ﬁng

-

acetylagiio ]rggﬁ% yé%gg hydbutvrylaminey-3paethyl-b
S, 2S, 6R[43) tifled ﬂplﬁét)mﬂ is prepatads deseribed i example 2; ES-MS:
1
705% M%@ g%d Sel 2 Cﬁz)c-%lh/ltegl)ﬁdgéggnoyl ]-butyl}-carbanic

acid tert- but yl ester and (S)-2- (Biphenyl-3
Example?dli: 09)-2 3(S) OABIBhMK Y~ DARIAY]-3 A B UGBt Ko Chlbny[)436 1
DronTbﬂleﬁn&G'[f?}QH&ﬁvl %’tdﬂ@xc 26Q8HR)-BMith1-1 HFI’SQS 6R.89)-2 9peRimethyl-

d*Slgeyat ?j!bﬂ%ﬂ -afhidg O- 70
0 | glgﬁg n%lr as rﬁelgl%r be 118 5 ne]%lﬁ 1 but using

{(S)phB/MIhQI 1- RR@QL@B&&Bm(MSLZ%R;EShy 9=§]@'&nﬁemyzlyj Sudiaxa- 4—bora-
I d‘t\élboronlc acid The title conp ?
tncsﬁ}céédrle &gec ¥obpydaathamoyk by -carbapc geyd f@?%uay ester.

Eg H]2 ( ip enyﬁégorgﬁam nog%ﬁéwﬁ%—i Eﬁ@%{é@Z{PL@‘%‘{Hﬂ@péﬁ A

11. 793:1 stbm! 19 {R 502268, 88Me08, §5/5).ri met hyl -

ilﬁggg 4- bc))ralltsgl c;ScI g)[}?M 1.02' 6{ dec-4-yl) - butyl carb
anDyII ethyl} 3- (3
Stept 31 het(Bha¥Methgln yhand lde fremethyl-25-dioxa-4-
boraeswivgdoftdl.l 9 Hd%él{vé)dblaslcatbamnvlﬂiémwlhcaba]m aid rdptibutyl ester

using {43)- ]I I{e(tiﬂ)e—canﬁdbtlﬂityis Iirepaﬁ{dlas described for {(S)-2-Methyl-1-[(R)-
5- di oxa- 4-.bor

-m@rawbwﬂaﬁ G 5Sh3: O agaetmlga 5 oyt BaPIERLD-leh A geccd-vD)-
o A S b Mot St (AR G o1

leuciden (System 1); Rf= 0.41 (CH2C12/ MeOH, 95/5). 40 73
Title compound: ES-MS: 479.2 [M+H]"; HPLC: single peak at tz=10.05 min (System 1).

_.

Example 32: (R)-1-{(S)-2-[(S)-2-(Biphenyl-3-ylamino)-3-(3.4,5-trimethoxy-phenyl)-
propionylamino]-4-methyl-pentanoylamino }-3-methyl-butylboronic acid
[432] The title compound is prepared as described in example 2; ES-MS:

632.2 [M-HJ; Ry=0.15 (CH,Cl,/MeOH, 95/5).
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WD 2004/ 050895 PCT/ US2003/ 037940 Step 37.1:
{(S)-1-[(R-3-Meth}l-1-((1S 2S 6R 8S)-2 9

w@2aoniossvhyl - 3, 5- di oxa- 4- bor a- PCT/US2003/037940
tricyclo[6.1.1.02,61ldec-4-yl)-butyl carbanoyll-ethyl}-c
arbamc acid tent-butyl ester [439] The title conpound
is prepared as described for {(S)-2-Methyl-I-[(R)-

r?eng%h -6 (BipBeR: £ Ramino)-3-(3,4-dimethoxy-phenyl)-propionylamino]-
i s R

Ut n&‘e yT T -propyf-carbam ¢ acld

Lal oo 531 b Somhas: pratel s dcubedis Sat S By using

{(3)13 21 1%&%)% n%ﬂ%]lle((mes RSB, 0,8QriQbtHYI-B, S ¥ gi-arbotd--
trlcycl{)[6S) 12 f]@@) 43/-1)6181tp]|qenbymogl. yolug} -n@\jaamuc( @idyrert-butyl ester and (S)-2-

th | | |
ioBeghamiyn e e so By R e it T e compound
Title! o%n@baﬁﬁrmim 7d@3qNi-H1Ed; HPLexéngk @edk athS~ MB76 nBAQStem 1); Rt
~0. PMC zgﬁfegﬂ gF% (CH2C12/ MeOH, 95/5). 15 Exanpl e 39:

ylamno) N{(S)-1-[(R - 3- rrethyl - ((
I

1O

trimet h[ﬂ;@ﬁ‘ 1 piBniifly c@nwr@ﬁame@ere[i@aéfsmh@d {1} gjagple 2; BS-MS:

r |bed in exanple 1 but
602. fﬁlf)fﬁﬁﬂ‘”l?? S (Fﬁa&?iag‘d%é{{dgf/ 5 (1S 25 BR 8
-2,9,9- trlnethyl 3, 5-di oxa- 4 bora 20
Exarhﬁl'eglﬁct DIB[(§)-2-(BDHeh eledyimithg )= ettty yl)-paipigylantino]-4-
metlRA1-Bethfoid aLid [(eX3- hﬁ’%ﬁv)l’-ll (@ﬁS 28 6RIE)2S) 92rimethyl-3,5-dioxa-4-bora-
tricyklo @D hrad: YA 3, 4-tri met hoxy- phenyl ) - propi

w8 bt S
{(S)Q-—Nﬁt}(yfﬁﬁqm%m[&@égrylzlg%(/é S)ZI.? %?%?Lte_nﬁﬁhyl -3,5- glo;(a-4—bora-
R) - 1- -2- I phen m no) - 3-
w1 1t R 4pﬁ>e%wscarba%@y Jéwaﬁa%am%caé (i hiaheses and (6)2-
t ok titl d
YL GREAO Co A Sh  S corBeu:
[ M H] ; [436F cma)esam(mams WOS%[II\&)H] "SHPECanipEks mk at ty=
gS (Bi phen ylam n % &\4 thoxy phenyl
12.0 nmnﬁﬁ}emlp B BT EHFMeQHLI8/DS 6R 8S)-2 9
9-trimethyl-3 5-di oxa-4-bora-tricyclo

Exm%gkﬁ 1(}%%315%%—&@}%'@ pRH A SALRAODYA HRHIY phony).

propj -me o ] Yl heRtanoiamino b Eme-buiIboroniB acld ' —o &

The{ 13 mp l@slgl?q%g%éﬁy}p degcribg Qﬁféﬁénplez ES-MS: 572.1 [M-HJ'; Rg= 0.25
2&6@3 19, 9, 9-tri met hyl - 3, 5- di oxa- 4- bora 35
trlcycl o[6.1.1.02' 6] dec-4-yl)-butyl carbarmylg et hyl } -
Examplecdii ¢S)a(Biphenyi-3bylaminoda¥-¢(S) drdR}-3ymethyl-1-((1S.2S.6R. 85):2,00-
trimétBy PR Rlidxa34-pbaniiogle[s. . BoHEddredkyhfheylyirpamovpiethylle3-(3.4.5-
triméGbgly-phddBlprépiohemfdenpound: ES-Ms: 666.3 [ MtH +; HPLC:
single ?I\/E& ttlﬁ_)coﬁﬂ)oﬁ?d 1%%&%&%@%&%edﬁfcxdﬂlﬁél but using

(CH2C12
{(S) 1-[(R)-3-Methyl- 1- ((18,28,6R,8S)-2,9,9-trimethyl-3,5-dioxa-4-bora-
tncyclo[6.1.1.02 %1dec-4-yl)-butylcarbamoyl]-ethyl}-carbamic acid zerz-butyl ester.
[438] Title compound: ES-MS: 726.3 [M+H]"; HPLC: single peak at t,=

11.24 min (System 1); Re= 0.41 (CH,Cl,/MeOH, 95/5).
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74 WD 2004/ 050895 PCT/ US2003/ 037940 Exanple 42:
(R-1-{(S)-2-[(S)-2-(L3i phenyl - 3-yl am no) - 3- (4- et hoxy
WO plivasisys PCT/US2003/037940
propi onyl am nol - propi onyl am no} - 3- met hyl - but yl bor oni ¢
47] The title conpound is repared as descri bed

RY» 3 dethyis]- . BS)-EAHS j-brin L3 %

52

( S) 2-( Bl3ﬁh eﬁhd: tiBe yd)ram)ls ﬁre()ed-asi dmtlhgi(ﬁ}rdl(}%)q?y-ﬂ\/}e-thyl 1-[(R)-

3-may DL SRR Dl 3 - R iorg foyBlof6.1.1.0%dec-4-y1)-

butyltarbal® c)ﬁlb)amm acid tert-butyl ester (step 1.1, example 1) but using Boc-
uy but yl cggégnoyfl -ethyl }-propi o%am d(g, 1p0 [448] pThe) title

L-alalmnq@llllﬂdt)l s prepared as described in exanple 1 but

’ g)SI ggg %%@ugh@ﬁw 44§g£ [§/I+2I§_r GIPIPL% single peak at t;=

' 1t 1. 02' 6] dec-4-yl ) - butyl carbanoyl ] -ethyl }-c
1092%%1 C:sg)éggljé tent-butyl ester and (S)-2-

( Bi phenyl - 3-yl am no) - 3- ( 3, 4- di net hoxy- phenyl ) - pr opi oni
Exarfipl@ GiR6I(R ) 4H)-2F(B)-2-(Biphenvirdlylabrin e - (39,6 -tBndetebdl-phenyl)-
ropldnlyfamifié ﬁloﬁeﬁmlﬁ(ﬂ -3 RrethlbubdbaiBnidiaid( System 1) ; Rf =

e cSRHSInd iEPAPRIC ad desctiBid in example 2; ES-MS:
1-{( S)-2-] S) 2- (BI hen
590.9 [MrFLApR: 30(13, (@HﬂChﬂ‘ﬂh@Hﬁﬁﬁbnyl )
prop| onyl am noI prop| onyl am no} - 3- net hyl - but yl bor oni c

Exaipple ok (30 Bipher-Seslasigah an S 1R -SREEER- A7 SSSHH BEh 0.0
trim%t] glig bo ieyclo[§ " O@M “Butylcarbamoyl]-ethyl}-3-(2,3.4-

Wﬂ%@ﬂ&dﬁhenyl anmi no) -N-{(S)- 1- c[i( R) - 3- met hM
- 1- (( 1S[442] 6 Rhg S}le compowndtis prapstes|as gescribed in example 1 but using

(TR AP AT a5 o sty Sk bore

tricycR& 1Y | 0P JEeRL 2B I&ﬁrb%&o&ﬂ%l‘ﬂyl}%@rbbmﬁd &1@ wﬁpbmpﬁesta and (S)-2-
repared as described in exanple 1 but using {(S)- 1-
(Blpﬁqra)l -33ylpmineH3=(213, 4-@re1metgoyg)sp]gqaay1)garoplomc acid.

S)-2,9, _

tricycl %t% 1%541%4‘%1]% ' but cglﬂaanoyﬁ smF]hG)H fkatt
11. 7@mﬁ@§5téﬁ '1?‘1 rend. 45) (@M&c ?/M&BH 69°5¢sg( S) - 2-

- 1 sopr opyl’- phenyl ami no) - 3- (3, 4 tri met hoxy- phenyl) -

propl oni ¢ acid. [452] T|t| e conpound: ES—I\/IS 692. 3
ExaieH0+(RHRIS)-S (82« Bogwk ylad- 1Y% heh v
propionyldriifio PprdfionCHAGARY- B/E@thvlgﬁyhﬂboroﬁlc@cahpl e 46:

(R) 1- { (4941 2Thé Btle %omﬁoﬁrﬁaﬁw@ufedmbaewr@au 0xaBrlS82 AES-MS:

-trimet hox - phen L pr opi onyl am nol - propi onyl am no
59OP[MSH-] nBtWIOBBlﬁfJ{rMyG MNePE. 3¥PH [453] The title

compound is pr epar ed as described in exanple 2; ES-MS:

35 560.2 [MH -; Rf= 0.22 (CH2C12/ MeOH, 95/5 75 WO
Exa2plR4/10 08D BBipia LS 20 a3 39damethoxy-phenyl)-N-{(S)-1-[(R)-3-methyl-1-
((1S.,2S.,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1. 0%°1dec-4-yl)-
butylcarbamovyl]-ethyl} -propionamide

[445] The title compound is prepared as described in example 1 but using

{(S)-1-[(R)-3-Methyl-1-((1S,2S,6R,8S)-2,9,9-trimethyl-3,5-dioxa-4-bora-
tricyclo[6.1.1.0° “1dec-4-yl)-butylcarbamoyl]-ethyl}-carbamic acid zerz-butyl ester and (S)-2-

(Biphenyl-3-ylamino)-3-(4-methoxy-phenyl)-propionic acid.
[446] Title compound: ES-MS: 666.3 [M+H]"; HPLC: single peak at t,=
11.63 min (System 1); R¢= 0.46 (CH,Cl,/MeOH, 95/5).
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[454] Exanple 47: (S)-N-{(S)-1-[(R-3-Methyl-I-((1S 2S
6R, 8S)-2,9,9-trinethyl-3,5-dioxa- 4-bora-tricvclo [6 1
wa 20208895 dec- 4-yl ) - butyl car banoyl | -et hyl } - 2-¥GI/US2003/037940

- phenyl - propi onyl ami no)-3 (2,3

4-tri met hoxy- phenyl) - propi onam de [455] The title

conpound i s prepared from{(Sf (R -3-Methyl-1- 5
Exanplg 42: (R)-1-{(S)-2-[(S)-2-(Biphenyl-3-ylamino)-3- (4-methoxy-phenyl)-
Dronﬁn&&rﬁ@]&ﬁba@n@laﬁnmcr}l-imartdtiWI-bth&bcniomaﬂ bora-tricyclof

6. 1. 1. ORf46] d€he Aty tompdaidyis pphaday Hscribedinl dxanpidZESMS:

aC|dtent but este bg reiteration of the 2-step
530%%&1}){%‘6{ p@ﬁy& %f%@dure descri bed in exanple

1 but using (S)-2- Amno 3-(2, 3, 4-

ExarthBleT8! A%V RGOV A REARL ORI §4acﬁh1%t}ﬁ>Qg-DhenV1%~N-{(S) 1-[(R)-3-methyl-

1-(( 18,78 'glil ),Q 9§§3J[rm% yl%,’i—%xbga% ﬁm)a trlcycl lplia? a?c%c 4~k/ﬂ

caCi C0O D, ©XdllpTt 1

buty] Pf:,tln\(f? momc-mamﬁe d ES MVs:
HPLC S48 eTb@gue a?mendfég%fBaWﬁES A bagmigatgge | bit using
{(S)q [%1%)- ?@% %’@)@izs &5’85?12 9F9<ﬁm?étﬁy14385 dio%)a ABpdat h

en y - propt on [ am Yy
tr1cynl«>]6 B1(02°] H¢¢l-4ty1)-hlﬁyhanb;tmoyl] -ethyl}- carbamlc acid zert-butyl ester and (S)-2-

eSS AR B 20
describ 1AM RuRd: ESME: 69657[Q/I43{I+M{Pl€x siflePeak at t,=
0.22 ( 2/ I\/EO—| 95/5). Exanple :

11.39 B)in 2S¥stem) 18 R:Bi mﬂ@(@HZCEZ/MemH rﬁ575)3 (3 4
5-trinethoxy- phenyl )

pr opi onyl am nol ]rér( - 2- phenX &(13 2S 6R
Examgse.4g: R)al - (Sl S)r[z (Blmeﬁv .amm@r-ﬁ (3,2-dimethoxy-phenyl)-

mntgm@umﬂcmamml@mlmo}ﬁ&nmtmrbummmmwmd | - but yr ani de
[ 457] TH501i Thetitespopowhd is pmperdae dessibdé srexapmde 2;0ES-MS:
e 1 “Usj -2-Methyl - | -[(R)-2-phenyl -
560§ TR R B3 Nt S5/3Et byl 3. 5 0t oxa 4 bor o
tricyclo[6.1.1.02" 6] dec-4-yl)-ethyl carbanmoyl ] - propyl }-
Exarfifle28M S 26 BobShiE X anfREEN- {(§FPRIR) B-flef &2 PARINSI 6R 8S)-
2, 9 d:% Ve?nyl- o8 dtha | ra-mE&p éfﬁ,lsﬂfgsic?ecpﬁé‘l'i bﬂLvl&al?oaréévﬁL eth9B -3-

VB UH,

[ is Bbd%greep gﬁi‘:&%ﬁé 1r§eS 6 R Sg}autz using

(S)' 1dRR) é-Mlef}lyﬁmMse@g @Rrgsyizlgglfrﬁﬁéthh T audasE £ bael d
butx ester [459] The title conpound IS prepare
tncyplm[@ihdl(b Gdee6- }tlhbutygﬂmhae@bfﬁ ftt»hyl{(ca)bamlca@lql/thtyl Seter and (5)-2-

(- IﬁOB&gRﬁpliw"Eamlﬁo) {’» (Zg Q%%’rl%lse’t}?o@’ysg %en};l)-propngr{lé n?'dhyl 3,5-d
tricycl pf] 1O n§lodae: BS-WI-dayive e ParpyCl sipglemebk at t,=

car bam c aC|d tert-butyl ester (exanple 1 (c)). Title

11.48 omp@System EF-RS: 0.29 CCH,CIMHOEL, 99)C.  singl e peak at tR
+10.78 m n (Syst eml). 35 Exarrpl e 50:

R) -1- 2- (Bi ph - I
Ex ( 65 ki g ),12\(% IIS(?‘prceng1 h%&llelr?l?r]log1 %) (3, 4§ tnmethoxv—phenvlL

To- phenif453ét mhb@ﬂgnpmpamculs [pmy‘edvhéemrﬂoleé 1&@%@1&@1& Ea-MS:

o R AT PR T 5 S0
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WD 2004/ 050895 PCT/ US2003/ 037940 Exanpl e 51:
(S)-2-[(S)-2-(Bi phenyl =3-vyl am' no) - 3- (4- met hoxy- pheny1l)
WO proapsmsny| am nol - 3- net hyl - PCT/US2003/037940
[ (R -2-phenyl -1-((1S, 2S, 6R, 88) 2 9 9-trinethyl-3
5- di oxa- 4-bora trlcyclo [ 6.1.1.02'6
[454]jeX ple Y- )\ S)= RS aMe !.'"" AQ l.ﬁh S .:-!!:a..i» 1'a S'dioxa'
4-botastripyelpE. bl.04Y deteé{yi)rﬂwvjlcarhamgﬁlﬂn@ﬂnfl}12%Bjmhmvlmiomeuvlammo) -3-
(2.3 f-uShetokpiphyvl)-plopRhaidehenyl - | - ((1S, 2S, 6R,
8S) - 2, 9435} rTH@hﬂHborﬁp(ﬁnﬂllQFﬁpé{eb(ﬂoﬁt {(S)-1-[(R)-3-Methyl-1-

trlcclo61102 d 4 - et hyl| b I I
(15 S5 SBritiedt-Satpra dooss- wisiblofieg J. O ded- 4By 1

o G S RS AT
(depﬁitmbﬁ/cpe@mgaprdcame H&so%fbedﬁlmex(aﬁgp&& B butl)singRS-20A #no-3-(2,3,4-
C12/ MeCH, 95/5)
tnmqthgxml{eelsp-pzm{le@f agld(aeﬁa%wg& -Bmpwélm 369 (Huka). A dhaspers in
eacthaﬁ[gﬁX (%reilctlon (s epg exa ]g/le 12) res ectwely
utyryl am no) - 2- phenyl -et hyl b
T1tleafonrp0(1ndidiS}'MS469]3 3'I[NE+H]+I HBLCosipglapdak af tgr é@@ﬂ aaingSystem 1); Re
JCetieOm exaypl e 2; ES-M5:  591.8 [MH-; Rf =
0513 (dr|2012/’|ve . 95/5). 15 Exanple 53: Inhibition of
Exat} hl% 4 hW-Mé?ﬁxh”L ISKS _@6].5.Y4 to}{erﬂfl—bw Eﬁorgﬁénﬁ'bs)@qg%oﬂ?nmethoxv-

phenyD-p i50] nro.monlemlr%'?Sougﬁ fy according 1o

- %§§L§€ dis ,é““'s%b o QL0 e s

are giv el b@vlﬁe‘;ﬁﬁm@o‘ﬂ ?ffp?"é? § dgscEbsdin e ’[lﬁ
570g|[plsHht§fgt)2@(@mbﬁ/M§§g DMS)(resuIts of one one or

two experinents) or two experinents) 1 0.0046 / 0.0024

28 0.0008 2 0.0028 / 0.0021 29 0.004 3 0.0017 /
ExafipRoiD4 (R @ - SPAFBiphtngl-Delenino )33 -(H4 5-t8methaxgaheny)-
propibryGihdin |-O-nQHIRG-B A R)-Dt3eay]-6-(0L.SIBLER BSD2 O §irB&h 0l- DG RiFox a-4-
borakriy989 .1.0%°] @R32 yB4 101 PBISran8d®. 0028 / 0. 0045 35

0. 0023 457 Q@é?ltlé c ggl?r?d iggre%a&g%g deseibed HSQnp1®1 BQttusing
37 0.0013 "11 0.0039 38 0.001 12 0.0038 39 0. 6)019

{(S)EIZBI\@I}QKD-IQZ(B,DZQJhemﬂQI -((18,2S,6R,8S)-2,9,9-trimethyl-3,5-dioxa-4-bora-
tricyclo[6.1 .1.0*%]dec-4-yl)-ethylcarbamoyl]-propyl} -carbamic acid zert-butyl ester.
[458] Title compound: ES-MS: 788.0 [M+H]"; HPLC: single peak at t,=

11.66 min (System 1); Rg= 0.79 (CH,Clo/MeOH, 95/5).

Step 49.1: {(S)-2-Methyl-1-[(R)-2-phenyl-1-((1S,2S,6R,85)-2,9.9-trimethyl-3,5-dioxa-4-
bora-tricyclo[6.1.1.0*1dec-4-y1)-ethylcarbamoyl]-propyl} -carbamic acid terz-butyl ester
[459] The title compound is prepared in analogy to the synthesis of {(S)-2-

Methyl-1-[(R)-3-methyl-1-((1S,2S,6R,88)-2,9,9-trimethyl-3,5-dioxa-4-bora-

tricyclo[6.1.1.0*¢]dec-4-y1)-butylcarbamoyl]-propyl}-carbamic acid tert-butyl ester (example

1 (c)).
Title compound: ES-MS: 499.1 [M-+H]"; HPLC: single peak at t,= 10.78 min (System 1).

Example 50: (R)-1-{(S)-2-[(S)-2-(Biphenyl-3-ylamino)-3-(3,4.5-trimethoxy-phenyl)-
propionylamino]-3-methyl-butyrylamino}-2-phenyl-ethylboronic acid
[460] The title compound is prepared as described in example 2; ES-MS:

652.2 [M-HT; R¢ = 0.22 (CH,CL,/MeOH, 95/5).
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14 0.0017 41 0.0012 15 0.0071 42 0.0019 16 0.0059 43

0.0018 17 0.0093 44 0.001 18 0.0015 45 0.0013 21
wWO2@3905084%5 0. 0019 22 0.0017 47 0.0008 77 WO PCT/US2003/037940

2004/ 050895 PCT/ US2003/ 037940 23 0.0021 48 0.0007 24

0. 0021 0 0, 0023_ 25 0.0008 51 0 0043 26 0. 001 52
g"g'._'_ . s 1 B =‘ AR 0%

R e l budpirafiidd | | i gand andtestedlt on
Jur kat d%]]s Tﬂm tdketoerrmoumd isfproperaioas| ddséeitiel] in eedrhysle witu using

(ST RRardeRaa W SrrS AR §8 g DB ie et doter By
tricy78. 10804 f R LRy ety R A AP and ?ﬁlr} Sertdalifc h&8 Wi 'bﬁ@ll ester and (S)-

environnent is” " oxidizi ng ye I's not reduced

2-(Bapitengyb 3 fylanpine)s 8¢ fraectioaxy- pi@nyﬂé{peml@dc agd. il lustrated in
Fi gure i nduce el
[ 466] - ATA@l ol 8?%%&@5%%%@@%% Shidipeak at 1=
[ j ece tor and B cells
11'8\%@@%% gr&l?mm ?gr(ramét%mg resu |ng ﬁybrl domas were
arrayed into 384 wel | plates and follow ng several

ExafidYSs RIr N ross-| i nking
TO

P 5 lV S 1T at et f e ! added and
24 hour $4¢3]; dhetile cemgp%ndi}émpéﬁai Me?@b&ﬁ I eRATRRlE 2; ES-MS:
591.8¢¥L1/! R, 19 ROF $5&QNt ai ni ng positively
reetacﬁqngfantl boé‘tes wer e |de2t|fi ed. [467] The
specificity of the positive antibodies was tested.

) CRiR hﬁ%&'ﬁogg | Loe

?otears]ome
A ; \ Stgca tesh, aescnbed

abowlot Ebrapounds 6€RirRiusa WRE 8iveR BERE bleW?' I's and the

three anti bodi es were subjected to ELI SA anal ysis. The

results show that the 20 anti bodies were only reactive
Tablgilt h DR5, and thus, were very specific. See, Figure 2.

[468] Figure 3 displays a dose resoonse anal ysis. The
I bo oV
T e AEL e T e A ne

FLJCA:JUFD:I:'. L“:VO A%jo b§4UCDL nE\l./ll I;yI f I: IIU?)OI % €1oSeht
2 "“'0.0’02”87 0002 TP g T o 0.004

3 0.0017/0.0014 30 0.0059

4 0.0019/0.0015 31 0.0022

5 0.0013 / 0.0006 32 0.0037

6 0.0018 /0.0019 33 0.0026

7 0.0029 /0.0032 34 0.0013

8 0.0028 / 0.0045 35 0.0023

9 0.0017/0.0022 36 0.0023

10 0.0029/ 0.004 37 0.0013

11 0.0039 38 0.0017

12 0.0038 39 0.0019

13 0.0013 40 0.0022

14 0.0017 41 0.0012

15 0.0071 42 0.0019

16 0.0059 43 0.0018

17 0.0093 44 0.001

18 0.0015 45 0.0013

21 0.0015 46 0.0019

22 0.0017 47 0.0008
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speci fic antibody that has no functional activity. 25
[469] Caspase 3 activation was determ ned. To

waledogonispe i f the anti body was killing the cePdBUR003/037940
apoptosis and not by sone indirect or non-specific
mechanjism we ran Caspase-3 activity assays Antibody
o231 i ghnd was08DXed with|cel ¥§8 at |vari ous0.0007
coscentrationg.0apt cell extrabts vere genep8R®d from
the treated cplpeg A fluoresgent gqubstrate.ooyms added
tHetie |ysate@ ch could b&,USeq 10 Tesh Giar activeg

€caspase an |ﬁ3uat or—of—78—WO—200470
&1L US |c7nn'2/ 099(9

45— apeptosts—Fhe—"ant+body——stimutated
apoptosis in a simlar fashion to the ligand. Figure 4
di splays the results. [470] The effects of DR5

anti body on colon and nel anona cell |ines was

Examigeédm ned. Figure 5 shows dose response curves

agai nst _variqus attached t i.nes Al | _of
o Tt ] 84S SEE e B oy Ra e tnct
exprééggd‘&idkglrﬁﬁtd“[t%%j ligsndeailaRdted #6n Harkat deli6 td a&éﬁ@me 1£0\1eé tould kill
[1ne, which is incapable of carr ¥| ng out apo&)lt 0Si S.

ceus[vumqhe Heend: €Ti: askasploaysised dlanendlug fererioneye @a fiesesces when
11V1n%ﬁel%%re ﬁ/caertéog%? b\‘?v%esfgl s a?’? E?lredt%ﬁ l)?éjtbglgsthe ﬁllang%qvuonment is

RO o] O

ox1dﬁin Wi @asredMdd-ahd aodluvbAcdMBe 23l badetesteds Ak |1NIL$Irated in
47 F| gure 7 shows_that tunor cells are sensitive

Flgureol,t Fl‘éﬁ? @poptras infirkasals- put nor mal cells, human

l ung f| I 9%3&%@? V&P d

epi t hel ‘{6I%Ej ee{l%&)%% resi st éﬁ¥&§§dl n |%gte£e jmunize
withllye DRSIirécebe kmd)B elldosee fusshionagelohds 3Thelivsiflting hyrridomas were

denonstrate the point that normal cells 1a;re not killed

arrayggl intae 84 ayall mielgs androlawma seyerel s iof gEveh. Huwkef supernatant and
crossir;@ AR émt%’odgr@%s aﬁhe(f t%lxllealsac%gtathﬁ%ﬂjrkﬁ geﬁ?rngﬂﬁg;r}ﬂMurs later

WEre assa activit
alamfaﬂblue\&yél &ab bédddaa R 4\Hotts Ihtee thBRgfate avat rdaddigingodcquest. Several

the normal cells shaowed ct|v1ty wher eas \}\’g%_'
positivs Wﬁ%iﬂoé?alm9&ﬁﬂ%ﬁﬁely Erqting piodies Wege @ﬁ’é Caspase
acti vat Lm&a%ﬁg g@ﬁ%&eﬂf&ﬁk Iﬁd%ﬁﬁite%hﬁomée\%as t%th&'r ?hr%e

[474] diti ovari an cancer cell |ine,
hybridonyis pml gavd a pysitiveesigrahin the dysay weee sﬁsqlond:ﬂe enmndad and punﬁed.

HLF' s HVEC s are. conpl etely, una
Tweng-oi b ERF D OIF g P/ DT B o S P ST peoeted on
well¥‘@1§d e %151%9 antmléyv%e YR &t o FAtISA anviyiR. 5751@ Q&ukekifow that the
5 (colon tunor cells) subcut aneously at day O.

antlb'bldwt\ff’mﬁ oniyiredetivhe/ibRBRS ,aamhtlwdyfel(em@y gperifigasSest Hgwed.

on day ecti.ons wt .
treated i@ll rr& fgé‘resig yﬁ 8 (18§/e §enlee al%a(?)(sgsrrgih \E\)%R 2ot ﬁ%ﬁy Agonists

show BEfeRerllid6&: BiptRBesiBRLIAE to Juakht lcall BRIIZE AntiEydy. A mls:am@osn No.
anti body appears to be effective in vivo. [476]

___ s e thechesicamiencrsad thusrersghossayonDirthyrgudias. ey 857 is a DRS
spec bR B SIS Rl Py, Ly 620 od 1 ce showed no

[469] Caspase 3 activation was determined. To determine if the antibody

1-4

was killing the cells by apoptosis and not by some indirect or non-specific mechanism, we
ran Caspase-3 activity assays. Antibody or ligand was mixed with cells at various
concentrations and cell extracts were generated from the treated cells. A fluorescent substrate

was added to the lysate, which could be used to test for active caspase 3, an indicator of
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day 50. Al of the untreated were dead. None of the
treated showed any rel apse at day 50. Figure 9
waele@phsogss t he Col o 205 efficacy study shown  PCT/US2003/037940
graphically. The arrows refer to the 30 treatnent
days. [477_£ The previous experinent represents a .
apopiisteg | Thedwtibodyt sitiyulated apentesisinrresimilgelaglion te thediganheFigure 4
dis lansttihke’oéjéﬁltsm carried out a | arge dose response study.
P gfoup 'size was expanded to 8 mice per group and
50, 200[479ndTHOEffertIOSPR 5 \aBiilsodyi oncudl @sardiaaclbndiag célhlines was
the 79 WD 2004/ 050895 PCT/ US2003/ 037940 previ.ous .
detergningd- Figeised Sowylosensapqnse GIVes Agninst xariousiaiacheddumor cell lines.

. e o " ) _
4 s S 5D oo by ssecspe
116 Pevbaxd oelt lingddlich ishecapeblandcaryingbit dpbpi@sib2058, was

al so perfornmed. This cell line was, nore resistant to

the ant [47dbyFigqreso displeys theiiamg eERAinast arigd o3t o pgious breast
cancglgtt%lnf}lﬁgsﬁ ?%ﬁ‘aﬁ& ZRAP8)1 D HHR idtdht ¥4 1@ ﬁﬁrﬂHﬁéiH&l‘ dé%{éit of DRS,

ereas the mce treated with 20 g or

' wheresst,MCFé]WMErﬁgMB-aﬁbms.sel&é‘@Ye. Figure 11. [479] Since

differe ell lines sh vari o degr ees of :

sensiti 847123/: F E%%Z &%Bﬁ\{ﬁﬂn%&%i,ﬁq‘ %%&’S’I"S Eoegietaﬁgon of the
antidaY SLORIBAL cQfs, BifRAd 1uAB FiBedHl &t @h8 hEmbAainbilical vein epithelial

sensitize 10 resistant or pertly resistant cell |ines

cellst(BUVEC hweteaesiganttal endagatedlasatpeir Ieckens Brdose FRSEONSEI s

o oL AR ABRRLAS B U B By e

antiba! hiinyAEisn @ Fibfobhdsts, Midh @ et epidictibSeetlo whd nbgnal primary
pro-apoptotic in nature. [480] Figure 12 depicts the
humax henagpsiytes Jreie Riseyadrer easpareriasiiyity &plloypBgirgaiment with ghe DRS
. r . - .
il BRPELE R0 AL MRk iy RSl IORER folfutar mphona
and hirkatkslld §fiowedl @apsse attiktiyn pssocRpptioh agoppssid eSersFigoneto
C and SMO\CEIJI from.the mtochondria. The bhg.gks )
establ i #8 Byaddigate G300t PR 8VEIR BBCE\FEN LgRes BRIt Y the

antib%ﬁﬂ,ie\{vﬁ&@aso qugwgl }g%’g anll HNRCE ssar% gﬁrnPI%Péy ufn(RMA by the DR5

Ic ca was tested ts possible
antitddpergetic effect to sensitize tunor cells to the

action he DR5 oni s 481]..Figure 1 hows the . .

cftect BT nir SRRefRmGoh e GBI D AEeh e et injected
with®%h bSeol&DEY (DUsH moBelf @M&ﬂteﬁl_@@lsé}f Q%Z_OC etrbfmahewith the DRS

partially sensitive to the anti body. This graph shows

antitodgt(4@khg ) weestheed on G4y BvaEftarinpREoahwithdf) ngrog DRS the 5

conpl etely ahl ated while the . 672 conpound. ha
treatE RS PONGI 20 TR YrTPOSVBEHAS (agoRC e Bl had large
tumdts SPhaYHe ARE60FEPRONS & K GRREvShowiag the effects of

different concéntrations of SMAC on A2058 nel anoma
cel | s. /il n The vedy was vontinviet tlyongheDap 82 pdhe hafr¢ajed mice had

resi stant., . b r ensitized tq.low Levels of .
tareq ET08 fike - The Fedef SisPa B g sl yRE Rebrftust Mo erminated a
day 0. Nfofeed hifiredfed v 8édd, 20sheldf thdecafdd\BoWedahy eelddid6 4Pday 50.

[483] Figure 15 shows the pharnmakoki netic properties
Figugg 9 dioniays the Colo 205 efficacy study shown graphically. The arrows refer to the
treatment days.

[477] The previous experiment represents a single dose study. To determine

the potency of the antibody, we carried out a large dose response study. The group size was

expanded to 8 mice per group and 50, 200, and 400 pg doses were given as described in the
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[484] A second synergi st strategy was enpl oyed to test
the use of proteasone inhibitors as DR4/ DR5
W@ 00808833 s. As shown in Figure 16, proteasonePCT/US2003/037940

i nhibitors 30" prevent the proteasone fron1degrading
IxB. This in turn prevents the rel ease of NFi B,

previpgs mgiwndomstmd:mri@led@ml@ indicate thap thel aatiBodanig effgetiveaat &PW (e g0
tran Pptl on.of BCL2, LAPS, and other anti-apoptotic

be) dossst e I 2004/ 050895 PCT/ US2003/ 037940 [ 485] W
first tg ggfdA‘éﬁﬁH&edong&b&?s%%ﬁﬁlyldﬁm v Bimforidtel] the melanoma
sensitize tunor cells to DRS by the addition of MG32

cell lmecdR0F8y wasaalsq/p@ﬁmeéb [TisvasH ing mess saage Fesistath it the gatibody in
Figure 17, sho that rea onab

vitro g"g

E P AR 2 WS 132 LERE BTG P A Shourh nfypaggeriidal
actwﬁ?,l v%]sr%t £lhSmi@ t}&%d%lﬂll 9@ pgfor phe e@ﬁbhgfégyarﬁé A8 SM€ Figure

al’so obtained several potent proteasomne inhibitors.
11. The conpounds that showed the best effects were the

b h
Chat ¢ hOZ8l cOmpoOMEEns pel HET P T RO IAEEse FhaTEgy to the
DRS5 taﬁﬁlgc?dy' §s/g F{Bl%?&f’cﬂ’e wk e 8F YRS mo®tu el s‘yﬂe%&% that s]ensmze

tunori ficacy in vivo. See, Figurée 1
resisfEhieoryrect ezesistaet talhlittss toths astorsof the GUUWEO'S e am’rp@f:hteﬁ éhlS

oo L S S ARt T AP GRRBIR poentiny v
blocﬁédnﬁldik»kht%yﬁéa otb@an Eﬁdl&m@ @&e@&sté/@dld b@p@.—a@pwﬁcen Adture.

However, neither conpound had an effect on_normal
HVEC cel488] Figntenk: depicss theigairmsiceint gntiapic padivays for apoptosis.

The 55/ Bidih A5 Wbl ey bt mesap RIS RA b R Aark] A2 that

bloclé theFdefk ONREY ﬁ@tapagﬁytlc pottins @ryted and1SHIAG) ﬁB’ﬁﬁhe mitochondria.
pr essi on system

hese vectors encode Human |
The @@Ckﬂﬂﬁ@bhﬁl@ﬂlhﬁth?ﬁ@ PHOIEES CehPerRYdcqrae bb%%‘ﬁ aﬂ% gl\%%@}o SMAC
inhi ri't??kﬁ CrAptNEy BNFA ElfiniRfl CalRQTUSHFER 9&:51'%@ For Jﬁeﬁ)‘éé’lbmnergstlc
chai'n~variabl'e regions are |sp ayed i'n Figure
effecZBa sehbigizatinne calls th the qetemad thoDRSlagohisiavy chai n

bl Fi Fi
Bnd. ¢ hel s nBiemes 0 Shonl s Secs pr iR GiinSiis oy 238 Hetanoma
cellsB%Eév?(ﬁJs A Bl thafltrhd R %rd ﬁhrF &195“&%51%56 & th%'aﬁﬁlﬁ&l A This

Imera was expressed in SP2/0 cells at
graph gitaved ﬂhm&yl trehited witls SMAG gnchDRA rantlhwd‘pea’re coma}ﬁ;tquo glelgted while the
S cr sIJnde\ntha t anti-human Fc and tested
672 ?qs?p%ai@? Bﬁfélla HEP F?/t?‘f“j}’oq*r‘ﬁseow%hi meric had functional

tunoric A YRk eEhohR Ao gané ey of
See, Fi E}ﬁ?he P%ﬁ;ké’iztbﬁga#ip ele 'po 8ér51ﬁ1’§ li bragry of °

diffesinRinavniratbons @f SMAC onARI58 (mfé@ilqmﬂ 1 léelAlggm thege paor gells are

ted w.th -k
oo BP0 b et oy PR oSSR BB R mor
impolant1l, neﬁﬁbﬂ EMEC br HLFeeRdary isaditizet] bywes SNM@mms‘edLBén
I den the particular siRNA transfected . intgo th
cel |, 3ébYigyes bt shawsiBe phamgkelanstipnrapsres ¢S Mﬁg

si RNA ?AFS%] A second synergist strategy was employed to test the use of

proteasome inhibitors as DR4/DR5 synergists. As shown in Figure 16, proteasome inhibitors
prevent the proteasome from degrading IxB. This in turn prevents the release of NF«B.
NF«B is known to translocate to the nucleus and initiate transcription of BCL2, IAPS, and

other anti-apoptotic factors.
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30 Figures 26 and 27. [490] Figure 28 illustrates gene

products corresponding to si RNAs that were selected
Whamesmses t he screen. Gene products whose i nhiRCT/U8903/037940

with siRNAs leads to a low TRAIL (+/-) ratio are

i nhi bitors of TRAIL-induced apoptosis. 81 WO

2004/ 05p885 PEF/us2evel 9B7tbaoprofeasoe inhiiorsiwpple\sppfdidze tumor

ddj fd | i,nf. i on.- i ncl udi - S
ces TR 87 R TEMET, bRk SR APRDS SR RS e i
Figul?eﬁw sHd% s\t 2045 QR OBAE IPETH T2 S DAL dehsitived @sikiant SW 480

g
. toNcoN - CO(0d (OCONNCOOCO 00 Nto M
coloppelly tothegration o thegngbedy) N o WN V) N N. 00 d° N CO

N [I- ] ] ) i
0 0 0 ol BTy Spigh e gL IEbR RO, 1,
compPouhdg 1t ShdwdIGAOBEst 6ffectovefedhEBomn@es. RheinakinhaCyolentedi doses

s e o ey o 19
- . . O O
beton fosiipy gnd ol fidty fivd. 88 e 185,92 18 o
r O N (487N The yrotassome inhibitorOsdusitized BROFS-LYIC totheORF
w2y B €D S bt s e
line HUEEP 16 tHfeQnkiboliiedhddell. - SEOFNurd @ Bo@eA, deithtt ddrdpdhind had an
COM(O®6 I- I~dti I-

CON t- CON._ O CO MO,
effec@an@armal FMBQG ceflis. Furthermorey thege cellsvery not sgnyitiegd-oibg action of

the al\l{lti%oéyz. Y.§ee,>ﬂ'ig{1<r 712 D a~~~~Nm-Q-

[488] Variable regions from the DR5 mouse antibody A were cloned out and
inserted into an SP20 Expression system. These vectors encode Human IgG 1 Fc. The
resulting human chimera is 80% human and 20% mouse. The nucleic acid sequences of the
heavy and light chain variable regions are displayed in Figure 22. The amino acid sequence
of the heavy chain variable region is displayed in Figure 24 or Figure 35 and the amino acid
sequence of the light chain variable region is displayed in Figure 25 or Figure 35. The
chimera was expressed in SP2/0 cells at 20 pg/cell/day. The resulting human chimeric
antibody was cross-linked with a goat anti-human Fc and tested for functional activity. The
chimeric had functional tumoricidal activity equivalent to the mouse antibody. See, Figure

21.

Example 55:
[489] A library of siRNA molecules was transfected into cells, the cells were

contacted with TRAIL and the cells were screened for altered viability compared to the
absence of TRAIL. Cells with altered viability were then used to identify the particular
siRNA transfected into the cell, thereby determining the gene inhibited by the siRNA. See,
Figures 26 and 27.

[490] Figure 28 illustrates gene products corresponding to siRNAs that were
selected based on the screen. Gene products whose inhibition with siRNAs leads to a low

TRAIL (+/-) ratio are inhibitors of TRAIL-induced apoptosis.

81



U d<QUI CO COCOM- dC 00) ti 0) Ocolt NO
co LO r ti t- ITNcoco LONLC LCO LON~i" d 0)
wWORMMAHSBG O M to CO0) N (0 Co COt™ ti N O NCDUEID0ENB7940
mh U f CO NOLC)COcoNI-dNrOtocrto-"
gr cor cov.OQCM - QL OOOON
LO C b49d] o Tablg l(prgvgesoac%ht@n@l @for@a@on,dngg é)eflll\)lpxwglaccessmn
72222ZX
num&g%;che éroh&gts ladngified 111 F1 28

Cz 11 a, LLa~ c= E QLL
Ez:;ir .; Y-WZECL OE>"Qca -2 M i ~ O0-rn
EOe QmLOh Oa) EQN-c QZ -~ "VocoVYLtf NMZO
(OEQY~ai c CEEOQU ILQraa)) cuyoQ-0=2ZQ
QENQOZYOLO() Wr za U Yu>QZc WU -~
a) ono) EtmZ cro( L<0- EDoO(ov_8-~0E

~ CL E4-"2 ~C" 0 a) CUa) a) z>C .0ILTr ocn
U c- 16 incc) cl) coENc OOQw200O mWcuc
OC>U 3=;0 ti NEDEcL mOCOQNLL a culdOo
O)uCL d a) E-c- _ONy O

82



=1

2

o
Vu.C@NC > | woo OO
._mNOOEy: OOTOO
Oam®0>wa mowl(4
WOw o>0z2 oo sz
05 ,10cc . 0bz00 o
Ov .Ja)(II%NOLI_ ©
B ]

; (O C

o0 o> BT @m,mmom@

ONO\)C>WO| OO\)O
ofazo ™

. N _ o
cm:n_@%@@%ém@&@omm@

Qo

S_"0 ugmo £00 m

a< %> @Swm.e Gzd,00 H7l Czegs
' Z E o, 99g0bd 0. Relo- 2L O

o - 3@80 NZ o & ofPam
a1 Do wﬁm@@ m @v\m/
© C)( oooamm.x_o wo
Ng_ 00— 6110

o o@&%@@:ﬁ 6

C © O A

A e 38: g
i Ewwﬁﬁq@$M®m.Wb

Q51000Q SONG— _5
s Y ammooop_ Lo W@
cz g0 mmomww_ mmp@ 85, Mmm
7moww ng%WWM&w

\%

)
00/0/0\
o .

M O Ohoos-P DijeL Jiem @@mw.;::
=

¢lddsS
v
IADYIN
NAT
GVX9Sdd
Land
8840020
MSNN
c08lerid
<lok!
VTIADV
nas
SIedviN
SAIYMIAVIN

JIM&did
L1dd
IANMA
Mr
SIEAVIN
2138
1ANX'1d

[oquiAs

/76900 NN
£91600 NN
1'6¥2200 NN
05£200 WIN
65/¥00 NN
98e7#00 AN
028080 NN
765500 NN
¥¥ovZ0 WN
82500 WN
020000 AN
652100 NN
162200 N
65,700 WN

0Z29.v0 WX
658250 NN
#89€00 NN
182910 N
£26500 NN
890€0 NN
£/9200 NN

#9008

YNHW (2.d4S) @z, elonted uonyuboosi jeubls *sH

wan VNE W (L L3Y) | Bojowioy ausBoouo [JIA BULOWAL)Y SUMNLL 3je-A S'H

YNYW (2)dVIN) 2 eseupy uiglold pajenjoe-usfoyw 's'H

VNS W (NAT) Bojowoy susBoouo paje[ss [BJIA BWOLES [yonbewes [-s8A-A S'H
e VNEUW (GVY9SdH) G apndadAjod ‘0306 ‘eseu 93 uieioid [ewiosoqu s°H

W YNYW (1ang) (Bojowoy jseak) | sejozepiwizuaqg Aq paygiyuiun buippng s'H
VNHW {(8g400zZ0) 88 awelj Buipeal uedo (g SWOSOWOoIUD 'S'H

SeYNHW BISNIN) oseu] auIsolA) Jojdadal ‘fejefeys ‘ejosnil s°H

YNYW (2081zr14) 208l2rid uisjoud [eansujodAy 'sH

YNYW (494) mo_oEo; auaboouo (16j-A) jeJIA BLIODIES BU|9) peaysey-lauples 's'H
YNYW (LTIADY) | il 9dA} Jojdedal v uiAlde *s'H

YNYW (9Y1a0) 9 eseupy Juspusdap-uljako 's'H

(SMzdv) & @seun| eseup] ujejoid pajeapse-usbolw ‘s'H

| JueLieA

1duosuel) (YY) Z @seuny usjold pajeaoe-aseun; uleiosd pajeagoe-ushboyw s'H
(D1>ISdid) ewweb ‘| odAy “eseun-g ereydsoyd-i-joysouljApyeydsoyd susides owoH
(114¥) usjoid suriquiswisuRy uBdspnw wnjnopss sjwsejdopus aalend 's'H
(IINMIN) L @seupy| sujuosiyy/aules Bupoelsiui-sseuy dviN s'H

VNHW ‘(MIr) oseun| a1-023LS "S'H

(83edVIN) G eseuy aseuny aseupy ujold pajeajoe-usboyw "s'H

VYNYW (2138) 2 uiejoid Bujurejuod-uewop L3S "s'H

SJ/NSHW (LENXTd) 1g uixajd s'H

sisojdode pasnpul-Iyy.l JO S10}eAdY

uopejouue

L ojqel

&3



2
E 2EW
r Q0

2222X27

V Z72 dYYMCOoQ
NCO O QIli
OmEE coC 00O

z

r d)
MO0 OLOo0 LOf CO MN 00 PET/USH03/037940

MOMO"t NMLCDNN o0o0o00O0O®O000Tr

LPL J U UmdCD~-QUQ 00(D C14 -0)MO

X2Z272Z727Z2ZZ
z EoEON

r

N .

r

O d
BOHNDSff o o1 0101r-100 000

000 COOCOr

X3)
OfY] NU cor
wW@2@4050890N O 00 r
r

f ~

164°0
0.0
81.°0
1080
L2080
¢80
0680

10°69
16'9L
¢e'09
18°LL
06°0L
G616
S¥'v8

2c'88
00l
glL'es
$0°86
9Z'/8
0g'01}
0¢°'66

OAN
IS0y
alav

7401
EXNI/OINAVYIN
cleeerd
vENSO
NS
Ad
12=1¢
pig
8dsvO

£9¥200_ N
¥¥6200_INN
851500 NN

66L£00 WN

£6/200 N
6071 WN
788610 AN
2€1980 WX
GLZL00 NN
v¥8£00 NN
961100 AN
822100 AN

BojoLioy ausBOooUO [l SISOJRW0}AD0[aAW UBIAR DAW-A

JNYHW (1LSOY) 1| Bojowoy auabosuo sniiA BLWODIES ZHN UBIAR SOJ-A S'H
yduosueny ((g1gy) (dueb

pajejal-uosjaqy ‘Bie) z Bojowioy ausboouo (A BILISYNS| SULINWI UOS[aqY |ge-A S'H
9269 @isnoo ..v l0joey Co_watom:mb $A0L

YNYW (0IMdVYIN) 0} 8seuly uejold pajeanoe-usbolw "s'H

z1ezerd) ziezerid uiesold [eonsyodiy

VN W (veMso) eydie ¢ aseuny asetjuis usbooh|d s'H

{(£82811.007) BWAZOS| ZI ‘aseup| ajeAniAd 0) Jejus

YNHW {(M19) @seuny auisosA} ploydwA| g s'H

| J0ydaoal |ies) ¥4ad

pig

g-asedsen

sisojdode paonpui-ivy L 0 siopdiyuj

84



10

15

20

QUY<O0c Q@ C) -coNN-0000pPO ~UE (Dco

r @ CO0OQ JNO COtoCO(O C (OCOLUEL >
W@ 20040508d6 cu ca 2i mco ~ ~ Q E O 3 Y N (G PET/USN03/037940

m mY-) QO=CL- E .- colLLa cOCDQj Jr Occ

cCO QL- MN>OOCON >0QNO> ONpETN

(6 E y00 a) 10-0- (DU CamCo co o ELL>al > >, .s=
ExataRieRes E~?2u?Vu? c? EVMO= VJ=t =1}-=c¢c _

: 2004/ 050895 PCT/ US2003/ 037940 Exanpl e 56: [492]

si RNAs [#opp &iHBINS Wéredddniiaitd SResidcifvally ynhitihetpréssion of Gsk3a or

expression of Gsk3a or GSK3(3, thereby allowing us to
GSKdpi themeby ellowimgetstte deterhine therasfecyefmither gensarodist TRARAIS-

i B i 30 A R e s
CapBf AHPhY ) SR SR T B Gk o M R IRARL
induéadapoposis. §ankarpy, osloiother SR fRodunts FROB2BAIFT.JAEB K2, ates®also
identified as activators of apoptosis.

[493] The relationship of various components identified herein is provided in
Figure 30. The figure illustrates the relation and effect (e.g., apoptosis activator or inhibitor)

of various components of the TRAIL-induced apoptosis pathway.

Example 57:V
[494] A siRNA library targeting 510 genes arrayed in 384 well format was

transfected into Hela cells. Cells were incubated for 48 hours to allow target decay, and
treated with or without TRAIL. Viability was measured 20 hours after TRAIL treatment
using alamar blue. A sensitivity ratio was determined for each siRNA for comparison with a
total of 60 values obtained with control siRNAs. Hela cells treated with TRAIL ligand
resulted in ~ 40% reduction in viability as measured by MTT assays in control wells.

siRNAs that significantly inhibited or enhanced cells death were identified. See, Tables 2 and

3, respectively.

Table 2 - Inhibitor siRNASs

Acc. Symbol | SR | p value
Number

NM_006947 | SRP72 0.94 | 8.5E-22
NM_001715 | BLK 0.79 | 5.9E-16
XM_086132 | PKM2- 0.75 | 3.6E-14

like

NM 019884 | GSK3A | 0.73 | 3.6E-14
NM_ 144709 | FLJ32312 | 0.72 | 1.8E-12
NM_002467 | C-MYC | 0.69 | 5.3E-11
NM_025133 | FLJ12673 | 0.65 | 2.9E-09
NM_002944 | ROS1 0.61 | 2.5E-08
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WD 2004/ 050895

NM 005158 A

BL2 0.61 2. 9E-08 NM

004705 DAP4 0.61 3.2E-08 NM 002753 JNK3 0.60 7.8E-08
NM 003199 TCF4 0.59 2. 0E-07 NM 022575 VPS16 0. 59
2. 1E-07 NM 000858 GUK1 0.59 3.3E-07 NM 006257 PRKCQ

TabR POk fa el RN 006252 PRKAAZ 0. 54 5. 3E-05

Acc. Symbol SR | p value
Number

NM_012290 | TLK1 0.15 | 3.7E-21
NM_016231 | NLK 0.15 | 5.7E-22
NM_015071 | GRAF 0.14 | 1.4B-21
NM_000162 | GCK 0.14 | 2.5E-22
NM_005163 | AKT1 0.14 | 1.1E-22
NM_002749 | ERK5 0.14 | 6.8E-23
NM_002350 | LYN 0.14 | 3.0E-24
NM_004755 | RPS6KAS 0.13 | 5.6E-24
NM_004336 | BUBI1 0.13 | 8.2B-27
NM_005592 | MUSK 0.12 | 3.2E-27
NM_ 024644 | FLJ21802 0.12 | 9.5E-28
NM_005248 | FGR 0.12 | 2.2E-28
NM_000020 | ACVRL1 0.12 | 3.4E-28
NM_002757 | MEKKS5 0.11 | 1.4E-28
XM 047620 | PIP5K1C 0.11 | 2.8E-33
NM_004759 | MAPKAPK2 | 0.10 | 1.9E-18
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AK074085 FLJ00156 0.53 8.6E-05 NM 006254 PRKCD 0. 53
1.0E-04 NM 001569 I RAK1 0.52 1.3E-04 NM 004422 DVL2

wW@O2®2/0308%F- 04 Table 3 - Enhancer si RNAs Ace. Bynbsi008637940
p value Nunber NM 012290 TLK1 0.15 3.7E-21 NM 016231
NLK 0.15 5. 7E-22 NM 015071 GRAF 0.14 1.4E-21 NM

NM_ 0623582 KEK1 0. 14 2.058 P28EMM 005163 AKT1 0.14 1.1E-22

A NO274Q ERKE O 1

A 50114 6-8F-23— NM 002350 LYN 0. 14
NM_§03@85MINKH04758- FESRES 0. 13 5. 6E-24 NM 004336

M O #& 8- 2E- 270, @_mg@g,z MUSK 0.12 3.2E-27 NM
S3Feal B21802 015 b oE-28 M 005248 FGR 0. 12

NM_ 202632 BPLXIMBI0004 \/R[ZE .12 3.4E-28 NM 002757

’°§

MEKKS 011 1. 4E f_u *M-047626—PI PSKIC 0. 11 2. 8E-33 NM
004759 MAPKAPKZ2 0.10 1.9E-18 86 WO 2004/ 050895

PCT/ USZﬁﬁﬁ0§g‘%§lﬁ siRWh ORik8B B the Sordéh thaBdahdhcddell death as
003684 1 0.10 9.3E-37 NM 016281 JI K 0.09 4. 4E-37

meadﬁMd]QQﬁZl&hF}Lz)SNB{s x@ere &s@d'/f@: their [ahggg' togmpancs caspasRiastivation by

DRSS gt B S BB L BB AL lpaL s o
casp@RidctitatiohQs %&ﬁ@tﬁ%@ b§ @ﬁlﬁﬂ%@m@@%% ¥tk (DR VIDY-afcPREhe s1RNAs directed
agoni stic anti bodi es anti body was titrated tq

agaipst ostoe.aserfn? AKdestk okl apd JEC Wﬁ@ﬁéﬁéﬂéfea@@ﬂ%tﬂ%ﬁ C%&S and then

e JF RSN BADUYE SRGPIGHRSE 850 CEFYP: i o e

s1R1\19§s}<41g1ﬁﬁéad1Iy+énmmedba@a§émm¢ i nto HeI a ceI Is and then
treated with DR5 anti bodi es.. Contr ol gnsr a_hﬁo(li
little 5496&csemﬁr@égloﬁlh]e(dlsaéﬁtfrqnﬂ Q%PSG m the screen) si s directed

towards PAK1 were designed and tested for their effect on viability in the presence or

absence of DR5 antibody. The siRNA included:

siPAK1-0 AGAGCTGCTACAGCATCAA

siPAK1-1 GACAUCCAACAGCCAGAAA

siPAK1-2 GAGAAAGAGCGGCCAGAGA

hPAK1-6 UACCAGCACUAUGAUUGGA

siPAK1-7 UCUGUAUACACACGGUCUG

[497] PAKI1-1 and PAK1-2 strongly reduced viability (MTT assay) in the
colon carcinoma cell line HCT116 bax +/- at both 24 and 48 hours.

[498] HCT116 bax -/- cells have both copies of bax deleted, rendering these
cells very resistant to chemotherapeutic treatment, including to TRAILI and DRS antibodies.
However PAK1 siRNAs remained effective at reducing viability. These same results were
also observed in colon carcinoma DLD]1 cells.

[499] To determine whether silencing or inhibition of PAK1 was toxic to
normal cells, we tested PAK1 siRNAs on a primary ovarian epithelial cell line JOSE80. The
results demonstrated that siRNAs directed against PAK1 do not reduce viability of normal
cells. Thus, PAX1 and the other gene products.

[500] In addition, siPAK1 does not significantly reduce viability in the
primary (“normal”) epithelial cell line HMEC, whereas it strongly enhances DRS and DR4

induced reduction of viability in the colon carcinoma cell line HCT15.
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si RNAs significantly enhanced caspase activity. [496]
Several additional (distinct fromthose in the screen)

WG RNAs0ses rected 10 towards PAKL were desi gneRPiCEOS2003/037940
tested for their effect on viability in the presence
or absence of DR5 antibody. The si RNA incl uded:
si PAK1- 0 AGAGCTGCTACAGCATCAA si PAK1-1

Ay T

UCUGUAU @m[e@ﬁnﬁ%@\@n&g@mrdewﬂnf Ruragi obighiyin
reduced _viabilit assay) .in the ol on .carcino

coriugisp UOEHAO ROPE2 faionist ang ehisbiis 23bgy Twchigug epoptosis in
tumcg‘%‘]%ﬁ% g% %lggfan Lss Iﬁfé b loie giaéé‘ﬁ] Kefhegarics B pf%?ihg global

ng these Is veFy resistan
analgdieopgdne capestiorcand ieatwmhistochamisigyi thg preselMRAY ¢rtors riound that

DR5 _ant i hodi PAKL si R
UbcBE P i BOR Y U EUERE A I ipgao o B e fogu s notably
breaf\egcgﬁna@/&ggggéﬁr Ykl in Ar@in@ ey AR datdIhdietleltBat UbcH10 plays

m ne whet her ~sil enci'ng or inhibition of
an 1@Ma11me troinor develompnerd) Tbetapeitiopotantisl efdinititiing [ekEL0 in the

on rlanelthellal cell line | CSE80. The
treat?!?“l" Wf?s\é’@ﬁé}? e?‘ﬁ’?@% that si RNAs directed agai nst

PAKL do (41| RedMGR:\draBI kidwih 0f RNDIddided bitencitigw§ UbcH10
PAM and t he ot her gene products. [500] _In_addition,

expreishpKIW el st ln’vsst@itqglrtm Pwmueyw (g6Be Gilensingip juper qefg with high

O T R e e Sy

1ntel‘fé ééuRN E{Ub@HQ@AQN@bd}Dl@ST& IUbcHil OellEKZ'EhEh siRINAs was
004/ 050895 PCT/ US2003/ 037940 Exanpl e

1n1t1$%h@sfgd in 7 eclbfinese 3K (OpaYSHlOTOM P RGBRHRRIC %?ﬁ%}n%mf‘) anggalD-1
(derﬁrgg Iﬁ%&f‘&*l&%@fﬁ calbh 8m§ A e d 6B ME SHaSA Ya'figét&i ﬁ)tUS'cHlo but not

uman u t| n conj ugase U 0 (UBE2
cont&ﬂtsﬁg@m ﬁétsul&d&k‘.in&lﬁﬁolerﬁlﬂﬁnmutlmh) offtheilibctiifycotaly, aqhmbttqagnebated with

tunor cel | O p tial I
thelwlhtyés) é‘FIg’f?Ség‘Gi Sih. lilizﬁiﬂ JM/ Hsfegeaisae aéFgf%Frﬁgso%éﬁenchHlo
siRI9KY &fﬁﬁfoﬁ%sthﬁghé‘ﬁgul'tm RO OB TSI febil e BREARE Ale UbcH10-
i nventors foun UbcH10 is significantly
APO®uanplex portssiedydlin Rladegraatias, vof alswbxanphed thedevsi ef cyclin Bl by

not abl hr e mach/ esopha I t
Wi B anShiR o e T R PR gp gl
corr@BtibAPQeanthe 10 s dMUBLM p rgﬁﬁﬂanéHEﬁEateJ b.@th%ll%ﬂﬂl@ and the
potential of inhibitin chHlO in the 10 treatnent of
levetsaofogekin Bas Futtber, eslhwcgm@al}[smfgllomlféﬂb@ﬂ (Ogireapapyt showed arrest

o L Bt S350 R Ry g
dowaiee Sulafid AP 1 0Nditl taPinda&d dxﬁy olvafiFeshih @éll morphology indicative of
apoptosis, such as cell rounding, detachment, nuclear condensation or production of apoptotic
bodies. Moreover, siUbcH10 treatment did not result in proteolytic processing of the two
executioner caspases, caspase-3 and —7 (14), as measured by Western blot analysis and
fluorescent caspase activity assays.

[503] Down-regulating UbcHI0 is additive to effects of standard
chemotherapeutic drugs: UbcH10 is highly over-expressed in human cancers compared to
most normal tissues. To determine therapeutic potential of targeting UbcH10, we surveyed
several known chemotherapeutic and a molecularly targeted agent for potential tumor-

specific effects subsequent to UbcH10 silencing. For these studies, we employed the
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UbcH 10 I evel s, we desi gned sequences for three
di fferent and non-overl apping small interfering RNAs

W@ 200REY89Y UbcH O 495, UbcH10- 378, UbcH10-412) . PEETHE2003/037940
SiRNAs was 15 initially tested in 2 cell Ilnes T34
(derived froma pancreatic carcinoma) and

micrptibnlevisabilizioge gt prdiral, thasnindlomiybitoy Ylnbhﬁt@@ Br PNe

PR A5 s o BB, FRBLTkgb P¥ cicsrin

DRSV’T RAEl-fhedWidCapop@siseloddorer mbpebtrumheiagebirvithtdyfférent mechanisms of
ppress cell growth. These data_underscore the
actlogxp e paicsptis panase celbtnesol 3MF RRALS aBgrd: PR gepdpdependent
| hours followed
o S B RO Fes p BEnhss boy ol
by ndaagﬁt&dﬂtviﬂ@ Rinblusting, pacléoestj miramydia c| adedngi-DR S dyicin aﬂdmollal 24

West ern bl ot anal yS| s fol.low ng UbcHLO silencjng..
hoursy iy Eie BRaiFERA U T ARFGH GOy Plbals ] LOGAsgsing drogs
foll&ﬂﬁ% 'U‘B}I‘gll %énch%cﬂ%@uo%ﬂ ah 8l dfitile réﬂ%bﬂl&ﬂ ﬁlrc%ﬁtv%ﬂ\i‘t‘yﬁﬁ a number of
si UbcHIO and t 1

I evel s of cyclin Bl. Further,
tumayelldinanthay s sestel ([chm3ﬂ1g Tpitldb tbefitent @%aanmnceﬁhﬁxxé@ hours with

TR e CRM M
the FAMY; rcﬁQ%o%)h@H Qs fe}P eid8uidbchl n@MolR %ﬁo@{h\g oh@aELsion for the

In ce ior phol 0gy i ndicative of apoptosis, such as
numbatslofrtﬂmﬂd Dfsgpn@étcalds; esnlicso o lesh eenceitaivan Sverq igantisal, indicating an

B QSHEL! 0SB BLAF LR AT SR AR s

with TRATIVR: TEME GHE PARET cElas pl&fa&ﬁta fagpasearofariglieafes(dhd)similar

as neasured by Western blot analysis and fl uorescent
resu&awpees@ta@ed in foyr méepapdentEPErIgits-Down- r egul at i ng

UbcHL0 'é 43 ‘%? %ﬁ%&tl?%&@u%ﬁgggénﬁ%ﬁgg@ﬁo TRAIL/DRS-mediated cell

chenot h
killiRdt EPrifsBr lﬁﬁrﬁﬁﬁﬂbrﬁbﬂﬂa (BDamorirsmamnpay epitltehal gubls {(HMEC), and

Tsﬁz’g«.@%ﬁw%% Savenily atesur ey e H IR (R her fordi 6t € hois followed
by ag <% E&%%’nﬁocﬁggg@?ﬂg rf?l? ?(Llazﬁll AdRnES H&r@gﬁﬁbrefs@ént (FITC)-

tunor- speci cts subsequent to Ubc
labegidl cmntrokngRNanetrb esel totenslire squaltransfpitivpedficdesy oggll Kvﬂl llneS

04/ 050 / 03794 crot ubul e-stabi li.zi n
incligai ) gL PINIE 615 HaRop A MBS 7 AP SCoR B e fighere shown
in F;éﬁ?es%nd@bk YASiLahtadenhe ﬁgﬁﬂé@ P& trBattnenBHUTIVI4 and Panc-1 cells

unctional Ty agoni stic antiBody capabl e of trlggerln

wittDREbIIRL) &ignigicattyeidcmpssdithe ippptasts indvesd by anpid2Rp antilsrdies

TN QIR T T T R

RV BBIsO@ B hiaREeRAMd @ikensiti R ﬁ§§ 3% qhedhadhgicaed that im&batlon of
COWR-RV1, were treated wt cH O for 48 hours

canden pclblm@s eyt naighiBatINGh With Rt DR adibpdesubseient igeEock10
trea{%eél? n%lgb %CF dra%&g%agw nihfl?%%d gfigtgﬁg ?’?}Eﬂfﬁ:&a\%‘ﬁ@ seefl i 1n Pﬂfﬁral%/ human
skinPfhreblasts 8B dofnslanmapithelthl bells (HMECYPHipg 3lUkandi-IZBQ) This

silencing produced an addltlve reductlon
observaiin SeeNs fhrelepi iraierab phenomapn.ciiqe 9the éjé“%ﬁafﬁswm tumor cell
[
in SV B85 o FBPATERS TRAIE 0SB bl gon o
UbcHl@bl e cells by >50% which were be further decreased

by the addition of cytotoxic agents for an additional
24 hours. Follow ng normalization for the
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nunbers of UbcHL0-silenced cells, the Ic90 or Ic5o
concentrations were identical, indicating an additive
we@RGoans5089AI | t hree i ndependent si RNAs t ar get edP@DUS2003/037940
UbcH10 exhibited simlar effects with TRAIL in T3M4
and Panc-1 cells. The data are the nmean of tripljcates
Exangnlel58i n§yrergyles anéisOR4 or erti-BRSAganistscnd preteggome mhibitors against
dent periments. [504] Down-regul ati ng UbcHL0
Bax- @%d“gf) r@gr%eifl s to TRAIL/DRS-mediated cell Kkilling:
Pri mar y[sbsraneffebtb 9 HeaINA réfl) sysfeunmsmamepair (MMR)) lead to
epithelial cells {HI\/EC) and T3M4 cells bili
genedeysihilita bpgpuse watiedtionermrsire et toareciulon t@%@%gel%? instability

4
isa k?g 88&% glf ’lcﬁe%l l%g}fﬁlgt rprg%rg?s?(ﬁg% % e'r%dl g&t hor%yﬁ%‘rléecgggﬂgt@tﬁl cancer
(HNECC)T4d 2€nbksethlspetradionbloal cameE&\mi metation saes dre perticulagy high at
equal . transfection efficac

short eqUIE AEEBI N PIPEIE FY ates i e @gﬂ?egﬂfe}%wms Thus,
Bax %&fnorﬁgs%g?fmo@jﬁoﬁgt%ﬂ §e§/ei’ée§h?v1§ﬁ%manthg’é t6ingti-gsndl and

ustrated I n the figures, pretreatment of
chembRidtapmntic Baictidn cﬁd,plogtosw t h SI UbcH O si gnificantly

i ncreas he. apopt osi s anti '
conpar e&%i} E’igﬁ%&%ﬁl tﬁa(t?s t%ﬁgb?s Ogé%cﬁpfeg? oeﬁleeép \Aﬁgﬁ;}gém
liganki! H¥Rebver, %?&Edsgh@lﬁnﬁfti%ﬁ%stéres @ﬁﬁtﬁﬁy R/IR@GL Protedsonie

are TRAIL insensitive gk? The data indjcated
inhibithet by peptidat-basad dthibitaas 18,% pr MG2fasor Lipsteeystios apptyral

DR5 |
o B RSB RIF A T B! S e 2,
Thi s wag Pt Prot&RomS inilbifeRs ylrdw:liﬂidﬁt derkéte irf ihb mhichsm(mal

(BJ) or mamary epithelial cells (HVEC) (Fi
apop8®is pathay. ipsadipgondhe %Q%]etﬂﬁeataétwf'e%sﬁ%s@ %C@gﬁaé}‘g}recﬁy to the

acti p S gp&w&t F%ﬂl NEEQF Qa%Pas-gBﬂ(é' c:%\gﬁéesi gthcafl e- ci%'eils)3Qn type-II-
I nes as normar cells re n m ensiti've
cellst(ﬂlog'ﬂ%%llh ileYyudieyHOT §6i), éiei tomo métotyhdhnal—bhth@ayss @xiv¥Bsic (death-
2004/ 050895 PCT/ US20Q3([ 037940 Exanple 59 S ger gy é
reccpi SDBRANBRC GTHPIORIN A BLSCAC B BY SATaHE hettared cleavage of

the pEe F%%Jt&t% ﬁclfﬁ%ﬁiﬂm‘lerﬁ%'ﬁi& fBkith #ﬁ)tﬁé’lg@ﬂle ¢StdcBondrf) Alease of

repair system (msmatch repair

cytodivdiry k dnd SMAC. enetleased ngo dim dyth'p}astre caigshbrome c associates with
replication errors. are not orre,c Thlst

ApafyEhed P-saagtsars ormie e [ oginupSavaich [t kbl Pitigner pro-

caspﬁ’sreogérﬁ@sﬁib@&%ccﬁt fek et G efreBRR cAPhIR @8 SastAaksHseat Aytosolic
cancer and a subset of radi c colon cancers .
SMA®,cbnrthe atheo harrchbgsls mepo@pltﬂ of m@&l’y(lﬂﬂbmratf apap{g#is) protein

e _se s. th ained in the
ramie B PR GBS pf b MBSO TR hose
tunors p3oByi dBSscbvety Sfete RNy mien&d\b@rnv@gﬁn bint aazuymin
and chenot herapeutic i nduction of apoptosis.

0 [ 506]
TRAHL@}LﬂrdéedﬁaKW-l qgdls (%i?t/lééi akaytochEames reigsse aighshoma). See, Flgure 34.

b BIBRES: TSR bl SRR, 1 URASL 5 P 803008 s

occur A8h&intd] Ho vy el @ Rdpastyd aﬁ@S@ﬂplleferahpdse)quMBsﬁﬁg axd maturation do
M=262 or Lactacystin, a naturaﬁl ound,

not (lanst &y b andsbh SThiF {52 PRpasiofrone Bay g irevepis ?V&P@rﬁile nﬁtfgam of Bid
clea\%%)é befife tifd @Mlﬁng?f)"ro -apoptotic fragment of Bid requires Bax for these events.

TRAIL (T) + MG-262 (M) completely restores the mitochondrial pathway resulting in

caspase-9 and caspase-3 processing and activation leading to cell death. MG-262 (M) on its

own has no effect on this proteolytic cascade. These and other data indicate that proteasome
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[507] Proteasone inhibitors circunvent defects in the
m tochondri al 15 apoptosis pathway. Dependi ng on the
W@ edol/0508pe, active caspase-8 can | ead direct| ypeDUS1963/037940
activation of downstream effector caspases |ike
caspase-3 (so called type-l-cells). In type-11- cells
inhititimsis vseful /1 fesmisitidingguidGT ded B )contairéng defeqss ot the ypiashpndrial

ath s, extrinsic (death: recepto and jintrinsic
apOB B HBHER PP oS e B SBATG Ry Botists

caspase- 8- nedi ated cl eavage*e¥ the pro-apoptotic
bcl-2 famly nenber Bid, which pronotes the . )
ni t ochoff9] alAltheguthe forkediog tyvendon basbeen derrigrpm some detail by

el eased int he cyt opl.a cytoch Cip o :

way SE UG B THEPRYZT DEPLHS ObF Bebuh UCERE It g goncily
apparé PERSMRdinaMhukelnin B8 es it At tikClehohil ¢t thik ipreftion that

caspase-9 and subsequent activation of effector ..
certapmelpagesansmpdifisations peayeheanadethesste) wighousppartips fropethe spirit or

ot her hand, .binds to menbers of the I AP (inhibitor of
“”P88§§F&?P%¥ESF%?%§h famly and thereby prevents | AP

i nhi bi t [310] ofAlcampiasieons, ditdbasd, G2fbank@8juehbess patentsydnd patent

wer e readlléﬁgbserved by western bl ot nalﬁgis in.
applipRiAgns-cited &t this spesificationire élelzesmeoraﬂ@t@iw Biifis-ag if each was

speclftafigaf B AR PR B Sy REUAT, oee g

and Bid processing occur as normal, however,
caspase-9 and conpl ete caspase-3 processing and
maturation do not (lanes 2, 3 and 4). This is as
expected since Bax | oss prevents events downstream of
Bid 30 cl eavage because the resulting pro-apoptotic
fragnent of Bid requires Bax for these events. TRAIL
(T) + MG262 (M conpletely restores the mtochondria
pat hway resulting in caspase-9 and caspase-3
processi ng and activation leading to cell death.
Mz262 (M on its own has no effect on this

proteol ytic cascade. These and other data indicate

t hat proteasonme 90 WD 2004/ 050895 PCT/ US2003/ 037940
inhibition is useful in resensitizing tunor cells
contai ning defects in the mtochondrial apoptosis
pat hway to apoptosis induced by TRAIL receptor

agoni sts. [509] Although the foregoing invention has
been described in sonme detail by 5 way of
illustration and exanple for purposes of clarity of
understanding, it will be readily apparent to one of
ordinary skill in the art in [ight of the teachings of
this invention that certain changes and nodifications
may be made thereto w thout departing fromthe spirit
or scope of the appended clains. [510] Al

publi cati ons, databases, Genbank sequences, patents,
and patent 10 applications cited in this
specification are herein incorporated by reference as
if each was specifically and individually indicated
to be incorporated by reference. 91 WO 2004/ 050895
PCT/ US2003/ 037940 WHAT IS CLAIMED I S:
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1 1. A nethod of inducing apoptosis in a cancer cell,
the method 2 conprising contacting the cell with: 3
WO 200a05@m | - DR4 or anti-DR5 affinity agent agoPtBUS20831087940
4 ii. an apoptosis-inducing agent. 1 2. The net hod of
claim11l, wherein the agonist is an anti-DR-5 anti body.
WHAT3S ChAIMEDGS: of claim 2, wherein the anti-DR5
anti body has the binding 2 speci fici ty of an anti body

conprising a,he ai.n .variable region co
the seq enceAr§g%‘¥§BFW%mgﬁp WG B DANGF ﬂg{&lre & eggc’d
com Scdrtaititng GheddN Wil abl e region as displayed in
igure 4 25 or Figure 35. 1 4. The method of claim 3,
wher ei ni-t he amenti-DRS eirnfifRy afbrpyagsrisaeanist RBAyy
chai n vari abl | g the sequence
di spl aygd in ﬁ_la O?E%SQQHI% é é‘!ﬁ?e 35 and 3 a light
chain variable region as displayed in Figure 25 or
Fi gure 35. 1The mEhednaftchut 19fvhetedn the 2gomikteis @n ahtidOR-5 antibody.
anti-DR5 anti body is Antibody A 2 (ATCC Deposit No.

). 1 6. The tho 1, wherein agani i .
an anti 2DR4 ARE P ° fe @mrETW@eWé‘% WG&“H%? ﬁ&tﬁq(’f@%as the binding
t {dmr risthg the sequence
o5 i b 6 ol FRTRAY Uy i, Rgkcr BB e o
dispByedrineFigeeRdbr Figurt 35 and a lighieohainvariableagginh o displagied in Figure
25 }}\,ﬂmm#Ed antibody. 1 9. The nethod of claim 1,
0 the agonist is a single chain antibody. 1 10.
The nmethod of claim1, wherein the agent prevents or
reducesy4t he Z’hswtﬁﬂ%mmlm BBkeretn the ailﬂlvDKB@nﬂimidB'Qﬁn@)i‘lses a
clai m 10, wherein the agent prevents activation of
heaviyrokgin veriable rqgien pemprating thespauenra disphaped i E}gwn@@4élj§h$ufe 35 and

N

wherein the agent is a proteasone inhibitor. 1 14. The
met hod 6f cl &hendeBhoddfaizin®, therqurtb¢ estsORS antibiothy isokntibody A
i.s sel ec d 2 fromthe group consisting of PS- 341,

(AT DPSUNP- Mc-232. 1 15. The nethod of claim 1,
wherein the agent is an inhibitor. of an Inhibitor 2
of Apopiosi s ThHI AR e 1, Whbfbin ‘E'Hé@tgﬁﬁf(sh@@n%ﬁtl@% Btibody.
15, wherein the inhibitor is SVMAC or SMVAC

mmetic. 1 17. The method of claim1, V\herel n th
cancer dell iThe meatlndoef cdaimcle wheedin thgrcell is contacted w1th an anti-DR4

antibody agonist and an anti-DRS5 antibody agonist.

8. The method of claim 1, wherein the agonist is a humanized antibody.
9. The method of claim 1, wherein the agonist is a single chain antibody.
10.  The method of claim 1, wherein the agent prevents or reduces the

expression of BCL-2.

11. The method of claim 10, wherein the agent prevents activation of

12.  The method of claim 11, wherein the agent prevents degradation of
IxB.
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2 a pancreatic cancer cell. 1 18. The nethod of claim

1, wherein the agent is an antagoni st of PAK1. 1 19.
wab@4psishod of claim 1, wherein the agent is aPCT/US2003/037940

ant agoni st of a 2 pol ypeptide selected fromthe group

consisting of nsurf and JIK. 1 20. The nethod of claim

1, wherein the agent is a siRNA. .1 21. A nethod of ..

i nduci nd3-apophesiethodof slagmde eherein thejagenips # pEAteasergg inhibitor.

in 2 need thereof, the nethod conprising, 3

adm ni stgrin iengi vidu : j VAR

crrect; Ve amainfegia dfapht d: hedic Qb RREKbIC Hitor is sclected

fromathé fuupoagsaitg E@SAB4l M@2d25nd MGdB2.
apopt osi s-i nduci ng agent. 1 22. The nethod of claim

21, wherein e agoni st,and the agent are 2. ... .
adni ni ster ed&gﬁﬁ‘ga’ggéll ﬁ!alrfng’?“e J‘%ﬁﬁgﬁgds Bt inbibifog,05 40 nhibitor
of APOREES NAMPraggni st and the agent are 2 admi nistered
~as a mxture. 1 24. The nmethod of claim 21, wherein
the agonist is an anti-DR-S antibody. . 1 25. The
met hod &6. c| Zherethodwfetadnd 5t whergin fne DREbigsts BYHYC gaa SMAC
i tpe 2 binding specificity of an anti body conprising a
ME&%vy chain variable region conprising the 93 WO
2004/ 050895 PCT/ US2003/ 037940 3 sequence di splayed in
Fi gure 27 or Thé gietled3F chimel 1a whiegd thelvancer eell isabdadon cancer cell or
region as displayed in 4 Figure 25 or Figure 35. 1
a pangeaticKan¢fECAdd of claim 25, wherein the anti-DR5
anti body conprises a 2 heavy chain variable region
conpri shgg t hge SRAUHRINARIANSIDWA¥RS tHe age&qg 8n Affta@dnist of PAKI.
Figure 35 an 3 a light chain variable region as
di splayed in Figure 25 or Figure 35. 1 27. The method
of cl ai 925, Thiherdiad afleéaimnt Wwherin tetaghaidy an sntageis od ¢

A T osit No. ~...1 28. The hod of claim
pdyﬁ‘i@%@lﬁ%ﬂ %ﬁ%ﬁjﬁ&?ﬁpﬁmﬁgu%oé%ﬂfl}ﬁ& antibody. 1
29. The nmethod of claim?21, wherein the cell is

cont act ed. Wi tfhe afetladtdf ctaifdR4 vaptdibhodgagdnb siRMAd an
anti-DR5 anti body agonist. 1 30. The nethod of claim

21, wherein the agoni st is a humani zed anti bady. . ) .
31. TheZket hédmghogd phjdnoing WP%W%??@C&YQ‘&EHI enillgd%gldual in

' ' i 1 32. The nethod of claim 21,
neec\%‘[}glr%lég ﬁl’f'ét}ﬂétﬂo@ @5&1{389}{%,6 .

e agent pre ts or reduces the 2 expression
of BCL- 2adminidtbring 10.thd in@ddviduEhe theafeutically effeative Rount of

wherei n lt he %lq gll’?ttl-]ﬂ{f c\)/rear}lt(fDﬁg ta%ﬁ/nq{yl a%gntoggomzst; Naﬁld B.

1. an apoptosis-inducing agent.

22.  The method of claim 21, wherein the agonist and the agent are

administered separately.

23.  The method of claim 21, wherein the agonist and the agent are

administered as a mixture.
24.  The method of claim 21, wherein the agonist is an anti-DR-5 antibody.

25. The method of claim 24, wherein the anti-DRS antibody has the

binding specificity of an antibody comprising a heavy chain variable region comprising the
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1 34. The nmethod of claim 33, wherein the agent
prevents degradation of 2 1iB. 1 35. The nethod of
web@iuns@1y wherein the agent is a proteasone iPti/b51003/037940
1 36. The nmethod of claim 35, wherein the proteasone
inhibitor is selected 2 fromthe group consisting of )
sequiige3Usplayiibin Bizusmat mdigaz. 351and 2 lighk ehaie vardeblofegiqnaasidisplayed in
Fi 26#‘? reiggthe agent is an inhibitor of an 2
18U A3 i F8GP Apopt osis (I AP) protein. 1 38. The method
of claim37, wherein the inhibitor is SMAC or a SMAC
2 m et 6. 97h¥\@eRIAHTRENEDS, WadreldSAS antl-THD4ibbd B Bomprises a
The nethod of .claim 21, wherein the cancer_.cell .is_a
heavy shain verakle e somprisipe the ssghependisplayeigdiigyg i or Figure 35 and

sl TIPSl Py S s sy ogert. | en

wherein the agent is an antagoni st of a 2 polypeptide |
sel ect e@7f r oifhe hetlpdaiplain?S, wheme the ahdR Dantibody is Antibody A

JI K, 42. The nethod of claim 21, wherein the
(AT‘ggg?ﬁPOF%Ni- siRNK 1 43. A physiol ogi cal conposition
conprising, a therapeutically effective 2 anmount of 3

i . an apgi - DRfe HetidatdfciiRB 2af fvhbielrytha ggstistag ambsi-DRanghtibody.
4 ii. an apoptosis-inducing agent. 1 44. The

physi ol ogi cal conposition of claim43, wherein the )
agoni st 2¥s aihe method; of pRim 24 nivheiseythe gelh ks copfpsted with an anti-

DR B B P B et T cl Ly of an

anti body conprising a heavy chain variable region 3 .
conpri sBog t Tae setiwdndeladndil ahectin the Bgonistas 24unranized antibody.
Figure 35 and a light chain variable region 4 as

g Ihf, g : g|y g g'i IC 2|T Elg g]l.'%}%glzé' i cgaﬁm?flg glrrhgli‘efﬂs% ’]égé\lﬁgtrig? %intg}]eechain antibody.

anti-DR5 2 antibody conprises a heavy chain variabl e

regi on goNpr irhk RptHdALITEAMENG heietPiha \gehtipfewdnisi o edhces the

24 or Figure 35 and a light chain variable region as
exprajsipl eyl 2ror ijagtkl8. 25 or Figure 4 35. 1 47. The

physi ol ogi cal conposition of claim46, wherein the

anti-DRg, 2 ' | t4,50 it ion of
). 1 48§3Theq‘|§% ?%ﬁg%éodgfiscé@q 2 Qn%é%eﬁ% R PR aﬁgj?atm °
NF®erein the agonist is an 2 anti-DR4 anti body.

34.  The method of claim 33, wherein the agent prevents degradation of
IxB.

35.  The method of claim 21, wherein the agent is a proteasome inhibitor.

36.  The method of claim 35, wherein the proteasome inhibitor is selected
from the group consisting of PS-341, MG-262 and MG-132.

37.  The method of claim 21, wherein the agent is an inhibitor of an

Inhibitor of Apoptosis (IAP) protein.

38. The method of claim 37, wherein the inhibitor is SMAC or a SMAC

mimetic.
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1 49. The physiol ogi cal conposition of claim43,
wherein the cell is 2 contacted with an anti-DrR4
wa@eaolosdys agoni st and an anti-DR5 anti body agoPtBUS209%5037940
WO 2004/ 050895 PCT/ US2003/ 037940 1 50. The
physi ol ogi cal conposition of claim43, wherein the
agonist is a 2 humani zed antibody. 1 51. The
physi ol 3yi calhewaibediof plgrm 8i, whegpim thgcangaagabiis acplon cancer cell
agani I.S single chain antibody. 1 52. The
ora %&rflaé% 8%%08§?engon'posi tion of claim 4%, wherein the
agent prevents 2 or reduces the expression of BCL-2
or UbcHi®). 1TESmefHod ofblasih Al pgherein thoagrms istdnoamtagonist of PAK].
clai m52, wherein the agent prevents 2 activation of

NFi B. 1 54. ep i ol pgi gal _co ition.of clai
wher ei n*the iﬁ%ﬁ?%ﬁé@ 8%3?5?.2""535&2@3%6 N alnit%io%?gfa
polypeptidd BEeRBY Bba 88 skt GATRAS 3TN, Aduaf MABK. Wher ei n
e agent is a 2 proteasone inhibitor. 1 56. The
physi ol ogi cal conposition of claim43, wherein the
agent i42.an The meHiogiof elaimf21 aywherem the agrnt &2 ‘0si s
(ILA'P) prot\%n. 1 57. The physiol ogi cal conposition of
claim5 rein b phi bi & ' 2 '«;SM%/(E ;
m et i 023'_1 5%.&?(%181 cﬂ?&(}#ﬁ%s}itgcg} dogngnr%%) | tiﬁtlnegﬁpoefﬁtlcl ai rﬁfecnve
amoagg,of\_/merelhn the agent is an 2 antagoni st of PAKL. 1
. e. physi ol ogical conpositjon of claim43, wherein
the ageht isaapti-DRAATLG8HIR? ag?mté( ageitty RomStfind
sel ected from thegkoUR,6ARSbSET Ng of UbcHLO, nsurf
and Jl Kﬂ 1 %ﬁ).&%he pﬁlygi o?o%i cal conposition of claim
43, wherein the agent is a 2 siRNA 1 61. An affinity |
agent wi4.h t Wke bhyritlngicalpeuipbsition pf elpina A3 afikirpigdie ggomist is an
. risi a heavy chain variable regi on conprising
antl'm;?% ce displayed in Figure 24 or 3 Figure 35
and a light chain variable region as displayed in

Figure 25 or The gldyﬁoﬁ icalXn0siZioN4f ORHB 88, wherein the anti-DRS
PCT/ US2003/ 037940 _ 1 62. The affinity agent of claim

antitggly hapiberbindingppeaiicityod pn eeihadySORgTsing aheavy cays vpriable region
var.i ahl e i.onR: t i & i n: .
conGFhPH53h 01 FATBL TR0 YRMERS Syl SRR, vt region
as disglgi@nindtgwte 2ploa¥eshré B5.Fi gure 25 or Figure 35. 1 63. A
cell that expresses the antibody of claim®62.

46.  The physiological composition of claim 45, wherein the anti-DR5
antibody comprises a heavy chain variable region comprising the sequence displayed in
Figure 24 or Figure 35 and a light chain variable region as displayed in Figure 25 or Figure
35.

47.  The physiological composition of claim 46, wherein the anti-DR5
antibody is Antibody A (ATCC Deposit No. ).

48.  The physiological composition of claim 43, wherein the agonist is an

anti-DR4 antibody.

49.  The physiological composition of claim 43, wherein the cell is

contacted with an anti-DR4 antibody agonist and an anti-DR5 antibody agonist.
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1 64: A nmethod of inducing apoptosis in a cancer cell

the nmethod 2 conprising contacting the cell with an
w@Rdosnsasys agent with the binding specificity oPCEHOSB03/037940

anti body conprising a heavy chain variable region

conpri sing the sequence displayed in 4 Figure 24 or

Fi h rlable re i,on.as
d: g glr Zy 3? %ﬁeé’bp’g ltgglca Iq%?}éaﬁ} 1on of yWherein the agonist is a

humanized antibody.

51.  The physiological composition of claim 43, wherein the agonist is a

single chain antibody.

52.  The physiological composition of claim 43, wherein the agent prevents

or reduces the expression of BCL-2 or UbcH10.

53. The physiological composition of claim 52, wherein the agent prevents

activation of NFxB.

54.  The physiological composition of claim 53, wherein the agent prevents

degradation of IxB.

55.  The physiological composition of claim 43, wherein the agent is a

proteasome inhibitor.

56.  The physiological composition of claim 43, wherein the agent is an

inhibitor of an Inhibitor of Apoptosis (IAP) protein.

57.  The physiological composition of claim 56, wherein the inhibitor is
SMAC or a SMAC mimetic.

58.  The physiological composition of claim 43, wherein the agent is an

antagonist of PAK1.

59.  The physiological composition of claim 43, wherein the agent is an

antagonist of a polypeptide selected from the group consisting of UbcH10, nsurf and JIK.

60.  The physiological composition of claim 43, wherein the agent is a
siRNA.

61.  An affinity agent with the binding specificity of an antibody
comprising a heavy chain variable region comprising the sequence displayed in Figure 24 or

Figure 35 and a light chain variable region as displayed in Figure 25 or Figure 35.
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62.  The affinity agent of claim 62, which is an antibody comprising a
heavy chain variable region comprising the sequence displayed in Figure 24 or Figure 35 and

a light chain variable region as displayed in Figure 25 or Figure 35.
63. A cell that expresses the antibody of claim 62.

64. A method of inducing apoptosis in a cancer cell, the method
comprising contacting the cell with an affinity agent with the binding specificity of an
antibody comprising a heavy chain variable region comprising the sequence displayed in
Figure 24 or Figure 35 and a light chain variable region as displayed in Figure 25 or Figure
35.

97



