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Apoptosis in Cancer Cells CROSS-REFERENCE TO RELATED PATENT APPLI CATI O\IS

[01] The pr ication clains benefit to the foll

Provi si onalﬁégp%‘ﬁ)?%pl i cations: 60/504,901, filed Sept %12‘?525@%%%

60/ 494,714, filed August 12, 2003; 60/448,960, filed February 21, 2003 and
60/ 429,842, filed Novenber 27, 2002, each of which are incorporat ed by
reference in its entirety for all purposes. BACKGROUND OF THE | NVENTI ON 10
[02] Apoptosis is a highly conserved cell suicide program-essential for

devel oprrent aMeﬁoﬁ%@@@ﬁEbéﬁioﬁls% Qhﬂu@ﬁgﬁ&%@)tﬁéﬁﬂ'@ﬁﬁcmﬁh@ﬂ es to the
apoptotic pathway that prevent or ay nor turnover can be just as
inmportant in the pat hogene5| s of diseases as are abnormalities in the
regul-ati on of the ceII cle. Like cell division, which is controlled

t hrough conpl ex i nEBQSSt EREENREBATER\BAEENE QFPRIGATIANS pr ot ei ns,

Cosis | A
hteraction of  geniobr odtepRb@h mbtdRol RkER boiel RAIERABESL Bl V0o o3
TNF- 1 el5at dutodgiond] Paiest Apylicatiory: 60/84R01( fleASkpteraba@2) 2603; 6€/d94,01 4 filedApo2L) i s

menbors. oftas ARE EUARLIE SR bl 2 Highiad o o clenenginer

apopt 0si S.2088&ack26f whish areRdd atadbyreﬁfe@e@&u%&éi 501&11( ¢s. Sheridan, et

al ., Science 277:818-21 3 (1997); \Walczak et al, 16: 5386-97 4
(1997). In vitro, TRAIL has been shown to kill turmr cells, but is

rel atively non-toxic to norgRtxeRl d%é iy therapies are needed
to treat cancer. The present |nvent| on resses |s and ot her probl ens.
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enpodl nent s e a nlrs 1S an _antl - Pr- nti no | nts e
anti - DR5 Paﬁps%aﬁgﬁéegea@%asmﬂanﬁﬁn@mm eregyla B%l %ﬂ%ﬂaﬁ%@%"%%%ﬁ sing a
heavy chaldwiah allieisceatad ol BAMLORRA%R0REEHERAOTL A RERucEPNDT | SI NG

t he sequence dISp ayed in Figure 24 Figure 35 and a ht Chai n variabl e
regi orl> agprefeivplapgeidsis is sEnidariveredated umdegmrelawrcumstasmséoy oukrendionof t he

22;:];3552 ?ﬁ@é%?%g%c ﬁ%ﬁ%&fe@é@agﬁﬁmw%gﬁh&ﬂar i abl e region conprising the
[03] TNF-related apoptosis-inducing ligand (TRAIL, also referred to as
Apo2L} is a member of the TNF cytokine family. Upon binding to DR4 or DRS, two
members of the TNF receptor super family, TRAIL induces cell death by apoptosis. See,

20  eg.,Panetal, Science 277:815-8 (1997); Sheridan, et al., Science 277:818-21 3 (1997);
Walczak et al, EMBO J. 16:5386-97 4 (1997). In vitro, TRAIL has been shown to kill tumor
cells, but is relatively non-toxic to normal cells.

[04] Additional therapies are needed to treat cancer. The present invention
addresses this and other problems.

25

BRIEF 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 céll with (1.) an anti-
DR4 or anti-DRS5 affinity agent agonist; and (ii.) an apoptosis-inducing agent. In some

30  embodiments, the agonist is an anti-DR-5 antibody. In some embodiments, the anti-DRS

antibody has the binding specificity of an antibody comprising a heavy chain variable region



Figure 35 and a light chain variable region as displ ayed in Figure 25 or
Figure 35. In sone 5 enbodi nents, the anti-DR5 anti body is Antibody A In

sonme enbodywgBRsmsesofle agoni st is an anti-DR4 anti body. 2%; some
enbodi nents, the cell is contacted with an anti-DrR4 antillt?% 2b0§887r?4(§t and an

anti-DR5 anti body agonist. [07] In sone enbodinents, the agonist is a
humani zedcangrishadie sdqﬁeﬁﬁﬁﬁpla@r@d ﬂlrﬂ’.igd'b 0% ot Biguile!3§ aagatight chafh wrigblegdggorc hai n

anti body. 108 S t he agent. prevents reduc t he
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activat i oporRfristhh BeavlyRh&if %ab@é’&*égﬂh%ﬁf)ﬁsmé 148 safiende dRipRMRALSTIRRAdAt | on of

| KB. In sone enbodi nents, the agent is a proteasone inhibitor. In sone

enbodi nenflgwq%eansﬂdxgéheeﬁevmﬁhktmm asj dsspéaéfp@mlaaumﬂémﬁwe 3% Igsenp

consi stin alj’\ﬁa p@ﬂ{ﬁ% 09] In some enbodi t he agent
is an ?nhl ?édglrﬁégg%n ﬁgl tor Apop?r[c?m s (IAP) protein. ”ﬁ Og%erre

enbodi nentmboditents,ithd fgonist isiap aenmmmowc mnetic. [10] In some

enbodi nents, the a IS anln itor ti.de sel mthe
group consi sting o?[ﬁgf X Of © E’E‘ﬁﬁ(ﬁ‘ tﬁ%?%lgﬁ?%%)ﬁe% %ff?ﬁtﬁ‘éf*g 20 7
(SETT), wg&gem@ﬁanﬁabgﬁmmﬂeagbdﬁtnase ki nase ki nase 5 (I\/AP3K5)

STE20-1i ke ki nase ﬁ\]l K)., MAP kj nase-interacting seri-ne/threaqnine kinase 1

(MKNKI ), putative dfdbpitaseme empedimenss. ihe WWT@&M%%%Q&n@ 6t ei n
(RFT1)g 5eﬂﬁb&ﬁ§1§ntsttﬂé’é‘gohstﬂaar§ﬂ?gle(ﬂaﬁ5iﬁ1 P% m togen-activated protein

ki nase-activate rotein kinase 2 ( MAPKA m togen- activated protein
ki nase ki nase 5 (Mﬁ[PQKS)In sge Bmhochlepets»,MQgem ma@etsaquf@ﬁathe expresgion of 25

t U ACVRL| Gar.dne h I
(v ror " oRE BTt go E S R s AR e R e s e vaen SENERE Lo 802
muscl e, Sléxﬁb&ﬁﬁlmts JIBE&fh revénysr FARid4l dTeE. deﬁé)mHéanQéﬁ%sm el ippen .
reading frame 88 (C200rf 8), budding wuninhibited by benzi i dazol es 1 (yeast

honol og) pJBtstBap)me inflibgen falsope enbpdmess kheproteasongrikisbitprols yelegied femahe

( RPS6KAS) rel ated oncogene 30 honol og
(LYN)@ o &%1#111 Wg%?%gﬁé%@%@%ﬁi(um), and v-akt nurine thynoma

vi ral oncogene homIl)Qp IIn 6&i4d dhbodithdsts, e spents eninbiébitoe of & Inhibiongfent s an
activator ,of a e ti.de selected fromthe, u Si st of. si.gnal
recogni ti O Hoﬁ}%‘éj&éiégpf’ﬂlb Ingpisg sybo %3"? s @%qu \ﬁ%% lﬂ‘@%@gg etic

PCTI US2003/ 037940  fpogd. Iﬁsémgeh%cﬁm%ﬂtg qBd ziy%nﬂ‘ih BRARIHIBE KT a pAoHPtiRE oduct
simlar to Pyruvate Kinase, i sozymne éPé{ 148283 gl ycogen synt hase
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(JIK), MAP kinase-interacting serine/threonine kinase 1 (MKINK1), putative endoplasmic
reticulum multispan transmembrane protein (RFT1), 5-kinase, type I, gamma (PTPSK1C),
mitogen-activated protein kinase-activated protein kinase 2 (MAPKAPK2), mitogen-
activated protein kinase kinase 5 (MAP2KS5), cyclin-dependent kinase 6 (CDK6), activin A
25  receptor type II-like 1 (ACVRL1), Gardner-Rasheed feline sarcoma viral (v-fgr) oncogene
homolog (FGR), hypothetical protein FLJ21802 (FLJ21802), muscle, skeletal, receptor
tyrosine kinase (MUSK), chromosome 20 open reading frame 88 (C200rf88), budding
uninhibited by benzimidazoles 1 (yeast homolog) (BUBL1), ribosomal protein S6 kinase,
90kD, polypeptide 5 (RPS6KAS), v-yes-1 Yamaguchi sarcoma viral related oncogene
30 homolog (LYN), mitogen-activated protein kinase 7 (MAPK?7), and v-akt murine thymoma
viral oncogene homolog 1 (AKT1).
[11] Insome embodiments, the agent is an activator of a polypeptide
selected from the group consisting of signal recognition particle 72kD (SRP72), Caspase-8,



factor 4, v-abl Abelson murine | eukem a viral oncogene honolog 2 (arg,
Abel son-rel ated 5 gene) (ABL2), v-ros avian UR2 sarcoma virus oncogene

honol og 1 (\m)uo%@ﬂs v-nyc avian nyel ocytomatosi s vi rahgi&%%ogene honol og.

[12] In sone enbodinents, the cancer cell is a colon ca P37 a
pancreatic cancer cell. [13] In sonme enbodi nents, the agent is an antagoni st
of PAKL. Bia, BayEpholtyessnadiinge (SLK}, BencA86duct mﬂalnto@rymglm eQirza

pol ypepti de sel ected fromthe group consi sting cH10 nsurf st kl 2,

Askl and §pzme] H%ﬁ&gé’bﬁtﬁ%mw@h% aﬁfﬂ@ﬂ%@érﬂﬂ?@%ﬁ%ﬁ mothﬁqﬂab@ate@ [14] The
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agent ar emyﬂmytimitemecﬁralsaﬁmemmmologn sone enbodi nents, the agoni st and t he
agent are adm ni st d as re. n sone odi pent s agoni st is an
anti-DR-S anti bodyeﬁﬁ &W%%%Wﬁﬁ’@eqaﬂ?ra %W%P&g‘&‘tﬁ/ has the

bi ndi ng spgeiechficidnyer@biian anti body conprising a heavy chain variable region
conprising the sequence displayed in Figure 24 or Figure 35 and a |ight

chain variable redl¥n d8suneghbgdinenty t}Fei ageitds groansaeopishef RABL. Insemsone
e .
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chain varéfdﬁioﬁlﬂa@utfnsthlsz mskbhmyﬁﬂ Imscriegentedibents, the agentds 85siRNA sone 25
enbodi nment s he anti-DR5 antibody is Antibody A In sone enbodinents, the

agoni st i 'go 15 %nti-DR4 antibody. In sone enbodinents, the cell is contacted
with an anti-DR4 ar[14]bocnﬁe§ﬁ@éﬁt$ﬁvemamﬁ@hﬂes%h&mtdfmmg%@t«sﬁs infal6] I'n
sone enbodi nents, the agonist is a humanized anti body. In_sonme  enbodi nents,

t he agoni @chf§elél%4mg11’éﬂdélhldprﬂe%iﬁb?f§%§n saype frmqummtgdh@neﬁhaéevwg t he
agent SSith
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20  DRS antibody has 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. In some embodiments, the anti-DRS 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. In some

25  embodiments, the anti-DRS5 antibody is Antibody A. . ' In some
embodiments, the agonist is an anti-DR4 antibody. In some embodiments, the cell is
contacted with an anti-DR4 anfibody agonist and an anti-DR5 antibody agonist.

[16] Insome embodiments, the agonist is a humanized antibody. In some

embodiments, the agonist is a single chain antibody.

30 [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 is a



5 [19] In sonme enbodi ments, the cancer cell is a colon cancer cell or a
pancreatic cancer cell. In sone enbodinments, the agent is an antagonist of
PAK1. In s i ments, the agent is an antagoni st tide

sel ected fmz't](ﬁ}ggggéoup consisting ofUbcHLO, nsurf, %ICE%SQM%E d JIK In
sonme enbodi nents, the agent is an si RNA nol ecul e. 10 [20] The present
inventi onpla{essmwlmﬁbﬁ@s Iﬂs&ha&hsécﬁ@hﬁglthmmmmellﬂmbxt@qg@ﬂe@mmthe
therapeutical ly effective anmount %’gﬂi gaan anti-DR4 or anti-DR5 anti body
agoni st ; SAEP gimsisiingef BSydht, di6262 apdMGilP2agent . 1 n some enbodi ments, the

agoni st is an anti '11§R In 88thd BGEHtmbRS, %&'@e&@&%ﬂﬁ%ﬁoféﬂﬁhﬁﬁéﬂ ofDRS
anti body has the bin speci fici Foé an anti body conpri si ‘% a heavy
meuis,

I(;hal n vgrSAmﬂ;@ISr(lé@PbmomﬂmSangmb Gbmwélbﬂblsplséﬁéﬂ or g SMA: m‘gmlﬁg<:524 or
Four & 351 n' sor b dardies fb iyl o AR@af RS B 2 P00

chain varpmbﬂeetldﬁgcamellcmmeﬁmb@dhﬁmtssmqlagmma; aﬁimtﬂgamet:bﬂmuﬁ dinrsem24 or

Fi gure 35 ht chaln v rlab e region..as_di d in Figure 25 or
Foure 3soniadie RSl e gt BB i ¢
sone embogh RPLIS, ns‘hffestﬁgp msﬁl aﬁcEJIﬁn [389rhe dAbdBRerAd) ihd it is b sﬁm@

enbodi ments, the cell is contacted with an anti-DR4 anti body agoni st and an
anti - DR5 @ﬁiewiédy agonist. [21] -1 n sone enbodi ments, the agonist is a
humanjged anti body.r, NSy 8 saagmtﬂg‘s chain

ant i bio%ly In sone én@odl me {es? eha ent erﬂee\"/e ﬁlogﬁ%hgo@&?{?g expression
of BCL- 2 empdsiiglaGherhpeusioatty @fubm:h ammmntsqf (i)‘mlawgth4 BBar;ir—BRémmsbcabti vation of
NFxB. In sone, e t he, agent ent ra tlon of. I.xB. In some
embodi mentRet AR QoL sentoy e PRERE, i P, HRpeBbtF I s, 1 ne
pr ot easONBRiIWBOARnisEmS eh@eaxﬁ@ntfsrtﬁérhﬁthmg faBtbds s iR bintingdpetificibAds, MG 262
and MG 132. EZZ I'n some enbodi nents, the agent is an inhibitor of an

| nhi bi tora“%ﬁ1 o‘i?%’iS@g(alhﬂF"}Y?ﬁa&‘@iﬂﬁ eFWW%&hWF@CG@ﬁ@anbI tor is

SMAC p§ @fp%tuk 30 A3 gémp A0S
ant agonl st PA% necz')’ssorre en%1 ]élhdlr#pe‘rr\at}%%r a%leﬁn@i%%dé% ntagoni s of a
pol ypept i ¥e Isebmcemhod]mnhslﬂlea@ DRY apwbsly stinpgses efhetyoddaid, vanigbie fegiat ki 2,

Askl and JI K. . one. enb t he t is.an,s mol ecule. .4 WO
20041 0808 IR PR TRATRS FoRATE 5 Fibdiaf Ftbut 3 AR EHEN hNaBalF e
affinity aghsplayetd Figideesr Fihiured 5 e ebrhé hbidigbntathaail-DREYnGkIlLs Si ng a
heavy chai n 0grl abl e region conprising the sequence displayed in _Figure 24
or Fi gure‘k‘@@’ ¥d-a 1ight chain vari dbFnsaghodineds, thesgpaistig 2n antEDfdre 25 or
Fi gurgg 35antlbﬁ’d5§ QARoRFBRHLMRRAR; tht BAI RbbAutdd/wRY &L -BRE aﬁﬂ%dd?%@bxﬁ& and

conprising a heavy
an anti-DR35 antibody agonist.

[21] In some embodiments, the agonist is a humanized antibody, In some
embodiments, the agonist is a single chain antibody. In some embodiments, the agent
prevents or reduces the expression of BCL-2 or UbcH10. In some embodiments, the agent

25  prevents activation of NFkB. In some embodiments, the agent prevents degradation of IxB.
In some embodiments, the agent is a proteasome inhibitor. In some embodiments, the |
proteasome inhibitor is selected from the group consisting of PS-341, MG-~262 and MG-132.

[22] In some embodiments, the agent is an inhibitor of an Inhibitor of
Apoptosis (IAP) protein. In some embodiments, the inhibitor is SMAC or a SMAC mimetic.

30 [23] Insome embodiments, 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,



5 chain variable region conprising the sequence displayed in Figure 24 or
Figure 35 and a light chain variable region as displayed in Figure 25 or
Figure 35. {35} resent invention also provides cell si.ng an
ant i body cor%pr%@?‘%ééja heavy chain vari abl e region conprpijgm‘g‘gﬁg%equence
di splayed in Figure 24 or Figure 35 and a light chain variable region as
di spl ayed in Figurg22pb Ofhehr@eiténhiionldlsd @6}idddwEinitesgats witvidabindmgal so
provi des nmet hods of inducing apoptqsis in a .cancer cell conp isin‘?%’S
cont acti n§PF “%8_‘?“_% AR f“ﬁia&‘?a g‘éﬁ’t‘l-W? TP HERP eI TER ty  of
an ant i bogi¥plaRh fgu&gztﬁom%)&b‘ 36 BAd ﬂliﬁﬁ%hﬂﬂb;ﬁidb%eﬁi&p%@ﬂﬁﬂa?ém Figiee sequence
di splayed in Figure 24 or Figure 35 and a |ight chain _variable region as
di spl ayed2? ¢r Fipyase. Issozpe qphpdiraents; the affinitypgants pisgatibediescomprisinggdg3wt i s an
anti-DR-5 ' : &H@:‘l j : . P"i\%ﬁ-. nt.i t he
bi ndi % s%%?ﬁa?@?t%;e%‘ghgn nsﬁ%ggélﬁgéc}{r?%ﬁsé?ﬁegd]]g A a{:/%/ C aflélri:lte 3\?%?3?@% regi on
conpr i si nchaithearmblguegicreactispiyed edFignreRiSguFegudd3s%r Fi gure 35 and a |ight
chain variable regign di spl.ayed.in Fiqure 25 or Figure 35, In some
embodi ment s, the arierL DRBe PERPR AR IRl POUdeScIE sxre R g B85 %Mol o 1 egi on
conpri Si NeprbtRirEROHaAE hath ﬁ@iaﬁlé&égibﬂcon@rﬁﬁfg&h@ébqﬂéncl?idﬁ;pIa?ecﬁﬁ Fi%de a4 bi ght
chain varjiable regi on as displayed. in Figure 25 or Figure 20 35. In sone
enbodi menfigbre3iend adighipamayiriahls agsionses displayediyn Figure BEer RigwadNs [ 27)
"Anti bpdy" refers t | Is | S ' : an
b B6P PRieHR&ERit 1&'»%ﬁﬁ6l{r££d @%ﬂgeﬁnéth&;%i H ciﬁ;ﬁa%%h@ﬂoéﬁ &y

i munogl obul in gene or fragments thereof at specit S an
r ecogni zeeanagr cel Sompitisigeenntabtieg thecoly with eul affimibiy ngepit whithl thbigding spécifidityde t he

kappa, | anpbda, ..al pha, ganm, el.ta, ilon,  and.mu constant r.egion genes,
ne el 1 a8 R e R S GoshvaRBRk e hPue TRORHEES. HERR. P me
are cl assinfHigde 34 ofFigher3skafpdigat claminiaeliable Reonyasdivpiaysd & Eigure 2898 Figued as
gamma, mu, al pha, d I&% or epsilon, whi, i_n turn define t&&ii nmunogl obul i n
cl asses, ?%dnsprgmemﬁ@ _, epyrhs ABPDIS) £ anragl R iapibasly- é’@s‘[%fm _IHF‘&%IHF

OCCUT {4 NOadtIDRB QBiRAY hhadfe *Bﬁ}aﬁlzgzsps&mwhﬁﬁ aﬁﬁb%hwswﬁﬁn%aheawcﬁant wo

identical |ight chains (about kD) and two idéentical heavy chalns (about

55 or 70 vatplefregion eorapnising e sequpree difpliyed tigue R4 poFighwdSondedight dbimi n i s
known as i . regi C i SLi [ f nor e
conser ved UERLAEH B Cotthyed i 0IRR AN FiAR X 1555 IR AORIPRSTO! T
vari abl e sargipodycomfiprishea héaylpichaih @anmblexegiofCetraprisinsthe payendispfayd®in? 004/ 050895
PCT/ US2003/ 037940 ... kno the J.region. Wthi he ,varj able regi on of the
neavy ohal UreC AP EigLES 55 50 aight it veiahlcepicen BRI $2 PGS STRRES of 1 he
ani noz@ci gk, SRGHAB eRbYfHAls! BB bt DRIy aPNhiiRsyis confined to three
separate locations in the V regions known as hypervariable regi ons or

conplementarity determ ning regions (CDRs) which are directly involved in
anti gen bi ndi ng. DEFINITIONS

[27] "Antibody" refers to a polypeptide comprising a framework region

from an immunoglobulin gene or fragments thereof that specifically binds and recognizes an
25  antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, gamma,

" delta, epsilon, and mu constant region genes, as well as the myriad immunoglobulin variable
region genes. Light chains are classified as either kappa or lammbda. Heavy chains are
classified as gamma, mu, alpha, delta, or epsilon, which in turn define the immunoglobulin
classes, IgG, IgM, IgA, IgD and IgE, respectively.

30 [28] Naturally occurring immunoglobulins have a common core structure in
which two identical light chains (about 24 kD) and two identical heavy chains (about 35 or 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



5 Proceeding fromthe am no-term nus, these regions are designated CDRI,
CDR2 and CDR3, respectively. The CDRs are held in place by nore conserved

framewor k r q@ f8H05058S) . Proceeding fromthe amno-term regi ons
are designated FRI, FR2, FR3, and FR4, respectively. Tgiégﬁ@%zgw(g’iggoof CDR

and FR regions and a nunbering system have been defined by, e.g., Kabat et
al . ( Kabatknetn as the J setivre nwathindhe RirabRiregiowds therhese khghalitre lisd Prregién inl0 Fift h

Edition, U.S.. Departnent of Health and man Services, U. S e, nnent
Print i ng HRHPES 8 S N8 pE it SRS ARG BRI OP Bt

st ruct ur aleopfied 16 QF®Y depbtedocatibhd i MRS V rdpRih kh&h A BpehariBNBRQERE opf two
identical pairs of polypeptide chains, each pair having one "light" (about
25 kDa) arfSmpkeenigaiy deterepningiregions ((FDR-whichaa flirectlyanyolval in eptigen dndste. each
chai n defi i L f . : 7 m;f& § ds

pri mar ?I y P?@%B%ﬁ%lﬁgﬁggé %lrjﬁlgﬁ%@g}%%’ trhg%gg%?%s?%%&% e%fi gl:DrrlgR v('ggl abl e ?g%ht
chai n (VL)respectivelyaTha iR draksld dhplace tAagre cerfserved dratewsek tegight (BRsYl heavy

chai ns respecti.vely. [30]. Antibodigs exi.st, e.q. it j bul i ns
of a6 nantarinE e Shinarbat: Gl ot r SRR Rl HRTHRE W ¢ b
various pegpedshs ThENetatiodsaf CIH0aRXERgins BRDS hiinbbirg Sied havdBideRody bel ow
the disulfjde |.inkages . in the_hinge region to _produce F(ab)'2, a dinmer of
Fab whi ch dehasd by, £.8- abatenel. ghabatctiab; Sranences Sfretsios of Fnmpaclpgiceldatersging. The
F(ab)' £ 8 ﬁﬁ% ] i 111 ; A j 3 | i nkage
in théa mﬁﬁ;&rmelgﬁg,gd? er e%mcﬂgge\?g? tgl?d nfg{bjtﬂ%gs%:r%g%’ @gﬁd(?l&n‘%@%? gﬁgn ab'
nonomner . cfFdB9)dononer is essentially Fab with part of the hinge region

FUNDAMENTAL | - 93).. ' [
g?lte iebody f ragnment SNE#% Fﬁ%‘%ﬁ%’ "I?ﬁézl‘lrmrlr%é g?u%@ﬁ%&%’? ssié[lll 8%#%#111’?%6/&1%5{%%%
anti body, térsenenf Eadhitbtranidrlid coaposetofaive identidal patesofipo itdeschainy, eaeh pai
syn!t hesiyz d de noyo “ea'uﬁlie cg_ﬁ m cal | ylor D P.usi rffp Wg%@l nm? DNAPalr
met hodol oS’?‘.’lnﬁﬁ%,ll@ﬁe@?%’rt&r? fﬁ"d‘gd’?? hgavy L}éé’(’i‘ (ﬂ@?‘é&ﬁ: 2) udes

anti bagy & AR/ Sach chiigdeRAQIUGETHIE YegtddS RSl 106 8 119 brRfordBRlR aciiBt | bodi es,
or those synthesized de novo using reconbi nant DNA net hodol ogies (e.g.,

si ngl e 30 peirmarily IEsponsibletfoansicpriwnegniticnd The iievgs yadapde gl ghaiy (Yi)ndri es (see,

o Ul Bl AL 345, R SR IR el P orperat o

of nonocl onal 0 anti any nOWwn in the art can
be used (see, e.(g., [Hdhl AntigdiMslesiseicg,, aNakast enr@drpelt®ilidOat a6 dAvitmper ofKozbor et

al ., Inmmunol.o Today, 4: 72 (1983);.Col.e et al,., . 77-96 in Mnoclonal 6 WD
2004/ 03089 PRSI s ralrroditd tieeton finualBis soh e, S dgE) )
" Monoghonakam@e gepad dRests ah Rititody Belbw Rciiasfidlidkied in tHetimge S£ibgte cl one.
Techni ques for the production of si nql_e chain antibodies (U S. Pat. No.

4, 946, 778 pradipe B@blulagivess of Balpwbigh declbineilighionhein ipged i Y byadisgifide h s

i nventi onp A SPhe F(ab)'; may be reduced under mild conditions to break the disulfide linkage in the

hinge region, thereby converting the F(ab)’; dimer into an Fab' monomer. The Fab' monomer

is essentially Fab with part of the hinge region (see FUNDAMENTAL IMMUNOLOGY (Paul ed.,
25  3ded. 1993). While various antibody fragments are defined in terms of the digestion of an
intact antibody, one of skill will appreciate that such fragments may be synthesized de novo
either chemically or by using recombinant DNA methodology. Thus, the term antibody, as
used herein, also includes antibody fragments either produced by the modification of whole
antibodies, or those synthesized de novo using recombinant DNA methodologies (e.g., single
30  chain Fv) or those identified using phage display libraries (see, e.g., McCafferty ef al., Nature
348:552-554 (1990)).
[31] For preparation of moneclonal or polyclonal antibodies, any technique
kuown 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



transgenic mce, or other organisnms such as other manmals, may be used to
express 5 humani zed anti bodies. Alternatively, phage display technol ogy can
be used to {ydeibdidsisesant i bodi es and heteroneric Fab fra t hat
specifically blné ﬁgsselected antigens (see, e.g., M [m%ﬁ”%ﬁ.,

Nat ure 348:552-554 (1990); Marks et at, Biotechnology 10:779-783 (1992)).
[321 A " chinrbsdies aatGdnoelyl herdpy DS }"Myclﬂiliﬂl’&ﬁiﬁgedihﬂelwﬂ@ght{baﬂieﬁ hﬁivk@ 4
constant region, or a partion thereof, is alter repl.ac or exchanged so
that the o fEnele flont hepheiopes %eﬁ»ewaqﬂueﬂ%ﬁisew% hgmﬁnﬁ_ﬁ o5 &% Y@ A ant
region of _4@4@;7&%)_%& Bk a@iptdd th PERBcEhtDSdies BifoBHbMIdet WD iAPen®BA/ RlsoSPeci es,
or an entirely different nol ecule which confers new properties to the

chi meri c Aesgswia yice ofothergrsungmsuch apgther mangpalpreay Rerused b $xaeesdr, drug,

etc.; ar . i e : . . ! Y L | |
01 oo el M BEL 00 B8RS KBRS ki SLAGERS, 1 OPl occd
speci fi ci taytibddB3and\hétbromerit Fetufragmdrnitdthatyspeciiicaily dirtdi tb eelyctedattigens (aéenagt, he

reactivit non- hunman ' N ei ng, | ess i n | 6.1 n humans.
Thi's can BERERire GO MiBpe SRR B PSR ARE A DR 1 egt ons
and repl agigegyt he renmmining parts of the antibody with their human
counterparts. See, e.g., Norrison et al., Proc. Natl. Acad, Sci. 20 USA,
81: 6851- 6855 (1984) £32(lg/br1ﬁi chimerantibpdy’Ag en antibpdnBroleculedn ghichtaythegsg)

Ver hogyen : SCJ : X : | I 4L.nl mun. ,
28: 488?4956%5&518%6)%0%5%%{{ ﬁajn;t,log%gﬁeég%ﬁtﬁ%e? 11"%%?)95) xfaikaito %9%@%&4} The
phrase " s podlirg sitaVayiabloregen)ectinked ity ) coyistadbregivo ofia deferdn orgltensd class,

"specific r .selectively) i nor.e LV Lt h, " en referring to a -
prot ei n o%hjﬁ%{%éﬁﬁcetfon aﬁéltmrr Se?eg%%' A gﬂ; TFIP@%%GRE%\M&?GP&W ¥ ?c_’rﬁf%rs 8&ermi nati ve
of the presgperRs af tht bigmerio beibddy, .8, dpeineyng enas tvre,) brbitlh ek, @it ei ns and

ot her biol ogi cs. Thus, under designated i noassay conditjons, the
speci fi ed el F B dhecearigb g oo, arf)agliﬂpe meaqoﬂg‘?%\%%reﬁacr@%ﬁxc Weed Pithds t he

baCnglQU”%ﬁdlﬂEﬁ?ioﬂ%viﬁg@%if?e%rh%fﬁ%ré&ﬁﬁgérf‘s_p@ciﬁki%ﬂifiCa”t amount to other
proteins present in the sanple. SpecifiC binding to an antibody under such
condi tions may requl33k ah "Bonanigedharibody tstanjagtiaslydleat aetaing theireastiviwefi & i ci ty
for a partjc | D T lL.an e ' b cting out
ant i bod 0 Hisfen RSBb8) ning il RS ShlRBlE o LR B SRR 3 0T
vari ety ofnstanmoa) bgassiaingfile mai-simrmyChR repied ahdrepicigtthaurtriabiol @stsopeei fi.cal |y

| nmunor eactive wi,th a particul ar protein. r.exa sql i d-phase ELI SA
i munoass &9@033 P’V_éﬁlrttﬁ‘?}’ﬁ ﬁlﬁ%woagfe’a’aﬁ% ée@i @&t ﬁféﬂ?ﬁoﬁ égﬁe ?’" ) g\%’ﬂ? 4@’&‘?3@’ '
| munegp ea@S‘Avgl:l%ﬂlb@SSlQIW ,iMoxﬁﬁ&?andEOigAdy. Ifhd12 Q045 3R QBSER); Verhoeyen e

PCT/ U82003/0537940 Harl ow & Lane, Antibodies, A Laboratori/ nual "(1988),
for a des6hifstanen 289:153AmSL38%8); Padipnpddoiec alitdruito Ai48P-¥A8 (19931 Fedlanbe used to

det er m ne }2Rec bty STAPR0eAG 19d4hy) - Typically a
[34] The phrase "specifically {or selectively) binds" to an antibody or

=)

"specifically (or selectively) immunoreactive with," when referring to a protein or Peptide,
25  refers to a binding reaction that is determinative of the presence of the proteinin a
heterogeneous population of proteins and other biologics. Thus, under designated
immunoassay conditions, the specified antibodies bind to a particular protein at least two
times the background and do not substantially bind in a significant amount to other proteins
present in the sample. Specific binding to an antibody under such conditions may require an
30  antibody that is selected for its specificity for a particular protein. This selection may be
achieved by subtracting out antibodies that cross-react with, ¢.g., DRS molécules from other
species. A variety of immunoassay 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.,



specific or selective reaction will be at |east tw ce background signal or
noi se and nore typically mor e than 10 to 100 tines background. 5 [351 The
terms "pept x@PmhdRbds” and "minetic" refer to a syntheti cal conpound
that has substantially the sanme structural and functlona %ﬁ%ﬁgéq:’e%"?stlcs of
a naturally or non-naturally occurring pol ypeptide (e.g., SMAC). Peptide

anal ogs arRrlow @R, AnlibafHes, A Ildberapip MEBGA (19383 for 1\8bdGgtonaT BneRly de
drugs with properties, anal ogous t(? those, of the tenpl ate pe t|de These

types of Asalsept PeRATEHsSoAt AR Berused o dptsrming spprily IyRUgAreASt Typically a

" pept i domsﬁ@%iﬂcco? sel@cﬁ%%h%ﬁ@nwﬁlbebg‘leasm o&ﬁ § afér%@sbanﬁl%% and
Frei di nger” TINS p. é 985); and Evans et a . Chem 30:1229
(1987), vwfmqallyawéethmé tokfk tisaestharlearenmgy reference) Peptlde m metics that
are steucturally si ar bol Y g 4 o be used to
producé an equi val eﬁ?i orTﬁée(r)fﬁm?\ @W%g@utﬁc 1%glﬁé{pro&%tqoac tgg%%fect

Gener al | y shepeipdliccmpoured thathas substatiti alkytthe sntﬂeystma:tnjal and ﬁmctampbuhaﬂuc@nstﬂdé of

Dot Vi by) faben gt By Rod G finspPin R SHAEH Zpi8 a0 one or ror o

peptide | okmg, u@&i i HaymiRpiag o dohipBat wied gdpdrfigym t he group
consi sting of, ﬁ@ : Q!ﬁbzm—l- -CH2S- uS@yCIaS—QOCIa % ﬁgm s and trans),

- COCH2- , m@lﬂm tsﬂhose ol toplREpeptide Thepeiupasef @amrpaéldeucpwepundem fermed
conpo d . a f ;
chimerlc APRAralELE, o DR e IRLOMET, A TIBREASED 00y Ve
non- nat ur ahd EneaihltgsTEfS pmRd1285)dad EvIrhmemi' oeMed e, 30:3229 (ﬂéaﬂ)pwhmhe any
anmount of npat ural CI d.con

b h
o o RSl h AR5 e ERS° P W Bl et AR i 25 U

and/ or ac 'ﬂielfaprlcaEPﬁsdfmqlﬁpﬂl&s ny!be WBdd t6 pESIPOS dqubldnSodrhiicad tikeapsarape of
the invention if It is bl e of ,carrying out at ] east one of the b| ndi ng

or enzynaff Broplscls efed. Sﬁeneﬂllyzs’ee&ﬁ%estﬁscﬁe Pracfupgliyysggilar tg g ppradigmpna

referssto erf rference
and cg% cgélggé 1483% a}ﬁ ﬁ%’g pti ona]{'la : Q%I%Ecﬁln%?&g%ggg}cﬁ%%g Sdlcﬁtagel l's, for
exanpl e, framden & amlyp@ltﬂds of infecésty dirhlapvh mm«ur weskcpstiderithkages tohtoradlyl y@placod

le. i i d
Cncert or o8 TRk aaletot i shi Bt SRR AR, - R it o
(2001); ECHRIOH- (6 amd fransNaCOOH,4 l(l‘H(@ﬂ)CI—ES, 202 00H)SO-aMhe nfiinktic &in telditherNat ur e

391: 806-11, (1998 WO 01/ 75164, where nethods of makjng, interfering
RNA al so awerelancgeagegd’?swvga oA ogNS AT PREICAE S M 8 € ChRFISuC ei c

aci ds 20 engRgi-ng o&"Bﬁﬂ?%ﬂﬁra@’p@ﬁi&taﬁnﬁH 2s988 faRgr8h Rakd 6 Ablbr BAD degiger L han

100 base pairs and can e, e.g., about 30" bpS or shorter, and can be nade
by appr oa&‘hesumﬁm/mnlalsomwate anyarhQrehk n@aawl@nmm@mg@aW/ US2003/ 037940

the use of,COMRLARISA & s MBLEANSR aRb a5 YBF ABLifiaAPREGAR EinesRE ST RNAS are

capabl e of
structure and/or activity. For example, a mimetic composition is within the scope of the

invention if it is capable of carrying out at least one of the binding or enzymatic activities of a
25  polypeptide of interest.

[36] "siRNA" refers to small mterfermg RN As, that are capable of causing
interference and can cause post-transcriptional silencing of specific genes in cells, for
example, mammalian cells (including human cells) and in the body, for example, mammalian
bodies (including humans). The phenomenon of RNA interference is described and

30 discussed in Bass, Nature 411: 428-29 (2001); Elbahir et al., Nature 411: 494-98 (2001); and
Fire et al., Nature 391: 806-11 (1998); and WO 01/75164, where methods of making
interfering RNA also are discussed, The siRNAs based upon the 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



causing interference and can cause post-transcriptional silencing of
specific genes in cells, for exanple, manmalian cells (including human
cells) and igddhedesy, for exanple, mammalian bodies (i i umans) .
Exenpl ary si RNAs according to the invention could have upwgz"%-"g%g? 25
bps, 22 bps, 21 bps, 20 bps, 15 bps, 10 bps, 5 bps or any integer thereabout
or ther eb@iewreBf coh§Mrbentay TINES bigitids 8r Sathstidhpprédthdyl, Tk RN ANAS chgdblelde t hat
avai l able from ,%engi ne .l nc. gSeattIe, WA) and Anbion, Inc. (Austin, TX).
[37] One RRAYSIESVATPERRS BhSRRAESGRIEIASCERHNIR] Ferdngpt WrrTigRrees iseie<r and
ant i - sense 2REPIE MM A8 cEils@&%ﬂudh{% K@8inQRBs) ah @B Body) fbrtk kPl SBAHRARS | N
proper splicing 10 orientation with donor "and acceptor splicing sites.

Al ter nat i v&pdics Esiudéng lysepneh desmplary RNy gcearding icibe rvpniien esivis imyedp to
separat g sgh %ﬁ% gg%%g%@@rﬂ B ?%%@& 19fb8§,%%$5‘,. oy &ggm&g%&%om &uring

processing 0 onstruct transcript, ‘i'ntron guénces are spliced-
out, all owilrgebsiaese Foals fomidesigmns epted idwid®sy siRB Asahdludeshatplvaitbly fiomst | on

sequences, bind, f 1,hg ubl,e- st.r anded, RNA. . Sel ect ri bonucl eases t hen
bind to anE%EQWEW%gG%@ngAl%dg’?s%%EW' i T} eby initiating the
cascade of events | egd] NQ#IREAYIcAEIE 1QMIdys FBEsticlcbistrubiB WIS wRicE 8eHdenCes,
and silencing specific genes. B][@?,fg’]d Nucl ei c acid" refers to .
deoxyr i bon#ed @rseaseareneey R plareldn regiens Alaaking an yrep sequgatedd PropsT BilicHgr
si ngl eqqor w5 f 1 efm.e ' i

100" oflHitoR Al RGPS Redfror Bfcth LKl 5?69@9%v%?faclz§%%gf§e§g§n§esa&'\gﬁous

cont ai ni ng known nucl eoti1 de anal ogs or~ nodi r ues or
| i nkages, Wingthkn2g beewpkyred tretcpaateself-oomplepeneryuegipnpof sequinemintieat ur al |y
occurring,

whi ¢ v.e sim |l ar hi,ndin operties, as. the referenc cleic
oera " and oMk, PRt Biofkiefle of HiHR orklc R ShtachtBs, Aol enleBl S R DB e
nﬁcl egti desut, Hkﬁvmgmhas@inﬁmﬁtsegemb@@ﬁcésmﬁlvfaﬂm sp\liidﬁljﬂmﬂ:iohiséduﬁ@deb,lctﬂ bindh |
phosphor ot hi oat es, osphara tes, . methyl phosphonates, chiral-nethy
phosphonat ,lng‘f%?ﬁﬁFﬂW‘fdrR&ngﬁng&waasﬁﬁé&ni@%fw&}eé"%@leég‘ﬂ{lPNAs). 25
[39] Upkes &r&HE@R}%@é &e&éﬁ?'iﬁﬁﬁt%fk th@ca‘@.@e[d%'og _bklre%fs 1&&&%%@%&&1@%9&(&&& al so

inplicitly enconpasses conservatively nodified variants thereof (e.g.,
degener at ey genesamrnpesymidonistcingepeeifagiiesent ary sequences, as well as the

sequence explicitly jadi G : i . . Ftutions
may be achi eved by g% gﬁr aﬁuﬁglcsagdﬁﬂggr?g%ég %&%&?ﬁﬁﬁ%&%ﬁpﬁ%&%ﬁ@%ﬁ& of one
or nore sebelgimed tliareofan bithet smgles o1 doublskstrtmded therdh. liehienn rednip@ssbaseladnd/ or

ST TN M ST W T NEC:
CelI. Bpobag :%%&ic?ﬁatp&ﬂl? 8doulring] Bed AGEAurAEbRUEInRCWHIch BREDIRASSASIAHE terms
gene, CDNA, \A, oligonucleot]de, and pol ynucl eotide. 9 WO 2004/ 050895
PCT/ US2003P198etianas theirpierqpes nugleigsacidpand ipliph frg aetabolizdiin ganannprpimilarde dien” ar e
used reference nucleotides. Bxamples of such analogs include, without limitation,
phosphorothioates, phosphoramidates, methyl phosphonates, chiral-methyl phosphonates, 2-
O-methyl ribonucleotides, peptide-nucleic acids (PNAs).
25 [39] Unless otherwise indicated, a particular nucleic acid sequence also
implicitly encompasses conservatively modified variants thereof (e.g., degenerate codon
substitutions) and complementary sequences, as well as the sequence explicitly indicated.
Specifically, degenerate codon substitutions may be achieved by generating sequences in
which the third position of one or more selected (or all) codons is substituted with mixed-
30  base and/or deoxyinosine residues (Batzer et al., Nucleic Acid Res. 19:5081 (1991); Ohtsuka
et al., J. Biol. Chem. 260:2605-2608 (1985); Rossolini et al., Mol. Cell. Probes 8:91-98
(1994)). The term "nucleic acid" encompasses the terms gene, cDNA, mRNA,

oligonucleotide, and polynucleotide.



i nterchangeably herein to refer to a polynmer of ami no acid residues. The
ternms apply to amno acid polyners in which one or nore am no aci d residue
is an artifigoaboR@escal mnetic of a corresponding nat%r% occurring
amino acid, as well as to naturally occurring 5 anino aci 2%@??4'5nd
non-naturally occurring amno acid polymer. [411 The term "am no acid"
refers to naturally [@6lcurThergnaMpolsyeptiig! eptidemiand "Motedls ardGscel | as ani no

aci d anal ogs and apj no aci d metic¢s that functjon .in manner simlar to
the natura t‘?a@e% ﬁ%?ﬁel%m 1T i3 Béymﬁd%&@éq‘q RPIeRidpes: %eém@p%l&tcas are
t hose encogghol¥idtpd8maedBtviifciE §r ndte MRinb 281 rEMARes ARG cACHEMidat are

| ater nodified, e.g., 10 hydroxyproline, .ganma.-carboxyglutamte, and
O phosphosimnet of Agpresrarding awniady ecquaing aming agidas auetlchs te hafpralyoecuring sane

basi ¢ cheni cal. .St g)ﬂ@&. N 08 GAET] ing acid, i.e.,

an. al phg. n%:lg?lgggﬁtp% t |S§a@§lgg‘dﬂ%ﬁﬁ%rpggen, Oﬁ%ﬁ%ﬁ% group, an am no
group, and an R grddl, é&hgigrmhamiwescidiecfendo hatucilpeccumtharcibaynthesal f oxi de,
met hi oni ne_net hyl.  sul foni um Such anal ags .have, nodifi roups (e.g.,

or | evci neTgP Aidieh Pl 3p e e SRS BHES M Ppess et ARBUGAMER bas o
chemi cal sk binflaff the AR bLNAGCAMND BYdR R aBE béburrifidnligo agiidardi meti cs

refers to chem cal conpounds that have a structure that is different from
t he gener athogarapdedibydhs groetic eodss asaellasithpse aming acis that gredater medifighe-g.n a

AN 161 M @orypldtind B Abibr SEEHETL S ATpROAEISpe | Ao CANSRINSkIMe! Y

nmodi fied varia les t am no aci 20 nuclelc aci

sequences. towotiponmsis tlaat haveshe same basicahemigel seuciurkcis d ngeplbmeesrring eméer vat i vel y
nodi fied varjants, r r ic.acid i.ch encode i.dentjcal or
casent | al | B 0danan o Grbahdr i Ehtalihes SRS LetHE R BoiE o Goes
not encodeamiunaRpidap,acd. chohGGeiirs forldudine adRivhina bhlfoxidie msti@linsmahginces.

Because of the, degeneracy qf the genetic caode, a,large nupher of,
f unct i onal FAOYEht %Bﬁn%ﬁ%ﬁw‘émaé%ﬁ@ﬁe&?ewée-&-nwbqus@ﬁ)_ ?fr%?‘g_g?f{lmrpgii‘?i nst ance,
the 25;¢0depgndded)butfetain HGuAB Jadid Melidal RRGALCaS No@allPOcARfE AhiAhdE. Thus,

at every position where an alanine is specified by a codon, the codon can
be al t er edAminwavid mimatige refers to dwpirad rorgpidothst liwe a strisere ihat kiolifferantt er i ng

th d ' . | id. L.at | .e "sj t .
vari ati onelR g ekl o S e oF Ll oic A bl FBRAF s aibblbuir
Every nucl ®iamatacalty ceouiagemilvesodd.n whi ch encodes a pol ypepti de al so

descri bes every 30 sile silent variation of the nucleic.acid e of
skill will recogni 28Rt 58%%?}?’5@8?}3?410%% iy abiies ﬁ"‘?‘é%‘é‘?p%‘”%ﬁg whi ch
i's ordpmar inlcfeid A8 Sahidnce dWihirepedted PirffiiliowcleRGeiliGeuendbll, dhskivatdvetl nari |y
the only codon for tryptophan) can be nodified to yield a functional

i denti cal wWedidedvariansaeisrsdp Miisy nudeie acids Vhigh exqcgde denting! o cssentigBy eaticglj g

t2 ggz ,ene gggﬁ%%iugé%%g%%#g@%& fnBRhdIGE beill Ro&AoPeABES it RRAOSERAUEN RS e, I WO

essentially identical sequences. Because of the degeneracy of the genetic code, a large

number of functionally identical nucleic acids encode any given protein. For instance, the

25  codons GCA, GCC, GCG and GCU all encode the amino acid alanine. Thus, at every
position where an alanine is specified by a codon, the codon can be altered to any of the
corresponding codons described without altering the encoded polypeptide. Such nucleic acid
variations are "silent variations,” which are one species of conservatively modified variations.
Every nucleic acid sequence herein which encodes a polypeptide also describes every

30 possible silent variation of the nucleic acid. One of skill will recognize that each codon in a
nucleic acid (except AUG, which is ordinarily the only codon for methionine, and TGG,
which is ordinarily the only codon for tryptophan) can be modified to yield a functionally
identical molecule. Accordingly, each silent variation of a nucleic acid that encodes a

polypeptide is implicit in each described sequence.

10



[43] As to amino acid sequences, one of skill wll recognize that individual
substitutions, deletions or additions to a nucleic acid, peptide,

pol ypept i dewPlooddd in sequence which alters, adds or a_single
amno acid or a snsg%g? percentage of amno acids in the gﬁ&"ﬁ%ﬁ@%"??ﬂ&ence IS
a "conservatively nodified variant” where the alteration 5 results in the
substitution of ban ey nOAéifbiéti)&lJiﬂbhdid@eq‘ﬁgﬁm,@?ébﬁ’sléliﬁfilll%bog’imd’tlﬁataﬁdididual |
Conservative substitution tahles providing functionally, simlar am no acids
are wel | RHSHAMRPS: delfongor addsfieng te BHEEFIG AE\REPHIBAYPIRISAIIARTS are in
addi tion L@nand wacHRiere %8s AelcRS h ¥BIRifo ¥3d b3 ¥nSall piRt3RBELBR0hONMDI Ogs,
and alleles of the invention. [44] The follow ng ei ght groups each contain
am no aci @gids Wghe encedediBaewns isra/ sonspevativaby modidiefl gadant owhen dcalioratien : 1)

Al ani . - y ) _ . . 3
Asgglr ggi g@sﬁﬁﬁ% %%gtgﬁ%%n %ﬁtafﬁiﬁt?a %%%Wﬁ?hgh‘%‘%?”ygﬁﬁlwga '5( Eg I sol) euci ne

(1), LeuciCoasefiative Mitstifution tibles Maviditd funetiopslly sim@hr #hieoybids arived! Ko in

Tyr osi ne : t ophan,. . (). Serin S), ,Threonine (T); and 8) Cysteine
(5 °° Mot nitiich SufRppea el ipodthed s i s agiristnst e s

" Per cent agelyforfiRsenas, inttespbitdhonidloeiiRrMeRE 61 MY iffefid, | ng two 20

optinmal ly aligned sequences over a_conparison w ndow, wherein the portion of
the pol ynucl eoti de[@bquﬂﬁcfeﬂ?wngﬁ@hbﬂﬁ%qa%wwl%%worﬁﬁﬁs&ﬂﬁﬁﬁ se additions
or dehlgti e PRI ed to the.reference sequence (e.g., a
pol ypégti g@gﬁ?ﬁe@ﬁventl gﬁ%&%@ﬁ' does not conprise additions or

del et i ons 1) AtminefA),@icia¢ (@nnent of the two sequences. The percentage is

cal cul ate det erm i the n 2r of positions at which the identical

nucl ei c 22)5%93&1%%§ rggﬂxﬁlﬂ%aglléir@fr esi due occurs in both sequences to vyield
t he nunben) abparRiieh®Y, Ghesiiaé @S, di viding the nunber of matched positions
by the total nunber of positions in the w ndow of conparison and

mul ti plyi AGArERns EOuLysiR %990 to yiel d the percentage of sequence identity.
46] The GefBRucihd@Nlef@he (19! MRBEGER (M) V&Ml (WY, ~ 1 n the context of two or

[
30 nore nucleic ac[ds or po!ype?tlde sequences, refer to two or nore
sequences thPhaylabsipgdRk dyrositedl ), dirgptepten §Wie sequences. Two sequences are

"substantiakly i pcal " Lf sequences have a specified percentage of
am no aci g%%réeég)gghﬁg%ﬁlﬁgpégjﬁ%es that are the sane (i.e., 60% identity,
opti onal | §) 65stine @) MEBeniEOM) Bae.g Cbighaon, Podfeinsl €198UY)y over a specified
region, of. uhen Nof, P Pagllestise H5ShuchiSiobthy S SBHERER) contpgtogPar e and

20  optimally aligned sequences over a comparison window, wherein the portion of the

polynucleotide sequence in the comparison window may comprise additions or deletions (i.e.,
gaps) as compared to the reference sequence (e.g., a polypeptide of the invention), which
does not comprise additions or deletions, for optimal alignment of the two sequences. The
percentage is calculated by determining the number of positions at which the identical nucleic
25  acid base or amino acid residue occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the total number of positions in the
window of comparison and multiplying the result by 100 to yield the percentage of sequence
identity.
[46] The terms “identical” or percent “identity,” in the context of two or
30  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 (i.e., 60%
identity, optionally 65%, 70%, 75%, 80%, 85%, 90%, or 95% identity over a specified F

region, or, when not specified, over the entire sequence), when compared and aligned for

11



WD 2004/ 050895 PCT/ US2003/ 037940 maxi mum correspondence over a conpari son
wi ndow, or designated region as neasured using one of the follow ng

sequence COwRAHhHRMs0a! gorithms or by manual alignment angd,
i nspection. The 4?ﬁventl on provides pol ypeptides or pol ynuc]i/é%?&@é?“? hat are

substantially identical to the polypeptides or pol ynucl eoti des,

respecti veﬂaaﬁmﬁﬁeaﬂ@é@bﬁcﬁﬂc&maebmpa(rﬁmgwmdbﬁeomnﬁwmgidnfds&@bahmefi gures
23-25). Optjonal l%tg %fhe? identity exists over ﬁlg on that is at Jneast
about 50 M&EEABET pitas fllowingssanencs porparisonplgerithmp py by papual aligmeghan i

100 to 50Q;iseh! inRRHAN THRL RG] ROVidEeSHIPRpliRRGEH olyﬁlf’cﬂouﬁegthmence
conparison, typically one sequence acts as a reference sequence, to which

test sequenesiantialiidertinghiodhe polyiantidesion gobmuckptiders ecspestipelyi semplifiedl gori t hm
d
test agd gxfeﬁ-f @%‘: Shé@ﬂk@@ lﬁ];eﬁ i FLffes 93 bg‘)t Op"ls e%{}gkﬁe%e tﬁ&'gﬁ%ﬁ BfrGe

coor di nat e esi gnate necessary, nce al gorithm program
par anet er segorethdids pijlaast elghut Smaﬁcammdemdgxg&mpmnmmef@rablmr becgusstat ior

alternati can_he designate The sequence conparison al gorithm
then cal cy}ﬁg?e é%@? ceft M ﬁtédr?ggla]iteﬁ%ﬁti ties for the test sequences
relative to the r ef pI7gnCRorseqieatcempatisadnpitallpondeq@iReuanadiRieeme 15 -
[48] A "conparison w ndow', as used herein, includes reference to a segnent

of any on&SErnIhE Wuakkst SSAURGFH AT ERIRRET o S PITIH N EAeARanEEI CHRANSP e gr oup
consi gpi NQeoffhnt rtééfrhtﬁprel’é?elﬁgQequ%é@ﬁe%nﬁ%%to%@o uRbQHbsedMce BB Enstebal 1y

about 100 to about 150 in which a sequence nay Eng npared to a reference
sequence @fe depignatedal nagasseny, oid sequsnee gwﬁhmﬁwmn@mfwwedmgﬂam sequences

are ont b gl 808 M BO05 018l LONIRIE, 04 4R RAUERE 85 blca0 gD | SOD

are wel |l known nent sequences conmpari son

can be copeyjiehctonpagson atbgoﬂtﬂnﬁ ﬂieﬁ&&]lculht&ﬂﬂie@ﬂly:eﬂl sgqlrmt&ialbﬁﬁtleglﬁﬁrtﬂib testd
Wat er man 1970) Ady Aﬁ Mat h. 2: 48%9 he honol o aI i gnnent
al gorithm® “W@é&ﬂ%tﬁﬁﬁo &efeW?H%%?ﬂ‘l?’lf% §edf’nt roggapardeet 3 by t he

searchsfor simlarijsg WA“‘@&nﬁHnsE’@ﬁhﬁ@ﬁ”%%sedﬂe?éﬂﬂn&l&&%@éfeféﬁé@to aNat’
Acad. Sci. USA 85: 2444 by corrput erized 1nplementations of 25 these

al gor i t hmsegneapbof @EonE pf tiempsba; of gaptispPaETOAitions seiestaryfzes e groupaoasisting '
Software P , W or
oy e CTSPAC 1 GO SO 0 mpd Bl G o ey )
Current Pwdnaharﬂequqnne Mz be ndraparedBioal ra@:yen(zd_wﬁemﬂ pf)the Femne )n)lmb@rztﬂ] Two

exanpl es of al orit ns e suitable f e rmn 3
sequence CHEHE ?ip % ﬁnialg‘ﬁé‘ﬁe osse%eflgﬁslafeyq’g‘wﬂy %‘ﬁﬁ o% efP%f

al gor iZUhW&eqzu\eﬁdeﬁ lfor cafPafiatkd haﬂlqden%ﬂtﬁ&diwolﬁima’ﬂahgﬁxﬂ&ff 6 sdjuenceRirds Res.
25: 3389- 340 and Al tschul et al Biol. 215:403-410,

respect i véPVPaTQSFP%‘?f‘e"@é\wt%Fgerbmﬂi‘?gloﬁl_ll?}?"]ﬁﬁiéﬁlﬁg’é@m%f SiibndcVoteaiasi | abl e
through t?@r J4 gﬂﬂ gﬁaﬁ Qrdhsfzgrbﬁhé’ﬁcﬁﬁélE'@ QY mb A B HRlih QP Neddlerfian #lqgor i t hm

i nvol ves 'h”scori ng sequence pairs (HSPs) by identifying
short Wunsch (1970) J Mol Bzol 48 443, by the search for similarity method of Pearson and
Lipman (1988) Proc. Nat'l. Acad. Sci. USA 85:2444, by compuierized implementations of
25  these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics
Software Package, Genetics Computer Group, 575 Science Dr., Madison, WI), or by manual
alignment and visual inspection (see, e.g., Ausubel et al., Current Protocols in Molecular
Biology (1995 supplement)). '
[49] Two examples of algorithms that are suitable for determining percent
30  sequence identity and sequernce similarity are the BLAST and BLAST 2.0 algorithms, which
are described in Altschul er al. (1977) Nuc. Acids Res. 25:3389-3402, and Altschul ef al.
(1990) J. Mol. Biol. 215:403-410, respectively. Software for performing BLAST analyses is
publicly available through the National Center for Biotechnology Information. This

algorithm involves first identifying high scoring sequence pairs (FISPs) by identifying short

12



12 WD 2004/ 050895 PCTI US2003/ 037940 words of length Win the query
sequence, which either match or satisfy sonme positive-valued threshold
score T whegoahbaRgdswWi th a word of the sane length in % base_ sequence.
Tis referred to as the nei ghborhood word score threshglf S%P‘PZ”S??G? et al.,
supra). These initial neighborhood word hits act as seeds for initiating

sear ches tyrdd JTledgfBeIh thSRErE @Qh@ics, widcibeithBemhtcl BesalefythoRictp3sigiv@vansended
in both directions along each sequence for as far_as the cunulative

al i gnment Wedrl o hehimalisad wih aoiprdiplihe vanelenstb @ afdabase ererced Tusi ng,
for nucl ?%ﬁgﬁo%g%ﬁi&gﬁ%mhég&awgﬂr BB IREshoM %ﬁt‘ﬁ’ﬂfl 0 AIC Ofaf. Ofhefe ARlal OF

mat chi ng resi dues; y ) and N (penal score for m smatching

resi dues; ngighkgriood wyrd hite actasiseeds friinitismgsearches to find bogeriYPseanteining s used
to cal ¢ul t-he Lativ =y : ' e [ itscin gach 10

i v oct Pon ti T A HR e Si-RERL f ofh EDR R0l clBeRhfs R b R, e
quantity Xufnnlativé dlBmmeakdcorervanbbirewaskdy Luvmiativh ecobesmné edléulsted aehnge figoes t o
zero or belqw, .due to thﬁﬁ accumul gtion of one or ,m)rizg glggati,\/e-s_cori ng

resi due almigjRoHsEgueRres: He ParARtelsTs Mi(eard scatedoionRalr Plmaei Bgidues, sy ST
algorith ANRL BéSltWecore f@REisniaiBiBh e Fdiidass; hivRys SONSFéd amihy addseqmares of the
alignnent. The BLASTN program (for nucl eotide sequences}\kh%S uses as defaults
a wor dl en@SpPOIDEMAFIX fsused @i@pﬁﬂ& the pepulptive sepreq Hxtenpign oRfbe avoxdhbitsin each

ooy 40" QPR hRCARRE e Qi RGO EE By P X 2B O

BLOSUMG2 swaairhuny acha¢wei walugsthe cidawiptioef stora gdesHie petoal belp®9 8@) tofheoc. Nat | . Acad.

Sci. USA 89:10915 | i gnnent s of .50 .expectation (E) of 1 M=5, N=-4,
2nd” a conpeiruiAioh el BPHY ot drtive Stpringap B TGRS B B ARAAIHCo per f or e
a stati st isgflencdigtehhed. The BIASTSAIS0 tah phimdRESWET, 400X deeHeiReRe (see, e.g.,
Karlin and Al tschul (1993) Proc. tl. Acad. Sci. USA 90:5873-5787). One
measur e ofens{iity gnd sneed phie glignoagat. Ree BLASIN progsam (ferpncdeqtide seqgmgerlest sum
pr obahil i j i Walall i fn 18 QLC iJity by which
a mattti ::jh Elgﬁs\%ggﬁba%]\%so%g@%gg?l mqgﬁlghnéﬁg%%?g (gj;%lﬁlghy;?’ %ﬁﬁj oceur by
chance. Fermp&isen afipite strandauEdriminaadid sdquenson SiadBk- A48T prrigram uses an r ef er ence

sequence if.the s | est _sum . probabi | i in_a co j of .the test
nucl eic a F%ul?soa Wﬁrglle ecf'@h%%d ?3‘38‘%%%}03 (ngfdl G and tég &W&aﬁ?ﬂ[@ Bl.aé'l,x nor e
pref er abl Ysek @Raikbffand dMeaikof{198D) Pagtd Nambsdcagr 2. drsdoddy 100 s palidharnia f@usr 0. 001.

[51] An indication that tw nuclejc acid sequences or pol ypeptides are
subst ant i aP1 §FPedRion (EXPL 1 MFalNThanpar ?]H%fcté\% Spy the first nucleic

acid ipg 30 i munol oggpfal The BLASB alg8Ahk A& Wrfohnd L Ga@ichRAGVES of #kSed agai nst
t he pol ypegéil de encoded by the second nucleic acid, as descri bed bel ow.

Thus, a peéimileips beiwesngwopiusatdsysesuhst Barlin and plisthgbd OPDlror.oVal. deedb .
| i . 10 ' i f . .
pol ypept | %‘A B&?ﬁ)—( & }.eOnmg\gnsgﬁ]Je}r%m?ﬂn%t)g&te%fg%fﬁ%gfte IiL%{Sloﬂ%?fn@}ﬁ is the

conservative Substl ons. two nuclelrc acid
sequences smakest sum probability (P(N)), which provides an indication of the probability by which a

maich between two nucleotide or amino acid sequences would occur by chance. For

25  example, a nucleic acid is considered similar to a reference sequence if the smallest sum
probability in a comparison of the test nucleic acid to the reference nucleic acid is less than
about 0.2, more preferably less than about 0.01, and most preferably less than about 0.001.

[51] Anindication that two nucleic acid sequences or polypeptides are

substantially identical is that the polypeptide encoded by the first nucleic acid is

30 immunologically cross reactive with the antibodies raised against the polypeptide encoded by
the second nucleic acid, as described below. Thus, a polypeptide is typically substantially
identical to a second polypeptide, for example, where the two peptides differ only by
conservative substitutions. Another indication that two nucleic acid sequences are

substantially identical is that the two molecules or their complements hybridize to each other

13



substantially identical is that the two nol ecules or their conplenents

hybri di ze to each other 13 WD 2004/ 050895 PCT/ US2003/ 037940 under stringent
condi tions, vag6demckeded bel ow. Yet another indication that two nucleic acid
sequences are substantially identical is that the sane p??&@’%%"“ﬂ%”ﬂ?e used
to anplify the sequence. [52] The term"affinity agent agonist” refers to

an af fini tynaaaaMgeft cofditions, 8s d0RbASE beloth atet BRI ihdi@ition ik RS nitldi@sget
nol ecul e) capabl e of activati ng a receptor to induce a full or partial

recept or - iétHeates AT wharinly idughcal it tee same paigrsT 0 befusee awlibRBebi nds to
DR4 or DRG.and.d nduces DR4 or DR5-nediated signaling. In sone enbodi nents, a
DR4 or DR5 a f|n|ty agent agonist can be identified by its ability to bi nd
to DR4 or DR5 and i HeiliceThalsopt'dffinky egeshagoont’acfewdo vo alfinityagend @ld.s  An

ti bqd h t ff
Y BRSSO R bR, 1S
t hat hl ndu;fen or ertigd lrmpmf}meaxatthra@bﬁsel rﬁoa:ixah@h@tm a)gmm{t efDRttl)orjgmsm nt act ed
t the ce ar a { osI uci ents 1 NCl ude . g.,
oont ot o afRd i1Sks g iiceh DRAGR Bk R ated pesatag, 10 S o aictont 4 DELSE. 51
Noxa, ~Punmeyr3HitknitPigcRfsbonRtEn H&Eiéenuﬁ&% itd kiR %o bﬁad@lm%ﬂ; Dm%u%kkl

signal recognition part lcle 72kD (S , Caspase-8, Bid, | ynphoi d
tyrosi ne akpma%%wbﬂ_%)ﬁac@érﬁ@hyk@m@]& Am ritikadytagomsiy’ prfens éo thersa@aéwnlvmeres ozyne

(LOClgl% %ﬁw%ﬁamaﬁm%@e ki nase 3 al pha (GSK3A), hypothetical protein

FLJ32 ogen--activated protein kinase 10 (MAPK10), TCF4:
transcription factof53}, Thaﬂafmﬂmpm imincing egerli'ercfesriosn cantmhind thabiméimes

Vi s one b EREoRBIBPRGRE o ey L AR 0L RPE SIS B e B SERRRGH ol

oncogene hgsmbaginduéify Wents i8Sudd) bag apdristSorahineibé Hf thefslobfingd: BRIACIBRW NO:
26S Proteasone. inhibitors, c-flip, NFi B pathway, |AP fam Igré:rrenbers (e.q.

XI AP, cl ABK, BakaBom, Bak; Bid, Nok#. Abmiz, U I or Begk BHB, Y3, TRAJL Jigan Myeay

b , g@nﬁﬁ)b _ CD40;
E§| ze;lgm( Ftillg]r)r/lee iersééi%lé fachc _X|(§ﬁ-§fz) &gﬂl’l © g%@%%ﬁbl n CO]I!I’IJJ ugase
UbcH10, oddimeptiidggine prcpﬂmksmﬂai tO(PPmXNBk)nase$M2 dma{lélﬁiﬁ&&ﬁ)r@ycogcmt ein 7

STE20. |1 ke RFREEEN RS MR RattRRet of R R L0 TR PRIy cnase
g I\R/IF%_ :\I;(I ), . aﬁﬁafsdlept@temﬂﬁma namme), ﬂgﬁ'ﬁmﬂﬁﬁlﬁmﬁ Wﬁ:lrf:)rgl{: ﬁfu\?;?\g&éﬁ@{rgurg‘fegt ein

ki nase- act?“\kﬁ?l@d‘”{?j B‘Ecé’gﬁl ompleg 2 a(%&gﬁi&?’%(ﬂate%%e%ﬁ} ‘%%Ig) ‘éé?ﬁas)’p rotein
ki nasggki @%ﬁh&w&l@m h%bh%ld N- @EIR RIV-ml baﬁaﬁuge SR htosis¥FhI Vin A

receptor type 11-11ke Gar dner - Rasheed line sarcoma viral
(v-fgr) oncagahbormelop) @gwqmtagmpi@ph@hﬁbﬁans op thstfellewipg 26680 otegPme21802) ,

miscle, s kﬁul%ors 'c-flip, NFxB pathway, IAP family members {e.g., XIAP, cIAP1, cIAP2, NAIP,
MLIAP/Livin, survivin), proteasome pathway members (e.g., E1, E2 and E3); kinases PI3,
Aktl, 2 ,and 3, Rip, Nik; CD40; Bel2 family members (e.g., Bel2, Bel-x1, Al, Mcll),

25  ubiquitin conjugase UbcH10, osteoprotegrin, plexin Bl (PLXNB1), SET domain-containing
protein 7 (SET7), mitogen-activated protein kinase kinase kinase 5 (MAP3KS5), STE20-like
kinase (JIK), MAP kinase-interacting serine/threonine kinase 1 (MKNK1), putative
endoplasmic reticulum multispan transmembrane protein (RFT1), 5-kinase, type I, gamma
(PIP5K1C), mitogen-activated protein kinase-activated protein kinase 2 (MAPKAPK?2),

30 mitogen-activaied protein kinase kinase 5 (MAP2KS5), cyclin-dependent kinase 6 (CDKG),
activin A receptor type II-like 1 (ACVRL1), Gardner-Rasheed feline sarcoma viral (v-fgr)
oncogene homolog (FGR), hypothetical protein FLJ21802 (FLJ21802), muscle, skeletal,
receptor tyrosine kinase (MUSK), chromosome 20 open reading frame 88 (C200rf88),
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receptor tyrosine kinase (MJSK), chronosone 20 open reading frane 88
(C200rfSS), 14 WD 2004/ 050895 PCT/ US2003/ 037940 buddi ng uni nhi bited by
benzi m dazoy@Sdedsy@ast honol og) (BUB 1), ribosomal prot ki nase,
90kD, polypeptide 5 (RPS6KA5), v-yes-1 Yamaguchi sar conﬂp({%sg&?’fogfgéq ed
oncogene honolog (LYN), mitogen-activated protein kinase 7 (MAPK7), and

v-akt nur bmfﬂmi lted\uyrb@hzmﬂmgleme(N}:tzmbmglog) (Bf&gﬁ?%nb&ééfﬁfl ﬁngAwéiA sali IP gg PAK
e.g., any, 0 t (0] oW n |vate nase

oS, bk KB P DRI SRRERK () 1Rk AaERety SHSSa PEYLEelpod OtegEnEs) a1
- acti vat edobigg ,YiRBEh-a S REDpr&hia kffdle 7 (1@1914:25 Bag vald AeHM thidnBage PAK- A

protein kinase MJK2), nsurf, stkl2 (including, e. serine/t hreonine
| dnase 12yirelemensene aomaeles L I(AKIds PAK Ifinciding pEL amm‘éthqul@@én@ ALK2, ARK2,

et A PR o S SBEL IS S ST (0

(e.g., ac EAKdB({p?_hmtwaNMcﬁm&ODﬂ)) P210K4R R ag] -aotaeiddsiasn | Grast it000k62),, ERKS
(e.g., acces ces M 005248) ,

AVRLI (o CeRER: Dfior RN VKR a0, R it O

NM_002757 erineltiinbdslife ggags)g 12, R-ﬂ;l_f_fi@&élhﬁdl kii@se 2, XMO%IP@ZQﬂ(fSMBN K%SMZSSQM) 2
accessi on no. ac e33|on

(e.g., acéd¥sl 1 GRE AL Nm%@s%ﬁalgnﬁm%@@neil &%séfilx & AHHROHBE73) |

Addi t hgnahneXaIANNLRROB! 9&%&1(!11@9)“&!\/9@1@%%?‘ dé‘cces%uﬂno agents that
enhance DR5 and 4 expression and/ or “st abi %3 agents t hat enhance caspase

activity OM_0466Hi) GEK (c.andccagrion . NMAI00D (eerirmeession nDNA danage
response. t ne products
t hoer ve IR HGRILE Bl nor REr 80548, WV RE L4 eIt 8600 DY O o
dlh rect Ihy INIMR | 0000209, MIEKIKISY e & dccgdo o, ugmlatoorzwtﬁ),rmrﬂcycmagjl, b:tcbalasamtnow t%/

t hr oug r n or st.abi mol ecul e e.g.,
si RNAs) og&&t ?@%%%%A(ﬁ% é@eﬁf’ceﬁﬂ?ﬂm" Mﬁ?éﬁoﬁﬁikéﬁﬁ:e@c?ﬁ’é‘n@?pressi on"
of a psot RV 05285) MKINK ICRIFR Aadsion HGINM 003684)DPITEINRD (e p2bbdesdidnnodr total Iy

bl ock stinulation, decrease, prevent, delay expression. Expression of a

protein cyM_tOQZ%?auéédmagalaﬁem@lamapoﬁoa&mds%g agyuys incjude, ezp ageyds thaby 90% 95%
| OO% I
F(r)cal i zat ?@n o@skﬁéﬁ%bﬁ%ﬁ%&g%\g? I ndfoggﬁﬁﬁ%g%r &? y%tﬁgfg%cgg?%ﬁ%raggﬁM| ng from

DNA bi ndi sigbility, biid dyents il nduey e\ﬁaharse d @A dahageregpbnde] Fgonsst erminatics in
degradati gn of r ot her eby eI ea NEh o enter the
cell nucl gl?sago F%‘fﬁdﬁq‘erﬁﬁ g‘dﬁ%{ﬂl‘aﬁqﬁ%% St B P % 35 tagonéﬁ gaﬁ? ?tﬁat
i nhi bpbs tdRide ag@tﬁamcmhbinﬂﬂmﬂabﬁmmh\agws mbﬁmbacﬂpﬁxﬁﬁ@nadmgy degraadat i on

of 1iB and subsequent ., nucl ear calizati | kB' s .partner i B. The
pr ot easo ngeqrm??gqnggggressgn@r stapﬁgy Q%tgget molecucie A (e.g., sﬂgNAs) or protle\:lillzl

[54] An ageni that "prevents or reduces the expression” of a protein refers

to compounds that, e.g., bind to, partially or totally block stimulation, decrease, prevent,
delay expression. Expression of a protein can be reduced by at least, e.g., 5%, 10%, 25%,
25 50%, 75%, 90%, 95% or100%. _
[55] "Activation of NFxB" refers to induction of nuclear localization of
NF«B, DNA binding by NF«B or transcription resulting from DNA bindin,;,r by NFkB.
[56] '"Prevents degradation of IxB" refers to degradation of IxB by the
proteasome, thereby releasing NFxB to enter the cell nucleus.
30 [57] 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, NFkB. The proteasome includes, e.g., the 265

proteasome complex.
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pr ot easone conpl ex. 15 WD 20041050895 PCT/ 1JS20031037940 [58] An "I nhibitor
of Apoptosis (IAP) protein” refers to a polypeptide of the protein famly
that inhibitg '?5?69 sactivity. Al but one of the known TAP proteins share
a twofold or t od repeat of a characteristic sequenB&/HeA¥%37he

Bacul ovi rus | nhi b| tory ‘Repeat (BIR, -70 residues; survivinis a recently

di scovered human |APISBPatAﬁ%hﬁit8§oqu%p§Jsﬁ|(B.P)%t&ﬁ) refdiB tSa Fb1bhdpaad Ofthe

contai ns a nunber of conserved residues, consensus sequence:

R- X( 20- 23) Proteiq famyilycthaiphibits sesnay ﬂmwﬁfxﬂéut @@e@fﬁh@ﬁgmnpﬁé& praeinsgkare a g, X

chronosone i ARek nber
U32974) {a%r}%f@iéﬁ? |ﬂ!bregf?m % afo%at el nskﬂ%&fsﬁgﬁ&ﬁﬁmxgﬁ M ﬁ%ggﬁ%ﬁ’hﬁ’%ﬂ’u

c- | AP- 2/ HI Rrpegt (IRGICTO tesisiues) swwvivirak a recmﬂmecosé’l@d BugaiBbYP (udgBysinsRuche et

al ., 1252 e n on SISI i bitor proteln
(A P Tooy IR HEGH0I) 205 Sk 3 il ol DGR B oo DOORGRce i iobiRiptoslt 5
Nat u /r e I\/Ed seq&e@%-m 0(2399}7XQ11)-69X(2|)§-H(L6)JH X(ﬁ)RatEm'anﬁplIABainbmﬂe I‘dOg,[ |
2002 0132786 .an 200 { as_we S. nt . 6,187, 557 59
"SMAC" r ef 6y rqrBosg e B PL st ﬁBBP@ﬁ%E?FB&" ﬁcqeém%méaéfé&m?wet her

W th cyt ocQ@Buia: Mmb{ehﬁ ARG OAGL)/BMITISE RS BIAB /MDA IRPARIIRIC; ¢.istdd Ul i
SMVAC 15 pronot es caspase actl vation b%/ bi ndi ng and neutralizing the |APs.
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102: 43 3 | | |
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that in 1'VI expression
" Ant agoni s{Athbosing emidl, Metues ded.ar217- Qﬂirfﬂﬁﬁ?r)):ls?eetm Ué. gatgnukpphbattonésiqar essi on

of a gene i rtia tot 20 stinmul ation,
decr egse, 35@@@?7%@%%%@9273? ol F%E{@P 3\% §§2§§Ft| ze, or down -
regul ate the activifsg] of "SMIECYRMAGs B Dii6dhofdrial Patypdphiag, wiickiR\waledsegul ate a
receptor to which the gene product binds. "Agoni sts" or "activators" are

conpounds {agsther withy cytoghieme & Tigm the mitpghondsin in regppseds gpeniotis stimye iMALoduct
or Dbi ngst 0,5t il 81a8e adtiGe lﬂlmgsh k%A Ehe m lSeE al &, peehanesy

actlvatl on, sensitlze or up r e activity of the gene product or
t hat bind éﬂza@-%éljl@[)}it\@rma&e!aetﬂéc@pﬂd)w43}53\@0@@the gene product binds.

Agoni st s or antagoni G j ude |

nol ecul es (e.g., | es@fhaﬁ'@ad?%orﬁa?r{eg d)qwreéré%r%fe Pnglewle tg%q%ﬁbl\%/grim ons of
thF gelne pe;ﬂﬁu@é mg bRl ¢esressiinG geﬁ?pmgﬁmj SAﬂagd?@dtstﬁ "?hxb@ors“ aieRNA .

mol ecules for re UC|ng e pression of .a transcrj encodi n en? uct
30 BRI EF DE<sopgunts iRt o ibRIRESRieR © Minemf‘@fh%op Iaf glmlég\‘i’fﬁl xﬁa

apopt 084S igfinyliy L&?He&@a{slf gareveﬂl %Llafh%ﬁor? nﬁbwénéseﬁaﬁge Bf Gy reghlalofiR

functional "anti bodi es Fi'gure 3 displays the effect of thrée different
DR5 ant i bodstiviiyeh ih;tg;n@product or that bind or down regulate a receptor to which the gene

product binds.. "Agonists" or "activators" are compounds that, e.g., induce or activate the
expression of a gene product or bind to, stimulate, increase, open, activate, facilitate, enhance
activation, sensitize or up regulate the activity of the gene product or that bind or up regulaie
25  areceptor to which the gene product binds. Agonists or antagonists can includs, e.g.,
antibodies, organic small molecules (e.g., less than 1500 Daltons), genetically modified
versions of the gene products themselves, etc. Antagonists include, e.g., SIRNA molecules

for reducing expression of a transcript encoding a gene product.

30 BRIEF DESCRIPTION OF THE DRAWINGS
[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 DRS antibody agonists on
Jurkat cells.
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Jurkat cells. 16 WO 2004/ 050895 PCTI US2003/037940 [64] Figure 4 illustrates
Caspase-3 activity in treated Jurlcat cells. [65] Figure 5 illustrates the
ef fect of DR LIgRodokysct i onal antibodies on colon and ne cancer cell
lines. [66] Figure 6 illustrates the effect of DR4/DR5 fE g’cﬂi’ﬂ%{?”%i‘ﬂtibodi es
on 5 breast cancer cell lines. [67] Figure 7 illustrates the dose response

to DR5 antibody agoné4t s Figire mﬂm@fedtesasb@pismeuﬁq} 1h&reai{e68durk5ﬂcﬁu§e 8
illustrates DRS anti ?bédy agonij "A" with respect to Caspase-, activation.
10 [69] Figure 9 il I8t r Gt Sté?ﬁ‘fslﬂ%?gﬁcé @p@%@%ﬂﬁtlwl?ﬁ%S t unor

vol une. [ 7QlonFind WeBanbfhalchhdes b&plRs. anti - DR5 dose response in a COL0205
subcut aneous model . [71] Figure 11 illustrates the tunorcidal activity of

DRS nonocl onal 15 d&éfili bBtﬁu&ﬁ ilmstgateache ¢ifept o DRAPR S1fangtionglantibedies qpat hway's
for Caspa t nd apoptosis. [73] Figure 13 illustrates anti-DR4
or an tl%-p 9a|%{;dah¥& eggo%t osis in A2058 cells in the presence of a SMAC
mmetic. [74] Figuré674 Flguust flastesesttedet teponsefo DRE ablifA@ynposts m on nor nal
and 20 tum)ralcells th?ﬁ% Figure 15 illustrates a Pk and PD study of the
SMAC ni metfoRmel gnddumencslls-o 16 i || ustrates the NFxl 3 pathway and its relation

to the proteasone. [§8]7] Flpugds Bludtfatds DRISidtdb@padonat "ANRitRERHEREPORphdehi bi t or
MG132 enhances =25 DR5 antibody-induced apoptosis. [78] Figure 18

i |1 ustrat es3#EMBus prot easone i nhibitors. [79] Figure 19 illustrates the

ef f sctypf pr ot easome ggih Wb SiAN-ARIHES B eSO ChShS AR Lhe

effect of prot easo inhiBitors on hepat ocarti nona ce I ne 81]
Fi gure 21 vollmsstrates the effect of proteasome inhibitors on normal nanmary

cells. [82] Figure %?O]I | FUSt rﬁf)tlﬁusu‘a c8 anl‘\l(E)rReSs(ﬁ)lsgPesggnsgl%uaSSOEB%y chimeric DRS
subcutaneous model.
[71]  Figure 11 illustrates the tumorcidal activity of DRS5 monoclonal
15  antibodies in vivo.
[72]  Figure 12 illustrates pathways for Caspase activation and apoptosis.
[73] Figure 13 illustrates anti-DR4 or anti-DR5-induced apoptosis in A2058
cells in the presence of a SMAC numetic.
[74] Figure 14 illustrates the effect of the SMAC mimetic on normal and
20  tumor cells.
[75] Figure 15 illustrates a Pk and PD study of the SMAC mimetic. !
[76] Figure 16 illustrates the NFB pathway and its relation to the
proteasome.
[77}  Figure 17 illustrates that the proteasome inhibitor MG132 enhances
25 DRS5 antibody-induced apoptosis.
[78] Figure 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.
30 [81] Figure 21 illustrates the effect of proteasome inhibitors on normal
mammary cells.

[82] TFigure 22 illustrates the expression of mouse-human chimeric DRS
antibodies.
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anti bodi es. 17 WO 2004/ 050895 PCTI US2003/037940 [83] Figure 23 illustrates
t he nucl eoti de sequences for the heavy and light variable regions of

Anti body Awd $dlodobsgure 24 illustrates the heavy chain ion for
Anti body A. [85] FI gure 25 illustrates the |ight chai n¥€'§b?23hqm€7% gl on for

Antibody A. 5 [86] Figure 26 illustrates a screeni ng net hodol ogy for
i dentifying gene pigsjucEutd e iR e nlichblidd Reukesk BP MRS ySandYight

introduci ng si RNAs to knockout specific gene expression in a cell-based
assay. [ &jialip figions 95 ARfiedyiA ustrates a screeni ng met hodol ogy for

i denti fy| ng gene lPSﬂdUP‘fg%ratmﬂusr{ﬁ@Hs%e%eI%Hmﬂ DGR e ARPRE AkiBolYA

i ntroduci ng si RNAs knockout specif gene expression in a ceI | - based
assay. [88] Figur e[&ﬁ meet@sﬂlasttategﬁhEdfghhphagl vatishleiregion farfintihedy A.

above-gdescri bed si f viable cells
(i.e. Sd non- apopt ot #Wf g{élhge\?\njb nﬂlugﬁ%rt égtsmre%lgé %ﬁ@g&f&%&ree n§ %eﬁg absence
of TRAI L.prodwatsrtidt inogliafd BRAIL ixtdaced&@))pmmib:cmhedumﬂr@ﬁm tg kiekputegeoifics

interfere with aﬁlpgtom%l her ratios (greater than 50) indicate gene 15
product s FRAFEREGHCEHEE 'P%“’e fPtosis. [89] Figure 29 illustrates siRNA data

for Gsk3a and Gsk3[$ TF uicem moﬂmﬁratefslagete@mghluﬁlba@bgﬁfomﬁhufyh% gh&NAs are
specific for Gsk3a or i he bar chart the bottom of the'figure

illustr atm@dlwstbaéwdw&q T mrd@q:qd@@pptgsw by m@aémmmRHﬂsé%k@qcm spefifithe
Presefce ofte %ﬁ%ﬁ%?éelﬂﬁéle&ass%p [90] Figure 30 illustrates a regul atory

net wor k for TRAI'L-1 nduced apoptosis. O particular note, nyc is
pr o- apoptoti c. The[&ﬂjorEl,gureri?;&mmld@mlcst ofilyits idantiifibd frsthe ThAkidesaribad ed

apopt osi s.. acti viafi.on N activa L or anti-DR4
or anti - %Qgﬁﬁrﬁﬁnéd%%pfe i g(%ﬁfb%f If:%@ﬁll;@c%l éhg%apaoé’hqeé‘[c? g’?‘é’ﬂgect s of

si UboH10 ddditieh 8 TRAII yérap0¥d © thefbsateiof ARAEL. E@\Blﬂétﬁ)sl(lﬁvdét {bah 5Q) thaiome cells.
The figure al so shows that pre:treatnent of tupor |s with siUbcHLO

si gni fi cdhtiRe gone produgs lrﬁﬁéer%lwab@w%ﬂﬁ AHERE gy (afﬁ%tﬁttbﬂsﬂaﬁmwﬁwg [92]

Fi gurg 32,:seMsnh gg\%&lgﬁg gUocH O with siUbcH O sensitizes tunor cells
to TRAI L/%)DR5 rredaq ce%% Ki F,gl ng. [93] Figure 33 illustrates sensitization

of HCT1 16 CeI I's 0 [89Bax FignteedOctifistitates sSIBOVAT a4 bor|Gsfam dnd Ginlkd fn élheviort & thdhe 26S
et R SR et AL e by bl 54
of the figure illustrates Caspase activity following introduction of an siRNA in the presence
or absence of TRAIL.
20 [90] Figure 30 illustrates a regulatory network for TRAIL-induced
apoptosis. Of particular note, myc is pro-apoptotic. Therefore, inhibition of myc inhibits
TRAIL-induced apoptosis and activation of myc synergistically activated TRAIL or anti-DR4
or anti-DR5-induced apoptosis. '
[91] Figure 31 shows additive effects of siUbcH10 to classic cytotoxic
25  anticancer agents in killing tumor cells. The figure also shows that pre-ireatment of tumor
cells with siUbcH10 significantly increased the apoptosis induced by anti-DRS antibodies.
[92] Figure 32 shows down-regulating UbcH10 with siUbcH10 sensitizes
tumor cells to TRAIL/DR5-mediated cell killing.
[93] Figure 33 illusirates sensitization of HCT116 cells or Bax- thereof to
30 TRAIL ligand combined with the 268 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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expression of various mtochondrial apoptosis pathway proteins. 18 WO

2004/ 050895 PCTI US2003/ 037940 [95] Figure 35 illustrates an alternate
sequences fgy (%dfg vy chain and |ight chain variable reﬂmon for Antibody
A. DETAI LED t?Es I'PTITON OF THE INVENTION 5 I. IntroductfH 3188 present
i nvention denonstrates the surprising result that anti-DR4 or antl-DR5

anti body agoni sts agysni SfeRFETh dihicd A ARG Sdqhierddd6 S HROh AU Blair BAUCES
apoptosis in cancer_cells in a synergistic fashion. Thus cancer cells that
are reS|stHﬁﬁcmﬁpvﬂqﬂﬁﬁﬁﬁ%ﬁﬂﬁ%fm@g - these conponents alone will |ikely be
killed when contacted by an anti 10 DR4 or anti-DR5 agoni st anti body and a
second apoptosi s-inducing agent. In addition, of those cells that would go
t hrough apopt osi s upon RBRAHHED WESKRIKEION OF HEEBDOVENTIGNed conponents,
contact vw}h az.} %}g-or anti-DR5 agoni st anti body and an apopt osi s-i nduci ng
prote| wi'T | HHO445H % t ast er i nduction of apoptosis. [971 The present

invention also proviggs Thgpregat Brentiobdemagstmics the shiprifigirbaditks aambr4hei r
use to i nduce, pt ogoéﬁigg canﬁer cells, Il. Anti DR4 or DR5 anti bodies 1.

| nt r oduct |°6ﬁ“ isiered wishan apAntosivipdugiemigsnt mddrepe used
accordi ng ab@ptoﬁ@lﬂdﬂﬁcé?%&lﬁqﬁi s?ﬁerélg‘t?c NG TTIRG caldBfed@hinP afeb iR L O as

Deat h Receptor 4) and DR5 (al5So referred to as Death Receptor 5) are two
recept or s tesiitmeanboy prseafdherropmporgais aloae il likelyibekillad when Suitantesicbyrmangd 5- 8

(125010, 15K} s foni SR MORE 108 e AP0 g IRl 00

in, e.og. thtB@Eel‘iMﬁﬂtMc&ﬁB@d)thtcmgh|ab0;ﬂgsi§F®én&pntﬂé[@ﬁthb’ﬁAofﬂﬁ&bomﬂst&CT WO

e T T Tt A N

ant i body qg@teins,tﬂ]aéaat@a@aémlqmubﬁb@fgpﬁlﬁgsﬁS 25. |In sone enbodl ments, the
anti-DR5 anti bodi es corrpete with the exenplifi ed anti body for binding to

DR5. In sone enbodi K&t sT ?PF@S%R@VWBEBWW OFFRGE oRiffat are
subst amt i al |y, ,gglg? empldfdedojsn Figures 24, 25 or both. 30
1991 ,abti%y ?’;L}ﬁe()% rsgirltta?egtl%y agoni s ﬁa g@ a{ljéseedelasccor ding to the nmet hods of
the invention. Cenerally, the anti bod| es used are nonocl onal anti bodi es.

Monocl onal,, ant] nerated by any nmethod known in the art
(e.g., usithg h Igg%ﬁgﬁ%r“é‘gggfﬁf *nant expressi on and/ or phage di splay). 19

Introduction
[98] Any anti-DR4 or anti-DRS5 antibody agonist can be used according to
20  the methods of the invention. DR4 (also referred to as Death Receptor 4) and DRS (also
referred to as Death Receptor 5) are two receptors of the ligand TRAIL. See, e.g., Panet al.,
Science 277:815-8 (1997); Sheridan, et al., Science 277:818-21 3 (1997); Walczak et al,
EMBQ J. 16:5386-97 4 (1997). Anti-DR5 aatibodies have been described previously in, e.g.,
PCT WO 01/83560 (antibody TRA-8; ATCC PTA-1428) and PCT WO 02/t)79377 . In
25  addition, anti-DRS5 antibody agonists are described herein. The variable regions of the heavy
and light chains of an exemplary anti-DRS5 antibody agonist are provided in Figures 23-25.
In some embodiments, the anti-DRS antibodies compete with the exemplified antibody for
binding to DRS5. In some embodiments, the DR5 antibody agonists have CDRs that are
substantially similar to the CDRs exemplified in Figures 24, 25 or both.
30 [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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WO 2004/ 050895 PCT/ US2003/ 037940 [100] The anti bodies of the invention need
not be cross-linked or otherwise treated prior to adm nistration. However,
in some enbogi he anti bodies of the invention ar -] i nked.
Cross-1inki ﬁgb?g%”?‘,’”%si ng hetero- or hono-bifunctional ?’ﬁéﬁ?@iquoswm
cross-linkers) is well known in the art. Alternatively, stable multival ent
Fabs (e.g., trinmers [QOO] FTIIthﬁWsS),f tietifvehtictiiced @ o Bl 3rodsSlirtkee or otb@®iisee. g. ,
PCT WD 99/ 27964. 10?‘4 Iar anti - DR5 antlﬁples i nclude those with the
speci fici ¢ efed pyf WeYPh P 10 9mbgAtm ey theegivodissattheyar i abl e

region SeQHﬁBﬁ%ﬁ&é&Bé@%&@d' Crfh—%ﬂhﬁé(e@‘hsﬁﬂ%e?e?o dr'ﬂoﬁ@f@fuﬁﬂfi&ﬁ] deptcal the
anti body is Anti body A 02]. I n nunerous enmbodi nents, the anti-DR5

ant i bodi esC’@FS']Elﬂ"é’ 5 W@Wé@ et rifterstielye shate mekivpleniiiabe (4. gletsmersors ome
enmbodi ng aaﬂ{flk e8,.d 4 Ot her receptor in the
TNF recept orm;u rﬁfw ?% PG W%W%rg&@@% "FAS, DcR3, CD27, CD30,
CD137, DR4, DcRi, DC[IRQ],] Wpl@@,ﬁ-m anfiredjes NEk|e tﬂ'dslﬁmiﬂu thaspdcifisifiof anl n
sonme errbodi nt, s i bodi es_do ] DTR2 or
o Ta0D ] etR oyl BER o ek xR eeith B e B Bl e
extrenely 2peidE2d. .Inkene exBidinents) the soivedeRagibo®NAS, in a standard

subcut aneous tunor abl ation assay (ge anti bodi es_of the invention can

reduce tunor size byl %%Iapmaler@aﬁer@m gty thegmiiiDRS aptihodies pifhg invsalign dei ght
(and i nysops: wHBSHEEPbISp ep@fdésﬂ Iﬁgéﬂsgemgo&éeﬁfg/tﬂf@am DR S arfeibodlieé Jﬁgnd%fbmd' ess)

when adm ni stered to an ani nal tines a week for two weeks and abl at es

tunors 20 ewngtheredeptoninethe TR 1‘§¢eﬂ?@$ favkidt (e dINFR2, NGRS OXAO0AD40, i ASo e

ook or nabet P RO R R AR Ry RGOk N AR o

exanpl e, | mds'mel)erﬁi)@minmb@m&ﬂita thaint RN asibadied dvenat bindrnid DR4, DABPS | se an

lgG 1, g@ﬁ? pg,g lgG 3 or 1gG4 Fc region. 25 [105] A nunber of
di fferent P& mol ecul ar scaffol ds can be used to di splay the variable

l'ight amnd heavy chaipofiequeRe@DRH GRhAYSE idibbdiedéRRe Al cdRbe fxtremely
publication describing use of the fibronectin type Il donai nh(_]FI\B) as a
e

speci fi ¢ nbftartyFay exagpig frotomesininrinegits; i aftadrmdysubraianconssumge shletiondsemrs i's

Koi de, A. aﬁﬁbc‘dfeé oile-inRinfhn c£8: gdl%;:é;sm&%%ﬁs)i%@ at a%ﬁheegtrét?d}ﬂc Jt"%aoq hdig

alternatives In e, e.g., "mni ture
362: 367- 36ﬁlg(l<gga©3y)vveighta€addtiﬁmenﬂdwmmmeﬂﬁ()n@kgwOémg/kgwsﬁ OlRghgord. Ml .

Biol. 250;4 0 470 and. i zed H.domai n and
Ri echmann, leﬁ Sﬁhgf‘ ﬁ%ﬂ%@%ﬁ%ﬁ?%gweﬁéﬁwowﬁe@e# ?ﬁk‘fﬁs&“ﬁ Sthat are
not baged mﬁl&elywﬁmmaﬂghmﬁhﬂamdunheuﬁeal ded structure are.reviewed in

Nygren, P. A and Unhl en, Struct, Biol. 7:463-469 (1997). U. S
Pat. No. 6,153,380 daé®r %é%%ﬁ%% iﬂ“t?r?& i-DRA gyt QRS antibodies of the invention

are designed to lack or have a reduced antibody-dependent cellular cytotoxicity (ADCC). For

1 example, in some embodiments, the antibodies of the invention comprise an IgG-1, IgG-2,

IgG-2A, IgG 3 or IgG-4 Fc region. o

25 : [105] A number of different synthetic molecular scaffolds can be used to
display the variable light and heavy chain sequences displayed in Figures 24 and 25. A
publication describing use of the fibronectin type III domain (FN3) as a specific molecular
scaffold on which to display peptides including CDRS is Koide, A. et al. J. Mol. Biol
284:1141-1151(1988). Other scaffolding alternatives include, e.g., "minibodies" (Pessi, A. ef

30 al., Nature 362:367-369 (1993)), tendamistat (McConnell, S. J. and Hoess, R. H. J. Mol. Biol.
250:460-470 (1995)), and "camelized" VH domain (Davies J. and Riechmann, 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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20 WO 2004/ 050895 PCTI US2003/ 037940 The term"affinity agents" enconpasses
nol ecul es conprising synthetic nol ecular scaffolds such as those descri bed
above to di 4 Aaesdi Ng domains with a binding specifici for or DR5,
including the specificities described for antibodies des%ﬁlfﬁ%’a(’%f@é?n 5 2.
Humeni zed Antibodies [106] In some embodi ments, the antibody used according

to the praaetim "affinep biais ieicnsibics Blol@ules edhp ns Bt lccaiat dcR@siis made up
of regions froma non-human anti-DR4 or anti - ant i body qqciJonl st_toget her
with regi M aafh%aﬁ%ﬁﬁn%ﬁﬁlﬁbawoﬁsplwm%@wn@ & bindpgispegificdtyfprDRANn

conpri se LhBRINLERSR 'E}{efl?béiﬂclﬁé‘&le%hﬂaﬁ S8t hRR SRt dndBinvar i abl e region

(e.g., the sequence plfayed in Figure 24 or Figure 35) of t he non- human
ant i body linked to at | east a portion of a human heavy chain constant

regi on. This hymani i heavy chain may be conbined with a
chi ITEI’ISC L chalbln thgﬁ%ggfr%rﬁ(rl?@glgg{dﬁ% antigen binding region of the |ight

chai n vari abl e regi[a06) dngome tinbodimguistheardibsiy ased dedondifg guhe piteendr  Fi gure
35) of the non-hu ant i bod I| ed | east a portion of the human

" ant chaHeRgdsRehaie ol Bruse ol i e e pornuni

const ant pEYDRA ¢ afki DR Smtibedy afgbmsﬂ 19 fetRet b Qe ¥iond fGifilnar RtiKJAiRE Fb

anti bodi es of the_invention naybe nonoval ent . di val ent or polyval ent
i munogl oB¥AMMS a Cilémer@%ﬁlr%cwawﬁwm@feémgeehmmﬁr@glanpf @6@93‘13’56 aindi ner

HL) fi@gr r i es wth
G Ghi 10y bl RgRREE o oLk dtph SR Y 24 O AL £ BP0 3
tetramer @mﬁ)om)inltmirtqabﬂe@y atpmlohﬂof a iy keayyg slodi eanent fegiong Ahiwthunesiged one

di sul fide bri.dge d t
of “ehat ne o TR HERY ealy B8 B SEHEELH i Lo BRTSHP T BN AR DS "
r2 g:gl2 ?1 n % bﬁlﬁlﬂg&&@ﬂi’pbf&hyllglﬁtchalﬁm&:ﬁﬂﬂ ﬂe@?ﬂ}éﬁ %gmelsequeﬁdm@l@eﬂgieﬂxgm zﬁlog ures

- . ence I DOdI es I npventi.on can pe
i dentified! D’\‘gﬁ&?g’ﬂ Do Wéﬁlantg’ﬁ‘éy §?étrlF%98aP‘6m8an@R§‘FWPE &Pg@ukaryotl c
cell fgr %ﬁfaﬁﬁl%gﬂﬁ hysd%é)é“n%dhﬁéné'\'ﬁ{éheléﬂpdﬂﬁuﬂ Bndthi réfién caé%%*&n C%(medw es

are general |y described i n Sanbrook et al’., supra, as wel

PROTOCOL STgMNemiibofCULAR Bl OLOGY (Ausubel et all, eds. 1989) ExpreSS|0n
vectors and host i I i di es
and humani zed anti Q?gsﬁ}%nh%gén% g)rf %3{3‘%g&§${na§§g%nw%ﬁfﬁaﬁ%? The

fol | ow ngor pﬂwammtﬁmnMcglmpnﬁﬁﬁmEanle; aaﬁonmallantd;mmarmchnuh@d}m a dﬁmBrt able for

out the. pRaCLRTRE EgHs RaR e Ot ot (R ERbiBebih s ffpriodor o ot
al ., Jo o ra@hete&a{ob%)A/aa%?mﬂaﬂﬁaeﬁ&a&%bdyi@atéﬁa@ie@ (84 tfom@drb t\%}ﬁj ochem

176: 287- 295 (1988) Col cher_et all, Cancer Res. 49 1738- 1745 (1989) Wod
et al.. J _djmqaﬁﬂﬁqqgmted tjgmg)at Igepf pne disulfide bridge. A polyvalent chimeric antibody is

based on an aggregation of chains,
[108] The nucleotide and amino acid sequences of the variable region of an
exemplary anti-DRS5 antibody agonist are provided in Figures 22-24. The DNA sequences of
25  the antibodies of the invention can be identified, isolated, cloned, and transferred to a
prokaryotic or eukaryotic cell for expression by procedures well-known in the art. Such
procedures are generally described in Sambrook et al., supra, as well as CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY (Ausubel e al., eds., 1989). Expression vectors and
host cells suitable for expression of recombinant antibodies and humanized antibodies in
30  particolar, are well known in the art. The following references are representative of methods
and vectors suitable for expression of recombinant immunoglobulins which may be utilized
in carrying ouf the present invention: Weidle ef 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-

21



21 WD 2004/ 050895 PCT/ U82003/037940 3016 (1990); Bulens et at, Eur. J.
Bi ochem , 195:235-242 (1991); Beggington et at, Biol. Technol ogy, 10:169

(1992); Ki ngy@toodhsogesBi ochem J., 281:317-323 (1992); Bi ol .
Technol ogy, 2:64 (1991);: King et al., Biochem J., 290: 7 §T/%’é’°’(’%@%)
Chaudary et al., Nature, 339:394-397 (1989); Jones et at, Nature,

321: 522- 52@16 1986); BuMns ki &0 lﬁ'uﬂﬂdBﬁckenAﬁLDS:ﬁSlmml);,Be@éin@ﬁm&%& :IEB&B)

e, 0 B e T 5 AT g 0

13(5) 215 -Tbfhol 92%4 (1@9@)@&@.9@11 BB&% JNaoo: 72%@291(219639*0 tal
86: 10029- 10033 Caron Cancer_ Res 1-676 (1992)

Cot onm et Mfureg® 9F3r%’ﬁrﬁ?ﬂ<£l989&/e79ﬂes et gig,ﬁ\’cgrg“e, 3]?@5552@15@%} 86D emiges ¢ d\)@e{‘lé‘rs

sui t ablse f y i r n gl m all

avai | abslee M%nfgg 4Q%§ 9%"(1 g ﬁ&@ﬂ th'&‘? o e)%ét@%‘é{uﬁ%m?ﬁ%‘éf ?10?1 nog?/obul i ns
i ncl ude, (&9%;, mmmh, dnlﬂummé &Q&ﬂ4&§8ﬁﬁlﬁ%§ecmatmt &, Fipbeidym¢,CHO) cel | s;

COs cell's cha N n R2/ e ; i uch as
Escheri chllzg@é‘(?l ?rﬁ?/g;g?t i)eul‘3 Sefsalﬂb S a@é@%ﬁfé@ﬁ?@égéigﬁﬁagﬁg d ot her
host cel | LCardibet 3., (Shﬂtg)rﬁeWtﬁYﬁMﬂﬁ'baGDmetbﬂrﬁ]et b S onmumiiiigeliresa:89- t he

ant i bodi es qof_ the.invention are ngl e chajn _anti bodi es npl es of

t echni ques Ot ER)- M‘?fe‘l’)"@’lﬁgﬂrstsﬂi“%#%g’&%PIS‘?S}'?@Ioér??ﬁ %Hlaﬁ@uaﬁ‘aes dfiti bodi es

i ncl udg t hepeeagaB dvagshié.n U. S. Pat. Nos. 4,946, 778 and 5, 258, 498; Huston et
at, 20 Methods in Egbérmlo 203: 46- 88 (1991) Shu et al., Proc. Natl. Acad.
Sci. USA 90: 7995- 798 (Hog3ylls capeblepbexpresang hmetiongh inmenogiobylingiagindg 40

(1988). 4., I dies are
used accor #g&?[gé?%ecgﬁgiﬁﬁra ééég[%% % Iﬂa\%&ﬁ @r@e& %tcl(g%g?} {egéﬁggalhﬁge made by
a vari ety colls, mathias Sk ol BPH/Q celieg bantdria sudnimﬂrhnyzcbyz aodi papsipdeligmuctiaspl ay

nmet hods usstggt ant i bode\4 I|brar& tﬁ qﬁ{s d from human i mmunogl obul i n
sequences gronyegs cerpitite ARC AN 1955%AF, 1nt. Rev. bnnunol . 13:65-93
(1995)15 U.S. Pat. Nos. 4,444,887 and 4, 716 111; and PCT publications WO

98/ 46645, WO 98/50433 VO 98/ 24893, VO 98/ 16654 WO 96/ 34096, WO 96/ 33735,
and WO 91/1074% 30 L“@}fhc tﬁ’l‘? le§ i ncorporated herein by reference inits
entirety. [112] In gﬁfﬁﬁage ol Hﬁ*nen%shﬁe%ﬁ'ﬁﬂoﬁi%g'o?%e%vehﬂ&?%%E%tc phigvention

are generated usin ay For exanpl e unctional antrbody donmi ns
are displ az;a‘ehbdm Exhmples of fadancmes phizh sapbe used begrodurgtsingle ~ghpirt s and

pol ynucl eot lg SBli‘l lécféctgosg ?{ec? gleg geﬁ)ﬂ: E 948 Z?Qaérﬁig 53?58%\98 %Ilust{)r% gtd aI.E 0

di spl ay aiit resse rom: orre’
20  Methods in Enzymology 203:46-88 (1991); Shu ef al., Proc. Natl. Acad. Sci. USA 90:7995-

7999 (1993); and Skerra e al., Science 240:1038-1040 (1988).

4, Human Antibodies
[111] In some embodiments, human antibodies are used according to the
25  present invention. Human antibodies can be made by a variety of methods knoﬁ in the art
including by using phage display methods using antibody libraries derived from human
immunoglobulin sequences. See, e.g., Lonberg and Huszar, Inf. Rev. Immunol. 13:65-93
(1995), U.S. Pat. Nos. 4,444,887 and 4,716,111; and PCT publications WO 98/46645, WO
98/50433, WO 98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741;
30  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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22 WD 2004/ 050895 PCTI US2003/ 037940 conbinatorial antibody library (e.g.,
human or nuri ne). Phage expressing an antigen bindi ng domai n that binds DR4

or DR5 can Ry sigl6eted or identified with DR4 or | | abel ed
DR4 or DR5. Phage used in these nethods are typi caIIy f.?%TiH ?ﬂg Yhage

including fd and ML3 bi ndi ng domai ns expressed from phage with Fab, Fv or

di sul fi de cotbhiatoriabghtibydPligaty (8@l e ﬂ&ﬂe@CPlﬁﬂTgbféﬁqﬁtEés&h(gMﬁg&po@mﬁQer the
rotein. | es h spl ay net hods t hat

h | VI
Can- be_us dmi (bR R R PR i okcioher Feacisaith ATGAT PBR. ¢ HeFIRE t hose

di scl osed 1R BHRKEBIR S PRAge uselt mltﬁeayﬂeihodé\e& %%%ll%%?aufe]ﬂ(ﬁlg (1&%%9@111&11@”95 at
at, J. Imunol. Methods 181?3177 186 (1995); Kettleborou P

| mu noI 3 a8 3 Higlingldpoapins qupresied fiom phiage with Feb, 158’731'9118118? desbbitized Bur t on at

gtCT/ GBY1 /%ﬁ‘ééfﬂ’ %@Wn ca ogz‘“&% %@%&%ﬁ%& ﬁﬁf gﬁ/‘%%%%é/%@péﬁ? ‘01047; VO
92/ 18619; RABNORA bIABGEE dm@agmams fat caBe S0 4k ﬂaemm_ubbcﬁes &Fihe prblast
5! 821, 047 miEhis ing Qe ti8sadnletsd in BATRIG oL, LTimgeiod Merhedi BT (18903, 743

and 5, 96%&% aBak tmRlmorhieinodss1 84NGor18e (s Kh:ﬁle@bﬂ&u?h(ezﬂﬁf LR OChurufhol .t S
entirety. 15 5. Generating agonist antibodies [113] Agoni st anti bodi es can

be identi fq4e‘;t§zwséb‘i9é) aieFS#Fgefalﬁt CerngRB 7 Sri%dP97); Haﬁﬁta bféféiiﬂégesa’ﬁd t hen
testing e%iimﬁ% ofyo 980 gb%)apdﬂ"' ﬁ@i 1{1(%11% @d%'?éB@i/onﬁ }’% tiofg/ €Nt S,
t assa

e.g., | nddci ng apoptosi s | tance A'varie Rowh in the
art can bevOZu/i28e% W@Sdéwéa? WO 1047, Wﬂ%ﬂéﬁlméﬁ@ 93{1123§; WO Dris98%say,

then moni (BpeaRap Endf e e S Rb Fart ol bbbty Moot ign. = o

Reduced ced,150y7533,821,047 8,501,698 3126 808,)5,5 18093095 780, 2039 B1658,727; SI3BL748 Iaﬁd eased
anti body concentration jndicates that fhe anti body is . an agonist. Cell

vi abi |ty %%9.198; sael al which s ineprperaied Jerain bygplersmer i ithsnHiety. | uor esces in the
presenge of living, but not dead, cells. As described in the Exanples,
agoni st anti bodi es can be identified by screening hybridomas raised against
DR4 or DR5 andSt henGsuc@@'ngragoniBiefmfgbbdiesiorra supernatant for the ability to

nduce 2popt 051! 1y K AL P W ARG BMERRANE BRE,
i ne that Ekﬂamtilbecﬂlegmdtthémwgﬁnglﬂh aitib3dy iBRﬁxedeityatr%@eﬂm# br DRA uedthts@ipopt 0si s
TR TR RN RCT T RN AT DAL T
20 used to detect induction of apoptosis.
[114] In one assay, DOHH-2 or Jurkat cells are contacted with a candidate
antibody agonist and then monitored for viability as a function of antibody concentration.
Reduced cell viability {(e.g., caused by increased apoptosis) with increased antibody
concentration indicates that the antibody is an agonist. Cell viability can be assayed by
25  adding Alamar blue, which fluoresces in the presence of living, but not dead, cells. As
describcd in the Examples, agonist antibodies can be identified by screening hybridomas
raised against DR4 or DRS and then screening the hybridoma supernatant for the ability to
induce apoptosis in DOHH-2 or Jurkat cells. Appropriate positive and negative controls can
be used to confirm the results. For example, a cell line that does not go throngh DR4 or
30 DR5-mediated TRAIL induced apoptosis should not go through apoptosis in response to a
candidate anti-DR4 or anti-DRS agonist.
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I11. Apoptosis-inducing Agents [115] The present invention provides for the
synergistic effect of anti-DR4 or anti-DR5 affinity agent agonists with a

second apopt cing agent. Apoptosis-inducing agents include any
agent that ‘ﬁéﬁ@éé’g@g optosis in cells. In some enbodi menPET/USHIE3/837940
apopt osi s-i nduci ng agent preferentially induces apoptosis in cancer cells

conpar ed t gyno A%%@}%gﬁdgg%ﬁﬁél;ypl cally the apoptosis-inducing agents are

agoni sts of act’i or antagoni sts of inhibitors of
apopt osis. 1116] Exdmlaﬂyle@mmtmmesﬁormimdmfoa@eﬂjzmrgslmd aftbet oieing -DRAgoni st s

mnmetic t f ol Noxa,
P, o k. SrDRs 4y GeptshOili Wit KaocoR ppghloie FSHRE JPh B GHRRICTE gna)
recogniti oaigeﬁariﬁdhmeean?ag@n ({aRMdddes ap@fRasia c8ls. Bh GomBethbo@inehts, thy'r 0Si ne
ki nase gene product simlar to Pyruvate kinase, _M isozynme (LCC

48283), Bl adnsing Agentprfersntially indiges aperiRaATn cagerseleequanaredsp 5% n
FLJ 32312 (Eaﬂéé%%ﬁ@)'rypmaw gaﬁ&hyﬁ{destngagé@swe kgoa%eorlagnﬁ\@%f@opmmm

transcription factor 4, Abel son nurine | eukem a viral oncogene
honol og 2 'Ql'&ﬂ@gombfebﬁmhlhﬂetsalfenoplﬁsligene) (ABL2), v-ros avian UR2 sarcona

oncogene. homol og. . drilefogpily BAtols Ry ofihes IHEE L ABRERYE V) L1 ng.
26S Pr ot eamnmmc's nhihb ifélvdng: cSMACpBa:d\IBﬂBBpH,tBlkaIBXB Nemd, PymagikeorBde. %b ,

Xl AP, P P. er
(e g, 50 & Brpsartm all Vssper bedd Vs ol e Sl B o ety 1AEL IR BC 5" °

famly me nc@spase(@ B4, B BhpBeilidyroBas khse (BLK), |‘ééhé I)mdw.i isThbkldr itd Pyra Qi Kisiaee

UbcHI 0 ( pol ynucl eotj de sequences encodi ntlzjm vari ants_of human UbcHLO i ncl ude,
e.g., acce¥RilzymelONIAR SR slycrpansgnibess kinaggd algha@ISKMY, hypodimtical pkataig 1799,

NMDO7019, 5@)@@ 110
domai n- con?gfl%nl ng prﬁo%g?)ng’;{o?%%%"%ﬁ?t o%%ir%ilnggcét | at ec}e ytﬁt]é‘%] “’%%Fﬁﬁse ki nase
ki nase 5 (meB{KBJ)-ablﬁbEBGH hiukige leukemie v(ralldﬁ):ogemﬁomo]ng§€(augnAbelam1-1'relayad25

serine/threg nase 1. 1 utative endo i cul um rrultlspan
t ransnie gj@&o‘rkj%a Vﬁro(sﬁl‘f’f&wa% Hﬁvéms PRASETTE, 8%@%2? f‘ﬁ’% %
m t ogen- acmwla&w@inatasim@l dnéd goAS Eonaslbg. Ve tvad a@mﬁagcbrﬁstgbmximtars(oW&BKAPKZ)

m t ogen- act | vat ed t% otein kinase kinase 5 (MAP2K cyclin- dependent ki nase
6 (CDKe6), Hdowingn2 Pretfew@?m@}aﬁers, erip; ISEKBL pat(lﬂe:sae)eﬂ’) fagheed

feline sar fl‘?ﬂ[ﬁ’ @@n? protein
FLJ21802 (%ﬁ%f&)}%ﬁl 3c Z%@gﬁn rgr ece f F roes | nalggérhf JSK) ,
chr onos oneEBG?lchnd E3y; é:mhsc@’]iﬁ;m Band E;Zﬁp;NﬁBﬁDéimﬁhﬂ fegmbrmnhbd:rii (e, by
benzi az oo BUBI ein S6 kinase, 9010,
pol ypg‘]f)qj lg%?ﬁémﬁ g}' f‘(’ %Hk?ﬁﬁo@?gﬁ%g?ﬂ%émure@‘feﬁteﬂ?f cogene
horol og ( Lvdiants MhﬁﬁﬁﬂU@d{M&ﬁ@é}/e%ﬁ%&&lﬁ%sm%l8137&2&{)_181 802,

NM_181801, NM,_ 181800, NM._181799, NM. 007019, and BC050736), osteoprotegrin,

plexin B1 (PLXNB1), SET domain-containing protein 7 (SET7), mitogen-activated protein

kinase kinase kinase 5 (MAP3K5), STE20-like kinase (JIK), MAP kinase-interacting

25  serine/threonine kinase 1 (MKNK1), putative endoplasmic reticulum multispan

transmembrane protein (RFT1), 5-kinase, type I, gamma (PIP5K1C), mitogen-activated
protein kinase-activated protein kinase 2 (MAPKAPK?2), mitogen-activated protein kinase
kinase 5 (MAP2KS), cyclin-dependent kinase 6 (CDK6), activin A receptor type II-like 1
(ACVRLY1), Gardner-Rasheed feline sarcoma viral (v-fgr) oncogene homolog (FGR),

30  hypothetical protein FLJ21802 (FLJ21802), muscle, skeletal, receptor tyrosine kinase
(MUSK), chromosome 20 open reading frame 88 (C200rf88), budding uninhibited by
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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activated protein kinase 7 (MAPK7), and v-akt marine thynoma viral oncogene
honmolog 1 (AKTI), PAK1 (including, e.g., any of the follow ng

P21( CDKNI A) doYehsd Kinase 1, PAKA, P65- PAK, P68- PAK, -P MUK2,
PAK1B (p21 Xgﬁ vé{t ed kinase 1B), P2l/Cdc42/ Racl-activat %@Vﬁgzﬁ é@%fo(yeast
Ste20-rel ated), Cdc42/Rac effector kinase PAK-A, 5 protein kinase MJK2),
nsurf, st lgbiZvatddpebdteii kighse @ (MAPKSR) dnd &/ dkbin@find Mgmismaasel dutog@dhomatogriel at ed

Ki 2, /| PL%-I i [g Ki Al . AR @I E{L , d AlL.ML t osi
s: gﬁ;e- r eéaur 35,%6&% I uie ’E'i&snal?ills)? ?tzqiE@iézt"%“.%E.ﬁ%g]e é\%'&ﬁtal%n © %’E%’Zgg?p ﬁEIKS

.qg., I TR ) b ; 15071), GCK
(e.d aQeass | Hy3 M%%%Pm for 3 QAKIB%?IS&!UQQte@ﬁmaW )

(e.g., accession no. accessi on no. NM ?749), FGR

. e.g.,
(6.0, acoBdsileh/Resl-mtvaRDbE2:S) (PmORLErqlisd), Clude s SEoRoionasAGo8020) |

MEKKS (e. ; AN, [P ! eSS| no.
XM_047§2 o%?"tﬁ}ﬁﬁﬁfif%ﬁi%%‘??r X cg%@?ﬁd}%gg“ Eﬁ%ﬁ%@g}w k%gﬁﬁ(s %‘98?3: .

accessi on reloted kivia§52 ti@)s/TPVANKie kimseg2, ATKCc ABERoATVI AL, atdVATMIBY 8hdntoddl XNB1
(e.g., accessjon . NM 0Q02673).. i.tional exe i S- inducing
Sgents | nelearoruagoe hifpd GEhLTER NG b B oesel SRR 2P 8K B o
stabi | i ty,accebfloRBEMNM_01525 1) GRAFAE. g A6deasicn s NIV I (1¥0PI), GCRIklgl, aycessdid agent s
that induce or enhance a DNA damage resgon&t—‘w Agoni st or mnetics in the

above | i stho; NM_JB162h ERKenE-Sorasensapn ng. 29, FER (82, agpsssionno, p53
agoni ) i T%@?hs a3 CREan @ ., 3k HAME Tavt %b@g}@pggtgcessgeg,%@esa&?ﬂ&s t hat

directly i a?f:tl vity .g., antagonist a and agents that
i ndi r ect | WMn002657), BEPBKLCt(y.2., érestigyimed EM_dHE624), MAPKSFHK Dfe. goracetssibn ho.t y  of

target nol,egu ., ..Si. RNAs j 117 opt osi s-i nduci ng
agents thﬁc@@@%ﬁéﬁf%%%Cﬁessﬁfmtné'rlggﬁ%gg%? ﬁé@%ﬁl{ékﬁg: %‘F@%ﬂ]@[%&i ncl ude
conpou ndzI m_mﬁB@EBLKNBﬁ (e.gléI adfii_&ﬁsﬁﬂr?& NEDﬂ_rOOEm]grpA&cllitiBﬁnl uk?hﬂa@bapﬁptoﬁbes e
gene prodycts, can be screened Wt I prari es_o ol ypept| des, eta-turn

mi meti cs, lﬂ%wé_g@%%ﬁl&%se;g-ﬁgs%ﬂﬁ ?D%?%,De%%m&ﬁ%% ?%Pﬁ%ﬂ%&ﬁ%@%
steroigs, 1360k ShGRERAMASactiRy BEHMNIRG Vi hferROMRAHMGS or BRNASL BRQPI Nes,

ol igoneric N-substituted glycines, oligocarbanates, polypeptides,

sacchar i delsmagenesponse | Agoniss pemghels ipihe pbrvs lispipelnds die gers productd themsolees,
structural,. an | i 111 . i ts, the
apopt osi o-FRaRct fa B35 aERiR, AEHeREP ol Btbogis Rnb iSO HELAURRALIRR 5
si RNA t ar gieethgnbibl eciévityt(al., angdidt antifedick) and @ gemalthaeiddrgolytictibis adtivity.

UbcH10 or gnolecules .listed in the first partion, of gur e I n sone
oo mant oug SPeRHE BUesion st Aanl il B iR AT o A Do und
(e.g.,202 pimbigcul e with a nol ecul ar wei ght of |ess than 1500 Daltons and in

sone cases, |less than_ 1000 Daltons). For exanple, the apoptosis-inducing
agent can be a smal [117b| Apentesis-dusibgirgenisibat camby igentfied by tagelingihese activity

of a gene g@ﬁé)ﬂU&ﬁctst Rabad Eﬁ?ﬁ@u}xdg&%‘a{iﬁﬁs%%ﬁgl fatires. For example, modulators of

these gene products can be screened with libraries of polypeptides, beta-turn mimetics,

polysaccharides, phospholipids, hormones, prostaglandins, steroids, aromatic compounds,
25  heterocyclic compounds, benzodiazepines, oligomeric N-substituted glycines,
oligocarbamates, polypeptides, saccharides, fatty acids, steroids, purines, pyrimidines,
derivatives, structural analogs or combinations thereof. ’
[118] In some embodiments, the apoptosis-inducing agent is a
polynucleotide. For example, it can be an siRNA targeting a gene that inhibits TRAIL-
30 induced apoptosis (e.g., UbcH10 or molecules listed in the first portion of Figure 27). In
some embodiments, the apoptosis-inducing agent is a small molecule compound (e.g., a
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

25



WO 2004/ 050895 PCT/ US2003/ 037940 apoptosis (e.g., UbcHLO or nol ecul es
listed in the first portion of Figure 27). The apoptosis- inducing agent can
al so be a sgr}ndhesuUl € conpound that enhanced expressi tivity of a
gene product that p?ggrmte TRAI L-i nduced apoptosis (e.qg. ,19%#—12?%9379”@ ecul es
listed in the bottomportion of Figure 27). Methods for screening

nodul at or sipbptbas (eH, TocEdldr nfvidFRles Gitk@in TS Htsbh@tisd offig@re @FN TR hoptosis-encoded
pol ypepti de and met hods f or preparing siRNA or other inhihitory

pol ynucl edrdugig agentsan plage ganal @P@c%lr» Foreqund ghad fphanped gygregsipn or %stélw e.g.,
US Pat ent JN$endpradud 91%9p@ﬂﬁt@fﬁ&ﬁrﬁa@oed 6;:\1&41@@%5 11 BloR ol & Bleffistd gh

Thr oughput Screenl ng, K rra% 611% Press (2003); Hi gh Throughput
Screeni ng in thethoHpmporting obFigue31)s Mafods & seiverisgimpdulpiorainehmingssmallo 002) . PCT

B or ooty el AGadlah %f’gjgégegg%@ég%ggé@ng@g@}q%r BRER o ©

3:61-70, XHONA oAdiiikt inbibitbryrpelynoclsotideadf a:hnmb@ene afelatiyedl ¥rowmdn tleeam ng

Sanbr ook Sieodh -, ONEREELNG Coy bhnt i e B geqiliapotiest Wby | ny Hor bor
Vol ocul ar B aaby Sgﬁ%ﬁﬁ’mmﬂ@“ﬁﬁ?@ﬁ?m@%’? w‘; oSy e "
1

some enbod‘ff?f@f?ﬁfémdﬁ@‘%ﬂ%ﬂ’ ni(Rdn dTmegna Beast (2082 BRIT @9@0@% Qhe

anti - Qg4 %/33%3 %@s%&hé’%ﬂa’ W@[‘/‘@égo 5&h EQP&J %%gm%m £A%:2409-
apopt osi s-i nduci’ng” "agent 'i's not conuae or anti-DR5

anti body 24dhilens; aﬁld,mqlletatCd@ﬁbl@rmbosdB:ﬁéﬁ@sw%he‘&ddpmpalaaethedsnhm«:mn@ agent is
not TNF- aI Al M| 1. SNVAC

e armenne mopnablngs bt el e RiRh e flociiRintini o or o

_.

[121] In Si

SMAC mi WEtSaﬁlbﬁfokfbﬂﬁmm&BlecuW@bﬁ@b{ gawr@maxmnmm@ sp@fgtHMbb:yPresé Kindi ng 25
| nhi bi t or optosi s Proteins élzﬁPs See, % al ., Cell 102:33-42
(2000) ; vér 00} pnd Ausubekgtal., Oco,éwéfo @“@f” W@htfol)&bﬁ’ﬂeﬁéfu on No.

2002/ 05108R/)s AN Yotiadioos or  expression of SMAC in cells is enconpassed
by the present invention. SMAC fragments, such as the N-term nal peptides

of SMAC (e.g., the K1ObrkHisenic embodimens, the ppegtesitindesing oot isconjagated 18] 0od
99(5): S41% 343 8802k RS RS R 1ol Bl HSy RT01A80AE 90157

30 (2000))," can al € express or a m nrstere at ent
Appl i cat i agent20f2 cOdjBgatdbio tﬁﬂa&ﬂﬂDRmoaﬂﬂin-]DRﬁ)anhtﬁW@gammtl c. conpounds can

al so be used accordi t he r sent invention. .These conpo n have
useful phar maceut i cm%}) =i & ]ﬁ?fn sheéwosﬁﬁd%“%ﬁegt@wwgﬁﬁ’%ﬁor

adm nizpt r atNFOpetid AV BV PRAsQligamal o VRS, ant i bodi es. 26

L SMAC
[121] In some embodiments, the apoptosis-inducing agent is SMAC/Diablo
~ or a SMAC mimetic or agonist. SMAC/Diablo promotes caspase activity by binding
25  Inhibitor of Apoptosis Proteins (IAPs). See, e.g., Du'et al., Cell 102:33-42 (2000); Verhagen
et al., Cell 102:43-53, 2000; U.S. Patent Application No. 2002/0110851. Administration or
expression of SMAC in cells is encompassed by the present invention. SMAC fragments,
such as the N-terminal peptides of SMAC (e.g., the N-terminal tetra or heptapeptides (Guo ez
al., Blood 99(9):3419-3426 (2002); Srinivasula et al., J. Biol. Chem. 275:36152-36157
30 (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-DRS antibodies.

26



WO 2004/ 050895 PCT/ US2003/ 037940 Exenplary SMAC m netics include, e.g.,
peptides conprising a tetrapeptide that binds the surface groove within the

Bl R domai n ofyoatuefodfdes | Ncl udi ng tetrapeptides of the for X3X4
wherein X1 is A X2 is V, T, or I, X3is Por A and X4 |?HE%S§33%P373‘F"Vor

ot her SMAC peptides, agonists or peptidiomnmetics described in PCT WO
02/ 26775. Exdngilar$ SMmmlmeﬁcsSﬁAﬁam BB béptitles aumhpHdihglaRPabeptideetat bendd the Fi gure

15 and Exanple 54. SProt easone, | bjtors [123] |[n sone enbodi nents,

t he apopt oé?éc‘? Wﬂﬁ@%@“ﬁg‘@ﬁ& @%“’2%@“ ‘P@]é‘%%&etfaﬁf’ﬂ“ﬁﬁe?%f the fgrgien s one

i nhi bi t or SXa(.&, B &itefeit Kls A XY DM T &9, RE RIEASORRT XPisGU [ Br v 1P otBat hvay,

t her eby prevent| ng degradation of | XB and subsequent niclear localization of

| xB' s par t HEAC nepiides, agpristsar peatidiompimatiosdasori et imBET NI 02657pdneties: t he 20S
core ca al %&@ﬁgﬂgﬁ%ﬁuﬁgﬁcﬁ% 1k IBPEOAUSAL LY R dny ElARR03. and 199

subunits for egrades’ p 6 ' ns targete f'or degradation
with the addition of ubi quitin. Exenplary proteasone inhibitors include,

e.g., PS-341 (NSC n 1 known as bortezom b) and 15 anal ogs
thereof (see, elgsg ,%ﬂﬁgﬁﬁ%‘%“‘éﬂ’ﬁ nfbieR° o Bi ol . 6: 493,500 (2002)). PS. 341

and other proteasorne23]niti finiosmbodééi, tRepopisindioing Agentidwpss of the
present ention are. described.in U S 5,,780, 454, |ncorporat ed
herein bynél ?Oé‘ff‘d@{‘ ft‘iZéﬁmtﬁ%?BP]ﬁH%l&P’r%%% ﬁﬁnasrli)atmwﬁsemea«sawm Doyt

ST ) i AT BT o
no. 681231artnBSNFLB. (IHSEratensci8ARAd): s tothpREntsothe 884 2a6)ataRSe 334 ( NSC

. 681237 PS- 364 C ., 681242 S 68308 - 352 (NSC
ho, 683094%“”“%*‘“%@6 @E@g}r’}’g foryg )Thﬂﬂﬁﬁ 3(1§§‘ s @&Wgééha te. é ,
El of sson, @ipradks profeitargfle® bor d@glﬁéahoﬁ LAth SN don mﬁamnw@%\%%plawl 15, PSl

(proteasone inhibitor

N- benzy| oxgretgpsserpyinhibiters golide ¢ & FS-Bdk (NSC 9. £8128%¢ plamkyownpasdaytezcigh) and

i dentifyi I i r e.g.,
i scovh x el HefP 430V Ak G Dabl EnERTE Ghst 500, UG S J4LBAM ©- O

i nhi bi t or sotiriphotEddme intikfers wsgfin bebslifgetoghe meathbds e reseahinverdidh agnt | bodi es
of the present, inv on a n.effecti I a for a wi de range of
hyper pr gl i é?rﬂjtefléz‘bﬁ&t E’B@%@%%ﬁﬁﬁémww%ﬁe@g% %%&P?. cularly ef ?ectl ve
agai nst cancer cel | g1t bkddﬁfoﬁﬂteieﬁlﬂaﬁqﬁot@ﬁsoﬁhiﬂnﬂﬁbﬁd@ﬁﬁi@ﬁﬁ@t Obcthdigtin,

hond | hwa - x| | e
oo 30 PeDasL S A MAX L6 O 8L Xl 0T Bl 20 B0 b3 &

Therefgye, COI? B8LI0); B (B3 (BT &Oﬁé)l'zﬁ?)dlnmﬁb (ﬁs@% M1238Rp8. 3%&'?@ ghst i's
partl cul ar fectl ve to treat col on cancers I nvol vi ng ax or
mtoc hondr6851[23®p5$rt33)é (ST eb 81237)288-9 QEITA1D568H13); %132532’@@31@53%),
PS-352 (NSC no. 683094); PS-383 (NSC no. 683098), YU101 (ac-hFLFL-epoxide) {see, e.g.,
Elofsson, et al., Chem. Biol. 6:811-822 (1999)), MG262, MG132, MG115, PSI (proteasome
inhibitor N-benzyloxycarbonyl-lle-Glu{O-tert-butyl}-Ala-leucinal). Assays for identifying
25  proteasome inhibitors are commercially available from, e.g., Discoverx (Fremont, CA),
[125] While combination of 26S proteasome inhibitors with DR4 or DRS

agonists (e.g., anti-DR4 or anti-DRS antibodies of the present invention) can be an effective

therapy for a wide range of hyperproliferative disorders, the combination can be particularTy
effective against cancer cells with defects in Bax or other components of the mitochondrial

30  apoptosis pathway (e.g., Bel-xl or Bel-2). For example, colon cancer patients frequently have
tumor cells that are Bax defective. Therefore, proteasome inhibitor combined with a DR4 or
DR-S5 antagonist is particularly effective to treat colon cancers involving Bax or other

mitochondrial apoptosis defects.
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[126] I n sonme enbodi nents, the proteasone inhibitor is a conmpound of
formulal RD,,~<NOR3 R ~HJYHRI (I) OR5 5 wherein [127] R is
unsubstitute ituted aryl; arylal kyl carbonyl, wherein the aryl

noi ety is ungﬂggpg?ﬁﬁ%% or substituted; unsubstituted or E§h£¥??ﬁvgﬁm

het erocycl yl; or heterocyclyl al kyl carbonyl, wherein the heterocyclyl noiety
is unsubstituted or qubst ilﬁy&;ﬁ@lézmﬂdmh{aér&ﬁ,]thdﬁroﬂe&oﬁmﬂm{&értiyhe&in%runa'ébsti tut ed
aryl or unsybstjtuted or substituted heteroaryl; [129] R3 is hydrogen,
unsubst i t ut ¥R Isubst it ut ed aryl or alkyl which is wunsubstituted or
substituted by unsubstituted or substituted cycloalicyl, unsubstituted or
substituted aryl, g unsubstituted or substituted heteroaryl conprising at

| east one nitrogen atom [130] R4 is a ggietyof the formula 1A, B-- A2

Al (1A [131] wherein| Al angH A2 arechydrox dr substituted hydroxy, or
t oget her 20 prh\Fhe g ndi oron om andlt he two bi ndi ng oxygen atons
forma ring of thenN©Orm | A%, --0 (FAR)., [132] erein Wis

al l cyl ene, substitited alkyl ene, iunsubstHtuted or 25 substfituted
cycl oal kyl ene, unsubstituted or Bgbstituted bicycloal kyl ene or unsubstituted

or subsgituted ticycloal kyl ene; 28 WD 2004/ 050895 PCT/ US2003/ 037940 [ 133]
and RS is ugpgsbgtituted or substituted al kyl, unsubstituted or substituted

aryl, unsubstituted ukst:i . F OGN .
2, LI LS, G sl gl ot b i

fornula 1, arhemgietyds uhsubsiitwted osetistialed; unhebstifitdisr sahwsiti udedhiesterdeyglyl; or
heterocyclylalkylcarbonyl, wherein the heterocyclyl moiety is unsubstituted or substituted;

10 [128] R, is unsubstituted or substituted aryl or unsubstituted or substituted

heteroaryl;

[129] R;is hydrogen, unsubstituied or substituted aryl or aﬁcyl which is
unsubstituted or substituted by unsubstituted or substituted 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 more than 12 carbon atons, is preferably nono-, bi- or
trio-cycliCaywdRfadhdgosunsubstituted or subst i t ut ed, pr ef e{,&gb ohdhs gh case
unsubstituted or substituted phenyl or (espeC|aIIy 1- or %nap , one
or nore substituents preferably being independently 10 sel ected fron1the
ﬁr SUp confsi sting of [m3] ?bjhcghaisiuﬁsdbaﬁﬁl?dbr sdb&mteg@udwlruhﬁﬁmﬂtugﬁ @Sﬁlﬁﬁgufdded
ydroxy; free or_esterifi car boxy; farny al.kanoy ynsubstjt ut ed, nono-
or di - substYh sERSHRRT oS ﬁwteﬁgftamcwlf@unal}hegﬁuteﬁmraubszil&wmi??liﬂs or

N-al kyl - cagzhameybs N, N-di - al kyl - car bamoyl ; phenyl; naphthyl; heterocyclyl,
especially pyridyl; cyano and nitro, nore referabl bei ng sel ected from
al kyl, e.g. methyl [EihyWigin thesgyiext offoe I@e@eﬂfﬁ@t‘fﬁm@yls haveitlexy: di 15
substlt t ' di met hyl am no; hal ogen, e.g. chloro or brono;

hal ogensualejggﬁ%g%?aﬁngr'i fluoronmet hyl; and phenyl, (especially 1- or
2-)-napht hyl, and h¢t3s] oésyyilpyd:f;arabls@a&aeihgyysmoﬁimltinweejthm%wbmgw‘a,al |y
pyridyl, e .q..3-, 4- or,especially 2-pyri each ,of

oYLV ool o B RS R e B by SR8, o e, oo,
subst i t uenimsubstifeiciratibsyituied) gﬁm@aﬂy itf dayh 543k @aduBetithica Bt tutstintddghem vt
substitutents just nmentioned. Ary Is.nore 20 preferably biphenylyl,

es peci al | yespecially 1ogr Zp}nérlémébw ozﬂmr?)ﬁ@ﬁwws prﬁwbéwb%wﬁppené@wm ally 4-,
- or fmstseree@&@foad thy gfouﬁxs 6?m al haﬁHra@iEﬁf Eé@%ﬁbénﬁe& BNGRYikeq O | Over

aIkyI phenyl, especi henyl, such as 2- - or especially
3-isopr opyhyldmwffee (Ar@ﬁﬂeglﬁbd:wrhfawawmb’l alkbn((yirmlmwbah@tddsmpnmﬂoedl su’osqnn’@ﬂer ably
substitute | I r S
defi ned abag?/lgé Xngm hﬁﬂtﬁ{ %%é&r{l)y ° \Néaruaré“lléé{'?%m gpgﬁﬂérdﬁ/ml c\:ﬁ%{a}/n?g?

al kyl car boghghyl; mh&@l albdeyoeﬁelyl éspeﬁ&llppﬁi@t' abdng a&dbﬁftzyﬂo@a(mﬁﬂfﬂﬂybelﬂg: etyl or
-proplonyl I d l.ower y hen ower alk carbo espeC|aIIy
PO o0 soteal g g iR 6P Do B seomsthog? oo or

- pr opl oyl subgﬁutemﬂmb ég%eﬁyiﬁwuﬁahaeg%l ¢.2 &hR2E bAbiovho; Bﬂ@@%@ﬁm 3
preferably 3 pheng@hproplon pheny cetyl wher ei n phenyl i’s

unsubst i t Lﬁi@aorome lgBd g(ﬂesawfdb' I- §r AmephtEy)oand; hetpreqyelylicpresistiniaent | y
lected f | |
huor oo Soaed SUEL, ppyitlaCeRof £orbelIBIPKvrilih QOEBeWBRARE) &1 1Y
Unsubsti t umsubsutut@mwbatlmteﬂwah yie B2nae, cfpactidiy ep detivdoy jubRBtuests, pspdoiilabl y
- t t < I b t t to f
subst | t ueripderepdyiy bt o o SR o FRBRIR it ARRRR L AR B #Prcd for
ar %/ Ih H5p Qﬁ'?féi'ably Hlpmyyy @E[&)@&lly 24, @wer prafei@tlbxgys -bmaiylgar gfrmyrrﬁéﬂyl Odggﬁgagyabl y
nmet noxy, ogen rerer 0, or Qor.o
PCT/ Usgoos‘f % 75 3iyo! SRR e Pt Tt kot Pleg‘i’fé‘?%?éﬁlll yE o favss AHGB
especi al | yesﬂébm pr cﬁﬂrﬁlﬁhé iyt sBch Y- U o} Rg%&lﬁl%%—l %?Igﬁéds@x)ﬂrylﬂkﬁﬁﬁﬁﬁm y
st s

nmet hoxy, sub ‘in case of unsubstituted phenyl, or further

unsubsti t Lme(ambmnsmsrmed@t orefovalply yhistituted sed) lamre,ferablymyi ZOwawﬁtmbmﬁlat i s
unsubsti t ”Jv%’ e 2 ﬁg&{ Ab%U% ?%%rg YretRat§ ph AY-10SHP Rl i Bhéhy1 DgRendent |y

sel ected from I'tu
25  alkylcarbonyl, especially 2-, 4- or preferably 3-benzyloxy-phenyl-acetyl or —propionyl,

(4

pyridyl-lower alkyloxyphenyl-lower alkylcarbonyl, especially 2-, 4~ or preferably 3-(pyridin-
2-, -4- or preferably —3-)-acetyl or —propionyl, or phenyl-lower alkylcarbonyl, especially
phenyl-2- or preferably 3-phenyl-propionyl or phenylacetyl, wherein phenyl is unsubstituted

or substituted by up to three substitutents independently selected from lower alkoxy,

30 especially methoxy, halogen, especially fluoro or chloro, or halogen-lower alkyl, such as
trifluoromethyl. Unsubstituted or substituted aryl R; or (independently) Rs is preferably
mono-, di- or trisubstituted phenyl, especially substituted by up to four substituents
independently selected from the substitutents mentioned for aryl, especially from hydroxy,
lower alkoxy (most preferred), preferably methoxy, halogen, preferably fluoro or chloro, and
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5 nmentioned for aryl, especially from hydroxy, |ower al koxy (nost
preferred), preferably nmethoxy, halogen, preferably fluoro or chloro, and

hal ogen- | owagoahdsdbogor ef erably trifluoronethyl. [136] ' d
heterocyclyl is preferably a heterocyclic radical that i gﬁﬂﬁg@é‘/&#g@ed,

saturated or partially saturated in the bonding ring and is preferably
nonocycl i chaldgndéwérnlleylprefadaly tHénsembing) especially piehiyCatbktitated bip@p tdasee3 t 0

24, nore preferably 4 tq 16 ring atons; wherein | east .in _the ring bonding
to the r ad{"g‘i"&F al%‘?"%ﬁ@f‘ﬁ&%mﬁbé’ng“‘g’mﬁaml In G388 03%3 “ﬂ%@ ituisd ehepaFy one to
four, espegir@bl vhseirEnBdd 6r\é@bsﬁﬁft&9ﬁh[pﬁ{y2 régpe@fauﬁ1c&rzr-ﬁ%a§amﬂi§aiﬂﬁ9ismﬂbsﬁth@dl cal

are substituted by a heteroatom selecte fromthe%group consi sting of

ni trogen, ehepBEiutod U o four substifeentuindensadently selentet Gerahosuhstitniagis 4 to 12,
gﬁﬁgf : fé ult g’éé%t;&gég&gﬂg H%ﬁ%mlgs%g%?%ﬁ?{}y govfeg E%Skgg%dség ﬁltéget?lteem’ ? }e?%%@gpendent ly
sel ected fmetiwxhbalggey prefaasy Somegr ohlotd) endhdiegenloeetadkydgirefestilyabove as
substi tuen EW‘?]‘ se%ﬁ) tituted aryl; and especially being a heteroaryl radical
sel ected fFOMPIRE yzr oup consisting of imdazolyl, thienyl, furyl,

tﬁt rahydlr of glr_all : pylr[a:lsml ,Uﬂstiisia‘nftétrlfutatbcylcl_yl ﬂs@b&‘étl abmmpﬁwécyrmeﬁgﬁﬁuhﬁcﬁyl »
' dazol | PR GL EAed 2t BroPLy SpFEbmbe YossiErbna it e e Byt |
thi azoky!l , or ih 2kdHdaZ@hse bicyRKa &Pk} alici ERXRHES t¥ b4, ANeipitrab W 826 Rk
pyrimdinyl, piperidyl, piperazinyl, pyridazinyl, norpholinyl,

t hi onmor pho#tpry] whereig el lesst ythe ring bendieg tpithe r3dicalied heymolequieiof fpimula § pragrol v |
triazolyl, t rel, Y ' | 7] ot ' i_nglyl,
et ahyar S HEEreory op Y tepe it oD bl g B QBlolpona i

oct ﬁ{\%dr 0 :j mdnpleﬂl ano kl_;blstxtutei’d?mlyladnmm aglbqtﬁdh‘bom titetgragphe nyl:sungﬁihm_ I R c:xygen

napht hyri di gqyi nox . _Qui.nazolin ui nazol. i .ci_ nnol i nyl

o af nyi st aonaind riog BRSHARY hivhle & el RAECAADY § Y L oy Deleroary

peri m g§ nybeinPhRielitREDs sipdtitutbdbpa o lmorgRepREINY to 3 phBRALRIBZI NY! ,

phenoxazi nyl_, isochromang_l and chroma,n%{l, each _of these radjcals being
unsubst i t uitdepeadendlyiselested fram the/argnp consistingpf theygnbstiinents defied @bowe@dm t he gr oup

const st | a8l aeEr Bhitiited BILGAA @%&gﬁ@ém a Bierb & radafidlobleq gj)c;ﬁlv\ﬁé al koxy,

especi al |l y nmet hoxy, an especi brono or oro; pyri
especi al | yg@up consBtipgof ichidazokyt, thimabd) fityliteirabydrofirgl pyrapylsthismtteehyli n a br oader

aspect |ower, al kyl - pyridyl L mdin I r,m.di nyl

hal o- | ower® ?%‘%(%W?’ld%rfmmg%gﬁoﬁngﬁh 5%3?%8{3’?3%P3’L%5M‘§1 -°§}yﬁr“¥1dy| , or

PCT/ US2008, 037040 by ohe ol Tor e, —preloranl v up 4o, Lor e, Substtptents -
- up. . SU I

| ndependentPEean erLa S setds BridRh Fy UL P B oRbeayl SRRt

het erocycl ?ﬁﬁcﬁﬁnﬂ?ﬁﬁiﬂhﬁ:ﬁﬁﬁ} thRimdAEHABRYIC ablding Akdih@sty NS fikddIieidolpEt er ocycl yl
substituent other than p?/l‘l dyl or indolyl) and fromaryl as_defined above,
especi al | yingureohyl triazedyl eleiragoly], Rusisyb 4Fenmosayl, seawasliy apweldr r ed.

Unsubsti t ufeﬁ’%}ta%q%fxﬁﬁx,ctlﬂ)ﬂhydmisoqionolyl, decahydroquinolyl, octahydroisoquinolyl,
25  benzofuranyl, benzothiophenyl, phthalazinyl, naphthyridinyl, quinoxalyl, quinazolinyl,

quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl,
perimidinyl, phenanthrolinyl, furazanyl, phenazinyl, phenothiazinyl, phenoxazinyl,
isochromanyl and chromanyl, each of these radicals being unsubstituted or substituted by one
to two radicals selected from the group consisting of lower alkyl, especially methyl or tert-
30  butyl, lower alkoxy, especially methoxy, and halo, especially broma or chloro; pyridyl,
especially 2- or 3-pyridyl, or indolyl is especially preferred, in a broader aspect lower alkyl-
pyridyl, pyrimidinyl or lower alkylpyrimidinyl, halo-lower alkylpyridyl, lower alkoxy-
pyridyl, di-lower alkyl—pyﬁdyl, or halo-pyridyl. Heterocyelyl is unsubstituted or substituted
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5 is preferred. [137] In heterocyclylal kyl carbonyl Rt , the heterocyclyl
noiety is preferably substituted or especially unsubstituted heterocyclyl
as nmentione¢u Ry fsosRr eferred is substituted or prefer tituted
het er ocycl yl -1 ower al kyl, especially with term nal subﬁ%ﬁﬂ%@@?g“
preferably unsubstituted heterocyclyl, with heterocyclyl as described above;

10 pref er rigtbresr Rokd, ghdferbiipap taihies] amkiRoRYls indepeile@ty sebfdMon®thosdr Opi onyl .
[ 1381 As RI, unsubstituted or substituted ar or substituted aryl -1 ower

|
al kyl car bdnsgatioped shoxe &riapd (wherg bftenqéy%yl&aﬁlyqsﬁﬁznﬁ@ heterorerslslpairiesmedwdher t ut ed

or substi tﬁ&eg&ylas& QISR ofRer tﬂiﬁggﬁ&fi%ghﬁ?@b%?d EoReR|BlsldkrhQOpbyd, that is

unsubstituted or “substituted by one ‘or nore, 15 especially up to'three,
subst i t ut essperidliyibpoidsnediallyshdse meatiofadaabeihg pesfaredt Unselnstitvtroheteranyclyl
substi tut eg‘r’,%? o especi ally from hydroxy, |ower al koxy (nost preferred),

pr ef er abl y1 oxy, halogen, preferably fluoro or chloro, and hal ogen-| ower

al kyl , preferably t 137 ulrlosebepelylalkilldGiorfPR| sthphebwepdijlymeiotyss prefecabiy ar yl .
[ 141] An aliphatic radi.cal pref.erahly has to 12 rbon onpg, preferably
50 ub o’ PSR iR bRt o SRR g s an
al i phatic m&ftae@blbaeferabgdﬁxﬁawmﬁmt@&fm-m B, ool P vith U gknd Ut ed

al kynyl , al kenyl or preferably al k&/ radi cal, nore preferably |ower alkyl,

I
especi al | ysuhiitipd or pefigably wsphbstipyied heteeryplybpyith heteromyelyl as daseriiedtabove;
i so-b I - I i b ranched or |inear,
pr ef e?ltadtl)l QR %Ifgl';sr&tij% p?%&&l/lélovggalﬂab rllcd%dél?’glts %Cr}rls\,%a _g%gq? }s{uﬁgﬁ & preferably | ower
al kyl . Al kyl R3 is [pt38] eAaR yvrsostitutead doghhstibdelerilalr lsybstingabarylylowef 1431 The

prefix "lower" .denptes radi cal having up to and including 7, preferably
up to and \@&?aﬁ‘%ﬁ“%glsi’?ef%&?‘%on atons. [144] Lower alkyl is, preferably,

n-propyl, isopropyl [139] blettkoaryl RQ igkrgferab®amutdbitdded o subdiiditbd hatérghnyl & pent yl,
| sopentyl, neopentyl, n-hexy pr ef er abl %‘Fi sobutyl, see- butyl,

I -h I, . .
tert - but yIeieBEt B0y, esRaclY hESI%E _ aﬁieﬁﬁfng%gﬁu’méroéﬁ@sa 5l BYBEOBBPIE: et hyl ~or
met hylys | %@%ﬁ:if@?h@?ﬁfﬂr&g sIBéﬂfu%EIys ihéepemhﬂfmd%n@qslge;ﬁﬁeﬂﬁaﬁﬁswe'fa(r | over

al koxy, su oxy or met hoxy, "aryl oxy, especia phenyl oxy,
aryl - | owersubstitird aryb ssrecially bpm hydenxy! lovendkoxy (kosiyprefamedy prefecdb)y weihoxy,

especi al | ridyl.ox r heterocyclyl.-|ower alkagx 3 004/ 050895
e Uszo0 e B SRt BT S R g Yerpreb e b e i S edRdcy o1 1
preferably have the[1M8nRagprefersbly subdtinie) aryl. 146] Esterified hydroxy is
preferably hydroxy ?ﬁfl?r Hnl a%ghatl):%é ra?cﬂca?{nge?erllé.b(iy has up to 12 carbon atoms, preferably

20  upto 7 carbon atoms, most preferably up to 4 carbon atoms, and is an aliphatic hydrocarbon

radical, such as an unsubstituted or substituted alkynyl, alkenyl or preferably alkyl radical,

more preferably lower alkyl, especially methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl,
iso-butyl or tert-butyl.
[142] Alkyl, which may be branched or linear, preferably has up to 12 carbon
25  atoms, and is more preferably lower alkyl. Alkyl Rj is preferably lower alkyl, especially
isobutyl.
[143] The prefix "lower” denotes a radical having up to and including 7,
preferably up to and including 4, carbon atoms.
[144] Lower alkyl is, preferably, r-propyl, isopropyl, n-butyl, isobutyl, sec-
30 butyl, ert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl or n-heptyl, preferably isobutyl, sec-
butyl, terz-butyl, isopropyl, ethyl or methyl, most preferably isopropyl, ethyl or methyl.
[145] Etherified hydroxy is, for example, alkoxy, especially lower alkoxy,
such as esthoxy or methoxy, aryloxy, especially phenyloxy, aryl-lower aﬂcoﬁy, 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 alkanoyl oxy. 5
[ 1471 Esterified carboxy is, for exanple, alkoxycarbonyl, especially | ower
alkoxycarb09%$ such as e.g. methoxycarbonyl. [1481 Mono- or di-substituted
amino is, pret#PURO8S N al kylanino or N,]V- dial kyl ani noPCEER6I8I49 N- | over
allcylam no or |ower NN-di-I|ower alkylamno, such as N- nethylam no or

NN- di et hy, sﬁ{g LQ [ I | rom ne.or iodine,
pr ef er abl yeJ u@??ﬁé&l léﬁ%]oarl n«ﬁ%&r rd}ﬁ}%%&%?g%%?%%%@ﬁ % ]%F aé%n%%lven
substi t ut etoes)cl oal kyl preferably has up to 12, nore preferably 3 to 8 ring
carbonyl atons and | ubsti.ruf.ed by .one.or r especially up to three,
substitutents i ndepﬁ“&ingft?né%‘f}g%f(@%wf ?%Fﬁ“fbﬁgg’@@?@’nets%gﬁgﬁhyﬁo%ﬂ%‘@ti t ut ed
aryl, or Idartpikeletcddkychissuhidhdit bed, foPsaiplgloded skapglogpent yl , cycl ohexyl
or cycl oheptyl. [15]]y [ n_al kyl substituted with unsubstituted or

substi tut ed cycl oal l:t"l7,] E%TFQ%‘?CI_ ‘iR“gboﬁ?}’_é?’ Igﬁwﬁagaﬂaﬁiyfﬁgﬂlyém}al%@@er

pref er abl yallhﬁt‘_{)@d’:be_ﬁiyl,%ﬁéhas%%%ﬁtlﬂx%r&ﬁrbo%?@rOpy!1 and is (preferably

termnal ly) substituted by cycloal kyl as defined above. [152] In alkyl R3

substituted with unfift Monpeer dsubsiibiad anine s, preferablaNeglkylaminopg NoNef er abl y
as definedy!l I . : E%ﬂ‘ | N ?jg? e S

substi t ut gdéﬁ%mglﬁé&ﬁm%g?&gés}%g Ia c}f’/‘Brﬁl%wl?ng?ﬁé%lg\?grsa@%g I ét sé%?gs i

i ndependentidtirylsmino ot atiViinethyllose. nentioned for substituted aryl, or
unsubsti tuted; especjall ryl.,i henyl .substi.tuted, by on r_nore,

especi@ ly up to thi:fé‘gi gtﬂ‘@@%ll? ILSJE“B%E% Gmﬂ’a%%g’fﬂﬁ%‘ﬁ? PW%I&%E?%&"&W% ogen,
especi al | Yehidrnb of Bromiyedr oxy or | ower al koxy, especially nethoxy, or it is
unsubstituted phenyl. 25U[ 1531 In al kyl R3 substituted with unsubstituted or

n

substituted het er ocydi% | Unsufstiiptedios sybstatuted ghelgallad paeferablychas gp taal AcpiorR3
substi t ut 1 I : I Lhe gpﬁ]y and is
substi t ut ﬁefﬁ%%fjﬁé%%gﬂ%&%ang@%&@%dﬁgQﬁﬁg&ﬂtu%htbk?nelg,E}Fxfgh étgs tg?ji?i nt s{%

i ndependernitiey, sbdtidesliintepamdedilyselected fromribake wantignddsor substidici etydraocycl yl , or

unsubsti tuted. . 1154) .f A and A2 each ar.e substi.tuted hydroxy, then
SUbst Eut BT B esitel P Bl e RGP PR B e ' a Kyl oxy,
aryl oxy, especi al | y[M1] hiduiByllRs tsibstiteell with wisubsinittdibegtibatiyted agclstibined
above, or il oal kygoxy w.th unsubstituged or substituted cycloalkyl as
def i ned alfgwels Rraigihlyf datineg#roye MosyREREOLLOPRT H1Y: BPRtiAYSBRPRM: 2dm and
oxygen at C{Bi%ferilﬂj?féhﬁir{aﬂﬂ%uﬁéﬁtﬁtg@b%gcﬁﬂé 1 hfdermBOMBvabove, then Wopreferably
carries the two oxygen atons 32 WO 2004/050895 PCT/ US2003/037940 bound to
the boron atom on t W2l f dkd R sebatibtind witlowisubsidutedorcsubgitntied pivls ablkohisby or
nei ghbgur i [ j I { G (. - B
"1, 3" -EMSOS ip?;&gr%@l()%g Pa@lﬁe@gﬁ §/heﬁ%sﬁ’ S&a@a{yﬁﬁ ahd a:r\ﬁ s d@ﬂed asjabgve a)nd% subituted by

one or more, especially up to three, substitutents independently selected from those

mentioned for substituted aryl, or unsubstituted; especially aryl is pheny! substituted by one
or more, especially up to three, substitutents independently selected from halogen, especially
fluoro, hydroxy or lower alkoxy, especially methoxy, or it is unsubstituted phenyl.

25 [153] In alkyl R3 substituted with unsubstituied or substituted heterocyclyl,
alkyl is preferably as defined for alkyl R substituted with cycloalkyl, and heterocyclyl is
defined as above and is substituted by one or more, especially up to three, substitutents
independently selected from those mentioned for substituted heterocyclyl, or unsubstituted.

[154] If A, and A; each are substituted hydroxy, then substituted hydroxy is

30 preferably alkyloxy, especially 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 kylene noiety, e.g. ethylene, or propylene, in a broader aspect
butyl ene, p AoGiiBodds hexyl ene, bound via two different, @ﬁ@d}m%%'rs as
just described, preferably vicinal or in "1,3"-position. nor e
especially one, of the carbon atons not bound to the oxygen atons binding
to the bor drouad tmrﬂmbqrobetonapﬂ ‘ameﬂffbrymtasafwharomttmm&edpemt]bdwﬁﬂbgmo S or

preferably N.(ca nunber J,—I ato res i,vel for
exanple in™ %8 @:Péfé%g g’ﬁ LIPS | (té é)t"

preferably @&aﬁ&{)anched I ower aI kyl ene rml ety as def| ned above which is
subsituted or unsubstituted by gone or nore, especially up to three,
substituents preferaﬂ%ﬂ ﬁé‘@’é@ﬁ%ﬁ?feﬁbgé@néﬁﬂ’@&chqd&w(%uﬂe ARNYIC2- such as

met hyl ar @,amyiene Riofhty, ke regnéth{;)ﬁﬁm ﬁltoggglm@éﬁﬁnﬂmzae% Et{qﬁﬁtgfeﬁﬁlp‘éﬂt?lengxpr oxy,

e.g. in 2-hydroxy-propyl roxy-lower a
hydr oxymet chkylemea Qoundm&.ﬂ_wpydiffgwmmtbwlﬂimmUméescﬁh@BPremddbstcmahoreu or

33 Co- oyl odPTrane KBNS s Yo D B oE e ot s eeh BB B ke o w

pref erabl y awrmd Hiiﬂdhng)fo tha borbn dtonpeay bé eplacaiisha merﬁmincshlawﬂ &0 O)S or

cycl opentyl en one or re, especiall one t he carbon atons
not bound tHH Plﬁéfy&& wn&tﬂ%@qwfﬁid}"ﬁ@’e% o BoRereHsraYR: &ﬁﬁﬁw lp hpl-aced
by a heﬂprq&g?ah§@£§cted fromO, S or N (carrying the required nunber of H
atons, respectively), for exanple in tetrahydrofurylene or

t et rahydr opyr any| ene [159hdSwsjitried alledensds preferably &1 ubranshed lowevalkylensne or
mor e, espeGh b :uneH%b&%rwﬁﬁflﬂél%Eﬂééﬁdéﬁm ﬁ%ﬁg&&%&ﬁf&&é & RELCEDEILBR | OVer
0 y1, o suc

al kyl , such as roxy-lower a

met hoxy, o rﬂmn,rsubstmrentsl pr@msahbruh@apﬂn@ehﬂjo m]wutbd\ﬁ‘can torwe2 Blkyk yyaens nmt]qumr

[ 150] *Unauisanbs d SRk, f A ar By Balthe e od B Rty ey Fea o

bi cycl ol kydr@p@roR@ibvetr Wiksl, sk aélhfy&x@kﬁaéthﬁaé ban 1ﬂiyﬁf65(yﬁl%ﬂ1§}ﬁ§tﬁﬂeﬁ@d for W
preferably vicinal or_in_" ition, in which one or, nore, especially

one, of the carbon al$8k HB‘E“"%@%@ of gnbstitited sxslerllylanedaprabiably fog-Gios MAE bor on

atom may b dch f ryi ng
the requir ?éé nun%g"r% %&ahﬁaﬁégﬁ@&%ﬁo\%}wm ¢ E %ﬁgﬁﬁﬁ%&&#ﬁh ed or
substi t ut ed)rtfyrablryevimal o e 1 %gpemom duyh aqocybbhem'ﬂm os gpsepentydsmesin which :

I ndependent |y sel ected .f h a th or. et dr oxy
and hydr osm GhEp s Fiegianif s, oL barPirtoms RdpRT 1oThe e ol Mligind ¥

(2, 3- (206, Ghé baroehtbyl mby beeblaged by anle}r@wt@ﬁ 831}ctedBBoMD, BN Q59T the

PCT/ us2003/ 03?940 1601 I'nnsubstituted or substitu i.cycl oal kyl ene is
preferablyT uppetQf ﬁamﬁ’f?@ﬁ%t“ﬁéﬁrfar THAEPISAB © ﬁTaﬁ‘V‘g'PéﬁY lefe®hon at ons as

descri bed ft@tfah%oﬁf/ﬁﬁﬁé@é? b¥d MbF b&ddsubstituted or substituted by one or more, especially up
to three substituents independently selected from lower alkyl, such as methyl or ethyl,

hydroxy, hydroxy-lower alkyl, such as methoxy, or mono- or oligosaccharidyl bound via an

25  oxyygen atom (“oligosaccharidyl” preferably comprising up to five saccaridyl moieties).

[159] Unsubstituted or substituted Bicycloalkylene is preferably Cs-Ciz-

bicycloalkylene bound via two different carbon atoms as described for W, preferably vicinal
or in “1,3"-position, in which one or more, especially one, of the carbon atoms not bound to
the oxygen atoms binding to the boron atom may be replaced by a heteroatom selected from

30 O, S or N (carrying the required number of H atoms, respectively), and may be unsubstituted
or substituted by one or more, especially up to three substituents independently selected from
lower alkyl, such as methyl or ethyl, hydroxy and hydroxy-lower alkyl, such as methoxy.
Preferred is pinanylene (2,3-(2,6,6-trimethyl-bicyclo[3.1.1Theptane)).
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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 atons binding to the boron atom may be

repl aced by wohgssismaatom selected from5 0, S or N (carryj he required
nunber of H atoné regpectlvely) and may be unsubstltutﬁ%ﬂggﬁmgﬂﬁgf tuted
by one or nore, especially up to three substituents independently sel ected
from lower alkyl, Syl asnsuBiiitytbd 6 suBitiytbd triayaégxylem@l pfme}ma«x}alcqyser al kyl,
such as net hox 1161% Most preferabl R4 is -B( C}%

2,9, 9-t ri mitipalisylsneiboiied vie thygdifferent; ces“f;’elp lpens ps desgyit %ﬁfaéw preferablgyising g | y
(1S, 2s, 6R015i§) ‘1%”%0§f151'i |1H%ﬂ¥1|on§ oﬁmgfeoé‘sﬁétﬂalﬁp&ﬁ dfdhe carbon atoms not bound to
tricyclo[6.1 2"6] dec- 4 I 'h unsubstituted or substituted al kyl
R5, al kyl, th@mxmﬁnmtgmeebmdlaaém@d bm@n afanmay be splated i Yeterastomselested fomar bon
at ons, nd fer [ r

at o 300l 8 PN iRl BEIBeh RSy St Homd bt B, e S RGNS ||
up to two, omrjosthate@bgs&mbr mavegespadsyande fHreysubstiteaiteindépendentiyselbcted frohed or

substituted ary eC| II henyl or r oxyphen nsubsj t ut ed or
substi t ut eg) f‘t‘?’%é %Pglr ﬁw%o’ﬁyrﬁneg&lgrf’ﬂ'%& aﬁf&iﬂsk’#&as’ RSt i t ut ed
or substituted cycl qabiquMoﬁ@eétexa@ywlg ns(brapeygp 9 @mﬂg@z s-@oef-gneRd) ,

car boxy (preferredLgﬁ gcar banoy nercapto, |lower a e.g. nethylthio,

phenyl | hy#iysokhe decrfph Wpeclﬁlilﬁ G§z%3 @Ssh%?ﬁdrmitemyl'ﬁév@@xaa‘wﬁaam no,

e.g. @,rl L\ décqy\ﬁr aI kanoyl am no, e.g. acetylam no, guani di no,

N- | ovver aI ni di ng e.g. N-nmethyl guani di no, or any other substituent
conpl eting an am no [5162]d Inamw’osis;mtmg oRSubstitRred hkyhR4 y@lkﬂSwlﬁn]ynhgbtrthyheﬁ

i sopropyl, obut rcapt onmet.h

hont PRY ot Bk gty B i 12 bR AR S Fare i Prer ot A o Bs

hydr oxyet hyl pre@mb%ﬁ@%ﬂaﬂ&ﬂydspec@ﬂrybwn Stbtituents; €% INRBYS @{rHME,, especially
4-am nobutyl, 3- guani di nopropy 5-im dazogill nmet hyl , . carboxynet hyl aor

2- car boxyeBRi{A twopimay %qus%m@@?need@&w%ﬁct fora uB?“bétl‘é‘Eﬁq‘wéﬁ%tlB‘\tedfa@flnul al
t hat a'iﬁl p(é%ﬁé?ﬁhﬁlg pi{&%/yl %%hﬁiro;k)@héﬁ% {Rhbsifuih o SusRuRd 1&@% Bfawi eésg;éag.uy

prefera onfi‘guration, nost preferably rnt
confi gur at umdamhsd iot tndelyl) mﬁbﬁh&tb@oqﬁbm@@\pﬁgmﬂ@d,le@m defined sbostesubl e bond

! Jh d
oy hus. BRrpRCelERal g oy chlior Pl (s bS8 Poohere.
30 [164] Sﬁieﬂw!tmbmh’@gylghﬁhasyphm}a, ]ﬁ@mpmmfyl faﬂﬁm b wa W@ggﬂ

radi cals havihg basic or c roperti avin | east one
basi ¢ gr oup? I’E‘)ﬁ"hﬁfl’mﬂr‘@a@i"’% F&d‘?"@ﬁ'ﬁam?‘br‘o’ungyg 1I§q%‘F??rr?g(ﬁ%1a§’élE:’8ndar y
am no gpoup, fgnplmétmguaagm?o B?ﬂ{y‘ &Eer@%k@luﬁﬁt c,%mplléﬁhgqﬂ'amirﬁ)ddcﬁﬁéo dﬂ'x‘ﬁ MefRArm acid
addi tion salts, for exanple wi'th inorganic acids, such I oric

aci d, sul f BrafesabiyiRs nogy be Ipﬁbﬂpﬁ@ﬁﬂbﬂa!éﬁ’@tyl(ﬁec'\hp% n&ﬂﬁ@@m@hﬂr Zmsthylthio-

cor b1l VRIS, BROOBASETLARABAL L 040, om0 (o1
hydroxyethyl, 2-hydroxyethyl, carbamoylmethyl, 2-carbamoylethyl 4-aminobutyl, 3-
guanidinopropyl, 5-imidazolylmethyl, carboxymethyl or 2-carboxyethyl.

25 [163] Asymmetric carbon atoms of a compound of formula T that are present
may exist in the (R), (8) or (R,S) configuration, preferably in the (R) or (S) configuration,
most preferably in the configuration indicated in formula T* below. Substituents at a double
bond or a ring may be present in cis- (= Z-) or trans (= E-) form. The compounds may thus
be present as mixtures of isomers or preferably as pure isomers.

30 [164] Salt-forming groups in a compound of formula I are groups or radicals
having basic or acidic properties. Compounds having at least one basic group or at least one
basic radical, for example amino, a secondary amino group not forming a peptide bond or a
pyridyl radical, may form acid addition salts, for example with inorganic aéids, 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, furnaric acid, hydroxynmaleic acid, malic acid, tartaric acid, citric

acid or OanOngﬁzﬁdsﬁmsor am no acids such as arginine OrPé'%li%Zﬁ&/ﬁg%%)mtl C

car boxylic aci such as benzoi ¢ acid, 2-phenoxy-benzoi
2- acet oxy-benzoic acid, salicylic acid, 4-amnosalicylic acid,
aromat i c- ahiffufiahdids, ﬁarehmy]biahphaauc ntl@ip- @umaa:asxmmdﬁh,i suclass wiflnsroatetnari
aci d, heterparonmat |§( car.box%l i,C such as . .nicotinjc_.acid or
I

acC
i soni cot i AF 2EHE acidynropianie acid, glyqg IHF aCidsugrdnic agidymaleic agidy fpparc agidnane. or 2-

hydr oxyet haaRsyhieniidafale add, tatRREdCcife! LRNYr exAd A8, of Mnind e8P kEh as
benzene-, p-toluene- or naphthalene 2-sul fonic acid. When several basic

groups ar ETHRIES eRbSRBRERMFIC GaRIoyVlircaciis] ok aubenzein agidl 3-BheReyrrEcuzsIcHSH, [ 165]
Conpounds 20503{09{6@0%2%13 act@%lfb?h@&&?'&mﬁfﬂééﬂ%yhc adfd, Ergﬁﬁm: Slighatit @ﬁb% goni ¢

acid group ( In formu are roxy) or
a car boxycigs,cugh asmagndelie aaidret citmapric mdrdntm@mttcyarb@urlkp mdsad;uchlas met al or

2l kaltne SRl SRR sfklihe b L BRI FodR i BOL SRR (RGOSR o

cal ciums S Amont am S & AR 2 or - Su ahf'c ami nes,
such as t eiyﬂ:oaygthammﬂ&mmsi of abmetadtbiogic atids, dohykhampie tengdne-, p-toluene- or

tri-(2-hydro th -am het erocycl i ¢ bases, for exanp N- et hyl -
pi peri di né® tﬁe I%éltwrdp Wrrsiverel *yamc&wwewsg%qm@lt)apép%@glidm e. [166]

Conpoupds agtmlgggﬂwn@a bef}‘@fﬁlléag bot h aci dic and basic groups can form
internal salts. Iarg conpounds of formula | include those

wherein [168] Ri hﬁl hSﬂmBQiblglﬁp fpreela 3 hgving enigie g&luwlf@m?@@mﬁlafme

unsubsti t d Vi

unsubst i &%ﬁ%ﬂ%ﬁ%@’éﬁ? [ BIPE p in SR AT g MBS e R R U o

unsubst i t utdbdxpgrogpihsy forh @kt py hmmoniuovealts, akdtyds aWahaﬂnetalZﬁalkalnmﬁaﬂhl tuted by
unsubsti t ut ubstitute R4. is a |et of the for aIA

i ven: abovRetare R SRb OBy e T B Lo 57555 SRR el ¢
unsubstsi t%ﬂﬁar&hoﬂih'@ﬁ:idﬂhblb% aBcYalmifds, ¥ Eh@t@hﬁw R¥Nohihds, fodReARSE t Ut ed or
substituted cycl oal k erein A, and A2, together with the bindi ng

boron at origfhidamive of gﬁf(%h)‘ﬁ!?ﬂ@ﬁb@yﬁ*@ﬁe &t beigropysiigbases, fagexsmpled-eitybnul a1 A*
gi ven aboy %%%?W%M@h?lg?gﬁi%t M1k‘ﬁ\ﬁego?§alt§ s§1111]1éed | oner al kyl ene

bound via“t efent ca at ons t are spatially nearby or vicinal,
especi al |y i-n vici nf#66br Comppuds vEfoymele Tbaxihg bathesidiciand busic grouprosshforon, and
[172] RS i.s. |l o ; alkyl, or salts thereof. [173] Exenplary conpounds of
formula I ¥4 rcnf'ﬂllj\éa St hose wherein 35 WD 20041050895 PCT/ US2003/ 037940

20 [167] Exemplary compounds of formula I include those wherein

[168] R, is either substituted aryl-lower alkylcarbonyl or unsubstituted or
substituted aryl,

[169] R;is substituted aryl or unsubstituted or substituted heterocyclyl,

[170] Rj is lower alkyl, unsubstituted or substituted aryl or lower alkyl which

25  1is substituted by unsubstituted or substituted aryl,

[171] R.is a moiety of the formula IA given above wherein A; and A, are
hydroxy, lower alkyloxy, aryloxy with unsubstituted or substituted aryl or cycloalkyloxy with
unsubstituted or substituted cycloalkyl, or wherein A, and A,, together with the binding
boron atom and the two binding oxygen atoms form a ring of the formula TA* given above

30 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] Rsis lower alkyl, or salts thereof.

[173} Exemplary compounds of formula I include those wherein
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[1741 R1 is phenyl oxyphenyl -1 ower al kyl carbonyl; phenyl -1 ower
al koxyphenyl -l ower al kyl car bonyl ; pyridyl oxyphenyl -1 ower al kyl carbonyl ;

phenyl - I oweryoahdi)bggay bonyl substituted by |ower allcoxy,
nmet hoxy, hal ogen, especially fluoro or chloro, or hal ogeﬁ%ﬁjg\/\é#’@e{%%yl

especially trifluoromethyl; or preferably unsubstituted or 5 substltuted
phenyl or naphthyl, [whﬂrmlﬁsﬂmnﬁaiﬂhemérhﬂcywaﬂ&,hmpl@a’ﬂyzsldvcferpresent are

i ndependen one i al ) to thre t|t ents sel ected
f rom t he. gRERIPLCBRISEr PIRycaP O IR P M B Y SRR S A | e
al kanoyl Oxﬂkyl&%&@l(é’ubsﬂnﬁ’e&ﬂ'by I&béi'%ébﬁ?re@ﬁd%iéhly nie@{ustyl halégeweas?@dléi@rmmko ordMm no,

N- | ower alk | am no, NN-di - ower | kyl am no, nmercapto sul ["ower
al kyl -t hi oehilerasasdelegen-lonrer aligk e@ﬁ@gﬂﬂy wiklupmomsiiyy; ompwf%;ablzmmmted or

al kyl - %Bﬁﬁlgleﬁgﬁb?‘})’&rn ﬁ‘iﬂ t@}ﬂémmﬁﬁ%bt‘ﬂ%kses %%ﬂgstﬁ&b?xisgg%fe%i | Sr e preferably

| ower al koxy espec oxy or et hoxy phenyl
subst i t ut eidd¢pgndently one mmer,e @gp:edlyadnleyothm substitherBegelectml fetm §®  grogependent |y

selected fromyt he roup C l,Sti of hydr.ox ower all coxy,, especially

et hoxy HEPRRRE Of TR Rt P SRt B%: ki oaP sl e Bl

es pgm a: I yalkd;@cejtrbdn{yll li’ﬁﬁmomlalbhry& dlkdnbyl hmiﬁBb Neowervsit ylﬁhjhy,lN}Baﬂaleﬁrbﬂ ly

i sobuty eny or pheny u Stlt one_or.. nore, especia up to
Bn f eaarwmﬁhﬂﬁéoquraﬁw Lowbpardi ¥, ﬁfgfﬂof

three subst 1Bine s MeffRiSestd
hydroxyy | gwer alﬁyﬂcﬁfvamoypﬁ%@l ahﬁ,ﬁfhﬁelsm Y cydh8 2R Bifo, ﬁ%ﬁﬁﬁéﬁia‘b)ér 1%‘1’%'-‘?2 ORZri ]

chl oro, and hal ogen-1| ower " al es eC|a?Iy trifluoromethyl;
-B(OH) 2 ( ealkaxyialifoxy, qspesialyrroe! g\/‘l’?@rorthgxlg trimet hyl - 3, 5- di oxa- 4-

b t | o[ 6. 1. 1. 6].,d I .

23 6R 8922, 0. 9- 171 HEihy o 5 i sy REEL el b, espesioly P (e 4.y
and [178] msietiss Ihdnpemdeaﬂyyélcctalsﬂn@n thel gnyupl cmmstmg;df hyddody, Qpwarallealyf s t her eof
25 [180] Ex d f f wh 1

oheny! oxy pRETACRT Y. BEREH SR5riRLr o e pHor, 309 bR HSRb I Gr iyt seebigh)

bi phenyd yl yinedohdityphenyl , | ower al kyl phenyl or substituted
phenyl propi onyl oxy viher ei n t he phenyl substituents are up to three

substituents i ndepéh’fﬁ nis s b@P’é@kl&dﬂSP?%HYtlmuB’i whprd onphesy] Agstpteddy hoxy,
fluoro, chifrp )e;ﬁ%a%ﬁ%r {1{) Wﬁ%ﬁﬁ%hm&%ﬁ%} Aﬁ%ntyse%fé'a}ﬁo %}ch%“t ed with

up to three rre uents, especia 4-tri rre nyl or
3,4,5-tri rmmkmnqgmf@ygiﬂoxy,[laﬁ&] allR&yj specszdbunqthom hapb@nyd:Spbmdiy flwransubst i t ut ed

ﬁ;dfgfz;t | t'l'nﬁﬁsp@‘ﬁ“gﬁ;hbﬁgq f?w§%15}§1§83p€8£ﬁ§&1%oéoﬂa% ?ndent ly selected from
[177] R4 is —-B(OH); (especially preferred) or 2,9,9-trimethyl-3,5-dioxa-4-
bora-tricyclo[6.1.1.0%}dec-4-yl, especially (18, 28, 6R ,85)-2,9,9 tmnethyl—3 5-dioxa-4-bora-
tricyclo[6.1.1.0%]dec-4-y1; and
[178] Rsis lower alkyl, especially isopropyl;
[179] or salts thereof.

25 [180] Exemplary compounds of formula I include those wherein

[181) R, is phenyloxyphenylacetyl, benzyloxyphenylacetyl,
pyridyloxyphenylacetyl, biphenylyl, pyridylphenyl, lower alkylphenyl or substituted
phenylpropionyloxy wherein the phenyl substituents are up to three substituents
independently selected from the group consisting of methoxy, fluoro, chloro and

30 trifluoromethyl;

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

[183] R; isisobutyl 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,89)-2,9,9-trinethyl -3,5-di oxa-4-bora tricyclo[6.1.1.02" 6] dec-4-yl
or especi all = and [185] R5 is isopropyl; or salts thereof. [186]
Exenpl ary co?p%%ﬁ@g})% formula | include those wherein 5 TGg%§204037940

bi phenyl yl, | ower al kyl -phenyl, phenyl-I|ower alkyl-carbonyl,

phenoxy- phenyl - | ower [184KyR; A HPAYR SSPHOYVkindeyes, sadikaxybpheny! - | over

al kyl - carbonyl or pygi dyl -Eheny] : [188&) R2 is either phenyl substituted by
1 to 3 | owdYalokoky-Or ddscchpkorsepecpmPlOHswa al koxy- phenyl ; 10 [189] R3 is
| ower al kyl or phenygzb};m{ is Moldipy; btk kol S »
4,4,5 5-tetranmethyl -] 1,3, 2] di oxaborol an-2-yl; (1S, 2S, 6R, 8S) -
2,9,9-trimethyl -3, 5-H 6}<aE}mnmb¢rac@mpwd$@q%mlulal‘ozh@p@mewhweimr - B(OH) 2;

and [19%] RS is |owe ky! : t Qf:.. C enpl ary
corrpounés of formul afllsﬁorﬁ'slglbggw@ﬁgf %gfg%]ﬁlkﬂ%hﬁ el’lla%byl%glgléalgﬁecf%&oﬁﬁt he

st er eochenipbtnoxy-phemd-labeiatitybcarbonyl, phenyli-dovier aRdx GpRanyl-Rivdd alityNcd®onyPd) . O
Rs [ 193] vvher.giln t he shown configuration represents the absolute

confi gur at PHAYEEYd wherein R, R2, R3, R4 and R5 have the neanings as
defined for a conpOUNGSDIR B Phin s@s@EENBY o BGOE MRAY KGRI CI | bed
her ei nabove as_ bei ng preferred. 193’] O her exenpl ary conpounds of fornula I
or salts tRbewhiower alkpxytahenyliose wherein the stereochemstry is as depicted

in forggla I** R2 N {Bgp 'py F alicvB fo 4/ 050895 PCTI US20031037940
. 1 R lkpr ﬂﬁx?n - ﬁg&l . .
[ 195] erein the sh%wn} coﬁﬁigurrgt o‘% re re%entas t’he absol ute configuration

and wherein Rl, R2, R390] RRiadd, 5 idramethyhE  hildivkalgsolas-2ddf (L R28,6R08S)a

compound of d LA 1y 5 83PE5A Ay 835 FRRILAYR oSSR peganer ef nabove as

bei ng pref
[191] Rsis lower alkyl; or salis thereof.

[192] Other exemplary compounds of formula I or salts thereof, include

15 those wherein the stereochemistry is as depicted in formula ¥

N R, (")

[193] wherein the shown configuration represents the absolute configuration
20  and wherein Ry, Rz, R3, Rs; and Rs have the meanings as defined for a compound of formula I,
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**

AN
0O

R H\)J\ /?3\

N N R b
N N : (™)

O
xltlu-

25 s
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[ 196] O her exenplary conmpounds of formula | or salts thereof, include 5
m xtures of diastereoners, wherein the stereochem stry is as depicted in
formula | ***woRdufesddds RL N H HR4 (1..) ORs [197] whergjn the shown
configuration represents the absolute configuration 10 and SASPEIHORL, R,
R3, R4 and R5 have the neanings as defined for a conpound of formula I,
especial ly tlhf)se rre?lﬂﬂ]lggvhdﬁﬁcmﬁ mnr@nﬂglgm}ae?@&n&?wgosgm @jhﬁgg:atitﬂnl%]h
Most especi pr rr are conmpounds o r a | described in_ the
Exanpl 05, B Wk egiatﬁhé*mapd%@ﬁ@ﬁﬁ%ﬁl@aﬂwfﬁ%dﬁﬁ%ﬂwcomel}f{éﬁ%ema%bounds
of formul aeshecillythdst SndahRbEsciied HefeiABER s bBin@ prPEence 15 with processes

known. The processes preferably conprise [200‘1 a) reacting a dipeptide
anal ogue of the for Af6h Other cxymptaryicymppirgs of joymulps of sajtehespdsigélndR3, R4 and

R5 have: t he: i i L. . W . : kd of the

f or mul g I %@B%ﬁoﬁﬁ’wﬁgﬁ@?i%aﬁm?ﬂ%% \I/Cé grlgg\l}g]??%g t her eof

wherein RL and R2 have the neanings given under formula I, functional

groups present inRy.conpound of formula Il and/or 111, with the exception

of the groups particihpating in the reacti o(r}2 bei ng protected if necessary by
i &

25 readily renovabl e protect ng gr ogps, wy protecting groups present

are renoved, By~_ 38 0895 _RCT/ US2003/ 037940 [203] b) for the

production of a cprfpoundrof therTornu wherrin RL is **yj al kyl car bonyl or
het er ocycl yl al kyl tlar bon and the otherHnoietied R2 to R5 hWave the neani ngs
gi ven under forrmula |, reacti ng':{;an am no conpound of the fornmula IV, R HO

[197] wherein the shown configuration represents the absolute configuration ‘
10  and wherein R;, Rz, R3, R4 and Rs have the meanings as defined for a compound of formula I,
especially those meanings described hereinabove as being preferred.
[198] Most especially preferred are the compounds of formula I described in
the Examples, or pharmaceutically acceptable salts thereof. '
[199] The compounds 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 I,
0 R,
N /l\
\))J\ﬁ R, an
Rs
[201] wherein R, R4 and Rs have the meanings given under formula I, with an
20 amino acid of the formula ITT,
R,

R1\N OH (i)

: 0

[202] or areactive derivative thereof, wherein R, and R, have the meanings
given under formula [, functional groups present in a compound of formula IT and/or II, 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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HNY NRA OR5 5 [204] wherein R2, R3, R4 and R5 have the neani ngs given
under formula I, wth a carbonic acid of the fornmula V, R\CH (V) [205] or
a reactive d gthereof, wherein R is arylalkylcarbon

het er ocycl yl gJI(L%ﬁcar%onyl, 10 [206] functional groups pre® %ﬁs@??mémé?mpound
of fornmula IV and/or V, with the exception of the groups participating in

the reaction, being poafesy &H thef r&ﬁl@ﬁ‘&ﬁﬁﬁ%oﬁ)ﬁouﬂd@ﬁﬂie‘%nﬁrﬁﬁ@%ﬁ&bﬁﬁ?ﬁ@t ecting
groups, and any protectin grou resent are renoved,

desired, camadirleappnyl ox cgrbﬁwlamitb@@ﬂ@mewnwlg tprPecbe's%tha) or b)
into anoth gldm@ WS ee conmpound 15
of formul a%ﬁeaﬁ%.gg(;@g sa rfo%%%?a?%%cﬁn an 016b6}%’og'ﬂd8 gk&f}&a cofrpound of
formula | into a different t or intoits free form and/or separating a
m xture of isoneric conpounds formula | 6to t heg ndi vi dual i somers.
[208] The different possible stegreoi s¢4rers ofyfconpounds of formula | can be
prepared by using educts with the ap riatejconfiguration. For exanple,
conmpounds of 20 formula 1* Sal ed by [2 a)
reacting a di peptide anal ogde of the for “H O R3"4HZNH~R4 *) Rs
[210] wherein R3, R4 and R5 have t@e neanpngs given under fornula I, wth an
amno acid of the formula 111*, 39 WO 2004 050895 PCTI US2003/ 037940 R2' Ri
OH N (BII*) HO [2P0}] owhaein@®acRj, Reardicdks hase the enchliegegifen widder feimlRl, and R2
have t he neapin i ven_ under for,nula |, [212] functional groups present in
a compound vﬁﬁ‘af%%r?ﬁ’%ém@f’fﬂjf&ewah I*, 5 with the exception of the groups
participating in the react RQQ, being protected if necessary by readily
renovabl e protecting groups,krtgHany protecting gro(t\/;)s present are renoved,
or

[205] or areactive derivative thereof, wherein R; is arylalkylcarbonyl or
heterocyclylalkylcarbonyl,

10 [206] 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,

[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
15  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] ri"he: different possible stereoisomers of compounds of formula I can be
prepared by using educts with the appropriate configuration. For example, compounds of
20 formula I* or salts thereof can be prepared by |
[209] a) reacting a dipeptide analogue of the formula IT¥,

\/“\/L

Rs
[210] wherein R;, R4 and Rs have the meanings given under formula I, with an

(1)

lllt

amino acid of the formula IT*,
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[213] b) for the production of a conpound of the formula I* wherein R is
aryl al kyl carbonyl or heterocyclyl al kyl carbonyl and the other nobieties R2 to
R5 have the wian gi ven under forrmula I, reacting an ] C ound of
the fornul a |v*,m{%g%§ N FLPY NR4 O R5 [214] wherein %I‘I’Qe‘%?"’%%é%d R5
have t he neani ngs given under fornula I, wth a carbonic acid of the
formula V, R \ OH (V) 15 [215R,or a reactive derivative thereof, wherein
R1 is aryl al kyl carbonyl or heterogyclyl al kyl carbonyl, functional groups
present in a conmpound of formula I and/or V, wth the exception of the
groups participating in théﬂﬁegct' beiQly protectﬁﬁ i f necessary by
readily renovabl e protecting gridups, Jnd any proteé %g groups present are
renoved, and, if 20 desired, cdnverti g a conpound of fornula |I* obtained by

' b) int th d of f I *, ti
Cbt ai ned 1 roe cmpoultiib Of LAt S dpevaite gorogatircin ks s R bFfteefiigs o ned

salt of a cfivapamdek fofmidlo,ul a 1* into a different salt or into its free
form [216] The end products of formula | may contajn substituents t*hat can
al so be 25 used as & eBichenageroupsLrpssnisingcompauniideraia I gpd/prir*,
prepar ats ongigf tn@kRehtiGDek tRE BAUAS Far@ipatih b feaki ' i A

ot her than -IB(_O—DE@bThug{ vmg[ftahfn thépascg%g%o?ea%%?lgbiagﬁﬁ&%ﬁ%ﬁ%eﬁ%ﬁy@
2004/ 05089540y uS2Cb B/ IGteng groupscadiahy protectivg piogpgpresept sihagmévsedmt a

constituent of the p e r desired e roduct of .for a l s, .
designated a "prot ec?ill% @gﬁﬁh‘im ﬂén cg%%&?ahcgmg?ﬁﬂde%?hel q‘i’ﬂ?'%lgkue@h?f?lﬁg‘ﬁ se.
[2171 The mrﬂh]ﬁﬂbdrbd;]hy@br ﬁmedsbmyd 1<ﬁr@nﬁ3ainbyhesﬂmhnmm“esm 1ol l:@fregﬂtBS, . L hg f
protecting groups thensel yves, and their cl eavage reactions_ are described for
exanple in ‘g@n@ﬁ%ﬂﬂ%ﬁ’é}l@’é W@ﬁiﬁemﬁgﬁweﬁo%@“@d°ghe®mm*e, "Protective
G oups jgn Organic *Chem stry", Plenum Press, London and New York 1973, in T.
W Geene and P. G M ts, "Protective Goups in Organic Synthesis",
Third edition, WI ey, York 1999, in "The Peptides"; Volunme 3 (editors:
E. G oss and J. Meienhofeny), Academc Ibess,/Lidon and New York 1981, in
Ver

"Met hoden der organi schen |Cheni ¢ (Met hpds of ganic Chem stry), 10 Houben
Wyl , 4th edition, Volu 5/1 N*&()rg/tﬁj{me | ag, Stuttgart 1974, in H
D. HN : N

A R, (V)

et

°© R
[214] wherein Ry, R3, R4 and Rs have the meanings given under formula I,

with a carbonic acid of the formula V,

Ri— oH V)

15
[215] or areactive derivative thereof, wherein R; is arylatkylcarbonyl or

heterocyclylalkylcarbonyl, 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 '
20 desired, converting a compound of formula I* obtained by process a) or b) into another
compound of formula I*, converting an obiained free compound of formula I* into a salt, or
converting an obtained salt of a compound of formula 1* into a different salt or into its free
form.
[216] The end products of formula I may contain substituents that can also be
25  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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Jakubke and H Jescheit, "Am nosauren, Peptide, Proteine" (Am no acids,
Peptides, Proteins), Verlag Chem e, Winheim Deerfield Beach, and Basel

1982, and i&olz%m&ggehnann, "Chem e der Kohl enhydrate:Pm@ﬁgJéﬁi de and
a Y

Derivate” (Chem stry of Carbohydrates: WMnosacchari des ves),
Georg Thienme Verlag, Stuttgart 1974. 15 [218] A characteristic of protecting
groups is dhadilyiresyvabidgioap tanBveth consigidérdt i (he particwiat Hesited thEprogwxiof ence of
undesired secqgndary reactigns) for exgnple hy solvolysis, reduction,

Dot ol yei SOBRIA PUEHERRULE SRS SRS DY 50 Ao EEh GIER T A EBIG by
enzymatic cl eavage) 2171 The Romua offindtioRkIQkSHsbY Sud URCARS grbllf, the

-B(OH) 2-group (in or[der to 20 obtain a co%@ﬁ%dgof tlﬁg ftglgrr%rl ‘gt%i. wherein R4

i s B( OH) 2)Prpieeimersapiny themsslyepand Beisiclenvags reagtions aredeseribaddpbg@mpistinor i de, in
an appfsopfét%tdgrg%ﬁée%ﬁeé wofks SuciRad LY. %Afﬂﬁl@,‘ --Pro%é&i*%e%%lgﬁﬁm? ic Or a | ower

al kane, suc exane, or a mxture thereof, at tenperatures of 0 to 50 C,
e.g. at rCemisteitpResmn Peess,[[2804n od Nesa¥orkt \@3,0n dc 85 Sorsercand BeGue Wuts

synt hesi zet he .pr ot easq 25 dnhibitaors. of.. forpul a.J. &n €Ss. . a", the
et on 1 Brase ShSRR N Dresti bBHeR G Thia St B Nety Y088 SR et 1 1)
in a suit akdpedeat] Weltie 3f(etitoty BGtds Mhd\. ddehbiel) AcideicBress, London and

m xt ur o of N o8 98 oina MtigoX i bbisei chepye (et Qo Cheritipani e
base, fOr BxdeRWe, LR VioEne 154, G%&%ﬂ@ﬁ%fﬁﬂ&l’dgaﬂiu&%{ P BLD.

N- net hyl nor phol i né_and a suitabl e coupl i'ng agent tFl.at O fornms a preferred
reactive hkgepd H. fischoife” Amipsivr e, Bentide.diroemehidning neids, Pegtiday, Priotainsyx anpl e

& P17, 0P R Tl R 4 Dok LR

t et r af | uor'@hetét der KoREhhydrileddazabachatdelund Deiyate™N (ReMistry of Carbohydrates:

N -tetramethyl uroni,ymtetrafl uorohorate, (T . Qr

1- (3-di netiﬁﬁaéﬁ?ﬂﬁ%?ﬁﬁ;’ﬂ?)deﬁ’yﬂé‘_{ewBé%fﬁtéfg‘mgﬁear %Lﬁgh%%aé’hﬁ?r"i de (EDC). For

revi ewsf other posgiiy) eAC&HﬁEteﬂg:icaﬁ%Hté‘oﬁnggﬂ)u s\t 2R B0 RPRvoved

PCTI US2003/ 037940 e.g. Kl auser; Bodan,sgi/, ynt hesis 1972, 453-463. The
reacti on rieadilyr(be.ivgthepicthe pegyrrgnagrafnpdegired secendapraseqtiontfar ermpé Rken

appr oxi mat =20 : [ : rature, to
yield a coﬂ)‘bgl I’Slé’ lg?&?] 8?%%301@@%@%%%%%&}9@ ’%#"&%%g (f]@ﬂ? ar Eale'%%?out under
an inert gasymdicgleavpge)ogen or argon. 5 [221] In process "b", the reaction
Is preferably carri ut, under .condi t.i ons nal og to those described for
process a). [2221 Siﬂ?i gpmgvaggﬁ%gffﬂeggggqogpﬁqﬁ%e ?@@-{)ﬁggjugg o_r?ea?% ng group
maybe 20pr eédied chfpandad tRIfolndyNiwheEin R is ABIOH)Addefetably ialdstpaco fwith@apounds

of formula | may thus be qQbtained by_treia\trrent vvlith aln acfid or wiﬁh ia\

sui t abl e @Si%R2cXERETgSloBde e a0 appropTiate so ower alkanol, anol,

or a lower alkane, such as hexane, or a mixture thereof, at temperatures of 0 to 50 °C, e.g. at

vent, e.g. a such as met

room temperature, )
[220] At least two processes can be used to synthesize the proteasome

25  inhibitors of formula L. In process "a", the reaction is carried out by dissolving the
compounds of formulae IT and IIT in a suitable solvent, for example N, N-dimethylformamide,
N,N-dimethylacetamide, N-methyl-2-pyrrolidone, methylene chloride, or a mixture of two or
more such solvents, and by the addition of a suitable base, for example triethylamine,
diisopropylethylamine (DIEA) or N-methylmorpholine and a suitable coupling agent that

30  forms a preferred reactive derivative of the carbonic acid of formula III i situ, for example
dicyclohexylcarbodiimide/1-hydroxybenzotriazole (DCC/ HOBT); O-(1,2-dihydro-2-0x0-1-
pyridyl)-N NN 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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10 [223] Salts can usually be converted to free conpounds, "e.g. by treating
with suitable basic agents, for exanple with alkali netal carbonates,

hydr ogencar b Qr hydroxides, typically potassium nate_or sodi um
hydr oxi de. :22419§?%%e0isoneric m xtures, e.g. mxtures éﬁ*Aﬁ%g@W§Fﬂ%ners,
can be separated into their corresponding isoners in a manner known per se
by nmeans of.g Kihiseh) Bodarkky,SHRALAE 191, MBLABUThe feh@ARMGRIRANE (sl prefBlablyWfif8d 40T
exanpl e may be separagted into their individual diastereomers by nmeans of

f r act i onat BEMEFHRTLe] hepugensaprogpaishndnd SRy C. eaecidintbetweem( S Qoimditesin and
simlar pr qal L QPR . A | : | of
one of thtgﬁgggtﬁlﬁ?ﬁo Elg%pcggﬁg{snﬁ%é In a %gﬁgg"ﬁﬁﬂé&% pfég%rgn@ acg#le{ltg ]gte"{n? %IIE

Enant i onmeran inerygdsee.g.guipegeatoedregohr ough the formation of diastereoneric salts,

for ex | e by salt L.on_ With,, 20 enant.d r-pure chifral id, or by
means gsgpchr ormat ogr %ﬂ;jﬁ%%r(race&a%fhg r%a;%lﬁﬁﬁg%fefﬁ%é’ m%ﬁpgﬁlﬁ}déb Oﬁﬁl%s _
subst r at esanalobustbtithoat déscgbeichr pro2idbd). Conpounds of the fornula | wherein R4
e T B A R SRS s PR S B e ©

i sobut yl - BaeRRddGn AGhdhnér kBWR(fee? At ddbioR 5B EEMAuAR oPforHula 2 Ta§IRACI al |y
hydrohalic acid iin a water/nethanol /hexane m xture, at tenperatureés

pr ef er abl ybe qbipiradiyy treplmpant with ag gcidor with a sgitablermian exghpangarengent. [ 2261 I n both
procesgy, a) and b), f t ' t [ .
I nter rrlz)di ates or st i\%’ﬁsﬂngaﬁs&%&g\rﬁ%ﬂ?jy%tg ﬁgﬂvs%%tgnﬂt%g c? }rﬁgénaﬁ\;@% %%%E’r%sggngc‘gln be

sel ect ed vdnitalile basi agsuois fabéaenipds with elkalemetal canbamatesingtagencarbimbissl@r f or

exanpl e ter,.esters,.. typically.lower alkyl. 30 |l.ower al kanoate, e.g.,

ot hyl - acbadR iy SRy S pr R RS o g, di et hyl ot her , or
cyclic ethers, e.qg. [22r 8tysbiRfitriamixtitet gl raxQrBLF Giakliwdomerl bams, typical ly
benzene or toluene, alcohols, typically nmethanol, ethanol or 1-, or

2- pr opanol SePafied it deircomespandips ispwers in A maRRer KoWa PeFe RA MRAnhYlisels bons,
typica{d y di r a WoWy-Task ' [ I de, bases,
bl oal 5 SRESIAATRAAD iR AR kRS, bl b BB %0

2004/ 0508 98diPCTAIISBEOSNERT BB ecansof fsstiongted crbtiallizhtiwe chramiztogephy, solvsiti ¢

acids, e.gg.acetic acid, carbhoxylie.acid anhydride typicall over al kane
et o anhy dpsrfEEoncard Sl ic (hisReb S e S e e B

hydr ocar basfshe dtarfihg edrmpouaicorth e Xampound &f fortwladritseiEientiamners nofy bl Xt ur es of

t hese sol vents, . e. gueous so] utions, .unl ess otherw se stated in_the
descri pti o¥PBRed Hhedigh R bEmstinal dissleiremiers S%Sx#%m%w% y _%ﬂl%f%_r%ﬁéwa%@l i n
Procesg Nthn dnfMiiofe ptehtrll 240 br Eﬁﬁ]@ﬁﬁb@&{r@ﬂﬁﬁbgﬁbhy,%ﬁéﬂainm%yq@uﬁ,%iﬁh New
starting materials and/or internmedi ates, as well as proceSses for the
prepar at i oWiranpegsathic sybatratescwifh eiral hgandyibj ect of this invention. In the

preferred [225] Compounds of the formula I wherein R4 is other than —B(OH); can be

converted into compounds of the formula I wherein R4 is —B(OH); according to standard

procedures, e.g. using isobutyl-boronic acid (i-BuB(OH), in the presence of an acid,
25  especially hydrohalic acid in a water/methanol/hexane mixture, at temperatures preferably
ranging from 0 to 50 °C, e.g. at room temperature.

[226] Inboth process a) and b), for the conversion or for the synthesis of the
intermediates or starting material, the solvents from which those can be selected which are
suitable for the reaction in question include for example water, esters, typically lower alkyl-

30  lower alkanoate, e.g., diethyl acetate, ethers, typically aliphatic ethers, e.g. diethylether, or
cyclic ethers, e.g. tetrahydrofuran, liquid aromatic hydrobarbons, 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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enbodi ment, such starting materials are used and reaction conditions
sel ected such as to 10 all ow the manufacture of the preferred conpounds.

[228] The st@pbiligsdggd erials of fornulae Il - V or their Pg:&@%g@%ﬁ{g?@are

known, can be prepared according to known processes, or ially
obtainable; in particular, they can be prepared using processes identical
or in anal agis,typitdiigievetatichedadshxiyiic ddids, e. fxmetd £3d, cdbokARIAcidanbodidesind of

formula H ,wherein the substituents are as defined baoqve under fornula I,
i s obtai naﬂpécaﬁlghm’%‘?{é‘ﬁﬁl%a% a‘ﬂlwgné‘??r ?'gvﬁc%{f @gﬁ%?‘}%o%ﬁc’[ P85 Oppraaghed 5 hor oni ¢
aci d anal oGigéroedrbéi, Hically aeldheRine] Mo ated bidbptnidhe, oRBiiktaANs B# ¥ soBlnls231]

conprising for exanple the configuration as indicated in formula VI* R3

H2N-R4 (VI )8 POISoYs sphitioat. HiRss Wit stataddm feglescgiptiem obibe peocrsr Sulipliefids of
formul asl  A2mARGh ls{&%%u%élﬁn?ﬁic{@%sﬁ}%???%ﬁﬁpl&hﬁ&@%ﬁa@oﬁw&ned above for

conpounds of formula I, especi
(1S, 2S, 6R, $8ritmtion.o-t ri met hyl - 3, 5- di oxa-4-bora-tricyclo[6.1.1.02' 6] dec-4-yl,

or an acid addition t of . especi all |t _th f wit
trifluoroacetic aci d[ﬁﬁi Ig%‘gg{élﬁ?éan&%&?%m?ﬁrér#‘%%d%%ls’c? Sﬁeﬁﬁ%g’r(fcﬁsﬁ%}:loé VIl 43
8] 20?4/ Oﬁ(ﬁ%ﬁe@ﬁﬁbwﬁ?@&ﬁj 3 IRise e BitijecdDb thidlihyentibin Th Adrefenedri si ng for
exanpl e the configuration,as indicated jn forpula VI|]* 1A Prl OH (VII*)

R5 [234] oF Sdietth P SHRENHE ARFYALS ?’F?é‘?%f(ﬂﬂfl IQ%E%‘F‘FF\‘{%’HFI%“F UERaHPngs gi ven

5 abovapf or)6w MRAHScRire biRe bRTHHdZompasPri 1s a protected am no group,
preferably tert- but oxgﬁar bonyl am no, under reaction conditions anal ogous to

t hose described for Be8ktThestating mplstials phfosmulae Honenthairipserursetidrs lowwial so
preferabl y oM fdfhrsd ddofify T8 ikh Mo Bocls! Y€ AR Gily obtainable; in particular,
they can be prepared using processes identical or in analogy to those described in the
Examples.
15 [229] A compound of formula II, wherein the substituents are as defined
above under formula I, is obtainable for example by the following reactions:

[230] First, a boronic acid analogue of an amino acid of the formula VI -

R3
HzN/j\R4 W

20
[231] comprising for example the configuration as indicated in formula VI*

Rs

B

H.N R, (VI

[232] wherein R3 has the meanings given above for compounds of formula I
25  and Ry has the meanings other than —B(OH), mentioned above for compounds of formula I,
especially is (1S,28,6R,85)-2,9,9-trimethyl-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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acid derivatives), thus yielding a conpound of forrmula 11 in N-protected
formwhich is then N-deprotected, e.g. using conditions described in the
standard te&&p@ ggntioned above, in 10 the case of

tert - but oxycar onyPanlno e.g. with hydrochloric acid in ﬁ?ﬂg%gprFF%te
solvent, e.g, dioxane and/or nethylene chloride giving a conpound of the

formula Il that can be used @irectly in process a). [235] The boronic acids
of the formula Vi arpr, known, omrercially available and/or can be

synt hesi zed according 't Wwn edures gY exanple 15 conpounds of the
formula VI wherein R3 is | ower al especi H i sobutyl and R4 is as

descri bed for conpounds &, the forrrul a Vi, preferably (1

2SR 852 B ol B e PR h Bl R ¢ 26

[ 236] wherein R4 has the neanhngs j ust descrlbed in an appropriate solvent

e.g. nmethylene chlorpde, wth|n-Iower alkyl Iithium especi al |

g y pd y p y

n-butyl lithium and dubseeuén th zi nc ka_;rl de, yielding a conpound of
the formula | X, 44 WO 20Q§/05089 CTIU82003 940 Cl~ Ra (IX) [237]

wherein Ra has the neani % gi ven above under formula VI. This conpound is

then reacted with Li resul ti oupd of the formula is
then reacted in the [%‘ﬁsé’ﬁ@ eaS?Vetcfe’Ff"{‘}bv(?rﬂberﬁocfe‘f’g%e%% 2§ e Reapiet B¥eL a1 t of

the forgnul go¥e ford8Mpouis 6O Fermdute T and Hr i3 8 rodgscinfin&grdip SprefReabp@al Ngs

gi ven under fornmula VI, which is a canpound of the for mila VI and can then
be used di blé@fxcvbpwlmn@acmdéwewmﬁ cemfl%@s@a&ws(w thopeqserited\pn regadion Bhwn

igogﬁd/ E)r23%]§ﬁ€\g al ne%E accor ?%Eé oe%]{agXﬁtﬂ(}ﬂg%g)e 8?56556191 gﬁ%?/ar@él?d able
exanpl e, aaomfbdnmah\tbsibfthus tyéelding andrapdunt obfremaladl R N-psoteatsd fonne@qi@riis ﬂiehy
bi phenylyl N- Jé%lyc;tec%dpé § %%{n%%mtf&/ltl&?sa(féscr{%gd m tﬁe &anﬁpéj textfbog)lgem;n one «%ove 'in R2 OH
10 the case of tert-butoxycarbonylamino e.g. with hydrochloric acid in an appropriate solvent,
e.g. dioxane and/or methylene chloride giving a compound of the formula II that can be used
directly in process a).
[235] The boronic acids of the formula VI are known, commercially
available and/or can be synthesized according to known procedures. For example,
15  compounds of the formula VI wherein Rj is lower alkyl, especially isobutyl and Ry is as
described for compounds of the formula VI, preferably (18,28,6R,8S)-2,9,9-trimethyl-3,5-
dioxa-4-bora-tricyclo[6.1.1,0%¢]dec-4-y], can be prepared by reaoting a compound of the
formula VIII,

R, (Vi)

20
[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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H2N (XI) O [241] conprising for exanple the configuration as indicated in
formula XI* R2 OH H2N (XI*) 15 0 [242] wherein R2 has the neani ngs given

for a conpoupgéfioddges formula |, which is known, conmer jJ.abl e or
obt ai nabl e according to standard procedures, with a con%guéﬁxgﬁ&?%é formul a

XIl, [243] R1-X (XI'1) 45 WD 2004/ 050895 PCT/ US2003/ 037940 [2441 wherein Ri
is aryl and X is hal n, especially brono, in an appropriate solvent, e.qg.

i n di net hyl formam de, imMthe kesence of a base, especially an alkali netal
carbonate, e.g. potassium:carboHat e, aflX@enper at ures between 50 and 100 C,
e.g. at 90 C, preferably:iunder inert gas, e.g. nitrogen or argon. This
directly yields the correspesnrding 5 conpound of the formula Il11. [245]

Am no acid derivatives of the formula VII are known, comercially available
or obtai nabl e according tqQ standard procedures. They are preferably used in
the anino protected?$Br AyheeeiyRs gsithe megnings grpbavsredst ornwa ilnktigad of the

free am NOcdHyRhiRd is[tﬁé}ﬁ%a‘?c‘éHmﬂh'ilﬁﬁSR}fH})%?ﬁnJ Bk RthRink Yo a&nla%f%ﬁhﬁﬁgise- 9. by

reacting a 10 conpound of the formula™ll conprising for exanple t
conf i gur at themregsted irvthe presence af frigluatel agetiq goid togseldithieisale df tha fomdeXs a), with
an N-protected amno acid of the formula XIIl, RZ OH Pre (X111) 0 [247]

conprising for exanple thg_| fi%;#rgbigon as indicated in formula XiI1* R2
Pr OH e (X111*) 0 15 [248]3ar a+fe ve derivative thereof, wherein R2 is

as defined under fornula | and Pre is protected am no, especially
tert-but oxycar bonyl am no, unde¥ F&ferred )

[238] wherein R4 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

10  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 XT,

R,
OH
H,N | (x1)
O
[241] comprising for example the configuration as indicated in formula XT*
R,
OH
H,N (X1*)
15 0

[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 XTI,

[243] Ri-X (XID
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condensation reaction conditions as described under process a) above. From
the, resulting conpound, a conpound of formula IV wherein the Nterm nal
am no group woiehesesyt in protected form then the Ntew’rﬁﬁﬁi&o%a%ﬁc“ ng
group is renoved, e.g. in the case of tert 20 butoxycarbonyl'am no

hydrogen chl oride in dioxane. [249] In other enbodinents, the

apopt osi s-i nduci ng 42t eremmfmm&smm is haidyeh) etspéc:uﬂl}ﬂﬁ‘omb,einan

2, 4-di am no- 3- hyr rboxllc fa f co ee, . PCT .

001 64803,  BBIOPEREANER: £ 6 ic Bt b i mEP o T A Bl s
2, 4-di am nﬁetarcafabdﬁ@xe(%fo&@eiwcﬁrbaﬁata&t Rnpkanied @t%eﬂ solhﬁd\m 2004, @bAIBIS
PCTI US2003/ 037940 . Ra HN/A\' 43 2t BNHRA O wherein [2501 A
and B i ndefeRtaehly unds iusskare. eag@&?ﬂsewra&aorhm&qepﬂw@ds&ecogmmm&t ed
am noacy!| ggggp%wdo Bné &rdinaM represents hydrogen; an ami no protecting group;

or a group of fornmula RSY-wherein [252] RS represents hydrogen or an
unsubstituted or suli%‘tﬁ]tmuomlﬂﬂbﬂvatlwswrﬂ}dfomﬂkVMe knowi, commeraidllyy| |

1ot o 01 sl B M SRS e BB S 90

[ 254] R2 ra&mﬁeﬁmﬂacaadtfmn,mgjanmhat-hutaiycarbnaylmmhio 1madmfam feke aptin@fioup.,

lallcyl, h | Kyl | k X
?Hrrgt h;?/si |yl ﬁéf[};?ﬁ%a ‘?Fv”é’ﬁ dr"ré’%ﬁ’s?oa &%ﬁer?@ﬁl":‘%d e.§- by59aciiBe 3 epresent s

hal ogerp %dﬁﬁbun@éﬂ%ﬁéibrﬂﬁlahwdrﬁp%ﬁigl f6P&AimpRIEe c&r’ﬁghl%ﬁéi aﬁﬂldfcﬁﬂaa a5 Rhthla
2(R) - hydr ox Xy ndan-1 (S)-vyl hydr oxy- 1- phenyl et hyl

2- hydroxy Ilbeﬁawﬁn@ﬂsmr@p@ssal,e‘ahmnl\&nm@teﬂm aqqdqftbgﬁirmum met hoxy;
wherein the 2, 4-di am gpo- 3- hydroxycarboxylic acid is in free form is a

phar maceut i caIIy acceptapl e salt thereof or in a pharnmaceutical
conposition. [257] Unsubspituted or substituted al kyl preferably is alkyl of
1 to 5 carbon 20 atons QMy of 1t |ﬂ carbon atons; e.g. nethyl,

et hyl, isopropyl or Pgft-butfyl; esp@é %\IIy of 1 or 4 carbon atons.
The substituent is e.g. phegpxy, hydroxy or unprotected or

[247] comprising for example the configuration as indicated in formula XIII*
R,
OH
Pr; (XIir*)
O
15 [248] or areactive derivative thereof, wherein R; is as defined under formula
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-
20  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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protected amino. [258] Unsubstituted or substituted arylalkyl is e.g.

phenyl al kyl of altogether 7 to 10 carbon atons, such as benzy] or

2- phenyl et hy i nsubstituted or substituted in 25 the aryl or alkyl
noi ety by e.bgv.oirqg“c/idrsgsxg)g;, such as in benzyl-CH(OH)- or phen‘iﬁTfUSéP%/‘@F@@-I)-, by
al kyl, amno or alkylamno; or is e.g. naphthylalkyl of 1 to 4 carbon atons

in the al kylene part, especially naphthyhnethyl. [2%8F=An am no protecting
group preferably is benzyl oxycarbonyl, cycl oal kyi artqpnyl , especially

cycl ohexyl nmet hoxycarbonyl, or tert-buto 2004/ 050895

PCT/ US2003/ 037940 Unsubstituted or subptitutfed het eroafyl al kyl preferably
is pyrldylalkyl, especially 2- pymdyh sRyddyd,met hyl . [260] Aryl,
het eroaryl and the aryl parts 8f arytdl f<y Y eteroaryl al kyl may be nono-
or polycyclic, such as e.g. pyridyl, naphthyl, 9-fluorenyl net hoxycarbonyl
(FMOC) 5 or benz-imidazolyl. The al kyl ené®art Cof aryl al kyl or

het eroaryl al kyl may hfeibstituted by e.g. hydroxy. [261] A heterocyclyl

group, and the heter clyl rt of eterocyclyl al kyl group,. is a
sat urat ed heterocycl f&bré@ﬁgﬁdwfﬁ’ﬁn%ﬂayBerpr%ﬁ?tébﬁége?%‘fl%ﬁ%“%%@t ed from
ni trogen, QyhGAfle®DfinSathl Mbietyit preferably has 5 or 6 ring constitutent

atons, and preferabl O up to 3 heteroatons. [262] Cycl oal kyl al kyl
preferaly is cycl ohé&] aRkigpres¢nts fyidedgsnais) apnine protecting gronp; awargp@w aft ons i n

t he al kyl eng Fﬁg 7 Hal ogen is fluorine, chlorine, brom ne or iodine,
preferably'c orlﬁﬁ%%rgl%l romne. 15 [264] Al kyl and al koxy preferably are of

1 to 4 carbon atons, [252peRi mptegentd hytlrogen oRarcarshiemitaédomsubstitated elkpleci al | y

met hyl or t hgxy. . [ 265 | koxy . prefe Ly, i.s w hydr al k f 2to
4 carbon atgﬁ?‘?ﬁﬁ’ Qﬁ@&ﬁa’f%a%g'%%g%FYBQ’%P#BWﬁ%%’TGW%YéM of géé%w?ﬁﬁkﬁci d
addi tion sakdupsseh as a hydrochloride. 20 [267] The conpounds of formla I
have several chiral centers and can_therefore exist in a variety of
st ereciloners. The i RPdht Y aeprpientsird@s -MAHCOt eNEoE o niPs: 45Che a7 048+ aceni ¢
mixtures uni ess SpechisypdpolakulSfe silhehd? FERE aliB5! A, Bl
separated by conventional” techniques, e.g. chronatographica : aB ears
f r om f or nulhateroatthdkyontygorinylilbyl goup; hetripeettiytailybnaihylj ZvittidreylBethylsirt i on is R,
in the 3 an sjtions it is S. 25 [268] Rlpreferably is hydrogen,
pyri dyl al kég@)@‘é‘gﬁlghyl , ‘

[255] Rj represents halogen, alkyl, alkoxy or hydroxyalkoxy; and

15 [256] R4 represents 2(R)-hydroxyindan-1(8)-yl; (8)-2-hydroxy-1-

phenylethyl; or 2-hydroxy-benzyl unsubstituted or substituted in 4 position by methoxy;
wherein the 2,4-diamino-3-hydroxycarboxylic acid is in free form, is a pharmaceutically
acceptable salt thereof or in a pharmaceutical composition.
[257] Unsubstituted or substituted alkyl preferably is alkyl of 1 to 5 carbon
20  atoms, preferably of 1 to 4 carbon atoms; e.g. methyl, ethyl, isopropyl or tert-butyl; it is
especially of 1 or 4 carbon atoms. The substituent is e.g. phenoxy, hydroxy or unprotected or
protected amino.
[258] Unsubstituted or substituted arylalkyl is e.g. phenylalkyl of altogether
7 to 10 carbon atoms, such as benzyl or 2-phenylethyl. It is unsubstifited or substituted in
25  the aryl or alkyl moiety by e.g. hydroxy, such as in benzyl-CH(OH)- or pheny] -
CH(CH,0H)-~, by alkyl, amino or alkylamino; or is e.g. naphthylaikyl 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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napht hyl al koxycar bonyl , napht hyl al kyl car bonyl , benzyl - CH( OH) - car bonyl
phenoxynet hyl car bonyl , phenyl al kyl car bonyl or an am no protecting group such
as tert.- byimeaue’ny!, cycloal kyl al koxycarbonyl, espegi

cycl ohexyl net hoxycaz?)gonyl , or benzyl oxycar bonyl which Flgé]z{r]lészxﬁ S8t ed or
substituted by alkyl or amno; it especially is 30 naphthyl net hoxycarbonyl ,

napht hyl meUngubstitnted oy bubstiytaddigtenmiigdk ylgpaettrablylis pyritybaliyh pespgiaiyg-

am nophenyl pr.opi |, .tert: .bufoxycarbonyl, am nobenzyfoxycarbonyl,

al kyl benzy?%f@gﬂ%@?f"l’dfiy %h@fgnzyl oxycar bonyl or benzyl oxycarbonyl, even
more preferably berzgijoagnhbemtyl aktBihe hiyl Mt 2A0QA/1ARASAE hBEDAHIRA #4937 940
[ 2691 When A is an unsubstituted or substituted am noa%ﬁqlJ noi ety, it

pr ef er abl yb§ ©ongy o pRlypyalic: sich as &8 nytidy: naphthwl dluormybmethexysebeny} (BVOR) as

al ani nes | §WehNemidad3al [ ' leRSary z '
tort-1eucine or %ﬁll g%oli%l gge a}k?legfagfﬂg{rsa 13& ?15&?%{@ pr%ltﬁg:?g%ﬁ%%@hﬁr?gﬂf gtg léct ed
nmoi ety of egdodiwal a -amino acid, preferably of an amino acid which 5 is a
normal constitutive t 0 [ o] ihe. .1 ref er ably -has the
L configuration. Alggf]e&%%géﬁc$1§?d¢gi E{nnélftﬁ{ﬁe\}%ﬁ%i, pEI:[P é?ﬁ?tFrg%C?ﬁ%@r a
bond, evengmup,ds psanireted hetgrdoytlizrgroup tewmignae of Adéf|hettZoqpomd elabddyfrdans t he si de

chain of a .natural amn id referably of .an a-am no acid, preferably of
an anino a®igesinPoEen @%S%F'ngpp%ﬂﬁgysﬁﬁ? gsipegt Fpmsfod plfo Yy i s
e.g. 1s@prepwlsheddba@aar bonyl met hyl, nethyl, 1-methyl propyl, benzyl,

4- hydroxybenzyl or isobutyl, preferably benzyl. [271] Wen B is
anunsubstituted or dJ®At iGgtoabkytetisyhprglayabldsicaelohexylalkybibprsfesahilyisiof 1 smd
unsubstit uted on substi gm%ﬁge%rpm noacyl noiety, such as phenyl al ani ne,
val i ne, | eucine, 1so0leuclne, anine or asparagine. It preferably is the
unsubstituted or 15 [3€8]stHdaogerds fhwirine,\chipiing, bnatine ak icdirenpreterabty chlonireatfrer abl y
of an an‘inﬁ) acid which is a normal constitutive part of proteins. a-Am no
aci ds wit h"8™%%ond car boxyl group, e.g. glutamnic acid, are preferably
esterifjed with an @64J3 Akgiehebikogspettably ate 6EL BaNedrbor dtofak ebsdcaill wf has
the L-configuration. B especially is L-valine, L-glutamnic acid nethyl
ester or a° ponejas, megs esppriallemstByler mehokyne. 20 [2721 R3 preferably is
hal ogen, nethyl or o] i : | S
2(R) - hydr oxyi ndan- 1(@5%%&%@%}3@%@%@@%%@@# st %%%R%féﬁ%gt%%t ed as
def i ned abespesiallydhbyrdrexyethoryhydr oxy- 4- net hoxy-benzyl. [274] Y preferably is
-CO or -0-CO, espeggiall Q- /5. r i 1, unsubsti tut ed
of substituted al kyﬁfz‘énjr %%apﬁgsg/%%arna[c?da%gﬂm%ﬁsﬂ{gcﬁagghydfogm%de.

20 [267] The compounds of formula I have several chiral centers and can

therefore exist in a variety of sterecisomers. The invention provides all stereoisomers as well
as racemic mixtures unless specified otherwise. The isomers may be resolved or separated by
conventional techniques, e.g. chromatographically. As appears from formula I the
configuration at the carbon atom in the 2 position is R, in the 3 and 4 positions it is S.

25 [268] R; preferably is hydrogen, pyridylalkoxycarbonyl,
naphthylalkoxycarbonyl, naphthylalkylearbonyl, benzyl-CH(OH)-carbonyl,
phenoxymethylcarbonyl, phenylalkylcarbonyl or an amino protecting group such as tert.-
butoxycarbonyl, cycloalkylalkoxycarbonyl, especially cyclohexylmethoxycarbonyl, or
benzyloxycarbonyl which is unsubstituted or substituted by alkyl or amino; it especially is

30  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 heteroarylalkyl it preferably is pyridylalkyl, especially

2- pyddyl et g tfl)s | S unsubstituted or substitut e%ﬁa’[/ﬁl al kyl it
preferably |s enzy OH)-; when it is substituted al §200 E”“%rably S

phenoxynet hyl . [2761 In some enbodi ment’'s, the proteasone inhibitor is a

2-am no-3- 30 hydrom@p wehﬂleuﬁmhmamnﬁted&@bﬁnﬁﬂeda@moaaﬁlneolagud am de
derivative. See, qi)l/ 8%51282 2771 Fqor exanple, in, sone

enbodi mentPsefehly lfp%‘ﬂl’é%%‘ﬂ% dorgpigogey] MAicHE SUGhaAs ataging KUEHe: conpounds

ff | /
ﬁln Nor )rz“ NQSC%(%\?H@,N 2%94 v(aﬁl%?e'?t l?uﬁ%lfgilgg%g Qé&@éﬁ%ﬁé%r hl\stvlvé]lgé ;Rli’t r};k%rﬁgy 1s0th9H R

12791 Rl @mfested @rt@pfqtﬁféﬁ@en@émqu ngiral ﬁ@m@mm@m ,@rpfa‘ablpm&an emmmc@af/hlclbr - an
ar omat isc, 59%9%5%{1%;@%1 SeprGihk QR PRALRS 1 pye%ér 20 RO coRk LB ©.

heterocycl I .C eter i phatic ra I ca | ng not

nor e t han 28 espechily ghitcowpL-vRRIB) L-tE%3-ldusinh yria boel) evenxaora lpkaférablgiL-atti phat i ¢
radi cal on a.radical with up to 20 carbon atons of the forrmula -(Y)m R6,
wherein Y'f8™i kyl, mis 0 or 1 and R6 is an unsubstituted or substituted

nonocyclic radical pAp R, prefcbatily RehdSEdd Db oF QMR aRfhddRid, ?réferaﬁl?b?ilp at onms
sel ected fromthe group consisting of nitrogen, oxygen and sulfu wher ei n

sai d 10 néysee peid, preferabli of@aﬁnam%ldo‘éh%wmalepom%vwaﬁgﬁ paozmq IR4 and
R5 o
ar gl “‘1'@9%%%??6@1’ R BhRGIBHyIHB, blkehya) f10ﬁ&9th9§ﬁ§)g§ fb'efg% 3{/ , yc?éﬁéﬂ:@&?f‘or an

al i phatic radi free, etherifred or esteri
est eri fi edsobutyt, tpmfgmblﬁf@pmzﬂ al kanol ; unsubstituted, nono-or -substituted

am no; mercapto; ”Li)ﬁ] et ¥ g Bl &%t‘?%%{éﬁﬁ‘wﬁ%mﬁ%oﬁgﬁ ?%ﬁ{)al ni ng

N, N- di - al kyl - car ba caoand ni
radi cal s I@ﬂef&ﬁbly%mhﬁﬁﬁbﬂp;téd)oﬂsﬂbﬂﬂt&b@aﬁi@ﬂ@yl mwidth, dhbleappienilaianinhat R4 and

" o oL BN i L e SRR St Sl R 2 [ benay
met hoxy i fsukbtibiedPmBetylof afétiral (Bamino acid, preferably of an amino acid which is a normal
constitutive part of proteins. a-Amino acids with a second carboxyl group, e.g. glutaminic
acid, are preferably esterified with an C~C; alcohol, especially methanol. It preferably has
the L-configuration. B especially is L-valine, L-glutaminic acid methyl ester or a bond, even
more preferably L-valine.
20 {272] R preferably is halogen, methyl or methoxy, especially methoxy.
[273] Rapreferably 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
25  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 aikyl it
preferably is phenoxymethyl.
[276] In some embodiments, the proteasome inhibitor is a 2-amino-3-
30  hydroxy-4-tert-leucyl-amino-5-phenyl-pentanoic acid amide derivative. See, e.g., PCT
01/89282. o
[277] For example, in some embodiments, the proteasome inhibitors of the

invention relate to compounds of formula XV
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met hoxy-benzyl, R3 is hydrogen and X is oxygen; and [282] X is nitrogen,
oxygen or sulfur; 20 [283] or salts thereof. [2841 Wthin the context of

t he 2-am nowgy ygsseeox- 4-tert-1eucyl -am no-5- phenyl - pentm% j m de
derivatives, the general terns used herei nbefore and hereina t['%?dﬁ%?ef erably
have the followi ng nmeanings: nis 0 or 1, preferably 0. 1285] An aliphatic

radi cal has up to 12 carbop=tqQns, preferably up to 7 25 carbon atons, npst
preferably up to 4 carbon and is such an unsubstituted or -
Qcar

substituted aliphatic hydig on radical, that is to say such an
unsubstituted or substituted-50\WD 2004/ £%0895 PCl/ US2003/ 037940 al kynyl,
al kenyl or preferably al kyl oradi gal, omé or nore substituentsopreferably
bei ng independently sgelect@gd fromthejgroupyconsifsting of

or esterif RedtH N _fr or esier ed chirboxys. forn anol ;
unsubstituted, mongfor dii-subsiituté&d am jfo; ani digno; ; sul fo;

al kyl -thi o; carba | ; N=zal kyl -car b&oyl ; {IN, NZi-al kyl 5 ; cyano
and nitro. [286] A alj ic radicdl” R Ps préberably | owe : such as
especially tert-butyl. [|287] An aliphatic radical R3 is prefkrabl 3'74

unsubstituted | ower alkyl or lower alkyl substituted by hydrpxy, carboxy,
am no, carbanoyl, guanidino, mercapto or alkyl-thio, 10 nost ‘oreferably a
side chain of the arl?Pl adieepinnlisdthemle, | euci ne, isol eucine, serine,

t hreoni ne, cystei ne, t by QniRe I 1N [t-at.e | ut anmat e,
| ysi ne or- argini ne, %ﬁs%egil‘%ﬁ{igz m&aﬁ@gé@t@g%tﬂéﬁﬁlg{qﬂgﬂggﬁg&?%&%lt%a%R4 i's

pr ef er abl yammitiayomdti28&ljphatic, aydoaiphatic; egtiaadiphdilc-abiphdtie, haaoogdicopr e t han 20
carbon ato 15 .especi.al | ot .more than 12 carhbon gtons, and is

insubsty ¢ UREMOBRIEAREITiE et SprtPUEARYE Aot B D ARBUIRES  ut ed or
substituted phenyl qeaojamitifydroRePaGialYan blipiRisi riial oPH Eadal WA 8p to
substituents preferably being independent]y selected fromthe group :
consi st i ng2®sarkgn %?mi)%%l‘hi’ formplat{( BlatRe, Whergin isalleylimag of 1 axd Reisned hydr oxy;

O <Subst | UL oy e SRR Rt SUEANPL of TRUPRLLRES SRR 2 | 5
car banoy| ; heétero Mtodis-salekipdl fioar thegwyp comsisting ofmittogent oxygemandsybfug fraresdi saibei ng
ol oot gt g BRI SR By o021 3 KO, e ethony
or bronp; and hal ogqp8y! Ryland Bs a@.indeptridenity efeetddyiom thdPodup ddnéisting of
The. ar omat PSR P Ga it e DR BreEiiet B PBRaNE RS o
pref erabl Yearboxy; formyl; alkanol; unsubstituted, mono-or di-substituted amino; mercapto; sulfo;
alkyl-thio; carbamoyl; N-alkyl-carbamoyl; N,N-di-alkyl-carbamoyl; cyano-and nitro; wherein
15  carbon containing radicals R4 and Rs have up to 12 carbon atoms, with the proviso that R4
and Rs are not both hydrogen if n is 1, R; is benzyl or tert-butyl, R; is benzyl or 4-methoxy-
benzyl, R; is isopropyl and X is oxygen and that R, is not methoxyifnis O or 1, R; is 4-
methoxy-benzyl, R is hydrogen and X is oxygen; and '
[282] X is nitrogen, oxygen or sulfur;
20 [283] or salis thereof.
[284] Within the context of the 2-amino-3-hydroxy-4-tert-leucyl-amino-5-
phenyl-pentanoic acid amide derivatives, the general terms used hereinbefore and hereinafter
preferably have the following meanings: n is 0 or 1, preferably 0.
1285] An aliphatic radical has up to 12 carbon atoms, preferably up to 7
25  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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25 |l ower al kyl, such as especially C-C2 alkyl, which is substituted
preferably as defined for the aromatic radical or preferably unsubstituted.
An aromati c-ghhfllRkjsss radical Rl is preferably benzyl or

napht hal en- 1-yl nethyl. An aromatic-aliphatic radical R2 FSTﬁﬁaPaﬁgﬁwy benzyl
substituted in the benzene noiety by 1-5, preferably by 1-3 methoxy groups;
benzyl  sublgihydieshyl 6t gréfraBB 26N eaditli, 8hy or R6R B AlMisipReBRBIyiveRy 4, by a

di met hyl -am _no group; . or 30 napht hal en-1-yl net hyl . Mst preferably an

ar omat i c- aliIpPRRRrElySsleried fropothy grogp gongistipy offree, thegifiqdprieRissfiedandsgny; [291] A
cycl oal i phatd 6r dsttdifiE@barkbxy? forfRe1; RSN PudsBbstibhited SRAG 107 bl-YurdiRuled a%gno; car bon

atonms, is nono-or poly-cyclic and is substituted preferably as fi'ned for

t he ar onat Beanidito; werepby 080 8is1-haT cabo0d1 Y3Hod-arbamdyle B Nedi-afekf er abl y
unsubstitu r | uch a cycl oal kyl radical, especially such a 5-
or 6-ne%be?%@m%§@1%§ﬁ€%£h$%%icaI, such as preferably cyclohexyl. [2921 In a
cycl oal i phati c-al i phiasélc Araaliphatic f2dicelrR,RRpleferabhglowet alipl, eudhiaaespeBiallg ar bon
atons the f%tgklr aII i phatic noiety is as defined above and the aliphatic noiety
is 5 prefe 'gylomer al kyl, such as especially d-C2 alkyl, which is

substituted preferabPg7jasan dphbtieddoR,id eﬂa%ﬂﬂ?ﬁﬂsﬁbﬁﬂﬂb@ﬁiwe@ﬁ]kﬂ&fl@&@m y
unsubstituted, for exan‘ﬁl e cycl ohexyl - net él . 293].. A heterocyclic radical

R or R2 cakvkinhditypd byhybowaribexiatwing, © val qugnidigos mergapte aF #lsH-thicons,
and is;§ “bﬁio‘sttﬂféf%ﬂbgr' i &Qin%of@t% #5ho RG8 18find RECAE IR Icne, Ee?ﬂla,ctﬁ%ef;ﬁhe,

unsubstituted 'and 1S preferably a saturated or unsaturated nonocyclic

radi cal 10cysésinengethienneg agparagineegibemen, aspdrthtes glut3mitel kbysine at angiineh esphcialiye
preferably ﬁel ected fromthe group consisting of nitrogen, oxygen and

sul fur, fol™&Xanple, thienyl or pyridyl, or a bi-or tri- cyclic radical
wherein, for exanpl €288 henziphetid adicslR, i preforidfmetokyle nenti oned nonocyclic
radi cal, especially, for exanple, indalyl uch as 5-i1ndolyl, or chinolyl,

such as 8-chinolyl. ?%4]@%0@3%@%6]@1&1';3@- 1S mre thap ZQehen pemsy  R2

havi ng; 510t oRERIY AAMcFOthart 32 EALOPRAL UNE i BRuBEHAEAAG %G #u1oD 'gf‘effé%aﬂ@ S
defined above and the aliphatic noiety is preferably |ower "al kyl,” such as

especi al | yeaghca vapubgtitutedter gebstitirtes thenyl onnahthyl. efractably i -aphthyl phgrerdndrer t he

Chareal © FAfS b8 PEOBL KR L o LSRR B 8 PRI

5-i ndol y! - mafdaly ffree, axhetifiedot gsterifietl hydroxy; dsp ec estdrified @abbiyidbiphylyadtdngl;. 20
o o P S by et RS ST B b ol 5
and i s2@spegbahdy; X-N-GilatyHéxandye)tyhno it Aitto, nloddfikrekdbdy baldd Sctdffrdnine

formula -(Y)m havinglgﬁ to 20 carbon atons, Y i1s alkyl, preferably |ower
al kyl , in pliylpe.q meihyhethyhar prapylcalkonyse.igs mstheny oy dhexy; di-Supsiitiied amingg e

g. dimethylamino; halogen, e. g. chloro or bromo; and halo gen-alkyl, e. g. trifluoromethyl,
[290] In an aromatic-aliphatic radical R; or Ry having not more than 20

carbon atoms the aromatic moiety is as defined above and the aliphatic moiety is preferably
25  lower alkyl, such as especially Ci-C; alkyl, which is substituted preferably as defined for the

aromatic radical or preferably unsubstituted. An aromatic-aliphatic radical R, is preferably

benzyl or naphthalen-1-ylmethyl. An aromatic-aliphatic radical R; is preferably benzyl

substituted in the benzene moiety by 1-5, preferably by 1-3 methoxy groups; benzyl

substituted in the benzene moiety, preferably in position 4, by a dimethyl-amino group; or
30 naphthalen-1-ylmethyl. Most preferably an aromatic-aliphatic radical R2 is 2,3,4- or 3,4,5-

trimethoxy-benzyl. .

[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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25 nonocyclic radical having 5 or 6 ring nenbers and up to 3 hetero atons
selected fromthe group consisting of nitrogen, oxygen and sul fur and

al ternativelwosgabaiséyd N9 a fused benzo ring, such a radi '
substituted preferably as defined for the aronatic radi cgﬁ%)gls%%w’g?@r ably

unsubstituted. [2971 Aradical R6 is preferably bound to Y via a ring carbon
?t om aﬂd | fadfcarl or p%felex@rmk@smtedpﬁm Bsdnhilehet a@lﬁfclsalhﬂtrhﬂluﬂﬁfbpwﬂhﬁgcﬁﬁlsfﬁ ed
romthe gr n3|st| n c openty clo cycl opent adi enyl ,
phenyl , yPrréigﬁ H\?’Pre 5‘//?1333]63((1 ?2{ ﬁl'\P%FeH?)tlﬂaﬁﬁyY"op 3>|{ahydrofuryl pi peri dyl ,
pi perazinyl, nor phol 2oyl ,Inlaxefva@misﬂhaudnmpﬁa@ Mbicall di@%%‘)ﬁhgn&‘&ﬁé(&,thantzl@' enyl,
pyridyl, pyra2| nyl, pyridazinyl, pyr dinyl, in eni{1 pht hyl , i ndolyl and

chinolyl. & wt%eﬂwweie@a)hmws 9# Mmgd;@bovlezg@ ered;nluaq@rr@cﬂ@tvaw y a
di cal |
oer ot o RPN Buy) o PRgebe el OE Ak pef sl

especi al | ydeforegp tﬁm:rlthmarémyluetaﬂ;ch], ormyafcra‘yllymmbhgvmtedsﬁmhxmmlé!eyclc&emyl—mcthyl.

4- pyri dyl - net hyl , Si agi no, ac d | al ani ne,
tyrosine, trypt opha % fﬂﬁ??“’&ﬁ 8ra‘i§°aﬁg‘9§‘] 9 ?Hﬁr‘@fgaﬂﬁﬁ‘éo%%’ﬁ’én (-0-).
[ 3001 Al kykenefallphfte 1 2bdryon s, aall ksydubst{nazedlaremwﬁsaid@ged fov @y arodl@not es a
radi cal having up to and incl udi ng qﬁaﬁgeferabl up to and jncl uding 4,

carbon at o’r'?éhca{ ‘50‘?1“‘1‘6%‘1 agfl P&/H"eﬁe%ablﬁ atethpn wsatyeadapgnocyslisapdienly | |

n-butylg i 8RR ¥bn 6 S8EmeBeRYhd L to 3 Rbthro AHnH whibh arg‘?fgfé’ljably sSIRREN Er¥in the
neopentyl, n-hexyl or n-heptyl, preferably isobut see- butyl, tert-butyl,

i sopropy! , geupyensistingref mgrpgenng@tge@ pied sty [fgr ﬁxmblﬁt iﬁlen}’bf!rh&’hdﬂs omabitpyltti- [ 303 1
Et herifi ed 0 such
s ot hoxy. SHHRERES bheeinyfor BEARLR pelichtionEBRRET 12 m@MBhonbBYete, 705",
an or gani cradiat, bwmhllg; f%@p&umﬁolas sadhlea 3cindolglc ombhnmiylasuash aeg-ghinalyl.d, such
as a hydrohalic adic

hal ogen, such as |oo{??|‘£,l exag‘g’rcragﬁpg?%&‘%ﬁ%ﬂmgh‘lzﬁ%/‘flﬁén‘gs eCI H hé [ 3041

Est eri 4 edegpeadys ﬂﬁ,hetfegfcy@i@ﬁah@ is & d%ﬂﬁé’c?ﬁfob@ﬂﬁd the St a{ohefy fsower
al koxycar bonyl, such as e. g. nethoxycarbonyl. kanol is, for

exanpl e, aPll@ DAy lowiey ilkyle sysbar aspegially (et alﬂckw&wh%ﬂgbstﬂuteémref@rewyag e. g.
NN di o orsdteoBbae iRk ol BSaRT A ek APy IR O ©f
al kyl am noR; stRis & egample mddlmdtlygrlmspmkyd-mdwwnﬂ&yhyt chimolgl-mtBPly] Hal ogen
Is fluori nggpe&myoé'_i ﬂgblyﬁ&%{g&fe or iodine, preferably fluorine, |
20 [295] Oxa-alkyl R; is a radical of the formula —G({O-CH,-CH3)¢R7, in which .
G and Ry are alky], preferably lower alkyl, and tis 1 to 3, preferably 2, and is especially 2-
(1,4-dioxa-hexyl)-ethyl.
[296] In aradical of the formula (Y)~Re having up to 20 carbon atoms, Y is

alkyl, preferably lower alkyl, m is O or 1 and the radical Rg is a saturated or unsaturated

25 monocyclic radical having 5 or 6 ring members and up to 3 hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur and alternatively containing a fused benzo
ring, such a radical being substituted preferably as defined for the aromatic radical or
preferably unsubstituted. '

[297] A radical Rg is preferably bound to Y via a ring carbon atom and is for

30  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, indolyl and chinolyl.
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25 chlorine or bromne. [3081 The structure of Formula XV as shown above
i ndi cates the absolute configuration. [3091 Salt-formng groups in a

conmpound of are groups or radicals having basi i di C
iiteid, RFodgEaLy one

properties. aving at | east one basic group or
basic radical, for exanple a free am no group, a pyrazinyl radical or a
pyridyl radical, ma)298r Naestpatfaddy b ralicabaf ths forfola -EXarRY i€ pigetittyl) nor gani c

aci ds, such_as rochl ori.c _ aci sul furic. aci.d or phosphari.c acid, or
wWith sui ta??P%m%%%?i‘Pﬁn‘iYiﬁd%%{%l%S%% PG IBGT%Pt}élf‘etﬁfloFﬂOBﬂ’gﬁﬁYlée%ii phati c
mono-or di cs@.adiﬂwmaﬁolﬁm%thf,tﬁrhdﬂ%némﬂt 4udB ODC 8l A-pidGL-mBEPL bfa H&d d,

pr opi oni c %cl d, glycolic acid, succinic acid, maleic acid, fumaric acid,

hydr oxymal €2t of thefming scigypbeyylatapmsdyrosipestnpiphany @dvddme. nal i ¢ aci d,

tartarig acid, citriggRCigisQtefi@lioky@ni(®h.).0r amno acids such as arginine
or lysine, aromatic carboxylic acids, such as benzoic acid,

2- phenoxy- benzoi c add®l Alladés pxierdbbnlewicalkdci d, salicylic acid,
4-am nosalicylic aci ar i=Cw@l i hat | c acids,..such
mandel i ¢ acid or ci r‘%%l i g%a |eg% %@tegr%%?%ﬁgﬁdgﬁgir‘}#&%?@n%(l:nlcgfsé‘,mggﬁch as
ni coti ni ¢ @efechbby ubtoiaad mchaling ¥, carbon akomal | phati ¢ sul fonic acids, such as
net hane-, et hane- or @h dr oxyet hane- sul fonic L d, or_aromat,i % sul fonic
acids, for exanple BedHer@wer %‘-Ei’ld?’ ‘érrFé?’BPleﬁHB’EW?f];FSQP@P@J ndypf.din etyfxéF‘a. When
sever alg bagitgl, @fiaBA, Rpent)1, RBEH 1,rrﬁu>z<)%e1ﬁ 1, RBk¥y1 3¢ hohedt bt fQALIS MobtylIBY- De
formed. [310 Corrpgﬁndsp@o For?rrutfa hgvi ng%;ci di cﬁgrgups, ?or g?{arrpl e a

free 10 caryoRy-bybdpenrepyl.rthyl ametyl most prefgspblydpahupdt eibyl oF mgiivbni um sal t s,

such as al kali netal A, & heorel.al : ium

pot assi um nagnesi urﬁ%{] gy@hﬁnﬂgﬁ%{gﬁgr a%%&ﬁ’gﬁcgﬁ%ﬁ%@uﬁﬁ ia or
sui t abl e osughni @hawy aressthaaychstersfieddrydioay s prefamhiy hydmxyfesterifiekianpl @ginié et hyl -
amne or tri,-(2-~hydroxyethyl)-ammne, or. heterocyglic bases,. for exanple N
cthy! - pi pe S 0 RS s o R oo sbingioh 85 U6 &5 VR 5 For mul
XV having beinpledcwel gkabgloRsi &periflyialopan suftodsivding 6 sdpécifB fupring,312]  For

t he purposes of isolation or purification, as well as in the case of
conpounds YVEMCHF BIOYEBY further as internediates, it is also possible to use

pharmaceutical ly  unsggepsibes é@ﬁ%@-iﬁc, 128 kb, éﬁe&mc%@ﬁﬂ,gegﬁé&m@%&%

acceptabl e, non-toxic Salts are us or therapeutic p ses, "however, and
t hose sal takegyearborail,sfich & g gemethpxagarbp@ld] Owing to the close relationship

betyeen e, rovel RGN Il 6ol BAsh Ayt A5 LV RL SRR >
20  such as e. g. acetyl. ‘
[306] Mono-or di-substituted amino is, for example, N-alkylamino or N, N-
dialkylamino, especially N-lower alkylamino or lower N,N-di-lower alkylamino, such as e. g.
N-methylamino or N,N-dimethylamino.
{307] Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine,
25  chlorine or bromine.
[308] The structure of Formula XV as shown above indicates the absolute
configuration. |
[309] Salt-forming groups in a compound of Formula XV are groups or
radicals having basic or acidic properties. Compounds having at least one basic group or at
30 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, glycelic acid, succinic acid, maleic acid, fumatic acid, hydroxymaleic acid,
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exanple in the purification of the novel conpounds or for the identification
t hereof, 25 hereinbefore and hereinafter any reference to the free conpounds
shoul d be UReh&diRads as i ncluding the correspondi ng salf s, uhe

appropriate and expedl ent. VIL Adm nistration and Phar rracczr |caf0§794ﬂ
Conmpositions [3151 The anti bodi es and agents of the invention can be

ﬁdm' ni st Frrfﬁﬂlcdabfdemhgﬁc ac&g diteic bl oﬂ&t’ﬂﬂiﬁd latid orsiting '(ﬁﬁc%]sfméh by BIntRRE lysihed. | g of
yper prol i eratl i sorders udi n cer ch as ut not |imted to:
car ci nomaErOPRtesAROXYlifRcspe 8 "snz°‘1‘rg1"§?1£ xl’g EP 2-aeeipkasRTIZele
adenocar Ci RN Edicyly RAB W—ﬁnﬁﬂ@sﬁhey}}é\éai’fdl @fﬂmﬁt&’dlﬂﬁjhan&@a&%:@ﬁh a&it) Gfdh as

gl i obl ast oma, | eukem a, | ynphone, prostate cancer, and Burkitt' s | ynphoma,
head and rmm@leh@w&@r cienspimacigdisterqaroresicopdergic aciiicueh anpiRoiagd el | | ung
cancer I hSR0 it 4 /kgéggfz, g

PCT/ Usfoog?l &%ﬁ% acid. %aguéﬁfoﬁcga@rrfaag%E%}génsce‘?ﬁar%ér??%éﬁq f:i anc aue

hepat obi | isalfgnic amd,em arcpaaticenlfofic adids, Qulekmmdtimzpne-qam&mne@fr nammm

i ntestine, ct al. cer ney cancer., bl adder cer. sta ancer,
bani e oIt fig R eyl SRR E0R RE e Ph R TRRER B AR RES 1o
cancer, utfefmede cancer, ovarlan cancer, thyroid cancer, parathyroid cancer,
adrenal cancer, pancreatlc 5 endoc¢ri ne_ cancer,, carC|n0|d cancer bone

cancer, skin cancer [310%t CREBPYYs ghEermula XY hayias acific szoups, T—E?H’éﬂﬂkna free
|'ymphoig, @Rfx) gfaagmg rdHical kﬁ’ﬂﬁ?&‘&nﬁ REEl or%hi%nﬁ’@hﬂ%ﬂ%fa}kﬁﬁ“lﬂeﬁl br kencE

(DeVita, V.T. e ds 1997) for "additional cancers) Adm ni stration
of the corﬁli@ém@ paothangal salis f@ree:ample spdivianpdtassivins magneshym ovdalgitye saltsuoes

normal |y t d i pate 10
cont act it ftgah BTG Br SREHRORERARE Ll AP AN bbbl £

adm ni ste readrnplle tietlyyl- smint abtre(%hyﬂnmypth@p{am\ﬁ bt };{et&mwchp hasren;ffoﬁmdampw My
accept abl e rr| ersﬁogﬁd\&v\&nl%ﬂ’l‘(nﬁt hods. of adm nisteri ng such anti bodi es and

agent s aré3 Q}H"’Efyln BRA2E'8%t hose of skill in the art, and,
al t hough nore than 0318] ' ObinBoGRIS cPRorMRBAX Y Qaid Fhoh SkRiic @dmaglblgfdab@éan
conposition, part| cular route can often provide a nore inmedi ate and nore

ef fective P@&Bﬁ@f@ﬂs%ﬁan anot her 15 route. [317] Pharnmaceutically acceptable

carriers are deter qﬁg F%—y ﬁlpt?s)ésBPﬁol t‘i’cﬁ{&' Eﬂhgz{ oﬁO%RQél Y lg'ﬁlet?:ﬁéeﬂﬂ'

adm ni stered, as we e partlcu mnister the
conposi t i compswgistidit agluged fukibmasmstememam WQraﬂsetppsaﬂﬁlewusteaihhmaﬁ:artwalﬂsat i ons
of pharmaceutic npositions of the present invention (see, e.g.,

Rem ngt on' HDaGSERGR ﬁﬁééﬁ ical 20 Sciences, 17th ed. 1985)). [318] The

anti bai es and agen{®3] aOﬁﬁ@t@fmdceutﬁﬂnjamapthma ndhttbxio kdlRrarsuket &1l e
corrponent can be made into aerosol formnulations (i t hey can be

S i.e.,
"nebul i ;e&hﬁraﬂeﬁtlﬁgum%ﬁﬂlwgr il thess splinpee teredore PK&%?"%%‘OI fornul ati ons can be
placed into pressur{faf 8%gsPbat Qose relationship between the novel compounds in free

form and in the form of their salts, including those salts that can be used as intermediates, for
example in the purification of the novel compounds or for the identification thereof,
25  hereinbefore and hereinafter any reference fo the free compounds should be understood as

including the corresponding salts, where appropriate and expedient.

VIL Administration and Pharmuaceutical Compositions
[315] The antibodies and agents of the invention can be administered directly
30 io the mammalian subject for treatment, e.g., of hyperproliferative disorders including cancer
such as, bui not limited to: carcinomas, gliomas, mesotheliomas, melanomas, lymphomas,
lenkemias, 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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propel l ants, such as dichl orodifluoronethane, propane, nitrogen, and the

i ke. 25 [319] Fornul ations suitable for adm nistration include agqueous and

non- aqueou (@RS, isotonic sterile solutions, whi [ n

antioxidanté?ﬁ@hﬁkggg, bacteriostats, and sol utes that rgﬁﬁggﬁﬁﬁéﬁi

formul ation isotonic, and agueous and non-aqueous sterile suspensions that

can i ncl udeophigns sidivach egeat pancsatit bincérz Repatobiliacdenterngrnagiatitite gallbladder,

stabilizers, angﬂ%res rvatjves. In th%% ractice PE this invention,

conposi t i offSCE £hMEEME TURHIF ST R BRCRE LA BIAIBSF CBRH BFOSRIB SR | v,

| Nt r avenoUsdnile cdndér, aReirillcan@s | tbdiculbdansetSfried] bahce vagiRillcahd e Gldring -

Optionally, the cqonpositiogns _are adm nistered nasallg. The formul ati ons of

conpounds CEFFIHY aﬁ%%@ﬁ?re@W%d EAficen patbyrgid Gapjear; ada@g CaPEe} BANCIEERE ai ner s,

such as; a%b&ﬁm cﬁﬁt@r,\é'fi@hﬁﬁd é@.béft bxﬁz{é%a&'éﬂ TSEiH%Q:%&?; L ORSLEABRE n?ﬁl@@@r ed from
0 es, and ta

sterile powders, granu ets of the ki'nd previously scri bed.
The nodul ampelemasaHodgkin's henphdmaninsitnondibdgkinys dynupleef (sés CRRCROPRINOBISE05

PCTI US2003 epar f 00 r . ounds of the present

i nvention @%@@@e%gﬁ@& & 't@%é%ﬁ%rﬁgﬁéglﬂ%aﬁﬁ SBfi with one or nore

addi ti onal active ag®nd]s Adamigisirativhefitichemppsiidns©$hedegendhvgtionts tyl¥aydesi r ed

therapy or effect. [320] The_ dpse adm nistered to ,a patient, in the context
of the pr _e%féflﬁ rogiep H{’F@Hﬁwﬁe"gﬁ?&ﬂ“&d‘b@%ﬁﬁeﬂ?ﬂﬁwe‘ﬂt&? SoPROURS i EHERIC al
responge i sbntddBwiihRieeRducdY 86 trbdif® - ThERRbeIREenihidnidRe ARhRIMEOER Ay t he
efficacy of the particul ar nodul ators enployed and the condition of the

subj ect, asitajlp mapger; psiopd kWi Plpmacsutieally peeeptallecarriers. t fratable aupthads pb
treat ed. W i } R&eH, i e,
nat ar o, anbigrieas Slen s RS nda Sl vl O I Rt A2 0P PE
admi ni st r atrt, amd, afthaughandre thah ane wobpmn e ugad to edrhimistéra pbticalap acthpasitioar a
subject. Adm.nistration can be . acconplished via single or divigded dgses.
51T The BRMTHAE TS HEER PIeS HEORRmBRa Bre! Rt FlisSag b o woler

adm ni g4 erggtet ogether in a m xture or each can be adm ni stered separately.
The anti body agent and the apoptosis inducing agent can, but need not, be
adni ni st ered concur A3 | yharmpseutically aceemiabls ¢agiiars g dgieppingd isparapntpe As
descri bed ' ' A NEreR" t.S 16l egﬁi.ﬁ(j it od( ,

nol ecul es #@@“e C?I%pqﬁiedn?%e%ﬁsg'port_irgﬁ’ %S%I@:li gu_?gﬁ 7 gn TH%B%OHll%?(g%_)r pronot e
(e.g., nolaihigtsr the cemnpesition. tAnsotdataly, thepois aivide wiriersi ofisndatilg Jormplations afduced

(gt Ry B oS oGRS SRR Sece THES B AR RANEL 2. AR

inhibit T uc 0 I's ¢ argeted’w Inhirbrtors
syner gist i Sadnkys, i T e@a985ppopt osi s i nduced by TRAIL, anti-DR4 or anti-DR5

ot bodres. S Lo e e, B PEICL S, Lo PO TR nekesd,

apopt osi s ipdianéts, Bin JHAhde inf etosoNBAMALLIHR (ile, Y @bl VA uESed") to be
administered via inhalation. Aerosol formulations can be placed into pressurized acceptable
propellants, such as dichlorodifluoromethane, propane, nitrogen, and the like.

25 [319] Formulations suitable for administration include aqueous and non-
agueous solutions, isotonic sterile solutions, which can contain antioxidants, buffers,
bacteriostats, and solutes that render the formulation isotonic, and aqueous and non-aqueous
sterile suspensions that can include suspending agents, solubilizers, thickening agents,
stabilizers, and preservatives. In the practice of this invention, compositions can be

30  administered, for example, by orally, topically, intravenously, intraperitoneally, intravesically
or intrathecally. Optionally, the compositions are administered nasally. The formulations of
compounds can be presented in unit-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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[323] Alternatively, activators of gene products that inhibit TRAIL-induced
25 apoptosis can be used to reduce apoptosis where and when it is

detri ment al woSghidsidoky, 1 nhibitors of those gene produ te

TRAI L-i nduced apoptosis can al so be used to reduce apogl{cgfél?%g&mgis‘gdrgnd when
it is detrinental. One such disorder is thronbotic thronbocytopenic purpura
(TTP) ( Kwemepardd fod or Gegi The ddempunds of tRprésen( ih®&ifipn cdmhaspbotsed effedivelyBl ood,
80: 1890, (.1992))...1ncreasing TTP;associ at ed rtali rates have been
reported 3‘6°8'§3’{Dﬁ%°fw 10 ?ﬁqjé?rg a?%ﬁoqﬁif g%g{g &g TchCE%/%tﬁBrﬁpwcélqueng}ﬂg J.
Hemat ol . Sk 1B destr@@ Herapylod2&dct.Pl asma from patients afflicted with TTP

(i ncluding H V+ and HI V- g_gat I ents) .induces apoptosis of hunman endot heli al

cells of dermal nicldifs PQ?Seé‘ﬁlingllﬁ?re‘l’atﬂal??@ﬁm’%@@%@@gﬁe@ﬁsﬁﬂn (Laur ence
et at, $Bl ORGniid siRAfPod shPRiant 1o BB Ber "9*111 Gk iﬁ@ﬁéﬁuﬁoj&!?m}e? timeNgHGNt 1O

contain one or nore factors that direct indirectly i nduce apoptosis. As
56 WO 20041:0605bEe REFMUSAdGe3haeiiony of thepertichlarimodulmoT empldyedand the WO

97/ 01633 ( | LS el e serum
of TP pat(Bupo of BESURRs A3 oy SRl or St cnsbor B BRER e Rl acoLi
endot hel i dlhewidelof the[ddRbdlscrwiil beedetdrinirediby thecexistace antirg pad bytentf any

henol yti c-urem ¢.syndro 5 (HUS). (Nbake, . J. L., Lancet, 343;393 (1994);
Vel myk et dverssids s ek pociReny fastad3ariataton o6 BYFCN G ROTRBEPREROTBY  he
i nventjon 4 garbulRehtgeot! Adhfidatatioh @acshPkhbd1dih sinleQfrid®ided ®E& red to as
"adult HUS" (even though it can strike children as well). A disorder known
as chil dhood/ di arrmﬁa@h@@i@péﬂams*tm&th@anopmmemd@%@gemmbadmt HUS.
[326] O hefifiRRdicki SlGk | fﬁ#?[ : sels. 10
Such condﬁl ong%eﬁg%giggﬁﬁﬁare hﬁfgﬁ}l?xnﬁl?ée@&%{(@?ﬁgs%a 0 %% %99@%3?%

probl ens sagenmt and thelrpoptosis intloein g hgemé cinabutineeduddS epaltiimistersdanacipehilgved t o

i nvolve clotting of small bl ood vessels. Breakdown of the m crovascul ature
in the heart has been reported in nmultiple sclerosis patients. As a further
exanples, tVERt TemhitiforsSyfdpepiosis| upus eryt hemat osus (SLE) is contenpl ated.
15 1% Predicting efficacy of anti-cancer tregtnents with anti DRS agonists
13271 The inventorsﬁ?&\}eAdidS@W%q"é%m?*?a‘fmé%ﬁ&%quﬁfhéﬁs ?@@’&EW&%BMUN Myc
| S necessah¥eQils IRRI i HelArktipRtion o2 Tidakd 27 @60/ UREH A) bt ploRotd(dd. RRclb&itest O

i nduce apoptosis in tunor cells. Accordingly, expression of I\]%c I n tunor

cel | s (e. distedfin éhe betthingosion qf Figrirel2d TRAID-inducké fanfl gntiiDRéher fufiiPRS-cel | s (and
therefore .subjects), t.h ar | . - r t her api es.
Speci fi callflyl}cl’a{ifapf) %Jtﬁ%lf"a'?éqsﬁgelge%PéggsytPée@%hgﬁi@%%&% f/’ %’Sl?:’g%fg? it is

| ess 20 ketigeted atithDRGbitas pedyaergistieallyiycrist bpdpeosfifdictd be TRAAD, dnti-DB4or S

expressed a%%i—]gl‘:lis %R{%\égies. Similarly, those gene products that promote TRAIL-induced apoptosis

can be targeted with activators to synergistically increase apoptosis induced by TRAIL, anti-
DR4 or anti-DRS antibodies.
[323] Alternatively, activators of gene products that inhibit TRATL-induced
25  apoptosis can be used to reduce apoptosis where and when it is detrimental. Similarly,
inhibitors of those gene products that promote TRAIL-induced apoptosis can also be used to
reduce apoptosis where and when it is detrimental. One such disorder is thrombotic
thrombocytopenic purpura (TTP) (Kwaan, H. C., Semin. Hematol., 24:71 (1987); Thompson
et al., Blood, 80:1890, (1992)). Increasing TTP-associated mortality rates have been reported
30  bythe U.S. Centers for Disease Control (Torck ef 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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wi | dt ype expression | evels. Thus, the present invention provides nethods of
det er m ni ng the effi cacy of anti-DR5 agoni st antibody-based therapies by

obtaining a.y tunmor cells 25 froma subject and i

expressi on Ieve ?SQM in the cells, wherein a | ower tﬁgﬁ}'%g'?oa}a%?‘f}’pe
expression | evel of Myc indicates that the t herapies will have reduced or no
efficacy i rdesckibéd inr]Eg:Tt appicationl We. 97m6mh%%9m&5ﬂﬁ%ed3@ﬂe&$a&emm4@

EXAMPLES [ 328 follo exa are provided to. further, illustrate the
i nventi on 5?5% nt i, et‘gﬁm}q#ﬁ%?@e’g 3 (el r‘Pé‘H{“&mﬁiap?m%mi ention will
be readil ynﬁggaﬁs@ﬂhéﬂomgamgus ord| nary Skl Il in the art and are enconpassed
by the appended clains_ 5 Abbreviations: [329] abs. absolute [330

i - BUB(OH) 2 | sobut yI - B8Fb W%@WOHPSMF%P@OW@Y rﬁl}ea}qlﬁwsww A@e 10

[332] DiF MYuB) mabdie! 5. TOrm0e:d513. 903 33 4%%13{ 1884, Vﬂcﬁ%ﬁéh Mé@%{ss 2077,
ES- MBEl ect rospray Mass Spectroscopy [9 Ey OAc acetate 36] h
hour (s) 15 (1993)) Qﬂembpﬂwnpeﬁth@nwmm 11d1ca@ted t@npzsm@gdmpnyhat [s3g8n1 MeCOH

met hanol 0 um
Pressure L%%]%gl adIE&E‘P ev‘l;lgtgg‘}%lg]&%n &eﬁ) A\E‘}%@L%&\%F@hggp% ned by
il'l?_, 234]on_|% ll' Uc%:_ki(hgeﬂ/dﬁ&h&’éﬁa%emétwmjs J\clthﬂaﬁl ﬁfsé[;sla)mg)y ﬁo&ﬂ&iurlltrHUSoom t enperature

enzot i -t met hyl ur
tetrafl uoroborate 250% %ﬁ%’mﬂ:‘%@ﬂm WQGE?@%? E‘i“&g Plé HﬂE@ YIS Layer
Chr omat|09r KpkW conkiRibab idcfRde 8hens h&nmhtea% 348ioviRs: i(R8diad pl%bléﬁiafséelﬁﬂ dbgik her

sol vent m xtures are given in volunme by
5-10% of pediatric AIDS patients are believed to involve clotting of small blood vessels.

Breakdown of the microvasculature in the heart has been reported in multiple sclerosis
patients. As a further example, treatment of systemic lupus erythematosus (SLE) is
contemplated.
15
IX. Predicting efficacy of anti-cancer treatments with anti-DR5 agonists
[327] The inventors have discovered that expression of the gene product Myc
is necessary but not sufficient for efficacy of anti-DRS antibodies to induce apopiosis in
tumor cells. Accordingly, expression of Myc in tumor cells (e.g., from a biopsy) provides a
20  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 DR 5-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-DR35 agonist antibody-based therapies by obtaining a sample of tumor cells
25  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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30 volume (v/v), if not nmentioned otherw se. 58 WD 2004/ 050895

PCT/ US2003/ 037940 Vi sualization of TLC. [349] TLC spots of final conpounds
or interenmedifseshipat are not detectable by UV-irradi ual i zed
usi ng a pot as(g%oum per manganat e staining solution foll omgﬁaéﬁ@%%@g{%ig t he
plate. 5 [3501 Conposition of potassium pernmanganate staining solution: 2.5
g of KMO4 (Potassi um per nanganat e)EXAMPRES Buchs Switzerland) in 800 m

of H20 and 200 m N_H2 . . Anal ytjcal HPL ondi ti 0,System 1
[351] Linear gradi e%{mi Igﬁgﬁ?é%\? E’%Pif%r?lﬁ}ie‘” 8{:@%“!“%7‘&)1“‘{9#‘10110 M n
+ 2 m n 10Q0¥n&dde GiiGEk shpel Fhther viALRE6E tﬁé‘nﬁ!&nt%%@m[l%meidh?%{%@érﬁ tdPonk gFL/ M N at
25C. Col um:_ Nucl eosil 120-3 C18 (125 x 3.0 mm 352] Linear

gr adi ent 2gdingykidHp e aroandogrermapmasiged-ohe eppegdedolyinisn 7 min + 2 nin 100%
CH3CN (0. 1% TFA); detection at 215 nm flowrate 1 nl/mn at 30C. Col um:
Nucl eosi| 100-3 C18HD (125 x 4 mm. 20 System 3 [3531 Linear gradient

20- 100% CHiieviffioh8s TFA) and H20 (0.1% TFA) in 7 min + 2 min 100% CH3CN
(0.1% TFA) ; deteCtI;E%9t 215 %Wlow rate 1 nL/mn at 30C. Col um:

Nucl eosi| 100-3 C8 ? [ 3541 Synthetic Schenme | (Exanples |and

2): 59 WD 2004/ 050§2%] P(;Bh BEIAR3/ Bébiboronge acknCl 2 , , H ' CFl coo- ~oxq o 1.
LIN(SICH3)2 /JI\ NH ~/ L. Valina 2. TFA ~~ TBTU DIEA (O 4
P~ A. HC (4N, tli Oiﬁé) BIEA N—EtEalg.usopropy anune

10 [332] DMF N,N-Dimethyl-formamide
[333] equiv equivalent(s)
[334] ES-MSElectrospray Mass Spectroscopy
[335] EitOAc ethyl acetate
[336] h hour(s)
15 [337] HPLC High Performance Liquid Chromatography
[338] MeOH methanol
[339] min minute(s)
[340] m.p. melting point
[341] MPLC Medium Pressure Liquid Chromatography
20 [342] Rf  ratio of fronts value obtained by TLC on silica gel 60 F254
(Merck, Darmstadt)
[343] 1t room temperature
[344] TBTU O-(Benzotriazol-1-y1)-N,N,N*,N*-tetramethyluronium
tetrafluoroborate
25 [345] TFA trifluoroacetic acid
[346] TLC Thin Layer Chromatography
[347] iR retention time

[348] Ratios of eluents and other solvent mixtures are given in volume by
3

<

volume (v/v), if not mentioned otherwise.
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\IN-/5 OB 0 (A) off (B) TBTUDEA -OO\ H N BOO iBUB(OH)2, HC 1IN H
Example | OO/ 4 N OHNH O OH Exanple 2 60 WO 2004/ 050895

PCT/ US2003/ Eesanpl el :

(S)-2-[(9)- gﬁg%ﬁ%ﬂenyl 3-ylam no)-3-(3, 4, 5-tri met hoxy- phgﬂrf/fjs%ﬁ%qz’aﬂﬁyl am nol -
3-methyl -N-[ (R -3-nethyl-1-((1 S, 2S, 6R 8S) 2,9,9-trinmethyl -3, 5-di oxa- 4- bor a-
tricvcl of 6vikudliz@@orsdfigac:4- yl | - but yl | butvram' de [3551 Step A: A 4N solution
of HAO in dioxane (534-9 L. ot%Bf A compOurRE bt ﬁ]}erélﬁedléesaﬂ@%e ﬁ& datestabld (0 C)
sol ution of%{{ hI-I -3-methy] -1-((1S, 2S,6R, SS)-2,9, 9-trinet hyl -
3, 5- di oxa- ¥ rlﬁﬁ‘ilﬁfil%v’é? Wwequmg %PH?@MRAWW@@FW‘H@@Wd} car ba
mc acid USf e Qﬁ%ﬁqbpg‘ger ((A) in Synthetic Schene 1) (0.352 g, 0.759 mwl)
in CH2Cl2 dbs. , under an argon atnosphere. The resulting m xture is
allowed to warmto 1{35(B.n@OQEDSiﬁ@dOfRﬂfaS&i@nmemanAmﬁm $taining saNtiokiQ.5 g 0f 9 ni,

7.59 mvbl a P fo mn
and 10 con%%lglog'g?&égsfﬁg%& ganta %Eﬁg‘?lg ﬁﬁ%hg{;s ﬁflg‘?(ﬁd%g m%°§€‘?‘?896[ ?((})(gm
[ 356J St epmBof INNHMS@Os. (0.72 ni, 4.14 m\/bl 5 equiv) is added dropw se
(1.9 nb/mn) to a cold (0 C solution of the crude hydrochl oride (0.331 g,

0.828 mwl ), (.9 - .

2- (B pheny@kﬂ_@ﬁgﬁmﬂ@& 5-trinmet hoxy-phenyl)-propionic acid ((B) in

Synt held ¢ SysieAbhe 1) (0.518 g, 0.994 nmvbl, 1.2 equiv), and TBTU gro 292 g,
t

0.910 m\bl, 1. 1 eqw[ 11i ﬁmpsrme@t?leOC/eCHsGm)(Ol ) aad FpQydnl%ailFds pher e.
Th t i t d for, 4 d
poor ea e g 08 P A Rl b e b7 LA "

25°C Column: Nucleosil 120-3 C18 (125 x 3.0 mm).

15 System 2
[352] Linear gradient 20-100% CH;CN (0.1% TFA) and H»O (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). "

20 System 3
[353] Linear gradient 20-100% CH;CN (0.1% TFA) and H7O (0.1% TFA) in

7 min + 2 min 100% CH3;CN (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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coll ected by vacuumfiltration, dissolved in EtOAc and washed with H2O The
organi c phase is dried (Na2SO4), filtered and concentrated. The residue is
purified byusi,l | (25 g) colum chromat ography (CI-}la ' % 90/10) to
afford the it%ﬂbe&%%%gound as a yellow 20 foam 1357] TitI%& &Eilr%ﬁ. ES- ME:
754.2 [M+Hl +; HPLC. single peak at tR= 11.85 mn (System1l); Rf= 0.72
(CH2C12/ MeOH, 90/10). [3581 The starting materji al 8 are prepared as foll ows:

(a) (S) 2 (B pm?w\ | ami no) - 3- (3,4, Srtri pbenyl ) - propionic acid
(for Step B) 25 [359fT' itla—eexﬁqibundq S prepareg%ze_ati ng a suspension
of 3-brono- biphenyl ( , &%%:mbl, Adrich 25, 6{

(S)-2-am no-3-(3,4,5-trimet hoxy-phenyl)- propionic acid (3,4, 5-0CH3-phe-COH)
(3.27g, 12.81 mwl), K2CO3 (1.18g, 8.54 mwl) and Cull (163 ng, 0.854 m\bl)
in DMF abs. (10.6 nL) for 24 hat 90 C, under an argon atnosphere. The
resulting mxture is allowed to cool to rt, then concentrated in vacuo and
30 purified by MPLC (CH3CN H20/ TFA) to afford the title conpound. [3601
Titl e conpound: ES-Ms: 408.2 [M-H] +; HPLC. single pe%tit 8.86 mn
(System 1). 61 WO 2004/ 050895 PCITJ US#B0%rG87940 (b)~o ;I:§°

(S) - 2- Ami no- 3- (3, 4.'5"¥ ¢t hoxv 3=BOPi oNni ¢ aci Qoorvaine
(L- 3, 4, 5- Tri met hoxy- phaenyl - al ani ne [ 3§ i t] e—conpoednd—i=s preprared
fromcomercially available 3,4,5- trinet enzal dehy dea and

N-acetyl gl ycine according to a literatiare procedure (EM dtz, 5 R C

Bruening, M J. Smth, K Kustin and K. Nakanishi in J. Am Chem 1998, 110

(18), 6162-6172). The resolution of the racemc

N-acetyl - 3, 4, 5-tri net hoxy- phenyl al ani ne nethyl ester is performed by

enzyne-catal yzed hydrolysis of the |l-ester using A ¢&ldsdgp (Novo Nor di sk)

as described in the KNt atur% : Nestor, Jr.,—F-—L—Ho—R—A-. Sinpson,
1. i

B. L. Honer, ﬁg&,‘j@'oJO es,y G e and B. H V.c Med. Chem
1982, 25 (7), F, ox"10oD.

Tyagi & P. M Boll J. Chem
1992, pp. 851-854), [36 Tixt] e- conpound: [a] D20 = - 18 025, H20);
ES-MS: 256.1 [ M+H| +; é]—IPLC: siingl e peak at to 2.08 m em2). (c)

j(S)-2-Methyl-1-[ (R -3-nmethyl -1-((1S, 2S, 6R, 85) -2, 9, 9- {gi fretayl - 3, 5-di oxa-4-b
ora- 15 tricvclol 6.1.1.02Z61dee-4-yl)-butyl carbanmo |yl-propyl}-carbamc acid
tert-butyl ester [363] The title conpound is prepared astwescribed in step B
of exanple 1 but using

(S)-3-Methyl -1 -((1S-3S, 6B-8S)-2,9,9-trinethyl -3, 5-di oxa- 4-bor a-

iBuB{OH},, HCI 1N

Example 1

2] /
[}
) o I J\*
N _-OH
N i

Example 2
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preparation see Kettner, C. A and Shenvi, A B. J. Biol. Chem 1984, 259,
p. 15106-15114 20 and Matteson, D. S. and Sadhu, K M J. Ain. Chem Soc.

1981, 103, 2) (2.395 g, 6.32 mwl), Boc-L-val 6 32
mvbl ) , TBTUp‘(‘I%g&%@% )95(mvm, %. 1 equiv), )DI EAO(Cg 3V§Lﬂ&?'és(zé‘?§§

equiv) and DVF (24 nlL). [364] Title conpound: ES-MS: 465.1 [ MtH| +; HPLC.
singl e peakixatpleR: (H-BESKRAB BmldninoRS-(£1. 3 mmethdky-piRmyt)=propionylamino]-
f(8)72-[(S&gﬁﬂ@agﬂugmeqﬁﬁgzggusgs; 89,249, B-tin bHBIL S doxR PR -
proyi ony| arieslo] 6.1 TeFPpdbe- BN BBt & net hyl - but vl boroni ¢ aci d [ 365]

i -BuB(OH) 2 1's agaec {3sp swhum% %%g Zrdlérsam;&ne(@l7m§@yb7§m1 306u1v)1s

yl am no).- 3- (.3, 4, 5-tri met haxy-p met hy
LT 50 ( piddingonts 635 soahol SR B G et M@@#éwébgﬁw%p@eﬂw-l 02

6] dec- 4-yl )39 2 » x| N HCl
PLOS ) S o e B i |

it 1 et har6h i AR Semn XUAe & 8 SCTMoRCH gy G SR, ardr upsbac cd. The
met hanol | aﬂtﬁd’s Hefe. VIR RewltidgwhigRrevib Al wbenanam todt dndisiebdvbit 1D mikHR i Zona @B hed

wi th H2Q, Ite ed . and._concentrated. Th i due is 35
di ssol ved i 1%%@#&}3{1 9 1389?@1 ﬁeEBacg ltf;?mf?glﬁﬁﬁﬁ ¥ 8rat ogr aphy
(CI-|2C121X)I\/E@:hceﬁfMe’ﬂ@@affo®d’aéf:rﬂddiwﬂh&hlbﬂdelaﬁaﬁﬁnq@@uanﬂ as a pale yellow foam 62
WO 2004/ 050895 PCT/ U 3 Ti,t | Q d: -MS: . 618. - Rf
0.03 (CH2C12/ MeOH, 9?%’3? 56 é&sﬁﬁ)@% DTy %%ﬁé?&%&&sadée‘g%ﬁﬁs? 1.
HCl (4N, di(03amdinin)b hcbldl(O EC) solitidn 6f tmmrddé)nyﬂrlabhloﬁ&’eTﬂd 33DIgEA828 MbIY) ($=O O N
NBO H2HI1. (E).1 HC I\Adlo 2.

2- (Blpheny -3-ylamino)- 3 (3.4,5 tnmethoxy~pheny1)-p10plomc acid ((B) in Synthetic

Scheme 1) (0.518 g, 0.994 mMol, 1.2 equiv), and TBTU {0.292 g, 0.910 mMol, 1.1 equiv) in

15 DMF abs. (3.0 mL), under an argon atmosphere. The reaction mixture is allowed to warm to

rt, stirred for 40 min and poured onto 0 °C H,0 (45 mL). The resulting precipitate is
collected by vacuum filtration, dissolved in FtOAc and washed with H,O. The organic phase
is dried (Na,S0Oy), filtered and concentrated. The residue is purified by silica gel (25 g)
column chromato graphy (CH,Cl,/MeOH, 90/10) to afford the title compound as a yellow
20 foam.

[357] Title compound: ES-MS: 754.2 [M+H]"; HPLC: single peak at t;=
11.85 min (System 1); Ry= 0.72 (CH,Cly/MeOH, 90/10).

[358] The starting materials are prepared as follows:

D-propionic acid (for Step B

25 [359] The title compound is prepared by heating a suspension of 3-bromo-
biphenyi (1.47 mL, 8.54 mMol, Aldrich 25,538-6), (S)-2-amino-3-(3,4,5-trimethoxy-phenyl)-
propionic acid (3,4,5-OCHa-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 ri, then concentrated in vacuo and

30 purified by MPLC (CH3;CN/H,O/TFA) to afford the title compound.

[360] Title compound: ES-MS: 408.2 [M+H]"; HPLC: single peak at =
8.86 min (System 1).

61



(F) ~ox TETU DIEA - OO NNNBO H Exanple 3 -0 0- IBUB(OH)z, HCIIN
OH N-- 110X HHOGON Exanple 4 S 63 WD 2004/ 050895 PCTI US2003/ 037940

Exarrpl e 3! wo 2004/050895 ‘
(S) - 3- Met hyl - N—[(R) 3 methyl -1 - ((1S. 2S, 6R, 8S)-2. 9, 9- t r i RTINSO oy a- 4.

bor a-t ricvclo[6.1.1.02" 61dec-4-yl)-butyll-2-[(S)-2-[2-(3-phenoxv-pheny) - acet
yl am nol - ) Mmmmmmembmmmmmm@wmmﬁm The

title cor’rmmﬂﬂ)is prepared from {(S)-2-Methyl-I-[(R-3-nethyl- 5 1-((1
S, 2S, 6R, 8S) - 2, 9, 9- t [360pt Ty tith donthoGitdis Hropeirét frérh Ci@hmRffal alza@aﬂ@i dgc-4-yl) -
but yl car baeryI] propéj(e}%q% arbamic acid tert-butyl ester ((A), in Synt hetic

Schene 2) Uppethpgibegza Bl N-pretylslyssaccawiyiedp aditsr Wedﬁﬁﬁﬂdﬂ?dﬁ Nr@edur e

descri ed f, v graARleeN] 7 Bt K. Ristin and K. Nakanishi in J. Am. Chem. 1998, 110 (18),
(S)-2-tert- Butozgcarbon am'no-3- (2, 3, 4-trinet hoxy- pheny 'Y= propi oni’c acid

((D) in @m-mez CTlRghesision)! thedaqemiiPNeasoyly3 ﬁﬁetnmE)hoawhelwldmmle gyl i n

Synt het i C. rans 10 VI | ] USA) as
the part nér er IS He%%{%f‘r?@é{&ﬁ%e' %?ﬁ?ﬂ gaming’tsé’ﬁajeé’esg?{ ‘i"’}lase&e@%{[) tively.
The titl emmgmdescﬁbabm@mmema&eamm Ji0|Tl qi Hba@&l Sﬁn b& BOHPHbtﬂéi'
ES-Ms: 812.1 [MHH] +;. HPLC. sjngl e peak, at 13 (9 % 1); =
0. 41( CHZCICEMQHQS Gy %cRaqgn@gé Vickery in.J. Med Ckem 1982 25(7),7795- 801 orO

() 216 1913adid B, . bl FERARAY PRERYIOb RROBSIOBIG. aci d (L2, 3, 4. Tri et hoxy-

1) henyl alaning) [369] The title compoun repared as described for
(S)-2-Am no-3-(3,4 5621 rTlrlﬂattmpwlﬂhbdy?f)F—ﬂB@ﬁ(@mlmacﬂﬂD)(BS&@I%G:[[)

[M+H]"; HPLC: single peak at tz= 2.08 min (System 2).

-2.9.9-trimethyl-3,5-dioxa-4-bora-
. ~carbamic acid tert-butyl ester
[363] The title compound is prepared as described in step B of example 1 but

using (S)-3-Methyl-1-((18,2S,6R,88)-2,9,9-trimethyl-3,5-dioxa-4-bora-

tricyclo[6.1.1.0%%]dec-4-yl)-butylammonium triftuoroacetate ((C) in Synthetic Scheme 1) (for

preparation see Kettner, C. A, and Shenvi, A. B. J. Biol. Chem. 1984, 259, p. 15106-15114
20  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 (Systém 1).

15

25
Bxamnle 2: (L{) 1-{(8)-2-{(S)-2-(Biphenyl-3-ylamino)-3-(3.4.5-trimethoxy-phenyl)-
ino}-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-

30 ((18,25,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1. 02’6]dec-4-y1)-butyl]-
butyramide, methanol (4.3 mL), hexane (4.3 mL) and IN HCI (1.45 mL). The reaction
mixture is stirred for 2 h at 1t and then diluted with methanol (8 mL) and hexane (8 mI). The

two layers are separated. The methanol layer is washed twice with hexane, diluted with
CH,Cl,, washed with H,0, dried (NaySO,), filiered and concentrated. The residue is

35  dissolved in CH;Cl; and purified by silica gel (20 g) column chromatography
(CH:Clo/MeQH, 80/20) to afford the title compound as a pale yellow foam.
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[370] Title conmpound: ES-Ms: 256.1 [ MtH +; HPLC. tR= 2.54 mn (System 20
2); [a]D20 = - 18.5 (¢ = 0.99, H20). Step 3.2: ‘

(S)-2-tert- nyl am no- 3- (2, 3, 4-tri met hoxy- phenyl,).- Lonic acid

[ 3711 The tﬁ??g&%@%%%ﬁnd is synthesised starting fron1(S%kggﬁﬁﬁ%§9%@(2,3,4-
tri met hoxy- phenyl)-propionic acid according to a procedure known in the art
(M BodansTile co@boirml: BRiVIS] GlISes[MH]PRp+ Dde (SHCHBEQH, 98k3ad. - Ver | ag, 1984) .
[372] Title conmpound: ES-Ms: 356.1 [MH +; HPLC. tR= 5.35 mn (System 1);
[a] 020 = - 2.50 (c 366]9&ymthvhE R henfeXa R4S 3 fdd 4);

-3-Methyl -1 -{(S)-3-nmethyl-2-[(S)-2-[2-(3-phenoxv-phenvl)-acetyl ani i nool- 3-
30 (2,3,4-trimethoxy_phenyl)-propion | am nol-buttvryl am nol - but vl bor oni c
acid [373] The title conpound_i s prepak s descri hediq gh.diegmple 2; ES- M
676.0 [MH -; Ri=0.0 (cﬁlga / MgOH,i"9 . Exanpl e_5: 170

(S1-3- Met hyl - N-[ (R) - 3~y -1 X2S%R, 8S) - 2, 9, 9- fri et hvlIZ ¥, 5- di oxa- 4-
35 ° '\L/ SLoa Lo
bora-tricyclo[6.1.1.02" 6]dec-4-ylLyllk2-[(S)-2-(3-phenyl -propi onyl -am no) - 3-
(2, 3. 4- trinethoxv-phenyl)-p@%pionvIaninoI-butyranide [BVﬁ] The title
conmpound is prepared from{(S)-2-Methyl-I-[(R)-3-nethyl -rsds,ped

S, 2S,6R,85)-2,9,9-trinmethyl -3,5-di oxa-4-bora-tricyclo[6.1.1. 02" 6] dec-4-yl)
64 WO 2004/ 050895. PCT[ US2003/ 037940 butyl carbanoyl]-propyl }-carbam c acid
tert-butyl ester by reiteration of the 2-step (deprotection/coupling)
procedure described in exanple 1 btHo usiorg (S)-2-(tert-

but yl oxycar bonyl -am no)-3-(2, 3, 4-tri oxy- phenyl ) - propionic acid and

3- Phenyl - propionic acid (Fluka, Bluc Swi t zerljand) as the partners in each
coupling reaction (step B, 5,exanpl 1%, mesggﬁbively. [375] Title
conpound: ES-MS: 734.1 [ MFH N HLCAsibgldlpekk at tR 11.25 nin (System

1); Rf = 0.41 (CH2C12/ MeOH, 95/%5) . Fexdnpiz 6F b )
(R -3-Methyl -1-{(S)-3-nethyl-2-[(S)epR- (3-phenyl - p/Aai’dnyl ani no) - 3- (2, 3, 4- 10

tri met hoxy- phenyl ) : propi onyl am noi - but yeyl am no} - but yl bormi ¢ acid [3761 The
title conpound is prepared as described in example 2; ES-Ms: 598.2 [MH -;
Rf = 0.025 (CH2C12/ MeCH, 95/5)* HEM&We7: (S)-2-[(S)- 2-

phenyl - 3-yl am no) - 3- (4- net hoxyphen propitonyl am nol - 3- 15

methyl -N-[(R) -3-nethyl-1-((1S, 2S, PR, 8S)-2, 9, 9-tri net hyl - 3, 5- di oxa- 4- bor a-
tricvclo[ 6.1. 1A2' 6] dec-4-yl {Hbut -bytyragi de [377] The title conpound is
prepared as described in exanple t eusi ng

(S)-2-(Bi phenyl - 3-yl am no) - 3- (4-,g&f hoxy- phenyl ) - propi oni ¢ aci d.

— 0 —_
: ~o Q

Example 3

—_— Q—-
C\O o]
IBUB{OH),; HC1 1N !/
S o Q
ﬂ\/u\ OH
N w B”
H = ﬁ 1
0 A OH
Example 4
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[3781 Title conpound: ES-MS: 694.4 [ M+rH +; HPLC: single peak at tR 20 12.01
mn (System1l); Rf= 0.56 (CH2C12/ MeOH, 95/5). Step 7.1:

(S)-2-(Biph ani no) - 3- (4- met hoxy- pheny! ) - pr opi oni ' The
title conpowﬂ?@sgérgepar ed as described for (S)-2-(Bi phelgr%/ -%.03;(’%79%

yl am no)-3-(3, 4, 5-tri nmet hoxy-phenyl)-propionic acid (exanple 1) but using
O et hyl - LE)%mtlw qS)-BVI¢BANEM)-3-Meth i 1-((28.28ORIBI)IRL EtrirhiB N, FHaldkd-EA)

af f or ded thea-tridytie[6 DPSY det-4-vEEBuivB-2-38 82 32 { Mitdimbiy-pithS))-&eitineinglerk at t R
9.52 nin ((3}6$4 g oxyEphAfb-Bro®ionylamine]-butyramide
(R-1-{(9)- (S) 24 [m]plmayiﬂe Sondh it RPrephrddrdii L (H)2XPRARHYN Y (R)-3-methyl-

pr opi onyl am noI -met h but yryl am no) - 3- net hyl - but Ip60r0n| c acid 30 [380]
o ti 19 o CUIRaBABIS 48 SPAPEI s Gt AoBeiowlalbebD & e 4D V6. 258. 0

[V - H%maem@oﬁ] Sty SR fert 1 et O BA R R NE e I b) - Exanpl e
(S) 2- [ ( S) reRerpiBimpdfehe 2-s@p Ydepritentipr/Beiling) mocedtitealesoribeé iy ¢ampteobbwmying m nol -

351 .“X'ycft?% QP B e Gl e B e BB ST 81 o ompound
(3 2508 et 1?851“”??3&”3&“““““@?3?@%@;m e e T o
(2004/ o‘(s(gsg‘é’f’ é@@@%@aﬁ@s%&’@gﬁ? ﬁ@%{ﬁﬁ){qs “c&ﬁ%ﬁh‘%ﬂeﬁ SOWBme 79£tign (StApH] -+

SE/L g) SIStn ghee"%%(l IredpRstively:- TR tHletofnptiliqbdinedhsa Fhifd sdigh2 C12/ MeCH,

2- (Bi phenvl - 3. yI am 13981 3 Tiithe apmatiored: BRSNSy Hi2al IMBF oHPB&: @ﬂgiépﬁﬁl@tfﬁﬂ The

title co re o] S 2- (Bi phenyl -

yl ami no) ng{)](gad ?tF‘ﬁaéﬁgxiﬁﬁﬂ@%@ﬁ@gQ%‘ %% c) aci él (gxarr%I e 1) but using
3-(3,4- dinet hoxyphenyl )-L-alanine (Aldrich). Purification by MPLC

( CH3CON{ 412 CKd AL - @) 2osskath-3-4 e 4ltkiinkBosppmavnsopisrdeid A78.32-TMhkhoiy-HPLC:
si ngl e peafheail-AR®H10 M n (System 1). 10 Exanple 10:

(R)-1-{(9)-2- (55-2-[§@]phﬁexﬁt1e§om15cﬁﬁm% ﬁr&%s%e&hﬁg&hﬂsyz ARGRYB)3,4,5-

propi onyl ani nol - 3- net hyl - but yr vl am no’ met hyl - but yl bor'oni ¢ aci d” | 384] The
title conp@m@diomspbcm@hpmmom ad@s(@xampéﬁjl)m exanple 2; ES-Ms: 588.2 [MH -

Rf = 0.090 (CHz2Cl 2/ .
(S)-2- [(S)(2 (3- |sg/§%ﬁy mﬁ"m@b?@ DMEHT FREC s 7SR Fystem
propi omy| azs ALY -ty PM9 .-3-methyl -1-((1

S, 2S, 6R, 85) - 299tr|rrethyl 5d|oxa 4-

bora-tricyclo[6.1.1.02 6I dec- 4 yl)-butvll-butyram de [385] The title
COWpound | e p.ahlayacies PIH@Ees 5‘ AIAO Pyl 2 ppft-Saeti X-Rhes Apropionic acid

(S)-2-(3-1sopropyl - ﬂh‘éldyIT&ﬂrﬂﬁg):OIBPC(@dlﬁ ssmﬂmmwétstwmgmﬁs] F-ApringPdiBd- aci d.
20 [386] T&He&o&?—%@ﬁ%%mﬁ%n%md %Qcir%né M*'sl_gzrocedldﬁsl'lglow%' il ﬁ{eearmlﬁo%'éns%ﬁ(

25  in Principles of Peptide Synthesis, Akad.-Verlag, 1984).
[372] Title compound: ES-MS: 356.1 [M+H]"; HPLC: tz=5.35 min (System
1); [o]p® = - 2.5° (¢ = 0.985, MeOH).

30 (2,3,4-t1'1methox_\[-phen11)-p_ropmnylammo [-buty_r_ylammo }-butylboronic acid

[373] The title compound is prepared as described in example 2; ES-MS:
676.0 [M-H]; Re= 0.025 (CH;ClL/MeQH, 95/5).

35

trimethoxy- nhenvl)—nromonvl_amjno1-butwamide

[374] The title compound is prepared from {(S)-2-Methyl-1-[(R)-3-methyl-
1-((18,28,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1.0*°|dec-4-y1)-
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11.85 mn (System1l); Rf= 0.43 (CH2C12/ MeOH, 95/5). Step 11.1:

(S)-2-(3-1sopropyl -phenyl am no) -3-(3, 4, 5-tri nmet hoxy-phenyl)-propionic acid

[387[ The tw und is prepared as described for (S)-2- | -3- 25

yl am no) -3 ﬁm &Eﬁr}lgmat hoxy- phenyl ) - propi onic acid (exa 2%35’08%93/%' ng

1- brono-3 |sopropyl benzene (Lancaster). Purification by MPLC (CH3CN H20/ TFA)

gf g gr ded Eﬁgl%ltﬁdrﬁdnﬁayl]cﬁgﬂmﬁ;bmﬁﬁ-d&ﬁ ter8 bityleddyivklrditerdtfdaGr tid Mgk peak at tR
mn (System

(R -1-{(9) d%r?f(sg) P@m@aﬁ}%@}? deprEbRd B Y ameple BbptusingSi2i(igk hoxy phenyl) 30

propi onvl & c%‘oﬂﬁ}lﬂ}dbnﬁ@-w Y4 2Thaax ﬁﬂ%ﬁ&lﬁlﬁopﬁhﬁd’icﬁpw&ﬁh& .d [388] The

title corrpound i s prepared as describ exanpl e 2; VS: 84.3 [MH;

Rf = 0. 13 (ICPHQILQ ﬁw@@-lukzg@ugys SEj(tatprbpé) apihe pariners in each coupling reaction (step B,

(S)-3- t ) | -1-((1S, 2S, 6R 8S)-2,9,9-trinmethyl-3,5-di oxa-4- 35

bor a- trlggyc a%'fgfef'j? S%EEEE}G

dyec-4-vl)-butvl | - 2{3758) Tﬂle(c@mpyuncblES-MS;MMII)[MFH]FMD@)&@IQﬁeak abt,=

tri met hoxv _pheny i onyl am nol - butyram de [389] The title conpound is

ro
bt epar 6d o asied e Rl € ChOVEOs: 95
(S)-2-(3-Pyridin-2-yl-phenylan no)-3-(3,4,5-trinmethhoxy-phenyl)-propionic

acid. 66 gﬁ%@eﬂa RDINRRETHSPI03035948) |2 B, Lo Bn SRR S50V
et

(7(5;2% I enV I Lah Qﬂﬁi’rﬁm lavnird} bt bbrdd

-b

L N The
title corrpound S p eﬁlr E(Begé %0913’0 fs@?Tpanegr Exfigcrcéb %’5’ r’1§? {:ﬁ%& ng,
Biliang, B9g<l [MVH]Rﬂpabd}zE@t:HfCIMmL}aSAS}s by a Cat aI ytic Cyclodextrin Di nmer
Enzynme Mmc with a Metallobipyridyl Linking Goup. J. Am Chem Soc.
(1997), 119(7), 1676-1681; M Van der Sluis, V. Beverwijk, A Termaten, F.
Bi ckel haupixaupie KOS)-2-8h2-(Bighenyl S akmbe B¢ sieshoxi-piend)-pidpmphaadigne- Based
Bi dentt e zh;é@%%r_dﬁ}i'@iﬁ hEhyICH((3S BSAR).8) R, 9:9-f:n dtyvii 3 Hiox&-attead-di m no) and
For mat i on @kycidIs.88 . VEpBeus-Rall-8 ies Mes *(Me)P-CH(3- R Ar)- PdCJ by

Car bopal | adati on of (3 it ;fbuﬁ&’[& ?Qfea%eaaa%haédm Cﬂ»l%%%tu
1402-1407. [392] Titl e conpound: 'ES- M5 H| +; single peak at

~.._...—.

tR= 6. 64 (N2 (Bohenyddrlyming)-3- (@-ﬂle?hO(XH@hmYé)‘]EDQ@m@QJ/dZO) 15 Step 13.2:

(952 P IL2 yeCoNABL RIS p3, dla i Lyl o ppLon ¢ o

sl am ) - 3@ ins b, IR0 S, MEOR] S aci d (exanpi e 1) but usi ng
2- (3-Brono- phenyl
the title co ound

Step 7.1: (S

pyridine. Purification by MPLC (CH3CN H20/ TFA) afforded

[379] 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 O-methyl-L-
25  tyrosine (Bachem). Purification by MPLC (CH;CN/H,O/TFA) afforded the title compound;
ES-MS: 348.3 [M+H]"; HPLC: single peak at tz=9.52 min (System 1).

provionylamino]-3-methyl-butyrylamino }-3-methyl-butvlboronic acid
30 [380] The title compound is prepared as described in example 2; ES-MS:

558.0 [M-H]"; HPLC: t,= 6,47 min (System 3); Re=0.086 (CH;Clo/MeOH, 95/5).

35  tricyclo[6.1.1.0%%]dec-4-y1)-butyl]-butyramide
[381] The title compound is prepared as described in example 1 but using

(8)-2-(Bipheny!-3-ylamino)-3-(3,4-dimethoxy-phenyl)-propionic acid.

65



20 ES-MS: 409.2 [ MtH] +; HPLC. single peak at tR 6.64 mn (System 1). Exanple
14: (R -3-Methyl-I-[(S

- 3- et hyl - 26 20485 pyridin-2-yl - phenyl am no) - 3- (3, 4, 55

trimet hoxv- phée)nyll)a dgﬁ)pl onyl ami nol - but yryl am no} - but vl borpgrrll"ngmg:(’:deg‘P394l The
title corrpound I's prepared as described in exanple 2; ES-Ms: 25 619.2
[MH-; Rf= 0.044 (qsﬂmzme&mmﬁdt"ﬁs MSxam aviEE] ([‘BL(QSﬁ'l@E)peﬂf ath=

heny! - 3- yl am no), - 3, 4-trimet ho

b 051 oy ! a-Ao R SrsieRy s Re 1 PA) (G MEOH, SFB45 25 6R 85)-2 9 9-tri et hvi - 3
5-di oxa-4- bora-tricyclof6.1.1.02' 6l dec-4-yl)- butyII-butyram de 30 [395] The

E'Sg ! (23 ?E;r‘;%feéﬁgl 'ES p{@ﬂﬁ&@l—ﬁﬂaﬂ’r‘ﬁﬁ&)rj &fﬁpdi&&t}ﬁ)’& : LS pidHfontt e [ 396]
Titl e conpound: ES- I\’é%] .jﬂ]ﬂfél\/é’éiféb?nd ST ngle pea)lg a -?égﬂﬁfgn)g
(Syst em 1) ylaie) G-B, I-EhREioKshHEY1)-Beopioic 181 (Stamypld 5) t using 3-(3,4-

The (Tt e Comsee gD grappetdtonfo bl Py ML (LR BROATAS asieca | 207

yl am no) - 3tHe3itkd cOmpiindE EB QXS - T8 TMH] pﬁ%@%ir%lﬁfdaﬁa(tﬁ*@%'ﬁn@ym [Msi ng
(S)-2-Ami no-3- 67 2004/ 050895 PCTI'US2003/ 037940

(2,3,4-trinet hoxy phenyl ) - prop| on| c acid. Purifi cat | on by I\/PLC
(CHSCNMHZO Ey)le 16 i d J )42 ([Bligheny : 3S _ !
si ngl e pealroptont alibpionicldsi

(R -1- ((|S) 2-1(S) - 2- [Bﬁqhameltrtﬁ-cyhlgﬂﬂﬂddé pr3p2(ré’c}] &ld’bts)drfbe:ﬂgimw GISIIJJBd > o8] Th
propi onyl a o met met hy uty oroni c aci e
title conpg%fﬂ% gfﬂp @'I ég&%&g&f%)n exanple 2; ES-Ms: 618.3 [MH;
Rf = 0.23 (CH2C12/ I\/EO—I 95/ 5). 10 Exanple 17:

(S)-2- ﬁsS) Eﬁmﬁﬂeﬁi@rﬁsyw@mheﬂaaﬂrbﬁﬁnhsmiiﬁﬁ 3-8, X5 3finB@oxRhedyany| am nol - 3-
met hyl - foRy RO 13- eth{1IVHRI-BEiHT=) 148 IS BRI B E! Rad: bora
triclé. 1 1b 29riGR1of6 Y11, cPOE Yk )0 M’-fi‘u Ihnid & conpound T

C.

prepared as Oescri ;
(S) - 3- (4- Benzyl oxy- edyl?ég{ﬁ?b o] °‘1;¢|IS ‘-%éﬁ&gdas‘ief"nbre%bn%"r?fn lo L by usipg [ 400]

Title corrp md(3 Isprdfsil-p KB@IMWB{M Shﬁmahosy-p@dngl)@e@iomt atiR 12.45 min
(Syste

= 0.74 2/ MeCOH
(S)-3- ?23. Benzyl OXY- Hﬁé@zﬁ&?ci%?%@% % 7%&‘?7&}45;1] b@h%?ﬂi“&leé’é?lﬂat[tfoll The
title conp ) 2- (Bi phenyl -3- 20
yl am no) - 3?%'?}95{1@(88’? hoxy pﬁgé f%lqgfrégfpl)fg%gc acid (exanple 1) but using
(S)-2-Am no- 3- (4 benzyl oxy- phenyl) propionic acid (O benzyl -L-tyrosine).
Purificati Stephy. 2 -ph 3-(3.4 henyl)-propionic acid
[387] The tltle compound is prepared as described for (8)-2-(Biphenyl-3-

25  ylamino)-3-(3,4,5-trimethoxy-phenyl)-propionic acid (example 1) but using 1-bromo-3-
isopropylbenzene (Lancaster). Purification by MPLC (CH;CN/H;0/TFA) afforded the title
compound; ES-MS: 374.1 [M+H]"; HPLC: single peak at te=8.95 min (System 1).

30 ropion lammo -3-methyl-butyrylamino}-3-methyl-butylboronic acid
[388] The title compound is prepared as described in example 2; ES-MS:

584.3 [M-HJ; Ry = 0.13 (CH,Cl/MeOH, 95/5).

Example 13: (S)- -2.9.9-trimethvl-3,5-dioxa-4-
35  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 tifle compound is prepared as described in example 1 but using

(8)-2-(3-Pyridin-2-yl-phenylamino)-3-(3,4,5-trimethoxy-phenyl)-propionic acid.
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(CH3CN H20/ TFA) afforded the title conpound; ES-MS: 424.3 [ MrH +; HPLC
single peak at tR 10.40 mn (System1l). 25 Exanple 18:

(R) - 1-{(9S) - ZybeRunambst- Benzyl oxy- pheny) - 2- (bi phenyl - 3-yI g?rgﬁ%o]w%wahe -
i |

propi onyl am nol - 3- net hyl - butvr |}-3-nethyl -butyl boronic e
conpound is prepared as described in exanmple 2; ES-MS: 633.9 LMH; R =

0. 65 (CH2C12/ MeCH, 9[390p)T1t1860rEp(a:ﬂ1ﬁlEsm 7553[M+H] HPLC: single peak at t,=
(R12[(812(B|phenyl | am no 3 345tr|nethoxv phenyl ) -

pr opi onyl afi%{anings Yﬁé@@m}) [OR)( H,95/9( (I S, 2S, 6R, 8
S)-2,9.9-trinethyl -3, 5-di oxa- 4- bora tricvclo0l6.1.1.02' 61dec-4- |

-butyl | - butgys,aiide. (ﬁzﬂ}&ﬁg]ﬁﬁ&ﬁ] %hrorrpound I's prepared as described in
exanpl el b"ur usi ng (

S, 2S, 6R'8S)-2,9, O-t rh 3 f“ggéggé’ inid i Bt iciiing oltedrature procedures:
tricyclo[6 Z]laﬂg, Bﬁ;aﬁk,c&esléwymmeﬂm tBriee ny&b@iyw by aCaplyti¢ CpdodeamincDiaey d

t en- but yl ter 404] Titl E it P ngl e
boak att RETEMinE ith & Msral P Linings Orih (A3 bty S 744G

2004/ 0508956’%%8‘1?8?@%&@317%{% VSB%rvll K. Termaten, F. B1cke]haupt H Kooijman, A.L.

f(R)- 2NEthyI-I-1£ 23/ S, 6R, 8S)-2,9,9-tri met hyl- 3, 5-di oxa- 4-
bora-tri cySpe} e.l?“t)’f]\@lvﬁf &OMF’ 3’&?0@4#?@5?‘% 13‘1’131#&#;7 FE: 'b‘?aﬁfr)c( aci d

E(e S gq%{ @ﬁ{e)ﬁr f%ré@}ng_wﬁmmff({rlﬁm%&n@%% -MEm B ERPL BB I 0T S5 RSB -E 8-

S, 2S, 6R, 8SR-4r)Fd6! by Candongladtisn df 1ox B-QDbwila Bond. Qughodaetallids (1998),d8(8).4-yl) 5

but yl car ba@é{il Ogropyl} carbam c acid tert-butyl ester (exanple 1 (c)) but

usi ng Boc I'he (Fluka). [4061 Title conpound: ES-Ms: 465.4 [ MtH] +.
Exanpl e 20: [392] Title compound: ES-MS: 235 0 [M-HHT'; HPLC: single peak at t
(R-1-f(R-2-f(S)-2-(Bi phenyl - 3- vl am no 345tr|rrethoxy phenyf) 10

pr opi onv| afi6darngSyrann ik RewiOyhHamnedis Bﬂfé hy! - but yI bor oni ¢ aci d [407] The
t| tI e qgnpound is prepared as described in exanple 2; ES-Ms: 618.2 [MH"

(5) -2- [ (R é@ﬁﬁé%' ?é)_l\ﬁ@:hﬁd% @"1“’_ 'ﬁo-)‘ (3.4, 3-trimothoxy-phenyl)-propjenic acid

pr opi onyl am nol - | pﬁen%??/f C’ g'ipﬁ%r §,P1‘e ar(-,n? _aL“b 23, :t%'rg(;ﬁ é@@ Wll met hyl -
5- di oxa- 4- ybﬁﬁ@a)t%qmsz-hﬁhﬁhdxylptﬁﬂy@i:ﬂ@mnibay;id) (ekathpib 1} Buttugihg 2i(@Brofnd O8] The

title conpound is pre
(R) - 2- (B.”Bm - P?“@Plﬁr%ﬁ% C@Otlgyi%@‘%&@ﬁ%s{?ﬂﬁﬁgﬁéin)deé)F}%?ﬁﬂg??P’&lP%da [ 409]
Title egnpayg Lw_ts.ﬁfxd;@mi 4Hi3LU\%ﬁ:€1é‘ caldBt = sssmﬁlqs%@aﬁ 1@t tR 20 11.71 mn
(System 1); Ri= 0.67 ( ci2/ 85/ 5)." Step 21
(R) - 2- (Bi phenyl - 3-yl am no) - 3- (3, 4, 5-tri net hoxy- phenyl - propi oni ¢ acid

Example 14: (R)-3-Methyl-1-{( SL-3-methvl-2-[( S)-2-(3-pyridin-2-yl-phenylamine)-3-(3.4.5-

trimethoxy-phenyl)-propionylamino]-butyrylamino } -butylboronic acid

[394] The title compound is prepared as described in example 2; ES-MS:

25 619.2 [M-HT; Re= 0.044 (CH,Clo/MeOH, 95/5).

=

bora-tricyclo[6.1.1.0%%|dec-4-y])-butyl]-butyramide
30 [395] The title compound is prepared as described in example 1 but using

(S)-2~(Biphenyl-3-ylamino)-3-(2,3,4-trimethoxy-phenyl)-propionic acid.
[396] Title compound: ES-MS: 754.4 [M+H]"; HPLC: single peak at t=
12.08 min (System 1); Ry = 0.66 (CH2Cly/MeOH, 95/5).

35

[397] The tiile compound is prepared as descnbed for (S)-2-(Biphenyl-3-
ylamine)-3-(3,4,5-trimethoxy-phenyl)-propionic acid (example 1) but using (S)-2-Amino-3-

67



[410] The title conpound is prepared as described for (S)-2-(Biphenyl-3-
yl am no) -3-(3, 4, 5-tri met hoxy- phenyl )-propionic acid (exanple 1) but using

(R -2-amn @_& 4,5-tri met hoxy- phenyl) - proplonlca (V(\jﬁcf-ﬁz

(3. 4, 5- G:HgW%ZO 835[411] Title compound: ES NS 408. 2 TNNFRYERI: oingle
peak at tR 10 mn (System1). For the synthesis of

(R -2-am n61,334 (rgmth@cmhenﬁlr)ﬁmpjmmwmlBmﬁp@mmlﬂl’h@l(ﬂfis%&mm 1. 30

[412] Aftefsy ac hyl est er
I s hydrolyse %&anrg éeace ‘S%?“%tg'cé% umsgl (%88% ﬂtgﬁi L}lp%ﬁ%ﬂtgﬁ“aqu%] D20 = +
19.7 (c = {Sym 1)H20); ES-Ms: 256. 2 [ MkH| +; SI ngI e peak at tR 2.11 mn
(System 2). Example 22: (R)-1-{(S

-2-f(R)-2-(Bi phenyl -3-yl am no) - 3- (3, 4, 5-tri net hoxy- phenyl ) -

pr opi ony| am'caaﬁdwe RIS P2 812 L BheRy1-3-AakiRibiyl(2 DUl HileIR M inke ai_d [413] The
tit | e co n lam ow%ﬁﬁlvlﬂﬁltﬁeﬁﬁﬁﬂ@jm Bb@ni:actdS> 'VB 18.2 (MH -;
Rf = 0.20 '.{e%l%cmggo "{i’" D ‘n. i (e uA.a.ﬂ Q‘%%%I@ Exarrpl €

23: (S) (S)-2-(Bi phen yl am no) - . 4, 5 tr| rret hoxy _phenvl) -
pr opi onyl a%rlfh)oﬁ 3’§] N%Ch@ﬂbﬁ)ﬂr%ﬁm 4,5, 5-tetramethyl -[ 1,3 -2yl)

, 2| di oxabozol an butyI I] butyram de [4141 The title corrpound S prepar ed as

descri bed I s Msf%e __

{(S)-2
but yl car ba]

e 04 y th] The title
conpound i ' B 0 ES HPLC. tR
10”21 mn (System 1)[3 0 T@gﬂeg E_ounc 18 prepa:re as desc %egm éxaml_qeibutusmg

S) - 2- Met fayls- ' 21di oxabor ol an- 2- k
f)l(,ltiﬂ car ba%?&%e;ﬁgg?&?wé%ﬂwg%@gp}%g? iﬁert u%lidng%% [4llg)£aTﬁreot ?? |l e )

corrpouh-‘bl |s pr epar ed49H dns esgmporad:tHeMSy At BYISHbt HPLS) single peak at te=
Met hyl t t hyl - 3, 5-di 4-b -
tri czcl o[ 6. @ﬁma’zn&éﬁ]‘é@cl) fyT 9§%ﬁ§§4@%‘§’§§ﬁ§3§fpr (r)lp;/TF} - zzlar bam cI g)é?d ore

tert-butyl ester (exanple 15 1 (c)). [4171 Title conpound: ES-MsS: 413,3
[ MeH] +. EXSt@P'l?.l.Qf"-S%-31(4{Ee§£V13x{r iy A= Bighe@n el v dmito Rt dpfimcacid, 4, 5- tri met hoxy
yhenyl) - propi onyl any@ql 13 ek Q¥hp itk Ve propd Wrdeseibed for (SR mirpﬁﬁféﬂ)-@l c aC' d

20 [418] The title conpound is prepared as described in exa

618. 2 R0 Wlampmod-363 4 6rinetngyphrasdi-propivnis acid kera@iple hdbup usikg (Hit2- Ammoa3-23 m n
and 6. 36

(4-benzyloxy-phenyl)-propionic acid (O-benzyl-L-tyrosine). Purification by MPLC
(CH3;CN/H,O/TFA) afforded the title compound; ES-MS: 424.3 [M+H]"; HPLC: single peak
at t;=10.40 min (System 1).

25
ropionylamino]-3-methyl-butyrylamine}-3-methyl-butylboronic acid
[402] The title compound is prepared as described in example 2; ES-MS:
633.9 [M-HJ; R¢= 0.65 (CH,Cl,/MeOH, 90/10).
30

bora-tricyelo[6.1.1.0%%1dec-4-y1)-butyl]-butyramide
[403] The title compound is prepared as described in example 1 but using

{(R)—Z—Methyl—-l-[(R)—3-methy1-1-((1S,ZS,6R,8S)-_2,9,9—t1imethy1—3,5-dioxa—4—bora-
35 tricyclo[6.1.1.02’6]dec-4-y1)-butylcarbamoyl]—propyl} -carbamic acid fert-butyl ester.
[404] Title compound: ES-MS: 754.1 [M+H]"; HPLC: single peak at t;=
11.73 min (System 1); Ry = 0.52 (CH;Cl,/MeOH, 95/5). ‘
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mn (ratio 1:1) (System 3). Exanple 25: (S)-2-{(S)-3-(3, 4-Di net hoxy- phenyl
-2-[12-(3- phenoxyphenyl) acetyl am nol - 25

propi onyl am yI N[(R-3-nethyl-1-((1S, 2S. 6R, 8S) 9-trjnethyl -

5- di oxa- 4- b‘graéz r cy%(;ll of 6.1,1.02" 61dec- 4-yl - bbutyl | -butl’ﬁzré‘ﬁ?'ﬂ)é’“mi‘bl The
title conpound is prepared from{(S) 2-Methyl -1 -[(R)-3-nethyl- 1-((1

S, 2S5, 6R, 8S)step, 13, B-{{R)-TRI-1 T (1R) SlirRXA -44&1@[&6}(.89%9,9%1@&@1-93-cﬁ&ﬁe@- 4-yl)-
but yl car bamgepslticRISIBN 1L’ CRIRAN Lb@EICEbERS$T-Pleb¥ih -Bflallic B FLi-bhiffyiakiepn Of the

2-step 30 (depr ot ect /8] COMENI W npRIRFR PHipereA 85 &4, bﬁ@éafofl &yl Ry using
Boc- L- 3, 4- di net hox [h Ié@aal ani nepgs nt %‘kb{pegh arii Phé((r%-)%% hjéln F)ﬁacetlc

aci ﬂ (Tr alns°’ -pethyigl-(( 59-2,9, ﬁ’ré,ﬂme c%irﬂﬂoﬁ%‘* bw-tﬂQB?l?[ﬁalsl o eﬂrﬂ)‘rer s in
Compound 1 - GRREY P e i BRI Byl o RS lvﬁ@yb&ﬁ%?%fé% peak at

(R 11,76 mvaligeFbtem 1): Rf = 0. 61 (Cr20i 2/ MeCH, 9010). 35 70 VO
D04/ 059855 PON LSS0N31 D3
(R-1-((9)-2-{(9)-3- ﬁé%ﬁﬁ??? hgh‘éﬁ 46%“[[5’[‘?9 ‘phenoxv- pheny! ) -

acgt vl am nol provi onyI am | no} 3- rret hyl - butyr vl am no) 3- met hyI but yl boroni c
aci d [ 420] ckb&ple i B9 DL RE IR

?é?IZél[Zly . Idﬂ ’
und1s repared as d bed in le 2: E
B R PP s prepare 265°%?r.%ﬁ%635dsoxa 4-

(S)-3-Met hyI @{4 }L

bor a-tri cy®l&L VR R 69 63 zYMDQHfoZJSJQ [(S)2 [ 2- ( 3- phenoxyphenyl ) - acet yl
am nol -3- (3,4,5-trinethoxv- phenyl) nroni onyl a ||noI butvram de 10 [421] The
title conpaun 'ap Pe : . 1-((1

S, 2S, 6 : = : -02' 6] dec-4-yl) -
lz)ut %/| Cip?g 3 gian; Qlr3-me \5 g..d 1 ot\, eyl .= DUt yl'b e e |- -d%@?ﬁ of the
-step i bed in examp Ut using
(S)-2-tert- But oxyca[“gg]nu%‘? °§1E P(’%“E‘SB@?‘F %&e&ﬁgﬁmﬂﬁﬁéﬁﬁ BHiec aci d

and (3- Pher(‘RNEY (P%ﬁéﬁj)l—)s ﬂénasﬁﬁi(s;4%%&&&@2&&9%:@1:&&1@ahaal s, Inc.
Rockvill e he partners in eac cou reaction (step B,
exanmpl e 1), respecti [i’é'Pl/ Tiigsompeund: BE TAH 3 ilMH t,ziﬁﬂé’d sipglepeal 8l tkow f oam

(Eg—IZClz’ 12&@7&'\/&'_%%}& bCFé O%I@Hpgﬁ&e%ﬂtglg/s}l 36 min (System1); Rf 0.53

(S)-2-tert-But oxycar bonyl anm no- 3- (3, 4 5- tr| met hoxy_ phenyl) propionic acid
[422] The ftSidpl2.1C ORPRYBRIhES iSnic dcifler t -
But oxycar bonyl am no- ﬁl @hglﬁt;gdoﬁ,ggp%gdﬁaﬂwdqm@) oHefaml e 3)

but startln? o . o .
amino)-3-(3,4,5-trimethoxy-phenyl)-propionic acid (example 1) but using (R)-2-amino-3-
25  (3,4,5-trimethoxy-phenyl)-propionic acid (3,4,5-OCHjz-phe-OH).
[411] Title compound: ES-MS: 408.2 [M+H]"; HPLC: single peak at t,=
9.10 min (System 1).

For the synthesis of (R)-2-amino-3-(3,4,5-trimethoxy-phenyl)-propionic acid see example 1.
30 [412] Afier the enzymatic resolution, the remaining D-aminoacid-methylester

“is hydrolySed'and deacetylated using protocols known in the ari; [a]p® =+ 19.7° (c = 1.04,

H,0); ES-MS: 256.2 [M+H]'; single peak at t;=2.11 min (System 2).

35  propionylamino]-3-methyl-butyrylamino}-3-methyl-butylboronic acid
[413] The title compound is prepared as described in example 2; ES-MS:

618.2 [M-HT; R¢= 0.20 (CH,Cl/MeOH, 90/10).
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from(S)-2-Amno-3-(3,4,5-trinmethoxy-phenyl)-propionic acid. [423] Title
conpound: ES-Ms: 356 [M+H +; BPLC. tR= 4.83 mn (System 25 2); mp. = 76-80
C, [alDz = = 1.01, nethanol). Exanple 28: _

(R) - 3- Met hyﬁi@?‘?"é‘?@%- et hyl - 2- [ (S) - 2- [ 2- ( 3- phenoxy- phenyl o aest s ani nol - 3-
(3,4,5-trinmethoxyphenyl) - propi onyl am nol - but yryl am no} - butyl boronic acid

[ 424] The Exkdnyse 2Br{BRHI(E)i2s(Birtepal P alaainodey8 Midbeihdtimxexphenyle 2; ES-MS: 30
676. 2 [ M HpropioRflamihol-4-16&RACE-P3-Mei]- 1954 .5)5-tefrxasihlle 1 202 1dioxaborolan-2-y1)-

(S) - 2-{(S) myl|-bufiesziié oxv- phenvl | - 2-[ 2- ( 3- benzyl oxkuhenyl ) - acet yl am nol -
proni onvl am no} - 3- ngyiy)l -MHelikiRodpsmidiyprepated 4sMescribed in example 1 but using

S, 2S,6R, 8S5)-2,9,9-trinethyl -3, 5-dil oxa- 4- .

bor a- t r cy &SyPeMathyl-biB- éﬂédclzi4=945)5:119t§m¢th¥1t{éx3%ﬂ@ﬁ*@@r‘%@?ﬂ%1 The title
compound i ) { =2z L+ -3-nmethyl- 1-((1

S, 25, 6R, 85 -@%ﬁ%ﬁgﬂ ﬁ‘é’??&l@%&%{»@?&%%@ ricyclo[6.1.1.02' 6] dec-4-yl)-
but yl car banoyl ] - pr odg13]- dde bitlrcomparind it ehtaindsiasyl credstpeedusy; BSeMiSe7@.3 on of t he

2-step (d segti on/ C i ng) ocedure described in exanple | but using
(S)-3-(4- B@ﬁ%@j o%’tel{RV\gH%dwﬂ (S%%gegé?)PCT / US2003/ 037940
phenyl ) -2-tert-but oxycar bonyl am no- propi onic acid and

(3 P09 SRR sl O £ b 78 YOI I £31 5l i Ppchy 12, 1

respecti ve®y lcahameyl-propyy aZc ettt 4d CHrAlRa8i®hs a beige foam, ES-MS: 842.0
[ MkH +; HPLC:  si ngl d4pdaklbsititle rompound isypraparesigapaipgy to the syatigesty pf £(S)-2-

(CH2C 2/ e )5/ A2 29k 9.0 Ot 2 5 dioxacd-hara.

(95 (4 Byl SO B R F10528 R 892,90 timei s dloxetbore i ¢ acia (426
The title t"mmzlo[lﬁnldl.O%G]Wfﬁ-ﬁébhfgh:drbamoyﬂé@mpbfl}mﬁauﬁc {3 te@t-udyltester (example

But oxygfr bﬁ éﬁ am no- 3-(2, 3, 4-tri nmet hoxy- phenyl ) -propionic acid (Exanple 3)
but starti g "10 from O Benzyl -L-tyrosine (Fluka). [427] Title conpound:
ES-M5: 370.1 [MH ;[4HALGitlé Bmfdudd BE-RIS( B33 pyHL) . Exanpl e 30:
(R-1-((S)-2-{"S)-3-(4-Benzvl oxy-phenyl)-2-[2-(3-benzvl oxy_phenyl)- 1S
acetyl am no] - propi onyl am no} - 3- met hyl - but yeyl ani no) - 3- net hyl - but yl bor oni c

acid [428] Exgmaple 241 le S}l iand@Biphenyl-ylamine) 3«3 deistimatboxvrphieaonmi e 2. ES- MS:
705. 8 [ M Hpropiomylaminol-3-methplchupyrylamino} fsmethvl-imiWheronicaeid

(S) - 2-2¢ S) - 2- ( Bi pher(¢18]3-The itk nonp@indds premared dsriesdribry iptrample 2; BS-MS:
. | . _ h_ _ i 1 . _ .
D ety - P AR XL RN HE Byt S pegies o 2523 i A6

6. 1. 1. 02' 6hifleaidtt: Vsy@ethh] - am de [429] The title conpound is prepared as
descri bed in exanple F but usi ng

25
bora-tricyclo[6.1.1.0>*ldec-4-yl)-butyl]-butyramide
[419] The title compound is prepared from {(S)-2-Methyl-1-[(R)-3-methyl-

1-({18,28,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1 .0*%]dec-4-y1)-
butylcarbamoyl]-propyl}-carbamic acid tert-butyl ester by reiteration of the 2-step

30  (deprotection/coupling) procedure described in example 1 but using Boc-L-3,4-
dimethoxyphenylalanine (Synthetech) and (3-Phenoxy-phenyl)-acetic acid (Trans World
Chemicals, Inc.; Rockville, MD, USA) as the partners-in each coupling reaction (step B,
example 1), respectively. The title compound is obtained as a foam; ES-MS: 782.3 [M+H]";
HPLC: single peak at t,= 11.76 min (System 1); R¢= 0.61 (CH;Cl,/MeCH, 90/10).

- 35
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{(S)-3-Methyl-1-[(R) -3-nethyl -1-((1
S, 2S,6R, 85)-2,9,9-trinmethyl -3, 5-di oxa- 4-bor a-

tricycl o 6. ec-4-yl)-butyl oar banoyl ] - butyl }-car

tert-butyl Jévggzgggnsgdgg[ﬁo] Title corrpound ES- M5: 768. %ﬁaﬂ@%ﬁéﬁ% smgle
peak at tR 11.79 mn (System 1) Rf 0.72 (CHzC12/ I\/EO—l 95/5). Step 31.

0) - 3- Met hyﬂnﬁ%&&%ﬂm%S 2-@11@811 )-plen9h) 9= EB BBERYy~pheRyltli OXa- 4-
bor a- t ri cvgkabido] brBoBAdeEmo L3 Yhath Rk AakRPRIBhdih N Huibor6®E Bar ¢ acid
tert-butyl ester 30 4231lrnd e ddniyd o%n&ﬁ'ﬁ = ab%eééﬁﬁ&?qh dafipledeBSINDed for
{(S)-2-Methyl -1 - R%_@ -methyl - " -((1 286

8S) - 2, 9, 9-G46iZ M LE: anelﬁaeak%émi?(}my@wemé) ReE @2 @MﬂMe@H)

but yl c%r ba%t?ly ]-propyl}-carbamc acid tert-butyl ester (exanple 1 (c)) but
usi ng Boc-1L-"*feucine. Title conpound: ES-MsS: 479.2 [MtH +; BPLC. single peak
at tR 10.05 mn (System1l). 35 Exanple 32:

(R) - 1- { ( S)Exéndnle 7 28X WEER)-Y @iy ) ({135, 136 .8 S)-2 D) 3 Qﬁ@)}fﬂ-l)-'

propi onyl agrN@cyAio el N+ RN ARG AD- RG22 z eYI HeOatni [432]
The title @Qm - RERRPbRH o TafiiR G bhieehifd exanp %632, 2

I[Exaﬂpl e|3f 33: (S)-2-] e imﬂm% é’f g n‘%&%?@%ﬁﬁeﬁﬁr{ H%%%&%
4- di net hoxly((bﬁé&ﬁR)SSb-ﬂ@rﬁ t:nlydthismrﬁaﬂwxmmmakiylbyqbdﬁtlamﬁ ]Iie&érl-sd)-

1(R) - 3-neth -

L1 evel of bt yfpbaf i ek R Tty e i 88 pouna <
prepar ed E(Sepi@t%@tidnhﬁd lmg) pmamiredéscﬁrwd il Sxdgple 1 but using (S)-2-tert-
{(S)-3-Methyl -I-[(R),-3: y] - I-((

S, 2S, 6R, 8J}Utonys: ogylgrﬁgpﬁy 3, -phepy))-gropionic acid and (3-Phenoxy-phenyl)-
tricyclsof Q-cétw%cﬂ?(’{%ﬁ?ﬁo&d Ehém@hik Mh& 3R Q8] Mok Wiswh s BRIJARARLS irP&cH

tert-butyl ester and

( Bi pheny| -@uplingresipn Bst%B,mxamnbtlms;p&pihehyl’Blwmlgpbm¢mdae plfaingd a9 &

R

(R) 1- f(S)(}%i(ﬁﬁ)thé(BHf)gmgwl - 3-ylam no) - 3- (3. 4, 5-tri met hoxv- phenyl | -
pr opi onyl am no] - 4- net hyl - pent anoyl am nol - 3- met hyl - bbut yl boroni ¢ acid [ 4341

The title conpound is prepared as descr| bed in exanple 2; ES-M5: | 15 602. 2
[ M H 20 RrStep 27.1:4S ? i 34634 Aririmethgx y-phenyl)-propionic acid

(S)-2- [(S) 2- ( Bi .phelﬁ%aﬁ 3Th¢‘am)Qwsmthtmslapﬁ@ngbgdfpr@ﬂom& ami noj - 4-

t hvl d
FOR) ~ 3. oo Smion 342,34 rimethon;phopy) progiosic cid Exgmpls 3) bu saring | o
6.1.1. 02" Giate(S)L-MirinddBH(3, 4 )5-teimethex 2Ohdrg Befropibiic t¢idll e conpound is prepared as

described in exampl g b byt US| 09 nd: ES-MS: 356 [M+H]"; HPLC: tx=4.83 min (System
25 2); mp. =76-80 °C; [a]p>® =+ 13.4° (¢ = 1.01, methanol).

Example 28: (R)-3-Methyl-1- {{8)-3-methv]-2-[(8)-2-[2-(3-phenoxv-phenv])-acetylamino]-3-

(3.4,5-trimethoxy-phenvl)-propionylamino]-butyrylamino} -butylboronic acid
[424] The title compound is prepared as described in example 2; ES-MS:

30 676.2 [M-HJ; Ry= 0.14 (CH,Cly/MeOH, 95/5).

bora-tricyclo[6.1.1.0*%]dec-4-yl)-butyl]-butyramide _
35 [425] The title compound is prepared from {(S)-2-Methyl-1-[(R)-3-methyl-

1-((18,28,6R,88)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1.0>%|dec-4-yl)-
butylearbamoyl]-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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{(S)-3-Methyl-1-[(R)-3-nmethyl-1-((1

S, 2S,6R, 85)-2,9,9-trinmethyl -3, 5-di oxa- 4-bor a-

tricycl o[ 6. yobe %sggs,glec 4-yl)-butyl carbamoyl ] - butyl } - Car}*&%ﬁmﬁﬁibﬂw
tert-butyl ester and (S)-2-

(Bi phenyl - 3-yl am no) - 3- (4- met hoxy- phenyl ) -propionic acid. [4361 Title

c o rrp oun d Efenip2-Z0-Sudxfyddtblinylantii-fropRiniagici] 4md {B- Pb.énobcEi—phE@l)Lﬁ’ceﬁB atiiin (System

( S) 2 ( Bi pﬁpi‘%wé?%éé?ﬁnﬁ%algg ! ﬁaﬁmﬁﬁ% Sﬁéﬁﬁs %he) partnérg u} each couphng

ropi onvl agghétidh(4epmB! | Rt MPhe titte R o ah@& 8h 6eidé Fodml he
ltol tloe conpoun%hl-(seﬁewﬁ hlg(l:?gs gﬁsﬁc‘ﬂ%ed E=|-n exgﬂwlme 2; Mi @__ elg§1d§1[an_|]

Rf = 0.25 ESI§:E4 SISt pegk gt 42,39 g Gysicm DpRr= 03

henyl yI =-[(R)-3-nmethyl-1-((1S, 2S, 6R, SS) -2, 9, 9-
trlrrethvl @ﬁ%@ﬂ\é& é%{ a-tricyclor6.1
.1.02,11dec-4-yl)-butyl carbanovl | -et hyl -3-(3.4.5-

trimet hoxyStep eny] (8)B(a+Bardbk ¢ehds1) {2487 buldxgcdrbdnyimdaempaipichid sidr epar ed as
descri bed in exanpl 6[416]blIlhe‘ﬂl$le dpdxﬂﬁ)issynﬂ&&ed?asuegcﬁxéd for ($)L2-tert-

S, 2S,6R,85)-2,9,9-trhnethyl -3 oxa- 4- bor a-

tricycl of 634toxycghogylguino33.3.4 ﬁﬂmy thexy-pisnplHproniems paid tampls P babstarting ,
tert- byt yl npound: ES-Ms: 726.3 [M+H] +; HPLC. single
peak of8 ¥ 60 e84 é’}isn%él?n“%?: Rf= 0.41 (CH2Cl 2/ MeOH, 95/5). 40 73 WO
2004/ 050895 PCTI US2 Qamlomm;@umb ESMS; 370 §M-H]; HPLC: tz=9.23 min (System
-1-f(R) - 3- Methyl-l ((1S, 2S,6R,85)-2,9,9-trinmethyl -3, 5-di oxa- 4-bor a-
tricyclof6./1. 1. 02' sl dec-4-vl)-butyl carbam)yl | -ethyl }-carbamc acid
tert-butyl ester [4391 The title conpound is prepared as described for

{ (S) - 2- Met Byddmylle BG:RR)-13(SVER- [18)-3(4-Behidyl S y2sheBil)-2-[2-(3-benzyloxy-phenyl)-

8S) - 2, f5 9- idetylERiiAy]- ﬁﬂa&w@ Iﬁéthﬂ-ﬁu'wrfirﬁﬁlhﬂﬁ-@-rﬂletﬁvlqﬂltﬁ])&%ﬁxc%ﬁﬂ) 5

but yl car banoyTT- progyid- aaeka diseifré péataxldes%%@dm(e&aﬁﬁ}glz kg mgarm'e 1)

but using Boc- L-alanine (FI uka #g Titl e conpound 4 [ MtH] +;
HPLC: si ngT® -Hid&itlaRseR. 121(@1’12@12@(1 I(I,Sﬂlgéi)em 1). 10 Exanple 38:

(R-1-{(9S)-2- [(S) 2- Bi henyl-3-vlam no)-3-(3,4,5-trinmethoxy-uhenyl) -
C

o oh b o, g (55l e e
0.12 2 " . L
( S) 2( ( Bi ~CIOX 8-4-DOTa- L1 O 1 . (J =St 9 9-

(1S, 2S, 6R, 85
trimet hyl - 35d|oxa[ orge il %ﬁxa’ﬁ’@%]@ﬁﬂlﬁ‘éﬁoyll-eth

yl-3-(2, 3{&)-3ivéthat QRY-3RA&AYLI- (P8, 99-612@3512@@ tnmethyl 3,5-dioxa-4-bora-
tricyclo[6.1.1.0%|dec-4-yl)-butylcarbamoyl)-butyl}-carbamic acid tert-butyl ester.
25 [430] Title compound: ES-MS: 768.2 [M+H]"; HPLC: single peak at te=
11.79 min (System 1); Re=0.72 (CH,Cl,/MeOQH, 95/5).

Step 31.1: {(S)-3-Methyl-1-{(R)-3-methyl-1-((18.25,6R,85)-2.9.9-trimethyl-3,5-dioxa-4~
bora-tricyclo[6.1.1.0>%1dec-4-v1)-butylcarbamoyl]-butyl}-carbamic acid ters-butyl ester
30 [431] The title compound is prepared as described for {(S)-2-Methyl-1-[(R)-

3-methyl-1-{(1S,28,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-tricyeclo[6.1.1 0*]dec-4-y1)-
butylcarbamoy!]-propyl}-carbamic acid tert-butyl ester (example 1 (c)) but using Boc-L-

leucine.

Title compound: ES-MS: 479.2 [M+H]"; HPLC: single peak at te=10.05 min (System 1).
35

lamino)-3-(3.4.5-trimethoxy-phenvl)-

propionylamino]-4-methyl-pentanoylamino}-3-methyl-butylboronic acid
[432] The title compound is prepared as described in example 2; ES-MS:

632.2 [M-HT; Re= 0.15 (CH;Cly/MeOH, 95/5).
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[442] The title conpound is prepared as described in exanple 1 but using
{(S)-1-[(R) -3-Methyl -1 - ((1 S, 2S,6R,85)-2,9,9-trinethyl -3, 5-di oxa-4-bora 20
tricyclo[ 6. iyd M40 yI ) - butyl car bam)yl ]-ethyl}-car

tert-butyl ester andsq;e P@%gmﬁ‘ﬂﬂm

(Bi phenyl - 3-yl am no) - 3 (2 3 4-tri met hoxy-phenyl)-propionic acid. 1443] Title
conpound: ES-Ms: 726.3 [ MtH] +; HPLC. single peak at tR= 11.71 mn (System

1); Rf=0. Exa 40:
é%#&*g?&ﬁ"?&*z arheehy 1]32 j%ﬁ 4 8ine

é?ép?oﬁif’éﬁ e LR DS ;

iyl gligg‘gl J ) . —
gogggu? I2C12/ VeoH, (6315 The e ponipoynd exan‘gared z&s delsEc?lb in ex ?119!1%1601 lgut using’ -
(S) - 2- (Bi phenylmén L1a dn@hfidr D%R*SB O(Shrindethl B 5-diofBRubgta1 - ((1 S, 2S,
6R, 8S) “ggl trlj)r/rlet Pl-@m {(l ogg% - oraﬁLtrl cyc oy(1 : Dﬁ%zmé%adec 4-vl) -

butyl car baWh&‘WlP[ﬁelt hot jglecﬁﬂdbbwmb@@oyl}rhgqyl}meba@m@ pedd é@hblﬁmmtelr endSBar ed as

S 25, 6n, SqEHTERy Erlndh (U8R phedpphige By -1 ((F

tricycl of 6Title fboﬁﬁolﬁl]:ldEEMSW3)3 311M-¥;H]E,&Eﬂtiaﬁmyig]e—1mahyi th=a&7b anih €Syateindl); Re
tert-bupyl =e3beCHAOYMSDH, 25/5).
(Bi phenyl - 3-yl am no) - 3- (4- rret hoxy- phenyl ) -propionic acid. [446] Title

conpound: E)Ean%@eyﬁ@ﬁ)?f ez -2lTlB{p§enﬁJ3&9 inBRAN3 A%5-tHethbky-BRedP? _(System
1) Rf = 0. 1= (o] 1 ID}./;1 = " "1-(32)%. Uljl&rgélwbzo 3ru37940

Ex le 4 - | -
prgg}ooﬁvl am nol - prodl oﬂvl am no S bneaﬂﬁw%u%[v%boror?l %éﬁa{éﬂ%%ﬁ B['I&Egn%/i tle

conpoubl i 6022 Byidt]e Rsad. deSELChAdeOH, Qe’»tia)rrpl e 2; ES-Ms: 5 530.3 [MH"; Rf=
0. 051 (CH2Cl 2/ MeOH, 95/5).

T
b-
P

(S)-2-(Bip enI- -y - (.3, ' | N{(S)-1 r(R)-3-nethyl -
1_((1 S, 2 garipleds: g . pmarisls g AngLng L B onl(alr&n -4-
6.1. 1. 02' elgdyl-peniz jonazbaraThe title

ST _l 4y ' FYDI e 1 but u5| ng
{(9)-12¢ (R - 3- I\/Et hy|[4$5]( (Tbe gﬂg @m@g}sge@r@qsﬁewﬁ?m el IR uEbE O 2

tri cye! ol SyshadnlgOl ARS3%ith)i- 1Y b BRASTEYS cfhi s L RARGraaCl

tert-butyl
(Bi phenyl - &cydi@[m o)A Riet-3-Y)-tityie dbanyylphetyi} Ferhaoop acid fazt- Bty lcstef 4ddf)-2 tl e

corrpound égp eﬂzgng%wwg@?%yxy-%@%?&mpﬁca%Ll(d at tR 15 11.39 mn (System

( R) 1 { ( S) 2-[('S) - 2{ipé1hand cohrpouAdBROMVES 37083 PMAITTEHIRDRY siffie pydlat t,=
25  12.03 min (System 1); Ry= 0.70 (CH,Cl,/MeOH, 95/5).

4-methoxy-
propionylamine]-4-methyl-pentanoylamino}-3-methyl-butylboronic acid

The title compound is prepared as described in example 2; ES-MS: 572 1 [M-HJ'; Re=0.25
30 (CH,Cly/MeOH, 30/10).

Example 37: (S)-2-(Biphenyl-3-ylamino)-N-{(S)-1-[(R}-3-methyl-1-((18.28,6R.85)-2.9,9-

trimethyl-3,5-dioxa-4-bora-tricyclo[6.1.1.0%°]dec-4-
trimethoxy-phenyl)-propionamide

35 [437] The title compound is prepared as described in example 1 bui using

{(S)-1-[(R)-3-Methyl-1-((18,28,6R,85)-2,9,9-frimethyl-3,5-dioxa-4-bora-
tricyclo[6.1.1 0*dec-4-yl)-butylcarbamoyl]-ethyl}-carbamic acid fert-butyl ester.

[438] Title compound: BS-MS: 726.3 [M+H]'; HPLC: single peak at te=
11.24 min (System 1); Re= 0.41 (CH;Cly/MeOH, 95/5).

40

73



pr opi onyl am nol - pr opi onyl am no} - 3- net hyl - butyl boronic acid [450] The title
conpound is prepared as described in exanple 2; ES-Ms: 20 560.2 [MH-; K
= 0.023 (CHyfglnbodnekds 95/5). Exanple 45: (S) 2-(3-1sopr

yl ono)-N-{(S)-1-F (R -~3-methyl -1-((1S, 2S, 6R, 8S) - B o8
2,9,9-trinethyl -3,5-di oxa-4-bora-tricyclo[6.1.1. 02

| ddec- 4- y13tepa7.¥1 f8)-bafoyi-Metitvhrdf(§1S2S,dR38ZN-59. p+timetibY.8-dikerdtborapr opi onamni de
25 [ 451] Tmlctlbrﬁlleﬂlmnﬂ)-b&vmmmbﬁuemsl}dﬁﬂﬁfﬂmadd tam-etglnggtee 1 but using
{(9)-1- [(R) - Met hyl[439] -Thé 1itlScatfpdind &Srepardd £-desdried Ryl {(S-Dmbtora-[@)bor a-
tricyclol6, JIE/?% éﬁ#dec R 39308 e D 3Rl 4 S eidyefeFS DB 1a8h -

tert- butyl

3-1 | . [452
it Z°€%ﬁpp%‘t‘%13*‘ﬁm%@’ﬁ§%%%% e atta e R o by

(System 1)k ahpmed’ﬁlzka)(mzclz/wem 95/5). Exanple 46: (R -1- {(S)-2-f

(S)-2-(3-1sopropyl - vI S4M? n

pr opi onyl am nol - pro yllgﬁn%%- gn thy %ﬁﬂﬁ{% h%ﬂgcﬁggfﬂg%ﬁat%e ti tI e
conpound i $0.9r &EA(ISS: gtemq)descrl bed in exanple 2; ES- : 35 560.2 [MH-; Ri=
0.22 (CH2C 2/ MeOH, 95/5). 75 WD 2004/ 050895 PCT/ US2003/ 037940 [ 454] Exarrpl e
47: (Sl N{(S)-1-T(R) - 3|\/bth|-|-( IS,ZS,GR_,SS% 2 9,9-trinethyl-3 5-di oxa-
4b0raQr| . 1 S)-2- 1-3-yl 345mm3th0x-h il

' 6l de- but ) Prepiehdami ' lecasid ani (2

3,4-tri rret hoxv- phen\[‘ﬂﬂﬂr&]hsuﬂamrdpowwemetSldte$0elbcﬂbnmmmqﬂe|25E§rMﬂar ed from

S)-1-
(EI)S 2S, 6 %%%ﬁ@t}gy?‘trollge(tcfl{lﬁplzgwg)%’i%/a 4-bora-tricyclo[6.1.1.02" 6] dee- 4-yl

)- butyl carbanoylj-ethyl}-carbamc acid tert-butyl ester by reiteration of
the 2- 5 epExdntid93niSEIABiphaolplyilaaiho pNg(Bdu[(R)-dasahylbied18.0S SRBEM2¢0.9- but
usi ng ( S) - Ry 53ti6:2a-Bbéra-tityoaTs N XY b Ay bupylepbatio ] -ali1g-208 4-

3- Phenyl - piriagiryv-ohasidnobiodiaideas the partners in each coupling reaction

(step B, exanple 1).44 S%@h’ﬂ!%xﬂpo&@ 1sTﬂrEﬂa?e&@'EB%1Bgd 1@%@ e 1708 uﬁn%'\_f*"‘ﬂ +;
HPLC: singl e peak at t é; em 1 0. 32 (CH2C12/ MeCH,

95/ 5). Exafff)ré-[@-3 Wﬂlyglf@tsr@ﬂ 6R8 X ,92r1{n@1$yl-3 5-dioxa-4-bora-

-2-(3- J t |
pheﬁlyl SP%IS%”&%%%&? %B‘i#s a%nﬁa E%g%/ or (l)cn?céd gét'laltﬁlg St[ergrg]](s)r%e t|t| e
conpound | Biptreaplad- ylﬁnmm)de@g?rtl -bredethoxyephanyl)-progionkeScMs: 570.3 [MH ; Rf
0.22 (CH2C 2/ MeCH

(52 [19)" - (5 pherti Iy Rsfod Heavy: 23 MR L Grng pek o
528, 6R 89y B ST R PR R GOm0 45

25  Example 40: (R)-1-{(8)-2-[(S)-2-(Biphenyl-3-ylamino)-3-(2,3.4-trimethoxy-phenyl)-
propionylamino]-propionylamino } -3-methyl-butylboronic acid
[444] The title compound is prepared as described in example 2; ES-MS:

590.0 [M-HJ’; R¢= 0.033 (CH,Cl,/MeOH, 95/5).

30  Example 41: (S)-2-(Biphenyi-3-ylaming)-3-(4-methoxy-phenvl)-N-{(§)-1-[(R)-3-methyl-1-
((18,25.6R.88)-2.9.9-trimethyl-3.5-dioxa-4-bora-tricyclo[6.1.1. 0*%)dec- 4—v1)-

butylearbamoyl]-ethyl}-propionamide
[445] The title compound is prepared as described in example 1 but using

{(8)-1-[(R)-3-Methyl-1-((1S,25,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-
35  tricyclo[6.1.1 .02'6] dec-4-yl)-butylcarbamoyl]-cthyl}-carbamic acid ferz-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 te=
11.63 min (System 1); Ry= 0.46 (CH;Cl/MeOH, 95/5). '
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20 bora-tric[6.1.1.02" 6] dec-4-yll-ethyl]-butyram de 1457] The title conpound
Is prepared as described in exanple 1 but using ,

S)-2-Meth 2- phenyl -1 -( (I
{S( 2)S 6R, 8S) WZG%BA[QA‘St&rgFrrthyI y3 5- ((Jll(oxa 4-bora- tricycl o[ 6. (iT"_'ESZB%m"MO
6] dec- 4-yl ) - et hyl car banoyl j - propyl }-carbam c acid tent-butyl ester. 1458]
Title conpound: ES-MS: 788.0 [ MtH] +; HPLC. single peak at tR 25 11.66 mn
( Syst em 1) Exdripte 42: {R)-( Gt REMR (Bliph&ib/1 5} vlarfinep34@mbthoxy-phenyl)-
{(9)-2- Nemxabiohvlﬁl_ﬂﬁb%-ﬁmmmm iSiR BbitRbSBhicZkcl 9- t ri met hyl - 3, 5- di oxa- 4-
bora-chc?/cI 0(6.1 1[?37]6f1@6ﬁtlécclyxhﬁjmﬁaﬁwr6%im&chbﬁdgpéédahpl‘ea%f %8 (F aCIhd
tert-bu st e C is prepared in analogy to the
synt hosl & %ﬁ)%@@ﬂ]g 55051 Gt AR prep 9y
Methyl -1 -[(R)-3-nethyl -1-((1S, 2S,6R,8S)-2,9,9-trinmethyl -3, 5 di oxa- 4- bor a

tricycl of 6pdady025; bﬁ@%én&{hh}f&ﬁﬁm 28 i dis i hx}nﬁﬂ §- 1 ?sq'ﬁ%iﬂ-
oy T G el L S s T T
(R -1-({9)° AYI 4 - 11'- ropio g et hox

[1Y- -iia
propi o (éll am noJ - 3- m!t QI - ﬁ?lxt/l?y? il 8}5%@ éedﬁdﬁf&es Fﬁ?yﬁkgloel}%lﬁlpﬁal g(IF%iGOl The

title compg@pd- [(Bya@mﬂ@mc((mzsi@s,esy 1;9@ timeyBRITPId0:12:4-EiFalVE: 652, 2 [MH:

5Rf 1_ (() S)Z 2 2. ( %}250 1%/1 dec—4—y§} Butylcar amoy. ?gft/hgl pc%r ?lmlfcca-l.;/lci'] t%% (-)t?u:%{zloe:gtz? g:% (S%arrpl ©

- 2- ( Bi phhemibhedylvd-are)-333(AdinRiHQKph bpioflE @gonvl am nol - 3-
nmet hyl - ((B{ yphgnyl - | -zfl S, 2S, 6?5 &ﬁ/ﬁgﬁ 19 trinmet hvl -3, 5-di oxa-4-bora
&

tricycl o [ 6.1.1.02 IG‘E’]déF ejcopppued: I’ﬁﬂ‘l}’l)sbﬁﬁﬁber[ﬂ}ﬁfﬂ]e HREC) simefe peakiat &~ onpound

'{fsg)fgﬁ,@mﬂgf AeRGLDTG A CXPIHL Sh R, 43510 5

S, 2S, 6R, 8S) - 99tr|rrethyl 35d|oxa4bora-

tricycl of 6EdandplO24. GRYeq(Sh-24(B)-elBihed/ Bapminb x- PL DMithetEEPFHENGACT d
tert-butyl Bk h. fre Ion Jamino -3~meth 1-but 1boromo acid

2- ( Bi phenyT - 3-yT am " EIEE g{dﬁnﬁ _y eﬂs%¢cﬁﬂb&ﬁ&h&p1e[z4@%m§l“e
conpound: ES-Ms:. 72 HPLC. single peak at tR 11.87 " mn (System
1); Rf20= ossmmcm#m(cwwe%w rrpl e 52:

(R-1-{(9)-2-[(S)-2-(Bi phenyl - 3-yl am no) - 3- (4- net hoxyphenyl)

pr opi onyl agi nol - 3- gt zbut vrvl.am.not - 24 |.~gthyl ho CcJ 463] The
title co 1_?235..-2%-5 ropylpheayl p¥§(§ﬁ3h G -[MH ;
Rf = 0.13 hdrpnmetyl Ora-fige DR T T]eqibot-3-

e Rhenyl)-
rot easone
[451] g title compoung is prepared as described in example 1 but using

chynot 5 g/ ps¥
{(8)-1-[(R)-3-Methyl-1-({1S,28,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-~
tricyclo[6.1.1.02'6] dec-4-yl)-butylcarbamoyl]-ethyl }-carbamic acid zert-butyl ester and (S)-2-
(3-Isopropyl-phenylamine)-3-(3,4,5-trimethoxy-phenyl)-propionic acid.
[452] Title compound: ES-MS: 692.3 [M+H]"; HPLC: single peak at t,=

30  11.49 min (System 1); R¢= 0.24 (CH,Cl/MeOH, 95/5).

‘propionylamino]-propionylamino}-3-methyl-butylboronic acid
[453] The title compound is prepared as described in example 2; ES-MS:

35  560.2 [M-HJ; Ry= 0.22 (CH,Cl,/MeOH, 95/5).
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[ 464] Exenplary | C50 values determ ned according to the test described

above for conpounds of fornmula | are given below (Table 1). 20 Table 1
Exanpl e 1 C5 lts of Exanple 1C50 [M (results o r two
exper | nents?v%?ﬂo?l\%ﬁgesgperl ments) 1 0.0046 / 0.0024 28 O. %ﬁg@gz"ﬂg'{’}%‘gzs /
0.0021 29 0.004 3 0.0017 / 0.0014 30 0.0059 4 0.0019 / 0.0015 31 0.0022 5
0. 0013 / O[4¥ap6Egiznile 0:38)-N6{(S)- DORY-I-MethOD1.9(183SGROBAD . 619 80A8hA1-D5 Q4R 35
0.0023  K23-W3rdpi2fclé[60. 003 Re34-1)-0@$BarbAnOd L dth)1} - BOain3Ep8pdRaning)-8029 /
0. 004 37 0(09A3iRe063 2Ry D-pashloharidd038 39 0. 0019 0.0013.40 0.0022 0.0017

41 0.0012 0.0071 4248510042 titfe <O &Iﬂas&e dBrod- 913@5‘301\4@@%1 -10. 0015 45
0.0013 _0.0015 46 0. 0019 22 0.001 08 77 K047 0508

PCTI USZ@)OS[@%?@:@B 85)2.%9-opathn S, i}d%@#-bowﬁmy@déll 15@ tegded)- 25 0. 0008 51
0.0043 26y, Eggﬁggl 4 f
devel oprrent ?ﬁéﬂgﬁ@&ﬁgﬁé]sc? g%g?er" St%r%/mltééeé& ?é@sg% e%ng p(tjlrjir f ?Zzay

Trail 1i ga(d!tpmtﬂsttiomfsqwng)tprmdﬂmrdcambeéilﬂ exampled ciug nmguéS)ﬂ‘-Amn’nceB}m alaki | |
trimethoxy-phenyl)-propionic acid and 3-Phenyl-propionic acid (Fluka) as the partners in

each coupling reaction (step B, example 1), respectively.

10  Title compound: ES-MS: 706.3 [M+H]"; HPLC: single peak at t,= 10.81 min (System 1); Ry
= 0.32 (CH;ClL,/MeOH, 95/5).

Example 48:

phenyl)-propionylamino]-propionylamino} -butylboronic acid
15 [456] The title compound is prepared as described in example 2; ES-MS:

570.3 [M-H]; R¢ = 0.22 (CH,Clo/MeOH, 95/5).

propionylamino]-3-methyl-N-[(R)-2-pheny]l-1-((18,25.6R.88)-2.9,9-trimethv]-3.5-dioxa-4-
20  bora-tricyclo[6.1.1.0*]dec-4-y1)-ethyl]-butyramide
[457] The title compound is prepared as described in example 1 but using

{(S)-2-Methyl-1-[(R)-2-phenyl-1-((18,2S,6R,85)-2,9,9-trimethyl-3,5-dioxa-4-bora-
tricyclo[6.1 .1.0%%dec-4-yl)-ethylcarbamoyl]-propyl} -carbamic acid teri-butyl ester.
[458] Title compound: ES-MS: 788.0 [M+H]"; HPLC: single peak at =
25  11.66 min (System 1); R¢= 0.79 (CH,Cl,/MeOH, 95/5).

-2.9 9-irimethyi-3,5-dioxa-4-
bora-tncw:lo [6.1.1.0*%1dec-4-vy])-ethylcarbamoyl]-propyl} -carbamic acid tert-butyl ester
[459] The title compound is prepared in analogy to the synthesis of {(S)-2-

30 Methyl-1-[(R)-3-methyl-1-((1S,28,6R,88)-2,9,9-trimethyl-3,5-dioxa-4-bora-
tricyclo[6.1.1.0%%|dec-4-yi)-butylcarbamoyl]-propyl}-carbamic acid tert-butyl ester (example

1 ().
Title compound: BS-MS: 499.1 [M+H]*; HPLC: single peak at t;= 10.78 min (System 1).

35

propionylamino]-3-methyl-butyrylaming}-2-phenvl-ethylboronic acid

[460] The title compound is prepared as described in example 2; ES-MS:
652.2 [M-H]; R¢y=0.22 (CH,Cl/MeQOH, 95/5).
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cells with the ligand. The assay conprised Al amar Blue, a redox dye that

fluoresces when |iving cells reduce the dye. Wen cells are killed by
apopt osi s, ing environnment is oxidizing and t t
reduced and no ﬂ@ﬁ%%%%scence can be detected. As illustr ﬁgﬁg¥ﬁmhéﬁgﬁre 1,

TRAIL induced apoptosis in Jurkat cells. 10 [466] A screen for anti body
agoni st s wizapplefSor (59-2-[($4-2-Bipkang] -Byiain Qe (4-mebthbx - bieenbRprogosidminho phd B
cel I s wer e netisdd/-f(R)-PapkbwNd s(1 STES6R 8SMP Dioneintathvt-8 Jalieen-4@o - arrayed into
384 wel | pladvew@and.of idowheistvaiabmiiays of growth, 20 | of supernatant
and cross-1linki ng amlpcrphetmo edh&prepeeasmeaaﬁmﬁneﬁn&pwmm&ﬁigl .

Twenty-four_hours |ater ded and_24 hours |ater the

pl ate was nedd- M§fhﬂbl'éﬂ1)ﬁ?calﬂf‘él§¥1 (@§Q§él 33)?359 %B@F?thl’/lé WEOKE-4c¥Bt-ai ni ng
| f th
T

domas that gave-a positive
signal in 2HBipkswyyB-Weminod-dH4ehabhmxy; phelﬂoﬂhMBm’mmdldpurl fied. Twenty-one TNF

receptors were clone ed A1 t.,ed on

wel I's and the three glﬁgfx’gglggé re su tc???g [MREEE@ ﬁg’lg!f@e e results

show t hat @7 46n as¥sichOD: R§_WBE Ht_;d:y/l\,[&ﬁ,ptgwje wi th DR5, and thus, were very
[

specific. See, Figure 2. [468] gure 3 dlsplays a dose response anaIyS|s
The 3 éﬂtlbody agonlsts shom/dlfferent dose responses relative to Jurkat

cel I Killi pgamp b vIPRLRRS6 )} BN -rhtHSK hn sen for
further sty Ghyiahiig ifo} -2y -5th F1b8idhic _has no
functi onal “actIvity. 463) Tﬂ%ﬁitle‘:@ﬁﬁ:mulé?ﬁg ﬁd&%ﬁ%%%?%@{l%@msm

determne if the ant bod y apopt s7and not by
some i ndi ré@ISQM-Hb,rRﬁp@ﬂ (G GiEe B, Sﬁfﬁ) we ran Caspase-3 activity assays.
Ant i boqé or ligand was m xed with cells at various concentrations and cell
extract's were generat ed from t he treat ed ceI I's. A fI uorescent substrate was
added to t s ' aagomgaspase 3, an

i ndi cat or of 78 WO 2964}’ Cﬁ&&ﬁﬁar?@%@ﬂﬁéhﬂﬁte@ﬁﬂﬁd@ccoﬂhﬂ@tmesast déseritedt | body
stimul at.ed tosis in fashi | igand. Figure 4 displays
the resul t§€§V[e%9r(ﬁ°mﬂ‘?8m§f°ff2@?§ﬂag];arﬁﬁgeléﬁ%]?‘ﬁgwl%w col on and nel anona cel |

lines was determ ned. Figure 5 shows dose response curves agai nst vari ous

attached tygggicell lines. 5 Al of the cell lines are sensitive to the DRS
apopt osi s inducing antibodi es except the HCT 116 bax/ bax- cell line, which
i s incapabl ST TiLd the sane
exper i rrgnt L%ianlpg aut[diﬁj”ml(lie‘“{éggéea&xgﬁﬁéanc JF?DZ’%'E"F] (Fefs s.id#lﬁ?D and
ZR-75-1 ar 2 m%aeﬁuﬂﬁ%ﬁfﬂﬁ@,—v\her eas,
NCE- 7 and NDA-NB. 23] ar 30046/0.06240 28 0008

2 0.0028 /0.0021 29 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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10 [472] Figure 7 shows that tunor cells are sensitive to the action of the
anti body but normal cells, human lung fibroblasts (HLF) and human unbili cal
vei n epitheky s (HWEC) were resistant as indicate i.r lack of a
dose responsl‘,*e(ﬂo[o%g%%dsm further denonstrate the point thg?ﬂ}n/]g“;rogrﬁst’%‘gl | s are
not killed by the antibody, human |ung fibroblasts, human manmmary
epithelial |[cel2s and nornaloogri mary 15 hggran hepat ocyliopg7 wer e assayed for
caspase 3 actiaty [folTowmgmeireat ment ws§h the DRS gkt body. None of the
nornal cel ISTshpwedq actTviggpoghereas| DOk fpriTcurghohymphoma| and Jur kat
cel | s showtCgspase actTv MJH aASSOTT ort?}i Wt apuptd@dg& See—|Fi gure 8.
[474] | n agh t',FT"ﬁ €atv3; O'OO?vari afeanter—eeH—+ne—+s—wped{out by the
anti body, Wwhereas—thenrerro—HEHF-s—andHVEC-S—are—-conplet-ely—umaf f ect ed by
the DRS 20 antibody. [475] In vivo efficacy of the antibodi es was tested.
Ten mce were injected wth 5x106 cold 205 (colon tunor cells) _

subcut aneously at day 0. Treatnent with the DRSS antibody (400 g) was
started onEBxEmpladd: After 2 injections with 400 4g of DR5 the 5 treated

ani mal s showed no ewjgan 1 L l.;had

| arge 25 tunors. Thﬁgéﬁhg&%&)‘%{tioﬁ%&' sg%gg@éﬁgogﬁé%ﬁ?ﬁé\é&?%f\% vcgc!nef’476]
The st udy expsessmdreni pudfied Trad ligimdDend t&Red iffdrelurcet celktte detaingine ifark conbiki® t unor s
or died. The treated m,ce showed no. dj sease_ . The experi was term nated
at  day SOPCUAMI g Heay, Tp wspicempgioe! RIBTRY BSHEHPR fyotig Ay ResoHied any
rel apse atlidaycdi| redubt ld§e. OWtiat PEIRE: kiha K30dpapideis, té fdsaifay estitbiihefiTOWN
graphically. The arrows refer to the 30 treatnent days. [4/7] The previous
exper i ment O%giatng gaththe dye nehreducrdaad ap Hlygrescepcefan b fetgeie -tﬁéﬁb‘é?@ﬁgl}a of the

anti body, mewear TRA, Habcd dodhidSis BORAcA BIRONSE study. The group size was
expanded to 8 mice per group and 50, 200, and 400 g doses were given as

described in the 79466 Z08nc050308bRyRLUSHo0as: oafoned. ey wergsmuiunigee dose

o) bses BRI LBGGIE AR yelTA0) RYE0RRS BRI KESS: Lror
nmodel , t hearfptdeN®84 Wl plaies AR DRGORg s¥vRsal AbFREIWA 7BW. of EipeEnalt bnd | Nne was

nore resistant _to the antibodg in5 vitrao. The group size was 2 mce. The

treated ni@essdipbmegntiveiyasiadded toavalls pentaining dnckatgells. T wenty-fpahews latste ni ce
d wi i , i 479
treated w élé}n%%nm?}{afwa%’%e%ﬁaah maiﬁ@?atéﬁ%%g?{g%m%d u§ﬁ1§ an A GHESE Sév%rha}a [ DR]5

Since different ce I nes show various es of senSitivity tot
ant i bolby, musitivepletls eahtainiag gesibvabpreestingehtisodids|warpidentifies. syner gi st s t hat

sensitize [467] The specificity of the positive antibodies was tested. Three

hybridomas that gave a positive signal in the assay were sub-cloned, expanded and purified.
Twenty-one TNF receptors were cloned, expressed and purified. Receptors were coated on
wells and the three antibodies were subjected to ELISA analysis. The results show that the

20  antibodies were only reactive with DRS5, and thus, were very specific. See, Figure 2.

[468] TFigure 3 displays a dose response analysis. The 3 antibody agonists
show different dose responses relative to Jurkat cell killing. Antibody A
had the best potency and thus was chosen for further studies. Imgenex-257 is a DRS
specific antibody that has no functional activity.

25 [469] Caspase 3 activation was determined. To determine if the antibody
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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10 resistant or pertly resistant cell lines to the action of the antibody.
We approached this problem by anal yzi ng apoptotic pat hways, determ ning
where apoptosis could potentially be blocked, and what té es of small

mol ecul e syn&? §1%P08B5u1 d be pro-apoptotic in nature. [48 fmﬁ“@m@“iz
depicts the extrinsic and intrinsic pathways for apoptosis. The key points
are that t cel éaﬁ’t}ﬂﬁf' Xnress Lohlbitar RRARLE T %ah Ps; Bc12
that 15 b%@&pss tk;ﬂg re e(%g of <§fb r%é-?%%giﬁto E|Irc prottgimlezh .cé}t% %d SMVAC)
from t he nilispleysathelrasalts. The bl ocks establ i shed by these proteins can be
overcone by the additikan Qf C. C . .nhibits the LAPs. A C mmetic
called LB 672 was te@?@d @greﬂéﬂégogl?ggf%ﬁmeﬂgﬁﬂg?légw me@??’@ﬁfelﬁbﬁgévﬁgi tize

t unor cel | determitidile Figire 6 Rhots ddserddinseganéssgainkt4Biibus-dt@lied thdosdulimes. he
effect of the SMAC minetic on, A2058 | anomg . 20 cells. .Previousl we
showed haﬁﬂmg@éeﬁpﬁﬂa@sw ¢ Pﬁ@@ﬂ@ﬁlﬁ_ ugiBE FibodivE PHRSBYES HES  gr aph
shows t hat 1 tebdx/dak Sadli8theMvhidh RNACapable o PR yARl Jub Bsbpicaise conpl etel y abl at ed
while the 672 compound has virtually no activity on its own. [482] Figure

14 di spl ays dose r esifdHs &igirapuisplannilic seme erpempricatriagfout ¢ Férmus hreast

concentr at | : 38R ANONR. ﬂégﬁg - . ells are
25 parti al Fé;l@%ecglﬁshtﬁ %ﬁﬁ@@uﬁgﬁg@gnm ti zeegﬁfta%éﬁoow gl\@gflggg%ﬁ%@%% 100
nM . Howevwhereasp MCH-fpod VA IMB-28k atelsensittwEC or HLF cells are sensitized by

the S m nmetic LBG7 . 483 i 15 shows t he.phar nakaoki netjc
propertfes of SMAC. 6[4@84&@%623@0‘%&5%%%‘?8@? arff?%ﬂtgvﬁ%?\g% CE%?%%d to test
the use of antihody BRSMRalicell, hiuhen Bing SibiIRIsIORETLBY A&l Hiindh unbiiscab idvBpithalidli gur e
16, proteasqne inhibitors 30 pé@ent thtge,prot eas‘i?me from degradi ng | xB.
This in t ufSsSHEVES) Svertissistentois dadiented\yy their lagleQi dosekefgoRset o transl ocate to

the nucl eus and i ni tjygde 14 AREG deRbh@Rtlhe @%@thatln%% @Nlare Abi1Glcd bythe
anti-apoptotic factors.” 80 WO 2004/ 050895 PCTI US2003/ 037940 [485] "We first

t est ed whetttibodyhumen dmedfibrettiasts, heman memmmdrisapitbélial eellstandwoemest ptimaro DR5 by
the additi f } iJ: L i-ahi bi tor.
Fguret7 Sitafinghbene TsBMREELPLiR S3ba 00 SudFRy IR aTRan ) 00
resi stant &Mibé8Y Nomd sfihesdrhnal dells tiveved attivaty wierdéabcDOHTI2o¢ulablylrp86iha Ve al so
obt ai ned several pqtent t easone i.nhibitors. , The conpounds that showed
Che best crrbrat labewt! Gipearaationpuotikd it Sooera g faues.
demonstrate that thegaesCaTRAUAGS ROV & Sabive bahcbielGine AR Hifdaltt bygkee is a
narrow wi ndow between toxi ci ET% and tunoricidal efficacy in vivo. See,

Fi gure 18. aiftibgdy, Wheecapribe eainghlLF iine HMEG's serpompletey vpaliimed bythe BRE he DR5
10 antppodj a8 4oee, Figure 19. The proteasonme inhibitors sensitized the
resi stant hepatoma cel |

[475] In vivo efficacy of the antibodies was tested. Ten mice were injected

with 5x10° colo 205 (colon tumor cells) subcutaneously at day 0. Treatment with the DR5
antibody (400 pg ) was started on day 11. Afier 2 injections with 400 pg of DRS the 5

treated animals showed no evidence of tumor whereas the 5 mice given PBS all had large
25  tumors. Thus the antibody appears to be effective in vivo.
[476] The study was continued through Day 32. The untreated mice had
large tumors or died. The treated mice showed no disease. The experiment was terminated at
day 50. All of the untreated were dead. None of the treated showed any relapse at day 50.
Figure 9 displays the Colo 205 efficacy study shown graphically. The arrows refer to the
30 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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line HUH 7 to the anti bodies as well. See, Figure 20. However, neither
conpound had an effect on normal HVEC cells. Furthernore, these cells were
not sensitizqgy $o94ds9fsaction of the antibody. See, Figur é

Vari abl e regions fromthe DR5 nouse anti body A were cl onelgcﬁ}jﬁz‘] 3%’3%14‘15
inserted into an SP20 Expression system These vectors encode Human 1gG 1

Fc. The r gseilidusBihglvdoae stally. "Eiiedresuits Bcatetimnha@ihais Befctre af v @166 1501 C
aci d sequences of the _hea%y and light chain variable regions are displ ayed
in Figure 28 dawe 366 Rigueci® sequence of the heavy chain variable region is

di spl ayed in Figure %sﬂﬁh&ﬁ&%@éﬁ%& RRapoH QHev@ﬁﬁﬁBrn?dﬁgH%Qﬁ%}%Io aﬂe

l'ight chain variable region is displa In"Figure 25 or Figure e 20
chi mer a waseklipe 42054 wap alsPpérformetl ThiacelPngigdsordre rekisjant Thibe aesthody img human

hi mer i 1t i bad : - | i nk i th a. tji-human Fc and ted f
Funct i ofal ikt DRE IS I s o B Rt OB R o PoP rmatond oy O
equi val ent ab@viiybﬁrh@i]@hlastﬁe aiidd R wileR) puddrdWHPestaBlished IarEXAMRIE S22 Fibdt89] A

i brary of si RNA nol ecul es was transfected into cells, the cells were
contacted vilth TRAIL and the cells were screened for altered viability

comared to the abseep. Sheditbho Gllds ok BLLERGHA LAY WS e

used to identify the rcul ar ransfected | e C r eby
det er m ni n@Rhantipedye werdxplorddettle tyveidpment dRskiall Sedecule3Ondripgtnies safsitmad 27.

490] Fi .28 illustrat t ding to si . t hat
ol ot A° bagid it petly ESistan STERR ot iin O ik SRR s SRateclid s mnas
| eads to a /ﬂréh&émﬁ%éd%%ﬂs'éz :(fj%:gfoﬁb ?@th%ﬁs, HétBintthing heRfapdpioiib codpeiestiafp Rt 0Si S.

81 WD 2004/050895 P /037940 [491] Table_ 1 provides additional
i nf or mat i orblodked epdiFhY WResoh sRalhmelssale sypcrgisth equld be pro-apRBtole Bnabreduct s

LON WON {0 (Od N RS CErh O Rl Cow Ko B Ead s o8B Wo o 0
0 O 00 r NTbehkey penis a® thiaivin@nd cells Ovéd-expBsOinbibiod ofa@pds (DARs) andBE2Ghad N o
000 qSO D1ocks %e?elgasg o?kgy Ig'o%pc%tot%‘pr%gl% ?c%%) Coahg Q%Q&O]Qom the mitochondria.
The blocks established by these proteins can be overcome by the addition of SMAC. SMAC
inhibits the JAPs. A SMAC mimetic called LB 672 was tested for its possible synergstic
effect to sensitize tumor cells to the action of the DRS agonist. .
[481] Figure 13 shows the effect of the SMAC mimetic on A2058 melanoma
20  cells. Previously, we showed that these cells are partially sensitive to the antibody. This
graph shows that cell treated with SMAC and DRS5 antibody are completely ablated while the
672 compound has virtually no activity on its own.
[482] Figure 14 displays dose response graphs showing the effects of
different concentrations of SMAC on A2058 melanoma cells. Again, these tumor cells are
25  partially resistant, but are sensitized to low levels of SMAC (50-100 nM}. However, more
importantly, neither HMEC or HLF cells are sensitized by the SMAC mimetic LB672.
{483] Figure 15 shows the pharmakokinetic properties of SMAC.
[484] A second synergist strategy was employed to test the use of
proteasome inhibitors as DR4/DRS synergists. As shown in Figure 16, proteasome inhibitors
30" prevent the proteasome from degrading IxB. This in turn prevents the release of NFxB,
NFxB is known to translocate to the nucleus and initiate transcription of BCL2, IAPS, and

other anti-apoptotic factors.
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5 [486] We also obtained several potent proteasome inhibitors. The

compounds that showed the best effects were the boronates. The maximal tolerated doses
demonstrate that these compounds are relatively toxic, and thus there is a narrow window
between toxicity and tumoricidal efficacy in vivo. See, Figure 18.
[487] The proteasome inhibitors sensitized A2058-LUC to the DRS
10 antibodies. See, Figure 19. The proteasome inhibitors sensitized the resistant hepatoma cell
Iine HUH-7 to the antibodies as well. See, Figure 20. However, neither compound had an
effeci on normal HMEC cells. Furthermore, these cells were not sensitized to the action of
the antibody. See, Figure 21.
[488] Variable regions from the DRS mouse antibody A were cloned out and
15  inserted into an SP20 Expression system. These vectors encode Human IgG 1 Fe, 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
20 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.

25  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,
30 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
TRATL (+/-) ratio are inhibitors of TRAIL-induced apoptosis.
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ZpqgEwTOVNNE 8 W 2004/050895 PCTI US2003/ 037940 Exanpl e 56: [4921
SiRNAs were identified that specifically inhibit expression of Gsk3a or

GSK3j 3, thegghy ng us to determne the effect of egj roduct
on TRAIL 5 | nducﬁdgbéaa%mopt osis. As illustrated in Figure zﬂtgg)gﬁ(gn of
Gsk3a, but not Gsk3(3, reduces Caspase activity in cells conpared to
controls. Thus, Gsk3a is an activator of TRAIL- induced apoptosis.

Simlarl y,%two;orsger gene products SRP72 and FLJ32312, were also identified
as activat poptosis. [4931 The rel ationship of various conponents

identified herein i pon| OMRERE vete idbRhiffdanye e%ilﬁcaﬂpﬁﬂﬁu QM&{p@esEibﬁHﬁGﬂ@h%’i the

relation and effect (e.g., apoptosis actlva i nhibitor) of various

conmponent 393/ ﬂ@rébRAlluwmnga ¢tedleterpmp:t the effecpaf hﬂ)&;/gﬁrﬁmmﬂub’eonSVRA{IA 941 A si RNA

lib d in 384 I 1 f d
o 181 5 TR Asbe ARaEeealoh S Bty 2o bt BkI b ook gefitgb oy -
and treat@a@pa% LdivRy lﬂ\télia%ﬁpa}%dmné{b@b'rha& Vs MRSis TR astV-84 o GRAQEr S af ter

TRAIL treatnent wusing alamar blu sensitivity ratio was determ ned for
each si RNAnduged appisaisi Sonilaxly hwcaoth@rcgeade profluGOSRBT2 sl IBIBZE 13ewengiatsh cont r ol

si RNAs. H%&tlﬁ@&«lsssacﬁ(rﬁgxts%%ﬁﬁﬂ SSTRAI L ligand resulted in - 40%reduction in

viability as rneasure ays in control wells. 20 siRNAs that
significantly inhib[498} Bhe Elﬂuamhqﬂof@ahbm adﬁ@bhemﬁﬂenuithdmbfeﬁﬂ B@rovikd,in Tabl es

R 1006 i hdig 1881odne sothbrnt BTer s by IoBoTS S GR? 5 AABCY 86192
PKM2- O. 75)1-‘331%5%&115&1’13&@5 dﬁ%@ﬂ;@&ﬁ%@g@ %tgs'fasl\fﬂ 4 NM 144709 FLJ32312
0.72 1.8E-12 NM 002467 C- MYC 0. 69 025 33 FLJ12673 0.65 2.9E-09

NM 002944 ROSI 0. 61 2. 5E-08 85
Example 57;

[494] A siRNA library targeting 510 genes arrayed in 384 well format was

15 transfected into Hela cells. Cells were incubated for 48 hours to allow target decay, and
treated with or without TRAIL. Viability was measured 20 bours 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.

20  siRNAs that significantly inhibited or enhanced cells death were identified. See, Tables 2 and
3, respectively.

Table 2 - Inhibitor siRNAs

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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WO 2004/ 050895 PCT/ US2003/ 037940 NM 005158 ABL2 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 2.013-07 NM

022575 VPS1GoednsdsoiE- 07 NM 000858 GUK1 0.59 3. 3E-07

KCQ 0. 55

P
8.9E-06 NM 006252 PRKAAZ2 0.54 5.3E-05 AK074085 FlZOOlS%"l\%&gg&g';@ -05 NM
006254 PRKCD 0.53 1.0E-04 p NM 001569 | RAK1 0.52 1.3E-04 NM 004422 DVL2

Ce. Synbol SR p value Nunber NM

15 5. 7E-22 NM 015071 GRAF 0. 14

b5163 AKT1 0.14 1.1E-22 NM 002749

E-24  NM 004755 RPS6KAS 0. 13
005592 MJSK 0. 12 3.2E-27 NM

CR 0.12 2. 2E-28 NM 000020 ACVRLI

) CA 047620 PIPSKIC 0. 11 2. 8E-33

"YWD 2004/ 050895 PCT/ 0S2003/ 037940 NM

0.52 1. 3B 00abs € ABL2 Enhamaer2.ou-MNAs A
012290 TuUk1 0.15 3| 7E-21 M 016231 NLK 0
1.4E-21 |NIMOBRFYBY | BAR40. 14 0$158.2508 NM 0
E%is?éi RS, 1 0] 5% Y iy
024644 FLJIPNIB003189 1 TCT45E- §f9 M;QP?’BfE F
ﬁmléoifégwg gi %61. 9B=94 -0 200k
052859 RAMNMOpG03s8 | SEASP | 0.59 | 3.38-07
NM_006257 | PRKCQ | 0.55 | 8.9E-06
NM_006252 | PRKAAZ | 0.54 | 5.3E-05
AK074085 | FLI00156 | 0.53 | 8.6E-05
NM_006254 | PRKCD | 0.53 | 1.0E-04
NM_001569 | IRAK1 | 0.52 | 1.3B-04
NM_004422 | DVL2 0.52 | 1.3E-04
Table 3 - Enhancer siRNAs
Ace. Symbol SR | p value
Number
NM_012290 | TLK1 0.15 | 3.78-21
NM_016231 | NLK 0.15 | 5.7B-22
NM_015071 | GRAF 0.14 | 1.4E-21
NM_000162 | GCK 0.14 | 2.5B-22
NM_005163 | AKT1 0.14 | 1.1E-22
NM_002749 | ERKS 0.14 | 6.8E-23
NM_002350 | LYN 0.14 | 3.0B-24
NM_004755 | RPS6KAS5 | 0.13 | 5.6E-24
NM_004336 | BUB1 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 | 2.2B-28
NM_000020 | ACVRL1 0.12 [ 3.4B-28
NM_002757 | MEKKS 0.11 | 1.4E-28
XM_047620 | PIPSK1C 0.11 | 2.88-33
NM_004759 | MAPKAPK?2 | 0.10 | 1.9E-18
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NM 003684 MKNK1 0.10 9.3E-37 NM 016281 71K 0.09 4.4E-37 NM 002673 PLXNB1
0.08 2. 7E-38 [495] Several siRNAs identified in the screen that enhanced
cell death we0iiRessus ed by viability assays were tested Pfc%&gz&ﬁoﬁ-;@ ility to
enhance caspase activation by DR5 agonistic antibodies. ARtT D dy was
titrated to produce a mninmal anount of 5 caspase activation as neasured by

f 1 uor ogeniNM pIsR8sTeRFTDEVD- af 0)10 | TIBE-& directed against nsma, nsurf,
PAK1, st k2 —Aski—anrd 5lk-wele ans into Hela cells and then treated
wi th DR5 4@3@”@5. r ol Qilﬁﬂ\lﬁ'%']rm) had little effect whereas the

identifiedpSo1ED¥S| AkONI T1 Canply [@jwasiced caspase activity. [496] Several
additiondl _(distinct fromthose iln the scfreen) si RNAs directed 10 towards
PAKI wer ¢ N\M 036 8| Bln¥NBést e(d0081r 2tMe3& ef fect on viability in the presence
or absence—of—DR - bCTdT FhestRNA—++'cl uded: si PAK1-0 .
AGAGCTGCTACAGCATCAA  si PAK1-1 GACAUCCAACAGCCAGAAA  si PAK1-2
GAGAAAGAGCGGCCAGAGA 485] hdadsdat Uﬁ%dﬂ@ﬁﬁhat ghidAkdd dell death as

UCUGUAUACACA! PAK1-1 and PAK] -2 _ st ro y reduced viability (MIT
assay) i nnfeﬁ%lre%@ ﬂ;ﬂd'g ?aﬁfﬁﬁﬁrectéqt?d ﬁof fhetr pestify tog eﬁ?‘sl’aﬁtacﬁ‘&tﬁﬁn b4 and 48
hours. [ 495 ddediddSartiB¥died. -DRSbhifholRWAs Mtsu ©QRbBRe @mikena) debeited. rendering

these 20 cells very resistant to chenotherapeutic treatnent, including to

TRAI LI 5 an€aspass agtivation &5 msasuredduinerogemik pesidenidE Y Brade)n dhe sfRNbAS divastedt
reduci ng r I

carci norra\é%@%lt }-‘é célnfly.ﬂ%[@gg]%ﬁﬁ%’ ‘Sﬁ‘?é‘% ?ﬁ%‘;"& ng#%f%t% @%@%g"bl%ra%.ﬁﬁﬁgbi tion of
PAKI was trea¢bctwtthR$(m1tihcbd1emIGIcm,troMRNﬁs(hada)%ﬂ/ﬂmleHﬂést whereasyihd idatifiedvar i an

epi t heli al 0. .The 5 results denonstrated that siRNAs
di rect ed éﬁi\ﬁﬁsﬂgﬂﬁi ﬁ%?edrcéﬁﬂfé%ac\?i‘”g ility of normal cells. Thus, PAK1
and the other gene ppEdUSdveral ddeiitinal @isaAd ifforOMoseSh BAYIrRRPSRNAL directed
signifi cantly reduce viability in the primary ("nornmal") epithelial cell

i ne MRECtoWHdRAK] werediesighesl dpddesrfentbeibrEect ra Vishility e pesenceduct i on of

viability,ja.t gﬁ@jﬁﬂbg Oy &el ludeyne HCT 15. 87 WO 2004/ 050895
PCT/ USZOO%? 03794 ﬁa 58 Syner g‘%%tl c effect of UbcHLO antagoni st and

anti-DR5 anti body [Sgﬂjfjg'ﬁhl S mg@@h@gim@@g@cmergl stic effect of hunman
wpraun siPAK1-1 ~ GACAUCCAACAGCCAGAAA
siPAK1-2 GAGAAAGAGCGGCCAGAGA
15 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
20  cells very resistant to chemotherapeutic treatment, including to TRAILI and DRS antibodies.

However PAK1 siRNAs remained effective at reducing viability. These same resulis were
also observed in colon carcinoma DLD1 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 IOSE80. The
25  results demonstrated that siRNAs directed against PAK 1 do not reduce viability of normal
cells. Thus, PAK1 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 DRS5 and DR4

induced reduction of viability in the colon carcinoma cell line HCT15.
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conj ugase UbcH O (UBE2C) antagoni st and anti-DR5 anti body in inducing
apoptosis in 5 tunor cells. UbcH O plays an essential role in cell cycle
regul ati on. wWgmhshddg 9l obal anal ysis of gene expressio

I mmunohi stochem stry, the present inventors found that 2803(087940
significantly over-expressed in carcinomas of nultiple anatom c sites,
notably breast, stomach/esophagus, colorectum |ung and ovary. The data

i ndi cate that UbcH | ays n.i rtant role in tunor_deyel opnent.
Therapeutiwi gygﬁrg}/spﬁﬁffﬁ‘itf’ 501%@&%3@01“& é‘m’ﬁq?‘%‘g’f’?ﬁént of cancers
was then exam ned. [564]] TRRMGIbRMekibESIyherglsOWETed? W IR ¥B2glia4 ed sil encing

of UbcH O expression. We first investigated the consequenceS of gene

si | enci ng $ugased/oER0 (VBR20) aptpggmist apatidPRy aptibodyién igdugipgeneptosigiiences f or
three 4 ff n ' i j @M{ﬁﬁ ' ) ‘
(chngg- 49%?15 %ul%l'l - gggo Q%E%%Q%@%ﬁ%éﬁl %}Pkﬁlrké'ﬂé\tﬁad;g n’(]'tﬁg gﬁp@ tested in
2 cel |l |ines]ysit3lgenecapiessioh dndomnmmpbistocleatistyy, Gwmpeésantiayentors fddhdibt ( deri ved
from col or l..carci.no . Al three of.the siR targeted, to H O but
not cont r@ﬁ&goﬂf\ﬁ?ﬂlﬁ@?ﬁﬁg%’(ﬁr’f”ﬁr@f P%rﬁ{“"wﬁfﬂmsm? a&?tgfnr\%s"ﬁﬁ’d’ﬁ i;ypr ot ei n,
whi ch cor rigkat, etbmasich/Bsophigiis| coldttdtizhyluh@arfliare Skheciala indic switat UBEIEREpIghat a
underscore the specificity of the UbcH O siRNAs and indicate that the

resul ts ar# iFBerteRigle i tugior devplopmont. ckhegppatic nedensiakel inlgRiting SlbelBlo thpc

conpl exp CopdaRbm oE ¥kt wRk 12eekadaLd on, we al so exam ned the | evels of
cyclin Bl by Western blot analysis foll OWQQ\&‘UbCHlo silencing. Qur results
i

reveal ed an i nver se [S&dr Retfurtionnf eréigneeh by wediatedotileniing b/ @hggtiGt ein i n
l1s t | ' ne) t 10: ' el |
Cycl o anal 1ot e it itlesciaind Dok X8R o1 ftho LD B REISHAiGE.

(data not Whaiihl)levetn meidstigndd saftdncebifacthees differém atdaormoterlappiag amalbpi cal |y, 25

i cat 1 vesroag SRR ENAL Errialo-A0 Do E BRI 4B e age
condensat | @ftiafly tdte@ S tIPTnR] T Pl bE frol APafsieatiVaRMWBNa) afd DRDHIO
treatnment did not result in proteolytic processing of the two executioner

caspases, @esyddrongcelpigetaloarapoma)lg Aihres of thg siRNApBraeted to UbeH® duirats and

fluoresce ki S eMp | a1 RS
addi tive Péooneg § ect%’ 0 ﬁ%‘%&%éﬁ? lacEenlIE‘J%{taﬁg)?g%eut IC Birgoﬁgg’%glggﬁ%@aﬁ%t%hl y
over - expr ethsie dbilityHo seppresa nelé gowitto nesedhta endersosie theospesilficity sfthe SheHE)

determ ne therapeuti.c tial .of targetin beH, O.. we survey er al
cnown cherBRAr Satincal I e fay8 el A b2 gaRed St SERBIEEHREE"! o
speci f2¢ eAPEcbmplybogtileaiclih B1degiatiflon] Wesled Bgunifral the kesle of tyulin I, byve

enpl oyed the 88 WO 2004/ §>in895 PCT/ US2003/ 037940 = m cro;fgbuj e-stabilizing
agent ~ pacl Wegs@blotapalvapfolleréns WrathiOsgrncimg: A aetithesyealrearEesal kyl at i on
?gient . imnt QB0 BetwRAHing 1GMRGTBBR b YroRUPRI R1d FeAl wRIPHAYTHER PR BN T

99 glevels of cyclin B1. Further, cell cycle analysis following siUbcH10 treatment showed arrest

in the M-phase (data not shown), consistent with disclosure in the art. Microscopically,

25  down-regulation of UbcH10 did not induce any changes in cell 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.

30 [503] Down-regulating UbcH10 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 targsted agent for potential tumor-

specific effects subsequent to UbcH10 silencing, For these studies, we employed the
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DR5/ TRAI L- nmedi at ed apoptosis, to cover a spectrum of agents with different
mechani sns of action. Two pancreatic cancer cell lines, T3M4 and Panc-1,

and an andr ogghpddtameendent 5 prostate carcinoma cell i % wer e
treated with siUbcHLO for 48 hours followed by incubati oqfltTvm 3@/73 asti ne,

paclitaxel, mtonycin c, and anti-DRS for an additional 24 hours. The
resul ts i ndihicatebuldiatbilifing agent paiitaxel, the spindle inlthipe) WoblastasdhONAdamagi ng

drugs following UbcH Q sil encin oduc an additjve reduction in cell
O a0y il PRGN oy S g ARl BRE diPESY GBOEPE HEETRE | ni ¢ al
treat ment QhRS/ARAEL-necRizidd dp0ptodiS, th bW eE a \WhdeRuhGr aLdddIAlR diffeeuse 8dcRABnRFPUNT

of viable cells by >50% which were be further decreased by the addition of
cyt ot oxi c A§EPR-sTWoPpanstratie eanceioied lingsy TRMArand Pawg-1.cid 1498 androael-indencpdmmt f or t he

nunber s of e Sik e heR e ﬁjﬁ&mﬁmﬁg '
i denti casﬁ , I‘P ﬁ%#%g‘%"?’%gﬁggagléﬁﬁi ti v'é%‘z‘r XJ gf:et%&aAlﬁl“ht ree in e%ﬁésﬁgéelﬁ%%m
target ed t dyiboHa®rewdik binblstirs paditxelemftenysn cydndrantimR 3 for an F@hMomh 24 Panc- 1

|I's. The .dat t he. f triplicat d si.m | |
bt ai ned | Aokt RerBEREAE B shieRuiseCh i miite St By bRal e 6"
sensi tizes foldwing UbcHRAklnPRg piekital mcddieive redkttioni i gell Hiabiliey i anueber of
fibroblasts (BJ), human manmmary epithelial cells (HVEC), and T3M4 cells
wer e sequerftigy ‘Pe}l_]’f“te_%@@'b‘éfe }‘iﬁsﬁeﬁ (&g HP’ESla(l SepnsRiefganegs sellsdpr 413811‘}’1‘6%‘?’@
fol | ovegh  BtUReR0ia)do6d ARlabucRiPoratibl sl 67> BRI Wi Yoiutil dadidliskd oynal 6

hours. Fluorescent (FITC) 20 |abeled contTol si were used to ensure
equal transheadditom ofcyiotoxésagents fon an@dditiond]l Aé sours.nEeliatving ngmalipationfeche el | s.
Cells were I | : : 0. L Fi 1 and
5. Ao 11 1 JOpah et AERRE R el B TS RSl B B R

wi t h si UbcHdGitise gifedt. Adinhdey indepandes aRN Aetasppief tioBbaH 1 (helhitstbd Bimitan effeddRS

anti bodies .o ed i or, apti.- t regt nent one, whereas it had a
negl i gi bl e %%WW%‘% %ﬁ?w?}e a&ﬁ%r‘%“*ﬁﬁﬂ“@“ﬁﬁ&%ﬂ@i%ﬁ% (Fi g.
31). Thg datdais ReilabiankdilaburinepbalehitRpeimeancer cell lines, nost notably,
T3M4A, with anti-DR5 antibody subsequent to siUbdHLO treatnent exhibited

dramatical |y enhancedPMbopovaireguiattiesVbedld Onesitgeesells tp PRAJAPES-madigted ceki n

f1 br obl ast S.fif)) pthaFHHRAYLE és%qhg)?gmﬁﬁlxh pfaxéJné(gﬁtﬁgﬂal alsaevid), Al 32)

This observatton s to reflect ener a nmenon, since r TRAIL
resi stant tTAN¢ cellsiver8@qhéntialy trsatedetvith si€bpid t hresiUed] 1019 for 48 dbunndelowed

sensitive t,o TRAIL hy - r.eagul ati.on UbcHL.Q, WO 2004/ 050
PCT/ US2003/ D#p8HH™© Béﬁ\é‘élﬁ%%n%‘“g?%@ 2%40635’ (B fop AR ebkina] B s’ S%"g"g BIEY ang
pr ot easzine labedviohBslSiRIgAE Rete usBhio-chedre equial adstation effichs; of[aH@B] liaf ects in

the DNA repair syste m _sat ch pair ),) lead to netic instability
because rephfedipg Bhead RRC R R eer Fé!{YI\Y/@RG?bYﬁHF@S%}?ﬁeqﬁ? resefrey g shown
i nstabi | it i Figures 31 and 32. As illustrated in the figures, pre-treatment of T3M4 and Panc-1 cells

with siUbcH10 significantly increased the apoptosis induced by anti-DRS5 antibodies
compared to sIRNA or anti-DR5 treatment alone, whereas it had a negligible effect in CWR-

25 RV1 cells, which are TRAIL insensitive (Fig. 31). The data indicated that incubation of
cancer cell lines, most notably, T3M4, with anti-DR5 antibody subsequent to siUbcH10
treatment exhibited dramatically enhanced apoptosis. This was not seen in primary human
skin fibroblasts (BJ) or mammary epithelial cells (HMEC) (Figs. 31 and 32). This
observation seems to reflect a general phenomenon, since other TRAIL resistant tumor cell

30  lines as well as normal cells were not made sensitive to TRAIL by down-regulation of
UbcH10.
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51is a key event in the malignant progression of hereditary non-pol yposis
col orectal cancer (HNPCC) and a subset of sporadic colon cancers and

mut ati on ragRPeidesoAr ticularly high at short repetitiv such as
those contained in the TG-betaRI | and BAX genes. Thus, %éf(fﬁg%gszu%?%othese

tunors provides a severe survival advantage to natural and chenotherapeutic

i nduct i on Exfamdirai® oSlysergil 6f 4kidBR4 bt guirBR 3 dgdrlidtafidrprbiessotdddihibioss aginsBax

confers resi s%?ng}e& ﬁ&TR@kL | i gand. However, proteasonme inhibition restores

sensitiviﬁ?f"‘f SFREF ' ™MBCYt%easome i nhi bition bypeptidyl -based inhibitors

MG 132 or M3262 or I505] aDyfekisin the DNA Wpalr sydanpaisnfichGop @aRY) IEfShHOr es

sensitivity to TRALL in cells_defici entpa% n Bax. See, Figure 34, _[§07__ .
ﬁbﬂé‘ﬁom s

Pr ot easoneEPFiiGi BTty bepqueqrpliontion erers Az noh carFroted; (Ibis PRIt agneticsn
pat hway. %Qﬁesﬂwafat 18hd 8L Haki pr&%f@éion%?hb%&tﬁ?ﬁ&?—?ﬁl‘gﬁos?@d&l&r@é%c defcCtly to

the activation of downstreameffector caspases caspase- so called

t ype- | - cel(HPC)and ¢ pebsel of speradis colon sancers lahd mutation ditespreioatiedirly bigh at wo

prototypic ] extrinsi eath~ r intLipsic
(i t ochondns Pt iiSandiics Rl ok Bhlinda3f B R5eheBR Bl AR S0%5. o ¢ e
pr o- apopt @axdodsdh thidsd @moksyproveidésed seiérd sursivhChlvpitagab @atukdlandn t ochondri al

rel ease of , 20 cytochrone ¢ and SVMAC. Once rel eased into the cytopl asm
cyt ochronephﬁmaé‘grﬁﬁ‘?“é‘?ég‘\ﬁl?%o 3RARIPSIS-1 and pro-caspase-9 forming the

"apoptsome”, whi chdmspdsighe 14i8uddGids gk (RNoDBaxoRferE RERRE& 18 TR SUbsequent
activation of effector caspases such as caspase-3. Cytosolic SMAC, on the

ot her handigad- Fdawevsr.pasiprseme dhibitien yeapres sersitivity & TBALapBistassosg protein
famly anqnﬁiﬁ%ﬁwpgg@gg&%%hﬁ%ﬁoge Bl 1R h@ézcﬁzlaag&%éﬁa 8 hadal 25 [508]

These events were served by western t analysis I'n
TRAI L- t r eapegolsly edmpletely restorsh/id@suinmdy tyTRAAr inrrellcdafieleatmeBaxotSes, Foguny 34.See,

Figure 34. Likews in_Bax -/-.cells treate i th. TRAIL, (,T), .caspase-8
processi ng and ‘Bi d &031eg??‘??ém%'é’@f?i‘m%“ﬁww?f*éq‘ﬁ%lé\}g??’l‘eé&‘}a -9 and

conpl efse cpERasiEpAnPER BERhdigg 8f therdall W] dctife Ei@past®cafi @l @sredly 13 tiRNd 4) .
This is as expected since Bax | oss preyvents events downstreamof Bid 30

cl eavage FEBWRieR of deyvnsiream eHpgjorfaseasssdire sagraser} &g type-Brells) hiyreed- Bax
for these c%mle@&o%t %eulﬁﬁlmdﬁ( Torct1 My 86 8vd Mheotpiml E&J%Xys[ @,&ﬁﬂsg@ chthe

m tochondrial " pathway resulting I'n caspas€-9 and cdspase-3 processing and
act i vat i onedeptat)i angd intonsie (thiterbandriaD\MBe 2eerconrecied by raspasewhmedigted sleavdseof on

this proteplyvtic c .o These t ta.lndi t r ot easone 90
Vo 2064 080 PePIEBIGFHAT Y Rt B SRt L e e Rl B g
t unor 20el |cgiochiair@icrind GMIEEC e Onse tefeatdddntoitheosigialim, alioclapmpasiosiapatdithay t o
apoptosi s j ndquced by TRAIL receptor, agoni st,gwli 091, Al t.hough 1 he foregoing
i nvention Wg' 1B Hf%@gwp-bgmlﬁgg}gwgpcg@sgw Be e?@éﬁog’feqc Y‘ﬁ’é’flt"gﬁ%n and
exanmpl e f Qaspabd-Pasesbedquehiatlivatiof bf SRR Shphsts Bibh dslcadatd-3.bEytoRARI | Y

SMAC, on the other hand, binds to members of the IAP (inhibitor of apoptosis) protein

family and thereby prevents IAP inhibition of caspase-3 and —9.

25 [508] These events were readily observed by western blot analysis in
TRAIL-treated Bax+/- cells (SMAC and cytochrome-c release not shown). See, Figure 34.
Likewise, in Bax -/- cells treated with TRAIL (T), caspase-8 processing and Bid processing
occur as normal, however, caspase-9 and complete caspase-3 processing and maturation do
not (lanes 2, 3 and 4). This is as expected since Bax loss prevents events downstream of Bid

30 cleavage because the resulting pro-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 lsading to cell death. MG-262 (M) on its

own has no effect on this proteolytic cascade. These and other data indicate that proteasome

90



apparent to one of ordinary skill in the art in light of the teachings of
this invention that certain changes and nodifications muy be nade thereto
Wi thout depiddofgloshgegm the spirit or scope of the appenged. d§ oY [5101
Al'l publications, databases, Genbank sequences, patents, an pa{ent
applications ci ted in this specification are herein incorporated by

ref erence agibitfoneagRMASresSRBTIniteabd déllﬁé&taiiﬁlﬁ% véfstakd the infidbckaagsl t o be

i ncorporated by reference. 91 T IS CLAIMEDTS: 1. An isolated cell that
expr esses @RPRHEPHBRDY lAFOPISE m%edabﬂmﬁyree@mﬂa@g@gm he conpl ementarity
determ ning regions of the heavy variabke region displayed in Figure 24 (SEQ
ID NO.4) and the Iight wvariable region displayed in Figure 25 (SEQ ID

NO: 5), and wherein t[W]amlmbWhhﬁsegom ibvention has kege described ip some detaidby i body

conpri s§ n . spl ayed
T gor o (RISRRN Rt s A e B P b B e AT B R g e
sequence dipppdeatyte dné of orEirgtyrskllIZﬁ theSEQxﬂ lighmtﬁe} tea&xmg%rbfaﬁk ivedtionatarpr i si ng
the conplenentarity deferm.nin ons .o heavy variapl e regign (SEQ
D NG B AR eSS R0 BORECHEDS B9 PRRT e "B HrP AR e 45 STURGF &1 n X he
anti body hagpd srehdigpdhdrd clapeci ficity of an anti body conpri si ng a heavy
chain vari ab]IJe region conprising the sequence displayed in Figure 35 (SEQ

ID NO8) and a |i ghﬂsmlaﬁﬂ Ppéi’ilpﬁ@% dpiabasetn Q‘?@Wlsg‘i%@sh@t@éﬁ@@hﬁémﬂl spl ayed
in Fi re, alnaelg ntarity
det er mHij n rﬁ%%ﬁgshqg{eg#}ﬂﬁ}%gggmd\%gfﬁ% lgﬂ{rié |%on ty s%?%&fgg m%‘%%?e 24
(SEQ | D NGp4difieaily antl éndividirtilyindicaidd te be amporporaedsipt iaffechcbn Figure 25 (SEQ ID
NO 5), wherein the antibody has the binding specificity of an anti body
conprising a heavy chain variable region conprising the sequence di spl ayed
in Figure 24 (SEQ ID NO 4) and a light chain variable region conprising the
sequence displayed in Figure 25 (SEQID NO5). 4. The cell of claim1l,
wherein the anti body expressed by the cell conprises the heavy vari able
region displayed in Figure 24 (SEQ ID NO 4) and the |light variable region
di splayed in Figure 25 (SEQID NOS5). 5. The cell of claim1l, wherein the
anti body is a humani zed anti body. 6. The anti body of claim 2, wherein the
anti body conprises the heavy variable region (SEQ ID NGO 8) and |ight
variable region (SEQ ID NO 10) in Figure 35. 7. The antibody of claim 3,
wherein the antibody conprises the heavy variable region displayed in

Figure 24 (SEQ ID NO 4) and the light variable region displayed in Figure 25
(SEQ ID NO5). 8. The antibody of claim?2, wherein the antibody is a

nonocl onal antibody. 92 9. The anti body of claim2, wherein the antibody is
a humani zed anti body.
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10. The anti body of claim3, wherein the antibody is a nonocl onal anti body.
11. The anti body of claim3, wherein the antibody is a humani zed anti body.
12. An isolated cell that expresses an anti body, wherein the antibody
conprises the conplenentarity determ ning regions of the heavy variable
region (SEQ ID NGO 8) and light variable region (SEQ ID NO 10) of Figure 35,
and wherein the antibody has the binding specificity of an anti body
conprising a heavy chain variable region conprising the sequence di spl ayed
in Figure YBIABELAOMED B} and a |ight chain variable region conprising the
sequence di splayed in Figure 35 (SEQ ID NGO 10). 13. The cell of claim 12,
wherein the antibo sahumanlzdantlbg 4. The cell of claim 12,
wherein t hé %}fﬁfflﬁﬁig%ﬂ Hotsrpressesgn B‘gﬁ WheE ¢ %??H%qdy§‘é’épr’ﬁﬁéh%8’§?}?“?}‘ﬁ‘f‘fyabl e

regi on ( SE@RtdrbinN@rd&jonastahechedviy ghriable ke@ioﬂ digglsyied fal Fegureedg i(SIQ (ISEO)4] fad Mengd) of

Fi gure 35. va%‘gble %Hgn é’iﬂ{lz%ygcpg)ﬁlg%{re 2gk I@)%{O:%&d%ﬁlem%‘ ar%% g%elalndla tetramer

ant i body. erern the antl bod & tetraner
ant i body. spgcificityef @rﬂlﬁh@é}dgmmflsmﬁ agliepry Zhainyfaeiptdd nqglom@nmnmaimjsyquescedlsslmgl e

chain anti Baghire 24%§EQ ﬂﬁma%almgy ciffn validleRgon SRl thelsfeROLERYLYnI S 2

single cha| n ant| met hod of i nducing apoptosis in a cancer cell,
t he method‘g'df QHéWtactlngthe cell wth: i. an ant.i body of claim2;
and ii. an apopt osi s-inducing agent. 20. A nethod of i nduci ng apoptosis in

e conee o8 by TSt SOTAISIILE WAL Bl WD pdn B0,
met hod of B ¥ and light V@@ble\rﬂS@MﬁEQ w tAaetEeered, Wh‘trsm éle @mibgfhf hgathewndiege| | or

a pancr eat ifecif ) eE4n anfiRl) m@,%sm HELREHn @afnamm%aeﬂ Mﬁﬁﬁpg%éjs%h&nderals@ D,%ancer

cell, the pethod co r|S|n acting the cel 1. an _anti

anti - DR5 afffiigiey ( N%a §ﬂ1gh§élra@c‘%%rleff?%%@wgag&wequ%ﬁélﬁlé%yﬁ‘h\g of an
i nhi bitor Bkuras sEYIIbiNGOIG).Of Apoptosis Protein (1 AP), an antagoni st of
PAK1, an antagoni st of a nsurf pol ypeptide, an antagonist = of a JIK

pol ypeptide, and a siRNA; and ii. an apoptosis-inducing agent. 23. The

met hod of &I &n mtiR@ly coviyeisiag the téneplimehiaddty taermadng rgkfong of IBNIRGyORrichleSMNE mi et i c.
24. The ”Eﬁl's}%}e@&mfghé'zﬁks?e%] 100,102 5)%&%11% Hﬁ?ﬂﬂﬁgfegﬁ{?h&pﬂy@dﬁ%&%@ Gneer cell

or a pancreatl C cancer I nduci Ng apoptosi's In a cancer

cel | in anNPraivhregae aPtF’PO%‘é*élthF hiadipppecifiqifs ofps Ep$ady mrpTites gy chain
variable region comprising the sequence displayed in Figure 24 (SEQ ID NO:4) and a light chain

variable region comprising the sequence displayed in Figure 25 (SEQ ID NO:5).

4. The cell of claim 1, wherein the antibody expressed by the cell comprises the heavy variable region
displayed in Figure 24 {(SEQ TD NO:4) and the light variable region displayed in Figure 25 (SEQ 1D
NO:3).

5. The cell of claim 1, wherein the antibody is 2 humanized antibody.

6. The antibody of claim 2, wherein the antibody comprises the heavy variable region (SEQ ID NO:8)
and light variable region (SEQ ID NO:10} in Figure 35.

7. The antibody of claim 3, wherein the antibody comprises the heavy variable region displayed in
Figure 24 (SEQ ID NO:4) and the light variable region displayed in Figure 25 (SEQ ID NO:5).

8. The antibody of claim 2, wherein the antibody is a monoclonal antibody.
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adm nistering to the individual a therapeutically effective amount of i. an
anti-DR4 or anti-DR5 affinity agent agonist selected fromthe group
consisting of an inhibitor of an Inhibitor of Apoptosis Protein (l1AP), an
ant agoni st of PAK1, an antagonist of a UbcH1O0 pol ypeptide, an antagoni st of
a nsurf pol ypeptide, an antagonist of a JIK polypeptide, and a siRNA, and
ii. an apoptosis-inducing agent. 26. The nethod of claim25, wherein the
inhibitor of AP is SMAC or a SMAC m netic. 27. The nethod of claim 25,
wher ei n t h@ Ehavailodyef|clain 3, whegstyl teerpnhwdcie p hepdnjzedpntibpdpancr eat i ¢ cancer cel | .
28. A physi ol ogi cal conposition conprising, a therapeutically effective
anount of i, an anpt nti-DR5 affinity agent %ponist sel ected from

t he group 1%6H§FQPPﬁ@ﬁ8VmHh gﬁﬁPﬂF fpodyis emeRATahMiBedY - Apopt osi s Protein
(IAP), an antagonist of PAK1l, an antagonist of a UbcH O pol ypeptide, an 94
ant agoni st ,of ni JI K pol ypepti de, and
a SI%NA alp'ﬂ%amﬁg&”fgﬁnxgsg&ﬁﬁghgﬁﬁggngiﬁi %ga%¥h§ nethgd g? Ela|n128
wherein the inhibitor of AP is SMAC or a SMAC minetic. 30. The method of

cl ai m 28, W@%@i‘%&atéd‘t‘éll GaN&Fbss&Bh hntibsdyBwkRliPe SHBAGS Corklsds 1R coRpIRARGKSAt | C

cancer cell
determining regions of the heavy variable region (SEQ ID NO:8) and light variable region (SEQ ID

NO:10) of Figure 35, and wherein the antibody has the binding specificity of an antibody comprising a
heavy chain variable region comprising the sequence displayed in Figure 35 (SEQ ID NO:8) and a light
chain variable region comprising the sequence displayed in Figure 35 (SEQ ID NO:10).

13. The cell of claim 12, wherein the antibody is a humanized antibody.

14. The cell of claim 12, wherein the antibody expressed by the cell comprises the heavy variable
region (SEQ ID NO:8) and a light chain variable region (SEQ ID NO:10) of Figure 35.

15. The antibody of claim 2, wherein the antibody is a tetramer antibody.
16. The antibody of claim 3, wherein the antibody is a tetramer antibody.
17. The antibody of claim 2, wherein the antibody is a single chain antibody.

18. The antibody of ¢laim 3, wherein the antibody is a single chain antibody.

19. A method of inducing apoptosis in a cancer cell, the method comprising contacting the cell
with:

i an antibody of claim 2; and

ii. an apoptosis-inducing agent.
20. A method of inducing apoptosis in a cancer cell, the method comprising contacting the cell
with:

1. an antibody of claim 3; and

ii. an apoptosis-inducing agent.
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21, The method of claim 19 or 20, wherein the cancer cell is a colon cancer cell or a pancreatic cancer

cell.

22. A method of inducing apoptosis in a cancer cell, the method comprising contacting the cell with:
i. an anti-DR4 or anti-DR35 affinity agent agonist selected from the group
consisting of an inhibitor of an Inhibitor of Apoptosis Protein (IAP), an
antagonist of PAK1, an antagonist of a nsurf polypeptide, an antagonist
of a JIK polypeptide, and a siRNA; and

il. an apoptosis-inducing agent.

23. The method of claim 22, wherein the inhibitor of IAP is SMAC or a SMAC mimetic.

24. The method of claim 22, wherein the cancer cell is a colon cancer cell or a pancreatic cancer cell,

25. A method of inducing apoptosis in a cancer cell in an individual in need thereof, the method
conmprising,
administering to the individual a therapeutically effective amount of
i. an anti-DR4 or anti-DRS5 affinity agent agonist selected from the group

consisting of an inhibitor of an Inhibitor of Apoptosis Protein (IAP), an
antagonist of PAK1, an antagonist of a UbcH10 polypeptide, an
antagonist of a nsurf polypeptide, an antagonist of a JIK polypeptide, and
a siRNA; and

il. an apoptosis-inducing agent.

26. The method of claim 25, wherein the inhibitor of IAP is SMAC or a SMAC mimetic.

27. The method of claim 25, wherein the cancer cell is 2 colon cancer cell or a pancreatic cancer cell.

28. A physiological composition comprising, a therapeutically effective amount of
i. an anti-DR4 or anti-DR35 affinity agent agonist selected from the group
consisting of an inhibitor of an Inhibitor of Apoptosis Protein (1AP), an

antagonist of PAK1, an antagonist of a UbcH10 polypeptide, an
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antagonist of a nsurf polypeptide, an antagonist of a JIK polypeptide, and
a siRNA; and

ii. an apoptosis-inducing agent.

29. The method of claim 28, wherein the inhibitor of IAP is SMAC or a SMAC mimetic.

30. The method of claim 28, wherein the cancer cell is a colon cancer cell or a pancreatic cancer cell.
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