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WO 2006/ 063154 PCT/ US2005/ 044451 COMPOSI TI ON FOR
PROTEASQOVE | NHI BI TI ON Cr oss- Ref erence to Rel at ed

wa\p@kiocasi ons This application clainms the benebdt/usioos/044451

U S. Provisional Application No. 60/634,366, 5 filed
Decenber 7, 2004, and U.S. Provisional Application No.
60/ 655, 930 fi k&tboseRidnaFdr rRSTEASEHD TnbfEITION

speci fications of which are hereby incorporated by
reference in their ent| rety Background of the

LA OSS Refeygnoef 8 KhOINeb Al '..1.-5 100

& been validated as a

ther aﬁ%‘ﬁﬁ}ﬁlcﬁt%g:%ms ﬁl@ b%ﬁp{)‘ﬁy Sapr%dlsiaﬂaltﬁb%hcalﬁn INSCEUI634,366,
FDA appr oval bortezom b, boroni c_aci d proteasaone

fitediDsiceraber 7f 21}04t md Y. Se%{?%ﬁ@al Appligatipr Npj &/ ﬁ?;e%% figd February
BV & lthe @Eélﬁéanm?{ & J&Hl&ﬁlré’ hQEWLiR ed Qﬁ{%‘fé‘rélﬁe in their entirety.
i mhi bi’'t or coul d have féwer toxic side effects
have recently been described. These conpounds i ncl ude

i s such as epoxom cin and peptide
%&grﬁ@g{&ﬁéégﬁ%ﬂ{ﬁ?s Patent No. 6,831,099, the
cont efitesproteasatriedihs bace vilslatys i hevppoicated, Wemonsﬁated by the

f efﬁw?%)r%ﬁgof%%ﬁg ong (a%tonéc&cgieégg%gg%g fuhfb g I\/gr the] treatment

Bﬂﬂd],tnptehﬁyehfmt éihtv&vetof)thwfmmh hghly metcabylemp@diq)ohlhﬁ@d that
g%lﬂé %’f% rf?vheég%n%% efﬁaﬁtashta\rl;:egrﬁcen Y?&ue clrl(t:)a t’H-f Iselz cl:otnypogxfxds include
petide kpdxg kemnmc}t asaipsxonnitin anppdpniae (b)adesaibad inellhiS| Patgnt No.

T addi ti onal od or mul n tide epo

ba8 Enad Ut o s B e 36 hehy trebPp g TR fin 1 PR .

B ribdvin DES Prdvadisidl AppticatidieNs @bubg b% yﬂeme@r neos msa:ontents
i nhj bjtors, such as the etlgle rﬂtones peg

oy high gre Beisby PRIy refEiEhiee HOgE VGTehe Mt FBRRISREIDID
LRSS thdR€Pérh ds%@ke@Etwmeﬁdtolmm@a@@orﬁpoamn&mwpthal
respect.i veITgH is significantly enhanced when

bioavailpbiliee This: #ditionylanesrdz of fanulating pepHdrenai bipire Ate,needed.
the present invention is a pharmaceutical conposition
that includes a practically insoluble proteasone
Sumiairy of thednyapgiondextrin and optionally a buffer.
Such phay 1{5@&1%& 'f&ﬁ? %}ﬁ@fﬁggﬁh&h@%ﬁd{éﬁk&ﬁé Inkiviths) deteasthe
phar maceut i cal ective anmoun &Eot easone
pertidp epaxy ketongs. pepm (e)nané weptide (alt (stscures asile tiensder these

v,
ggplﬁéigsgaggsgﬁﬁ% Lno roq §60#gl i %be@t?v )leé] 'E:arﬁly enhanced when
d)rmehsésvlth@arycbdqxtﬁa) chr onic infecti ous d| seases
f ever, [Musc e I:
and o FHEEDEHRERZAS fos A RRENRh bRl Budal bsiion tha
prtudesd pradtmaﬁl_snmtdiuiﬂe pSpesine ihllﬁbitdrm/cemtqd@nnp amﬂ/cppﬂ]ggally a buffer.

Sﬁ%‘:»p;‘!ﬁg{f{c?% %ﬁlﬁ(ﬁ%%}ﬁ%ﬂg rllrfc’cg\t‘dlg %tp geulflgzﬁg effective amount of
thaprdédsormne nﬂhtﬁt}bf; le@d evhtichi ametiodtes dmtelffedftabif neusvdbgehémtive digase

(such as Alzheimer’s disease), immunological conditions, muscle-wasting diseases, cancer,

chronic infectious diseases, fever, muscle disease, denervation, nerve injury, and/or fasting,

among others, when administered to a patient.

In another aspect, the invention provides anti-inflammatory compositions that
include a therapeutically effect amount of a proteasome inhibitor, a cyclodextrin and

optionally a buffer.
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WO 2006/ 063154 PCT/ US2005/ 044451 |1 n anot her aspect,
the invention provides nethods that involve

w@ebsneEsLri ng to or contacting a subject, a cedT/US®05/044451

tissue, an organ or an organismwth an effective
anmoun conp sition conprising one or nor

pr ot eg‘é Hi?éhqr AIREHi swermog(ﬂr%@a mediods that IWfé‘éeeadn}*fﬁlﬁth@%to or

| d0Blattii,a SAbfectad &1INPtisshé, ﬁh%%qn Bpan b ?mxm tith9n Bffective amount of a
reducing H'V infection in fecting t the

|CQTPRPSIREN GPMpPEping ERfEOTERE E@ﬁﬁaﬁﬂﬁnq 1ﬁhlhlt‘§ﬁj @]S@@fted hgrietne (Tihagp
trhéhod irlcRid¥, 1k ar@ Abi 18RMdG0, 1%&?1hg8§re@|fcﬂ%ﬁ Hﬁ}fm&ﬂﬁ a subject;

proteasone in_an organlsn1 det efm ni n
@éfmtmgélpe leved eferad BPRSIPRBICSSIQu i pIsyhi¢at adfgnntgathe prstesfsintgenic

eol
SRS ORI o B
%@mﬁéfﬂlasﬂ thysindegical progess Glbquamt m anedgmsngls t&@lateﬂtb@ thd
uci, n
'ﬂélftééh)g C&Fﬁ{’lﬁ}ac g%ﬁg C@lglaltl{Ilg{g'd treat Oneg'gAlg%é ro%gfeﬁsedn a subject;
aedubing thedafe |0ﬁglu$cﬂ1a>rpah1elegfadgﬁua npa odle raaludﬁgﬂﬁdﬁé bDiAtrhdellular

{] ted
Eo(fé:lh he deag 91' eﬂgre uc1 &q nx\i%e oéﬁ)gi)sré) eérh(?ezg?ng%oqclﬁgggﬁs

@éﬂlbltmgthp gnos%ls@ﬁ]@%rﬁeted nzmaéte iy sibRol; Oﬂnlﬁtlri:‘glﬂﬂj@fﬁhtpresentanon ina
condi.ti.ons _suc shocC SOl 1 asl S,

681, Boonr G208 e ARne S BrET ARE e (e o ok prieBRd shage
b*(iﬁ-aas,@mjt mpbamoro And rﬂ’lel&ﬁhtmﬂ gRisy; Thhibig St GIB@ dddiation in an
cont.ent of .NF: E nmuscl e, organ or subject;

SEeP Uy Teguciny %%mt‘fﬁ“ a%‘ﬁgﬁ e Cﬂ‘éh R’é‘?“;’%t"F&f‘n QEYbIesy eff@fémg
tyotiatdepapdexit @hltaﬁ'ﬁihakéll/@ycws SIRARR proliRrabivdiiSGks indf Gl zﬁ%ctmg
g ?t easo&e %}ﬁ%} regul ati on of oncoproteins in
ofspsomerderprdg 8 oF of PRARPIPISIRF iR a celli eaitng, cameeaqowﬂgm a
afbgect; %ﬁtr@%S@-@QﬂE@@o‘fjtdsﬁ ifa SUbRicEGhd sc"f’é?:gmﬁ E)fo@éﬁg pt8cessed by N-

rotej ns. processed by N- term nal nucl eop
EVB‘I“GII“&& leephilg hydrelapes in 7pgll. i nvention, in anot her
asp ec,lghﬁ Is directed to nedical devices that include a
20 phHedReaten. sanothsrasaetils direcirdde medies] dawiessithat irclude o

piRahabe@ifcaPhRGMENIRASRd Alrelshe 1 nvention will be
apparent fromthe followng detailed description and

fromaoih& fedtdedEnd aBVdnefgeoISRE fnpédtlgﬂ vﬁ’ﬁ bd :gﬁ; Q&%n@ﬂq‘% féifowing
Figqure 1 shows the solubility of peptid ?
Wﬁ%ﬂ?%ﬂl‘\?@@l@mﬂh‘s defrsous” 10% (W v) sul fobutyl

et her beta-cycl odextrin (SBECD )/ 10 mM sodiumcitrate
solutions. Figure 2 shows the percentage of peptide
?ﬂsf%ﬁwtmwgthwmems 10% (W' v) SBECDY 10 miV sodl um
citray tovar al ues. o
Pt o 105 DURR e ASoRNAy RIS () ApRUS pBak®; FRuegd 0%
e spiiebant eber bem:¢y19td>ée>arlpfsé3ﬂﬁlb wmynM Isscbhm lolteate solutions.

but 1 S E R R TS B oo 180 )

SBECD/10 mM sodium citrate solutions over time at various pH values.

Detailed Description
Pharmaceutical compositions of the invention include a practically insoluble

proteasome inhibitor, a cyclodextrin and optionally a buffer.



The anmount of proteasone inhibitor that can be

sol ubilized is dependent on several paraneters. One
wepmhopasaneter is pH As shown in Figure 1, hp@hes20pif44451

results in poorer solublllty of a ba5|c compound, and

| ower pH woul d be e§§ c%g ﬁ dec .S0l ubj |I%¥ 1
an aCTl‘tfla@‘Oé‘Btlﬁg(BEﬂﬁ?i‘so SN 1t9\§et qt CR, Wl} 1zleﬁ I p?n nt on severa
FRNRMES. Ofte El]éh%ﬁ‘r@hhlefér houselsasbeslinHghe mmgheel QHSwuttﬁinl pRorer
stability of the proteasone inhibitor

sodwdlity pF basiafompoptl, anfer e by oA @ﬁF’S’&Fteg f%‘f?ﬂeg%)e;ﬁ%‘%’ﬂ“y of
ﬁpzfc cﬁé‘gg}nfo‘aﬂ@ Q4 RAvel @SR 'fiﬂ'ﬂ@ 133 aH@Qe\}eF aFpHDéHoB1d%e sdib@ed to

ects of on a conmpound' s stability and solubility
pravidp euxta@a@tabyxtsd@ftthfr PPl @mgdnibjtor nEeT xR lagﬁgpfk%wm in

%&retagbm cﬁéﬁuc‘:ﬂr& ﬂlt? 6t %%gchrh%ﬁﬁ)bﬁhd gsoc[enfo%tFQthQB FQRR 4 Orhe

nr st ere Is preferably from
gfﬂ:c&; o pH@anompoa_I@l y érﬁabﬂiﬁh yndzwhffbdgy ganchegealily dptermined using

ﬁ\‘('P st \!vfagy t he n th%yndbﬂ#ioggd }QefrelfP '_k&rqgltrﬁlﬂitlohsc'totﬂg%dmlmstered

er 1s present as an acid or
aahaammalnﬂhelpﬂss pqurabgaﬁrmbas?é orpHei d, respectively.

I n one enbodi

1- 10 nmny g?ﬁex{prg a%‘f oﬂﬁ% entvgrg%n q& g%&éﬁ%lsb\ﬂge (?fadﬁ cclnﬁol is the
pufed. e“irgﬁtalla] tlhy buaifio st pr&s@ntrdb’la(l acid S04 b¢$e fhud mdoafuggn bzseton acid,
amount . of ecte ce

EomERIRY droBhen g REE s RhORHET1-L0Y Fne prefepably
BAREEN-F®inM) inosf prbhfehﬁﬂlly&hduttlb@nl‘ﬂiﬁn&bhd foemslatiortsj theamownt of

advant ageous en to |ve

Bulfam S rsd mRioSLanm srgerieasbe-Rtietoy AEnE e o

LdHeiBoNTb pUuie sndhe M BKRtha Sdltsonaifdladdhitadcoudiptivdserstalghe
pot assi u of the conjugate base of

&é&%ﬂhéﬁﬁ§°§ﬂﬂﬂmgga§6ﬂ?m tartrate and sodi um

Ci tratampld®f Ri@hIe b hdfulie milteres OTlidamagids £rﬁlta€{3£a¢1lrﬁeftdl@alts
acid. 20 Cyclodextrlns of the inventiagn includ

e padivmppatassivap @f e serivardasuRiY K ACds frch higodium tartrate and
SJEARLERRL Thi {)}%fe‘?ﬂé&: bﬂ@&’fst dolifdrd StrAé/kiReS acdy. substi tuted
u

or non-substituted O-cyclodextrin, present, for
exanplyslodgktrifig infh%mzm(l iwclude alpha-gbetend EamBsydedesisin, In

% n?{og{n?ernf o dﬁ%h@&n Qtit: QX%SQQ%t& héh- blﬁ)sf?tg@lﬂ@ IO %extrin,

anot her pre erred odi nent
preednt denexample, ag from SUBYe (Wiviitlad c8rtaiy emb@rbmﬁlitt» the preferred amount

Sﬁbéytﬁghg)as RGBT o RHEERRRLR EmbBli Bl hé ¥ycdextrin i

rrn an toxic
aswhsmuaﬂ6ebymhotleh<tmmsS;bstttutedjtmbbdcytuhsamtemaelthﬁssolublixmiﬂh@s

ygtfslblfiﬁ%lrtn\%}g?% SIS f?ec?s)% {OCﬂﬁiﬁl\&g&l u%%%s&tﬁ%ﬁ% clodextrins.

one or I C gr ups, such
Bsanplesas amhmadd%cy(cbdgxmnsghdudwws,e smla;h tueshywiyh one or more

aJ boxyal kyl (e.g., carhbpx th th
R b & hombieara e (e HusesiRpalsyf dibokatiot .,
Eafw:@wmlwmﬂaoxwmﬁ uy&ra@lamyl ﬁibbtﬁimed (mgx hytderixgethyl, 2-
B}Z{r%af(yg%p/ gg&%l{lﬁo&ylpﬁr“ tﬁt§% ;&ﬁ%g in. gartlcularly suitable
Q&ﬁ-@y&dﬂék@ﬂ@iﬁkfuﬂ@ h&&lﬁ@%ym |ddetih HERE®Y and sulfobutylether
bet a- cycl odextrin ( SBECD | Eég&ﬁr tiall) dth
boweradexpin (REGHyErlee Y i  sappgerstood tha
SpRatly ytsubindtRn kdde eydddee@in! intloding Elﬂiswtdtl&gby hydrophobxc groups
substltutlon by hydr ophobi c suc

shichas plipe.ovd "F‘P@V%\tﬁﬁwa%“séalr‘g’ﬂim Yt%}swm&ﬂéerltyafqgﬁ'@ ‘S’?Wé“g
AndbRIGRPHRALREI lattice of the solid cyclodextrin, thereby lowering the lattice
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network within the crystal lattice of the solid
cycl odextrin, thereby lowering the lattice -3 WO

wWQoW6eHhE[s3454 PCT/ US2005/ 044451 energy of the BOI/US2005/044451

The degree of substitution is not believed to be
critical; however, the degree of substitution is
EexeR o &geomsl ‘Thealeglee abdubdiatimds hot peleakd yo B2%ritical ll@ever, the

uch as 3% One particul ar rrbod t t 0
e Supons A RauBs PR s B and BN 28 e bogr R g% v
dot0 5 ng/m of a proteasone inhibitor, 5%to 25%

(wv) of a cyclodextrin such as HPBCD or SB and 5
M t Prsarieriar emb %ff}??“éf’f %}Sd%&??f@lsap WFCU&B?’ESDF"B%“%“
dompridgiaR Utto Blghnl &F a@roteBoHO| hﬂﬁUlt@ﬂ 50f to2 59Mint) oBh ciclodextrin such

t hi bi t t 10% (
SRS ot eeh bt WA shghbeass Gt oo

a%léhtt;ﬁbls &.PrObRASR OF2 hlghﬁlbifh OfSteasttRd inhfbitbAbE dpefldt? RO$20% (W/v)

with epoxide and aziridine noieties, are scribed in
SBECD P& aMisodivgFitra@@Hahel U. S. Provi si onal Application
Nos. 60/562,340, filed April 15, 2004, 60/569, 096,
filed May 7, 2004, 60/596,885, filed May 10, 2004,
BotaIameumbitéris| ed Mpy 17, 2004, 60/599, 401, August 6,

2004, 4 in
60/ 6 dﬁ%g&&e‘lﬁo}nf Eellﬁ?%n‘é) ?1%%1& %gg wiltle /%%8%’6%2“ ©
Beiptiesndre destdbed 2003 Pagoy 631 ,0099nd id. é’cpvg@;p]pbm@watpm Nos.

@8%33&‘93‘[8 & QP“ 3 2@2} 3%5%%%/ 72%@ C%(ﬁ‘;]{%nf%tss filed May 10,

WO 60/ SO TR it may ar @@Ohesnéammy Aupest 6r200¢,660/410,08 hdHed
f ot al fo

%é)fe e{eL‘P 8@6)4 65‘/%}(9{}%??& gfe}lgt l‘a’erzlgez;o% c'fuor/] efdé? ptember 14,

T0DASG036 1001159 Wk Ie S epteantgr m;pooAb 60/63@ 5 18 §leHi @ctabee2(y rzo(mo and

R Brho OB O B 50} B dRURA S,

fefidgét or is an epoxide- or aziri d| ne-containing 25
conpound, whi ch pr.eferabl conta roups

© o E b cabok o WAV D6 BORP e G oes IaF BB B R aC. etc)
& GRdetd 18 bé EdMERROMHIT a ERAE,IHuOVal@ds féfte group (e.g., Group 1) do
het er oat om contai ni ng three- nenbered ring is

i epnly tosangther mOWh(GPHUYs i ncl ude el ect ron-wi t hdr awi ng
groups (EEWG ) adjacent to (for exanple, at a carbon
vicinal to a carbon atom of the three-nenbered,

het er@a#oMm containing ring), or in electronic

commypi, i@rﬁ%@hdﬁ‘éntt Bnd rQ{eammlﬁtor YA e@oﬁ@e QRhAAMnAL&Mining

or an a or alkynyl Tinkage), epoxide or
@mipobei, Né"oﬂlmlﬂf@mblm abiteinggroupstpsoximatpiaihe AetaroplemymEEHng,

ﬁi}Pee %e?nb%tedtrnl %ﬁl{}ptﬂﬂ a%ngrgj‘mgﬁg feh&jon of the heteroatolrzn-wn&mmg three-

eteroat om coritai nin ee- ered ring
mamb&rekbr;mg‘ iofacditatex| Selch exapoinclidodscon, withidrapang gravngdE. W.G)

a Jacentqg kfbr ex%mple at a carbon vicinal to a carbon atom of the three-membered,
heteroatom-containing ring), or in electronic communication with (for example, via a
carbon atom, or an alkenyl or alkynyl linkage), epoxide or aziridine functionalities. The
E.W.G. can be bonded to one of the carbon atoms of the heteroatom-containing, three-
membered ring. E.W.G. include, for example, cyano, isocyano, nitro, amide, sulfonyl, 5-
carboxy vinyl, sulfinyl, 8,8-dicyano vinyl, formyl, carboxyl, alkyloxy- and aryloxy-

carbonyl, 1-tetrazolyl, carbamoyl, sulfamoyl, carbonyl, sulfoxide groups, and halogenated

4-
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carboxy vinyl, sulfinyl, 0,/3-dicyano vinyl, fornyl,
carboxyl, al kyloxy- and aryl oxy- carbonyl,

wd2a0e06H2O| yI , carbanoyl, sul fanmoyl, carbonyl , PCT/US2005/044451

sul f oxi de groups, and hal ogenated -4 WO 2006/ 063154

PCT/USZOOS/O 4451 or dih e d car t.0 S ,
sl e o e hBIETRLEE CRTR. RUDE SHFR are

inﬁéiﬁﬂ&rﬁ@@ BdiécYediRlopeiseshdRalsagaisn- c&lﬁ’tﬁhnﬁig:sﬁbsatuent such as alkyl,
car bon-cont al nl n stituent suc S .a
sy kadkapyl, alywy %si}krg hzesqn?wsfemf ‘@?ﬁ?ﬁﬂ“ﬁ/ e F VL carbony!

dlnents E WG is a carbonyl group 5 1n sone
enbodi nents, it may be desjrable to. ut]

t hat Iaﬁ@n@ﬁmhthréem% iapayee desirpble e P'é]ﬂetEywéé it %‘F@Eﬁ‘z‘%’ gharge,
!uﬁ é%ﬁa?l subli@Gh 'qume%{ élé’ctt‘%i‘bglmﬁﬁ f)zﬁﬁ@t@ﬂfr phRt %r ch@fged moieties

noil et es hin an Ntn hydrol ase.
mthmph ltn bysir¢lengi Eetlexaglpl@r 4@9@2%#35@4@!%%3‘%4‘%1 gdefhginran be

gr%s np % théjl(lﬁlsﬁﬁt t'eﬁctt\bl‘?n %dq%tac}ﬁﬁ&@ rﬁtl&rt@ﬁt\;vlmhltamngaﬁgtlp present in

an e ectron-wt raw ng gr OU[}J: resent
pqmndd@ospbxsw &= ups g oui ool swigh vhish EOW.Chrinteract

Wh?{l %nz¥me mh1%1t¥¥se¥e bo gﬂ% {o%l\frég}lm%q"x m%se%%ﬁﬁghﬂicitg é)f EWG

oF S are boun ting 1n i eas
eI e ctSonphiepiidsi dpyxidé ofpepida, amr@@mop@mnda bavepdsetate fumetionality as

ide a i di ne conp ound
e
Bdrﬁngammplwoxpejmdea ﬁdeDX)dkMeﬁ onEplidena| s’ gzludps ketones, in

B n PR 5 R BB ol Rt 88 8me ing
£8 RO RInd o () diirings From thd ketdie, drdrtieckenmeioatbsn mfbohdatd to one

oxide or aziridine ring 15 are. one
Py oS i Tt SRR ke g Tt ardups
bRndedndea toBer (ofarbdhe swohlab BYdrageanid Of sallkye groups including methyl,
heteroaton}containin% t hr ee- nenmher d r|n %£%
er substituted

gfhduprepyl cahbwy e Hraugs Bondsd tap of ErpEnEs

g Bf’(ﬁ@)@/ BN6betlafliad, itboQy, @atBényl,ithi6)] sutfidegeste tafiide or ether

et hy propyl and butyl gr oups. C}oups bonded to a' or
fmetgamelfins can be further substituted with hydr oxy,

hal oggp exaqgglg %cat%@;(ﬁ@%rd SRIPRANYL bonkibl Slrecﬁy' td héler carbon or via

ester, e or ether 20 functionalit For exanp| e
& linktso xThei linkeioian by Eovptkdens. Bes Himlsac. s abynyjencoaryh é’%ﬂen

gﬁﬁlp %p amgxlé Cg.h gcarﬁ?()é)hg F&B can C%ah'o@ K E)Eptﬁl@ %o%fy gatexfhmg from the o

yl'ene, ene, | ene,” aryl
carbtgmf the I telrdatom- C@nalam,ﬁbree-mﬂé)er@é iflb@x&ﬂl this Wai REPdes comtaining

%l},&]lg)nfslggr% lpeec%t %tgx%tego b?&l’ysuﬁ)ghgigg%ﬁ eflz{b%ghtag]ﬁl ’aPZ Qlﬁlrsg‘f&“[h

eroat om cont al ni ng, ree- nenber ed’ r1 hg.
tvhh P1Viming thefitsi diescheiontmcant ttgh@d cgibde, R\ béingthe agrond and S0

t i.d
@[ﬁs B&ﬁ%uzgi 01} S{(E clsxal v\ﬁe{O%Fglpf ggé‘ nthgf;hos%?gé &g r@sﬁg Ml e enzyme
mRditersadjhatesifiblet spedifictyaor dearaiblmnnhlﬁﬁon Iedsn Qldehbalsie‘boﬂb’; P2’
chains for P1'

B to i & iy GRhe T el Pisufied Berfiha o e

i nhi tllnteﬁibSdl\Mehtb 1&Bﬁlhfgabd:}egr6\nﬁdioﬁdlddlt6 ye cattfons] elsd stabdcbemistry of
i_nhi bi rates._ Side c
Pt FRrber e g BR8] e e 5 e G g gt oo (0 or 9)

B¢ Bl &htion is based, in part, on the structure-function information disclosed herein,
which suggests the following preferred stereochemical relationships. Note that a preferred

compound may have a number of stereocenters having the indicated up-down (or 3-¢,

-5-
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30 In enbodi nents including such groups bonded to a
carbons, the stereochem stry of the a'-carbon (that

W@ 2006068150r m ng a part of the epoxide or aziriBETES2005/044451

ring) can be (R) or (S). The invention is based, in
R@; on the structure-funpction information dlsclosed
h

&7 25 YRVE Rereif ot sthe Riane of the ppasyoriRe Drrelationship (that is, it is

stoefeqoﬁéu&mt@aéry sRteBEdn@n 1 thd SomPRhE cléin B (R HERFNEY stated). In
conpound may have a nunber of stereocenters haV|ng h

i SAEE @ﬁf%d& Boadimniedhe jigeechemistryof the 0bsatimBis@®R), that s, the X atom
R/ JIBHRIDAARDE the%kﬁ&ﬁleowﬁ& SRS DRGSR Fbr e?an?r?é) e following
the pl ane of the -(S) relationshi t’hat
.%ﬂer?ltsﬁpgurah@m%@m8?@@8%91 a proferrgd sterepchowistry dor somet he
caimB@MRdisconformto the preferences stated). In sone
preferred enbodi nents, the stereochem stry of the a
carbon is (R), that is, the X atom is 0, or above the
pl ane of the nol | e, when drawn as bel ow. For
exanple, the foll 5 general structural formula
(1) de [onstrat es referred stereochem stry for sone
enbodl%g sTEME111 Ibeptlde EEWG R where X is I

gen. or an NH or N-al kyl group, EWG is an
é‘fhé@t)f SrPxyantod paivFrg Nyelsyleren, EI’@GdEQE eletteh veibdvasying group as

:ﬁ?géiﬁﬁ)og f’)}lgn@tlg@’% h Bgmlgé ?Q@é&{ﬂe kl?)glo Vi%hs%'}&dro]gen e{t?]m aCig

]SETP'@HJI wdichwgan be fwytbfrrcsxbstltdﬂtal \mlgelnydrcam Iradngen, antinng yarboxy,
Qﬁf)m Mhio Julﬁdg t%\'l latnlld% or eﬁ%tt %Bctlo%?ﬁtg e{’ (grrso% e%F%Wents the X

functionality.’ Eor “some &
gleoshduld ée configiigd neaboas nabdareo fanilitntel@terdctiof aith hi N&El&hmal

gﬁ:tlﬁﬁ)ﬂﬁl )ggﬂg\m ErPNf’B::_lxgrro L r'Il‘qr gxamp %’I gﬁlf‘g‘%gﬂ]ﬁ n ergcglgllilsp of enzyme

['ase exa
inhibatomorithahe BoPre2 subynit ol 509 mhﬂeh;otn@ fechiohi 1&4d tb hﬁ‘nlﬂﬁin%ﬁ?ar to be

?aldﬁlgagﬁdt l%ng%gon§ ﬁ)rato ion @gé%rggadv@m{eh én a%ﬁe%ﬁb@%} Igtﬁ hydrolases the

Olbﬁosnﬁi stateterainy ef thé a-chben 6ABepplidOEgRIdeNbipeptide aziridines may
Qy Ia es, the opposite stereochem stry of the
of the pepti de epoxi des or peptide aziridines

may Ib Gléhefitfaﬁc iflidgtatkd abével e Bcéiﬂﬁm'li duBsithdd fsth @\b@HﬁkogteH gtoms
uted with hydr ogen at ons.

on i s substi
éz%gdéfﬁ%ﬁ g stergachemistyd i’,ﬁ%‘maéﬁ r09rb°tl hsem@ﬁ*}t?da‘f"lﬂaa starapisighe Cshn-

ln@ﬁldﬂ’@él@@nﬂﬂstﬂi} Rtebrhiding 288tk E‘l@re%ﬂnsh‘yr&g@foﬁoﬁ&? I 9@se rules are
&%@ﬁ% for determ ning absolute stereoChem stry are

el expraleen Qreanc GhenistgpEex sndalhitasell; Janes nrpcl Bartlpth
Kb sekss BEASATINGA (]3994)’:9?;‘0’(1%{'1‘ g G\Abﬂ) 18z ?’ ;ﬂlﬂ %e 1 ioft ﬁqlegeb%

Bartl ett Publlshers Bost on t1on
ipgpTROTRted hgrefegpnce. hThfé%QrPQ?heml§trh ef by carh%osr@?dméltedle loyygen or

rﬁﬁ(‘;g%fl %Qsctﬁe hikR&:t Bl mml&t LE Y. @ erﬁl@ swgg‘{lﬁ)gﬁes pno(nt)) and

when t he oxygen or ~ 25 'nitrogen

the Tcaierygroqml@s ywlthlgl@st@nw@ Iﬁjhmqlnthapnsrﬁms nfithk pepudsE. W.G,
R0 Lye R ?f&q?i CHE némind] Q4B0d gmls h:gzgxf cﬁlgrllg%hglﬁ the essential

priority. Blative priori
csg@gqr@@n Bf the@roups can remain the same, for some preferred embodiments. That is,

referring to the general structure immediately above, peptide-E.W.G. is joined to the chiral
o carbon from the left, R is joined to the chiral o carbon from the right, and the X atom(s)
project(s) from the plane of the page. The nitrogen atom of an aziridine ring can also, in

principle, be chiral, as discussed in March, Advanced Organic Chemistry, 4™ Ed. (1992)
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-CH2- X-, and R groups change, the nom nal
stereochem stry can change, but the essenti al

w@onbigpisat i on of the groups can remain the saper/USDNS5/044451

some preferred enbodi ments. That is, referrlng to the

FBRaesgeRevon ok o0t 200 ot B oL gt PHESEF 1oroR tYS

fe@éra@g to the chlral a' carbon fromthe rlght and the
X aton(s) roject(s) fromthe plane o e..T
ni t r obfisrPeRt tpFidespt RSP AFiFidngs. 2y edrde I%?Bt‘gﬁ oiety. ife
%:p'tlﬁé:fn@ie is BEndelitd Mk eleafondi BaksHRg grolip. VBliednd At Getheen the
gani c emstry, 4 h Ed. (1992) -6 V\D 2006/ 063154
destionspifus Moz eg P ar\sﬂﬁn&yoqﬂﬁv et the patide FauspRIpAn spype preferred

5o Hent¥ViGWRE 9€SonaE Eto IRCEMAAL Bh&BoMAIHRY SuchYs for example, to
referencé. The peptide epoxi des or lf}gptl de aziridi nes

the sorbprictemdausof themepiide. ddiearivelyrite tcaplee basyded ¢ thesamino

Qﬂg*xqggofttge ]é&%‘ﬁdﬁ | lﬁ%ﬁl{ep nid N2 MeHOWIE, @MPbe HdR8eBRDidehain of

made ctron W t hdrawi ng group and any

the peptula nofiety.he peptl de For exanple, in sone preferred

eITbOdIL Eets%an LZR/% ﬁ?{)\é\ét% dagkﬂ?)gé] gﬁ{ét\l&'é) Whﬁ] gd% a{amsré endmg from

ba ckbo unrt, suc %0Or exa e car boxy

the ﬂ)mlqbume wfitst ﬁmqmém ¢adlebackbare mnamawaeslcje chalnas@cigfedwithdh

ndedtoth termn t

R Sabmn frveh e e oip G HoRiZ Mg 15 oREABRImcell o cvry

Bahbabcmeﬁlhlt hidem qs&ptatedeldﬂmhzﬂn yPepllﬁesFl’spftll uesptiizrepbrades oapeptide
at [ nge backbone s ructure wth

BEREe FRo et kbt e ke SR 5 o inpiviing
-Ukd {CTHR)Sacevigy csfehmaneisoﬁﬁsmwahe“dnwnd ki ghttbackbone

al.t hough in sone case he sj.de c

S HTFBeBt PGB0 AT SO APt B T GRS GRre four and
HRSadBoSMAs hdipeerdi UeothdtambBodiMent uskesl forSighibiting the PGPH
pepti de epoxi des or peptide qﬁges have two

PRSIVEY BRBK BOHAS: P%IWC?WQ(?H%G‘E‘E%BIF B GEETEHET g in some
prefedl tinB&lihents Y POPHYRSbifloh, ibkEvetAthrde)and Gixi batkbyninits AR
prot easone, between four and ei ght backbone units are
Eﬁ@@ént and in sone preferred enbodi ments for CT-L

i nhi by s%’ch!ﬁﬁ; Ne&ldin %Fn ®e gackﬁd)r?é tﬁﬁ@&*ﬁqmudémah%l @lighatic or
present. In other enbodiments useful for inhibiting

ahmatiagppino agid side ehpinsf such as Ipdencen (dyaine) et §4aningd, Egpropy!

gjr g&zr r eggtgg(‘{}%(fLd &ln%)f P pEy M %%EI]@? ﬁlﬁiélg'??%ﬂgygm%llalamne) and the

mkr Juingogstisutingithecdobion ecidipioline. afhe sitlg Cbérlé%@malso Phethey aliphatic or
kb t I
la{]cs%rgéfs%nﬂ‘l %&%t}ryg?lrgrw m Ptﬂﬁyluemd ary %%8{11% cféﬁ@atlves

am no aCI e chal ns,

_smh s h—:phd'ly'tbﬂ[ygém}(egﬂ'lgtbylnﬁ)naphthylb\—yiet}(yh|(A—nap’p@1)y1) -methyl, 1- (1-

P%gih%[)% ll, t- Valh{hélﬁgth\{)lﬁg gl F %ﬁx})éth?p%g)%ﬂﬂlﬂé’rﬁztﬁél’ and suallar
tdgpousdsd@he hgi prooprsh be ﬂMhﬂlgsubhEutahwnb ﬁa?ﬂlgfl grogps, nesubstituted
a

%{Pﬁrggqq%g Saf ﬁ&getgﬁélﬂ ?1}:?38(& %ﬁéhgﬁgrg |8 s, OF suBs%ttut?d,5 aryl groups,

$uchué Ynzoyaaad ek Yike SHEStohdy Liindtbr ﬁetenovyaﬂyl\gecmps can also be used as side
chain substituents. Heteroaryl groups include nitrogen-, oxygen-, and sulfur-containing aryl
groups such as thienyl, benzothienyl, naphthothienyl, thianthrenyl, furyl, pyranyl,
isobenzofuranyl, chromenyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazinyl, indolyl,
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such as 1-phenyl ethyl, 2-phenylethyl,
(1- napht hyl)-nethyl, (2-naphthyl)-nethyl, 1-(1-

wmapkobsisy et hyl , 1-(2-napht hyl) et hyl, PCT/US2005/044451

2 (1- napht hyI ) et hyI 2- (2- napht hyI )et hyl, and si m I ar
unds I rou an urt her. subst i
R e SRR e A R e
syedlidat, ﬁﬁqﬂlymneafeda}tyldﬁ)fhmkeact@ks ﬂwrmﬂseandahcyhkegr oups,

or substltut d..ar oups, 3 ch as,benzqyl .and.the .
e e e e e R
Qﬁ)x:rtﬁzg dr Peptiad AridisRaFor uple] ﬁaﬁt&ﬂbﬁccﬂeﬁqg amiloykidg Bt as

i ncl ude ni.t.rogen and .su ont ai
er%wsc@mmn%\gﬁr ﬁw&%ﬁ o By BERINAY f Metném% %n%wﬁace as
Wil 3k dH-&88hkial doMAYAcidsPor 8xtiple tabSRDERFIRAS) CAMMIne, cystine,
chronmenyl , pyrrol I I m daz oI I, pyrazol yI pyridyl,

Bwth]fp ereuqlwpy ers, Nopma /09@1311@4&@ ¢hain substituents with
E’Igéeld%«? BOR/ tgéxéﬁéjean R bé"ﬁ‘l’:ludéaluédaﬁ Ly lfor RBepit @ -t 481 chains or

Het erocycl yl groups include piperidine, piperazine,

By ity lcireups Wi ophet mere hydrexy: soytrhamaikeny, shiide.chiescarboxyl,
Eﬁ&t %Hggphoaﬂgde BEathink groubp oP QIR s@ma%tmgme@ %@rone br more

resi dues can be i'ntroduced Into the ggr
blosendtansor Insepe preéerepd iembodiments, tirae isakleagsloae amibgrovmpresent in a

such as 5 hydroxy-containi ng
?@%Fﬂaﬂr@}ﬁh%w ‘?‘Sfeg’fu fur-containing (Met, Cys) can be
i nt r calisomd embedimens, |theasckimne esitsend draike amtsr{d\lﬂéi%ﬁ(#@)r], in
SRS s s Pa, SR debRaiof b MolgsRtgs Ry occuring
aaitoreidpgplise e odleanon-subsity dcoening cyulit kecoodray gratho@rids, which
glgg I NDi eté%zthcan {q@ e lrtncl uded, such as, for
ﬁcpﬁe%(fgnﬁe 8fek(§fa HAI§€™or  ©6-C12 aryl groups
Wi t h Janehedembatimerhy, dieaykboaionits acdiiatkyalkddaxyide wits { fotlexample,
hi o, car yl. ester, phqgspho, anido ar, anino
bt S o oE i € praors (PO B o Thotipiie RO are spplaced by
oRfific bbids) @@iazélt Sifogs (iR wHIHRx tm@f)errrngdmﬁma@ﬂmeceaﬁ@mnon on
there is at | east one_ar

the Backbee)s ¢ gomBigptins oﬁiﬁcﬁw% #Eg g%h%%ﬁ?@{mdffﬂ@m the

mﬁb ke %z—ddeths A6 @by altil substirutidnt @k&a%aﬂmimlsbmym acid.
which Ris the side chain. Such a desi ghati on does

ncomgdirthenembedimenis side ghainnars lagallysnodis o fog exampls: gwln@r A

hy@ohRSdifARoN 34 Whith L\)ﬂo@(ﬁ@bﬁrﬂ'1@&e§éﬁ%ét@ee§@ﬁ‘eo&%rﬁ/atoms of the
ami no_aci ds, which be recogni zed by those of

s ¢hain, ar fopexaaple by Qﬁlﬁﬁ syclenroryd mediication; meviiehx prsiogropyl
I_J‘g%ﬁ)"?)ﬁfsgnt ek h@%‘fId %%QI% it lelsfieChQh. BX&MHh®her embodiments

and the like), olefinic analogs (in which one
mplmngammdeldmg I%rp@lm@plﬁa@v@@eblyed dlugth¢rrembodigredts can
Bﬁﬂjﬁ%ﬁ’% haf Rl BGHohd &58%% rb%ﬁfh) Eﬁ&g%ﬁﬂ%&%t@n azo
cl's-configuration on one), or conbinations

bfkagey ehd b@mmnﬁcaltlpnﬂ«h@gssed Ian‘PsptldeIs arut Menice fsoigh nEnt s,

h am na a IS I
& efo attlo{la Ign dn oarmegx g}z‘gl;x]uby ang%g é’lcre(i%g:az% Bk(?ﬂagy anfin
Bmhﬁahgyhﬁ@mﬂndﬁnm@&k I@faﬂ@ceh aciI &)bent A. Meygab,| WCH Publishers

fi eg % % @/z dehydro
Qgg )f PR &et o, w C%\r/{hpi"eé%bya{x%’ Qoeﬁed ik r?“éfgpr esent
bet weHre eht}eneanhhbﬂior@ fatinhitsitiaf oftchgmotrypsin-like (CT-L) activity of Ntn
include at least four backbone units. In some particularly preferred CT-L inhibitor

embodiments, at least four amide units and an ¢’,3’-epoxy ketone or «,3’-aziridine ketone
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side chain, or for exanple by AE or Oz cycl opropyl
nodi fi cation, in which a cyclopropyl 25 group is

weemsessisoet ween the a and 0 atons of the si deP@hE$2005/044451

In still further enbodi nents enploying am no acid
groups, D-amno acids can be used. Further enbodi nents
walty areipreserit(teffapentidh apaxy thetohesok Irsiapetige p4iriding kaiones). In

[ t
A 19, RGO, QRS PR 1880 GRLBRL B, @€ Beprice moiery
anddint ketiens anthepovideior azirides fugctiqmﬁlitie@oﬁﬂle engymieanizbitors form

| Boteju, in "Ml ecular
%%Bﬁcgw}aﬁ%ng@{@ ?‘9 ﬁ?]‘ﬁoadogy A Conpr ehensi ve Desk
Reference ed. Robert A Meyers, VCH Publishers
(1995), pp 658- 664, which is hereb I ncor porated by

reference. The enzy nh| Btors fo |nh b|t| of
chynot rypsi n- IlkaqH |v e at
| east four baclsone™ nlﬂﬁi I aNHicu ar |
preferred CT -L |nhqg|tor od| nts at ol east four

an1de units and an a', $' -epoxy ketone or

, (3" -aziridine ket one -8 WO @fj06/ 063154
PCT/U82005/044451 noi ety are present (tetrapeptide
epoxy ketones or tetrapeptide aziridine ketones). In

Vplﬁ:rré X%Jé))%g eloNH; of RTNIR)L tl@l,r RERD 0L e Qkﬁn&ég&gi ﬁ’tﬁ' AeEe@éH from C.

four am unit's, the |de noi et t one
6&%1 Gpdwﬁ@éy%kyl,ﬁusplﬂ@mﬁ(yf awéthet@mml,@ehet@bartaﬂrel beterpenslyl,

R ORGP S TBARRE UL S R b B R ey
IMedee apidedinkxgegeaminedifargoxy e edldqplnd 4R theRDOS;, dRByoxpredteRy
10
Ey40SERRINE NS B2 1 ey S g o
a@ﬂmﬁi:]miseh}@im%h laybtyl bed m‘otect}drgj gtd)up, E)uc:l as N terminal protecting groups
0 S
SiheP AT RSPt e MR R T gy o),
ﬂulorlahuakgﬁmetmny'oﬁﬂﬁnylQ%f?ﬁ}ét{lbh@é?ﬁélgf(ﬁaﬂﬂ gzctafrircﬁlofd&ﬂfoﬁﬁfarbonxyl
B L e o1 2 i DRSS TP B IoNe &+ G Pergp ey catbony
gechmm theft- batjﬂlmczﬁ'ﬁdxﬂBgrﬁﬁb’@B‘CﬁQ)?Vano&@&?u)blmg ttéﬁge?ts e.g.,
Kot rindimibe - Geriagerbaisyd bl g, Cbreruimgomopy)-
3tetijiéa@bodiitadeqBDY), N- B%xya%gﬁb)ﬁaz&lgmATU) carbonyldiimidazole, or
quoren 9-vy. Inethox¥§arbon

IehrprEbRPPofERI0R endhy Jrpte <§§a> fpd &ﬂ)osf pledvagsipaganiso ok gxample,
tiifldoPSatet®id A€ Id diSkand; h)?dﬂéé&laﬁf)n YAPd-BUS offa it Q&l@é}fté &éth as

groups, ., the benzyloxy carbonyl group or :
nfte_thjlgpl}gr GWE‘%?PBE?FIWTO’Q Fr@égﬂlqu@gytate,)ﬁ apd @‘_@gog@@fypqug, and reaction
i §ABRALWth iSolion and purification of intermediates is well-known classical peptide
methodology.

In some embodiments of chymotrypsin-like activity inhibitors, R; is Cj.¢alkyl. In
some embodiments of chymotrypsin-like activity inhibitors, R, is isobutyl. In some
embodiments of chymotrypsin-like activity inhibitors, R, is C;salkyl or aryl. In some
embodiments of chymotrypsin-like activity inhibitors, R, is phenyl, phenylmethyl, or 1-
naphthyl. In some embodiments of chymotrypsin-like activity inhibitors, Rj; is C;.¢alkyl or
aryl. In some embodiments of chymotrypsin-like activity inhibitors, R; is isobutyl, phenyl
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di cycl ohexyl carbodi i m de, 1, 3-diisopropyl carbodiim de
(DO, 1-(3-dinethylam nopropyl) 20

w®@2mbhgdisar bodi i m de (EDC), N hydroxyazabenzotrdErEsioas/044451
(HATU), carbonyl dii m dazol e, or
1- hydr oxybenzotri azol e nonohydrate (HBT), and various
& le@pRGel. e a@ﬁmmbodfmﬁntss)fahjahmypsmrhké lactonity amheltifors, Be isd3 -

1 in._dioxa on pPd-¢ | ' .
S5, e S 5o U EOERN: OReRSele  ESM e
dckilisy inhibltbld R g ebuaylephiengn dnwﬂm@mmﬁhylda 2-piredylethyl. In

reaction ol ution h |sol 1 on ti
omenemmsaRl Sy oS N ko Bhderai s BibedreClokanoyt,
4Fpl RASBAOD Whete Rulss@filents iHaRdE REIBER, @frb@w Ridlof Wyaisdxy; dryk énd C.s
activity inhibitors, Rl is Cl.6alk

koo bt SPRISteEbOAIMERTS b EISY PRI ilkf‘eacgefw \PII‘WOHS iphydspeen,
Ryl dryisobutyl . I'n sone enbodi ments of

chyrmotrypsin-like activity inhibitors, R2.is Gl. 6alkyl

or arlysomg Weggﬁ%em@%@}tﬁ%frﬁ%mmﬁ;ﬁhﬁﬁ?‘ﬁ% iphipifqrs
s@nﬁﬁfta\ﬁ%&}élf Rmstﬁotbgfyfs R, th’e?l ?ly R, 15951)%[31‘;(11 ARd Ryis 2 ;Sh@n}]lethyl

napht I'n sonme enb ynotrypsin-1ik
aaldtﬁsvs aoyty nﬁhemep@cieélavm sy vetuesis |r¢<f911redotp herginas peptgle §le9me
en‘oo I QfiSt. 1

| ghl so‘Ib l?c{dnﬁéﬁylm{mécﬂ\\;\lg %%8%/8% 6%1 ]}ES}{ydrggyanFs $1. In
d@@IE/eU@ml@@hGMBGRH agtnvny mialp;mm Wi s ibabutybnis semp sabpdinests of

II)IE h%’t{“ﬂg ’ g l;sﬁjy@%g 11&6)11 G%j_Q%a(frﬂ%‘*nﬁoﬁhn%m of PGPH

&’Bnbmdlnhm[wm; kals Pmﬁbphqﬂpﬂmeﬂl}'ﬂ iok @-naplghyly it gomerqmb[gdmpg of
I%l%'% gﬁi}”tgtlrh%l%/ OTSr A3 lsri%dl’ogen I %elglynotcgclgl%%gﬁd%wgﬂ 'balllbone unit.

IaRyie tmppdimentt bKRGRIE hdtivity ynhnbmbrsbR; BrthyleRS bosleth yodthogreing of

tﬁﬁ 6@%@%%&@%@%gnearl¥ %g}ﬁﬁlﬁﬁl ?},eycaSehfiﬁ'h ] é)g(mfc'n%%%ltdlptrcl)'ilengt P some
c@tmﬂal efibbdients 6f BOPH a&ivit dihit ks Rofs l‘ﬁ)"hl}()gﬂ'f, cy peslyi,; alrylkz&ld aryl-

EEIRITRITG REE NN T A RN

1§ﬁ§dr¥ﬁgén¥oﬂ idpirdpiyt. OBh%ome Sptmﬂhﬁe&ﬂﬁ@ﬁlﬁhﬁé of RGPHSctigifhthilitors, Rs is
I met hy R3 1s isobut

@ﬁﬁﬂgéﬁﬂléi‘l Koyl b hehtgeres w}@reasee%/wentsmﬁﬁé’ﬁl%m carbonyl,

MENds kiRl d¥sbdiRsted-or LuBdtHREH- irﬂmb &ib, mlyék‘éxﬁ Q@Il | 04@ C,.5 alkyl.
b In some enbodi nents of PGPH t|V|ty|n| |tors

Ir somg opijana bgmeiedineentsed PRFH. actiity g0 HsdtRC LA

494 id0dcta SRl b Bénzo)1Berz HIIE
ﬂaﬁdg”?ﬁ%h%ﬂsﬁ g\wmylifngg%evﬁ i nhibitors, }LRZ IS
hydr dtyeeme efegad kybodiments ¢fi PGREhacsiyte mBIMHEE ieritanegply, Ri is
- | oRt
B, B P ) RO boyae e e R DAY b B AT o oone
dndmmh)dr(zg,en%d&lmctvbgen or C, 6carbocyclyl bonded
to the R3 backbone unit. In some enbodi nents of PGPH
activity inhibitors, R3 is ethylene bonded to the
am nd&rofip 2t he R3 am no aci d backbone, such as woul d be
the case for the amno acid proline. In some optional
enbodn menls embodBRM, the pioldasgmd inhibiiertugedsin tiRinyantion includes at

é’sg F28 gackbo%e ungggnlﬁ%%s a ?tn}étzu’re Mmﬂflé’ tIII) or a pharmaceutically

acceptable salt thereof,

-10-
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substituted Cl_6al kyl. In sonme other optional
enbodi nents of PGPH activity inhibitors, R4 20 is

whys/o6sam or i sopropyl. I n sone optional enboRliTes®ss/044451

of PGPH activity inhibitors, R5 is hydrogen,
Cl. 6al kanoyl, aryl, heteroaryl, where substituents
i ncl ude hal ogen, caR1bor[yI RO Ubst i tRrd ed

|tr

di substituted- or su t i tt ec}%am 0, thdr oxy,
aryl, and C, _5 aRIQ ments of
PGPH activity i nhi bi th.rs et yF!24 acetyl

pi peri di necar bonyl, N-di thy am nobenzyl ;
i sooct anoi c, or benzoylben20| 5 1n sone preferred
enbodi nents of PGPH activity |(n bi tors,

simul t.an SQ R2 is phenyl R3 is
et hyl é’ﬁé (éf ’toél\t Slkyngegm%nye 0 i

f the am no aC|d

back 3
230 R rCaRSCRAR PR Pl BB ol lielP A o 1 tmut

(U8 pwithn the peoviso ke i loast onwjfl}kd,elsz RF and Résta g%awrof herokadbiér);
units and has a structure of fornula (III) or a
pharmaceutically acceptable sal tO{fg%é,e -10 WO

2006/ 063154 PCT/ US2005/ 044451 Rip RBORSIi i X
RO.MANM ANT 7 i RS B OXZ RAOR™Y(111) where Xis

0, NH, or Nalkyl, prefera®$ R R, R2, R3, and R4

are independently selected from hydrogen and a group

of formula 5 (lIlla), with theélllpovi so that at | east

one of R, R2, R3, and R4 is a group of fornmula

(111 &;RS, RLGRAR® aie m«apardmnyaselemd Rt Gilstlkg) Ci.&RSdroR@ikyl, Ci.

6@} @fﬁﬂﬁ' R ar )ﬁmar%?}%n Fgé%v(glﬂg%% 15)5192111f g Obn’}ltué'ed w1l kaygrbup

@ecl@&ﬁﬁinlﬁyﬂlde @ﬁhﬁﬂ& @frbomiyllcﬁ:ffcld & aqmbmmalticyll)sacbqﬁammiaﬁdhereof,
W th cted fromam de, am ne, carboxylic

groy
%?&I?O&Y ﬂfﬂﬁla E‘é’ﬁ fleal |y acceptabl e salt thereof,
thiol, an i, oet

car bﬁg@ " hi 8 . rstea.furtheg1 L or

chai i 62 SRR habieGamin e Jefoe Couesira PR ik ay

1@hR6kRy], Rhotk subRfituents include halogen, carbonyl, nitro, hydroxy, aryl, and C.salkyl;
R!? and R'! are independently selected from hydrogen and C.salkyl, or R and R"

together form a 3- to 6-membered carbocyclic or heterocyclic ring;

12 and R" are independently selected from hydrogen, a metal cation, C;salkyl, and

Caralkyl, or R? and R"? together represent Cy.salkyl, thereby forming a ring; and
L is absent or is selected from —CO; or -C(=S)O.

Suitable N-terminal protecting groups known in the art of peptide synthesis, include
t-butoxy carbonyl (Boc), benzoyl (Bz), fluoren-9-ylmethoxycarbonyl (Fmoc),
triphenylmethyl (trityl) and trichloroethoxycarbonyl (Troc) and the like. The use of various
N-protecting groups, €.g., the benzyloxy carbonyl group or the t-butyloxycarbonyl group
(Boc), various coupling reagents, e.g., dicyclohexylcarbodiimide (DCC), 1,3-
diisopropylcarbodiimide (DIC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC), N-
hydroxyazabenzotriazole (HATU), carbonyldiimidazole, or 1-hydroxybenzotriazole

monohydrate (HOBT), and various cleavage conditions: for example, trifluoroacetic acid

11-
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heteroaryl, where substituents include hal ogen,
carbonyl, nitro, hydroxy, aryl, and Cl.5alkyl; RO

wanaeMs3sar e i ndependently sel ected from hydr openusIvds/ 044451

Cl.6alkyl, or RO and R1 15 together forma 3- to

d bocycl l. : 2 d
R RE! rieRen Bnbrroud] arfh T i sk 2 peharol or
eyl &Btatef;boﬁahﬁ@(ﬁl.ﬂumdceta@éb, zﬁﬂrc@iﬂ())gén brofmidalahdaedttibtl i solution

together re 6al kyl , ther formng a_rin

58 Sl AR ion oL T aTE bl PETOEED Toe dpLEspee
SHitheaR! £Hd Iélrete@,ﬁmmbh@brett@me aflti P ADYOL ddihﬁoh@sar t
of peptide synthesis, inclu 20 t-but oxy carbonyl

( Boc) 1n sBRBZABSAiMBALY, an kaDéSﬁU‘ ﬂz WP, TEQH IF{6 %}AFARGEYAnd any two of

s(r hﬁ)‘ trj phenyl met hy trltﬁ/}1
ik @P%Rmyeaﬁr%ﬁwf fornya {liia dntpfféerfqdl@@lbownﬁéay three of

&f, Rﬁaw Qh’cﬁR“aNeB{rd?B tahmgnﬂcrr%pﬁ, E; B, andmal@%@ﬁ—ydt&wffomula
car bonyl group he t - buty] oxycar bonyl

{{Hg). dn §hedm§'5pqeﬁfgre¢ é@@@h{ngnt Itgs a structure of fogmula (IIIa§ and 122 R,

LN CIrORRIYdenar bodi i m de (DCC), 1, 3-
di i sopropylcarbodiimde (D C),

1- (3- gliceRL R ¥ BEHiMORE, ROYRY) R3 284 RYAE & Pa‘i’l%ll bf@p&iraﬁm préferred
25 hydr ox;l/%?zabepzot r'i azol e

embangity iR endiBzoE £)-c2dyl a0 g’ﬁA’é prerZeeielkyk gndhe most preferred
7

PRSIk b SSE s SP\ROE STRRAIART,

mﬁmﬁm@mﬁwﬂ%m selecrginrom hiiirogen, di-«@xods a protecting group. In

Eéeéfegrgno.;aesdl&anghyl St finddla 8 8391, HSRBRAAY hoBiment, = i

agetyd.(trifl uoroacetate), and cyanogen brom de, and

reaction in solution wth isolation and purification

of i NMneemedmbaiments RA/ednld R howeeléated: frren hydrogeh apé pi.iatiel. Ina
t 0 e p

r%%ggﬁéﬂeg%dﬁg G R R GRAA. 1Py KMt pretered

enbakithensR'S is mamgemmdd%‘ Rinetliy?, InA3pthamnse®dedembodiment, both R'°

LIS PEr &Y st Crnopleny R gPaRE FES EIbATADSTEom o

Gn(}Ardlltyﬂ e deftain PleferiRA enfB3dinend, 14 amt R hiedeleged frambenayy, rert-

BIFh 30 sofiymRtionJe s bGP L aEU o R and 125 T b8nzyl or

gl Ulieth® oftidterral dibolimengatiedZoneRF R'2 @R 'RE aabéium cation.
hydrogen. 10 In certain enbodi nents, R5, R6, R7, and

R8 arla cédaidahkadiménts, @lo@psiml oy formhla (1) @hethe &dlowing

enbodi nents, R6 and R8 are Cl1 6al kyl and R5 and R7 are
VCHAFRISKY! . In the nost preferred enbodiment, R6 and

R8 are isobutyl, R5 |s 2- phenyl Iet hyl, .and R7 is

phenyl met hyl . " | cher nRénb tsR R9 [~s, sel ect ed
from hydr ogen, CN 6 r aj ecthin oup. In
preferred embddi ment s, r}‘R9 ilfs hydro@é acetyl. In

the nost preferredrénbedi ment, RRO RS b acetyl. In
certain enbodi ments, R10 and R' are selected from

hydr qg %ﬂ:fé&q eQba@iﬁ‘eKﬁé | the inﬂlbﬂor lﬂﬁ @fsﬁﬁcruﬁg off5RAGL (BN lor a

R10 is hydrogen and R' is In a further
phraenaenticglly acceptable salt thereof

-12-
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enbodi nent, R10 is hydrogen and R' is nmethyl. In
anot her preferred enbodi nent, both RI0 and R' are

whyasoeEamM | n certain enbodi ments, R12 and R13PEr/8S2005/044451

Cl _6al kyl, netal cation, or 20 Cl-6aralkyl. In certain
preferred enbodi nents, R12 and R13 are selected from

benzyl, tert- butRl, énd S@dlﬂﬁrc&lloR | nJ1DIr e

preferred enbodlnﬁnts bo h 3 ar >'fi)enzyl or

tert-butyl. InRPhe Npre nt, at | east

one of R12 and R13 Es aRe gy -atl tp certain
ormu

enbodi ments, a conpound of II) has the
fol |l owi ng st er eoche stry: R O 0 R8 NN JL X
R\ NN 25 RS R O 4 0 In pr red enbodi nents,

the inhibitor has a cture of fornmula (1V) or a
phar maceutically acceptable salt thereof, -12 WD
2006/ 063154 PCT/ US2005/ 044451 R 0O R R30R8 X RAO.N
NA, NR2 OR4 O (1V) where X494 0, NH, or N alkyl,
prefer bI nd R4 are independently

sel ect'8d® léﬁrﬁ%%PE%@HBgﬁﬁ’ by p of formula 5

(III t i so, that at | eas one of R

a%d RRA# %ndgf‘ ga?%m eRsPdanty srlected frqnt Bjdrogeg angy sieyp aﬁ formula
(Imrd)e PemdRBrbyisSBhieg legd ohe 6Nk CR G| mIr 1£a1g16{ﬂp'51r@m{ula (1l1a);
al kyl, Cl- 6al koxyal kyl, aryl, and Cl_6aral kyl, each

of WhRECAndiRS amha@eﬁdehuy salosddiffoutt €falyt, [T, phydfoRY |alky1 Ci.
Iectgg fronkf m ne, arboxyllc acjd or

gﬁi ut ¥ &l @3 Aty EF%O& wdiightis ?nr@rl@lyfsubstwrdoww group

e8&cdd, frdnhbrﬁide a@ﬁﬁ’e Ezﬁb@;@‘hb 8&id ol ®piBPmhcutically heRphbIE BA Mereof,

of ami no acjds, hyd rogen acyl, a protecting group,
earhexyl gter. thigh éP‘bﬁ’r‘%?F efwher e substituents include

hal ogen, carbonyl, nitro, hydroxy, aryl, and Cl1.5

al kngR 1&g fyrthgr @amfém%grdsmyéfoger,.aﬁ@ HPTOGEEN @2 h of

héigro@y L, whtre RERiERs ﬁ%ﬂfd@ ﬁﬁb n, EMdnyd Gitrol AR XYyl and Cys
car bonyl (Boc), benzo

#lkylo Suftabie Yiterernwb Rv&agmyrm(@m jn the axt pfaeptigd syathesis, include
£ Bthﬁnya}boﬁﬁgBBH &)1 0845 h@ﬁ@(&@é-?ﬂﬂl-)f(ﬂox%&%%%l g Fh%c)t he

sone enbodi ment sin-1ike
ﬁkpbwimgﬁhyl ihmitd) andririghleraetheyecarbeny! (Tr@c)@fld thelike;RRd R3,
and R4 are hydrogen and any two of R, R2, R3, and R4
have I8 seme g@{qﬂa@er@q of chymotrypsin-like activity 'inhibitor prodrugs any two of

R',R% R, and R* are hydrogen and any two of R}, Rz, R?, and R* have a structure of
formula (IlTa). In preferred embodiments any three of R', R%, R?, and R* are hydrogen and
any one of R! R% R? , and R* has a structure of formula (IITa). In the most preferred
embodiment, R' has a structure of formula (Illa) and R%, R?, and R* are hydrogen.

In certain embodiments, R® and R® are C,_salkyl or Ciaralkyl. In preferred
embodiments, R® and R® are Ci-6alkyl. In the most preferred embodiment, R® and R® are
isobutyl. In certain embodiments, R’ is selected from hydrogen, Ci-6acyl, or a protecting
group. In preferred embodiments, R’ is hydrogen or acetyl. In the most preferred

embodiment, R’ is acetyl.

In certain embodiments, R'® and R!! are selected from hydrogen and C,salkyl. Ina

preferred embodiment, R'® is hydrogen and R'! is C,galkyl. In a further preferred

13-
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formula (llla). In preferred enbodi nents any three of
R, R2, R3, and R4 are hydrogen and any one of R,

wo2006@315and R4 has a structure of formula (II1Ped/USINS/044451

the nost preferred enbodinent, R has a structure of

PR SRS R SR I Bl Y Epodien o'

6ild BHrad Hodtoged. Ninpeedis embeiimeny ®dt amdR'Sare R(ﬁyﬂl{}di, i8alaaon, or

O Rt S TP L B STRE B o B A0

Bﬁ@mﬁw@ﬁﬁﬂemlo@hnﬁa&y brefédfed @mpbAinSett, i bdth R'Y mma” aid’benzyl or
preferred_enbodi RO is h¥dr ogen 0f,, ace g
farisbugs dn fe sfast pr g l?.ﬂdﬁ’é‘ﬁ‘lt feast pae of Ry gd 25“1%? fum cation.
certaj n enbodi nents, Rl .are sel ect fr,0
hydr ofeims serbedimgais RW%PIII ACtyity pihikiors, 2Ry R 2& Nk and R are
Ridogen ahd hP@RNDIRARIRR, iafid Rinfak kirhoturk B forhulh Uimay In preferred
preferred -13 WO 2006/ Q‘63154a PCT/ US2005/ 044451 2 3 4
éﬁ‘?’ﬁ%’i"ﬁ%ﬁ?“y thepg Of R, Ry odidiR atpridrogen pad aitong pER |, R, R, and R
ﬁ&LQat BRE R FrSHuedIeyP BinERRAL L prétetdl fRifddindRE RRhds AdtRicture of
hydrogen. In certain, enbodi rrents R12 and R13 are

@P“BBI(H%) andRt, &7, and & ans hydiogencl Garal kyl . In certain
preferred enbodi ments, R12 and R13 are selected from 6
benzyln cextiip embediments, Faﬁad RO#E Givs alky dmpreferregrgmiodiments, R® and
R 8o GobFI1. qnm%rf@armodmm ﬂzhﬁﬁ eﬁ%ﬁa&m mﬂéaﬁbst%femd
tert- butg In the nost preferre nmbodi'nent, at,
Pféb@c‘m@ﬁ% Rofis emtzl dn@ pmfgreid@ﬁmwm Rq ‘Gahydspgen apd RS germethyl
L4 hi
gm})%g]zpﬁ@fe,ﬁe E(%Zlhlg?g;o't f){/ d?ﬁr(l)% gn ag!nl'%@fo%en aﬁ%e&z}/}g eﬁ)xf)odlments
RS, angkB” aan@ Rﬂcyh avetal qationy erdtigerelkpl I mrmn preferred a)lbodllrnents
r ne
grfa‘; ! drage seeﬁél’&‘a?o%&kéﬁ%x-bﬂlgh %ﬁg?g&ugg catB% Irﬁioreﬁn?&ex%dd
smbodmtumte bot[h R'DamiiR "Aare bbnzy) or tbm-butyb Tkt mpﬂt efegarred @mbodiment,

nme tructure of 10 formula (I1la)
gﬂ%‘sg&' 0&8 anﬂééjlfﬁag(’dsl rogen In certain
enbodi nents, R6 and R8 are Cl-6 alkyl. In preferred
enbodj rren[L’,s, R6 and R8 are isobutyl. In preferred
enbod?¥Afs, RO is hydrogen or acetyl. In the nost
pref t rred .
b o e per SRPGIEn U e e AR tosipdififte OF Fi S ) oris
aphﬂdnecreumaﬁﬁzecdeﬁtdble@hmdem”eﬁﬂt both RI0 and R 1 are
hydrogen. In certain enbodinents, 15 R12 and R13 are
Cl. 6al kyl , nmetal catgon,rdr Cl.6gralgyl. I n certain
preferred errboﬂl'&msnt ,
benzyl, tert-but ( . re
preferred enbodingntdy both Rl2 add RL3 are benzyl or
tert-butyl. In the'nost preferred enbodi nent, at
| east one of R12 and R13 is a di um cation. 20 G oup
3 I n anot her enbodi nent, the p easome i nhi bitor has
a structure of formula (\/) or is a pharmaceutically
accept abl e SaTt t her eof :

each A is independently selected from C=0, C=S, and SO,, preferably C=0;

L is absent or is selected from C=0, C=S, and SO,, preferably L is absent or C=0,

M is absent or is C;alkyl;
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OR HORA RSIANNIJANRLHORIHO (V) 25
where: each A is independently selected from C=O C=S,

waneB6Xs54 preferably C=O, L is absent or i s sePEDUSIOS/044451

from C—O C=S, and SO2, preferably L is absent or C=0

1 Sty FOM L, o 0, BROPLORENp e 0

N, nﬂﬁt@br&fen@bu@llslﬁweﬂt@f@fer ably Qis absent, 0, or

NH, nost preferably Qis absent or 0; X is selected

f rom R.is $Stdcted MicmND QNH Gl RNLC safkyE pestabibly O0; Y is absent

or is selected fromO, NH N-Cl.6alkyl, S, SO SC2,

CHORm,is #udeht obisCHEERL6H Cg diE) NZCj.alky e RBNCHYR °, and

éﬁ g)d fromO, S, NH, and N Cl.6al kyl, preferably O;
*R3, and R4 are each |ndependently sel ect ed

%ﬁ&m 3 "é‘%kﬁfﬂswd? nﬂﬁé%f%‘?e%é‘?%aﬂ'l 6! i AP GsAlV R greferaot o

Cl '
e SRk sref e Fophindfy fﬁ‘%%s&%ig%m?aﬁ%l M:Zdrgxyancyl,
anialiexydlRy caylbOxaakalieyl aeteebafﬂrclahaaiohrandye heedo}ycly sdndrC, .
eiRgRs) oo i AR S g Ry R iR o gt ofartiad amine,

sabeglie ama (&msmdmggneste@hhcladiﬁi%% Arl IéMEr, an@fasf egt@Rltyiol, or
Cl 6alkyl; R7 is selected fro ydr ogen, Cl1. 6al kyl

troether Wentﬁl 6al kynyl , aryl, Cl-6aral kyl, 15
het er ogr Cl. 6het er oar al kyl , R8ZA-Cl1_8al kyl -,
R11Z-& é’éMWR (R80) (ROO) P(=0) O- C1_ _8al kyl - ZAZ-C

rnza Tty O g ol CLb

het C1, 8al
(;8?); é(% r%%rlkéq 6afky1¢ - @?}@WICF @QTYR% aryl C1¢aralkyl,

gﬁ%oz SNE; @ﬂemg@lnhw RSZJAeCﬁgYaIkWCRVZ-MMaIEﬁI bm))gv?l)wh?)o-c]
or a oge
R A I ARG R RO O ko sty R i) ko Zaz.c.

lgl- ty 1M AZAE Galky b, qk&yj(wo‘)t)@oyofi@l gk&%’]’ AR'"OIN-C salkyl-,
preferably C 1. 2al

5 sl CicierauP RN, RO i SPAC B Ky ) R SONHS or
A- CL. 36alk -A, or Cl-lalk thereby fornmn

11 ng: R8O P RESEE Cr sl Sndep | Coanurr e, A-Ciali-
hxdr lggﬁ%ﬂ, AlEikyICAL dr @1 sallgh- kdfdthbly €1,alkyl-Y-C)2alkyl, Cjoalkyl-
ZA-Cjaalkyl, A-Cy,alkyl-ZA-Cj.alkyl, A-C.salkyl-A, or C4alkyl-A, thereby forming a
ring;

R®and R’ are independently selected from hydrogen, metal cation, C;alkyl, C;.
salkenyl, C)¢alkynyl, aryl, heteroaryl, C,aralkyl, and C,¢heteroaralkyl, preferably from
hydrogen, metal cation, and C;salkyl, or R® and R’ together are C).alkyl, thereby forming a
ring; ‘

each R'? is independently selected from hydrogen and C,_galkyl, preferably C,.
salkyl; and

R" is independently selected from hydrogen, C,salkyl, C;¢alkenyl, C,.salkynyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, C;¢aralkyl, and C,.sheteroaralkyl,
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6al kenyl , Cl-6al kynyl, aryl, heteroaryl, Cl.6aralkyl,
and Cl. 6heteroaral kyl, preferably from 25 hydrogen,

waoredoahexasd i on, and Cl. 6al kyl, or R8 and RO t ogethEs20as/ei4451

Cl. 6al kyl , thereby form' ng a ring; each R10 is

[ ndepend sel [ yd e £1.6

pr ef eP@H f/&@%t wheg é“’rfgl (&ﬂé @3 iﬂ}? g%nlagﬂtﬂry@/ogen Ci-
sakecdragy] br RyrRbpr ogen Cl. 6al kyl, Ci.6al kenyl,

Cl. 6al kynyl, 30 carbocycl yl, heterocyclyl, aryl,

285 g I/r gxgsg% ngbc%ﬁ%ﬁg’loﬁéyk j}j Zhggl- ®1 aféhelbgé@ﬁbxﬁldi)gdlkyl-ol B, 48 1kyl.
rovi ded t;hat

frsprferrpd prabediment %j% 6‘5 sors b gk and R o 9@?@8% In the

st fetekyd emiddindny,|R*@hd RELRHDBIY], R' Is2-SHRARethyl, and R’ is

embodi ments, R, R2, R3, and R4 are sel ected from

ehenglmetisl. or C1- 6ar al kyl. In preferred enbodi nents,

R2 and R4 are Cl-6al kyl and R and R3 are Cl.6aralk

In t hi osrtpipem ?ﬁ”@F’étF’rle?j‘ &ﬁé&b%&ﬂndwsa}?ateﬁeﬁm@r% 6 1 Ci-

kzﬁ@ﬂyt Ehall@%yl' @ Ardihg) rh\hh@t, Eﬁélteroaaﬂﬁleﬁa deStain such embodlments R®is

phe . In certain enbodi nents, L and Q2

Qmsaé‘ml aféih%l IR?CI?Céeds%‘?“éE‘l“é’d alfyl. groraigyb hgapimetiryl, -pyndyl 3-pyridyl,
§§(M<F Wydys. Cl6al kynyl, Cl-6aralkyl, and C 1

- 6he eroaral kyl. In certai n such enbodi ments, R6 is

Cl - 6ajpksyter @Iﬂgomeﬁ@ L31§ |S@9 t(? d afﬁeﬁmam‘f{yls sel@dtéd/ﬁrom 6alky1 and
propar gyl , n g%/ pyr (5
arypJnicaain sqch e@%ﬁ@me@ﬁﬁb ds mteé om mgthﬂ@zd P riyb

absent, and R7 is selected from Cl-6al kyl and ary

In celitesstgin §1@E?fil’§ﬁ¥5§>d-| i mPxand Ry is sgleglad érem& 6P1kb‘n91 6a1kenyl Ci
r@ﬁdl%a@ﬂ‘é: phaevl hetéreargetiaie{ém‘amgﬂlmm " 8aﬂkyr SR(Z‘@I salkyl-,
@Rn

I's selected from C] 6al kyl,” Cl-6al kenyl,

QIP(=QIGC sty 6 B DRID)P(HRIREogllgl-ZAZ-C eyl

?%BO?@%W%%?FK%% : lsgﬂ;?’{( %@W\y@ -alk-Za %t sakiy! -

MWCWM)@J(@:,- )R{fo xZﬂ(Zl-C{jR- Bay kilsalkyl-, heterocyclylM-,

égépﬁo)&%'@:ﬁ/? (‘Sﬁl@&%@"ﬂ 5?’21( &ﬁg&—.sﬁl 1¥alm embodiments, L is C=0, Q is

memrmyﬁhymlvmz Cl- gal kyl -, (R1)2N- Ci1-8al kyl -,
(R 0) 3N+- C1. 8al kyl -, heterocyclyl M, carbocyclyl M,
R' sorzmemn klybeqimami RRISCRYL, R is Gealkydi @ isstbodiamghitis C=0.

i’n nggrt stlcht mboﬁénenlsseglls gﬁllyﬁ ﬁopro@, ZIZ Zﬁ)ﬂ%oa{?ei%}ﬁl,t oariélji s
ab&th;mu,lfoamétﬂyll s CO In certain such enbodi ﬁent s, R7

is ethyl, isopropyl, 2,2, 2- trlfluoroethyl or 2-
(et hlyloshef émbgdxmatthyj is Ci=ﬁ Qum‘sem,mnm nnemlks:;alklyl |Is céﬁta@; such

d&fﬁ?{éﬁﬂﬁsis s&ggtei%g\é\ e}g}lggat?x?lo eﬂylbnﬁg') Et al oxyp enyl)methyl
@‘hﬂﬂt}tbﬁmﬁﬁyhethﬁ a4 -Hloarp pleapiyngdrgt hyl

In other embodiments, L is C=0, Q is absent, R® is C¢alkyl, and R’ is aryl. In

certain such embodiments, R’ is phenyl.

In certain embodiments, L is C=0, Q is absent or O, nis 0 or 1, and R” is

-(CH),carbocyclyl. In certain such embodiments, R’ is cyclopropyl or cyclohexyl.

In certain embodiments, L and A are C=0, Q is absent, Z is O, n is an integer from 1
to 8 (preferably 1), and R is selected from R*ZA-C)salkyl-, R''Z-C, galkyl-, R®ZA-C,.
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25 (4-chorophenyl)nethyl, and (4-fluorophenyl) nethyl.
In other enbodinents, Lis CO Qis absent, R6 is

w@1006ab¥yd , and R7 is aryl. In certain such PCT/US2005/044451
enbodi nents, R7 is phenyl In certain enbodi nents, L
is C=0 glsabsg is 0or 1, and R7 |s
qABAZ r@@@ycaPyO)(Ru (PDPé"e(P)lQaCnsaBWbKAgr@méi(ﬂer(RsO)(lﬁ?))P@O)O

@(941 rzoéygalk%_ aqlmlete#a@mmz?z@z {21 gaﬁ&ﬁt % Ber&ad Smmd%ments R’

i s absent Is an I nte
ﬂSrlwmr@yclb'MBAZ&wfﬂ]é)ﬂa‘ﬁhgre hgterogyuty! moxpéxos@m peli(R %)ahH’)

SGE O IEL beser e eleic g R PR Cpllvgoation

(R80y (ReD)FH i@ O C 1. 8al kyl - ZAZ-C 1. 8al kyl -, (R
80) (RRO P(=O O C1_8al kyl -z-Cl1_8alkyl-, and

het er b@ymly pivifeaied ©mbedimients,-L, isIGFCs € it absantswisten integer from 1 to 8,

TR o B ORT IR et S o

RjdzhemmbymBM ogedehelm sacrheen(bbdﬁmdnhsyR N—OlsafkalN(R )2 or -Cy.
Xy b) 3a| k e R.Ng a
Fl"ﬂ'éﬁ (ﬁn 3(‘:e al n' %éé (5’ &Y h%sfffléemé qb% ISQ i's

adisrenc]ylM- Ivﬂleﬁd’heltdﬂtbc@gl@hsfsélénmdlfrdrﬁmﬁ) hoH#i] piﬂ%ndlﬁo piperazino,
'FéleCt fr om ( R80) (RA0) P(=0) O C1. 8al kyl -
1°8al kyl , (RlO) 3N+H(CH2) ™ and

e oL TR bbbty 520 %ﬁé%@ﬁ%ﬁﬁm%rrng@4@and

Ells&albckyd froth T, gltytl ajyaloakylem Gmﬁfhll@lubﬁdi Cmimfeﬁoa(rja??yl | F Gkkr
oC ere cycC | S Se te rom
M‘BTITV %3 {‘f 8«39“ ﬁy é,&rsa‘ff% from 0 and N a0 R s fey-salkyl,
Wher€ €Y, Loty iseseleedd ﬂ‘&ﬂtn&athyll dt}i‘yl @risof@pylS I furtBay éﬁ?&ﬂodm@nts L is

1S selected fromO and R7 Is,selected fromC
= @aB ki (1 63&]§yéIQ)}§ISR]WteWOI€O.LaM%P@R is Smopratkyl, where aralkyl is
eﬁgﬂlﬁeﬂgp alh%ltl{éylambddﬂnéﬁt@ €lis Ceﬁb@ms@?ﬁﬁ 1 I\%ls' s%le&e&‘roxﬁ@) and

is C1 ){] is selected fromO an ,
RH; gl g €16 iﬁsrqm&‘/é vctfreéﬁrexfgaralksé l%@rry@tﬂﬂa}mﬁhﬂm
methyl , ethyl, and isoprop In further enbodi ments,

L i s Ingstgin %qugn@is bt ant OQ‘Sl(%‘Cé ndRi ad R rtegettor o @ 1-calkyl-
it %Elgyl%héaﬁ(ypZAQﬁ réﬁl(iflw)r CI‘Q@lﬁflleA QBQ’EESnyonhlég_ a rm%Q6In certain

p en dy her enb nents
mfeeafi gybodirgpntss Lyt @@nd V@m @S%mdmd REjandaR dtospthrgrecf;l salkyl-

\1 (ﬁl}]ﬁfqﬂr W&lﬂltﬂé}'bmfe%@ Erﬁb&ﬁﬁi@ﬁt%%@ (glﬂe a'b§ent and R® an %ether

(4-py g&é I'n certain e I ments, Llsa
are Gi gﬂkyi—é CasﬂUFy nanmhqlz‘prqf@g@tehé)pdlmeet Cis Ga@k@hsabmt Y is

S%Ler egx%l'n?% and - (,6| GLIK# réﬁ@cﬂld% lo nt!her a%? Tkg?lYké(] 3a&yl In

rm ng I'n cer
aentimdwrnﬁrre@emltodnmerm:los @aivds a'bsantearaiusﬁemd R angdthRGarafdsalkyl-

c L t he 1 K I _ 3]
R Pt G Lot PLEN -0 DB ROLC e
aﬁaa'a niol-BarC . alkel. Cl aBahdc preforre@EmBadikaght, Lland Araed ¢re® and R® and

rred nt, Lis CGO Qis absent, Yis
P%e%% i gjﬂ%ﬂﬁggnd N- Cl. 6al kyl, and R6 and R7

t ogethli] gerrtalanreemb% inien ské/ comYpo%I]fd c3)t3%0m¥ula (\y)rllas the following

stereochemistry:
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25 another preferred enbodinent, L is CCO Yis
absent, and R6 and R7 together are C 1.3al kyl- Y-C

wd 2®abk3ib4 | n anot her preferred enbodi ment, L eamugeoas/el4451

C=0 and R6 and R7 together are C 1.2al kyI ZA-C
1. 2al kyl . In anot her referred enbodl rrent L and A are

C=O0and R6 and R7 t yI .
certai n enbodi mRuts c mul V) has t he
following 30 stereoch st y —17 06/M063154

PCT/ US2005/ 044451 RO R4 FRSN M R HOR3 HO
In preferred enbodinents the inhibitor has a

St r uctip bR feed bRHHMmant '

accept agl e s?al t ther eovﬁglngl%&ﬁa%gwgwﬂﬂﬁﬁhg W‘b"’d‘ 5
(Ritprmagpeically acgemiable salf tlilﬁrli@é,pendent ly selected from C=Q
C=S, and SO2, preferably C=O L is absent or is

sel ected from C=0, C—SOandQZ‘SO%_| preferprbly L is
absent or C=0 Mps_afkentl or fis X0 Qis
absent or is selectedfram O, Y an al kyl

preferably Q is abseng, ¢l ory N

is absent or 0; Xis sg ected fro

N-Ci - 6al kyl, preferably 0; Y is a

from0O, NH, N Cl _6al S, SO, SOR ,

CHCO2R ; 15 each Z i dependently selected from O,

S, NH, and N-ClI _6al kyl >~ preferably 0; R2 and R4 are

each i ndependently selected frogm Cl 6al kyl

Cl _6hydroxyal kyl , G _6al koxyal(ﬂ)l , aryl, and

C1 6arﬁ1I kyl, any of which is optionally substituted

with One’ or nore of am de, am ne, carboxylic acid (or
ester

I t | u Cl 5 al kyl
nd arish AGS Flpdena iy Sricded For .f‘?o@?ﬁeﬁ 050k refembl. O
25 IGE& g(ﬁ%?@) b e]S gfiltgcgeitvs °(‘3§ 8 §1 éyf? 5 g&,r;]))r/e?’er:rgl%y L'is e%:ent%? %—O
M is absent or is C,.salkyl;

Q is absent or is selected from O, NH, and N-C, alkyl, preferably Q is absent, O, or
NH, most preferably Q is absent or O;

X is selected from O, NH, and N-C,alkyl, preferably O;

Y is absent or is selected from O, NH, N-C.salkyl, S, SO, SO,, CHOR', and
CHCO,R";

each Z is independently selected from O, S, NH, and N-C.¢alkyl, preferably O;

R? and R* are each independently selected from C_salkyl, Ci.shydroxyalkyl,
Ci.salkoxyalkyl, aryl, and Ci.garalkyl, any of which is optionally substituted with one or
more of amide, amine, carboxylic acid (or a salt thereof), ester (including C, s alkyl ester

and aryl ester), thiol, or thioether substituents;
R’ is N(R9LQR;

R’ is selected from hydrogen, OH, and C,.¢alkyl, preferably C, salkyl;
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-18 WD 2006/ 063154 PCT/ US2005/ 044451 R7 is selected

from hydrogen, C1.6al kyl, Cl.6al kenyl, C1.6al kynyl,
W@e0pb/063T34 6ar al kyl , heteroaryl, Cl.6het eroar al kyl/1S2005/044451

R8ZA- Cl. 8al kyl -, R11Z-C1.8al kyl -, (R80)(R90)P(=0 O C1_

8al kyl -ZAz-C i _8alkyl-, (R8O (RO P(=0OC

1. 8alR\i$ seecfad FroBaliykydgen, (RQaRyICC lsaBahiyC ZlinyE atyl, Ci.aralkyl,

SAuc Bk B . om0

Mﬁ'fﬂmkﬂel@lkﬁal(kw)afdw@a)@@mduy&lm C 1. gadityboR YA - Mikyl-ZAZ-C,.

ehibr oAz G RO RE0) 5% SRS o Sisgtion-

(ROYINVE . ga&ylc hbteBsthilyiM-, éhodelclfRIKRI'SOAE Galkyt, &aﬂ lRy‘ISOQNH or
or Cl-6al kyl -A, preferably C _Zal kyl -Y-C, _2al kyl,

Cl. 2 %kayh R7 @getﬁerlare?a{lééuéd YAE Galkyl2al kdyl-ZA-GC. 6111<2H|Ak®ll salkyl-

AR R UL SR L R

i‘é(ltr Q4RY], A@tzzﬂkyl%ﬁ CoRikyA-Baldunl-A, 64C, ARdykanthbreby forming a
1- 6al | Kynyl, aryl, heteroaryl, 1.6ara|ky|, and Cl -

@Mﬁteroaralkyl preferably from hydrogen net al
cation, an or R8 an er

al. 6 jepd R ﬁné?désvldﬁra}ymeﬁgtegfrom, I\a{SIOgglag}J;tﬁﬁlo%Sa salkyl, Cy.
BISRRSOLERAY, S| RAGH | COMMATAION RU G fbslably fom

pr ef er abl y lb)s i ndependent |y

@@FCESGP é@PtiFeré‘Fﬁ“h wir%gselm orR e%lri Ry ogeiher 58 Cieefipll, thereby forming a
6a|kyny| carbocyclyl, heterocyclyl, aryl,

eteroaryl, Cl1.6aralkyl, and Cl -6heteroaralky| and
Provigger® li‘saﬁhdé%ﬁfénﬁibséle%tehl froh‘x }hﬁlr(%eloanda@,dga@%'l %re@é?zﬂﬂ’ﬁt;
R7 is not hydrogen, Cl- 6al , or aryl eteroaryl
@lkyln certain enbodi ments, L is CO Qis absent Xis
0, R6 55 H, and R2 and R4 are selected from

1 6ally is indegerdentlyswlegtef fipm hyrslrog?reﬁepq“@d %luaelll?enyl Cl calkynyl,

tand
o e?g&lggﬁgtéto 8)3?;'1 and, Rk, %5 Mhd C| fhefeRRraMBsta

d su eénodi ment”, R4 are |sobutyl In

cert i 8 R lis nokhydy
BB 1 O el b,

@éwépowbeVENmmnﬂhere the heterocycle is a
ni trogen- cont ai ning 25 hetero such .as _pi perazi ng

|
(i nclTodertrin MRIEIdEDRYS, BIikGTY, Qi swégeagu?ﬁ@)o Ryot BrrgdiRngnd R are
%&gted ?IIOR'F% gfr]%loand ) 62?51@1(9 il Er@fe?ﬂé@ tuch fé’ﬁﬂ%ﬂ%ﬂﬂé SR2 Ml RS are C,.

erred such enbodi nents, R7 is
datkyp Holtherroost pwfar@d ﬁmhwn@n@mmran@@ Rzargisappivind of
formula (V1) has the follow ng structure, alsp 4
r ef erln ewmmem@dmgnﬁcw Q jspbsent, X is O, R” is H, R” and R" are

isobutyl, and R’ is heterocyclylM-, where the heterocycle is a nitrogen-containing
heterocycle, such as piperazino (including N-(lower alkyl) piperazino), morpholino, and
piperidino. In preferred such embodiments, M is CH,. In the most preferred such
embodiments, R is morpholino.

In certain embodiments, a compound of formula (VI) has the following structure,

also referred to as Compound A:

-19-



10

15

20

WD 2006/ 063154 PCT/ US2005/044451 N NOCN NN UO
HO=HO Goup 4 In a further enbodi nent, the

w@e@beexrsne i nhi bitors have a structure of forpel/Es2005/044451

(M1) 5 or a pharmaceutically acceptable salt
thereof, RRA X OR2 NO5~N"A
(VI1) where: each A is independ
C=0, C=S, and SQ2, prefenrabl

i ndependent |y seb/e—as f

preferably C=O ™D
selected fromO, NH an
is selected from C=0 C=

yl A s absent or
and SQ2, p ¢rably Kis
absent or is CO 15 L absent or is selected from
C=0 C=S, and S, preferably L is absent or CO M
is absent or is G _8alkyl; Qis absent or is selected

from 9;% NI-[}, and NNC i _6alkyl, preferably Qis absent,
0, or "R¥ nost preferably Qis absent; X is sel ected
from

, NH, .and i 6al kyl ,.preferably 0: 20 ch
V is PiSnatamiprgenh enressie -BibRof Y { g of & v
N pram@ladduidallp atdeptable st taéreoabl y V i s absent or 0; W
is absent or is independently selected fromO0, S, NH,
and N-Cl _6al kyl, prefegabl g2 O;
PCT/ US2005/ 044451 _ Y i ] abgent
NH, N-Cl_6al kyl §5§©?L
each Z is independengéy skl e
N-C |.6al kyl, preferably O;

where:

each A is independently selected from C=0, C=S, and SO,, preferably C=0,
each B is independently selected from C=0, C=S, and SO,, preferably C=0;
D is absent or is C)_galkyl,

G is selected from O, NH, and N-C,.¢alkyl,

K is absent or is selected from C=0, C=S, and SO, preferably K is absent or is
C=0;

L is absent or is selected from C=0, C=S, and SO,, preferably L is absent or C=0;
M is absent or is C.galkyl;

Q is absent or is selected from O, NH, and N-C,_salkyl, preferably Q is absent, O, or
NH, most preferably Q is absent;

X is selected from O, S, NH, and N-C, salkyl, preferably O;

each V is independently absent or is selected from O, S, NH, and N-C,_¢alkyl,
preferably V is absent or O,

W 1s absent or is independently selected from O, S, NH, and N-C,_salkyl, preferably
O;
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R, R2, R3, and R4 are each independently sel ected
fromCl -6al kyl, C -6hydroxyal kyl, 5 C

wd2006aéusxyal kyl , aryl, C 1.6aral kyl, heteroarBdT/US005/044451

1. 6het eroaral kyl, heterocyclyl, CI
6het er ocycl oal kyI and R14DVKOCI 3al kyl -, wherein at
| easty n@seat o scattdRdni ©, NRIMDYKAK11S,34), BPL-CHEB '} and

@%R%) LER7; R6 is selected from hydrogen, OH and
c é]ilk’yl preferably Cl.6al kyl; 10 R7 is a further

o 2 e Ge R s 8 85 APy

subst t ut h e i tr r
et R Tl R oe SR Westpatte ometfa?&@ CRroxgalio
é.. &Bdokﬁiﬂk&ll,,arﬁ: Q,.smalkyy hytbl;oa@l T, Gisetaabdeyikyl, Keterocyclyl, C;.

((%heteroaral ky%%% L %’1 Z%\llfr?*ﬂa leagg e%leydes i

RRBOKOYQIR=0 O C1_8al kyl - Z- C1. 8al kyl -

R8ZA- C1_8al yI -ZAZ- C1. 8al kyl -, 15

het erggy s{pAHNERZ- C1. 8al kyl -,

(R8O ( R90)ml'§|z:O) O C . 8al kyl -, (R10)2N- Cl1. 8al kyl -,

(R 0)BNkseldeted.fdal k)Mogen,GH aha Cy gl Mreferably i galkyly | M-,
R' SO2C |1.8alkyl-, and R 1 SO2NH, or R6 and R7

t ogetiigs a airfeichibalf Kiyilno ¥eids, hyG@kéty b proecling gﬂokp’,la{)ZAarC

6al kyl 6al k al k
sy il 1ich i prsobp e e Ao ol o, Barons
9}1 eal alﬂ&yll -or RAisGdledtad thﬂn Cw%al@l . Cahikyhyl AA\-clkyda| (k,y,hr,alkyl Ci-

P RZAN ykeg 1o A v By Rl S RO stz C:.

43ﬂ<yﬂn SBgRgdr)])@(icﬁb@ﬁ@FgEdcﬁnzlm g;ﬂl?}l'le q&%ﬁi dlrsaﬁwtwm@g@m(yl-
| 11y 10 +
g RS o H S B OY s S o B s R (RN -

%r.ggfkg[ ai@te)focnyl?m{- BMQ&%QQ@TM @WS%CFgﬂtklyprbndémdSOZNH or

, 0r "R8 and toget her are . 6al kyl,

ther qucmfl R fgBlleare C[.AKy1- 2’5(31%§1°k91 Bil-QilliyﬁZ!AE@le@ Fllj ANt | Mikyl-
sel ected from hydrogen and - 6al i)refera

Eé’rqulklei{:uﬁ%ller@é’ﬁ Encrlisl iy p@&réﬂx Gdz lwbﬁfr%ya%’g €mzalkyl-
%ét(g a{i)lC | 1\ ([C alﬁﬂ%ﬁ@@{ a’lkﬁ]zé.,@{f‘%aiﬂw"lﬁ or CF@H@PA}’ @Jzﬁéby forming a

het eroar
Wig, @haédrdﬂmar alhk@ﬂogermd R'gs @,nesla]éi(z‘b ed from hydr ogen
(R150 (R16Q) P(=O W, R15GB-, heterocyclyl -
( RL7)BNnd R{ Rey@iendentiyisesotedian, hydmems@a“%@ koplkyl, Ci-
h}%oqlﬂﬁ%ﬁxyé Sﬂlk?{r{}v ?B’%leb}%ak kyl Iavilgel Itéré(arﬁklﬁsﬁrbfe%)%om

I ona Iy substi tut ed
M@e,npetgircgﬁgr afgj §1.calkyl, wWROad®’ vesthenare C) 6alky1 thereby forming a
PCI/ US2005/ 044451 fluorine), aryl, heteroaryl,
3%bocyclyl het erocyclyl, and Cl. 6aralky| preferably

hy dr %gﬁ Rmnsemde%%ﬁd%{lyeEk(fe%te(affro%]'ﬁ]yd'régeﬂtaﬁwcj Jah@f‘ preferably C;.

salkyl;

R'is independently selected from hydrogen, Cj.ealkyl, Ci.¢alkenyl, Ci.salkynyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, Cj.aralkyl, and C\.¢heteroaralkyl,

R'" is selected from hydrogen, (RlSO)(RIGO)P(=O)W-, R'’GB-, heterocyclyl-,
(R'",N-, (R');N"-, R'"S0,GBG-, and R'°’GBC| salkyl- where the C;.salkyl moiety is
optionally substituted with OH, C,.salkylW (optionally substituted with halogen, preferably
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R15 and R16 are independently sel ected from hydrogen,
nmetal cation, Cl_6alkyl, Cl1_ 6al kenyl, Cl-6alkynyl,

waeopb/penst er oaryl , Cl. 6aral kyl, and Cl. 6het er ot EUS2pD5/044451

preferably from5 hydrogen, netal cation, and
Cl. 6al kyl, or R15 and R16 together are Cl.6al kyl,
flemel ¥y, ae@ioagl, carbbiyeyl, k1Y, il Gahmitity greferably at least one

hyd 6al kenyi, Cl.6al kynyl,
%%F%%%?Ef§|lsmﬁ%F%W6%§%g ; szl hete?oa¥3¥ C
R6 . 6 Ia;[ghaﬁq_}{ l|6 grrégm_(%perglﬁat yde[eg %égrgg%lydro%%ﬁ) \rlﬁega(? c%tlona(tll 6WFkyP C.

RUGHAOEalkGhyl, dkP, Badrbaryl, CQfaraky and Cllgietcedsaaakyﬂj prefantilyFrom
cFVVare selectedl5 t here

goBen, e 2. 619 GBBAEE. SR (SHBIMEr R Lo idfeby forming
PR @64 1 ng groups known in the art of peptide

synt heses, include t-butoxy carbonyl (Boc), benzoyl

(Bz) R lsuekand ﬁomlhsrabg@mml@orulﬁamm@)l salkynyl, carbocyclyl,

tri phenyl net h (trltyl and trichl orge hoxycarbonyl
ketsraeyrly; Xﬁﬂvlﬂw 193yl C1- kahééd G ohFRERIST 1

N- protecting grou t he nzyl ox carb

O DO BE Ry fsdfep e FoBngd G AT gyt Ryipesg G -
Plok B8 QRSS! g@. 9., dicycl ohexyl carbodiimde

(&%%CO ﬁ% 3- dllggg?opylcarbodllnlde (DO,

1 ( 3-mlirat, iy adina e Etdd)sudr @ithiedre 68 Mb @HO] NiQ]eS-KEPG)HO bonds.
N- hydr oxyazabenzot ri azol e (HATU),

car boguythsli N%ﬂﬁﬁﬂ'pﬁ)teoﬁhg érohysdl{rﬁwliﬂﬂléaﬂrolf p&pdide syntheses, include
nonohydr at e

rious cl n i.ons:
FORORATIONE (369 paners DR oemay ERBg TR (HEPoh 1
ﬁillpﬁé?@ﬂﬁeth)h Xﬁ'l’iﬁﬁ&ﬁﬁ@ltlélﬂ)d}o&ﬁb ?Qa'r@dyﬂ("[%cg ARd the 3iRe. VERY Lﬁse of various
(such as nethanol or ethyl acetate), boron

Nrnr%tecttmgfgrqsﬂawée dhesheegyloxiarioyd Ry e Hiedhuiroxyegibonyl group
(B%@?tvhn%s c&xp?l% l’gagé?ﬁ’s e‘é" HQK d15iRkcABbdiARde Ed) 1,gati on

’nt er nedi at és are nown in the art of

Sipnpips bSO e BB PeRIBR)-4 61 o ihide (EDC), N-
@g,ﬁ&%ﬁﬁ%é&@uﬁ%@é h—%’?ﬁ&zﬁ%nﬁﬁﬁ@&ﬂﬁsor 1- Ry dps bé@zBtriazole

I ments R4 are each i ndependently
mehaytett (HORT)Gnd varkes Glehvegt cor@ltw@qurr@tﬁylaleklyllﬂuoroacetlc acid

b
Rliﬂ Pu¢OE), bGah hys[mﬂudmacptawb @nd eyhnegrnduomidatagd reagigonoh solutlon
a
i Do g6 Bt e @l BB IR B s of pepue
§inthesib,layidl arelequdllgepplizsble pr thé prepaetticands dloh swbject, counpeundﬁ RI

and R3 is 2- phenylethyl or phenyl nethyl and the other
i s Rl4 Mmﬁbodunexm Rb\m:@tbm; KHare eahdndegendputiyrselRoted frgm Ci.-

obut I n cer t L4

kBt R LSRR A g el RaDVEO GRS
whatif adleadd Bhd\6f Ri(ahdi ;& 1s(R'E4M§DC; 3adiky|l}r dﬁ ptefelmeg egbadipgents, one of

hetero @6/ 063154
Rirobarnmm it FeaPRang DVEOGarRy A ROk 3 k1
MBEpetddntly Ghedliey OBY tad Kt prdfétredentbadimestiofe Efdadd REists,
pRl)gnylethyl or phenylmethyl and the other is R“*DVKOCH,- or R“DVKO(CH;)CH-, and
both R? and R* are isobutyl.

In certain embodiments, L and Q are absent and R’ is selected from hydrogen, a

further chain of amino acids, C).acyl, a protecting group, aryl, heteroaryl, Csalkyl, C;.
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C 1. 6alkyl and R7 is selected frombutyl, allyl,
propar gyl, phenyl nethyl, 2-pyridyl, 3-pyridyl, and

wal2qynexdyd . | n ot her enbodinents, L is SO2, Q PGI/US2005/044451

absent, and R7 is selected fromCl-6al kyl and 5 aryl.
In certal n such enbodi nents, R7 is selected from .
Jatkietayl) C%ﬁmyﬂh,@l}bhtalklyh aﬁd&CLe’hbtlaroamﬂ«yﬁl Imeattan suchiemb@li@ents, R® is

'aﬂawFiﬁ dSR7 ec g%rofgl;@gl‘éﬁyp%lﬁok rg}/ g enly%ttln(ﬁ rygnyrldgll%-pyndyl

Bhygider oar 2l kyl . RBzA- CL. Bal kyl - RL1Z-Q . 8al kyl -
(R80)(R90) P(=0) O C1. 8al ky! -
( R80)1H B8E) Fedjf2n@] L8as Gy Q- ﬂﬂ%eﬁlmﬂdfky belected from C;alkyl and

%918% eri‘)i%“é‘lo‘%gq%?ﬁs &Y e B‘SV&P%M@%WS&U kyl -

R10).2N- C1. 1.
§1et e?,lggvanw o@m%&r gd%gléﬂpiﬁ 15[5?1%%01@ zﬁ‘ﬂalﬂ‘yl Ci, afal(lienyl Ci.
RISAANY1, Cl pardlieyl{ iRtetoagytpOtheemhalkyl, IR§ZA)=€anlQ'1I- R"'Z-C, galkyl-,

&IOFR O e, PGB DO PR LT s om0

dgf‘gﬂg?ﬂ(ﬁwchﬂgﬁbmlwn&ls RPAK- @falmtwA% -Ci: gelonn?ﬁyl

rifluoroethyl ne yl.)e

e A A R et S

&%o@%lﬁhvkyk"sb{clgﬁkﬂalaﬂd RusszEnhﬁdem&ﬁbodﬂzem@ Lis C=0, Q s

sel ected . from 2-phenyl et hyl , phenyl net hyl,

f(biefﬁ;eﬂﬂﬁ(gxgﬁp}ﬁenyl ymethyl, (4-chlor ophenyl ) met hyI and

(4-fl uorophenyl)neth I n ot hey enbodi ment

C=0, loceriainea me%kks““@ra sy} Ryis Cr-gaty L 15 abseaf, ?Pg Lig,C=0.

I%Qeﬁﬁﬁ E@h%nﬁ)u@lhqeﬁm@m BERML Soprbifyli 52, PaeMbroctyl gL t ai n
enbodi nent s, is C= i s absent or 0, and R7 is

(ll(e@éliﬁ)llf@@ﬂbﬁwycl yl. In certain such enbodi nents, R7

is cycl opropyl or cycl Oheéﬁl" In certain enbodi nents,

L andn athsr emipdiments, {45 GHe@ fs absent, andh R ig{q-sgglkyls In certain such

ﬁ X n me
éng&zogﬁﬁc 1%31; %&%B@@f%&& é&@h%éfhyl,, pl%lﬁgglg Bgiglgé{g? }8he ylmethyl,

(#-@idrephenynzetleyl jand £4- ﬂwropheeﬂmtbm 0)P(=O O C
1. 8al kyl -Z-C 1. 8al k{ and
het erlbethet sbgdagene, | S%C’RS)JQIS abpenb & i rsalkyb And R is aryl. In

| §7 siecycl yl MAZ- C1_8al kyl - where
%g?glgg% b%dmllf%tsoxogl 0oX enyl or N(R12) (R13), wherein

H,), Iyl.
pr ef er a%lfsm%{ll&%lglh{(m{ LYg{C::?OBC% ISG%E%W% rhee)zlragﬁ;g;{6 f%! oJr(% %)gcara}ljocyc g

Inj caggain Bwh@ewp@mn@f%flé?mr@db@cﬁm@mxé'l Lis CO, Qis

absent, and R7 is selected from 30

( R8O)Ip p@@)ﬂm@d@n@j_s Sangare CtR @ abseng 4 ﬁ)ﬁ and R’ is selected

suc%‘)3 nboa i HZ ql@ﬁtg&geg%wf Vi %alkﬂert o
)PWCNO( Qi @)kgl -ZerealRilo (R )@1 O)P(‘2330\ﬂbsalkyl -Z-Cygalkyl-,

ar{c)i%% e%@i&?ﬁdfg Wlﬁga IQ é%é @@rlng(ydlmel+t§] Ragﬁe?e'r IyclylMZAZ

her's Ret erocyclyi M, 5
Ophbybosheteytetersyclyl is oxodloxolenyl or N(R! )(R ) wherein R andR together

are Csalkyl-Y-C.¢alkyl, preferably C,.;alkyl-Y-C.3alkyl, thereby forming a ring.

In certain preferred embodiments, L is C=0, Q is absent, and R’ is selected from
(RPO)(R’0)P(=0)0-C, salkyl-, (R'*),NC salkyl, (R'®);N"(CH,),-, and heterocyclyl-M-. In
certain such embodiments, R is -Cl.galkle(R'O)z or -Cl.galky1N+(R‘°)3, where R' is C,.
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sel ected from nor phol i no, piperidino, piperazino, and
pyrrolidino. In certain enbodinents, Lis CGO R6 is

w@E1l006mbHyd , Qis selected fromO and NH and RICT/BS2005/044451

sel ected from Cl1. 6al kyl, cycloal kyl -M C1. 6ar al kyl ,

Cl. 6h | k
R el R iy R R R
BAletted £dm Garphplino, piteeidino, Glpehadidoy nd pyrskdieat ed from

met hyl, ethyl, and isopropyl. In further enbodiments,
Lis It(?x@amlaﬁabbdmﬁntsﬁaislqﬂo 1@19 @1c8iy e Otipstldcredrfrdin @ndd NH and

Sheriesiet g Cronelh Resionliyb St i Basspargtio dn other

Ehbbaihkits, L R0=9, S?\éhmltﬁldylf Qasrelced dronNDlan@ N8, Yd R'Sis C,alkyl,

Cl 6hete oaralk wher eroar.al kyl . is ) )
(Wi%&e By e fr%mﬁfﬁyl Hla? w&é&l R drther pmpediments, L is
arepre 1s0$16h1ﬁ 1C5® seddtbd RomPO dndMHL PG R BT, s@iakkyl, where aralkyl is

Cl. 6al k YyC1 6al kyl, C1 6a1k)/21 ZA- C1. 6al kyl

BB I otbe DB gL i L o Brt lgricd from O and

A28l REM CRRRAGHIBRYISwhds h&&&; Q ¥yBhRtgpsent
daRG and R7 toget eTrV a?e e k)s/fmg{‘(vx (X,? 3alkyl. In

an ot hgy ceﬂﬁlﬁfeﬁib[)&iﬂleﬁtmm@a%m or 1§—C=9(D hn@RAGAd Rbti)@&her a8d\d, galkyl-
R6_and R7 together are Cl.3alky | -Y- CL. 3al kyl .

Inot-dilyL Gn éafll@flTZé’dCeWE@H |°ﬁ€malk>/LA|’ geggbpforpings ratgs éﬁ gertaip
;plzeféréd%ﬁlbgﬁﬁl%gts fit Qr@%(&?\% &N&rgxbs@ﬁ'tl Kd RS ARR7 E@eﬁi@ldarga salkyl-

ether are In anoth er,

prefakykdn en@b@mfﬁefmed e@hOéur@ﬂ@L avd Qeargphsenit and @niB together
a ét% erl}(%log-%t Dk 1afr€an9&1e§;?rlsf§)ébd erXbo(&%ne"iﬁ"Lkbé iglo I%@) 1§39stel?teﬁf is

sejepsedfeqm N&@d@&cmwan@ ags Qgg@yn;r a1 abyIRB s salkyl. In
Qﬁoqﬁe‘? ﬁfe‘?gre%m Jh F{(L 14‘%36 d\éﬁ Bt g_cha n@@a?rﬂl?er allg C.salkyl-

toget her are 1" certain e

ReGh aakky( ma@tbm&@ar@(dze@)bwlmenn Loed teannCsQoind R and R fogether
gre AP aal@'}%&c’ Clﬁl Y I%’ngfr%grdparv}gexg% en’ﬁabo%%nen’t &angg* %r% rC’—%uan R® and
WtcgemerdmCygatkybAher such enbodi nents, Dis Cl_gal kyl,
Kis CO and V and Ware 0. In certain embodi ment s,

R14 i & cRifGiEBmbodiments, &' &is(RUOKREOIP(FONWs., nReitsin@xB, G

S 5 is Cl | kvl ., V.is,0, and.,K,is C=0
EBpodits Aholafonitt & 2rfpeneg o G il and R ar absnt,
Dl’ieCefaﬂl@d asdiBhisenbia e nahdr sychRribedinfehts SR L k@] salkh K is C=0, and V
‘{@al n.such enbodi nents, Vis 0, Kis C=0 and
BeFelyl is oxodioxol enyl In other such
df nment.s nt . or

et or BegHHID EmPaliRpead (REe) OBl e R Shes B £8%0, ais

Oogeﬁbegall@re/dOTaddKJsNBaJ or B-J-T-J, T is 30 absent
or is selected fromO0, NR17, S, SO SOZ, CHCOR 7,
CHCO 2R cBrtaifCei@bodinents, R tlis GHEnocyoay‘]d A piﬁ‘erﬂﬂﬂ&&tﬂt enodirsents, D is

g }E%‘ - 24?%\0[’15096/ Ot6 ﬁ 04445 I n

é?aii%} SHIERP REQ'S; 8PC REI9SNEIS and
prixbrBY1Y IVoths s&bﬁﬁﬁﬁodnﬁd’mts Vis absent K is absent or is C=0, and
heterocyclyl is N(R'®)(R'®), where R'® and R together are J-T-J, J-WB-J, or B-J-T-J, T is
absent or is selected from O, NR"7, S, SO, SO,, CHOR"’, CHCO,R"?, C=0, CF,, and CHF,
and J is absent or is C.3alkyl.
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preferred such enbodi nents, Dis Cl.8alkyl and Kis

absent or C=0O 1In certain enbodinents where V is
wabwenssiand R14 is (RL7)2N-, D is absent K is BDOBESR00%044451

is C=O preferably Kis C=O 5 In certain

enbodi nents, R14 is RL7SO2GBG . In preferred such

enbodh gerBirsembbdimsentsCREis @'MN- carqﬂ”}gNac endabeferably aiscib@nt. In

retiseECReharRy e iR o RiTarehr 0 i g q

Smbioirkbntsanikrd Vigs BerBahd® ! i@ GiNE, Ds abpérit Eniabbsgnt or is C=0,
substituted with OH, Cl-8alkyl (optionally
melseblyRisder O t h haI ogen preferably fluori ne)

Cl- 8a| kyl W aryl, e;ro arb I

het er BEWWT“‘ OQH’EFU& 64} ébyG&ﬁg CIB@F egf/ ﬁ ﬁcalceﬁnbodlments Bis
€=ba9li VIRRAY &, ard Meflan@ @ KSNH ofMCKhkyl. S an

unsubst’i tuted, nmono-, or disubstituted Clal kyl. In

certah eer&ﬁm@ﬂlbdaﬁﬁenss,, RH lsznfﬁmw chligfi-. fin prefidred Ehbbdimess, B is
the follow ng _stereochem st

G006 RIO AR B TEPaTH Py SU BRI <G kel
doﬁlmlﬁlﬁ beslhtﬁ&d @vnﬁthﬁlégéﬂl fn%fe@szlyt ﬂﬁd’ﬂ-ﬁ'eﬁ LMW, eyl iheteroaryl

t | f
bR BieTpUR b nd o BRIV 018 St A o EE e

26E84E ?xgurfsﬁl%mu%ﬂ%o&‘%r Adstptdd cpngierably C=G  each
B 1§ i ndependent(y selected from C= C=S, and Sz,

pr ef g abtan &mfddimdAtd, & cARSRAY oPforth$la GHL lmelfn&?vh
sel ected fnr om OlmNH gnd I\I-CI0 0aI kil/I@L )SEHS D

Sge®hegBEIB4 PCT/ US2005/ 044451 K is absent or S
selected from C=O C=S, and SOZ preferably Kis

absent or is C=0 Dls i Risel ed from
c=0, C=S, and_$@2 ably\y )Kfsye)%r c=0 M

is absent or 8a|”<y|

In preferred embodiments, the inhibitor has a structure of formula (VIII) or a

pharmaceutically acceptable salt thereof,

SNeTNe

(VIID)

;Um

where:

each A is independently selected from C=0, C=S, and SO,, preferably C=0;
each B is independently selected from C=0, C=S, and SO, preferably C=0;
D is absent or is C;_galkyl;

G is selected from O, NH, and N-C,¢alkyl;
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5 Qis absent or is selected fromO0, NH, and
N-Cl. 6al kyl, preferably Qis absent, 0, or NH, nost
wpembeeabl y Q is absent or 0; X is sel ected frerm/0$2085/044451

NH, and N-Cl.6al kyl, preferably 0; each Vis

i ndependent|y absent or is selected fromO, S, NH, and

N- C1 16l alsydnt or ipseddeeaddininy C¥0j G=S33lasd80,, pref@ablg & iphsent or is
@?@ﬁnt or is independently selected fromO0, S, NH and

al kyl, preferably O; Y is absent or is selected

from0, NH N-C_ Galkyl S S om0
b B 0l 55 9 BB g -0
NH, d N-Cl. 6al Ly f bl 0; 15 R d R3
eachwﬁsdaé’ﬁ%rﬁafeﬁt '%a“?&p{eit :(rjaf rgm Cl . 6al kyl :am e

Cl . 6hydr oxyal kyl 6al kaxyalkw -

Cl. 6:@{ B “@#?‘“&% %"lﬁfzﬁm ﬁga%/‘@ﬁ)-é}’&al e’gdé?fﬁralél ig 2ogent, O, or
WHemodt pRferaliig QRS abssnt cROIDVKCOC! . 3al kyl -; R5 is

N(R6) LQR7; R6 is selected from hydrogen, OH, and

Cl_6a isyblectpd by is, NHCAndA®Cydlkyl A@ef®AblySa f urt her

chain of am no acids, hydrogen, a protecting group,

aryl ,eadrV iiptiependentty absamyor gsfselatted fromd), GpNio prdd N+ 1-salkyl,

supstituted with hal ogen, carbonyl, nitro, hydroxy,
%{F{}fa',i’iyc‘?.‘%%r““i?_\}r“; Oor R7 is selected from CL. 6al kyl |

e el BB PO g e, ot
ORB80) (ROO) P(=0) O C1_8al kyl -ZAZ-Cl _  8al kyl -,

(R80) (ROQ P(=0Q) O-C 1. 8al kyl - Z-C 1. 8al kyl -, R8ZA-C |

- 8al Ky Is-aB#eat & 14 sakddyffom O28H, N-C.¢alkyl, S, SO, SO, CHOR™, and

g rogyclyl MCAZ- CL8al kyl -,
{ﬁ §71%R90) P(=0) O Cl. 8al kyl -, (R10)2N-C1. 8al kyl -,
R10) 3N+ . C 1. 8al kyl - .
e 53t 7 ixfafepEerity feteold FERARIE AL M NECH ROV ety o
. 6abkyl - Y-C.| -Balk 6al -
2 el oyt Ra ejofigqpei Rty oot B AL ERgromyation, €.
alkoyalkyairidyC - sralkyl, ehd REBIMKAT 13alR gl ieHereih € I¢astanielof R, ard R is

*,4627%- léﬁ-,Cl. 2alkyl, A-Cl.2al kyl-ZA-Cl.2al kyl, A-C
- PR or Cl 4al kyl -A, thereby forming a 30

ring;,s.2 )6/ 063154 PCT/ US2005/ 044451 R8 and R9
are i%d%ﬁ@%@éﬁgl’y sel ected from hydrogen, netal

ot ertuds (e R It S0 iRy BOH

2 o B0 0B, 54 B .o
lidnoaply arfyosfivihigh isoptionalty, substiatedwif Balogeni cadepl ddnet hydroxy,
asr(;f, chga‘ﬁgll;forr %mlshs\é%{:tce)g Frgm%ﬂ %all%;ll,' é 96|af§¥111y1, (E)Iﬁlic%ﬁ,k& .%argl:ltyl, Ci.
sheteroaralkyl, R®ZA-Csalkyl-, R''Z-C) salkyl-, (R*0)(R’0)P(=0)0-C,.galkyl-ZAZ-C,\.
salkyl-, (R*0)(R’0)P(=0)0-C, salkyl-Z-C, salkyl-, R®ZA-C salkyl-ZAZ-C.salkyl-,
heterocyclyIMZAZ-C,.salkyl-, (R*O)(R’0)P(=0)0-C, salkyl-, (R'®);N-C).salkyl-, (R'*);N"-
C,.salkyl-, heterocyclylM-, carbocyclylM-, R”SOzcl-galkyl-, and R''SO,NH; or

R®and R’ together are Cy.alkyl-Y-C;¢alkyl, Ci¢alkyl-ZA-C).alkyl, A-C,alkyl-
ZA-Cgalkyl, A-C;alkyl-A, or C;galkyl-A, preferably C,.,alkyl-Y-Cj.;alkyl, C).alkyl-
ZA-Caalkyl, A-Cy,alkyl-ZA-C)alkyl, A-C).jalkyl-A, or Ci4alkyl-A, thereby forming a

ring;

-26-
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6al kyl; and R11 is independently selected from
hydr ogen, Cl1_6al kyl, Cl.6al kenyl, C1. 6al kynyl ,

w@anboeysd yl , heterocyclyl, aryl, heteroaryl, PCT/US2005/044451

Cl. 6aral kyl, and Cl. 6heteroaral kyl, Rl4 is sel ected
from hydrogen, (R150)(R160)P(=O W, R15GB-,
het eercaylleyhre independemly7scRited ﬁ@mmiwm merd 8B Galkyl, C1.

e T e
Bydadeh rmtaldatiér, ond@l.elken or Rt el adgether 4tk @mgalm)therayyyfpnmng a
heteroaryl, carbocyclyl, heterocyclyl, and

Eﬂ&Garalkyl preferably at |east one occurrence of

4 s mer han h
e aHUBnt PO Loy BB SR grsfegsbly Co-
falkyBahkyl , Cl_ 15 6al kenyl, CI1. 6al kynyl, aryl,
heteroaryl, Cl. 6ar al kyl and C1-6heteroaralkyl,
pr ef ex'abliydepemientlyhseticed om hydtogtn, Catdlion, C1asaﬂtenyl Ci.salkynyl,

ﬁ;ac&%@ bRyt aaﬁ?ffeﬁeg&a?ﬁti a?“?s@l%‘i?é;& fefaation
SEE N T S
@NHHar el Ry, ‘r’wbch@hatdat‘é@BeJ Hlkly1- wiBrephoU] @ikgl mbiaty is

S bk G ByF C SR s RS 7B, preervty

Nmorfﬁe) ant hkaas Scﬁ}b@?td?ﬂ HewedtytlpRhnd Oeafla, Srdferably @t least one
N- O, N, Qr. S-O bon Goup 5 25 I n one enbodi nent,

Wﬁé“ﬁF%Pg%séﬁ@h?ﬁWWBWFﬁﬁg‘have a structure of formula

(1'X) phar maceutical |y cept abl e sal t her of

R 0 RHHRERO IRgnGPeIeRHY SRR Y88, B abekprrdy @l .

galk\é)lyl @nﬁn@nyl a%yl MIgﬁ‘QﬁC?@%@/-} ﬂ@ﬁlﬂw%£1%4ﬁ5&rabi’§l from
H, ref e,

gem&%@wa@ﬂ P‘}d é@?@%k apRf P%ﬁ ;}%ﬁeﬁ’ﬁéﬁe ﬁgﬂg‘ﬁ%‘kﬁmmg
ofi gornula (I Xa), preferably, R, R2, R3, and R4 are
aII the sane, nore preferably R, R2, R3, and R4 are

al | hyd[qgrfted RotRidrogdn(G R TIgR:boualkenyl, Ci.salkynyl, carbocyclyl,
heterocyclyl, aryl, heteroaryl, C_garalkyl, and C;.¢heteroaralkyl;

provided that when Ry is H, L is C=0, and Q is absent, R is not hydrogen, C-
salkyl, or aryl or heteroaryl; and

D, G, V, K, and W are selected such that there are no O-O, N-O, S-N, or S-O bonds.

Group 5

In one embodiment, the proteasome inhibitors have a structure of formula (IX) or a

pharmaceutically acceptable salt thereof,

where:
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5 Rl R11 (I Xa) R5, R6, R7, and R8 are independently
selected fromH, Cl1_6al kyl, Cl.6hydroxyal kyl, C

wd2@abéasyal kyl , aryl, Cl-6 aral kyl, heteroar yPGT/(52005/044451

1- 6het eroaral kyl, heterocyclyl, and C 1 _

6het er ocycl oal kyl, each of which is optionally

substX ts\Q, e, wr Nralkeylgirefepblyad;ect ed from am de, 10

am ne, carboxyl | c acid or a pharnaceutically

acce®'akl, & gal R* hﬂeen@péndem&rdebxtyﬂ fremthydrogerhandl a groupnef formula

i.oet her, ,e a 1 p2 p3 4
bRy R Tookagt R e afifiesss rff rERBIPR', R R and R are
Aydragyyal kyl, and Cl. 6aral kyl, nore preferably, R6
and R8 are independently Cl.6alkyl and R5 and R7 are
I ndependently C 1-6ar al kyI R1® R are
i ndependently sel ected f b)uj} n and Cl. 6al kyl, or
RO and R* 15 toget hé&” Mn a 30R'® 6- nenbered
carbocyclic or heterocycR'¢R'ing; R12 and R13 are
I ndependent |y sel ected fronh%dr ogen, a netal cation,
Cl.6alkyl, and C 1.6aralkyt;"0or R 2 and R 3
t ogetMiegR’, REpne R nie ifdeperiantiyydelectet &omdy, G alkyINg:.caydroxyglkyl,

n certain enbodi nents, . X i d R R3, .and
&raiyeihaSats aiistknr) Crftepgand egfiad el
Abterodydlsange RacH of vafeh id bptichalthsudsdioed with b grouRSeledd fréid amide,
and R8 are. 20 inde endentl from Cl1, 6a

| ect
anine. cogOHTs 2o 1ok PTG 47 SPIRDIE S B on b SRARTS: tiol
478 (Rb&thdRBprafebly P RE A et IRY aféln&gérkuhﬂmtéciaa fidROC RZlkyl Ch.

are |ndegendently Cl-6aral kyl . ln cegtain pre

Andreryahehtead ngairgk)d mgge preff@ablré{ agﬁi]g 8 1r§egengptpt{y Cel salkyl and

Mﬁﬁ%%&m&@en&ﬂ@y@?aﬁm poth isobutyl, RS is
phenyl ethyl, and R7 1s phenyl met hyl . In certain

em)oqilwﬁﬁlt@“ ar iERPRRARE, s@fect@@frﬂiﬁ'l@dl(o[%%@ arﬂ&?‘wilhﬁ orR'”and R"
following 25 stereochem str N~ N~
trgethgr foym a 34 to 6- n)en@emsl C@O@Cmowtwcyclﬁm\ﬂ@ 2006/ 063154
PCT/ U$;005/ 44451 B,r eferred enbodi nents, the

i nhi 't &1 B grean@pmﬁiem sslegied frgmpyreeenky mefal gation, Cy.alkyl, and

2 r ngQrigg. R3 0
A 6%[@? G ‘RN%%hN h—}f tégélg%fﬂ%?ésgt Eﬁ.%atllafl,hﬁé 88 forriing @ rind

In certain embodiments, X is O and R',R% R%, and R* are all the same, preferably
R, RZ, R3, and R* are all hydrogen. In certain such embodiments, R>, R6, R’, and R® are
independently selected from Cy.¢alkyl, Cishydroxyalkyl, and Csaralkyl, more preferably,
R® and R® are independently C;¢alkyl and R® and R are independently C;_garalkyl.

In certain preferred embodiments, X is O, R',R% R and R* are all hydrogen, R®
and R® are both isobutyl, R’ is phenylethyl, and R’ is phenylmethyl.

In certain embodiments, a compound of formula (IX) has the following

stereochemistry:

R' 0 R R O RSB

AR

28-
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O (X)) 5 where: Xis 0, NH, or Nalkyl, preferably O;
R, R2, R3, and R4 are independently selected from

waysoegatt and a group of fornmula (1Xa), preferebig2005/044451

R, R, R3, and R4 are all the sane, nore preferably
R, R, R3, and R4 are all hydrogen; 10 R6 and R8 are
i ndepe pabesated ymbedimente,dhef inbibsitét, ha€a stBeckiey bf formula (X) or a

1 6h dro al k saﬁ]th Ikoxyal kyl, aryl, and

TR acc Hrl\e @his opt i onal I y substi t ut ed
with a gr oup sel ect from am de car boxylic
acid or a phar rraceut %gal g]epf:,"abl saIFi8 yeof ,
car boxyl es w y R6
and R8 arefind pen ent Ey st ec ed f-ro aI kyl,
C1. 6hydr ox@al , @nd Gl-6Rral Kyl , rR pré)erabl y, R6

and R8 are |ndependently 15 C 1. 6a1 In certain
enbodi nrents, X is 0 and R2, R3, @' are all the
same, preferably R, , and R4arFe all hydrogen.
In certain such enbodi , R6 and R8 are

i ndependently selected fromC 1. 6al kyl, C

1- 6hydroxyal kyl , and C 1.6aral &I, nore preferably,

R6 and R8 are |ndependently C 1. 6a| kyl. 20 In certain
prefe’fhe@d enbodi nents, Xis 0, R, R2, R3, and R4 are

al | drogen, and R6 and R8 are both i sobutyl. In

cert it Qb or RMetiod, prefegbbrfdund of formula (X) has the
foll (L)Ijvémz %@?t ructure: -29 WO 2006/ 063154

PCT/ RO B .ad ,_35 gre 1ppeﬂe@eglmqutem£rom }y(drqgen and agroup of formula
(@(ﬁ ﬁe@fﬂ)ﬁp RE, R2NREGRA RY fte 8ITARALINE Mh&re pllf@atily Rt GESRBnd R* are

[

tors have a’structure of formula (X) or a
Hmdmeleutlcally acceptabl e salt thereof, O R2 HOi X

R5 N I}l & NRHOR3IHO (XI)
are independently selected from H, C,alkyl, C.shydroxyalkyl,

andR” a
C,salkoxyalkyl, aryl, and C.aralkyl, each of which is optionally substituted with a group
selected from amide, amine, carboxylic acid or a pharmaceutically acceptable salt thereof,
carboxyl ester, thiol, and thioether, preferably R® and R® are independently selected from
C1.¢alkyl, C;.¢hydroxyalkyl, and C,.¢aralkyl, more preferably, R® and R® are independently
Ci.alkyl.

In certain embodiments, X is O and R, R% R? and R* are all the same, preferably
R, Rz, R?, and R* are all hydrogen. In certain such embodiments, R® and R® are
independently selected from C.¢alkyl, C shydroxyalkyl, and Csaralkyl, more preferably,
R® and R® are independently C,_galkyl.

In certain preferred embodiments, X is O, R, R% R, and R* are all hydrogen, and
R® and R® are both isobutyl.

In certain embodiments, a compound of formula (X) has the following structure:

-29-
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where: X is selected fromO, NH, and N-Cl-6al kyl,
preferably 0; 10 R, R2, R3, and R4 are each

wo odepensient |y sel ected from Cl- 6al kyl PCT/US2005/044451

Cl- 6hydr oxyal kyl , Cl1. 6al koxyal kyl, aryl, Cl1_6aral kyl,
heteroaryl, Cl.6heteroaral kyl, heterocyclyl, and Cil-
6het erocycl oal kyl, any of whigh is optiwnally

substituted with one or ner e ankge am Qe,
carboxylic aci g~ aI t her Q{%k\e t eflePi ncl udi ng
R t hi oet her

Cl1- 5al kyl ester an ,
substituents; Y5 R5 ®s Rg
hydrogen, OH, and Cl.6
Cl-6al kyl; and R7 is | apel, such as a
fluorescent noiety, &gchem | um nescent noiety, a

par amagneti c contrast agent, a netal chelate, a

radi oacti ve isotope-containing noiety (e.g., a noiety
contaha@mg one or nore tritium atons), biotin or a

noi e t electivel i nds 0]

sometI Sth dém “ﬁ fhe %?Qe e A lémgf% a‘reea sel ggetdég Oxjfl{rﬁcl)angm)
@L.Iﬁa&n&yéutﬁﬁllﬁbcﬁmbaﬁ daltlthereoff,n pref erred enbodi nents,

R2 and R4 are C 1. 6alkylzpnd R and are C

1. 6aral kyl. In the st pr gf er ried od nt, R2 and

' séPected from
IkyI prefe y H or
netectable

R4 are isobutylR; R heny | ~a i's
phenyl met hyl . 25 I]n c tailh enbodilrent§, i's

sel ected from H oR'Cl 6al kyl . R certabn preferred
enbodi nents, R6 is H -30 006/ 063154

PCT/ US2005/ 044451 I n certaiit’enbodi nents, R7 is a
covalvaptd:y conjugated noiety selected froma

fl uorescent I et active ope- cont ai ni ng
nDieP9“56?6?$gom§¥aﬁg Wgﬁéfy }‘Fare{he he tively binds

to arr'apt rROOEN R lafé eﬁﬁ{ ﬁ@épen(ﬁﬂﬂ)y)@ld&&ﬂtfﬁ)m ®lsalksl, &, shydroxyalkyl,
fl uorescent’ noi e certai n such epbodi nent s

¢ helkpryabd eeiife: 6m§lkél Wtrr@a%rh Cahetrzoaralkdy hejrrocyghyl, tawgf?'
Jﬂ@éro@?&&ll%@vaﬂk %mviﬁ)éh atdpabd shttitu withdhe BE fndfe- oflafhide, amine,

preferred suc nbodi nents, the am ne-reactive dye is

eaehoapliceatid (opasall tésraot) EhigoAnciding Ciaiky eoteryndaryl exendhiel, or

806 Situ gynarln di goxi geni n, fluorescein,
tﬁ%%sgﬁ%helr odanrne B dyes, Oregon G een dyes,

r hod &iind( @Rdyes rhodanrne green dyes, rhodam ne
red T d
q%bqsﬁ sele-g?emﬁ%m }&@M e, HYahd E‘g%@%rﬁefe@@? H 59@1 alBﬁ and

I'n certa er red
f I uorlessemtequhlaalabelsetleaﬁtaéhmqsmm mbigtr esh@illhlmmescent moiety, a

] hc%n{ras? n%letalzimlgelz;{cagr %ﬂloa-m%r 1§0t e 'ﬂ-ﬁﬁ%ln}n\éty (c.g.,

amagnetic
RSP HS S8 01 uséd dye reage s to
afibiegscontaining one or more tritium atoms), biotin, or a moiety that selectively binds to

an antibody.

In some embodiments, Rl, RZ, R} , and R* are selected from Ci.salkyl or C;aralkyl.
In preferred embodiments, R? and R* are C,.¢alkyl and R' and R’ are C, garalkyl. In the
most preferred embodiment, R? and R* are isobutyl, R' is 2-phenylethyl, and R?is

phenylmethyl.

In certain embodiments, RS is selected from H or Cisalkyl. In certain preferred

embodiments, R® is H.
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succi nim dyl esters, isothiocyanates, sulfonyl
chlorides, and tetrafl uorophenyl esters. GCenerally

waeeweiedlsd dyl esters and tetrafl uorophenyl estBCBUS2005/044451

preferred for conj ugation to 15 proteins and peptides
since they forma stable am de bond between the dye
and trheerpimémbodimentss BF isla cb%ltrﬁl\pﬁolljh&teqmowﬁydelected from a

nformati on on fhe.con ati on.of an actL
e e S L
RloGIy bigds tEheAtbddy.2 (1992) and Methods Mol . Biol.
45, 205 (1995, |ncokpor ed herein b

t hei rn &gt @RRpdinGRfs TeseeRt ?ﬂlgtypﬁ? %er enlﬁamh%déments

@t ﬂ@&bi&@ﬁtrn&ﬁ&%hs% athiRsSreh&ivaldgthankas bedalcevdléntiinattached to the
Mol ecul ar Pro 20 Inc. I n certain epbodi a% Fi\
iSbiiten W8 P SRS ASTOOUMIFER Sbg AR RER Y g iied Hom Alexa

H&Q@ém@mw% d 825 88ER1L6 dyds! Qmbrn, Biadok i
drOX al kge, 2:1 6al kog})l/;| ky ’ 1, &% igl?mln uorescein,

lﬁiar@aﬁ shorégmme R O Groge dyere $hodEmIne 451 dYS?a ghodamine green
%% rﬂcﬁﬁgﬁn\é%d @Q@lTaﬁﬁll Q& eyl RMaithe, didrexdéRed dyb$Nn certain

preferred such embodi ments, R7 is an
pnferred embadinntsy Bpts| acflopaseent poty seleated fram) fhgessceit, | east

n . Sel ected f 11C, 14C, 13N,
t%@%m{@q%’(a%@%y% +2Q§trf:| ﬁceﬁbodlr?nrennt s, R7 conprises a
covalTnatelaye geoeally e classed eftopmirealy usebdyedeagorts ip lpbeh gmines:
iugmglmlirrfteét?rg,qyot;ﬁrg%néﬁg gdlfolnﬁlaclhlo%dpé Qr%te&ﬂh@rog a0 gs@ers

he noi éty I's se d from
GMGHMsuddﬂo,lm}db/qutems a[wgzlct(;tra‘ﬂSQtoﬂ;leny&samdam-Qvferre@ @)r conjugation to

i b
%‘8%‘%%‘2% %Sﬂ%@?wkgrﬁr&sm%e ,‘dgzwg%gﬁ,ﬁ%@@@aﬁ%&owm.
mﬁlmemha@”@' m&hﬂﬂlousmldga cehjapdmncf pemlindeeactive dye to a

I%g% l‘iﬁ rI]) }%Heeq%glsfte%é B%{;)ap(g ?9008&;] gg £f199 nidi/lethods

Mo BRIt 43 2055(1 ngs)slhaﬂg@mdd Batibox ydferenddn d'(eamthty Information
coupling chem st 006/ 063

picthy pissienee Ansiaa sﬁg/mlrlﬁ re@&?\t@ VES 1S ASQ aﬁ?}é'ﬂf from Melgculas Fropes,

RE formula (XI) has thefollovvlng stereochemstry O
R2ORA R5 AN NDNRL,HOR3 HOIn preferr
et o0 ARSI T TR Bt AP SFrea s o

%n?]ﬂechd)encl)e%Ms ;4 1s§el§ﬁé’€f figh @Edl@ﬁ' (t,){;l&fﬁﬁ@)@mk@b 0§ sa8ldxbyalkyl, aryl, and
C,.¢aralkyl, wherem R 1nc1udes at least one radioactive label selected from 3H e, e,
BN, 10, and "*’I. In preferred such embodiments, R’ is an amino acid or peptide moiety
that includes at least one radioactive label selected from ''C, '*C, BN, 10, and 'L

In certain embodiments, R’ comprises a covalently conjugated moiety that
selectively binds to an antibody that specifically binds to a peptide. In preferred
embodiments, the moiety is selected from FLAG™, HA, HIS, c-Myc, VSV-G, V5 and
HSV.

Preparation of inhibitors where R’ comprises a moiety selected from FLAG™, HA,
HIS, c-Myc, VSV-G, V5 and HSV may be accomplished using standard peptide coupling
chemistry.

In certain embodiments, R’ is biotin which may be covalently conjugated to the

inhibitor using standard carboxylic acid/amine coupling chemistry.
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HOHO (XIl) where: X is selected fromO0O, NH, and
N-Cl _6al kyl, preferably 0; 10 R2 and R4 are each
wo rdepensient |y sel ected from Cl - 6al kyl PCT/US2005/044451

Cl. 6hydr oxyal kyl, C1 6al koxyal kyl, aryl, and

Cl. 6aral kyl, any of which is optionally substituted

vvi t h Iaoertai emiard@nents, a aompkaind afifoeyla €81 baxtht falomvingd ( or
salht t hereof), ester (including Cl_5al kyl ester and
‘f‘r§7‘?° “@Et%r), thiol, or thioether substituents; R5 is

N(R6)R7; 15 R6 is sej ectrgd fromdwydrfgen,_OH, and

Cl. 6al kyI preferablly CJ 6aIH<yI iXes a

det ect abl e | abel5~=suciNas ety, a

cheni | uni nescent Z i éty, pay;andyneti c contrast

agent, a netal chelate aTadioactive

i sot dp @re&srmmpﬁgﬂentﬁﬁb%wbltm hs p gtrucgyre gf ’??HP‘é‘P {Xihefra
ﬁﬁhﬁ&%ht‘i’c@%a&kﬁﬂﬁe L tBdtednt i body. 20 Group 7 In

certal n enbodiments, the proteasone inhibitors have a
structure of formul ©(XR3) . or @ormfta (XV) or a

phar maceuti cal Iy, acdept al e %{al tl t hek eof R7 0 R3 X
O RBX 4R4 N R WO ~0 XITE) (XIV)
_-32_ WO 2006/ 063154 PCH USZH05/ 944431 . each Ar

Frefer oaromati ¢ group
substituents Lis
sel ected from C=0 pi/ef erably SO2 or
CO 5 Xis selec romO0O, S, NH, and N-Cl. 6al kyl,
preferably O; Y is absent or is selected from C=0 and
S2; Zis absent or is C-gapkyl; R, R2, and R3 are
each i ndependently sel ected from Cl -6al kyl

wherghydr oxyal kyl, O . 6al koxyal kyl, aryl, Cl6aral kyl,

het er)@&rsmta,@teﬁrmﬁm\ﬁ{ QRd ﬁld%hl hekEaeyel yI, and C 10
6het er.ocycl oal kyl ¥1 IS opti onal |

. any
substR’tené Bdawetlcﬁl laqlf@elaﬂen%ﬂﬂcw from ‘alesalkahpnélydroxyalkyl Ci.

salkoxyalkyl, aryl, and C,.¢aralkyl, any of which is optionally substituted with one or more

of amide, amine, carboxylic acid (or a salt thereof), ester (including C,_salkyl ester and aryl
ester), thiol, or thioether substituents;

R’ is NRYR;

R® is selected from hydrogen, OH, and C,alkyl, preferably Calkyl;

R’ comprises a detectable label, such as a fluorescent moiety, a chemiluminescent
moiety, a paramagnetic contrast agent, a metal chelate, a radioactive isotope-containing

moiety, biotin, or a moiety that selectively binds to an antibody.

Group 7

In certain embodiments, the proteasome inhibitors have a structure of formula (XIII)

or formula (XIV) or a pharmaceutically acceptable salt thereof,

s S

R? R®
(XIIIT) (X1v)
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carboxylic acid (or a salt thereof), ester (including

ClL.5 alkyl ester and aryl ester), thiol, or thioether
waspstisents; R4 is N(R5)L-Z-R6; RS is sel ect rdI/Usmng/044451

hydrogen, OH, Cl1 6aral kyl, and Cl1_6al kyl, preferably

hydrogen; 15 R6 is selected from hydrogen,

WHer®al kenyl , Ar-Y-, carbocyclyl, and heterocyclyl; and

R7 and R8 are independently selected from hydrogen,

Cl_6ahdyAs is aridpdaderfiigraalalomatic ophiadrearainhtc drydr apgienallylsnbstituted
certai n%@n‘oodl ments, Xis 0 and R, R2, and R3 are
Wil h 19 H bRt |y sel ected from Cl 6al kyl

e L aen%ff;; et
Cl

o A SO

L A

I nde | e d from phenyl, indolyl,
benz E { § ﬁcﬁle qgui nol i nyI gui nol onyl ,

gn‘c‘ﬁ’l{%ﬁjgf{%%’% bacﬁﬁaﬁégéfndgmﬁrzsgle fJoln'ttﬁt6a1(l§§‘l €eh %‘ﬂoﬁ&élkyl
oharkexylikys, asg) @chatkyf, lhaamaryd |Glelmterbmail§yl he@erpcya]yh and C,.
S o BB TR 5 o

Aibox§lidacid @)h e 8yl therbor),@stei @riciudingiOdiatigheser aRﬂSanylsester) thiol, or
hydr ogen, Is absent, Lis CcOor SO, and R6 is
%‘&e@éf%‘a“f EEB‘I‘FI Ar-Y and heter ocyclyl. In certain

g;leg G eg@mﬁ%%wﬁm ihr gﬁ:aﬁgllocyfrl))r/lpho?ionios and
R AR B IR
3‘3! ﬁgqﬁ e1g§ﬂfle:rc eg]JF ﬁ%iﬁ%en ’kf' eﬂ)ﬂ %B&g"/?fza“ﬁcfwéﬁg %Pel%&y:lall and
o di e’ b et %ctegﬁﬁ@%}ygggé%e-a%‘%’e‘%%@@ i

ﬁlfeﬁ&lﬂ«ydwgens a substltut ed vinyl group where the
substituent is 5 preferably an aryl or heteroaryl

gr oufdn céﬁkﬁﬁerﬂbt&ﬁrﬁérﬂi} Xyis @ apd &R, grd:i?q’mr@pxtch oniapdngently selected

ng(sgg#t tgl 6\{&2530}@“(&{/%19%@ rallT_yLIl t I t (%such él&lj_&dzr[‘n%rﬁé Fk and

Rt 8¢ @idepdndentiy&T, QMkﬂl’aﬁd Réfsd:.laﬁallkgl ﬂﬂhﬁrmykhyd such ambodlments
certai,n enbodi ne Holino. In certain

Bnigidt rpesnpegh is l't‘ut;’]é‘&@f{ 5@%618'5[0 ﬁp‘ R2 or RBis
het er oar Cij 6hete ar al k gn‘@ 6GL
G- GHBEEFUR FEPBPRYT ™ 131 REHE A SrbGl ok o Mg esch A
Rén@péndenttleerode ﬂb}n}phsﬂl,eﬁdcﬁyd, Benestutayyly n@amya nainolinyl,
quinolonyl, thienyl, pyridyl, pyrazyl, and the like. In certain such embodiments, Ar may be
substituted with Ar-Q-, where Q is selected from a direct bond, -O-, and Cy6alkyl. In
certain other such embodiments where Z is Cjsalkyl, Z may be substituted, preferably with
Ar, e.g., phenyl.

In certain embodiments, R’ is hydrogen, Z is absent, L is C=O or SO, and R®is
selected from Ar-Y and heterocyclyl. In certain preferred such embodiments, heterocyclyl

is selected from chromonyl, chromanyl, morpholino, and piperidinyl. In certain other
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C _6alkyl. In certain preferred such enbodi nents, R7
and R8 are independently selected from hydrogen and
woretohyé31s4d n nore preferred such enbodi nents, RYCEUSRORB044451
are both hydrogen. 15 In certain enbodi nents, a
conpound of formula (XII1) or formula (XIV) has the
prefetredéun embedimenth eriisteleg teR froR7pHanR3inGol @3 betizoReani, Kaphthyl,
In preferred

&@i@r%ﬁp@%ﬁ@%ﬁ Bitoprkal B e of Formi a

| | . t 6:
accer}f‘ 5?)‘?‘%“ mll?‘l%"?ef?él’ eof® hyéff idpg%bma 57, ﬁ%geéllarﬁ Riis
CAMKEN wikkre CRAIkehREs Cubgtaipd iyl Qroup\/\hl&lrcethe siEbstitdt is
2006/ 06315 PCT/ US2005/ 044451

S IRGEBDI AR 10 FIFFORY DR o6 PR D SR Er oGPy
QPititeBalvitl ofdiaTbirtsubstichentdi t h 1-4 substituents; L is
selected from C=0 C=S, and SO2, preferably SO2 or

C=0 InZ¥ertatn &ﬂﬂ)(ﬁlﬁﬁ@ﬁ &P aMyrog&, LMHC=0nd is\E GhlkGlapreferably

prefer abI [ sent. or sel ed from C=0
BFHY!L S’@Zan etﬁrl?%)é’iﬂl g’r“ﬁ%‘“éﬁ?"@% i, R'pis moppholipo. o o

each |ndepen ent | seI ect ed Q 2C1 6al k

C1. 6HY 8P S tapmentseat lgasi ?&WB Y0 R e zﬁf‘iﬁfﬂ Grapetgiparalkyl,
10 Nt‘?érgdi'clyﬁ oﬁgtélﬁféﬂic&é}loﬁkbbstltut ed W|th one or nore of

am de, amne, carboxylic acid (or a salt thereof),

est efn Cérten ebddgmdals, R’ ald®A areﬁnﬂqrenmdy aélydte(HSdrﬁ hydroge@ and
thiol, or thioether substituent

Cisalkyl. In certain pre}erred sucﬂ emii)oéiments and are 1r|1\cll(eper?dent%1 SRE:cted
from hydrogen and methyl. In more preferred such embodiments, R’ and R® are both

hydrogen.

15 In certain embodiments, a compound of formula (XIII) or formula (XIV) has the

following stereochemistry
R'" R’ O R® x
R4
J\WN\)L \)LN)\“/R
o) 0 RZ R O _

(XIII) : (XIV)

In preferred embodiments, the inhibitor has a structure of formula (XV) or formula

20  (XVIII) or a pharmaceutically acceptable salt thereof:

R! R7o R3 O R3

R4J\”/ X R4\:)I\ N X

O\<R80 \4R80

XV) (XVI)

where:
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R5 is selected from hydrogen, OH, Cl.6aral kyl, and
Cl. 6al kyl, preferably hydrogen; R6 is selected from

waysoepany CLl 6al kenyl, Ar-Y-, carbocyclyl, aneCT/US2005/044451

heterocyclyl; and R7 and R8 are independently
sel ected from hydrogen, Cl_6al kyl, and C1. 6aral kyl, 15
p r ef &ﬁabAyls inddpengently ahnrapeitic atr heterndronathoegrown optionalyGubstituted
are each independently selected from
ééﬁk‘gﬁ“m . 6hydroxyal kyl, and Cl1.6aralkyl. In

P:nréfe oK ﬁ%t%’ipﬁ@%’ ”?anﬁéoﬁovf%n S ee-0;
enbodt Refeged g%mmnﬁgr P et By B D

Arg Y- L d dently selected from
phen)X 18 ab?]eéf??r i Seler?teeﬁgg) u(r:agyﬁ@gﬁ pht hyl , qui nol i nyl,

qui nal gn n pyridyl, pyrazyl, and the |ike.

In cer'tsg?gsﬁhtsolfé%é ‘%‘g(ghl ments, Ar may be substituted

W th e ] kvl
"0 B0 IR R BRLEH . (BhRADEI
@mn@xﬁlkysk a@ll a@alakybf Wlﬂclrmy)ptwlalsl)a B)élstlltm@tl exith ope gr more Of amlde

R
.5 Broficatig st 4t el B (LAY it b RRE e b
ihiol, GEDicatheDEdbstimads;R6 | s seI ect ed fromAr-Y and
heterocyclyl. In certain preferred such enbodi nents,
het erdddySIRAL-ZiR; sel ect ed from chrononyl, chronmanyl .
nor phol i no, and piperidinyl. In certain other
pr ef ariestlsted roaniyddigerrOl, Arearkkyk eldCteatbyt, prefargiehydrogen;
|ndonI benzof uranyl, naphthyl, quinolinyl,
qui ndt’ omellqctedtﬁoenlwdrogpy,r(hdgflkq:nypwr@éyqbarqudyh e hetegecyclyl; and
-35 WD 2006/ 063154 PCT/ US2005/ 044451 1n certain
e nmbodt rmed RE areREdependaytlir sslyetad fromihydGe@, 61802, ang Gii garalkyl,
% %f},hﬁpoderf@ is Cl_6al kenyl, where Cl.6al kenyl is a
BPYHTEE Vi nyl group where the substituent is

pr ef Sh ngfaYn ?rﬁbo%rr}{ ntst, B(tlp %ta%ﬁ Ra %Xcl Rga[rQ sz&h 11[1@E§hdently selected from

pr ef el a e su uent is a phenyl gro 3
Ophlkeh &), khydwbaikylt aﬂd@jmalﬂcw dmprefearefl suph emlpbéltmemselht@d R” are

]i%gé ’ geélgy E‘y‘;alky élf ore Bfe%rreﬁaé!tlcﬁl e]mg;églm%gggk Féﬁd'Rg a%g%but%ll.

het er.oc ai lq;g t S A Y-, each A
NN A e
is I’hdiéﬁﬁﬂdr&]’ytslelybctse fremtpeehyﬂ rlminl)l'i yt[énmgmanﬁnwphiﬁﬂ 6'ah¢dy1yl
r ef rred S nts ? r

SRRy R e o DRy o gt kg HBPgpTiaf femay be
fibktRuted @itk Wr@i wheb Qasrbdedtadevnsa dikett bond, RSB, zmdfClbﬂitd’i 10
hydrogen. In taln ecte
GOSN IGD BB ATEE ZPeh Db e b paa s < ilteubly
with Ar, more preferably with phenyl.

In certain embodiments, R® is hydrogen, Z is absent, L is C=0 or SO,, and R®is
selected from Ar-Y and heterocyclyl. In certain preferred such embodiments, heterocyclyl
is selected from chromonyl, chromanyl, morpholino, and piperidinyl. In certain other

preferred such embodiments Ar is selected from phenyl, indolyl, benzofuranyl, naphthyl,

quinolinyl, quinolonyl, thienyl, pyridyl, pyrazyl, and the like.
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:and MO

In certain embodiments, R’is hydrogen, L is C=0 or SO,, Z is absent, and R®is
Ci.salkenyl, where C)-alkenyl is a substituted vinyl group where the substituent is
preferably an aryl or heteroaryl group, more preferably the substituent is a phenyl group

optionally substituted with one to four substituents.

5 In certain embodiments, R® is hydrogen, L is C=0, Z is C}.¢alkyl, preferably

methylene, and R® is heterocyclyl. In certain embodiments, R® is morpholino.

In certain embodiments, R’ and R® are independently selected from hydrogen and
Ci.¢alkyl. In certain preferred such embodiments, R’ and R® are independently selected
from hydrogen and methyl. In more preferred such embodiments, R’ and R® are both

10 hydrogen.

In certain embodiments, -L-Z-R® is selected from
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a 0 Ca [/ -37 WD 2006/ 063154 PCT/ US2005/ 044451 In
enbodi nents i ncluding such groups bonded to a'
w@20b/06854 t he stereochem stry of the a'-carbonP@t/tisto05/044451
carbon formng a part of the epoxide or aziridine
ring) can be (R) or (S). The invention is based, in
part, on the st P -function information disclosed
herein, which g@ﬁg‘the followi ng preferred
stereochem cal relatiorships. Note that a preferred 5
conmpound may have a¢n er of stereocenters having the
i ndi cat ed up-domg-o, where /3 as drawn herein
i s above the pl the page) or (R)-(S)
rel ationship (that i's, it is not requ[T\r)%e%-ﬁhat every

stereocenter in thg conpound conformto 'the °

pref erences st at'8 sonme preferred enmbcyiyrents,
the stereochem st “Yfre a' carbon i@ﬂ)\(%hat i's,
the X atom s /3, or above the pl ane t he nol ecul e.
10 In certajln, enbodi ffents inhibitors of the d\%ention

may have yrﬁ_natr cénters tha i“rmy haveseis her (R
or (S eochem Py, H“I'he i i on ea,; in
part, On the strugture-" funct nf or ion disclosed
her ei n, ' & sts the f w ng plefler ged
stere cal rel anshis%_tgdmt Na preferred
conp d may have a nuifber of  ster wcent €f's havi ng

the indicaged up-down, (or /3-a, where {37as drawn
r (R -(S)

herei p_i.g_above @ ;p| ane spag
rel atﬁ {t hat it is required at every

stereocehter in t corrpound conf grm N0~} he
preferences gtated).” In sone efgrred nments,
' carbon is (&), that

the sferegCheni f the a i's,
the X Ns /3, aptve the plane of ¢ hey, nol ecul e.
20 Medi cal RDevi ces gnecaspect( of the i @ﬁi{i on rel ates

to a Jredi cal device cl udi ng™¢opposi tion Wi scl osed

herei n that include an inhhb%@ﬁiﬁgvi ng a stiucture of
nboldi e

formJ(;XI V)e nt, [t e/ conposition
i s incorporat ed hin a nedical device” In certain

enbadi nents, the nedical device is a gel conprising a
med' r.i x or ceramic matrix 25 and an inhibitor.

r can be either naturally occurring or
synthetic] In another enbodinment, said gel serves as
a epot, an adhesive, a suture, a barrier or a

S nt. Another aspect of the invention relates to a
nmedifcal dgvice conprising a substrate having a
|
ed.

surface ofnto which a conposition of the invention is
di -@. n one enmbodi ment, the inhibitor is directly
di spgsed on a nedi cal device. In another enbodi nent,

30 a cqgatng is so disposed, the coating conprising a
pol r rix or ceramc matrix with a

0
/@/\/kf ;
(0]
/@/\)J\(g o
MeQO '
Cl (0]
Cl ’

-37-



10

15

20

25

30

conposition of the invention dispersed or dissolved
therein. In one enbodi nent, the nedical device is a

W@ oooened1y4 vascul ar, peripheral, or biliary SPEnUS2005/044451

More particularly, the stent of the present invention

is an expandable stent. VWen -38 WO 2006/ 063154 .

PCT/ Uszosdioeata gitludig suedeerouns hordefe i cRIOOBH G ST gpgNegmistey of

8 WRObdd | @k QfbdBrrhiRy 8 Phrk Sftne LH0%idARE Kliidihsrihd) @¥i B ®) or (S).
0 acco dat d d

e conpressed and expanded states of such
Bine ioxquainu silaesdsingart, o) the sirvsturrfunciopgniermatiop displopad;herein,
LRvRDSd - hiB8 N6t afat 4 freferred
PR Pl ok AoF e DY e B RAEATER MITh B L Brfore
vdngroendimay baveamuinber dfstsregcentars bayving\the indicatad srideiveter 8-
for expgsure to. ' ol : R
wBe BF i Relohy 28 LB oFRE PRSP (ShrclBORbirtau i it
i gequitedthiai avary strecaert@at ihegompogudicenfogn ¢ theprefexeniagpstaigsd). In

a conposifian .of th i nventi.on i.s di, :
Sregeroae TRBeaTsn B SGRARBrUA et ERELTE R et s, he X atom
1igs 6l B esthe pland biShe MaleculdNo. 4, 733, 665, which is

i ncorporated herein by reference in its entirety. In

anot Hareredib edbsiménts inhibitors df the inveletwingeaydfave ympregrsceqenters that

i nvention i.s. a rgical 10 ippl.e X
RN B P 57 R TS0 AL o e st
fRalicihfoRhatin\dasbsdddterens whitbrsuggehd te fpliowing pleferiey, t he

medi cal . device of the present invention is.a catheter
Hireodapica e et ot a2 a st KERpbtd el s MOEE L
GabhRfs haaiﬂ% Helifditaddd Hadohat(eF B-cpwhdds 8 us drawn féraintis at@me the

i ntraaortic balloon punp,. ? suture, a ventricular .
plarg %ftthep%&ﬁ), o (E}-@é _r%qltmnﬁlh}g that g5, ftds r’10t ragﬁlrg({jﬁgtsqv%’steéeocenter in
MR236Mb&nd WoABrm RNhEefefnBR sta¥edS Cll sBie priffidtembaditlentethe
filter, or a filter adapted 15 for depl oy

nt |[n a
geisedheniss of the @pearkan infHnthat is, dhard atom 54 ¢ PYehe plane of the
jauention either directly or by a matrix containing a
conmposition of the invention. In certain enbodi nents;
the intralum nal nedical device is coated with a
Medige/ddaviceh of the invention or a coating conprising

biologically tolerated matrix and a_ conposjtion of .

the | Gmesaspécdnl G syyentivadelptes olangdifal syice incidiparappegtion

El@éﬂ);ég h@ﬂ%in‘ G aft Shnutlof %ﬁlgaé'@ru@tﬂre@ftf@rﬁiu%r(l)sgﬁ{/ﬁ%,one
aving the coating applied to at least a part of the

embetiment, the conipesition isHiecomorated withis amfedical degicepBrggrtaipn

cerd fhh odi & ice h&ad ' P08 dedfidinatri

E 0P R R S By o e RSy ALt

aleldnciehihitgr. &hid polyeeusafhgleithaymatutpdly eunineegisywhetiga In yipgher

di seases _and,condif] L i L 1

G etral oh SO g 4 5 aeber P RIDL UGS R or o petant

Such di seases C bL [ res: [S

ot 1 ot arre LN B O e ETLERRRSing o sybotac

hovingd duafavedritowhichy penposslonfofthatinveatiat is dspessd. noper e

or.arthritic.pnsoriasi muscl.e- [ LS :

erpafinen e BuBTELs Sir du SR g WRRlep R ARG s embodiment,

& 06dlling liscsaslispbstd pthe tdaging cinneisilglagrofyneeg mesix dregramicggatrix with a

rg%{ag(}s?tgnto?tﬂeSu?vggtrlgncdls%grrggé (t)l'l (ﬁ)sr;gl\lef tli]lgre}{ll. ral infection

In one embodiment, the medical device is a coronary, vascular, peripheral, or biliary

stent. More particularly, the stent of the present invention is an expandable stent. When
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proliferation. Exanples of diseases and conditions
that are subject to a treatnent including 30 the drug

weoabeeinedi cal devices of the present inventiBPET/US2005/044451

i ncl ude at heroscl erosi s, acute coronary syndrone,
h r's. di cancer. [ use, .
& a?zt (?Wﬁﬁ? mamd‘ecz)gra;ﬁ/]a?% Rl 5&18%? Ee f&‘:'tg]{lﬁ& E @at%étlsr figdble to
Hbdbmmﬁ&tetclompressred lamiaexpapdtﬂ)stateﬁ efidich ﬁme)tpandab}e&%nVDn another
6/.063154 .PCT/ 5/.044451  associ at
A PRUERE. AN B A 5 oo BRpor b s bl o

hilﬂpla&ldblsitﬁdi 8 bP@t cﬁi’htpahkmt wiereld the p3fiion D@s‘ 4 iﬂrfab@ﬂﬁlch B adapted

he term refers tQ substituyte
e bEITa b e A S A1 ks S D SO i sasteratig
Sbimpositivh-of fRiifvealidny br a&ﬁnl@g @d’iﬂﬂiﬁﬂlg%hl@dtﬂx Hddfdg' (Q)'hi?)@ﬂﬁon of the

that .contain from x carbons in the ch

IHEPHRR ThgiSPRACd AF Qwolﬁﬁ&%n st praple of afaumhlfbﬁ@ttmls%d in
23.8. Pt Nof 473310050 @hidK ks in&rforatbdh@bik B rdf¥eh@ah 8 erftirety.

hydr ogen where t he group i1s in a termnal position, a

b 0 nd idf anb!hbleé’rﬁlﬁkhme_ﬁh €hd BEdITal d&deeloRkie@ndsbnt ifRHtion is a surgical
yal kynyl" refer to substituted or. 10 unsubstituted

lfﬁ%@?‘ﬁﬁt é?‘g‘dis & |V?‘°§H§f jeplypapatradining glsvise spreicahsgelanton g vascular
B&poitb MorspHddulldr iyt 1he thelifRal delige 8f thy Fése@?ﬁ%dtgﬁqjs e@&%é?er an

but that contain at |east one double or triple bond
iraRlpehle vaspylar acqaseperh aipemipyl Neneys cathefesran artgrig] Gathptriy p vascular

glé@tugh RAYdoRE BNohMBIEN) a @ﬁtﬁt@@h@éﬁtﬁchﬁf SR %um)é)ya dru§ elutlng barrier,

presentative al Koxy groups include net
pR aH6xye, atvasculaburapxgn exitrd/peiieas¢uld supporine bleedhBler, ¢ra ﬁltmadapted
I
S SEASARLR IR GRIPLEDH fobd KRS Bl Py it ety
pebbd@mgmt(hamtalainkylcomposetudmexf thegn@ntipresenbl es an al koxy.

The term "Cl_6al koxyal kyl" refers to a CL. 6al kyl group
s ubst Intcgrtainl embediments; shedoialumignbuglical H@u@bycdamdrwm:ga an

I&f;{ g? h& %{vg}ltlog]org%&g ?)é%xmgms%'\;%’# @ﬁ&cﬂ% tgfer ‘ted matr )IS Znd a

rou
Q@nﬂdsmon ef tirs mvamqmeiispamld thaim pulymelr widaevice hmmnzmtdnor
u bst t ut

éaurﬁjice ande an C?xt%rlbOt Iﬂ%l éraew he coa%ng Q)prléﬁﬁl gte{g?etaﬁ gtpalgt ﬁthﬁ éntenor

nes an
smﬁceslmrdmdlobwﬁabEOrqﬂmeral forrrul ae:. RO RO --Nor -N

Rlo Rlo Rl : . R10. and_RL0' .
e Bt ryooiiigs Brm i Ghisahy v F g preveg restenosis afer
ﬂié@ﬂwy The medic&ldyice maf8lso b¢ usshul M%eRﬂ&tnﬁe&hkSﬁwarigusddiseases

t are. at cne

bBEr e ae etz TadPag o A cHns e sh e R epi
SudhglisghsesI HiidboRditin® ifi€ideasadHosis, afifladiiidtion, rheumatoid arthritis, tissue
injury due to inflammation, hyperproliferative diseases, severe or arthritic psoriasis, muscle-
wasting diseases, chronic infectious diseases, abnormal immune response, conditions
involving vulnerable plaques, injuries related to ischemic conditions, and viral infection and
proliferation. Examples of diseases and conditions that are subject to a treatment including
the drug coated medical devices of the present invention include atherosclerosis, acute
coronary syndrome, Alzheimer’s disease, cancer, fever, muscle disuse (atrophy),

denervation, vascular occlusions, stroke, HIV infection, nerve injury, renal failure
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a cycl oal kyl, a cycl oal kenyl, a heterocyclyl or a
pol ycyclyl; and in is zero or an integer from 1 to 8.

WOmopfﬂmﬁmred enbodi nents, only one of RO or RAOI/UsaN0HGI4451

a carbonyl, e.g., R9, R1O, and the nitrogen together
do not forman imde In even nore preferred
SRt &idoR, A thepibic RliRrd 326, 0t Galdisrd, WnRed StacaPlient No.
i ndependent|ly represent a hydrogen, an al kyl, an

}, or - -40 WD 2006/ 063154 PCT/ US2005/ 044451
(CH2),"-R8. In certain enbodinents, an amino group is
basi ¢, neani ng |ts protonated forn1 has a pKa above
Bejgtiorthe terms "am de” and "ami do” are art-recogni zed
as armmRMmhoC ydIIS)HT tefdretd sabstifnelydr unsubstitited kataetd aydrocarbon

noi ety that ca nted by the ner a

BN el sEaeBHE A F Drerehacbi LS ey Tom x
RBryefafoh& M (RIGAM, MeRiimg BhloiIRE g@dlipd Suchiak knmmtomdﬁqn WgkE2, z 2-

i mdes which may be _unstable. The tﬁ@ﬁ] ar.

wdluatopthylnetr Hedl mdl@tes agwerogewh%% @rcglabglplattas u? ?smon a

bR YPRekdal AR t&nﬁ@tgyameﬂg” ahorat bt ﬁ']'@" OldRS td dmbymm@@or
each atomof the ring is carbon 10 termary

erlslstifuied whskteraise pliRhabe Boups angloggusineleaeth 4vd hﬁsnblwu?ﬁmutwn to
rm%g ﬁgéchﬁecf 408 bl thaMebthin af 18kt Bfie JRBR oF ﬂ{ﬂl’@l‘)’bﬁld%sﬁectlvely
nto two adj ol ning rlngs wherein at | east one of

t he RS Q@lkoR) Or@@}d 6 an Sl grolp vk A8 bxfg?eﬁ hitfchéd MeSto.
can be cycl oal kyl s, cl oal kenyl s, cyclo

|
Reny¢sentativee oy amylp%mc Aumethote ERPHE PEPYTYs ter%!?%?xsygﬁné thsdike.
AR c+tﬂ§e isRED é?&&arl?@lg @&J&?elnﬁg_ﬁnkea heng Bkgeﬁ nﬁccorﬁh@? Ghe

ani I'i ne he tefm

Sibgucan e@rwlhkyé thaprendersthptradic/d are etherris erdtwmbdﬁﬁ an ﬁHSPeas es
the anount of acid or alkali that nust be added to
caus &lhgri¢rm ‘Chaatkxyilkylp refery s Cr-alkyLigrpar substitated with an alkoxy

ts in regulating the pH of a
18%%05|t ]Hﬂ%§%ﬁ%%$1y, a bu?fer isgchoseﬁ based upon
the dﬁl%'térﬁld oogsrmg GR mtﬂem 'réfé{rs‘ﬁﬁ 4 @ anégﬁgmspmetne@a Svith an

of a conposition.’In general, as a pKa t

argl grouprore than 1 unit | ess than or greater t han t he
desired 20 pH of the conposition (or that the
conpdBiettéron “guning” pxdé‘dmo@” am@ﬂ-rdmwﬁdmddﬁljer tottieéh ynspbpftuted

?n%as%)sgﬁxngd a?nméasr}igd sﬁf’g l%; {&f G 'ﬁ/ ea dnm@t?/ it 9% l;éerE .Q—: te[l% ﬁ{e

aromati c unsu st|t
gememhfochuleach aton1of the ring is carbon. The terns
"carbocycl e” and "carbocyclyl” also include polycyclic
ring systems having two orgfiore cyRYic rings in which
two or nore carbons are_c nnnnoﬂo_l aﬂ10|n|ng ri ngs
wherein at 25 | east one ofighe rings,is carbocyclic,
e.g., the other cyclic rlnﬁs can ngcycIoalkyls

where R®, R!% and R'” each independently represent a hydrogen, an alkyl, an alkenyl,
-(CHz)m-Rg, or R? and R'® taken together with the N atom to which they are attached
complete a heterocycle having from 4 to 8 atoms in the ring structure; R® represents an aryl,
a cycloalkyl, a cycloalkenyl, a heterocyclyl or a polycyclyl; and m is zero or an integer from
1 to 8. In preferred embodiments, only one of R’orR'%canbea carbonyl, e.g., R’ R', and
the nitrogen together do not form an imide. In even more preferred embodiments, R’ and

R" (and optionally Rlo’) each independently represent a hydrogen, an alkyl, an alkenyl, or -

-40-
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cycl oal kenyl s, cycl oal kynyls, aryls, heteroaryls,
and/ or heterocyclyls. The term "carbonyl" is

wa@edosnexasgni zed and i ncl udes such noi eti es as PEIUR®05/044451
represented by the general fornula: -41 WO 2006/ 063154
PCT/ US2005/ 044451 O O R11 or 1-11 X X R1 wherein X is
@HINERF. Gh céreft @ntRdiBens) aD X6 Aroap isbasit) hemmjngatsgrddnated form
represents hydrogen, an al kyl, an al kenyl,
lm@éﬂ&}ﬁ%ﬁ87ép'a phar maceutical |y acceptable salt, R11

represents a hydrqgen,. an al kyl, an al kenyl .

G e g T me S P At s Shsiured carbony
MheicRudes Xmoftypthatsy Befepasehtddlsl the gdrdth! foraulaot

hydrogen, the formula represents an "ester”. Were X

Is an oxygen, and R 1 is a hydrogen, the formula
represents a "carboxylic acL;i: toused herein,

"enzyne" can be any partialty @ wholly proteinaceous

nol ecule which carries out a qhenical reaction in a

catal ytic manner. Such enzynes can be native enzynes,
ARSI RO §NZ YIIGS defied ?lgﬂr%npr%fen%ﬁ QEBSH Bt 0B &hide &A1l not include
enzynes, farnesylate 0 enzynes, ubiquitinated

ienideg which rhatheyunsteble.at ed enzynmes, ger anger anyl at ed

enzymes, GPl- linked enzynes, |ipid-Ilinked enzynes,

pr enyilha ternh “erytiasmsed headin mgludes ook uandi Tngerppered substituted or

artid f.icially- ; W
bttt AR AR A ER G om ARG Pkt The
teeatieyl” sl irehdespolmydicaingsyeems bavirigdwve @r wiordryclic rings in which
non- prot ei,nacequs _nmaterial. . I el
55 Bsr FeEREe SendfiEhl Ao B RESL RIS B g gines i
dromhtitgle. pg theather ayclie xipgsans benyclqikytsptyetbatkepylesgiloalkynyls, aryls,

cl oni ng, rj Qqus sol utjion-based,a sol i d-

isgtarde Rt bR R R S B AR B RenRRh RUIIGE, phcmpthrenc
$Hendikddiline] andttheliler t . The term " Cl. 6het eroaral kyl ", as

used herein, refers to a Cl-6al kyl group substituted

Wi t h The h@inetbofier lis Ogubstimce Mhehtbg ritptesatce momiugibh increases the

i ncl udes. substj.t.uted or bstituted aronmai,i 5- 107 -
TP ARG AP LY BF B1E0 1 P PR b P S g bt is
S SEREL Ba® ShsTsts Y feguMigStie pHRGa Somptsitiohe Sypitalyl albkeffen isechosen
to four heteroatons. The_ter

. . . m." het eroaryl"” al so ..
based wrea sheglspyrdyREt 3nd compgibildy SHiher %R}?Wée?%‘l HromRgpigen- In
%“\%exlai, & bUFfEIGRs h PRYVARGENS WoreGhan Dt IERRANS g thaiThe desired

o two adjoining rings wherein_ at |east oie of. the

PH AGihe pempRsition 6 jcompgsition williprodyeeppon disspiiion)y j g
can be cycloal kyls, cycloal kenyls, c cIQaIkynyIs, .
ar y| sthefgmer eaabaryde” aiddFgPooys!yhetsersgl sty rgter to a non-aromatic

dUBLRAIOAEYIns QMR rinBGh WHRh edcBratdX aMfR¢ ing Y BbEh. EThe terms
furan, thlophene, i m dazol e, oxazole, thiazole,

‘toptbagxsicd andygeshasydyl” plse inglude polpselie TingeSYSIST Nadas e Armepre
B¥lid Hh&' iR GhicR o bhBorelchdbns are common to two adjoining rings wherein at

least one of the rings is carbocyclic, e.g., the other cyclic rings can be cycloalkyls,

cycloalkenyls, cycloalkynyls, aryls, heteroaryls, and/or heterocyclyls.

The term “carbonyl” is art-recognized and includes such moieties as can be

represented by the general formula:

-41-
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The term "heteroatoni as used herein neans an at om of
any el enent other than carbon or hydrogen. Preferred

waeneasons are nitrogen, oxygen, phosphorus,P@NUS2005/044451

sulfur. 30 The term "heterocyclyl™ or "heterocyclic
group” refers to substituted or unsubstituted
non-aromatic 3- to 10-@enbered ring sOuctures, nore
preferably 3- to 7- -4 2006f 06315 .

PCT/ US2005/ 044451 mbéxéd rings, Wios&'ting

structures include one to four heteroatons. The term
wheetie Xoie y byd r represéh'e arpoEyT bi csujfunapd RY|represents a iisidrogen, an

Eﬁ‘%ﬂ gf’g'y% l ' C r(bw ) n%qnggeugl?%%n cceg[able@ﬁq{ C)ﬁ%ﬂrésgms a

leydjrdglemlamgmyl rag alk\me bE+(ﬁH2)§1tR81 whest momd RS faretds deﬁnngboves Where

het er ocycl i her | ¢ rlng « D

Qo wd R rBRyPEn. B Grpliior s i gy where X
R3ah 6)(}%@15 Yeng ,R' 1&@ dlh?droﬁ&ﬂt Be ﬁ(‘rﬁﬁla}tbpﬁresehkéhé‘bﬂbmhy hcmjj r.oups
inclu for exanple, piperidine, piperazine,

pyrrod l@h@ﬁereﬂﬁfeﬁi}ﬂld” d&n bd a’i@tpm&l%y o \ﬂl&il]&t]%qtelamdoustdn(Gecule
like. The term"C 1 6q¥ﬁrox

B3RS o GRAGUBRERIRIE B LA IS SgES S, begive

Ay HSL thishRleBiyies] 16erlz§hié8, apdehiylies, Alenatindd BRAies, faresylated
descri be a conpound that bloc s or reduces

AP BB ST Y aFYIUR g RS, EFARSSTY Bivd gpoymes, GPT

RiKRl 8RA el Giptd- B agfzyfifes, p‘ﬁén?l’a\ﬂ:@ reﬂzyfrrle'd Qfaﬁﬁﬁl’}ﬂ-&cﬂelﬂé bde
substrates such as suc-LLVY-AMC, Box-LLR-AMC a

artifrciglfyEgenembadans Anzymey SRREIS Visiieghae Oh‘aﬂcmn? Fé’élfwﬁﬂon&
rﬂg%ngsqﬁvﬂl %aﬁ@tssgﬁmces%d'eﬁiyn@s tSthplef@AwigthonWrbtBinaceous

etitive, unconpetitive, or nonhconpetitive
inaikiiad] sucloas prajoglyteniprasrolipesemes Bizymes eapdiedrade Py gpy means,

nEnglyng Bzz‘fhgh %xgré%ﬁgn tpp(ﬁﬁcﬁé@éx%regﬁgrg tRhRg \'fh?lloh'éjs%ﬁltlon-based and

are ‘sui cl de trates of an enzyne.
mhd+bnw|dhv|eptuie spathesap dind imdaremeshodsbpevnsjorthese 9f skall infbgprt.
the active site of the enzyne, or it can cause a
conf owhmmo‘iﬁ?alsheztmax@byla a el drersin Feferh &0 aQrep sl eraup ibiuted

n1 peptlde i ncl udes not only standard
SﬂghQPD&&F standard a-substituents, but

Co mTDﬁle)feﬁ‘f'lt‘?Sfe?o% l’p%&hhggpﬂsﬁﬁﬁéd%? un&%gﬁﬁtem@hﬂ‘ah@ﬂ to 7-

| i nkages nat ur al occurring side chains, and
mentiberemangwstrmmrdm wore m(ﬁﬁ@ablﬂé tatmernleated ines] WhosT Fpg structures

r s
1 el}l(qs oneF{o f (¥1gte1¥) tomg.c F%eg %% F%e?ér&ag{/lc %oaﬁ'{glutdgsi },I;omyaﬁc ring
Eyytein@ ah\hygnys}mr na:myb;&lic hisgsan edroplteo oamdie@prbons are common to two
t o OC {}%213 a{]lgzwg one of&l\l%onngg 1s%¥e§oar<§ﬁ2ft1}% o@% fRE gtrhgr cyclic

mﬁgss:endber ¢yagﬁlkylsﬁmlmalkén>ﬂda eyclwallk}gsls,ca‘ryl‘s Hmteptmb;ls: yud/er can

egqrggy?ﬁlisa&re;eerg% Eﬁr{):l}%?%n% L\tdlg,tf %,eg(g?qglzeppy&ozeatguran thiophene, imidazole,
babb1B] thiardle, thableORR&HOR), pytidiviy yrazine pyrithizing hiyd wirintidise, and the
t.han 0.1 ng/nL in water. The invention al so

onpasses proteasone inhibitors having a wat er

Soggblhleltet:riyn %etelro%tso% tars] %Qedqlere?n rTgans an gtom o) \alu%p eller?lgn o%hre]:ra {l]lan

carbon or hydrogen. Preferred heteroatoms are nitrogen, oxygen, phosphorus, and sulfur.
The term “heterocyclyl” or “heterocyclic group” refers to substituted or

unsubstituted non-aromatic 3- to 10-membered ring structures, more preferably 3- to 7-
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ng/ mL.. The term "preventing"” is art-recogni zed, and
when used in relation to a condition, 30 such as a

wo owabexiscurrence (e.g., pain), a disease suchP@BUS2005/044451

cancer, a syndrone conplex such as heart failure or
any ot her nedical condition, is well understood in the
Béthberéditngdsehosel esg stadnirediisdlidztdne o fr ketaoaipos i Thederm
which reduces the fre s _the o

ety ot erP RSP R il s iy o or

ﬁox@%ﬁélﬁ:&lng@ et B drinode Sdibine @ie cb&nlmmhltcvavd anljmnlsglbpmherein
whi ch does not ﬁcelve theé§0m¥05|t|on ulF

Priavere ebhe snETia ARERCYHE hrete oNg CYRUETE &40 heergoriry's:
$yARaRERIE Ey dalkyslGle Qﬁil@,bie%rdé@ﬂ@ aﬁau&egafwems Hateaocyclyl groups
popul ation of patients receiv a pro | act
toF ode. 45 MR FARET o P i PSR TGRS B lactones, lactams, and
fepkd ati on, and/or del aying the appearance of

detectable 5 cancerous growhs in a treated popul ati on

Ver s Uhe 3mU<t, (I8 ARJaIRAN bdfa tPOPOLaBY1 @Bup SabGitute®With a hydroxy
statistically and/or clinically significant anount.
Feeventi on of an infection includes, for exanple

reduci ng the nunber of diagnoses of Hg@ I nfecti g
t r eatASHSpOIRIFIBLIOITTY eBIREOT Anmentt Pelb@ite é GATPYm hat blocks or

RARUE 21 AcB0ity SNEYeREyntlelféhek plk, NBhiBIS £ bE ﬁf)teﬁl‘ﬁf@&l@e{ﬁg@éf
the infection in a treated populatlon ver su

sszmda@eﬂt@aage@ﬁ penside pasmaten supihas Pp-dl¥XtAME Bex- b&RnAMC and Z-
DEIAREE Snhibi@bn ﬁp\'aﬁ%@s‘mlta@yuc EEHGdsE tHePO S PRI SHEE A@finhibitor

or a ternative Yy del ayl ng, paln sensati ons experienced

p astubiftempetitiveautcompetiitye s paneompsiitivedrkibigon pAn inhibitor can

l%{r% {eﬁagl% S ?L[Pé\}'ﬁgibl)p QPdJihgltefo(P@the Tej?ﬁ ih&id¥s c&ﬁﬁb‘ﬁh&g BstakEsuicide

gatnent 1s art -recognlze
SubsifaEﬂS@ﬁ an eryme| Atl nd(mbltonczmomdn@ one gt moie StWFEPn(ﬂf nnq; rﬂ@ ‘@flve
%1% (t; ?nu l%ll eCte oD @ée%r&%nfo(l#latl %al'cﬁar%a 'glsgslvﬁclrg&?ﬁ’le et

mani ati on nted conditio

(e 9. j}s)us?il?e%g' ﬁ, tgé r ea?elr]?g}i'@vm{lcﬁ:g J‘Iﬁv f}iéﬂn%al‘af &ehrmg%ce[wuh

IS prop actic
smndhl&lai -S1bsthneeniso bt caxgmonb'tutlllml\mbmtnnngxethseothm% linkages,
conditi dm_ni

%ﬂaftg%lgla%cblbrﬁn% %18? ?Slhélmsue{rlll\%as]n gancl: 81r(]) ﬁtcgt{o%g ?ﬁétglﬁed herein.

E:“r renat'llrhg ﬁemlgﬁ%c%l?cglr lafeolflt‘pcﬁycy(:tlc e elr Zo et ?])re lng( erﬂ-%g ge gé cycloalkyls,

w&mtkéﬁ;ds C;mh@hlltymyﬂls ayls,dic@tevaesfld, emt/sr ltehaecvoedfy)S) inTWhach taorpr more
r ot easone" as _us herein is ant to.in

G 5 SAREOB AT AL T 08B0t r BF Baeesrpa sbtiF , fach of the

rifsdg lo$ thetpulyeytle ¢aafbe ssbstimtedwir ehsubsitited/i ng substltuents

repl acing a hydrogen on one or nore non-hydrogen

at onsThefterinlipracidatie luiselublet’ refiérh to fireteasoche lixﬂﬁlnito:ds thtt@enerally have a

o B S 5 i bR PR oo

ARLAGE ﬂﬁlﬁ%y\whthr ORI bEBsswhdreN@Emg/inlt e esetblstsl thant 2@l

atom and the substituent, and that the 25 substitution

mg&htts in a stable conpound, e.g., which does not

spontaneousj ungey, t r ansf on s C
r ear rdf§¢Eme ¥eve’3y‘§I stétfrre‘borgng‘? ﬁ?ﬁ’b‘?'} GRC ! [F@am}& 3 condjtion,
fieh &4 Nlocdl Ii‘&urrence (e.g., pain), a disease such as cancer, a syndrome complex such as

heart failure or any other medical condition, is well understood in the art, and includes

administration of a composition which reduces the frequency of, or delays the onset of,
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term"substituted" is contenplated to include all
perm ssi bl e substituents of organic conpounds. In a

whemadeaspect, the perm ssible substituents i nedTIUS2005/044451

acyclic and cyclic branched and unbranched,

SORBARY L Petlg DELE RSk BT e e e
pleer conpesitibre ﬁmb,sgre\&nnmﬁcsf caar ineludasfooexampies reincing the@umber of

di ff t . f i at
2B ptreeatomovie 81 RORREP R PR AR8 Be S RFBRLAY G sppatment
adlatiMielts OYefreaRY cdsmmepckpﬁwnexgaﬂd/suwyﬁﬁglmm@eamdk@lf dé@eytable

per m ssi bl substifuen of or anl cCC qunds .
RSB Ea s Rt AU Rl ier tergpe R Gl TRt Grruiation. o4 by 2
VRxi 016/ AHakt orini BT/ slésmgﬁ/aﬂﬂaﬂﬂﬁ Prevbicarodah Gifction mcludes for
Substituents can i ncl ude for exanpl.e, . a hal qgen,

BYARRI ypducige themygibey o (déa@ewes gfsthe 1 p%m treated populanon versus

ah k¥4 lcBRY bopudatlod diMlor dQhyiRNtha6)del of sgmbia)h@fomeeﬁm&tmn ina
§such as a thioester, a _ thioacetate, or

Teated BRRVIRIEY versis apuREsajAd contrq parpHiany #’revgmwncé pHansludgs, for
k‘aﬁ%ﬂ@ QARERg R mAPRARSRUINR b RemANefMe N ing %u@é@h&ﬁonsa&penenced
an imne, a cyano, a nifro, an azido, a
by pytigeip b treatnd paRAtOR vesusAngngaisdeontol papyldinat e, a
sul famoyl , a sul fonam do, a sulfonyl, a heterocyclyl,
an ar APGIM “RspPhylechy i HReTRROVES” tFRatresnd BiaBTAgaSBIZpfbanstiycludes

la@mﬁ\ﬁétrhtl&ﬁo WRdRsSdr Qﬂgoxq}bre tohﬁ’n% @ub‘}&'t Lérﬁﬁbsiﬂ@nst h? ity Jdmmlstered

that the noieties substituted on'the drocarbon chai n

ouer to chiripad alapidestadion ofiths vnwmt@cpondlﬂoxa@m ohrepsgtos othar unwanted
s&l%%‘%ﬁ{%%‘dét aﬁﬁﬁ %I &9&& 5 ¢, .G n}ém%klt@%e"ﬂo&ﬁgamst
respect tot ect treat refers

qeﬁmn@ﬂ%mtwagfedtch@lmuﬁpdwmag g)lt 15 mdrampteeqdaﬁat map festation of the
meﬁﬂed cv%f?? Hon ?lgerﬂeq{r?etnﬂs ﬂ‘f%%utgci 1e 9 1s ﬂlte ﬁgd trol%lqnégl?sg?aglgeliorate,

regl nen
ar sahniptecin exdstipg umatceis:oadmomm sndemﬁfpcts)themlobws t he onset

of disease conditions according to clinically

accepllebbm ‘Sireindbamd’Sasfused hdian dh meantierindudecmmaing- and comstitutive
treated or the cosnetic purpose, e.g., at a

be
ré)zt;les?onaem e benefit/risk ratio appl | cabl eto any

medi ;:Ehel ter:ll'nS‘ sLBS%%}t&F gf‘Frs-w %1 Eler:snplav Silnl%nts regfaf%rgsé htygrogen

an a
mnbm(y nadré mnhha;«ﬂrdgae aete of tha npﬂ@ﬁbr Kte)dlléﬂbm@hrstmﬂthat t he

et her" ent
Fou OB o o bR ERE b faes s amp ] s st mogivaon s n
edchydahdeivaith m:ndltﬁedh @alérick efthASuhsemd:dhememl thd shlbstit@&’dm and that the
at nent " . i ncl rsin
o T o R oo b e DAt pusly undergo
&hr@ftﬁmat&’d’iﬁsub&ﬂ@bﬂfﬁ rydrfhggeﬂ@dnh kaagyn@t el&nﬁm’tﬁﬁl étt.0As Liged herein, the
manner inprove or stab e a sy g%ect S cong|t| on.

@gasswltejsﬁplag?ltt?faﬂgtedrwemﬂ}léﬂ 'gF?eEBFS‘ Aehstiyepts gkorggnic

PO cRAGONE a bl RipkétOfhe PérthiRIBIRIUB Huenk iRl RRSOYRIC aBcyclic,
i nhi bition_has been sgﬁggest ed as a prevention and/or

brapchedand un@fanaheﬁuqalrl?qc E aBg hgﬁ:rg@ggég'lromatlc and non-aromatic

substituents of organic compounds. The permissible substituents can be one or more and
the same or different for appropriate organic compounds. For purposes of this invention,
the heteroatoms such as nitrogen may have hydrogen substituents and/or any permissible

substituents of organic compounds described herein which satisfy the valences of the
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including, but not Iimted to, proliferative di seases,
neur ot oxi ¢/ degener ati ve di seases, Al zheiner's,

WO sheed1s4 condi tions, inflammati on, aut o-i MMUNBCT/US2005/044451

di seases, HI'V, cancers, organ graft rejection, septic
hock, i nhi bition of ant| gen presentation, decr easi ng
eieatogsn Subsiikysis sa Bluds dprexample, 4 helagen.iadiygroxyl, a carbonyl (such

%@Bdé%b)@ﬂ%nﬁ%%aﬂioﬁﬂ Wiy 6} Qloa%ﬂlﬁ'a {HREHD yl (such as.a thloester a
de enerati on, gu nonary condi ti ons, mnmusc ng

d‘iﬂges@&esorﬂhmf@ma )an§l=lca§ésa plt@em@r)émjpmwlwtega nlmsphonate a
PhSPABER; anTzJ?rﬁﬁ@faQ b 8idoPRAIRGE Yl ife, {r(%’am)‘ lél%t'r& % ﬁL% a

very potent, proteasone-specific
shdyEphap aleithiec: eilfatsa o Onﬁb,e@ulfeaqyl,m&wlfpwm mealficnyl, a

SR 5 8 9 o SRR

Arose slallagiah [thgl aaitrthdtelweh(;lettela eutatmtedinabd lomrahrbon chain can
Bﬁzlrﬁéglgés%l SLdSQI%ng f%é‘?rgg idie cel | nmor phol ogi cal

anges, apop 'have been reported upon
treat rote
i nhi b‘lqia‘c'%}re ga%@ﬁfég{l}egfge‘gﬁ&%&m%ﬂ{) ? H%O,B (z)auél a slggaﬁo the subject
sethgd of trehtment refeostg ialb hmourm of the uompomh(e} mp:mnépafanon which, when

h oxom in_was init

ARl g DR of PGSt MsaS SR b B miindl s bl human)
vklﬂvuaﬂﬂta@mbtmm pmemc&asmm)ndﬁloﬂ,rbr alotvs lthél’ﬁnﬁeﬁ of dlsease conditions
SR Pl BR Sl sP e R B Rlna i 5 e aRPigkt eihRon o be reated orthe
asmeasmme; & fiatrea3onabRDendltick BEBAPHREBIE kg nddichh

nhi b|t| on of NF-KB activation and stabilization of
B Yvel s. Thus, conp05|t| ons of the invention my
al so Jhe .usey i phibit KB activ and, .
st abi ﬂ g ggloftg?fe Fesferf P ad‘é‘l"fy?é’iﬁ’PP e eg’@ﬂ ﬁE‘eVCP\FaVKB 3 %lf&r
ine;etyragcﬂeatﬂwet@f Ini méfb@mmwoaﬂnentst thee Sthgthbf i@ tdpfed&iddsy -S

t f or antl-l | ammat ory. therapeutic intervention.
SRS Reprsimaisrs oo BopRdnc e i Ay e e o

the tfeatment. o congi tions associated with
i nfl a(gﬁn‘iiﬁgg ein, the, e TGN pof tR¥ment’ fRcludgs feyerginppeducing, or

PERihDHE Symﬂ%rﬁ@ chihitdl Sign€ ﬁﬂhﬂﬁiﬁﬂ%ng ﬁﬂﬂol@%@s&f‘ acohiREPRI rdanner to
The di scl o?ed conposi tions can be used treat

et s'AkilizRatuRicsts @ndiler | y by the proteol ytic

function of the proteasone such as nuscle wasting, or
nedl at ed indirectly via 15 proteins which are

Hres CESYBRPSHP S he pr ot easome such as NF-KB. The

pr ot egg eifo kAl Edn@écfﬁ@ﬁc%?of ﬂ?ot%ﬂ%m@ isli&] Arghlé}ﬁéljo@q FaSthsome
post-translational processing prot el ns

ishipifien 43s heay sagesied a a@eqvpmcmrand/egmqsaanm of § muljitudeé Hiseases
inYGhiRg, bgﬁﬁkﬁ likied & nnhllomelrﬁf% dé&@eﬁﬁ‘énﬁ&{%k}&e &%N@%S&Zses

I ntercel [ular communi cation, and mme I eSponse
Alghgymer’ anﬂchegenn congiitemaritanmation, Bpeivirhire dmeaamlfﬁy cancers,
c?gagl Lﬁ* cﬁ% Qéggtlc Q@%C#Slg}%lélc 1ﬁ§ gy!m?l)ggxr $ I;:soetm%!nan,%ecreasmg viral gene
etxp@mim pmslmmfeatmrmr comlﬂ-‘mh(ﬁ asgeGitdderitherchiosis, meatuladdegetation,

he coppa itions disc ed
um{émh’ (%fq dhl%ﬁﬁ tHﬁts featt ﬁtd SEFheny g‘églﬁ%ﬁ’?‘e‘c‘r g?’}e\?ggﬁa" growth
dﬂsegseasﬁ®refnd pﬂmndadeutmalsfonnmmqmsl fargyerylpstent) tptotéatsmé qdaclﬁc
the ner\ous

com our Sdts rsuclfh s tile( eé)oxm«% éaag e%ﬂlegr wovxde a me§r¥s of admlmstermg

Traund
the drug to the patient and treating these condltlons.
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damage, spinal cord injury, and traumati c damage to
the nervous systen), nultiple sclerosis 25 and ot her

wo povanes1sedi at ed neuropathies (e.g., Quillai n-Ber/us2005/044451

syndrone and its variants, acute notor axonal

neuro nfl a ry

pol yngﬁhﬁﬁgwﬁvqevgnoh © aﬁcum{ﬂ logfﬁa‘slg%ﬂ?u‘ﬁﬁltte\(}/p%?tﬁgs cell

de&abﬂﬁpﬁ&&nd&pmmavdb@h?époﬂe&&;ﬂfn&&ﬁﬁr@t of cells with

B N T e S LT e

ABtuMGE thepeudit @A IThe fact m&sapukcaﬁwﬂeme RfifiAly identified in a screen
lti-infarct d body 30 denentia, frontal

%tﬁ‘@“‘b‘%?ﬂ“ﬂ%ﬁ’“g&%‘ﬁ‘%@esﬁp a%@éé’éamg%@dahwe Frape““c target.

ARBEBInbBStheUopasitionskutt Ll @6 tRhtikY &Eée@sﬁio‘t/e@some inhibition has

supr anucl ear palp Y focal cortical atrophy syndrones

elspy é?ﬁnﬁsocmdrvﬁﬂyn%b'ﬁa% PRYE-<Baetiyagpn and %@hﬂtzaa@ﬁfmS? yels.

(RS BorRSosfoh OB the MYORIH Wag laflb AL tBinhit MRk B ‘ﬁétﬁlaﬁ&) and
and dementias caused by infections (such as syphilis

slabidipg R levelrain icelhpuliugg) Sincg NEyB B3edwRy 0@yipgy of inflammation, it is an
E@ét%%gé/f%ﬁﬁﬂ-ﬂanﬁhgt%'tﬁ@lpeﬁlchh&%ﬁ@or{ Sl"hus composmons of the
characteri zed %/ extracél lul'ar deposits of (3-anyloid
prveméannm(Y(t@ -uagfyl fop the gmaatmentsif a@flﬁetsonan@O@@tc‘émthlmﬂammatlon
ﬁlgsbut(ngt édsto @O@%Ohy?lﬁs& rb?&l@f’iﬂg e hgs%m'él nﬁ%z/%%]’ggﬁ?osxs.

deri ve rom an a rot elrn recur or
At I
and 70 Gl ER Ik QbR be E\S’? (Gl RS e oty by he
grtrohdic denctiprofthé profeasome; sugtorsmadsclovasianss pnlgemte@mﬂsecdy via

- r ' he
BRIl SR AR ERe LOEKOW P TR
partitieates iprticoepid |ehgnia§101t d ppstdtaaalatmmal promstmg thﬁnr«ﬁsm!i Gg,
L hem%s ‘{H\% \If’]e% in cellu{ar I ulahon {,e cﬁll C c?e ene tr: bral ntl n and metabolic
processi ng I'Tg é[ 0¥] ns aof}tp?

ﬂatﬁ\ﬁrays)a mﬁteﬁﬂhﬂmmbmn@ﬁﬂaﬂdﬂamﬂZhd(Bm)une Tévpordb (ek@aarmgém nit

I;{rae%n?firtllﬂg)n %tg nal ?ﬁﬁ%@l&%&_bﬁﬂw igé]ﬂ.\fie Bramy}eid protein and regulatory
En%%"ﬂslsﬁéﬁ astcgcnﬂa@maﬁar{s Jﬁiéhlﬂaﬁzitdr NFLcEBIUMRN nacr opai n
Kojima, S. et al. Eur. Biochem Soc., (1992)

304 SXnotﬁ&)emednﬁleﬂFb?ﬂwlm'é&i R eheaide YMBe %@@éﬂﬁanﬁ&mﬂ&@d herein
Gln15--Lys16 bond; in the presence of calciumio

{om éheéf?ﬂ‘;?’?Fé‘t of @aroe??géa?fé%veaﬁweﬁ%armondmows preludinggput a?fdlmlted to,
ke A}&ﬂhem‘[oﬁaﬁ% HRNASndrdus gﬁk&ﬁ%@urﬁlhﬁuﬁ%t(é BCHdrtushidé brain
domai n of (3- A One enbodi nent, therefore, is a
AupagscsParl ¢ard BYYTh@nAtipwesticelamagedo dieisevous pysteni thgltiplg sclerosis
mtﬁur%%hme&gte@nau@aﬁﬁés @e, @Eflﬁ&tﬂéﬂ% ?H@Hﬁ& alfd itdvariants,
conposi tion disclosed herein.” Such treafnment includes
pRIRLIBPtAGAXORY newrpRatly, ague inflapmetoasdanyglinatio pelyneyrerathy, and
[ of
R P D B B Al B A alefWeufoBh
Barkimeqrmdlmsed Hyuatirgton' S@sheqe, mnlbpkmseﬂewms tpftetidigparasitic, fungal,
I

AL hBRndiG Utoh S RRIANE BerAine G FE St il Loy bocy
danbantia, fgpntag tobe déroenyin @gchan dl’logi‘scdmem@, fubbortdil dehentias (such as

grlxtl 26 qsygr rso\éﬁegg\?{ supgiouI I N )i)h% ebnkmca a{rH@ly syr%romes (such as
pnmary aphasia), metabohc-toxw dementlas (such as chromc hypothyroidism or B12

deficiency), and dementias caused by infections (such as syphilis or chronic meningitis).
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pr ot easonme reduces proteolysis, thereby reducing both
muscl e protein | oss and the nitrogenous | oad on

wakemnesdsor |iver. Inhibitors of the inventi onP@Er/ES2005/044451

useful for treating conditions such as cancer,

chronic i nfectious di seases, fever, nuscle disuse

(at r oumeiménRdisedd ikhamteAzdddy extiarihdar d@pomty ,of Bamy]olrrgprotem
renal failure associated with acidosis, %

BAPLin scnilgplaques agd cerebrplyssels. ByiRys apsptids
i3 HrivedGro Q%‘l&f@ 'ﬂl;o'ielﬁ’f)rehlﬂ@or' (RYBNA1QELst Rk Sofdrds of APP are

enconpass neth reduci ng the rate of nuscle

lpmwméﬁ?ﬁ delgradiat0 a@nnq #ride).cAlternative grlicingst mMENA ggpesatesythe
cellu I - g

L

genbiatibr dAPYAP h& igbediatdd thdt amb%mﬁlqirmmqbr@anogrbs thdﬁaoﬂaasrofne

t hese nmet hods includes 30 contacti é$§ [

qp‘ntr}bﬁt% fq the) abt@d@mce ofB-AF4p the Alﬁheémgﬂ)gz}lgcil}e Hrogﬁssmg enzyme

i€ %ﬂté{ﬁs a%ﬁ@tl'{&{ diftErenBsubiiAd PBCIEHM 3 Ciada)C Q‘H@%k]bé Qibunit has an
|sc osed herein. Fibrosis is the excessive

lﬁé«rrmr@ﬂ saquericp PRt G lBm spfPrarMet-X ThycGly- Thesgr, twhr?@ iy \dﬁ?ﬂcﬁlﬁé the
r | pLOBY A heR S (1992) 304:57-

A o L 1 PP RE TG 8RS0

&no EEth)ﬁBH—ﬁﬂocEﬁﬁg b@ﬁ@&&lmm the (gh gﬁb}'Si rifgméan iygepyesence of

SRRk PLBEST GRS YENEIRLY VIR Bt i ponis

@nyxhhééwﬁaﬁmmad@ﬂﬁﬁoB@M@raI di fferent tissues.

Normally, the level of intracellular signaling

pr ot edde e(x&mld)ent, thtef@eltis ¥ frietholl bAmG&Cing Alzhoimeds dis@sgéicluding

%%Q{?létﬁé&?@ agp JFQ} (:1{1 f,ff%ctjélﬁgu grlpglinlt 8p a LSt e%uﬁﬁéogs%ereln Such

RGERR R ed el tRdAtd JI1B-2P pltob&sﬁg'}e({lﬁm%lt@'ha{el dT@-AP plaque

conmponent s has been observed in cancers and ot her

foymasiopr totiucner the Tatecof SoMvBl perieration, amdh gpslucipp phe glipical signs of

gppm?mrs % Of the invention relate to a nmethod for

tred yperprollferatlve condi ti ons such as

di ab |

e

Blnerprbnaaspmp dbgrhdea mpny pitoredrssiim matioing egticiloeytéverad grovang fipreblasts.
ﬁo epr1ve%f cnsa r|1 grt s{eﬁxn Itheq%ilt% %9 Ifo;t/elgplg% :szg}@d%%l' %qu}élgﬁmg the

ma&mharredimesqasteolyssa mmw wiusmg bothemnstle progdin lognand the

tafrg%ﬁglﬁs 0 adnd g &e&%g fV{%r | Ilfllﬁgltorg ?’)g t&g g vgx)lt%on-l;pe usgfu?ﬁ)tr ﬁ@éﬁng

@ndisidad @bﬁﬁﬁianéﬂﬁbﬁdﬂniﬁﬁfectﬂfus teasts) ‘fﬁe/lalt, immsclé dlstlsh éatrophy) and

opi cal or syste iLstration.of..the i.nhibjtors..
4305 o Ry i Vastine TP B Pk R B P YEAYPhepREaiure,
et €8, Gaﬁﬁ&gl@sell’iatewtt\lb 8J340013gU EnfbgdiaRar of théhlh\@htlm‘ﬁyerhbre
revented b ﬁfltlon of fibr SIS 4%5?
e mS SRR InE ot b BHET RO ein SRERUato] i pels yeine
thOFatd mn@efceﬂlﬁmﬁr&&n Qégrﬁ@i’iblﬁ? tredRingfthe BRT Hég‘i@lan&m oft g8 protein
protein processed roteasone is NF-

ipfa ceeandinhitpfing e &ro“'ﬂa?ﬁ HSS relgtad canaprs Banhof “t?ﬁe ReiS Rrudes

donBRES 4 Qb ENR A6 LiNBLed, PhNRINS seFEtPRitdinvdfiethe aftoant of
two groups. The first group requires proteolytic

pphvemacshiing] compsitipr figdessd BgOIn( NF- KB 1, 105 kDa) and

Fibrosis is the excessive and persistent formation of scar tissue resulting from the

aﬁﬂem o?t.’»b to 42 amino

hyperproliferative growth of fibroblasts and is associated with activation of the TGF-3
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20 p52 (NF-K2, 100 kDa). The second group does not
require proteolytic processing, and includes p65

w@ Rebde31Re|l (c-Rel), and RelB). Both honb- andPCT/US2005/044451

het erodi mers can be formed by Rel fam |y nenbers;
NF- KB, for exanple, is a p50-p65 heterodinmer. After
ppnatinhpdtnat ifbroanidvelbéseotiehsinaddpositiof oflek@acghdapdftfix and can

$°2§rp‘t§' e o'é,l?y any t%sﬁu%gﬂ% 5%%??@'3%& SIS X QWbrmally, the level of
ﬁl&@d&ﬂhl@ﬁﬁgﬁﬁné profein (Bmadymapbama ttamséi‘ﬂntxbinef targel gedss upon TGF-0

Ubqu|t|nated 105 is al so ess
ffﬁ%{laélggeﬁfggu {f P)bﬁ)fﬁ@flﬁiogleéftl& P FB(%Oigggtyever accelerated

dBrabdiRon’ct Me TACH |sigﬁalﬁ4§'cl§18ﬁ(f>&hﬁﬁla§bééh obp@p@cCtantds and other
enhancer conplex wth er transcrl tlona

APPTPIRIN P e iensg Thus, RS spbod mopizal 5 TEnte el to

REREERS trefing fhyﬁerprgﬂfeléa'tl%ll:(ﬂﬂltﬁ)ﬁ@ﬁwh iR tiE eginbii8s macular
enes involved in the i mune and infl anmat or

eggisiios, dighetic neprappth: glemeyloprleosis-dgA E@P&‘Fﬁ?@é‘y’ Nehagys, biliary

:% 1% eubdsaek ﬁegft i, %&B@éﬁqh GRdiiont iRt ATHAGS ! A8 Ulnig Tibrosis
arn ene, the IL-2 receptor a-chain gene

@ﬁepa@hxamdmpnarm ibrosi collersarrpunlapilisass saregidsise wteg%ﬁléf lung

@%qie‘% aﬁfgggﬁsuplfun Xl%&hér@e THE BES BN BhArictinkis SXRAMRMBered by

granul ocyt’e col ony-stinul ating factor,
Blordsis, Fis B adPgibmtbmbodiment of the invgati¢n ig tBddpicay gr FFRmiUg
2. 4.R 4
R RAPASEbS ST BAATRL S5k B gy ot
aﬁ(fcemtd with dlk‘t@uheg gdarspfvhich xrpy bs pregentaf byl inhipitiofveiltiprosis. Thus,

8&116 angFg;hrﬁ% rﬁ e 1n\éfnt181rp % ageis r%é Dglgglg)ﬁ & t}% reventlo or deductlon of

@&ﬂmgjsterlng to a subject an effective anDunt of a
conposi tion disclosed herein. Conplexes including p50
are rfapiler pﬂathnaprocessedfbyalmmete&omn fig lﬁFth omymbercf therRehprotein

61?1323%66 §§%7m1 )Mtts ttegscgpﬁgnab gé?{vatgr %rg ems c’cuh i%lVldgCil' m?o tlvo groups.

”Bh@lmile&ﬁdnlpl”reqlﬁreﬁ peteoBtit pﬁd%ﬁlg,(}i(’jmd gxmll&iSs pﬁHiNFlerB:lo diés Eda) and
sel ectin S ctin, | CAM, and VCAM 1 I NS
52N g b5, el 0 By et el B E and

fan‘lﬁdésQMS (R d1 AR &1 $c-Rel)Rind REIH) O BothrHoirol hrld‘l@:tdi‘ﬁiulnexadheﬁd formed
% cell 10 adhesi on nedj at ed gﬁafhselﬁctln
lw% ifapily mempers iyt -5, vfc‘j&wﬂe lsarl?é deredReL sy a

SRkphot1dton Ad uRgitiRitDh 6f 1xBthnt § 165, Hetve @Eo)telﬂd“areﬁégeﬁfed i
anmount. of a_ pharmaceutical __conposition dis

PERRSTRH, esnsEehi i RIPRHCP é?ﬂéfFﬁ‘{fs’f%Which fransjocries EfP’E’éhfi gytoplasm to

Ry Hﬁ’@félﬁ UBiq 9%%& bﬁB it RsdMrobddsdd rp@rlﬁ&l ﬁoteﬁ@fﬂe@ (Faldmbella et
of oxygen reac ing the tissues o body. This

do el {1980 BWalidg$5): m@aww%na&g ptar&aﬂmeeﬁc ehapger ppplex with
5tP§rn%§%c§|§§(§Hl ;Ec'tloﬁoxlsrd Re aaiGMah) f?&ﬂu&lfl% MR &5&9&“&1 &a

een ‘denonstrated that th
etiiargeneof injury resulting in hypoxia can be reduced
with the admnistration of a proteasone i nhi bitor
( Gao Ndi-«Bregulageg @enes Brolved irgthe immypgend p}f@n@tat%’y response, and

mitotic events. For example, NF-kB is required for the expression of the immunoglobulin
light chain k gene, the IL-2 receptor a.-chain gene, the class I major histocompatibility
complex gene, and a number of cytokine genes encoding, for example, IL-2, IL-6,

granulocyte colony-stimulating factor, and IFN-f3 (Palombella et al., Cell (1994) 78:773-
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2003). Therefore, certain enbodi nents of the invention
relate to a nethod of treating an ischemc condition
W®2006/0¢8354 USi on i njury conprising adm ni st eri NBCT/OSAM05/044451
subject in need of 20 such treatnent an effective
amount of a conpound di scl osed herein. Exanples of
3% hSomeddtaiodingenss adtthei iﬁ}"elntibleﬁlcllu&cinatﬂeds dfaffeating thedevel of

limted to acut e dronE vul ner abl e

SPEEsTIEngt L MHG L1 B ANR TR ?@@agé&e OPFpRYiously-mentioned
56ERBlath mPBbA RoRAERE a@rhfni%fdrﬁb tPNElbyREA1EREtive amount of a
occlu3|ons) at heroscl erosis (coronary scl ergsis,

coopesitiey distlessd pergins £qaiplexes influding pYhe rapicipediaters of s
xﬂﬂﬁﬁﬁl%y Jn'dshgmmf@fé%; AR TIPS D, AP nia s, €1 @%11%1999)1@ 529-
resteno B al so bi nds specifically to
$Y- enhancer/ pronoter. Wen conpared to the hbf of
mac239, the H 'V regul atory protein Nef of j
di f f A¥fs«Bylse pertigiptAcoin Ak ergrepsion qfiike qe@gﬂ@%lqmﬂe%qﬁ that encode E-
S%L%Q&r{ ¢l s%leB{nptI@m Ehd“@(%ﬁlvf"l Y@&lﬂ&s T' kab SImQ%’ {1@?3’—)%@4*991508)

ki 'nase Ignal s phosphoryl ati on of
q)ma:mhqdmg@epf the mlvmodeegena@ré@d @n inhiyitingcisll efkesion (e eiln-

[
PhPIGRRGTRRPE) Pk B A e R DE 5P contacing
deflawithapi pinivistenfg tela\duljSshareffedtive Brivendea ph@mglg@,ytlcal
nmbodi nents of the invention are a

2679001 4 T2, £

SRRRYECT B lSSA P ng or reducing HIV infection in a
subj hod o . .
vir alei téltérrr]lg aélgi( FrJe g@itlsmn mjugprre%lﬂ %ﬁ%ﬁkfﬁ%}:{&g}tﬁg Yt?\'fvhxglt there is a
dedliniendysdf@ixy gen reaohmg tte tissuop elthe bodye fihsconditomenaysastincofased

HoRERs st pd! GELEPEUIAS R it R0l B KRGS RB3APA al, 1994). T

Hhais peqamemagfatearthaﬂ Ghe(shﬂﬁ)y d)ﬂ’mjur;aelsmi}ﬁgok hyyexiasiag he sduced with

NF s considered to b [ oces
e S PA R Gest T OO O b nal BEPE SAf- Y. Pve ctal.
LOBEMEHelefora,ceftfih eftbbdimentt hﬁhé nvertioatrélte itdna h)hﬁod of treatmg an
actlvatlon of cells, by LPS is . the aaiiblndlnllczq 5 ¢ ¢
LS PEER T GO HaR B ERRTUPIOB Y CamPFEE it A biRS i Regfl o
$ubR tréfiRe 2R e FAIREBMERITBE £XonipolAY &isd1eR8 hédRN Bxhinplds éSuch
LPS- bi ndi_.ng _pr.ot ei ns, suggestln that the LPS—lndkjvugmable

eomgitians ordniariesdurledeoprit Aigyop MK PrasHiecaraY FEAURBE

;;l 198! artefial (Q:@luturv@ alts%@&aﬁ[acwe%m 6ieﬂ 241 aftefitd bfd vascular
reshi, N. . 03) 171:; 1515-1525).

qqq pl@flsa,raéher@qqleg@yst(@rwa%&gq)%mrgnary eréq%glg?qs?)owganafons ‘heart

ttanl?re | ﬂ%@r@&tit@ m?@:}ﬁdﬁ)ﬁ h&ﬁﬁ%pﬁ? rstehB8s, 'aﬂcmeg’t'eﬁds%n of TNFa

to prevent a treat septl c shock

I ntr 3gekb Ylsabinks %He@n‘ﬁwﬁz'té tlﬁe}fl@[éﬁ‘l%e antep et fl&snga8d to
presentation to T- hocyt es i nduce MAC cl ass

the Mefiofanasd39, tha iy rlegtgpteﬂmgtemﬂ?é of m{ﬂq@ffggm &¥ie aming@fids in
t?% oa%ﬁého&gﬂés ﬁﬁ)ltéu? kﬁlgls%tblrﬂfn% Yi i6 BifeVed ﬂﬂgﬁﬁé £rdtef kinase

naer gone oncogeni c transfornati on.
segmbdhmphosylawn@lfhdﬂ tfggeringTiPislegiadafio ﬁlnrp@@nthe ubiquitin-

é)r[)t%gs%pnt %p{h%%l : Reér aﬁgllahatglrlgﬁt lréﬁh@&la%%%‘&‘?ﬁtb%% Julaﬁus Bk Enhancmg

0SIi Cri ereln furt
thatrmmmnm o S11¥ (Geehoki Soonees (9BY)S63i969). Tvat dreboklimepticof the

ilg{ln ar%fa metﬁc{%béog %{;ub tl%g %ﬁraefihaltfg ﬁi\; HP&UM ﬁlrliss%)ﬁ@lt, and a method

for decreasing the level of v1ral gene expression, each method including administering to

the subject an effective amount of a composition disclosed herein.
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i ncluding adm nistering to the subject an effective
anount of a conposition described herein.

wanwposiisd ons of the invention can al SO be useRC1/0S2005/044451

treat autoi mmune di seases such as |upus, rheumatoid
arthritis, multiple sclerosis, and inflamuatory bowel

di Seé@\%ﬁpr&diﬂﬁomﬁ lipap@psaethianide (CUPB) InldSceﬂl’(cgltoﬂ‘ned’chas TNFa is
di s as h

rBdn R RN ISy BioF B pesRprg atocPtspedy FEHRRol i
ghedug @&e yd theethefint aqsmma: Qfivadioh @f cdis by WPS rs the bmdmg of LPS
mul ticatalytic activity.

R BPECl B aBATeSKRIoEY G Ao nRet et HTIRIsEe Samelgs

ighive Bs‘ernq&@nuﬁ@d amps-aﬂamg@me@nspﬁggésdﬁgsmm tht Lbe induadusal
he proteasone and present i.n MHC nol ecul es on

by 1
ranedustipd ke yF impartpry ﬂter?é’ﬁutwdeﬂgat ip ghefregiRFRERY PLgygntion of sepsis

@u@e%ﬁin Neet 21 5 s (Q(WQM 713051 £1R%1) fofbrB)] hh RérdiPEmbddiments,
th, for exanple, selective inhibition of

@qnmwtmwsf ithe-inyepBomnmey b yspd & theahibisien pEENBR {0 Prevept agrier
tpgapgeg)ag,g{ggkl nhi bi tors bl ock both degradation and
processing of wubiquitinated NF-KB in vitro and in

vi vo. Int?&{cgﬁlﬁm% M\éﬁ%&!ﬁbt‘é%@ smal ﬁéibtlbés%lkprl:sléﬁraﬁon totT lylmphocytes

degradati on and activation (Pal onbella
toahducg VFHAylaspd-nreptepgmmuan srspmsesy J&p ERMERC Sygﬁmépreens for

%]o‘gls cegll%%%?’lre]v?}aﬁ)ﬁ%g: Eﬁ%i‘-ﬂave %@er&&@%ﬁb%@ﬁﬂ: t@hsféHBtion. One

tronis a net or Inhibrting I
de@danm lsannethcnbfbumlhtbgmg@n@mmr@mgpt@tm ig k¢l jcluding exposing the

ceﬂqg J)réf)(gﬂlon %g ggémge lEeA ?ﬁlfher éﬂlﬁ&lﬁrﬁg}ﬁ qS a ﬁ&u ﬁ?%&smg

or re ucl ng e ce ar content o
tﬁe ﬁﬁh@xﬁﬁsjzadm PCT SWE20 @5y, OrliUiBag triNSpl(B reyctzpncdlergy, asthma),

ing ﬁﬁmg mmgg nh% o thg gul?yb) ;%9 grfself e?tg\%ttﬁ%va%?h&gir&%%%%@% c%egcﬁlbed

letesin.r Chapbsit@ne bhhe {@véreion eaxkaiswlonused tortmatsammlpmutmdlseases such
t t hat. ' A

BRSSP By G s

StdrmiveXxoNtigangd CYdhnidigagessory protein (host ceII 5
factor), virus-inducible IFN regulatory factor 2

pr ot edrdthed Natht@nbvamnaRka nthoddosdlering the repgubiet aiaytigenic

el enent -bin rotein 1. O

e R S S e T S

Spley FiePGraL hctioite bERS protedsumit isgeRYD@BI 1|m§jlbaf(:j&; eldiffe(annset of

vitrq or in vivo) conposi ti on i scl ose ein.

eI RoPRe I 6B Bradecad iy SRtk and PSrured TG Bpfecutes on

t-ﬁQ SurPlc& SRSV BankWoddbd hrolRad &fd préschiae eitleg vardadt Iaﬂﬁeﬂzﬁlme
clins. Exanples of cyclins_inclyde mtotic, cycli

lblt@wrm@ fog fepre)e SFlFFtine mbihitioRpd chypetepsiay ke hfyity of the
&g@pgogr% a cell to exit one cell cycle stage (e.g.,
mtosis) and enter another (e.g., division). It is

bel | @%edinrdtedsYmb inhibiRfsDIRE DO &Eﬁdaﬁ@htahd p@%@lﬂg 3f
protein kinase or related kinases. The proteol

hiquidnaiad NEs KB favitrp and oo FEreasgme lé?mbhtefs 4l5p Qlock i
é%a Bééﬁn%h KNP St Slesnt (PA6hbAN, &AX)cen THRu$78: 3721 sdace

t cyc In 1S
Traenckner, et al., EMBO J. (1994) 13:5433-5441). One embodiment of the invention is a
method for inhibiting IkB- o degradation, including contacting the cell with a composition

described herein. A further embodiment is a method for reducing the cellular content of
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15 converted to a formvulnerable to a ubiquitin
|igase or that a cyclin-specific |igase is activated

waolewosneggind t osi s (G echanover, A., Cell, (1994)PCT/US2005/044451

79: 13- 21) I nhibition of the proteasone inhibits

rada and .therefore inhibits cel
S0 P et Biele Bfben. 37 siigeE il o Bk e el musel arean, o
ciyyeaivithia cefnpedition descoibed Magih. Acad. Sci. USA (1990)
87:7071-7075). One enbodi nent of the invention is a
nmet hodtlfeﬂéukbfyeﬁrt frftgcréption cﬁdctd‘refhattmqt&reaﬁoteblgeaﬁecesﬁngamclude the

B G e T B TmBlen inh) YRS e gty rost e

FTEH)) tm@sf indudiK B OS telgilafortiasioh pfp@dmh @fi®ihd mehibeane-bound sterol
i nvention also _enconpasses a nethod for treating

&spelatasy plemantedanding aratsivet i on in a subj ect, including
adm ngteri g to a ect .a ther effective
amount g e @aﬁv&qfttﬁ%ﬂvwgwﬁ °%ﬁé¥ éf’f t%esychn depenent
A6ldiotio el cye b aRdlaER é{p@ﬁ@% Aedlhachs:rb of indhlbopfetd doghpbiiBon

pr ot easone- dependent ation of oncoproteins and
H@ﬁlﬁ%fdéle@fn tqyéh’l‘% %@pr@msrm‘f%‘iefi itheslearle é?nt@l -OWRGPIOEEOMe

gsrhb@a#ed NGhizREatRRRP S dils. BB L@l ples OF BycYihy RicluBe Bitotid &ychns, G1
bject, or in vitro) to a conposition disclosed

ﬁl@ﬂ‘@ﬁ’ﬁnd syoim B Regepdpimpof gydlisp Pw&s EGelhlogiaiong cell cycle stage
?et TS aAT En @ Rl HEH (EB] Hx'vfémn?' S RMBNed G @izél'iﬂé&ﬂe QEEoé‘lﬁféd with
eg&gdatlon of p53 I n Gfude reticulocyte |ysates.
p¥Ceseire Bmsoncelyadkinss. ke pistelysisirgaiing elgadommlap@to
I
B S A RAAT TSR SRR Bl 180, e puiacr B Wil
Pewdrieddo agopt vdiesabldoambiquiin lighsemr tadba gmboppm@q lmse lS

A AsSwm AR (B blooastEh TR TR ban) olffuatolRe

pwtr@shmﬁenhlbltscyahmgmﬂtlém and uheafqrmighibﬁseaﬂajr@hfexaﬁon for

BRABLE P e B Pt ) il Ren o b ATusppy

&N HeT07 )i embotimente tbh mcérmsmd; aanetiakiot ir@inag apmliferative

seful e treatnent. of a arasi.tic.infect.i

it e PhietdE pofEeunptis by s EReb i e e g g the
mrbg:&cezaseffeermfan%uhhﬁ“&eom@bmdntd&ﬁzldssd Rdin. lil&kflﬂdedhen bigo
i nvol ved pr n cell |fferent|at|on a
PR e R Ve Sty TUEmaTeton et including
Raniagédng to a 2kt a #Rlaputicldy aﬁe)cnvd:aﬁduhe(smoﬁmpoﬁﬁ&mahﬁd
speci es have been shown to | ose encystation capaci ty

®R exposed to proteasone inhibitors (Gonzal es,

al ., Argh. . [Res. 1997, 28 139- 140
cer ¢ el q@ﬁﬁﬁ@?%ﬁ’gﬂ’o‘ﬁf@r ff?egm';@%aw&eafﬁ%%qp%%gt
amﬂéhcdp%telhbﬁadtrﬁ&wd%ﬂ&ea%g BAihRiSithk CarlcBf @608z
1 i n. humans caused b{ protozoan parasite sel ected
4

meBRd pelidive Grrasinggsell (i ﬁkYPLF@E -1 2publeqtr @ WHPLIH2 cpmposition

HibME9¢d hEtein"HPIL | Afhd 1N 1 £derPVeaIES, pr%@ih§§hn§lﬂé{§ R TP-and ubiquitin-
mal ari a), Trypanosoma sps. %I ncluding T. cruzi, which

depgadest @nwgatson agl §%@®th1&131@ in w%@ncwy&qquiaéaﬁs d e recessive
&ICBQ&@ 53 ﬁels%m Hdwh 't&M%@)ﬂe a't-ﬁl'e %Bﬁ[ﬁﬂh@m%’ém erature in a fell line

(inéluding L. amazonesis, L. donovani, L. infantum
with a mutated thermolablle El. Elevated levels of p53 may lead to apoptosis. Examples

of proto-oncoproteins degraded by the ubiquitin system include c-Mos, c-Fos, and c-Jun.
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nmexi cana, etc.), Pneunocystis carinii (a protozoan
known to cause pneunonia in A DS and 15 ot her

WO evsnelsppr essed patients), Toxopl asma gondi i PCT/US2005/044451

Ent anbeba hi stol ytica, Entanoeba invadens, and
Gardia lanblia. In certain enbodi nents, the discl osed
ORANRABIdirh @i & aan@hodfbefresting p53-teﬂwedtapeﬁtb$m ichaling administering to
gara5|t|c i nfecti onz in an éﬁ nd, .| i vest ock caused

& g

gpbgct ii‘recgfe&ti"ﬁélﬂwﬂ’étr |Cf”8p%5étfoé‘ S¥4SRBI asmodi um

her : 0 S Echi noco
ar andnetE BbRERRE. BB PER capiuigSaraHaL oS reamgn of e
PRALIRS PRENC §uRB 8QinfeCtitiB lcawsedBP prothaospartsitésu IThaproteasome of

prot easone | nhi bitors t treat.ne ar.as

B Seaces g onaige] PUEd Iy eABrmag 10560 R on aod feptication

édﬁ@fﬁ%@@faﬁéaﬁgetr&ﬁr’ﬂbﬁﬁs'l’@ralsfftcﬂ 08 19€2)y55-59). G‘&ﬁlﬁe@mﬁre entamoeba
nbodi men the di scl osed conpasitions in

ProeLhve hesnghow torlgse encystation eapRFily When gXposf %’. Hr%teasgﬂs h

fnﬁﬁ)ﬁ&% (GbihRs, D4, RirdH. MEd RS, PREM S BHWNG: Q39-N4lB)C ¢n certam such
shut down I n enzyme activi ty Wi t hout recovery iIn re

anlngiments, ths disalesigkfompogitions @recuseiuktor the tieglmens ¢f porgsitig pfections

ﬁm&qg%ﬂgﬁ ’bgtag)?ot!)éﬁglg iadife s!:llecft@d ﬁ%m Na@ﬂgdlﬁﬁlsbsc' (ﬂaﬂdmg P.

provi de prol pro ection Wt regard to therapy

@gmansm P wivesr, P mgladiagy esdP. @yalpmlpdr %@s\ﬁq raalarig) nI'ypanoggrpp sps.

g r(‘:hﬁl thlﬂs% d:'au?srégCh@L’fdiéehsfe T %mgl%}ﬁa{ éaﬁséggyfrlcan
rovi pro ’onged protection Wt h regar

Sérpmgpickpdsy), heislsnansapps.r(diclufling lx emazohesis, [ ogpnoyani,fgéfantum, L.

al so _be e t r

PrECsf i), SFBRSER il (Bl dPl Bl chidEbnairliab AIDS and

mhgalnrrmubsmppresed parieh i) Toxpasmaigemdiis Botampetfai histelptics, Batgrmoeba

ef ysteni.cal
T AR L O L
disefulridr itirtrea miieds ofipaensitiéc @fedtiGas inehimald and Mvestéckahused By a

Clin. |Invest 2003 1771-178 t her.ef ore

RO ERARRR fﬁ'&?teg %8@?5&5’(‘{%“%?’8‘%‘ ‘g‘?sYB??EP"ﬁ‘&b“ﬁ“ P&y fehimococeus
gregilbsat, @mer@teﬂ@a?ﬁh@&fc%S ﬁ&ﬁfomﬁm:ﬁﬁlkﬁa@&l Other compounds
ost eobl ast dif.ferenti |on and ?one or mat

on. o
opr B 1 RyPiEasoms dntir 68 1 ik e BB el RAFBITG Gl B8 dgrsbegdin WO
9g1107he, WHiGAEk IRBfpoRRA/Hefeiingt entiegn of di seases
associ ated with bone | oss, such as ost er opor osi s.

EO ne rhic&SikeerhSodaieres ﬂﬁMﬁs@Rb&eMﬂfpﬁﬁtuﬁtﬁ ﬁn}fllaﬁlblﬁt‘eSsoM’el aeﬁmty

ave the capacit for stiulati g, 5 bone cells
et en BPiBOY SRR ESI EOHER PRETIOR VB R lyduce shuldown
SitehsmdcalitPk Rkt H:@o%’fv fafed lﬂb&i deBls RRNShik Boddaklls. In certam
mai ntaining the structural integrity of, bone, but a

pich PHBeERENS; tla?clpms/@lf Iifg RELIgPdcallA Mex PFayIdS PRiPRES EﬂtFC“OH Vwith

é@érl‘ﬂﬂ AbGpPARGsCRbrang &pBiuddsith BAadiRs. MPeALn biBSAments, the long
tter factors are a recently described famly of
lévpg)'ophylams

lpnl%hfeloﬁbloe‘bﬁqllé ehal prrRvidesrerege ReotqcEomVEh gl to ¢
hmpﬁn#$%§£ glow h factors have effects on other
pes o celfs, as well as on bone 10 cells, including

Har dyfy %e alsb'beenq{em%hstrate-ﬁrtﬁé? hfBRRa thd: bRRZ) (1208 pRleasome

descri bes evidence that bone norphogenetic proteins
{tBMbEg bongrfermation srbene prgpn qulesgsy Bursheamorg, Whansughoinhibiors fave

Qeléﬁ W8Winistered systemically to mice, certain proteasome inhibitors increased bone
volume and bone formation rates over 70% (Garrett, I. R. et al., J. Clin. Invest. (2003) 111:

1771-1782), therefore suggesting that the ubiquitin-proteasome machinery regulates
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devel opnent. Harris, S. E., et al., J Bone Mner Res
(1994) 9:855-863 describes the effects of TG-f3 on

wexpseedason of BMP-2 and ot her substances in bBEEUS2005/044451

cells. BW-2 expressionh in mature follicles also
occurs during maturation and after the period of cel
N&blaﬁt&ﬁ@&brﬁi’dtld@add%hdﬁmnﬁtona |Ther(=,ﬂ09& Zhe dis:tprsa) conﬁosmons may
npounds of the ipvention al so be.u I
‘?eo‘lSPf“!ﬂnéh@'i““d’\RP?Pt %‘E‘P PRATRERET © ﬁ'isﬁ%ff**f iﬁsocﬂaﬁ@e ‘Hﬁ%%‘?“(%%s& suchas
istd ons are al so useful as diagnostic agents
(e.g., in diagnostic kits or for use in clinica

| abOrEYEkis®S Is dnkcdRRISO MO Br FRtorPWRICE hite tﬁ@ca@aclty for stimulating
enzymnes, transcrlgtlon factors) processed b

lpﬁpalc@llsaé[@gs, extrRcts i PAYNE PREC HSYE SAN RO S%Cﬁ'al Botginsyghich

&0 FRPSHs bl BP maBirAhSMe SRR tudl nﬁ§grft? SEEYN6 ouk @laé]&ﬁtoglcﬁl@’ active
speci fically binding the X MB buniit or a-chain _and

bonmigksivith fagtoryhigh @ztnéawlaiecboa% P‘Fl\ﬂt? prebifesate omapseiessilqtisr
fabtorslaf a @gﬁﬂ?ld@scrlb$Mmﬂng f!ﬂofe}hs Qﬁlle@%ﬁe #B{Mbfdnétic proteins

I nhi bitor ot her subunits of the proteasone can be
MRs. nAH@ﬁthem@w&lémt@m hevesitgete phatherrtapes 9bpdlst aspwsll as on bone
&ﬁlgtlﬁc%&f%ﬁar%%eﬁsbﬁg FUnd @&eﬁﬁbﬁ)@ﬂm Rcribes evidence that
me’ 1 nhi bitors discl'osed herein can be

bmie charphogetete morﬁensv(ﬁé/tﬂqb preaiffesertiallppxpressed,ia haip fdliglesl during

Q C I
é)eveligg%?ﬁt?ﬂil%rg%??iv ?{ aq § ﬁﬁneglﬁbng{rjk?squ ?é4§ 9@39 l@k?g lg% éﬁel'b?fects
@iléGI‘sﬂ oh exmreslsmd of BMHjidmsi atlhetr awbsianges ambane galﬂﬁ sEMPani:Xpressmn in
éqattgraect%)ll alﬁes %llsrc]) gc(%f) adrural£ | glgt’urat(t)lon Qndca%el' thg )ﬁ%:xrx&ﬁ%f cg@?!&?%‘rﬁgn
@ardyosti dl.i(0992dsuped) 0T h'tds bmm;@umds oé'ﬁwosvemgoxt inay also be useful for hair

ound- exposed organism cell preparation, 30 or
%ﬁl 5@%??58& fglé S|gnal and nonitoring the process

ctl yity of ihe :
A S B L O
@hgnabtivatiis 0 fop fusd iplihical idbotatafes) bescrd&hmg férgroteina(ey. enzymes,

t he 20S asone n ce
GRTOBRBIEE PPN B BIRAr TP dugdie protoey The disclosed
APokiA6dedal RIse B2O@va A 4¢higdnts M spedifishltyalbihding the X/MB1
Conmposi tions prepared as described herein can_ he
M Tt SRR MY RN e PRUREC 0GRS AATORGG il For example,
l‘ibilt: SQRe! '6f afid ?&ciﬁc‘?ﬁhﬁﬂ)r%}?oﬁl%uﬂgﬁts oPﬂ’l@ gididaSsme @Rtbe
ody weig t of the patient, as is well known in the
datqrmireedy exanple where the conpositions are to be 5
adm ni stered orally, they may be fornul ated as
t abl e¥lest celbyns praseins age subifickle projephisrnsocessing ding graturgjjon or
I BVatRAr %H},ﬁﬁealln BHS QlsSibée@thbR M cah BE¥sedRY dl¥&mTiy WhERE 8 €ellular,
as 1 njecti‘ons (1 ntravenous, Intranuscular, or
dayblopmenidoershysidiogipalipricassion nutputewgal@teé h¥ thegyroteolytic activity of
or, I t
SRR S0 b1 one A S5 80 L OB 1t o
mepm&mor oraycell ektrctrenpasing Tivesganisor, el mﬁpam@nc@me’é extractto a

J(J)SIEI dllgéios%g 'ﬂXr%fEt é&%’&\hg m@%&%pédﬁd exposed organism, cell preparation,

or cell extract to a signal, and monitoring the process or output. The high selectivity of the

compounds disclosed herein permits rapid and accurate elimination or implication of the

Ntn (for example, the 20S proteasome) in a given cellular, developmental, or physiological

process.
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10 conjunction with the nmethods described herein, and,

if desired, the active ingredient may be mxed with
wa@zpe/oemsent i onal additive or excipient, such BESI/ES2005/044451

bi nder, a disintegrating agent, a lubricant, a

corrigent, a solubilizing agent, a suspension aid, an

ofhsirkyanng agent, or a coating agent in addition to

a cyclodextrin and a buffer. Al though the dosage w |

vary Cdfiqneiﬁdxilsrrgepamdtalsl éessij‘thhamn caadpe admuhistavetl/inwetigystforms,

%{Pg%{;%e&a%% 'n(tg’d?r tQ, E? %fl‘i ang ?@\%@%teva&{l?% 'éu%r %&Id? Wit of the

FREBhtNsSE wvall keswrain dhetd‘me Fooexanple, vhere dlieug)mpomnmgfametb : 1

dai ly d f f O 01 t 0
e AERCer B ToTRUEIF S BRLI SRS o

dyRpsag f&qﬁ}dﬂke‘éil Qﬂlﬁﬂnsﬁtrﬁtléh fHe gla@ bél @siMuniedian 1rtjlecﬁb1€k€(ﬁltravenous

doses. anount active ingredi ent whic
166%‘?%%‘6‘ mql?maalz?a\lﬁga dzop IEHSION;PL] %31380% %fo%}e%"sg"“e& Eijﬂ e

ﬂ)@ﬁ@ﬁ@n b9 N ophthhlnBERBERE ¢mbné Frate, BRDUAY b@ﬁ‘orfnblited as eye
onpound” whi ch produces_a 20 therapeutlc effect

q;eweqr &Y< oGS I hPreMURtentRed bF BFEPHAS BN f@}vawl%élémans n
Jougction' Wik @Y RRBIYEs desSHiHRE HEBREAMSIT RN RE  thOMkive Ngtedidft ay be
stituted cyclodextrin. Cbnp03|t|ons ‘admi ni st er ed
lwxad with ey canyentiogal addifivg erexeipiept, sysh app hindgrey ligintegrating agent,
Arﬂﬁhééq{f a%oﬁ{épﬁtd {d Lﬂ#b%@ d;%r agtftSHRSbdntish 69, HVShRdsgd dg@nt ora
précisetifre o fistration andl or anount of
toatngapapios additen toaayclodexirinang p fuffer Althgugh the desagg widl vary
I t
Jeggrwu?ﬁsorf tHT % dﬂl&g égee%xg b‘é@)‘éﬁel Eeotf gl%ta;{agi@rﬂ thé Fatfre Th &erity of
qhh disordetk ibe erbat@dsqr regventbd, @bwrauﬂe aﬁadmmystr@ifonamé thetfprayeizhe drug,
1(1I n%qr %aﬂ@ sag Sg %51% :Osl gcg 5@0:%& tﬁé C#ngﬁ')ug@k rgcmnmenfied for an
fhySusanh pammd artd this mayds pdmsmmmems stngleadogd mén dvadeddeses. The

and t of neg i cat.i. [ out.e adm ni str n
et SBS B RE M Han 5 P i PR Sl Bbroduce o
$iid Sosh@ fofrh MEH gemtang be tIhEarii(mﬁa(bfmctqmr&ugd which produces a

etermn tlnun1
ARG PSR brEenGiRg SOPPRS O PP B IPBA Hre dpavenous.
JuBtiftaddBusixjeeddnBRTudé b Substtard icgdlodegtriof G’diﬁ‘lpbhﬁdiﬁsﬂ@midilﬂered via
subj ect and i i the d and/or tim

adj usti a

Blfeasien BrasHBLLE Pebory u&e‘a%pft Appidted gr laﬁb‘rseﬁlge& oy Ndextrn.
herein to refer to,those,.
conpdLiePrHE tmg s, ?‘B?‘"Bg%té’é‘é‘“&a FAROhPRE bftuosiop it vield
thB &ro5tCeRet R fresu@siternts oA eM&o@QﬁﬁéQﬁ@ﬂﬁﬁa given patient will depend
PCT/ US2005/ 044451  nedi cal Judgnﬁ sui tabl e for gse
yRon dhsrAcHYY: Rharmagakinetiss aderioaypifahilipa af pRarigylar spmgpound,
ﬁﬂ/kl@ﬁlg§al WhliBenbs B pARA (‘i’rﬁluﬂﬁﬁglagé ls¥x, disedsk typkiafdistage, general

| er gi c response, or other I'em or caonplj catjon,

rdryﬁaﬁéwgmlmre FaAPRIT aNaSE It DI de a8 Bf F0e Of BieCatany foufef
ﬁil“lﬁl%tlom@cr NBGELEL, Gl albb’vea%ﬁ?(ﬁﬁﬁék%hﬁb@@s%ﬂ h&the bakss 8B Rkk-tuning

erein means a 5 pharmaceutically acceptable materia
bo rpwienti o, degermining &F eptirsyre img n¢{on Jrentofgdministiagion, which
' Rstihlg e siBject and
\Lllﬂt Jec?flre o rlég% ﬂﬁg {glér%)rﬁlﬁée ?&pﬁﬁ@gnti&f&n\égg%ség% Oggl%gl | % gjec an
sbﬂ&egdﬁdbe@ﬂgmﬁmﬁwmngble with the other |ngred|ents

of the fornul ation .
The phrase “pharmaceutically acceptable” is employed herein to refer to those

ligands, materials, compositions, and/or dosage forms which are, within the scope of sound
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and not injurious to the patient. Sone exanpl es of
materi al s which can serve as pharmaceutically

wa@eweptHabl e carriers include: (1) sugars, SUuChP@EBUS2005/044451

| act ose, glucose, and 10 sucrose; (2) starches, such
as(ﬁ in starch, @B ato starch, .and substituted or

i rrgrenpuit @8?%‘8 ERtaGE pyith the) tisgyss of hugaas beinggland apimals
deittouedxic¥sive toXitoH, iBritathonllANERIE AISHINY, REbMY! proitd Ut &ﬁ@;&watlon
et hyl cellul ose, and cellul ose acetate; (4) powd
{ORRRsER With g yeagonale beppfitigigk mtipn: (7) t aI ¢ (8)
ex0|paﬁnts such as cocoa butter and supposi tory
waxes Th¢ BYrags; Pharmagrutically apeentable camrier” as gandihsreiemeansal |

Spﬂfufrrla@é!tﬁkalﬁi dcc Mﬂﬁet@dl |com?l)§n¥(§1 o \I'ehlcfeo 5lﬁh9§ b hqlﬁﬁ] dr solid
bean oil; %/co S 5 such ngr opyl en

d']l%;b glluen( fﬁlpxﬁr@ﬂ %\[eg orseg@qps@gmg] ryztgmaﬂ chgaiet must be
IFRABHHINE"; in@henddQf B&B? y(LI%%bQ'VMﬁlod’le ?tg%%ﬂgérgcﬁ&ﬁ{ l?ftﬂ‘f K&futation

as ethyl oleate and [ aur at e;
Bod PRI HEOUs de the patient o‘ivnzﬁs‘:xmghegf mmwwmln ch sanve as

%hé’rﬂ?a%ﬂbﬁ%’d& ag§ cafn%%mc%&' Q% g%ﬁ ﬁich ag I]agt)fge) glucose, and

pyrogen-frée sot
Rpareser (23 stsr@h@;t suelm as qohgytareh,ipplatadtarcly ehd s1(b2tﬁl)lted phasplatged 8-

0 her, nont OXI
g%%é%gg@egyEélﬁFbge gﬁ‘ ﬂs é%é%trl) %’rsrl%%}%:aesus ?ilggll ca* n?gyfl c8]1]11§0se
pilryestlnlaben amuwpmeme @h ﬁowmmﬁagwhthc cﬂmﬁa; (@) gastlr@tn talc;

BRI LI SRR GRS e A,

a@tmnsﬁeébérsaﬁlotmr ail, padame foil, oliMa @ilf @iroil, Rhd@sdyBEMWIL; Cld) bycols,
table s sto erelatlvel non-t oxi c,
ARAObABYEne Aol (LRSI Rls) Sob AR il mipnighand
paﬂhethyltmtrgb&))l (Ilﬂ)es&sSsabﬁﬁsdﬂ@TDoE@te RheRAYIaLhrtE (13’%5 ik )
and purification I%

g i solatio
i P 3uch 65 e B Rtoatds “hCapinag: ke {1abalginic aic
(I6pJadedrftd)watdt; (1Y)BisbtbHE sAIM8:E 1 &)L iHxeps lshluBorS léid)@@ll[yﬁalcohol (20)

norgani ¢ acid, and .solatingt
e et GG A P erog dpyis qmasp bl autsaces employed in
ﬂibéﬁflﬁﬂ@ﬁtﬂﬁl foemulafiord! RERHShieABodifidht aﬁh@vma%lﬁfélalfc%}n‘f)osmons of the

hosphate, nitrate, acetate, val erate, ol eat
‘S’S W‘Cﬁ"é‘on a@t“@&'ﬁ’&’toéem a6 4 got gy @mlﬁcanl @mpana@re elevations

Phersdahadifered 5 paat@, citrate, maleate, fumarate,
succinate, 30 tartrate, naphthylate, nesylate,

gl uc mﬁ@éﬁ“?ﬁﬁna&&ﬁ&ﬂl@'a@%ﬁgk shl‘?%%l'sst? ltﬁ%r}glg?\;e?y S8l hic,

and am no acid salts, and
iagrgaRis and qgaigeacid adgjtion (5211970?}118 igdtibitastsh eThesosalts caeetpsepared in

shru dBRRE R finfllisolfBn ardd ]Jt%f')catm%%f i 13}9?@&@? %%gg selparately reacting a

PCT/ US2005/ 044451 I n ot her cases
Ry&i8ed, inhjbifox(sen ﬁ%ﬁ?ﬂ)‘me frmtith apuishdnorgam eninorgmicranid, and

M&H@'tﬁh AR T Q@’Esgh&tlveuﬂﬁ#nglﬂgé thggx}g rglfrf)(}n e,

are capa ar naceu
Wémblpa@ﬁ ultad, b§u1\fat¢ mhqzﬁphertemmmm nceadte, y/alammepmb,l palmltate

S5 B, U DA A S AL e
te‘rtratqmaghtlhylateamdsyhm ahichepmage dstdbttiomte, Bl&}ylsﬁlpﬁf)na@@salts and

|t i d.
AL 814 3 RS SR SR AKSSE e Bhebared i
Sahe’, .Vrﬂhubnt&)r 66)1-12r by
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separately reacting the purified inhibitor(s) inits

free acid formwith a suitable base, such as the
whymsosdisie, car bonate, or bicarbonate of a PCT/US2005/044451

pharmaceutically acceptable netal cation, wth

ammoni a, or wth a pharmaceutically acceptable organic

p r'i mah pthesasantia mh;blmrs uk€fut ﬁrtlﬁd ractirods vf the present invention may

resentative. ali or al eart al i ncl ude
‘i"l‘? 11} PRELPF TeYe %&@‘i ﬁ‘ﬁ?mnﬁ ogtr%‘ﬁ’é 2 ‘?nnh“é’aﬁre Calﬁ’ag'le ﬁ%f%ﬁlgs Pum
FHREmREutita Y 50ceRbbls salta mhtphmacéaacallﬁtapcre@aemmmsv &he term
tion of

organi ¢ . am nes r the for

et ca mectr Bt e BBy PR ron o

abidyhi€ RO BRI Buse SddMRMGhIRYBMA intilliRt(BRA Mk&saNecan 11kew1se be

pi perazine, and the |ike (see, for exgn‘?g‘i g?? geb

RIpParedsiy sitagurmgahe gsaf 1%‘@“@@%\%@“%‘&?9 th ItOH R OF

éeHQEﬂeB@@&ﬁn e phrifs 1§l§lgitdi(§P it e asidlférai \Qltliiﬁ]ﬁhltable base, such as
nesium stearate, as well as coloring agents

ihe whiotde gaherate. eokieaTPRPalPEAPRaMaGRIESAL |aﬁ<§Ptab1e metal cation,
Mtl@é[rﬁﬁbfé}g or WA a%ﬁ&ﬁé%d?ﬁalﬁ%@ép‘éablﬁr@zﬁﬁr Mﬁﬁdry &8chbsly, or

ant 1 oxi ants can al so resent in the np03|t|ons
testanyineige. oReppwarrtam@@u«tah @aalka}lma@eré?p&aabmél%ﬁtheélkhlwarﬁ%mm

;BoQaCsLMg\r caldidi J\Q@gtn@{lurﬁ A Qhﬁrgmﬁﬁ) 5431 dn@Xiled A1 ﬁepr%ééﬁﬁn@éorgamc

ascorbrf c acl cyst el ne rochl oride, sodi um

dmiged Wsefubfor dedonmatiomef takd glditfomselts incberlewsthydaming, disthy;

et syqerlelgﬁﬁfme( gt?mn% n}n‘?e ld% ?I@aﬁm%%g?zgﬂfi%nﬁlﬁg% ea(%eéar_&))r ’example,
B«trgeyétal erzhpruydr oxyt ol uene (BHT), lecithin, propyl

gal | ate, al pha-tocopherol, and the like; and Ss) net al
chel avethgg aggetst apulsiak aad lubrltemts; such@s @pdlum lauryl sulfate and

?ggr%é%ﬁrgg%grgp" d ansewt asrcﬁg)ﬁg% é gﬁgie%agegi@g% ’co%glrgl?igirgi sweetening,
fiospofitg, ahd perfunsing i@bis,eprésarvamea landgirtionidsiits eetni abse hewpyesers in the

in the formof capsules, cachets, pills, tablets,
?06‘5’8?1‘58‘? (u3| ng a flavored basis, usually sucrose and

h )
acac I]'ia)% ](S:F gpqgﬂ'gaﬁgnlc)dﬂ ?ccgnpqgo € ;’mtgxﬁgﬁ’{g %%Puﬁgm)a\gaé% esgllljﬂs)le

sol ut §oh
dritigxiidshts, @iichas agtorbid dcid, b Iystﬁiiedrydm’chmtlce ISeduIm Oishlfhté,qsudidm
enmul s

|
FERHRNRG: oS RR e I e QLR PR iR Pk
}I§Hlmﬁzii6 rb@ﬁyﬁatan@tdﬁﬁgm@)e (B&mﬂdé Qutylatsd hjam)twmdmte $B?mn decithia,
eac ont al ni r e un 0 an
PrAPRY! igr s ek’ji nsoperoland e 15&%9@5& ‘fta etb‘}%p%g?‘f’.%ﬂ‘ as citric

A0, efhly R RedPniAé RSl AT BRI A9, $0edité$ tartadit @€, mbyphofe acid, and
gast e. -56 WD 2006/ 063154 PCT/ US2005/ 044451 1In solid

edkyye fornms for oral adninistration (capsul es,

tablets, pills, dragees, powders, granu an

li ke)E OﬂPFllét"’é’éts'i“(ﬂgle fg'g‘?r%]dﬁ Eﬂi‘sqago?d”%ége tF‘hfo Sarps'ﬁﬁsre
&Iaﬁétﬁ?ﬁﬁ Utﬁﬂ)l@t@l 1b2nB&q e PN & 0fAbadiS uSually ld@dﬂos@%n& fcdicid oy
citrate or dical crum phosphate, and/or. any of the

wagapaoD) Ry dere) erppulqsedrais @ OGN ASPEPenEQRiA 25 ST THIOL;
ENESRIGAAr 41728 an bRH-Q8@r or water-in-oil liquid emulsion, or as an elixir or syrup,

or as pastilles (using an inert matrix, such as gelatin and glycerin, or sucrose and acacia)

and/or as mouthwashes, and the like, each containing a predetermined amount of an

inhibitor(s) as an active ingredient. A composition may also be administered as a bolus,

electuary, or paste.
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5 sucrose, glucose, mannitol, and/or silicic acid; (2)
bi nders, such as, for exanple,
waanbosiset hyl cel | ul ose, al gi nates, gelatin, ppCtHUSIWYH044451
pyrrolidone, sucrose, and/or acacia; (3) hunectants,
such as glycerol; (4) disintegrating agents, such as
agar Iagcard, doSfe dorunforcail hdmaﬁﬁnatlm(ca;bsﬂlee,rtaﬁlamIpuitsadragees
starch, i ni ¢, aci certain cat.es, .and sod
ooy S Sk o Skt S Rd B G 3Rl
Rafadckhtivallg ﬁﬁce;ﬁﬁlﬂ@é@ﬁérﬁ;%udﬁa@%b(ﬁmﬂhﬁfa& orsiwal'd:uﬁas phosphate and/or

quat ernary ni um corrpou

1% oI SHBrLe! SXERS, b FOhetn e HPSHIBE Getos.
{TBRES LRRERL Banditd), aRDSMIRSUcT; (B WelleRSsukREd, Fdt eRdfiple,
bentonite clay; {9) lubricants, such a talc cal ci um .

cortoxymethylootidisesiaifates sktin ROV Goy! PYTplilopesHyPgnRd/or acacia;
gb M&{(a?éc%mtss Qidh Yopih a1y da 4)d dﬁhﬁ'tefg?attlﬁg ageneh, Sick E;Uig&ﬁa%alﬂ QAR R

0) coloring agents case of capsule

¢azlisinate spotaimer tampcral sarch, h@lwﬂqﬁ@@m $IB%FCSC@H}§6‘§P@|°6‘H§“3‘C ®)
{00t Irescé)rdf'h sS ?uch %E‘F%Eff ﬂ%@%ﬂfp‘ﬁon %hle&td’r? such as quatemary
conp05|t|o a si type may also be enplo
dmmhordurs comp@mﬁs (Arveetting agets.| sheasgler example, aeghd alcegol and

n I r
AP PRI LA RS 581y e
sl a tahe cdtlmkm steAratea blagtesivaystéagateraola Myed(yﬂ\qyp gb@pl@,ﬁ;o@mm lauryl

.0 naIIy an r

T 01 R B ol P SESEB e i
fiilg) d&rphélfnmCemcalmpmos@ﬁns gexlyatsp mompmmbdff@xggﬁgopyl Sadidhy |
&%ﬁ U'ﬂfl grgsfc)g gsim Ff gzlpggri?g L em dla}/ i as Sf' ’llggé eg'o%{ an% hﬁ%eﬁlled Igelatm
CpaB&-Using keth exoigietnas Blblbﬁe((}tmatl&mgar@,e:b w11 asblgh molecular weight
syrface-active ﬁr qlsper5|ng agent. Mol ded tablets may

pRbyethylRae 1§ °W§Vﬂ k5 a suitable machine a n1xture of

t he po red nh| itor noi st e

1 qur ST Bnbe Madaiael prsiion S RaRTe Bl e g mer

éiﬂdé‘s@or@lfing@écﬂ]ﬂli%e $onﬁﬁ¢$§dﬂ| taislets ﬁiail bs preﬁa(;téid opig hihdes (for &ample,
optionally ar.e coati ngs .an

aéince by dom R R fBosghBrERR i My roF b ggsmqﬁgmm

ofﬁi dxatipe VR diuth stdreh %l?@ldi@@ﬁ#&ds-@ﬂkedf it ie) cﬁtboﬂgn&hjzl celllese),
also be_ fornulated so _as.to provi

sl o
eorastiveer digepiseet Makded abigfempnby %‘fe&é&m IR i suitable
MEdHE 2 mikQie SHATPIVEIerdAMAHIBROYRY PBYIcARE Wifh arCifbd UGO8 Bilieht.
varying proportions to provide the desired release

pr of ifa@letsOhuihd? @&lma%‘%ﬁﬂscﬁﬁh ad drRQSS) l?fﬁfsule@,ﬁiﬂls@ind granules,
m crospheres. The 30 sterilized b

BRAPBIoBaI T el e84 PUHCRSFOE Foat b pHels rsg%aﬂsmac coatings and

(gthsl:r Biting® We ¥ndWIER RO Hakrh A2 ButicRl Rrhd1hfignt. AGEPInay bBo bhre
formof "sterile solid conpositions which can be

frmulated sqas ta prowiseis|oa organteailed Fleasppfdhoaqtive ingredient therein using,
fopé hfdrm xﬁém diiRiRL ¥ vba‘?}l% FropSBens t8Rfide the desired

conposi t1ons a so optionall’y contain opacifying
a@emmofamthmpolmematacmhpmmsb m/qrmat:romégﬁs Theynwsy be

&919%9 Q)g c?r x?rh%l/e %&9@0?1/ th%f}zhséLbacfeﬁh (??élﬁm% A 15))/ ﬁcorporatmg

erent1 al n a cert
spcrrltzmgmgcxfts inttke fogasf stcmln B@sitqombsmmo’thlc}wn bo d1a$0I1\3¢d i gferile

\gatgre Iora o?n% ot BEflire 115%(0%'9?4 sgdu?rh 1rﬁmgcﬁgtgiyrh%fore use. These compositions

may also optionally contain opacifying agents and may be of a composition that they
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conposi tions which can be used include pol yneric
subst ances and waxes. The active ingredient can al so

Wheoosn6ITsLr o- encapsul ated form i f appropri at ePCIMIEIN05/044451

one or nore of the 5 above-described excipients.
adm ni stration include

Li d d f f |
P AEAGE 1o B 8P cBTree gl i mertain porton ofthe
rgaamﬁa@ﬁnal tENOS optfoh L, Iupmelay%aﬁﬁﬁﬁl%' 8lain lcc@/d'f‘éﬁﬁbedcﬁx%d
g‘? edi ent

elixirs. In addition to th active 1n

|SOERPHINS $déd cpp beriserdnrlude olmarié subsnash padbwes. The active
GRIFBR: ¥arS&Fbd iR nii -en@a‘bglflatédjﬁ)pm ayp %pﬁ)f @na%%ﬂﬁ offe ot 18:Ebf the

or other solvents, solubilizin

@heNesdersribed exqiRients0 as et hyl aI cohol i sopr opyl

al cohol, ethyl carbonate, ethyl acet ate benzyl

al cohblquidsinsaagl formsdapasaladmimstation Boldgpharmaceutically acceptable

%II’I%TSI;BIIIE %1%{6%mgis%99|solu96tls iugé/C%Slg é}ir%ﬁl Qfl’d’ dl%ll'g tI(r)l aﬁg gOﬂ to the

grou ndn ut, corn,
artive)ingredient etholiquid é@samcmmw gaintagr ineth dnuenpscdomatohw WB&din the

g{'tys‘ﬁgﬂl §s fcﬁ'%ga eﬁ%,tvyaéég%k gthg %r?tts %faluﬁfflé)ﬁltg g,gerttsn 8n(g?llélf151ﬁers such

m Xt ure$ t her S| des rne
@wbyi@ilqohdnsowawl alcslmlj emlqﬂ vatborad ethiginkstats ehzyd alcold, benzyl

é’gﬁvez%%tg%) %gr%}l%: % a/cgl:\nlj héol e(snf: %},ycﬁdois%ﬁig&nmdf:#agé%g%ﬁ%e% groundnut,

pvmsmmllﬁmﬁcaatge abdsesBus@B) $iyeas], dtahpdeiuil aRoldd, goliRthylene
i bi t.or ontai n suspendi ng agents as,
gfé'%l and tté’ acy eﬁtg R 5‘%%’&“5 &légffi?lﬂ?eé 0gohol s,

poly itol and sorbita

R LT R AR S—

petiing agdnes eragjallfy‘l@afd saspendinQGRAB Ywetenid, fRNErinH, ¥S16H QS
ornmul ations for rectal or vagi nal

gﬁﬁ¥ﬂ?%??§??8ﬁwﬁﬁﬁa%@tpresented as a suppository,

or nore
i n hi E?‘%S%%lf‘é’?s ‘ﬁa%’ﬂé" ﬁ'?é aﬁbvreé% é)ﬂ“éy Cw&w Pyspendinggents as,
£ exgmipdd) tethoRy latedifsbst&i'ﬁ afC@H@ﬁ ip3lybgyettfyRine 84BN |a8d sTOERARsters,

butter ol a, suppository wax or a
%‘5‘1“?"6%%1?‘5 ot ﬁﬂf’%hg'}l@"’é’gn %ﬁalyérqxai&n#q%ﬁ% PEYICALAT anggagacanth,
aridgniixehredtthe®ofbody tenperature and, therefore, will

melt in the rectum or vagi nal cavi ty and rel ease the

act i \Feriagiefidns foraedtalloati@ms a&ﬁh%ﬁatﬂfn@n%etﬁ&leﬁeé &a suppository,
nal ~adm ni tratlon al so i nclude pessari es,
‘P@%Bﬁ% ¢ prepay y YE{IRE ONG QL MGES 1nlp151éq{gss) with og(bqargyore suitable

doirftaking bﬂﬁtﬁerﬁ@&tc@hféirs%n@kiﬁﬂ%cﬁ}r e&hﬁfﬂ% c%\%oaatglﬁter 55‘12@(%1%&
the art to, be appropriate forns
81551 SPPRASIQTY 3138 QB FREY gy s s sl 45 oast tearperarure but liquid at

BoaR kddheRtirs hnd, Rictdfste, wilOMIEH $he r§cﬂﬁrﬂ¥§va ammghﬁ’d release he
S, at

pastes, creans, |lotions, gels, solutio
THWAZR s. The active conponent may be nlxed under
sterile conditions with a pharnmaceutically -58 WO

2006/ 0BBigenprhichiaEpystdnfen Baginahadreipistiption absrindlete, pessades,
tﬁmag&ggﬂyanﬁf EIE YRS MaRs, oP %ﬂ;rg)efoﬁnulg{iong %8&%%2%&1 MU s are

known in the art to be appropriate.

Dosage forms for the topical or transdermal administration of an inhibitor(s) include
powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches, and inhalants.

The active component may be mixed under sterile conditions with a pharmaceutically
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requi red. The ointnents, pastes, creans, and gels may
contain, in addition to inhibitor(s), excipients,

waamh/oeEsani mal and vegetable fats, oils, waxeBCT/US2005/044451

paraffins, starch, tragacanth, 5 cellul ose
derivatives, polyethylene glycols, silicones,

dreeyitaid dadrser, i withiaoy pekatyativad, byffandr piopellantsyytdeh may be
m xtures thereof. Powders and sprays can contain, in
FHLi on to an inhibitor(s), excipients such as

Lgft?ﬁ'ﬁ] g{tﬁna%nﬁ%lp%stesl cga:rﬁzg: ao]il %:H raeéy COIIHI mﬂdﬁ%hqgtnplbltogs)
&cipidn®s uch ubsiianicaas ve@mba:ytsts CAlR, \azd«ds ,ipaaffals) sfarclg i gdcanth,

rope nts, .such 10 as . ce . .
R SoteRsmpab Dl A touabenaniss sty 1o alsy ond zine
NaY, ecandbeashersefch as but ane and propane. The
inhibitor(s) can be alternatively adm ni stered by

aer O%I\Nder-ﬂah@sﬂr@s ascampdin, shadditidayo pa pibitbity, ea:mpmtsesoclsas

aer osol S | .pre ation, or solid

BEntals HCE AOS isnBuE Pedaras Rl B Aialsta BoEmiE powder, or
flxegE RO LR RRE! $5tiNs)cas bEdRHEIIPfortimibidtodRirnksopkllaiss, such
Soni c nebulizers are_ preferred bec use t he

[
weplosetiigranpdrosasinne apdvalpfle pnsubiiined Phydiagasbeds, piehah bine and
adation of the compound. Ordinarily, an aqueous
aerosol is made by formul ati ng an aqueous sol ution or

susperke '119ﬁb1@>§ﬁsf Q8 b gRAhatlvegtRGTistéed By £R66E NHiB adcomplished
phar maceuti cal | acceftable carriers and stabilizers.

ODHEeRAENE P@?qgleglﬁdle@@gb 1095918} gre‘pggayowq Ff)l]ldﬁ)él'tlc es containing the
Jo‘?rﬂ}ékl[lgﬁmﬁ 5§naﬂfleotup €. P Ao ScHitRh Fl%gel%f)'@ lehdiéibou e used.

typically include nonionic surractants (Tweens,
mpr nshilizsrs asopBierahbesause tiey mipignze PRSI he AgFHhigrskgar, which

é&'ﬂ%ﬁﬁ%ﬁ{}kg&a‘a%d of%fc% Ripafile co-solvents such as

pol yet gl ycol |nnocuous proteins |ike serum

al bu r@rﬁma§19r EFH atqﬁgbug §ér3§c§’ is i deibG f&ﬁiugmné S€hduBbud soRABHS
aci ds such glycine, buffers; salts, (wﬂars or

sieprasionpLbh @gegt topeshas sthsoneentipnsl pharmpcsutigsily pecentable eaypiprs and
étaayglﬁzgfy g'hg' O rHE s 9 stabfitzes’ \Qﬁs\gﬁﬁ fiRke ﬂ’grﬁgﬁsc‘oihﬂé/ﬁarﬁéﬁ@ar

antage provi di contr l'ed delivery of
@mpiositidth ibboyis)llytincledeenobiodie. sumamtﬂayaw Flaroniss,sampitpeesters,
1e01911n l@fe %)%gr:_gé,\éh\%%g?%{l?ehﬁﬁ%eﬁgﬁg e(:%-gglc‘;lgﬁg gl{lh ab Eolguggyleale
glyx;oﬂ nmtoeamm ptdtans likgxservn altpuimgn, sotbiiten tster$, jeiaarid desithihgamino
%ﬂsﬁg‘i“% ::"gg/\rﬂnta1 u?tfers sa?t%tsﬁgal'r% rc])c au%'afb ﬁcocflgﬂ I{}%%olgﬁlg g%}rérally are
StespeY fiom Gotohie sb]lnhmbl tor(s) in a poI ymer matrix or
gel . 30 Pharnmaceutical conpositions of this invention
s ui t avhmsdéroal pmmhemlna@e dle added advsttagatoll pmvidmgrvpmirqﬂéd dplévery of

5%%{@1 ?0 th%%’?‘())’ ggé‘%%oﬁ%gg&o%l C?lgr ¢ ed%\ﬂ) tcli]lssop m&ror It dftBLiSing the

dpefdfl URQucpes MbditinO Adsorgii@Rehsiconsan slsxsmaamsd wriscrease the flux of
tﬁgyllhﬁ)litgggs’acfogsg th\e/\l%lzo }?e/ rggs%such ﬂCT cansg Oc%?lérglélle%iAby either providing a
rate controlling membrane or dispersing the inhibitor(s) in a polymer matrix or gel.
Pharmaceutical compositions of this invention suitable for parenteral administration
comprise one or more inhibitors(s) in combination with one or more pharmaceutically

acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions,
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or sterile powders which may be reconstituted into
sterile injectable solutions or dispersions just

w@ei0en6ies use, whi ch may contain anti oxi dant s, POUUS®DT044451

bacteriostats, solutes which render the fornul ation
isotonic with the blood of the intended recipient or
SrUSPRNSEwWlgrsavhich thayCheand angritag e ftits sterle y@mbleasslutibns or dispersions

sui t abl e agyequs and, nonaqueous rrlers

Bitgr by oasmd e AP ADGL e DGR bR SpEeheh
teRdeR Riel fBnd14Hoh iYW the 8lob@BOthe intdldydiesipleatitug®nding or
%k cerol, propylene glycol, polyethylene glycol, and

emv&§¥““and suitabl e nixtures thereof, vegetable
oi l's,_ such a? olive oil, gnd i nj ectahl e or

0Lt orESAMElEE AT sl Roptotsi ol Penaamiags s P ey b pplsged in
Fﬁﬂrﬁh&@ﬂeal E@hpdRdAPbRhe iﬂyer{tlhﬁ 1riéﬁlﬁe ohitet, Qﬂfah(ﬂgpolyols (such as

erials, such as lecithin, ggg %%I nance of
EineerolcRiapYieng ehisph p@v@hsgﬁ%glml @ﬁ%the S&F@bﬁ‘eﬁl’gﬁ“aﬁ%thermf
ARk bY¥ of18udhSS ofife oif WA ﬁ\fet:ﬁﬁlte%rgaﬁﬁ R&tBrsCROP S thyl QféﬁtemPyoper
al’so contai n adjuvants such preservatives, wettin

Bydie ean be mainsainggh g cxageme oy therve® o opliresTHigrialy epihss tecithin, by
fht ﬁl\éﬁn@%hﬁég P hetrbifiBE birfle Sike inthEERObCRGATRs Y bP e use of

ensure e i hclusion of various antibacterial and
%m@ﬂmuﬁgal 15 agents, for exanple, paraben,

chl orobut anol, phenol sorbic acid, and the like. It
may éﬁhs@f: dempogiarismayasorcentpinerivyants WAk a5 IrgseREfYst weigne

t ot ulé{g’ﬁﬁpg&l@ ug@élﬁerﬁ&dﬂé%@s C Pl Qoige of @dodetoher! i ke

sitions di tion, prolonged
labscmrgamlsm oy bt lesurad) be'dhealbclemprhgfrm@wtlb@rena* andrpniipgal

%Pt? $itlu %(I?i}nlp%bf lllgbek’? Ych L&&u‘t&ﬁﬂ Hﬁéngflsoﬂflc 9(9(? nhe th\éhllkg hIt glay also be

on suc m num nonost earate an '
@eira;ﬂe t0. 1nc21®ieltoms;tynaaijmsasggenﬁsmuoh gheugare spdivinehlyrité@end the like

1g%) tg? p%mpolgf?ig?s lf% add trl(?'I gpl%oro%sclad’ a‘:’bg!)rg?(gnnoetgime 1W15Ea§le pharmaceutical
forrh ey bs brouglit aboyt g thedncludtar of@ganpwkich dahysabsckption such as
bsor tion Pf a @frtherally adm ni stered drug formis
HWEV??Wéamﬂﬁ &B1Ning or  suspending the drug in
an oi,l vehicle. ecta f.orns
For RGO Sestsein o i wORRE FERE s TRy BIRsTROR Ofw e
Vsegagr efdaddreg fomsrBtusansetlor Asramuscular injection. For example delayed

B A R o PRSI, BB bl r

@@;LeylmaF gemploMed oiltvBiceat e of drug rel ease can be
control |l ed. Exanpl es of other biodegradabl e polyners

i ncl ugdiectpislé yé@r foRaest elad) bﬁﬁdmu@eﬂuy@amhmrei stddes oDihiltitor(s)
|nect mJat on re..al so
oM Biatavs robianas s pporhisE R eb iR Bresdtiineen grpgatio of

3 o poRffer CardmRt dalir€ofthé ﬁhrﬁ&ﬂhf pblyﬁﬁﬂ&nplaﬁbdﬂhe rate of drug release
prepar ati ons_of agent S nmay

‘ii‘arbé gerstollpd-yExamplss of pther bleﬂeg’iaé%?tl%m Xlnefs *Fﬁé&?e Bpy(orthpesters) and
;ﬁgﬂ 1§45/ dri@HsY EBepdYinfcefabR f&kﬂu‘la@@h@aré flco ﬁx@ﬁaﬁed by entrapping the drug in
m nistration route. For ex are
liRosemgssr eygaemsipny isharg FOIE%?E"gl‘iIV@thfWY#/‘SSW i nj ecti on,
i nhal ati on, eye l|otion, -60
The preparations of agents may be given orally, parenterally, topically, or rectally.
They are, of course, given by forms suitable for each administration route. For example,

they are administered in tablets or capsule form, by injection, inhalation, eye lotion,
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WD 2006/ 063154 PCT/ US2005/ 044451 oi nt nent,
suppository, infusion; topically by lotion or

wo@emwboedis4 and rectally by suppositories. O aPCT/US2005/044451

administration is preferred. The phrases "parenteral
adm ni stration” and "adm ni stered parenteral ly" as
6@ fnt, E\preéifmmmﬁtsomnﬂﬁsllyaﬁy Rtioh of cihtihieht; and rettaBy byt han
enteral and t pi ¢ .adm nistration, usually 5 by
ﬁ“ﬁP‘&H?‘i“’én Or?}ﬁg r%ﬁaﬂ‘&‘b@ Pfﬂﬂﬂeﬂout limit ati on,

intrayen i ntramuscul aarter|

i ntrat'g@ QPGS pﬂ'{?l}t arsiguplétfamp néﬂda Si;er}nEséeired parenterally” as used

hedih Bledsthadies of ddiimictestioR bthed thir @peliahd ftﬁ.‘)&ial administration, usually
transtracheal , subgcut E]EYSOUS subcuti cul ar

by iestigns ?r@up%ipdess\ﬁlﬂ}pg Jtagion, 1§E%V§P%hwgfuauscular intraarterial,

infthth@ap ididbapdiek, mﬁamﬁmrlﬂﬂbcatcrucemtrhmmalanﬂapmmapn
The phrases "systenic adm ni stration," "adm

tsirashipalampsptancoysesubBHishIar, infrparkighipn stberpsiiap ﬁ&)aém noi

méQs‘ﬂn@l aﬁid%t?ﬂte%l m;elaﬁ&ahﬁcymﬁ@%nused herei n mean the
adm ni stration of | fgand, drug, or other materi al

ot herryhansdi E)%?etnh?/ adrﬂhﬁtrﬁtnﬁ ”G‘Q&Bfn%lteréﬁyyt@ﬂ&aﬂy 3 t‘&ﬁbheral
such that it ‘enters Eatl ent's system and thus,

IS
adhipigisatiop oarrﬁetaﬁ‘%‘llﬁt%?ﬁ m Btlhers pieddeispropeandhsad mpgiptation of a

]?%ﬂ o?&ﬁ&%ﬁé}%@%eﬁgm diestly Ald tﬁ@eenﬁﬁﬁfe@vous system, such that
I’bitors(s) may be adm ni stered to humans an ot her

iapiitera the pabent s §estem gndyfus, g_sgau@ﬁs} t@@p{a‘g@}sgl and gthsr Be processes, for
&‘QH{:prg' SQUEDE%ACQQS adhﬁﬁkd’a%ﬂg orally, nasally, as by, for

spray, rectally, intravaginally,

pare ”ﬁh%&%hﬁfmr%@ rﬁ%ﬁ ﬂléﬂexlea to 1fathnt 2RI SR aﬁlma?ssfopr}ierapy by

powder s I ncludi ng buccal ly and
ayshitabiprahteyf ad?elgatr@iicels@dsﬁmg heally,nasadlypgs by, for example, a spray,

%Qtawl él(/?%ﬁa(ﬂgl ga?%n?% gﬂwngaﬁeénglw Bhd Bf){gﬁl by af t@d%va@ﬁy

rated form
qahtmema oe dtops, ahclwlnrgioscaly @n@ subfingually.pr esent
invention, are fornulated into pharnaceuti cal I y
acce rlteghxidbszdcofsmg!eutfe@tf admipistratiomselactpd e inkibiterasviehonsy be

%s(ﬁ)d ¥ hos ﬁaﬁg hici%t,s& folrrg f}nlaﬁ)r ﬂ'{ h)ielar‘ﬁ‘l%t:é{ﬁkalqgﬁl?%tlldng\éﬁ he pfégent

Ive ingredients in ar maceut _
mmnos,uate fonsula)tied inthplsrmapeetiallp mccmayblb dosagg fogts kcagentignal

41 %qﬁ untof flntihc?1e algt ive ingredient which is
Fire nv‘gn g.3tsc§°‘h| Y& *Fesi red therapeutic response
f or ?\Cgl%aj b ?s%ge lavelg ?f;th z%c‘ﬁ\/e 1%%@8%3 stlﬁ fd gh%ﬁna%QCa{mgrﬁp&fnons of

adm
fhizdéneatiaeniy bt vagind of asao dbtsmlaosamdmﬂ@lﬁp@unmvd mgradlent which is

BB S AP SPARDE oL M sspmgpvon
ztri‘clenda@Iasp@dmidlstrmdnethhtdm‘om@toefcedthetpbﬁaenphar macoki neti c

characteristics of the conpound(s) enployed, and the
r out ernefcom@ntrdtios of atlisclosed komp@ime irad phahhmcecmcmiip s¢ceptabls

of this_ inventiqon ma rOVId d an agueous

I P vaR AP el B, SESIE e BEHE Sifppund to be
£inskiseRa dtlhh ﬁll(ijaeﬂnﬁbokﬁ;m@araetehﬁfcs smfns tamnp@ad(sf @nployed, and the
parentera adm ni stration ca 0se ran

Phto0 GO T8 BEnedb R Sompoi e IR Bt ongrey R Prgyided in
HPqueds ¥8I0tidn cohtathirhl abbekad - 0D5 88v ofacmpduid disddosdd E&eifipamong

other substances, for parenteral administration. Typical dose ranges are from about 0.01 to

about 50 mg/kg of body weight per day, given in 1-4 divided doses. Each divided dose may

-61-



10

15

20

25

30

-61 WO 2006/ 063154 PCT/ US2005/ 044451 contain the sane
or different conpounds of the invention. The dosage

wowdob/obEsan ef fective anmount dependi ng on sevRCHEIS2005/044451

factors including the overall health of a patient, and
the formulation and route of adm nistration of the

@ataacmedalﬁmmmﬂm(tsompdundaomefneemled Thbdageenitl be theffective
pr ot easone i nhi r.to.its

0 rijo
RNt fepAnies %Sévwbt?%}afé m‘wﬁgstg? &‘fer%H%aiFh%f PR
RBrasItion /g r&ﬁﬁ@oﬂﬂdﬁﬁnﬁfh‘h@n bh@e s&ééfdd@dﬁn&blmd(k) S 0| uti on
can be enhanced by m xing, stirrj nl%étor, agi tation

the rfbapreigrdrappaieaiisdareieaseme HaLe) iya Fivheioro is

£dagl R deimt r‘cyao&s&rmtsbmaom srh nﬂ&&gs Jf@tssmmg €Hel R, into(tMFI )
meaning that it is purif sterile and | ow In

oilededsn pelutigr;can b@?%m&@ .bas Mixiag,Stfrngor agitation. IBé‘iwrfnost

RefaBd &heddiRdd uRfBlveRAMHRICSEE Rk iRk olufiOn IsP*wafte fdh &fjection”
ref erred enbodi nent, the pharmaceutical conposition

VEFIyrmesniat: thyo ftis pusified gferide avdiesn treandptoxis| Thisdprmulaiign epitable
ﬁ%&ﬂ?ﬁ%{,}gm[ %ndaorﬁlr g@,f.,ﬁan Mad preparation that can be

reconstitute prior mnlstratlon Asasolld
t hi s If enathﬂr@tqudWOd\lmot ththmcwmlémposﬁmpw @3l solution

rfﬁpe\ﬁ%?arl §%luﬁﬂlo t/ﬂ%ﬁhe@érﬂﬁ&ﬁmgft id MGelZQ Mﬁgf %rt éﬂ?fog\lﬂag@'ﬁl 12

orn erapy wherern one or nore _
tebmxsatpedu)nor tagémtrsshatvm aAlva yollidt this égmudatinn riage also include tablets,
%)ar oulesa})sronvgdernhl bi tor conposition. Such conjoint
PEaCe Rt nay be achi eved by way of the sinultaneous,
Ssequetotlel aspedst of dpamnahton m‘msdemgt COfl_] otnih éherapy imbemdinadne or more
nponents o he treat e rta| adi nment
%tg%%egz?;{eptb%ags?ts £ eadms&w? th asgme H%q;otor com tS1§1<)n.aSuch
aafointinghteieftinaybe dehie el byrwaymt mecsidmﬁtanﬁn‘uetse@mnﬂ, or separate
i nhi biitor(s).. 20 I n certain enbodi nents, a conposition
‘Bﬁsmlgr?étheﬁéfg{’ffl‘i‘%ﬁorfl%ong?)tﬁf’gtilhﬁfrls%}gﬁ'gm nistered with a
chenmgh b@taap@iibddement)h tabixemh e ALt t@fointyadministered

i ncl ude, natur al rodugﬁs@ h as vinca al kal oi ds
yith gne q5mase atber Rreseaspmp ©f&e, and vi norel bi ne),

pacl ith 3%8lin emEdiAénA) & oPhYdsttidh @X h8 Snvehtich is ESHENSY dﬂumstered
teni poside), antibiotics (dactinonycin

ctino
with e shematherpentic. Syikls ehsmothsragedics may HEF“?P yfypura froducts such as

AR & (.0 8Snbld¥iAD &ﬁeﬁgﬁae emd RinsRIBISd) r}ﬁcmaﬁel
plicamycin (mthr anyci n) m tomnycin, enzy

mdla@bahsé@ma@ él %ﬁoew@y@ﬂ@w% qjibiofigst @WP%@H (actinomycin
by @a%ﬂ&{l@lginngox%ﬂﬁmgﬁﬁfd' 1Hﬁ§bl&ﬁj k&hﬁg@&&lﬁesd&ltﬁﬁntrgﬁé/ 8lebhcins,

capaC|ty to synthesize their own ‘asparagine);
pliveingtin (reitemygjerand mitemyFior eizyhes Graspupipase whichsygemically

%hté%%?&é f‘-gwg%gﬂk 3nd &%b?lbesac%llglkhl%ﬁ’ g@ Hot%% {RE gz§pa01ty to synthesize

or et ophosp e and anal ogs,
threik pWa hsparaging)y Iamlpiattiatcagbr)ts aetlmyllfentlm/ ansisnitptigl alkylating agents

T D6 AT e b o
(Mhbucdb}(étl@tmirmg&, and trredp'lmtzlmnmﬁs (hexalmeawlmcé&nme and thlotepa)
zﬂﬁ)ﬁ awgctng Lgléléa%r:?&o.s%uarg]%s Iéf)arrr(r)l{lsltlfng Eﬁéﬁﬁ?én%ne}nlalmgsl, Qtlrei,p?ozocin),
trazenes - dacarbazinine (DTIC); antiproliferative/antimitotic antimetabolites such as folic
acid analogs (methotrexate), pyrimidine analogs (fluorouracil, floxuridine, and cytarabine),
purine analogs and related inhibitors (mercaptopurine, thioguanine, pentostatin and 2-

chlorodeoxyadenosine); aromatase inhibitors (anastrozole, exemestane, and letrozole); and
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aci d anal ogs (nethotrexate), pyrimdine anal ogs
(fluorouracil, floxuridine, and cytarabine), purine

wap@bogasand rel ated inhibitors (nmercaptopuri NECT/US2005/044451

t hi oguani ne, pentostatin and 2- chl orodeoxyadenosi ne);

L g e e e
phitotdng meﬁ@g]utdhmaﬂﬂ (hrstome miﬂcebyBSe (HDAP) iahibitors (trichostatin, sodium
B R R LR e LA e
lapdridas §udh Ss khtﬁmﬂiﬂgalsdrmbnmx;elessiﬁg hldﬁnobd.l((L)HI&I)eigomﬁtb Cdoskaélin,

uber nili h m c.acid); horno
TBruEE T Bhier el e A S et AR Tom, Belie féshiqgethamine,
Rextipiethecih,af e Rsiide) tahRKITE) eal dXifeli; |pea@OBInS | Bv£1818 &5r @hy fhalog or
5 leuproljde and triptorelin). Other chenotherapeutic

Qﬁ%‘ﬁ’f‘§e YRzt f dhe faEsEBE I or et hani ne, canpt ot heci n,

i f osf AGeflfin chBOMNEAE R colPpbadd &Ko inGRHNBA 1s3BhdRly administered
navel bi ne, or any anal og or derivative variant of the

pathagytokme. FWOE’@P% igplnde pat fimited fo, MueriEa- 1 Ghang-5,
1&r1duRine Mg pmaddsl zcefunmloestté ¥R SIbRY- gqnumlﬁghfa&or (GM CSF),
cyt oki ne. Cytokines include, but are not |imt

TR e gnedrBnand TGF-8C~ and -0, 10 Interleukins 1- 8 10

and 15 c)e%lﬂ%h%%bﬁ%ﬁs 'XQB%X&&n%'ﬂ%T}{veﬁhbﬁT}é'c ggoir?]lﬂyfa&}ﬁﬁx%’iered

F-a and . In cert
@mﬁb@dtermd}t %ultahle@tsrmdfgnw loﬁu@ buthaee nqivienied 21

d
ter gimggﬁe\éol%ﬁénai%;lo% ZJSS al\é’éastrt(;e}lehotctuﬁ({npde be(g%%%{e%g(%%
h@e;ndhgsma @n@smldm ehlombmﬂmm&msolatlgmmne, cloprednol,
g&? &%P ron ortt?%ﬁ 1va ?%nﬁazacort F(%t & tdgaommeeiasone
il or o re m sone, B8] T
déxameﬁmmne,nhaﬂoraslooqa rddﬂmoﬂtqlonec dllfaprmstt—:,eanomonec fludzhsmne,
ort iV cor XiJret.asone .
B iot R el orr R alias, BE0GR T s PR e ASCRSHES Ruocortin
tith L An@drtalbee, flatwxethohae, fluperalbac adetate, flupladhidenencese,
| u t.h SO flunj.sol,i de, fluocinol pne acet pni.de,.
TG kSTl ThESast pYPOTAe BEBP g b RUcGHide,
ﬁdlbwfﬁﬂlqirm&rﬁfb‘?half)ﬁlét@@h@|h9&1©ccﬂ'ﬁ§lina,t16tcpr%liﬁd1) EQBGHabeMEzipredone,

acet ate, re ol one, flurandrenolid
e ?‘E‘ﬁs‘B?Pée‘{?l‘SBB‘? rede“‘PWBEﬂQ‘%ﬁmsoPFaﬁ?‘Eqaf?oﬂﬂrﬂéethasone
HABRbAS PledRiSIBAS) p@aﬁsolb@ gtmétﬁﬁ%&oadaw PFARik1SRBdium
ot epr ednol . et abonat e, ]é(gr edone, nedrysone,

PHRASPALEn PECERiEONe pRIEFYAb PERERY P?)ﬁ@‘exﬁBﬁ%t“ég‘{?ﬁtél frigmgifiodone,

Gﬁﬁ@{ﬁ%bﬂé‘ﬁ&%ide PRAGRLIAS BALGnidB AR RAbR WRxacetonide, and salts
pr edni sol one 25-di et hyl am noacetate, predni sol one

%‘@G?Tlﬁ*ﬁﬁlvafﬁ‘ﬁﬁstbﬂﬁ‘t e, predni sone, prednival,
pr ednyleb 48N EmbddimERO L QRpositiol OF Alelilentidd i BOE4RGY Qcﬂrﬁmstered

25 tri ancti nol one acet oni de, tri anci nol oneé{)pgnet oni d
with amimmwloghseappeticagent o fnithble immngthenapeutig aghngsrmay mclude but are

rh'm\{t@& 't P‘l%ﬁﬁgtfors (l/é}a if %]%)o?cm) %ﬂ'ﬁc@?{} tﬁnqlﬁdar laniquidar),

conp03|t|on 0 e rnventi on 1< corj oi
auhosparee ghddlomydet imdamoniopiena entitedep. eil]hq mormg,mnal antibodies can be

é?hll xtl"iaal?(la(? mjcfgg}l!l 8&5‘8}'&1’???%&%1&989 {u%o%% alp tluzumdb ep%tuzahrmeab

ibritumomab tiuxetan, gemtuzumab ozogamicin, bevacizumab, cetuximab, erlotinib and

trastuzumab.
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not limted to, MDR nodul ators (verapam |, val spordar,
biricodar, tariquidar, |aniquidar), 30 cycl osporine,

wo bakioeasd de, and nonocl onal anti bodi es. The nPCDUlDINRD44451

anti bodi es can be either naked or conjugated such as
rituxi mab, tositunomab, al entuzumab, epratuzumab,
Prapatagion dethods uxet an, gent uzunmab ozogani ci n,

Do A 5EE L B By SRR
Merinactgtigah otrhpnsitias pEe protehsantei ighibitare hé mathpdverhprisss detmining
[ﬁ%tdgé) gd(%/olugmr E]Er %arlpg %yc}ﬁﬂﬁ ntSR]%g&ln 80%1 I‘l%l gﬁl?gdg%fogpxtgxg arfd the

roteasone
blltf&rdelﬂ jine @m/o o 03ree, 2. Pr5&g af thaglearedy'mhlo@hmterofﬂ{zé)o#uqummg the
SR R LA P R o i
trlﬂﬂ)dlssalsq:alemjhsmgg tie@H (@[ppmara ‘tﬂt@sohmbﬂ,r}irefelfabltyheodlum hydroxide

rote i tor into t ext ol
BB Then A0t bl DloBbafiv i SRENS e Perrel vt Fopgme.
Wi It h & ﬁbﬁﬁeasfpgit uf] 1h£2;l’1nvegt’1©f mwabésmhamsmdd blﬂ'prgbﬁflhgx pﬁhemaceutwal
sol utj.on and then addi n eno ueou Il uen
SQmROsYign f’fn"epral%?of“é"dnl?‘g ﬁgﬁ‘ COMRTIFY é"r‘m&g‘b‘r’e%? degfred

t«hhxﬁe | prepanhd @asycldamhﬁ e&utﬁ&iﬁoﬂ@hhﬁg th@fcy@()&ﬂﬁrfnl and ti@ buffer base
armaceutic OSItlon of a r ot easone

}nr?er/bﬁO@éM (e“sh 8 5%&9%% d??&ﬁﬁbﬁmé delumgof Hp? riuprgneing the appropriate

Q’fﬁ&hﬁ Bfkhe YRtddfine iRKIBRGHiAD thety6IAE& @M UtHoR aBPdtiHihOihtil
%prlsn ng .the cycl odextrin and the buffer base in

8, Wpstingthe pH (789yvithan aqid seketion), apd them addingyingiugh agueous
iRht B YSHERI\ G FREAAPRIGREI ate  anmount of the
proteasone inhibitor into the cyclodextrin solution
and st #ltermgvamethpd ofirepasing a aharedgeusiedl agmpdsiiop af the inyention
e R A i R B0 O s AR s
@sl etﬂ@mlatdlsselvmetawmdowtrprlepatrmlngbla, mtfamhh{dmﬁammolvent and
0 0 t ' I V.
BB bl Bedhert B oA VA b6 U a3l ffbofion, spay
@wng, Qr Izphdizetamoto dbtaiha sadid. Fhhsulidliy themdisobled iman appropnate
%1 ﬁénrtl pldlth%%oﬂaad 24 1Pnec S8 (eferably the same,
Lorentand |p TREM WS r@t her. The solvent is
t hen ’l?herme de a permld basveleiy olstmﬁamgyheewhﬂ) ondatedissolvisgit &yaqhous

dryin n,. to obtain a soli The

e oo st e ¥ Hedale B S B Puitee B ffament
ghinktdByin a @ﬂdnﬁﬁiﬂﬂfréﬁ‘hrﬂd—jpuﬁ)f ethtaindr) anddedisdivd intinedigtely @fior to
be a period between obtaining the solid and

¥&di ssolving it in aqueous buffer. In one exanple,

the spleic8mpésitingbbthingeabob€ard typidally stehiavd HEOFAGE, LRI BE
shi pnent, gener a| |¥1 in a contam nant-free and -proof
lz;rswa&wﬁ él%‘)olvaﬁa stealiztien ER A NOFIBAMARAEPR OG5HTS HFIOF 1§ UsO 5

use. ThEPrdiARRRSInhibRBSdiRBlvad HEuaho verra! fefediBiyddlidwing
sterilized before use, unless the

sterilization, can optionally be Iyophilized (in a contaminant-free and —proof container) and
reconstituted in appropriate aqueous diluent just prior to use. The preferred diluent being

water for injection (WFI).

Exemplification

-64-
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preparation involved a sterilization step and no
contam nation occurs prior to use. The proteasone

WO pivslos1es  di ssol ved in aqueous buffer, prefereti/ys2005/044451

following sterilization, can optlonally be
| yophilized (in a contam nant-free and - proof
Exnipdd ner) and 30 reconstituted in appropriate

ept just prior to use. The preferred
@%%Pﬁ%@*‘%g@% P99 for injection (WEI).
Exenuloofug,elat paptide @3 whOro2061c0 Wu%ﬁ@ﬁﬁ@ﬁﬂlﬁﬂﬂ@mo

BT ORI CR e Jge SR FAg s vas o

ﬁaatsﬁmratea gmaxaaablmbmhommdém ;eﬂfpemdre hetdukliol boexdertyrsimply

PBCD) and ca. O. 9%
‘;‘Eﬁsb’ﬂll‘édtei}?‘é%@jm(%‘i%lé %ﬁl@%‘g QJ?% Wf"é&aébom
t enpefiigesid %ﬁgltigoéﬂhﬂ mt(bmasmglebﬁncﬁdlmh%d in absolute ethanol at
di ssol vi ng i n aqueous 13% HPBCD / 9%

{ SInIREY ¢ of T g/ mie dior é%?ho}u%?ﬁ Reptidss (Ohte e f@@l“é%f)d \lma§ HPBCD
W Cg&gg'e@[}ldabgdltcl’t% 9{h¥§cﬂ ai d"coﬁ@é@aﬁ'&rﬁofqbnﬁéﬂﬂt ‘Bhis etBlanol / HPBCD

concentration of 1 . For each 1 ng of peptide (b)

sobution wap then cembiged wﬂsthg ethpmtppenids (Riselatiery slirgdrp minutes at
%?ﬁlqgﬂ{)eqT&tﬁg%ﬁé%leri g% @ra@éﬂ%ﬁ@é}tr&ﬁt:émeégﬁre %&td@é}md) toWl@ a white

ano ol uti on was then conbi ne
elidafos solid ap plagks yndyr high vacium (cast mlpagfos Zﬂrhﬁuptéger@?d and

tthﬁ) aée%rﬂﬂ ér%ﬁ \fﬁcﬁmSc‘iz hleHlTSPffigpguﬁ)v\lﬁg 4%RdE glefc?&w Q@lfh The final

sure vapped
ﬁmhulaltmmsasmr@a@d by ddseslving th wad dum;a(r@dawt to arﬁ“ﬂé}rqopcmﬂtlon of

0 S e PR T B Dy

folewtd madterilé GhtrtibaRioom tevagsergnre sabididy dﬁyhejnesmtlwtedglﬂtgmr@duct
solid ﬁéf g product to a final concentration of 15 100
Y25l T W& (b)/nL solid drug product in ice cold USP
grade aqueous 0.9% (w v) NaC followed by sterile

fi Itra{i on. Roomtenperature stability of the

Bt i tuted drug product was ca. 12 hrs. Exanple 2

EHikepb/sBRCOADMmRREGR f or mul ation 2 mg/nL peptide (a)

was fornul at ed sol uti on ont ai ni n

(o vy TSP AR BB 5 S ARG FOR g 14 % /)
Y8 EOD @nd 1 MndALBRUS ASAfIs I PII B BXVithed. | MARREQR sddiR hydroxide.
masses of SBECD and citric acid were added to a voh%gf

of VWPAPRERIRISSpRSFREioh GBEGDARB PR arit WeTG 294592 h¥eIuBE ©

édn%@ﬂonﬁi‘ﬁ? R ptdxRRatel] 6% thit%F the %nﬂﬁﬁnﬁlﬂﬁﬂm Rfis Sidtlire &@s then
room tenperature until conplete dissolution of the

sErdp rpae t@nrqr@tereaetﬂopom@e @W@&%ﬁf tho\aBEG D284 £ittg as1d was
ér?e)%(t&lc}roén Eﬁ)%ﬂrﬁﬁ: kA oPEptild @ NwaAA&Eh RBEaldNRe Fe8Sitthd mb@ure

stirred at room temperature until the added peptide (a) was dissolved. A pH electrode was
then immersed in the solution and, with rapid stirring, the pH was adjusted to 3.5 by slow
addition of 0.1 M sodium hydroxide in WFI; slow addition of the sodium hydroxide
solution with adequate stirring was necessary to prevent precipitation of peptide (a). With
rapid stirring, the resulting solution was then diluted with WFI to a final peptide (a)
concentration of 2.0 mg/mL. This solution was then sterile filtered to yield the final

formulation.
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stirred at roomtenperature until the added peptide
(a) was dissolved. A pH electrode was then inmmersed

WO 20obke31sDl uti on and, with rapid stirring, theP@QHMUSBS5/044451

adjusted to 3.5 by slow addition of 0.1 M sodium
hydr oxi de in WEl; sl ow addi ti on of the sodium

hydr oxFYrsaleges 5nglpHomlugs wreagskfathe pentide (4)fSBEREs formulations.

TeQRE $ Fhowsthe FHBYIRN b fiph %
R BB R o PPRG: ) deetih PR SRl

FrifeRusd e twtwclqdéxta" {SBEQID Yt esodinm citeagnisdutionsat i on
of 2. G fEHein, thIBth&h%zQJf%ﬁt @(Wth%&%@n%ﬁ%%%ﬁ%%&%ﬁ&%g Figure

to yield the final forrru atiron
Bahpwsthe sentasf rerside () agmasning in aguerais 1% (wal) SBECREK0enM

Us&BmlcRfatd J&ﬂJltBEPﬁWegﬁmé ?t)vaﬁ @3‘ (,a?ﬁ%g‘ul ations. Figure 1

shows the o) ity of pep at various pH
val ues i n agueous 10% (w' v) sul fobutyl ether
bet a- ¢ ﬁgsxtrin (SBECD )/ 10 mM sodiumcitrate
solutlon n addition, the stability of peptide (a)
I n t hé3§@ peptrdn(h)BBEGTY formslatet, &5 ophiledtior-offornsulatfon nd
Q((i percent age of peptide (a) remaining in
aqueous b% (wv) SBECD/10 mM sodiumcitrate
sol ut b orggmbpeptide (aysvaaformalaied s arpdduedls setatiooontgieg §% (w/v)

SEPRIPEEP R S5 e Rut Pk B o 8\ Brebs@ppidy Sronde

(a) wapprbpiarihadsecbfiSBEUD aguatitiscid Metéladdas 1©aRbRinddi R WFI

S8 lido 200y BE e B R Bt Fine g g oom

rageesure intbBhthleRichsSlufidn oF RSBEV® h&d agd %gldtv%s RV
to 70% that of the final

of WF| corr e?%ﬂngl qr%?
PRATPRTIZE P OF Repfde (3 et then ided ndlthe wenlpipgmixiyre siimeat topm
teaipRRaé Witd thenldidd fephidd @f WasdiSREH LA QR ¥ctrbfEwRBRGEm 1;nersed

and citric acid was effected. An appropriate mass o

Beps sdtionand. pth repd stigiagdbe pihias muqt@gg BtSitygslaw addifios of 0.5 M
Sddinh Rlirélidd AONFY; El@%@&lﬁBHBQhé‘ngHm fn)nﬁmﬁﬁs%ﬂmgﬁ Rlith ggequate

(a) was dissolved. A pH electrode was t I nMrer s
PLHTIRG WasSRSCERSAY fP RIAYENt Pietibitatiap pﬂP@tldfr (@).nW,ithtrépad gring she

f%glllﬂﬁ'é §)qjut1t09 Wi &CPHII?E(PWH@%IR& £8n tx& éi% ée!c\fl é;ioﬁcr%g{relfjuon of 6.0

hydr oxi de 1 n ow addition o
mg/nloxThivsobuiontias thewistetiledtlierpd a0 Elelzlohfsﬁmaﬂ farmglatiers

Wt Fapraf QeBbERha R SEl Rl L ARy en AR R B o

wr b u€é@t Mrs hThBFGIhehvcs weeré themboqdeitt ladae (»ﬁi)o Topee dovdrtah taaget set
&0 50@1@(&1% sht:h S gen steri,l fllteth
‘?Jcl)n yi el°d T Hach Vi gl} %f%r'#é fne? ?Oé\r%%o?ﬁ graplgte E:l}?ﬁfeﬁ?'w n
pndehsotwassetdo bdadesD Whtod thhehattet wesevatithtddhie a target pressure of
é%gﬁ%r 611111r e, set for 5 C f@er 2 hrs, The_shel ves were
Eo SINEGOHPresyra pas epntrafieddyhlgeding gp 02 ¢t filteregd NifrogepeNF

idfo thothabe Tié Shdieshletd thi¥BSarlae & 4Bt @kgd&f of A% °€ at an
hours to ﬁo(prl ete the freezing. The
average controlled rate of 30 °C per hour and control set at that setpoint to complete the
primary drying. The shelves were warmed to a target setpoint of 30 °C at an average
controlled rate of 12 °C per hour and control at that setpoint for 12 hrs to complete the
secondary drying.

The chamber was then backfilled with 0.2 p filtered Nitrogen, NF followed by
stoppering of the product at 1 atm.
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condenser was set to below -50 C, and the chanber was
evacuated to a target pressure of 60 m Hg. Chanber

wpems®erist was controlled by bleeding in 0.2 fpPdT/Es®mds/044451

Nitrogen, NF into the chanber. The shelves were then
warnmed to a target setpoint of -18 C at an average
cont rRacbetitutiah @aoéffes@d Gy paditibroeft9. Endl oOWHL,dISE®tpratuce the

hat tpoint .to conpl t he .30 primar rying.,.The
denrd B lgne iR 570 s g ool BT Ve S S e
@Me fordBsolctvntwaalldse thah Atneiniis. e Ciap @ts themwalloaved te smid fot several
at that setpoj for .12 hrs to conplete the_. secondar
iR g aipbg PRblsa 10 ek 4 F1eas CHAUiRP PRI 505 VBIED Rpricutate
Fahtkdr Y€ Prollbhdel OTRNpH Meaduedd vaasech by.1. st oppering of the
product at 1 atm -66 WO 2006/ 063154 PCT/ US2005/ 044451

Reconstitution was effected by addition of 9.75 nL of
W, AJ9Rpie® produce the desired fill volune within the
vial of _50.5 nL. The vial was inverted several tines.
The Reptide (RYSBEFR dp1 Roidghfopglatiolss t han 2 minutes. The

' i e 18 ort ift
P’ae{p?g%v Q’&?ﬁ/ﬁ %Erg%lgéeh ued, o‘&eﬁﬁ%@%nfélgfedig?’ gévider foFaRES18Sorl ifto 10

)W the bubbles torise. orless solution
mpedtrigfacidipsioplod Vipdminigiatien.e 5 matter was produced. The
pH e - B\ rehd BRI bl prke o BBRRhe of
dry ﬁ%&g@?g}eor mSJ é’? P%’ﬁd%%“&. de (zkslv)%_re)d/\a/f(ajs&ijg|;Cl mgﬁ) P{:rt?aeo? as a °°
aypgdroaesthanphto yisidanestiesaholie solysiondentaining 4dngmbipgptidsr{a) and 300

1 Ciiri . . | e ,
A SRS e S B S e
aerilappiddions)ad dryvess aneomftempendtyrd nodss retubaimoéssre toyielda white to
t hanqgl i.c. sal ut | contai hin . . [
L T R
flowihg peddef. OAR approminte mins f thisogobd svhesderfledfitled intedneapptopriately-
condi t.j on o dryness at, ro t enper at uy.e der
S ety HRL b el V5 hiartied PiRh MR FGhAhF e Rpr stopper
Aohindm TP s kcbilainerscldsiersystémis Aadpgropdbes vaime of ) mM citric

b ebeee P Er vl et RORBR T TP atenageg v

AHIQRRERRAE &frBigY thr&ighekb Héredable@laéioler stdfiRd WhdhgitaRd at room
then sealed with a ster.ile pi er,ceagj e e| ast oner, .
tempgrptre yntil alf sal mstarie] digrobyed todeld 2 dgpksafuian cenizining & me/mL
@e\éﬁ&@@) 160 2R OBECHta8d YO MBIt aciddsodiMhntdifrate Buff@GHB.2 N 4.0.

| (adjustéd to pH 3.2 with 0.1 M sodi um hydroxi de in
WFl) was then added via 20 sterile needle and syringe
t hrough the pierceable el astoner stopped and agitated
Bquivalentt tenperature until all solid material
di ssolved to yield a final solution containi nlg 2 ng/ n%_

g no more than

pept i deseskylled e axy WiYl regpgniss, aihg abls I RACETRIR P
&I XPeirkeRftioh, bR rdab b iBvalddk 18 1 conbofitions BAUMEMbE fuse

thereof described herein. Such equivalents are considered to be within the scope of this

invention and are covered by the following claims.

All of the above-cited references and publications are hereby incorporated by

reference.
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25 Those skilled in the art will recognize, or be able
to ascertain using no nore than routine

we@x@ensitent at i on, nunerous equi val ents to t he PCT/US2005/044451

conpositions and nethods of use thereof described
herein. Such equivalents are considered to be within
9%@“§H$%@abﬁithis i nvention and are covered by the
following clains. All of the above-cited references
and publications are hereby incorporated by 30
lef er drRbatmacgiiciorpoBielrHsipCT PEskals irgdlnuis brotsakerne
is cl g drda %clo&xgﬁar maceuti cal conposition
conprising a practically insoluble proteasone
i nhi bitor and a cyclodextrin. 5 2. The pharnaceutica
oNpPo$i 1| £ .clai s i.n,the ph ceutica
2ot piinftiuCaibuig WG Tig  DRRA R Rt
conposintpositionfs asohition.2, wherei n the sol uti on conpri ses
at least 10 0.02 ng/nL of the proteasone inhibitor.
4. The pharmaceutical conposition of claim3, wherein
Bhe sTheuthaomcenitplrdospssitdn dfeisih 2, GhéreififiieBoludibn thifiprises at least
prote me inhibitor. 15.5. The pharnaceutica
conpo@lg?{ng/ﬁnlo?tlt f Bi° ai?,me\ﬂfsﬂlaplg ™ the solution conprises
at least 1 ng/nL of the proteasone inhibitor. 6. The
har npceuti cal conposition of .claim1, wherein the,
har @Féﬁlﬁ?%ﬂﬁ?um&‘cfﬁﬁlagﬁﬁe?“&f Cfagn &> Wagreip thesp b capprisgs at least
20 7.0.Theypihaf iNepabdhdd inkibfigosi tion of claim6,
wherei n the pharmaceutical conposition dissolves in
water at a concentration of at least 0.02 ng/nL of the
Ppr ot eRfEQNBrma0&ltiltcBfpositontf cIhiE 4PRRGOR AR UbIuGSH comprises at least
conmpositiaon of claim 7, wherein the pharnaceutica
conposmgimnofdhsrgicswmeiiphitiorer at a concentration of
at least 0.1 ng/nL of the proteasone inhibitor. 9.
The pharnmaceutical conposition of claim8, wherein the
®har nedheimaggutiod cempesitinntaf elaing il swlsirsie eiphamacerticat a
Ponp%ﬁfp%ﬂi&ﬂs waa@r-s lﬁlﬁi?goli]d. rTg/ m. of t he. pr ot easome
i nhibitor. 10. The pharmaceutical conposition of claim
1, wherein the cyclodextrin is a

7. The pharmaceutical composition of claim 6, wherein the pharmaceutical
composition dissolves in water at a concentration of at least 0.02 mg/mL of the

proteasome inhibitor.

8. The pharmaceutical composition of claim 7, wherein the pharmaceutical
composition dissolves in water at a concentration of at least 0.1 mg/mL of the

proteasome inhibitor.

9. The pharmaceutical composition of claim 8, wherein the pharmaceutical
composition dissolves in water at a concentration of at least 1 mg/mL of the

proteasome inhibitor.

10.  The pharmaceutical composition of claim 1, wherein the cyclodextrin is a

substituted cyclodextrin.
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substituted cycl odextrin. -68 WO 2006/ 063154
PCT/ US2005/ 044451 11. The pharmaceutical conposition

wobooehedim 10, wherein the cyclodextrin i s sSubseCT/USEAS/044451

with a hydrophilic substituent. 5 12. The
phar maceuti cal conposition of claim1l, wherein the
cycl odextrin is a beta- cyclodextrin 13 The

L R e TR S Rt L Rl S
sul f ofatt ahydedphidic sbietiareatycl odextrin. 10 14 The

phar maceuti cal conposition of claim1, further
conprising a buffer. 15. The pharnmaceutica

£0 M O tph &thaeduticd1 @bMpdsttionwWielaih N1, Wiereititht eyclodex@ini®d beta-
15 16. The pharmaceutical conposition of claim 14,

wher VAo E HUf f er, when t he phar maceuti ca

conmposition is di ssol ved in wat er, achi eves a pH at

whi ch at |east 10% of the inhibitor nolecules are

1%ni Zldg pharmacepieal spapesitionof Flawp 15 gstsdt the eyFledex@inds m
16, wWhElRiftopy1®eR lé%l@&e-xtr\’fﬂﬁ Ruikdbary 2 OnahREbEeRusitGR

conpoSition iI's disSolved in water, achievés a pH at
mhlch at least 50% of the |nh|b|tor nol ecul es are

43“' Zl%gﬁhgr%acém@aﬂmg&?tfo%%%ﬁﬁﬁ 1 GOARD Shihpin bdteti M

1, further conprisin har maceutical [y acceptabl e
carrier or diluent. 25 19. The pharnmaceutica

P e A Qxﬂqggéuggh%ggg tm%ﬁnm %&ﬁ@ﬁsmmsasan

pharnaceutical conp03|t|on of cIa|n119 wherein the

h |
86; oup ggggrgéﬂ%dtlféltcglrﬁgos ition 0% lafl 1§ vxﬁl%}e rg@ Y)\{ﬁ‘q&d&ﬁéﬁ the

| poxi de no
phar naaa:matemﬁhl comppotsarnt is dnssodxfedmh watm ﬁﬂuevm epHiahwhich at least

Vo 2004 D BB esdoaroliie "0 e

pharnaceutlcal conposition of claiml1, wherein the

r i nhibitor is.repr
P ot hg P rjnaceui_‘gaitégmp@s?tﬁ)éw? f:]glzr? Eé angeYrﬁ%t éruvrvﬁen the
pharmaceutical composition is dissolved in water, achieves a pH at which at least

50% of the inhibitor molecules are ionized.

18.  The pharmaceutical composition of claim 1, further comprising a pharmaceutically

acceptable carrier or diluent.

19.  The pharmaceutical composition of claim 1, wherein the proteasome inhibitor has an

epoxide moiety.

20.  The pharmaceutical composition of claim 19, wherein the proteasome inhibitor has

an electron-withdrawing group adjacent to the epoxide moiety.

21. The pharmaceutical composition of claim 20, wherein the proteasome inhibitor is a

peptide epoxy ketone.
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5 wherein: X is oxygen or an NH or N-al kyl group;
EWG. is an electron withdrawing group; and Ris a

whyasoeEam at om a Cl_4dal kyl group, which i s opp¢DOsiohy044451

substituted with 10 one or nore hydroxy, hal ogen,

am no, carboxy, carbonyl, thio, sulfide, ester, am de
3¢ et B¢ Phagheaeiisahsqmanoaision ofslaimple whrginthe ploteagomle inhibitor is

CONPOgiptdsQledy Ghudduff formMfignei n the proteasone
inhibitor is ‘represented by structural formula (I1):

1I50RBR ORR- N NHNH-NH X S R4 OR2 O (I1)
wherein: 20 X is Hyygen, NH, or Nalkyl; Rl, R2, R3
and R4 are i ndep@e/.ngggil y selected from G _6al kyl or

Ci - 6hybptdey— E3V. r G _6al koxy al kyl, aryl,
heteroaryl, C 1 -6heteroaral kyl, heterocyclyl, and Cl_

6het erocycl oal kyl, and aryl-substituted Ci _6al kyl,
wher eVhet8itich groups are optionally substituted wth

one or norg; 'Q&driaﬂm-a&ﬁg}%; carboxylic acids
y

and salts 25 thereof, carboxyl ‘esters, thiols and

t hi oet her sE-Wapdis RS cleetron withdraweng grian; andf ami no aci ds,

hydr ogen, m@get Of at8mPJ et ' IR : . .
phar maceut i cal}wglg o%?ltni oﬁ“‘g L#}g?%%%%%‘ég)ﬁl%gmmwd with
pr ot eensemmoriidxyoraldgsn, amapy, embonyechrimnyk thiectifidalester, amide
fornmu -or .a pharmaceutically acceptabl e salt
theré%%ﬁ&¥§%&%ﬁ#5%36/063154 PCT/ US2005/ 044451 R 0 R6
R30R3XRL.MNMFINNTAN RS R2Z OR7T R4 0 (I11)

%Ter ST pharmaceutical composition of claim 1, wherein the proteasome inhibitor is

represented by structural formula (II):

0 R 0 R N
/NHV“\ NH\/“\
RS~ NH -~ "NH
R, 0O R o)

(1D

wherein:

X is oxygen, NH, or N-alkyl;

Ri, Ry, R3 and Ry are independently selected from C;alkyl or Cighydroxy
alkyl or C,.¢alkoxy alkyl, aryl, heteroaryl, C,heteroaralkyl, heterocyclyl, and C;.
sheterocycloalkyl, and aryl-substituted C,.salkyl, wherein such groups are optionally
substituted with one or more amide linkages, amines, carboxylic acids and salts
thereof, carboxyl esters, thiols and thioethers; and

Rs is a further chain of amino acids, hydrogen, acetyl, or a protecting group.

24.  The pharmaceutical composition of claim 1, wherein the proteasome inhibitor is

represented by structural formula (IIT) or a pharmaceutically acceptable salt thereof:
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Xis 0, NH or Nalkyl; 5 Rl, R2, R3, and R4 are
i ndependently sel ected from hydrogen and a group of

wo eooabHES{111a), wth the proviso that at | easpCDNs200$/044451

R, R, R3, and R4 is a group of fornula (Illa):
~~OR12 L XO-P\OR13 R10 R11 (Illa) 10 R5, R6, RY,
and R8 are indepghdept| yrsel esteghfreh C L. 6alkyl, C 1

6hydr oxyal kyl , Cg] 6al kw , dAryl, . 6ar al kyl ,
each-of which g% | STIN-UT th a group
sel ected from am dgg aF{bne ca*_{aoxﬁ{;i cAacid or a

phar maceutical |l y acceptabl Q salt thereot, carboxyl

ester, thiol, and thioether; 59 is a further chain of
am no acids, hydrogen, 0_65%)%, a protecting group,
15 aé%lg .or heteroaryl; R10 and R' are independently
sel ecPSE %1 om hydrogen and Cl-6al kyl, or RL0 and Rl1

t oget her Fﬂol%@ ﬁ}lsbr%%ggf_nenber ed carbocyclic or

het er ocyc ring, dnd R13 are independently

sel ected §i ydrogen, . 1.on,

and CL. 6aRarty - 1o Red B Bl ok dlethd o group of
Cl. 6dbhayls (IHHewithyhef povisaipatat 16t oriervg R' AR’ R, and Ritis e group of
or is sele d from-C2 or -C(=S)0O 25. The

phar iﬂ?ﬂ’hﬁﬁﬁél conposition of claim24, wherein the

prot easonme inhibitor is represenéed by structural

formula (1V) or a pharmaceutical |y @GRBept abl e sal't

t hereof - -71 WD 2006/ 062%:54- '[%2(? R/ 044451 Rl O R6

R3 0 R8 X R9. N'-AN NN R% @ ( wherein: X is
O, NH or Nalkyl; 5 R, ; , and R4 are

i ndependently sel ected from h){ﬂf S)gen and a group of
fornula (111a), with the provisd’that at |east one of

R, R, Rﬁ‘s, I@,n lq7, lz?rAfd RS it%(ra}gje%gen?lgr sel&%d@&rﬁ dlsehllﬂ,)(fl
shydroxyalkyl, C;.¢alkoxyalkyl, aryl, and Ci.aralkyl, each-of which is optionally
substituted with a group selected from amide, amine, carboxylic acid or a

pharmaceutically acceptable salt thereof, carboxyl ester, thiol, and thioether;

R’ is a further chain of amino acids, hydrogen, Ci.¢acyl, a protecting group,

aryl, or heteroaryl;

R'® and R!! are independently selected from hydrogen and Cisalkyl, or R'

and R'! together form a 3- to 6-membered carbocyclic or heterocyclic ring;

R'? and R'® are independently selected from hydrogen, a metal cation, C;.
salkyl, and C,.garalkyl, or R'? and R" together represent C.salkyl, thereby forming a

ring; and

L is absent or is selected from —CO; or —C(=S)0O.

25.  The pharmaceutical composition of claim 24, wherein the proteasome inhibitor is

represented by structural formula (IV) or a pharmaceutically acceptable salt thereof:
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R6 and R8 are independently selected from G _6al kyl,
Cl. bhydr oxyal kyl, Cl1L 6al koxyal kyl, aryl, and

w@i06a6abkyl , each of which is optionally subsedt/usmos/o44451

with a 10 group selected from am de, am ne, carboxylic
acid or a pharmaceutically acceptable salt thereof,
car boxyl ester, t,:hl oIO angb t Ipoetder ;RR9 ks a further
chain of am no ag| h 0g S4312\3/I ecting
group, aryl, maceut i cal
conmposition of cl aim 1, '

inhibitor is repre nt St s formula (V) or
a pharmaceutical ly aclceptabl e sa ereof- O RR HO
RA XRS5 ,rANNNRFMORI HO wherein: 20 each
Ais |ndependently selé ted fromC=0O, C=S, and SO2; L
is absent or is selesreéd fromC=0 C=S, and SO2; Mis
absent or is Cl_$alkyl; Qis absent or is selected
fromO, NH and N Cl.6al kyl IV)-72 WD 2006/ 063154

PCT/ US2005/ 044451 X is selected fromO, NH, and

N-Cl vBwidayl ; Y is absent or is selected fromO, NH,
N-Cl _6al kyl, S, SO SO, CHOR10, and CHCO2R ; each Z
i s mdepeﬂ\fclleﬁ)t,l‘li'I Q’éN@(HWéd from0, S, NH and

N-Cl_6al kyl; 5 R, Rz, and R4 are each

i ndependeRtIR/, Be|aeéﬂ2e@refm<éﬁw®fn@a$wred from hydrogen and a group of
6hydroxy I I 1R 56 4,

het er oarﬁc} hﬁ@lwg?{ t@eaérgg%%ﬁlhk%{ leasﬁ&%éeo'rfg(::y%l yf @Hg)rqR is a group of
Cl1- 6ifetmeﬂa)ﬁ¥@:)l; oal kyl, any of which is optionally

substltuted vvlth one or nore of am de, am ne,
car boxyl i & and R gromdgpesdsntly seleateshiigm Cesalifl, Citshydspxyaliyl, Ci.

t hi oe t ; with a
se: e 8%151%&@8?%% éH&E E"é%raugi' @V&N@S%@le)ﬁ%sﬂ tited with

sel egrag stleand frymraogdm ami@g, c@djokylic ac@lor@@lhkxmayeputlcally acceptable
Cl. 6al k h t I,

CL S e bl of Bt oo

(R80) ( RQOR?’(sréﬂ)lﬂa@clialﬁaf zklylhe Zdﬂs Eydko&l zk:yl a,protectmg group, aryl,
( R80)0§ ﬁgtg)ogrgrl.o) OC 1l 8alkyl-Zz-C1 _

26.  The pharmaceutical composition of claim 1, wherein the proteasome inhibitor is

represented by structural formula (V) or a pharmaceutically acceptable salt thereof:

2 R4
. @) R H 0 X
S%HJ\W W)ku
R! O R3 0
V)
wherein:

each A is independently selected from C=0, C=S, and SO,;
L is absent or is selected from C=0, C=S, and SO;;
M is absent or is C,.galkyl;

Q is absent or is selected from O, NH, and N-C.salkyl,
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15 8al kyl -, R8ZA-Cl. 8al kyl - ZAZ- C1. 8al kyl -
het erocycl yl MZAZ- C1_8al kyl -

w@ BBeNeRS0O) P(=0) O C1_8al kyl - ( R10) 2N- C1. 8al kyPET/US2005/044451

(R10) 3N+- C1. 8al kyl -, heterocyclyl M, carbocyclyl M,
R' SO2C 1.8al kyl-, and R' SO2NH, or R6 and R7

t oget her g&rigsdecledGrink®| NM; &adIN-Gakdtiyll, C 1. 6al kyl - ZA-C
1.6alkyl, A-C1 6al kyl - ZA- C 1. 6al kyl , A-C

1. 6alkyl- & is Gsekt of istalektydl frém O, DG, BT, falitylti S §OAS®, GGEOR ™, and
20 R8 _and RO are independently sel ected from hydrogen,
net alCEfFon, Cl1. 6al kyl,- Cl.6al kenyl, Cl1_6al kynyl

aryl, heteroar Cl. 6ar al k het.

oryR8 angrRe %H@E’f%@?ﬂaﬂ&r‘s@eé‘i‘i% g{rglNF{ ; jﬂ)ga faglf ﬁ1y

a ring; eagh, nde nt |

hyd:r ogen g‘r‘;rd{ 5‘%308 Iiiy?re e%ﬁdn e?ﬂ’f&?t ggfﬁ (?itG?lkyl C1-
sel eghyiofya R, Uygimgsmkyl Glyl6a| Aapallkyl (ﬁhe&abk,em%heteleamlkgs

N I AT T

when oR6oi 1§01H10fhmid§ danif, caBexy@e Iasldmesatt theRR61), &stdrothiol, or
hydr ogen Cl1- 6al kyI or aryl or heteroaryl. 30 27,

The ﬁhaﬁ’thﬁéé‘tﬁ@é&‘ls conposi tion of claim26, wherein
the proteasome inhihitor is represented by structural
formul a (¥ )SW)&%ar maceut i caI Iy accept abl e sal't
thereof - -¢3 WO 2006/ 063154 P Lf& /044451 O R2 H
~O R4 R5 R Nsekeetpd fromAygnggsn, O 89S ch Ais

i ndependent|y sel from C=0 nd '
absent or RIt7 §y5§]§Ft8€(f:‘ %’iﬁrBﬁ‘?’b— @a“@'—f_éﬁ GQEﬂ’yégz‘dlﬂqyé an, T.
abserﬁ,ﬁrafkk} h@tel@lryﬁﬁj khéke.roaglk)ﬂ IQSKZSSUI gaﬂdyl - B!'zd, @aﬂkﬁd

N RO BIEGRR s e s o i AR BIT DI Cr 2.1
0, N"'alngL RezRak, §¥1h<y1 BNz %annﬁ hetSToGREAMZAIC, Mcyl-

, gach Z is indepe tly sel eq:otlerom S,

SRR S A G A
sel egLedhfaom- bRl dyiv-, RSOy da1RNY,ahk R 'SO,NH; or
R®and R’ together are Cy.6alkyl-Y-Ci.salkyl, Ci.¢alkyl-ZA-C).alkyl, A-C;.
salkyl-ZA-C | salkyl, A-C,alkyl-A, or C)¢alkyl-A, thereby forming a ring;
R® and R’ are independently selected from hydrogen, metal cation, C¢alkyl,
Ci.salkenyl, Cy.galkynyl, aryl, heteroaryl, C,.saralkyl, and C,.¢heteroaralkyl, or R?
and R’ together are C).galkyl, thereby forming a ring;

each R'’ is independently selected from hydrogen and C.alkyl; and

R'! is independently selected from hydrogen, Cy.salkyl, Ci.salkenyl, Ci.
salkynyl, carbocyclyl, heterocyclyl, aryl, heteroaryl, Cy¢aralkyl, and C,.
¢heteroaralkyl,

provided that when Rg is H, L is C=0, and Q is absent, R’ is not hydrogen,
Ci-salkyl, or aryl or heteroaryl.

27.  The pharmaceutical composition of claim 26, wherein the proteasome inhibitor is

represented by structural formula (V1) or a pharmaceutically acceptable salt thereof:
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C _6al koxyal kyl , aryl, and Cl1. 6aral kyl, any of which

is optionally substituted wwth one or nore of am de,
w@eioa®ee3isar boxylic acid or a salt thereof, estBCT/US2005/044451

thiol, or 15 thioether substituents; R5 is N(R6)LQRY;

R6 is selected from hydrogen, OH and Cl-6alkyl; R7 is

sel ected from hydrogenO Cl1 I%Z I |, @1 62t ke I(

Cl. 6al kynyl , aryl ,RFchll 6ar

1. 6het er oar al kyl ,

20 (R8O (R9O P( O)O

R8ZA- Cl1- 8al kyl - ZAZ- Cl1. 3
het er ocycl yl MZAZ- Cl .
(R80) (R90) P(=0O O C1. Jl -, (R10) 2N- C1_8al kyl -,

(R10) 3N+- C1. 8al kyl - eterocyclyl M, carbocyclyl M,
R1' SO2C1_8al kyl -, and R’ SO2NH R6 and R7 t oget her
are Cl-6al kyl - Y- CL. 6al kyl , é\éﬁky - ZA- Cl- 6al kyl ,
A-Cl1 25 6‘9}I1k | - ZA- C1- 6al kyI A-Cl _6al kyl - A, or

Cl. 6al kyl -'A ﬁerebyformngarlng -74 WO

ootnonss D TABRAS R (2 s o,
Cl . 6al kyl I . h I,
C1- oar al ki R ST s s ds anaRe
t oget her c;saq%en%‘lg)éégugger eby form ng a ring; each

R10 i s independent ted from hydrogen and

Cl . 6al kyl ; t I rom

hydr ogen, %% ggel% k rISis éé&%@?{%&iﬁylﬁﬁ %%I\?géfa%?'ﬁyl

car bocycl W I groaryl,

Cl. 6ar al kyl . sE‘l@%@Jﬁ‘&}{ or 8’?%§r aI‘SQE * and provi ded

that when YR@ i t 10
not hydr ogen, abs%nHar ll_ e&e%reﬁ"ﬁogp gwq\lf’s fiet e‘(re@dasroyséz’ﬁ{OR and
28. 'I(FIéC@tihr,rmceutl cal conposition of claim27,

wherein the proteasone inhibitor is represented by

t he fol | owkahg istindgpendenily stlsetadifram @S, BHOadd N-C;_salkyl;

N-N'Tk NN,NO=HO=HOZ15 29. The pharmaceuti cal
conposi t i &3 and Rtaraesshindeptndentiyrselebied fomt @aslipieCy.shydroxyalkyl,
i nhi %ltcm(n,g’%lk {, ?%%ﬁ&@g&%lgﬂa%& oi"&/h)téfn?éopftlgﬁa!mlsgbsgl eld)w1th

or a phar ( y acce
one or more of amide, amine, carboxylic acid or a salt thereof, ester, thiol, or

thioether substituents;

R’ is N(R®LQR’,

R® is selected from hydrogen, OH, and C,_salkyl;

R’ is selected from hydrogen, Cy.salkyl, C).¢alkenyl, C,galkynyl, aryl, C;.
earalkyl, heteroaryl, C;.¢heteroaralkyl, RSZA—CI,galkyl-, R”Z-Cl_galkyl-,
(R*0)(R’0)P(=0)0-C;salkyl-ZAZ-C) salkyl-, (R*0)(R°0)P(=0)O-C salkyl-Z-C,.
salkyl-, R8zA-C 1-8alkyl-ZAZ-C, galkyl-, heterocyclyIMZAZ-C, galkyl-,
(R*0)(R’0)P(=0)0-C, galkyl-, (R'%),N-Cgalkyl-, (R'®);N*-C, galkyl-,
heterocyclylM-, carbocyclylM-, R''SO,C; salkyl-, and R''SO,NH; or

R and R’ together are Cy.galkyl-Y-C\.salkyl, C,.salkyl-ZA-C; alkyl, A-C;.
salkyl-ZA-C salkyl, A-C,¢alkyl-A, or C,alkyl-A, thereby forming a ring;
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thereof 0 ORR NORA X 5~-N~-NR~-HORHO (V1)
20 wherein: each A is independently selected from C=0

w@2M86/0631684 SO2; each B i s i ndependently sel ectedr/iismns/044451

C=0 C=S, and SO2; Dis absent or is Cl_8alkyl; Gis

sel ected from0, NH, and N-Cl al kyl; -75 WO

2006/ 063153 @éﬂ exszndspemienuisseleciedifiompllydeqgen.oetglgation, C ealkyl,
sel ec t 8
el oot o FAT QM. AlttoRRE a1 ETT Aol or R
Cl_gatnd/R’. togathes argisy etlkyl gtherey foshisematief r om 0, NH, and
N-C .6alkyl; B Xis selected fromO0, S, NH and

N- CL. 6al kydach Bdhinderendentiyl sqkestrdefram hydassannd 6rsallel;
selected fromO, S, N4, and N CL 6a|kcy Wis absent

or |s i ndeperdninperdenty| siected fopdidmees CialkylaBesalkenyl, C.

% wa car%)c&a lai?é@r%ycm lﬁ?ér&agﬁvleﬁbﬁa{é&%%ﬁigkl

each @eteg)ararﬂﬁ'épieddently selected fromO0, S, NH, and
N-C.6alkyl; R, R2, R3, and R4 are each independently
sel ect ed far@vided)tha aibky Ry is@l L is Srpelansk i dbgdn, R’ is not hydrogen,
C1 Gat loK¥h1 orHelekoa 6ar al kyl , heteroaryl,

Cl1. 6het< er aroa?{]{z'? © keterocyclyl and

Cl 6heterocyc| oaI kyI and R14DVKOCI 3a| kyl -, wherein

f .and o al k o)
2| A o 0 T3 RS S
Cl. 6ategbenteRbyitle falléwing ktarcturd donmudd: am no aci ds

hydrogen, a protecting group, aryl, or heteroaryl,
any of which is optionally subst tuted wi t\a_ hal ogen,

carbonyl, nitro, 20 hyd oxy) Cb 5a kyI or R7

is selected from/el;6 h : Q<ynyl
Cl.6aral kyl, CI. heN ara y'N, 8a yI™-

R'Z- Cl. 8al kyl -, E

29.  The pharmaceutical composition of claim 1, wherein the proteasome inhibitor is

represented by structural formula (VII) or a pharmaceutically acceptable salt

O R? 0O R
R § X
YN N
R O RS o)

(VII)

thereof’

wherein:
each A is independently selected from C=0, C=S, and SO,;
each B is independently selected from C=0, C=S§, and SO,;
D is absent or is C,_galkyl;
G is selected from O, NH, and N-C, galkyl,
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(R80) (ROO) P(=0) O- C 1. 8al kyl - ZAZ-C | . Bal kyl -,
(R80) (ROO)P(=O) O-C 1.8alkyl-Z-C | _ 8al kyl -

waBso3s8al kyl - ZAZ- C | . 8al kyl -, heterocycl yl NEATUR005/044451

1.8al kyl-, (R80)(ROO)P(=OOC I .Balkyl-, (RL0)2NC
1.8alkyl-, (R )3N+-C 1.8al kyl-, 25 heterocyclyl M,

car bocycl K ivahsert oBEXEkcBa sl 50,807, MdIWNH, or R6 and
R7 together are C 1.6al kyl-Y-C 1. 6al kyl, C

1. 6alkyl- ZAs fbskntoalslsylectedfreinIC=C6 aFRydnd 5L | . 6al kyl ,
A-C |.6alkyl-A or C1 -6alkyl-A thereby formng a
ring; R8 and aB&nteras Cnglégyendent|y sel ected from
hydrogen, netal cation, C1.6alkyl, C1.6alkenyl, C
1. 6al kynylQ is abssght, or lireelered frgin, O,NH,.a8d NaC keplkyl;and C

1. 6heteroaral kyl, or R8 30 and R9 together are

Cl. 6al kyl X it bddeatdslyfrdno OpBMgH 2and NGy -salkyZ6 WO 2006/ 063154
PCT/ US2005/ 044451 each R10 is independently sel ected
f rom hydr egpdrV mrte@ind6utlkapsent R is seledterfeqye Qg 8MHyand N-C,.
sel ect dl from hydrogen, C1.6al kyl, Cl1.6al kenyl, Cl

6al k)? @7 carbocyclyl, heterocyclyl, aryl, heteroaryl,
C 1. 6aral IW

sel ected fr bsr%bﬁeng?rgs éhﬁl el%?%?%%@%%%‘%g )Swﬁ *}@g&l salkyl;
I&etSeGngiygglylﬁy?sel(nt\%% gs)r séigétﬁd (‘r@%@ %y:IL'N CR%W@' SO?@'IORIO

opt i c(EH(E(DgR%ubst ituted with OH Cl. 8a| kyl Woptl onal | y
substituted wth hal ogen, aryl, heteroaryl,

car bocycl yich Zistirelepuylently] selegtedifram G5 8 Hﬁkgﬁld Nﬁl sallgdd
R16 are |ndependentl sel ected from hydro net al
cation, CR',REORBahkRf are €ach idtependdantly, selected ba rwllk}'l Ci.

AT o BRI et i
Cl. 6&ieteydcyc1y]l;1 mde(blyehétenonyqlrgllal rhd B! DXM)CRJs?ﬂk}’lS, V@@Fmﬂé@ﬁ“

from hgd gg 3C k]“g@lﬁl@ql 3alg¥ll 6al kenyl, C 1. 6al kynyl,

car by HetERo het er oaryl
Cl_6ar aI k |5 ﬁ@ I 6heter oar aI kyI ; provided that
when R6 i s ﬁ O, and Qis absent, R7 is not

R 550 B O M el oar - 20
0-0, N-QO

S N,
conposi ti &n'iss ﬁgfer%gggpﬁ&ﬂé?gﬁsghyﬁgfen ?ngg%%éfblﬁ%ryl or
| nhi h‘etemarﬂ&n?@fwhwh wmﬂbmiﬂybybsgumsﬂommlaﬂogmm@pgyl nitro,

( V' H aiey ﬁhﬁr %}%ﬁt gfa' él%{?te%cf%%l 0161, B did e ikyny,
C1.6ara1ky1, C,.gheteroaralkyl, R® ZA-C,galkyl-, R!Z- C,.salkyl-,
(R*O)(R’0)P(=0)0-C, galkyl-ZAZ-C, salkyl-, R¥0)(R’0)P(=0)0-C, salkyl-Z-C,.
salkyl-, R®ZA-C,salkyl-ZAZ-C salkyl-, heterocyclyIMZAZ-C salkyl-,
(R*O)(R’0)P(=0)0-C.salkyl-, (R'%);N-Cysalkyl-, (R'®);N*-C, salkyl-,
heterocyclylM-, carbocyclylM-, R''S0O,C; galkyl-, and R''SO,NH; or

R® and R’ together are C,.salkyl-Y-C)galkyl, C)¢alkyl-ZA-C)alkyl, A-Cy.
salkyl-ZA-C)salkyl, A-Cj.¢alkyl-A, or Cj¢alkyl-A, thereby forming a ring;

R® and R’ are independently selected from hydrogen, metal cation, C;.salkyl,
C.salkenyl, Cy.¢alkynyl, aryl, heteroaryl, C,.¢aralkyl, and C,.sheteroaralkyl, or R®
and R’ together are C,.¢alkyl, thereby forming a ring;
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(M11) where: each A is independently selected from
C=0, C=S, and S@2; 25 each B is independently

waeloeotrasd from C=O, C=S, and SO2; D i s absent POT/US®05/044451

Cl.8alkyl; Gis selected from0O, NH and NNC 1

-6al kyl; -77 WD 2006/ 063154 PCT/ US2005/ 044451 K is
absent or eich RS&iséndepehdéntyrselesta) fronBydmpeh SAX) calkyls
absent or is selected fromC=0O C=S, and SO2; Mis
absent or R''Ss Gllef@abdnylly sel@tedfrab dpdroganr Ci-@lkykICrelieatyl, Ci.

fromO. NH, and 6al X X 1s lected fromO,
S © Ry BB esF VNt Ay e e ATt 1 Gbsen
or ish&ebmekey fromO, S, NH, and N-Cl.6alkyl; Wis
absent or is independently selected fromO, S, NH, and

N- O - 6al kRl is Yeléctedathmehydregen] (R‘@(lé&)@&@)mnRBGBNH,

N '@%‘@&@@&@%@3@2@3@ R g5t fere the C1.

N- Cl . 6 kidiety R optibealif3ubstititciagith OHPEpangBMiobyomity ebstlted

from Cl. 6al kyl , Cl.6hydroxyal kyl = C1. ]6?I k&ﬁyal lﬁ%'rl

ar y| ,Withthalpget,| agx}y hetexoaayrepn g heterpg ], ang frepataliyln ¢

| east one R,,and R3 is R14DVKOC1. 3al kyl -; .S

N( R6) LQR? ;RQSflaS‘d Ko’ 478 indepaodenthy Sﬁrﬁ%ﬁ% ﬁﬁé‘@é‘?ﬂ’ a‘i&s St -

;3166 ahikyl ¢, Bhkehy, @, _gautpﬁﬁ%rylghmraarlmf, camﬂlﬁylmhdmheltemaralkyl,
ydrogen, a protecting group, aryl, or heterparyl,

any ﬁ&ﬂﬂ“@ﬂﬁ{@g@b‘iria&%ﬂ-@}‘ykﬂ‘ﬁ?w fuming aginghaih ogen,

carbonyl, njtro, hydroxy, aryl, C 1.5alkyl; or R7 is

sel ect ed ﬂde@%q 5?“&931‘%;0@“’ é.('e%llkkle%fwaﬁ‘e g'lli.CBGQFWHyI :

Cl. 6L @lok)elyl, Heter&REILELRR MBlekortyl, (RBAA(, aiPC k¥ibteroaralkyl;
R'Z-Cl _8?6kyy’l -, r(gg ?RS%?( RSO) lg( :(g) oC 1?8al Kyl I;ZAZ C

1. 8al kyl - prdy B MBI FOHOE G E=Badnki Y] ts4bdent, R is not hydrogen,

8al kyl -, RBZA-C 1. 8al kyl -ZAZ-C 1. 8al kyl -,

het er@oplkyly pnarazr beterogiliapd -

(R80) (RO0) P(=0) O C1_8al kyl -, (R10) 2N C1. 8al -,

(R 0) 3NH+- %8 b Kyand W agteleetsd yeah \)'ﬁwl}efecaa? B%iéy;éﬁ‘n%:N’ or 5-0
Rl | 3Q&C1. 8al kyl -, and R'SO2NH; or R6 and R7 together

are C 1.6al kyl-Y-C 1 oal kyl, C 1.6alkyl-ZA-C 1. 6al kyl,

A-C 1. 25 6al kyl -ZA-C 1. 6al kyl, A-Cl.6al kyl-A or . .

oL, 6éﬂ1¢3p|harmacqm@¢l@ggapepsmqﬁqﬁ glaan ,’Z?,ﬁ@)’erem the proteasome inhibitor is

represented by structural formula (VIII) or a pharmaceutically acceptable salt thereof:

0 L0 X
R5\.)J\N N\_)J\N
R "o R M 0O

(VII)
where:
each A is independently selected from C=0, C=S, and SO»;
each B is independently selected from C=0, C=S, and SOy;
D is absent or is Cy.galkyl;

G is selected from O, NH, and N-C, ¢alkyl;
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R8 and R9 are independently selected from hydrogen,
nmetal cation, Cl.6alkyl, Cl.6alkenyl, Cl.6al kynyl,

waeob/oediet er oaryl , Cl. 6aral kyl, and Cl - 6het er per/ab09$/044451

or R8 -and RO together are Cl-6al kyl, thereby form ng
a ring; each R10 is independently selected from
hydr ogen &nid abstntarliksglectedidm CXB OAD, 20060063154
PCT/ US2005/ 044451 R' is independently selected from
hydr ogen, 1Gk afzahtloy ks, selette®frbieTnd, C=] and&.kyny! ,
carbocyclyl, heterocyclyl, aryl, heteroaryl,
Cl . 6ar al kw is adswilt &lis C,.@abgt,er oar al kyl, R14 is sel ected
from hydrogen, (R150)(R160)P(=O W, R15GB-, 5
het er ocyckis abseitt 79 s2Neted (BhA),3NH;,-and RECSRREBG , and
R15GBCl . 8al kyl - where the C 8alkyl noiety is
opti onal | K is wdladtéd fiine @, 84 N, €08 N-Cl.saBal;kyl W opti onal |y
substituted wth hal ogen, aryl, heteroaryl,
car bocycl ghch \nistindependehtiyl absaun dr i€keléaedafirday 0, SRIB, addN-C,.salkyl;
R16 are independently sel ected from hydrogen, netal
cation, CW isGhkdaybr,is @lleEatidotiypélect@lir@niOk $nyH, ardrN-C)alkyl;
heteroaryl, Cl.6aral kyl, and Cl.6heteroaral kyl, 10 or,
R 5 and R'lsﬁbsemgnhst'aetecad éro@ Q.. NI Nyt paliyihe, é@ys‘f)mGHQig and
a ri % fo1s selected from hydrogen, Cl.6alkyl,

6a % ;> Cl.6al kynyl, carbocycl yI het er ocycl yI

S%'w aca. EHOE St e R0, § NIRRT RIA |

R7 is not chydrpg ol

het er oar yIR 9([13 %g e%h%epi?%@é{\(}yéele‘:@ o eélsfiglf(gccle6hydr0x¥]a yl,

t hat Glfdﬂmwﬂ@l Ay, @1 QgralkyIOmdR D VEOCgsakyl b wieksin ag feast one of

The EEUl ik osition of claim1, wherein the
SR P BPkortreY,

pr ot represented by structural
formula ( armaceutically acceptable salt
t her eof : %%(%%OR8| X N NYN NYK N 20 Q) 0 RS

R2 0 R7 Eé{ 1sse%I fror‘#hd ghdﬁac%?{iamgr' or N-alkyl;

are’rn epend ected from

hyd r ogen %ﬁ is aafugtﬁé%%ﬂalg of axg]%o fa&ﬁﬁ&/&}oéénxgﬁrotemng group, aryl, or
heteroaryl, any of which is optionally substituted with halogen, carbonyl, nitro,
hydroxy, aryl, C,.salkyl; or R’ is selected from C.alkyl, Cy.alkenyl, Cy.¢alkynyl,
C,.caralkyl, C,gheteroaralkyl, R®ZA-C, galkyl-, R''Z-C; salkyl-,
(R0)(R°0)P(=0)0-C, salkyl-ZAZ-C; salkyl-, (R*0)(R’0)P(=0)0-C; salkyl-Z-C;.
galkyl-, RSZA-Cl.galkyl-ZAZ-Cl.galkyl-, heterocyclyIMZAZ-C,salkyl-,
(REO)(R°0)P(=0)0-C, salkyl-, (R'®),N-C,.salkyl-, (R'*);N"-C; salkyl-,
heterocyclylM-, carbocyclylM-, R''SO,C; salkyl-, and R''SO,NH; or

RS and R’ together are C).salkyl-Y-C) salkyl, C.¢alkyl-ZA-Calkyl, A-C.
salkyl-ZA-Csalkyl, A-Calkyl-A, or Cyalkyl-A, thereby forming a ring;

R® and R’ are independently selected from hydrogen, metal cation, C;.alkyl,
C).galkenyl, C,.salkynyl, aryl, heteroaryl, Caralkyl, and C,.heteroaralkyl, or R®
and R’ together are Cj.alkyl, thereby forming a ring;

each R' is independently selected from hydrogen and C.salkyl; and
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O,,O0R12 LXOP-ORI3 Rl RI1 (1Xa); -79 WO
2006/ 063154 PCT/ US2005/ 044451 R5, R6, R7, and R8 are

wo pbeperisent |y sel ected fromH, CL.6al kyl, Cl_PCT/US2005/044451

6hydr oxyal kyl , C 1. 6al koxyal kyl, aryl, C 1.6aralkyl,
het er oar yl ., C 1. 6het eroaral kyl, heterocyclyl, and
C1_6het er Ry islindepindentlyesglented fromitiydtoges CopalkdnGidelkenyl, Ci.

car bt hE bkl Pndt BB SR el OF) AR "
sal t dhheroaafkyl,car boxyl ester, thiol, and thioether;

R10 and Rl'14 are i ndependently 815€| ect6ed from h){dr ogen
and O - 6alKyis selogtedfrom hudrdgdR, (R'OQER K@IP(+OYWh, & BB+ o

6- e r | ionQe+ het ] b NGl d

13, ar gL RO [ 08T o PR b O A e e
cat i ogalkyGhoie§ab kptionalynaibEitutéawath IOH, Ci-ealkyR¥Dpeioh IREBbstituted
toget her. represent Cl-6al kyl . thereb rm a .10

g, VSRR T betbarif ety BLER e B el
wherei n thasprotieaso resent

are epclbn?iQﬁtgbstﬁfégtﬁ%@gﬁtr}g@rglgf%} me?a‘ii cat%n, Ci

structural fornul a a
accepiakbl, €, saditehyl, Gefadiohyl, arfk] h@elbryRE | (arlBy I Narld Ly shetddaralkyl,

NN Ojis0 sO- R4 0. 1 in: . Xi 0, NH,
O N R TR e seCr Tl Blerety S e i o 1

sel ected fyiom rpgen,and a gro formul a (1l Xa);
20 R6 and lslsé%cq‘f‘ﬁg"é%%%%ﬁ?r @'-@g‘&bg-éa&k??’gﬁf-ﬂ}‘&“ﬁ
C1- 6adakypbyclydhefenydeiyk wall kigteroaryCIC Gala kol yad K yihetemasalkyl;
and Cl1. 6aral kyl, each of which is optionally

subst i t ut @ebvidet! thaawhert Ryl Hs Eli€C+0 farkir@imabsent) & isafst hgirogen,
car bo(zéyl 1 c,acid or a ceutically acceptable salt

tEer ehf6,a ké’]e’n%%f%&/‘?rlhggog?y?;ra{“rﬁi ol , ?ndl thi oether. 25 33.
T ’ e A ;
or ot bagont Chith bt 1AL jegl Bud el R TN s rs-0

formHoady{ XI) or a pharmaceutically acceptable salt
t her eof -

31.  The pharmaceutical composition of claim 1, wherein the proteasome inhibitor is

represented by structural formula (IX) or a pharmaceutically acceptable salt thereof:

wherein:
X is O, NH, or N-alkyl;

R', R% R®, and R* are independently selected from hydrogen and a group of
formula (IXa):

9,0R12

._LL/LXO—P\ORH

R10|q11
(IXa);
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-80 WO 2006/ 063154 PCT/ US2005/ 044451 O R2 H O R4 R5AN
NN RRLHOR3IHO (XI) wherein: Xis selected from

w®@200blbk3180d N-Cl . 6al kyl; 5 R, R2, R3, and R4 BCBUSRAO$I044451

i ndependently selected from Cl_6alkyl, C
6hydroxyal kyl , Cl_6al koxyal kyl, aryl, Cl.6aralkyl,
het er oar yR’, Rfi,lRB hed Rt @a rmib;keyxliently helbcﬂed)ﬁcym Hy IC, .cadind, Cu.

Cl- 6heteroc y h.i,s, optiona
substGWdlﬁ‘f’@a " hGalﬁ%’ﬁgaI%H aﬂ?lrg @faﬁa'rlhhate i Gy hetgroaralkyl’
car bawittdcGelACard C @héterbeycldaikgl, eadbrof tuhiched b;efonally substituted with

substituents RS is ected fr
Pyl G SEREied R 45 R ooy s s e Ggegealy
det eGtablagle!s@iPBlercoB 4arbdtye edtathivh Gad tistler,CONPOSIi ti on
of claim 33, wherein the proteasone inhibitor is

represent @ By r3t drél ldepentierti9senedted Kréﬂl hi'drﬁgenamd Ciealkyl, or R'®
phar maceuyt i cal | ¥ accept abl e salt }1) of: ORR.HO
R X ansRN tagetherifaomia 1to p-Riemberegarbaqyslic o heterooxplicingy
fromO, NH,, and N Cl-6al kyl 4 are .
i ndependeRt I%?dé%l %EE@EPWFW@Ii“g@W?’yf@eH ametafca“on Ci-
1. Ghlégﬂqf‘l ¥l d%liralkyp@r ﬁmak@RV%éﬂﬁer repfeidnt Captkyl, thereby forming a
Cl. 6aral kyl, any of is optionally substituted
wi t hringne or nore of am de am ne, carboxylic acid,
ester, thiol, or thioether substituents; R5 is
N( R6) R7; R6 is selected from hydrogen, OH, and

lé% rmadetiby csﬂggﬁtio%%? cRintl et R Be bRRAome iBHibLIED is
2006/0 154 "PCT/ US2005/ 044451 35. The phar maceuti cal
conpasireseniad by steicairshfarmul@?) er m Pharagsytitady agnratable salf thereof

inhibitor is
R¢ RS R8 X
N\)J\ N\)L

5@

X is O, NH, or N-alkyl;

wherein:

R', R% R’, and R* are independently selected from hydrogen and a group of
formula (IXa);

R® and R?® are independently selected from H, Ci.alkyl, Ci.ghydroxyalkyl,
C,.salkoxyalkyl, aryl, and C;garalkyl, each of which is optionally substituted with a
group selected from amide, amine, carboxylic acid or a pharmaceutically acceptable

salt thereof, carboxyl ester, thiol, and thioether.

33.  The pharmaceutical composition of claim 1, wherein the proteasome inhibitor is

represented by structural formula (XI) or a pharmaceutically acceptable salt thereof:
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represented by structural formula (XII) or (XIV) or a
phar maceutically acceptable salt thereof: R R7 0 R3

woX2@6BB1844 X RA NN RN O R2 RB O R R8 0 5 (P1/U$2005/044451

(XI'V) wherein: each Ar is independently an aromatic
or heteroaromatic group optionally substituted with 1
to 4 substituents; lolsR;ZeIectecbfrquC— C=S, and

S2; 10 Xis s ect fr S, || NH, and Cl 6al kyl ;
Y is absent or Zis
absent or is Cl kyIH R” 3 ard R3 are each

i ndependent |y sel ted fr Cl. 6al kyl, Cl-

6hydr oxyal kyl , C 1-6al koxyalXj)l , aryl, C 1.6aral kyl,
het er car yl , C 1. 6het eroaral kyl, 15 het erocyclyl, and
Cl1- 6H‘é‘teéer"60ycl oal kyl, any of which is optionally

substi t ut &dis\Wiédied fﬂﬂl@OQNHUQ{dQ\I@‘Mﬂmlde am ne,
carboxylic, agj d ester, thiol

substi t ueft-R> RRangd B 3¢ WLndZP‘F?@entESS f‘l’gteg E‘Pg‘cqléﬁlk¥lr G
hydr Qg¢d ewvyl €] ;M| aryi20 gsa@k}@ a{et%)‘da.ryl RS, shéteroaralkyl,
romh

sel ected dr ogen, C1. 6al %/

car bdeieeqoyelyl, ml_:creqe@tc&a&yy emyp Wlaﬁlalsmt%&y pubstifpied with
' nde%@@?ﬂt)}eyofﬁﬁltcﬁcﬁrﬁ% cﬁﬁmﬁ%QEBQ&fbr thidt, 8aihkkther UBStituents;
Cl- 6aral \Ri% ] The phar meceut i cal conp03|t| on of
claim 35 eﬂrl‘éﬁRn)& he proteasone inhibitor is 25

repr esent gd I Lad XVI) or a
phar maceu% c%le%ggggg?%fg&p@glaﬁd ?ﬁﬁ\‘ﬁkggfan&- 82 WO

2006/ 063184 corapiises2dostadtiaBl. R R7 OR3 X O R3 4 R4
NNRv NO- RBO- R3O (XV) (XVI)

34, The pharmaceutical composition of claim 33, wherein the proteasome inhibitor is

represented by structural formula (XII) or a pharmaceutically acceptable salt

thereof’
O
R JL N\)k
(XID)
wherein:

X is selected from O, NH, and N-C,salkyl;

R? and R* are each independently selected from Cy.galkyl, Ci¢hydroxyalkyl,
Csalkoxyalkyl, aryl, and C,.aralkyl, any of which is optionally substituted with
one or more of amide, amine, carboxylic acid, ester, thiol, or thioethe; substituents;

R’ is N(ROR;

RS is selected from hydrogen, OH, and C,.salkyl;

R’ comprises a detectable label.
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wherein: each Ar is independently an aromatic or
het eroaromatic group optionally 5 substituted with

wdz20bemedist i tuents; L is selected from C=O, C=CHOR005/044451

S2; X is selected fromO, S, NH, and N-Cl _bal kyl; Y
is absent or is selected fromC=0 and S02, Z is

s enthepharn@cdblicA abipositioh®df RainahdvikBeimthe pesiedsome inhibitor is

i ndependent .y sel ect fro 1. I .

o eRsarsR by PR O R T BEIVIYL s pharmaseyicany acceptable
Cl. 6aarkdeydofr: any of which is optionally substituted

wth one or nore of am de, am ne, carboxylic acid,

ester, thiolgt! orrt higet hg¥ substituents; &4 iR3
|
k , carbocyclyka a

N(R5)L-Z-R6;| R5 |'s skl ected {r¥m hydr gen, OH, X
Cl_6ar al kw,)ﬁ(gd\‘%ggw N teq-t
hydr ogen, Cl - 6al I, LA - gl
het er ocycl yl ; and 'R7 Rd are i ndependent Ie sePect ed

R6 is
from hydrogen, Cl kyl, and Cl1_ 6aralk 20 37. A
met hod for the tr_éfg?lbent of inflammation, ca?rpri si ng
adm nij set ering a therapeutically effective anount of a
pharrﬁé &iti cal conmposition of claiml1l. 38. A nethod

for inhibiting.or reducing HV | ' S
i i ot eF1ig R IBRRED Fa Mot p Rl P SRRty
phar rnsabsititt¢dcwith t arndpobitituams; of claim 1. -83 WO

2006/ 063154 PCT/ US2005/ 044451 39. A nethod for the

t r eat ment Lds sdketaddbag€n@y @tS,aed 8Dsease, conpri si ng
adm nistering a therapeutically effective anount of a
phar maceutX is atleataifoms Of BONHofndN-Gisalkyl; 40. A net hod
for the treatnent of nuscle-wasting di seases,

conpri si n iadbsent @ tieseieagd from Cred ape¥®@s; cal |y ef fective
anount of a pharmaceutical conposition of claim1. 5
41. A net Hoelalsent of FseCitsrllsglt ment of cancer, conprising

adm ni st eri‘ngz a th}er apeutically effective amount of a
phar maceulRi' Gl ansRiposeach odepsdeitiyispleated #om CasalietlHod

for t [ t_,0of oni €~ [ i1Sea kvl
conpr6F§c}rEr)1)a'%§gm'Fasl r ?I?IE%I ﬂglctc ﬁ%frra el’ukglkéz%a?){ly@'é@ ?%Igta V"

anpuriteteadcyelylp hat Gisbeterorddalkyb apy of whioniseptieraly substitued with
A nmet hod for t.he.ireatnent of,. fever DL Si . }
adm PSPPI AP ARt Ry oy PGkt Pl eptpiven

of a phar gac isgal, gonposition of claim1. 44. A
nmet hod for t'sﬁlg(&étﬁ'ggtl{@n’ent of an i nmune-rel at ed

condi ti onpsGOMPLL§ kB9 hydrogen, OH, C;-garalkyl, and Cy.galkyl;

R® is selected from hydrogen, C;.¢alkenyl, Ar-Y-, carbocyclyl, and
heterocyclyl; and

R and R® are independently selected from hydrogen, C;.¢alkyl, and C,.
garalkyl.

36.  The pharmaceutical composition of claim 35 wherein the proteasome inhibitor is
represented by structural formula (XV) or (XVI) or a pharmaceutically acceptable

salt thereof:
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adm nistering a therapeutically effective anpbunt of a
phar maceuti cal conposition of claim1l. 45. A nethod

wo eo6bEs4 reat nent of denervation or nerve i njBPEHUS2005/044451
conprising admnistering 15 a therapeutically
effective anount of a pharmaceutical conposition of

claimil. & MARhet@od Rdr

;(ecti ng the levelQof Rira

gene expreksi i njla shibj e conprisingpr4

adm ni sRET | aYheripeugicatly effective af umg” ofhyra
pharmaceuticgl cdnpogstign of claiml. 47.3A mgdh
for i

altering the warhety of antigenic peptia
produced by the psorre 20 in an organi
conpri sing adm ni S

?.
g!ive

ing therapeutically eff

anmount of a pharmaceutical conposition of claiml.
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38.

(XV) (XVI)
wherein:

each Ar is independently an aromatic or heteroaromatic group optionally

substituted with 1-4 substituents;
L is selected from C=0, C=S, and SOy;
X is selected from O, S, NH, and N-C, salkyl;
Y is absent or is selected from C=0 and SO;;
Z is absent or is C.alkyl;

R' and R? are each independently selected from C,_galkyl, C,.¢hydroxyalkyl,
Ci.salkoxyalkyl, aryl, and C;.saralkyl, any of which is optionally substituted with

one or more of amide, amine, carboxylic acid, ester, thiol, or thioether substituents;
R*is N(R*)L-Z-R%;
R’ is selected from hydrogen, OH, Ci¢aralkyl, and C,alkyl;

R® is selected from hydrogen, C.salkenyl, Ar-Y-, carbocyclyl, and
heterocyclyl; and

R’ and R? are independently selected from hydrogen, C;.salkyl, and C,.
saralkyl.

A method for the treatment of inflammation, comprising administering a

therapeutically effective amount of a pharmaceutical composition of claim 1.

A method for inhibiting or reducing HIV infection, comprising administering a

therapeutically effective amount of a pharmaceutical composition of claim 1.
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39.

40.

41.

42.

43.

44,

45.

46.

47.

A method for the treatment of neurodegenerative disease, comprising administering

a therapeutically effective amount of a pharmaceutical composition of claim 1.

A method for the treatment of muscle-wasting diseases, comprising administering a

therapeutically effective amount of a pharmaceutical composition of claim 1.

A method for the treatment of cancer, comprising administering a therapeutically

effective amount of a pharmaceutical composition of claim 1.

A method for the treatment of chronic infectious diseases, comprising administering

a therapeutically effective amount of a pharmaceutical composition of claim 1.

A method for the treatment of fever, comprising administering a therapeutically

effective amount of a pharmaceutical composition of claim 1.

A method for the treatment of an immune-related condition, comprising
administering a therapeutically effective amount of a pharmaceutical composition of

claim 1.

A method for the treatment of denervation or nerve injury, comprising administering

a therapeutically effective amount of a pharmaceutical composition of claim 1.

A method for affecting the level of viral gene expression in a subject, comprising
administering a therapeutically effective amount of a pharmaceutical composition of

claim 1.

A method for altering the variety of antigenic peptides produced by the proteasome
in an organism, comprising administering therapeutically effective amount ofa

pharmaceutical composition of claim 1.
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