WD 2006/ 102557 PCT/ US2006/ 010676 TREATMENT OF PROTEI N
DEGRADATI ON DI SORDERS Rel ated Applications [0001] The
w@e@sanssappl i cation clainms priority under 35 RCBUS006/010676

119(e) to U.S. provisional patent application, USSN

60/ 664, 470, filed NMarch 22, 2005, which is

i ncorlRE ATAMENET OF P RO TN DGR AT TEONEN S ORIPBR,St

[ 0002] The work descri bed herein was supported, in

part, by grants fromthe National Institutes of

Heal t h ( CA078048, ! hwohe.United States

gover nnment may havg\q{ggar?t?(glp‘l?pillc%tmnss in the invention.
[0001BackgThe petsétt appltcation eairhOpridriO aderBFrASIC. LEId(e)taru.s.

.states require a rapid, efficient nmechani smof protein
proviglge BETHPlealingel Sob) S OnfilsHINaral dardibis: vbieh 1
inco r&E@h&egxeé%fé?&éﬂc n due to continuous cell cycling,

yper nut at 1'on, and chronosonal rearrangenents (Adams

J. The proteasone: a suitable antineoplastic target.

Nat Rev Cancer. 2004;4:349-36Q, incorporated herein by

reference). The prot SAYBRME FUPRE oor esome are t he

two principal cellular structures involved in )
[0002] nt r acdihp togk dpsceibed kereiatveas srpravediingai by egitsofor fee National

; [
Instio O A SPITCLEy e, EMD AR I e B Bfor @At may have
certaimights o the ihoadibnhons t hr oughout the cell such as the
endopl asm ¢ reticulum (ER), nucleus, and cytoplasm
The primary role of the proteasone is the targeted
degradat i on of Ubiﬂ@i{éidﬁﬁhﬁﬁth@f@‘eﬁi’ﬂg- The aggresone
I f mstolded p

is a juxtanuclear conplex o S r ot ei ns,
[0003¢ hapeb@mi,c calidar gates reguivere rapdqedficentaneckhnisi e ppatnids
T anse. .t pr.ot.easo inhibition or, protein str.ess
catabolt, AR Ar BN A skt wgien dieiialog dfipfy SRSt cen
cyclinfgliypRea R Eon, iaRe lcSndoRaliceFaidthenR(AUSS J AN HORLIRMDL: a
.. .Jrends Cel| Biol, 2000;10:524-530; incorporated herein
suitablyantipeenlasiiedyreet. NabRev Garec0RAGWHI Haaineerrosated herein by

refere%t?ég? Ght Bﬂ)téalgg%? .aﬂﬁlmgoa!gg&iﬁgrp? %rf;etrtﬁg‘ t\?zcg glqgcﬂ al%@@lﬂglaﬁ}suctures

ein‘catabolismis of tancer,
involviethh ingatethlamprofem casdbahisthi Tat biogf ofahe pesasempisoiei-ns
—and the degradation of t suppressors (Adans, J. The
charadleitged 48 prvial 3nd peapleste Cﬁlﬁ%%%af% §EnRlgfeg EsdNgMUREEOUS
locatiéBtERughal Uk d11300h 26@e chMGRIRAL ?étf%qwinﬂ?fgff ?uﬁgéét%s, and

reference). Thus, there is’a need in
cytoplasraailive primatoroleloEiba pedeashae id the tdrgeged dbgrndaion gf ubigeitimated
tﬁ?o i sm as .wel '

_..ca I |..as screeni,n t s, to, devel op new
proteif PR FREE % Bt SR ERTR R b0t Bopraes and
proteas@mh g edbmpenetsY vdidh SaiRAAFsPOnRAb gi’@%ﬁ‘éoﬁe Gh1EBIABR BEPlotein stress
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associated with certain pathologic states (Kopito RR. Aggresomes, inclusion bodies and
protein aggregation. Trends Cell Biol. 2000;10:524-530; incorporated herein by reference).
There are no known treatments targeting these pathologic states.
[0004] Aberrant protein catabolism is a hallmark of cancer, and is implicated in the
stabilization of oncogenic proteins and the degradation of tumor suppressors (Adams J. The
proteasome: a suitable antineoplastic target. Nat Rev Cancer. 2004;4:349-360; incorporated
herein by reference). Thus, there is a need in the art for treatments for diseases that involve
aberrant protein catabolism as well as screening methods to develop new therapeutics to treat

the diseases (e.g., cancer) by targeting protein degradation pathways and components.



Summary of the Invention [0005] In one aspect, the
i nvention provides a nethod of treating a subject
wadobanisay from or susceptible to a protein PCT/US2006/010676
degradati on di sorder. The nmethod includes the step of
“admni'stering to a subject in need thereof a
therapeutically effective anobunt of at |east one
protein degradati ostumﬂh.lrjalofdrelnlvantimtt ai n enbodi nents,
an inhibitor of the roteasoge n1n|stered £
[0005]c onbi nbxnrspgcthainvERIGTEYHe é’& F%@Wesubﬂer‘f‘ suffering
cer I 198estths St 6f
from of iy E P 2T @P?%%@%%Péﬁﬁg‘.‘fo?32?&2@2% ST
admintte&pD$ith b @ubjecliin acatetherebfia r}arapeumaély effieptévecamnquut gf at least one
proliferatiaq order. i s, cance r.ef :
proteig fsareentg Dieter A RETEaNEERS & BRI ShiEdropasome s
admm?ﬁ‘ﬂér@d B c%lﬂﬁiﬁdt%ﬂmtﬂ SH6B1FiIBr of e RPGETme. lihe@shinGartodiments, the
ung cancer, ovarian cancer, prostate cancer,

protenh dv@radat@nd@sordarms oediaar peolifoniine disgrder pipa Bxfo@,qué Sﬁposmon
itio sarder. i s

dlSOI‘dglb plﬁ\da@g}c glcelglﬁ% )grghﬂatl?)g@hs% nggdgaZ‘l@erpa{rrl lglrerfesrg%d S
embocﬂhﬁﬁ@sﬁheféﬁﬂhb Baticenisondios ﬁl@&eof thaltiplel myelanmyi lealpmiie, lymphoma,

| at er al sclerosis, anyloidosis, Al zheiper's di éﬁb
breastApRSeariyog Cancal, OB CARFEONEPIRE GRRGrsy and; BE, gancer. ?g)

> 68458l apRBEdrbellar ataxia,

e B30, PR A ot
prion GBtdze dP@f(lnwrléatllsé@e,d{m&iﬂgtc&))mmb@asc rfamilsy apytaghiefateral

t d t d th d
eSS e O Sor e T Eoch o e
cyst1cmb'§1§ P‘?&ck @dl@&@& %r'le%%’o@ dkmeftid. nhi bitor to the Cel .

I'n certain nbodi nent's, the cell is one aor nore
[0006¢e| | f rrmnmmhwbpmtth@mvantm nrayides aethod jof tiggines ?PH exhibiting

i ment s, cell. fr.om
sympt@aﬁé) AEosH cgelg}:aglﬁ;‘é n glé?lde éﬁ?éé#gha npciéfdeg’ El%r K cg(é'aﬁléﬁlgtermg a
theraﬂéﬁﬁ&ﬂ%fﬁ@ﬁv@ﬁhbur{t BBN@}otelh)ﬁﬂ@Iﬁdﬁt}drﬂshlbﬁar 1o th@ E¢ll. cllneesrtaln
hemat opoi etic cells, blood cells, epitheli

embopigreatsyherasih ippresoremers|of & celh fiopa? Wbé%fﬁ eef C@@FF@ 88l Bcertain
emboﬁ%en?sn Tthad(:%p f}/o%g sﬁHQ&GT &R érsmox@%rf%@ﬁe ﬁ%ﬁSﬁf@%ﬁ@U@Gll (BMSC), a

neural stemcells, solid
perlpﬁdﬂﬂﬂﬂoo&mbh@)ucmm el (lPB(M@)sé;ymphocg‘@s,t}mmnfolalw&ﬁ;dhqmﬁpgowtlc cells,

blood}:@gﬁﬁ %%lgtbéir%@%&@l)oﬁﬁarg%s pf ageﬁsL ﬁglmaﬁ}( F%Pf cell#dpa%’ent derived
tumof IR drﬁlﬁﬁ% &ﬁ@&@ﬁs l’t“e%lldtoﬁdlé’tﬁ:ss,tem BéllszﬁéMaladﬁéin cells, solid tumor

estab nor nmal l'ines. Inhibition of protein
cells, e gstenstates ofn q:mtahmmsodlmer@te,l the culinrerd eelbis one Phmorg @l M. 1S,

e SRR O R RS S PP A s o,

primd?y @hEbdlabitishebRortfl Bl Bnddl dilgbikion g pmidin Id@g‘rada‘dunkpathways in cells
provi des a new wa

y of killing cancer cells ‘ngﬂ I n
sndegroteefress fsed Lo celeriy Salers rGuFled SEcHE AU b ncef in
which %%hcfn CQHSS#QJUS&& &tgfnfs%gsg.%nfrg zﬁi?g%n gé’g?&@a%bh%lﬁbitt& provides

pre nyel o es the step of
a nevaday bf Billeid dagcdracHs.subj ect in need thereof a
t herapeutically eff@(e:tl ve .anount, of a

1900T]cgr addtieaRaPHARRER" BF gt BBk prasod Ha Eiag astbiec
suffefily Fi6H H%uldepIbRito HSHRO hiyBloghal OrH¥théthed SicRides the step of

administering to a subject in need thereof a therapeutically effective amount of a protein

degradation inhibitor, to thereby treat the subject suffering from or susceptible to multiple



WD 2006/ 102557 PCT/ US2006/ 010676 mnyel oma. Due to the
production of inmunogl obulin, the cells are under

W@r@hADIFSBt ress and are susceptible to cell deet/bS2pem0676
i nhibition of protein degradation. [0008] In another

e §5hiaks o CEpbRIFTY AORBYLLRRIE LISt Dbt BN R Ins and
are su@é@hbl%ﬁo calhe&dth ugheintithitadof m@ﬂeiﬂﬁibgrddb‘&omt ep of
dm nistering to a subject in need th

[0008{ her ap i enethiTagpest.flae IveRioRspifle? ms’%sﬁ&e’ bepting a subject
t
N L e
admirﬁﬁ&@@% tod sQl(BjRi inl eyt d’teremf atthenpeasipatyt ¢ffachiee amventtdf@rprotein
rovi e of assessin he fficacy of .a
ool ol AR e Bt FRrt P eem o S isballi iq breast or
ovarleH‘cectn thod includes t he steps of determ ning one or
e pre-treatnent phenot ypes; admnistering a
[0009(] her apélmwetcmnbﬂlpr agpeftetheiiveenting prividss aangthed ef gssessing the

ada i nhi bit th t
ety B BB QP Bt s B £ o Bl o
steps bf @e@érﬁﬁﬂﬁlﬁ\ﬁﬂnb Br ifdee Preateatmert @BEadAics caininfidping Qrtherapeutlcally
wherein the nodul ati on of the one or nore ghenot

effectivecineameaf @protaindysradationjplybidordo thpegbisghan Heﬁeﬁﬂ%ﬂ & B one or
more BB L 0T LR AT, S DA
wherdl ljeagbdddgionpfitheaticest mbrke Iphamotggpg ivdicates ¢ffibadyi afarprotéhe

nmet hod, | ncl udes the steps of determ ning one or nore
degradgtion; pRib{iREHeaFR ot ypes: admi ni stering a

[0010her apgy ?rbtcé'ﬁo'tﬁér ai;fefzte el iMFerfitR PRividls adRetBOd bEmGARoring the
inhibitof to the subject: and determ ning one or nore

progrpdserfatsypjest teingtreatesd With an aggrpsemiecghibitor. r Bag methpd ioluges the

s B LB AP SR 5 TP ALR Gl

effecPEHRSRNET hhgRédohRnhibitefoROéubj e{c@chdl]deieﬁnﬁmygebne or more
further aspect, the invention provides a nethod of

phengigpescfiengn itia) lpp@@d of igatment Wilbithe pELI§EYRAHRIGIGR wherein the
modu%tﬁo Fhe op EF}?H &QB?EH%)OWIP%P m%egte?ﬁdlcg 69 5%?@0‘1’1%11}111)11:101’1
n e nmetnoa 1'nclu S

b tor es the st
treatrgk@tter m ni ng one or nore pre-treatnent phenotypes;

0010 58Pt Dot ah Y BTl e

with 9?0%1%9 IQQatfotﬂQhQﬂ@er%r PR eRREIRPE ﬁn‘b@én abd:80atRM inhibitor. The
eriod of treatment with t ein

methotbpchdat thersteps bf Bétemriningtone oF mormerertmunem ipbpnasypashe
e .or

acmip Gl L RURLARE HEoBOur bR bRt or ffbior o th

subjeb€ aBeASiRideht beAbRbe }Weh&?@es afcO bR iditidl@griadlaf irediment with the
i nhi bi tor. 0012] In an t he above-descri bed

protetisrgeadetion inbilptost wheteiadly madelption ofihe Bne oF mpEs phenotype is an
1ndlc§%§c§1f tﬁﬁtacg% st&%lleF fﬁtlﬁéglﬁf o%@/@ PavBlat ?&lﬁn&ﬁ résé@%%'t@ treatment with a
S, aCIn erivatives,

protebﬁdetg@ll@ﬁblb uﬂﬁlﬁto@A\DE) SAHA R115777 FTI,

i 66Hol arsen I OXi 17-
[0012] In any %?Ihe above- ﬁesclnge({ gslpgé(tls,q[ﬁé proZein degradation inhibitor is
preferably selected from one or more of tubacin, tubacin-like compounds, tubacin derivatives,
bortezomib (VELCADE®), SAHA, R115777 FTI, '®Holmium-DOTMP, arsenic trioxide, 17-
AAG, MG132, sapojargon, NPI-0052, or other compounds described herein. Tubacin,

tubacin-like compounds, and tubacin derivatives are described in U.S. patent applications



AAG M&132, sapoj argon, NPI-0052, or other conpounds

descri bed herein. Tubacin, tubacin-Ilike conpounds,
wan@etiodsari n derivatives are described in U S POBRUSING/010676

applications 3 WD 2006/ 102557 PCT/ US2006/ 010676

) 0£:289,:850, -y P olUs S S N
s Sy pR PR o585 1 AT T S22 s
U.S.Sh0/ 874212X %, fildd Jeth DULY0d; eac?@0@hick @iﬁic&‘?o%dq{bréiﬁ by reference.

i ncorporated herein by reference. [0013] In certain

[0013br ef er e geréaibpenereask nbodimerds abo eberssdsseiileat! asppris tlee protein

L ' l.phi bitor is a conpound of

degapﬁgﬁﬁpgﬁﬁﬂ%sa%%&&@ﬂﬁ%?f@%ﬁﬁ " R2 wherein each Xis

i ndependently 0, S, CH2,Ror NR3; Y is 0, S, CH2, or

NR4; Arl and Ar2 are eacp independently an aryl group;

Rl is a lower alkyl gro or an aryl group; R2 is

hydr ogen, a | ower al§ greyp or an aryl group; and R3

i s hydrogen, a |oweral kyl Qroup, an aryl group, an

al kyl carbonyl, an allkoxycarlbonyl group, or an

am nocar bonyl grou ' rred enbodi nents,

Xis for both dc€urren . certahn preferred

enbodi nents, Y is S In gertain preferred

enbodi nents, Art is phe J or substituted phenyl. In

certain preferred enbodinments, Ar2 is heteroaryl,
wheremor e preferably optionally substituted oxazolyl. In

certajn preferre e iments, RL is phenyl or

saﬁéﬁ%ﬁweﬁﬂ@ﬁ& 0, m’m&%@r ably 4-ani nosubstituted

pPiYeRYd, s, A, &&qRai n preferred enbodi ments, R2 is

hydrogen. [00141°In certain enbodi ments, the protein

dégr abAnaire tashiibdependangy eh aggrafp; t he formul ae: 4 WO

2000 ARRRRTUGFTLIFPRSL9108, O H N N SH

R, is hydrogen, a lower alkyl group or an aryl group; and

R3 is hydrogen, a lower alkyl group, an aryl group, an alkylcarbonyl, an
alkoxycarbonyl group, or an aminocarbonyl group. In certain preferred embodiments, X is
for both occurrences O. In certain preferred embodiments, Y is S. In certain preferred
embodiments, Ary is phenyl or substituted phenyl. In certain preferred embodiments, Ar, is
heteroaryl, more preferably optionally substituted oxazolyl. In certain preferred
embodiments, R, is phenyl or substituted phenyl, more preferably 4-aminosubstituted phenyl.
In certain preferred embodiments, R, is hydrogen.

[0014] In certain embodiments, the protein degradation inhibitor is of one of the

formulae:
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or OH N HNSOHO OO\ S\ In certain preferred

enbodi nents, the protein degradation inhibitor is a
wa@eopaosd’ of the fornula below with the PCT/US2006/010676

stereochem stry as shown: 6 WD 2006/ 102557

PCT/ US2006/ 010676 Ok N HN1-1 OHO OOS)r- O

HO N These conpounds |of the invention arey

particul arly useful ca
conposi tions, and BN¥ts of the invention [00?&] I n any
of the above-desc[%ﬁgg aspects, the propein
degradation inhilg-tor~gs an HDAC i nhi bitor. Conpounds

applicatiaonp . filed February 14,
ebruary 14, 2006;

‘ filed Ma 9, 4001; U.S. S.N.

| ed Nh%) 9, 2002;™~&nd U.S. S. N

10/ 621, 276, filed Jully 17, 2003; each of which is
i ncor porated herein er epeg. cermain
enmbodi nent s, the ﬁwmw bi Yoot
preferably inhii;;ikaDACG In certainlenbodi nents,

the protein degr@datyon inhibitor is 56%0|f|c for
HDAC6. [0016] I'p any| of the above-descri bed aspects,
t he protei mdegradat] bitor preferably inhibits
HDAC6 enziymafifc activity, th reby inhibiting aggresone
nediated| protfei n degradation. In preferred

A1 he protei n degradation inhibitoror
inhibits the Ctermnal aceylation activity of HDACS,
t hereby inhibiting aggresone nedi at ed proﬁ$in
N

In certain preferred embodiments, the protein degradation inhibitor is a compound of the

formula below with the stereochemistry as shown:



degradation. [0017] In certain enbodi nents, the
i nhi bitor of HDAC6 | eads to the acetylation of Hsp90.
wab@eaessyl ati on of Hsp90 renders this protei NPCEES2006/010676
active towards a nunmber of Hsp90's client proteins,
t her eby augnenting proteon stress in the cell. In
particular, for prostatg and breast cancer, the
i nhi bition of HDAC6 and
Hsp90 |eads to dini ANShed aCti vi B ndihog
receptors due to the finding that glucocorticojfd 7 WO
2006/ 102557 PCT/USZOO@\» receptors requioe Hsp90
function to engagergl ucsyti coi ds. Therefore, HDAC6

ngs ogens I n prostate cancer.
bove- descri bed aspects, in

pdi ments, the protein

S an aggresone inhibitor. In

[0018] In any of the
certain preferred enb
degradati on inhibitor

i nhi bitor nor efjof tubacin, scriptade, or a
compounds d ' g_certalin other

enbodi nen ' i bi Dy e of
t he described in U S ONsS,

N A gz 5 10, filed Febru
U S. S 60 3,172, filed February , —S. S. N
60/ 289, 850, filed May 9, 2001; U S.S.N. 10/ 144, 316,
filed May 9, 2002; and U.S.S. N 10/621/27/6\filed July
17, 2003; each of which is incorporai n by

reference. [0019] In any of the above-\descrybed

aspects, in certain preferred enbodi nents;

rotein,degradation inhibitor is r ot easo f
These et SiHhA TR ench a1 pradiciBruaSefbBife BRo0s mparmaceutial
comppsiAbRAGRTEItY sHhdinkelitidnS one or nore of bortezom b,

sapoj argon, and NPI-0052. In certain

MGL32,
[0015¢nbodi MeArsOf thabgirecieserthndespasts, Bictmwoteinsdegrasiotipo inhdbitor is an
i he [ 20]1. dJ.n. f the ahove- cri bed
RDAETAREHBE G AR AP B dgath BRI S it
appliqationseinS. S greddas| 510, fikbiFebivary 14 2000EPSiISIN. 6®TTYV.ETD, filed

from HDACG., dynein, an N-term nal epti de of HDACS,
Februgfy (s 20U SIS e 236530 FIBAGHY 01 30006 PP Al DA bafiled May

9, ZO(QWU@S‘N? 1 Oi@?,&7ﬁ'ﬁl@5 %186“7 ﬂ%%acﬁ’x%@vizh%eh 1s.§nc[o6%c§ﬁed herein

sufficient to nodulate a phehotype of a ¢
by referenemylngkrtbinendiodiserds slor prowth deppadation inhibiee prebmbly inhibits

ef erred enbodi nents, the henot ype .can be |
HDA‘@M%“&F‘@H} R Pl Psdy dheiadion g isksa seasifi for HDACS.
[0016par ti Cul @ty dFBREBRRLIQEribed QERRHUNthe ROEIH ®gradation inhibitor
t hronbocyt openi a, neutropenia, osteolytic | esions,

preferplli antbithIDAGMenmymetis ataiyythereby ahibitisg hEgres@nemnediated

. en] eupl.oi f ture plasma. cell. e
provMBEEARLGE T rordhELIL L el L, BLASER Bl B
C-terrhinbldceylatiap aqivityios HIPA QB tHE@bY irﬂ;ﬂﬂﬁ%@é&g@omd B¥@hte@brotein
cbgﬂ&g%resones in mature plasma cells, Al

Buitination in mature plasma cells, HDAC6

0017RSSOCH B éditirh B BRs nk TRl ' i
[ ]gel Lo o E\llﬁé\% h o(? u@{s’qu% W‘% ggH@jfé@Peaﬁselo tRe acetylation of
Hsp90. The acetylation of Hsp90 renders this protein less active towards a number of
Hsp90’s client proteins, thereby augmenting protein stress in the cell. In particular, for
prostate and breast cancer, the inhibition of HDAC6 and the subsequent acetylation of Hsp90

leads to diminished activity of steroid-binding receptors due to the finding that glucocorticoid



proteins in mature plasma cells, level of caspase-8 in
mature plasma cells, level of PARP in mature plasma
wa@edbap2sshym di ne uptake in nmature plasna cel | BCT/US2006/010676
dil ated ER ci sternae, aggregation of mature plasnma
[
reocpiy [Guird EAR% Mol [ AR AL, TheTBbl 20 Wibition
leadsde deorbamed msrbfvnh ite essrogep frobreash sanagt mltthandmgeq& it pmstatecnancer

t at f th I t t
0018151 o dh gy SHEE bty EhesRPaastis W B Tig brelsed itiafuprus, the

proteft ®lgfadaffors BBitito &thh de@Fd¥Bink Ahibieots Th Gerfdllbf)fé%rﬁed embodiments,
transnmenbrane protein receptor state, and nodul ation

the aggresoaiel luhlbrtmpus onepPhm@eRighbasin, geripipdshar @ aermpyungls ideseribed

e s B b BBl S KRS0 REAL B0 B

compeﬁmsdieﬁc&mea in aI Slqﬁreaaslqalicaumwcﬂr S Mo 166/708,51 evelkd BEbruary 14,
ocytopeni a, neutropeni a, 0st [

20061085 %%60/%},,&7%,5}1?@ F¢Wﬁd&e;¢Q§i Doy 01,830, UK, 2001;
U.S.S.]IQ.S%/flJléEBﬁ]‘Sfﬁed IOIX?@@@UZC ?5{?99}69'1 96 1e5f%19f19 2003; each

pl asma Ce percent agé i gnant “cel
ofwmﬁynsnmtiomlmranpﬁhkaembymﬁdremoe pl asma cells, | evel of full
| asna ¢ IIs evel

engt h _caspa ture of

0013157 dRGoR Bk ve-faetibel sPedih stiaie progrrted embddiments, th
protemgwailbrpﬁ]h%tom y;?@teag&ﬁe%imllﬁ@k | By cektaf r8feBSd bR®bdiments, the

thetreatnment is i cacious. [0023] In preferred
proteasetsdnhibriesis oan of mereeidwricromibe MM B2 saposreare and NP1-0052. In

[ uit tlonlnrmtr ells,

Ceﬂalﬁl% Lhodﬂ?en}f%D%evpera%g%o?nm O C ggls a COIl’g)OUP(liI dgﬁCPILD%f H@‘gglve d
[0020or m ofln RARBS thﬂ%@bﬁﬁdéscnb&ﬁtspb(ﬂi i@ Bertdi@ pf@fed embodiments, the

non- hi st one_proteins, cellular. ubi UI t| nat| on |levels

prote%ga@g‘pgm m,l?ﬁ)[mr@é FSd }Eﬁptléﬁ Qfﬂ*‘(%ll fgom §1n an N—termmal
peptnﬁ’s]E ﬁ@BA@%‘ 1%33%@{1&%08% '@EUQHQJ:I‘PQH{prérréJ‘erHWJdﬁ%Qnts, the
asma Cef SInlca at t etreatmsn I's

-termﬁrfall W@@ gept[cféﬁﬁgquﬁbmnfanyn@fuletth e phtvgeddsaellbed

spects, in rtain ref ed enmbodi nent s, e
(002810 81t apnat PgPhir SDeFh A% RGBT g Eapments, he
phen&@pOER He%?@lb?m&%ﬁ] c‘ﬁﬁfcal @QQelaé th re%ﬁ@td’h siFhadheAtfent or

can i ncl ude further step of obtai ni ng a second
comppiud, ggeroEl theempoeytofengnneuitopsub, estaolytjcdes s, bﬁncamn,of

imml}enﬁg c—?rr%: t%gglcﬁéu%%gﬁf gCteSr%e}lé ) Cea[rntﬁléplfnclgrtq% atur% glasrr}a cells,

perceflage oiinalifigint balssadei@tionsstb eNRbURE, apbptekis af ﬁ@ﬁ@@ Qlasma cells,
period of treatnent with thelﬁgrotel n degradation

level phAGEBFOBIeS | iy wekes Piepma fglsoHAed Hbigvidinldaftin mre plasma cells,
HDARBRS ?a'tloh it dﬂaén@itlﬁn%aqu@rpﬁﬁﬂ'l ?@H 5 SHEQE Ryelk %Fublﬂﬁjﬁlﬂﬁged

urt I nc e ste teri
proteink éu myamndz plaahh yeltst fovel cbﬁcas;am}ﬁ nh nefure |ph1snma ce}m flevel of PARP in
addi ti on rotein r.adation i nhi bjtors
et s col (BURInS woiees i Bl RtsE B e mac o
aggre@@tﬂﬁf ofaRBuRfplidie @6] ddpeaal of%ﬁiﬁlb?logﬁl%sqg %dtlﬁl@ plasma cells,
Inhibitors i's an aggresone inhib In certain
acetyjatien etateeaf nontusiveeprotsinsaacetydaiian efifastote privteined giobilorbaguitination
state 8f t?lg %élpul p(%otae{jnaslt stgte of cell cycle regulation, necrosis, markers of apoptosis,
apoptosis state, Russell body formation, cystic fibrosis transmembrane protein receptor state,
and modulation of cellular protein deposits, or global acetylation state of cellular or

extracellular proteins.



inhibitors is a proteasone inhibitor. In preferred
enbodi ments, the additional protein degradation
WO dvehd256T is one or nore of bortezom b, tubacP@r/US2006/010676

MG132, sapoj argon, NPI-0052, or a conpound descri bed
herein

I n,certain,oth nmbodi nen So I
Oozz]degr adgxtl?rgfqrreii Inglpgp?si g%g(ﬂrgassgn : er &3{3 é&{:egbf‘%ﬁ%%fomes,
throm e%dnéL@roHelﬁa ReoBic 1eddts] B@ielpaﬂﬁ,lmhiuﬁoc&ﬂ‘dlency, renal
60 7 510, filed Februarty 14, 2006; U.S.S.N
1nsuffﬁ&m%3xym€12alccmiaednquéblrlfdlm ymatyre plawes calls ercagtage of malignant

cells, ity iy Wt by Ry g e

plasmd uéns fevel &Qﬁﬁ len@dCPARP imvriache psinacelis)or aggregation of mabye
reference. [0027] In any of. the above-descri bed
plasma g¢Jtse inglicajeg ﬂéf’é rﬂiea‘ir"r?trBF@fl%? Kacie¥hodi nents, the nethod

urt he
00237 1T GEFRAER ERELGRC Ly 88T, B AORRTIDACG

ubiquitinati@: tesatnichdaneseeéistlsyel iof cleaveddorm pf edsprseed level of cleaved

o S L R el OB
levels P%%%&%OQIQ{IQMA%ONEQQ 281 clyBle @M gOfatibAcor deposits of

e-descri bed aspects, in certain preferred
immueegiobliline in maturhelasie eelisdnsigaten dat thedreaarant 1s efficacious.

o- admi ni st e
o024 2P ORISRl EDGIRHOBEEREH b,
methoiﬂgﬁﬂhdes?he ﬁﬁttﬁgﬁtb bﬁéﬁt@;ﬁf@’:}aﬂmlyloggﬁhstantme frhm esmbjeet;tand in

n certain enbodi nents, the chenotherapeuti i
certaip ARBRUMEALS, CHLSE HIBTHELT RIS q@h@tﬂﬂn%l 6§%9PE}6%L9? ickl shfple
from ‘Ihelﬂ% (%J[I‘ aci |l /5-FU, pam dronate disodium anast rozol e,

Snes ane, cycl ophos- pham de, epirubicin, |etrozole,

[0025\] or em fhemmy offthe abmter@nd:mbeﬂlaspbcyﬂmmemaonmefemeé@mb@dmﬁ@ts the

methqgLiar PGSt L E e AbLOREI ISR Y SHOAET S RN Rscifipha second period

of tre&ﬁﬁﬁ%ftﬁ%e@ﬁoteﬁfj&%&ﬁa‘u@n ahedigh-e, zol edronic acid,
taxol, vinblastine, or vincristine. [0030] In any

[0026] he abdw enyleftbe phet-despraladAsPIcss, EePaEAHPLS éﬁfr@@dlmems the
he
merb GG b Eesgh Fise SERIEE il el PEIKARS  FOTRE hnt of one o

more RAENSHA @ﬁﬁelh@eﬁraaﬁtaﬁﬁﬁhﬁltbﬁﬁﬁ dieyslmbjeci or qetlefle ceréadn preferred
enbodi nent s

T e T A
1nh1b1‘?c9rp lﬂl LR gfﬁff?r?e%l dndbodiflemE 6k Rab&she o?moﬂdﬂ%ﬁﬁproieﬂ?degradatmn

eér ence one or nore of the follown
mhlb]ftdsre s 4 preteasdrpeirthjbitoc.ulit pm&dred embgdlnmﬂt% dreeadlddmnalspmmm

the supject, or cell b t
degraiorgBHiPHP i B SEITER RaboTEFRm e 18Uy A e UGy R NPI-0052
ora c@fng)oﬁ‘xﬂ{ \§esBRBIIONrSh & riaGEbther e(n%@ﬁhenta thPpioitdih @e@hdation

bl 6od nononucl ear cell gPBI\/C r{iphoc tes hai r

inhibftar ik ou¢ exsmots afdle ewnpan @d%érlbedelpi Repatent appligagions, $hS-S.N.

60/773e DR B AR IRCEL. '2@06-&?@{&213?’6&%‘30% G Beor) 187006, US.SN.

or dander
60/289€3%8t ARAIN € 2D0eM Ge8 NS 10neuBab, fﬁédéN’Iaty@I D802; a0 {dS.S.N.

[
L0/6XIEE Rlparbiy o, BOOY oo LV iNgR HOBECSPYR I B R refoiehee.

[()()Zﬁggr equ%ny of the above-described aspects, in certain preferred embodiments, the
method further includes monitoring the treatment or progress of the cell or subject.
[0028] In any of the above-described aspects, in certain preferred embodiments, the

method further includes obtaining the nrotein degradation inhibitor.



nmedi ated protein degradation in a cell. The nethod
i ncludes the step of contacting the cell wth an
wag@eassse i nhibitor. In preferred enmbodi nent SPCT/Ki82006/010676
aggresone protein degradation is nediated by HDACG.
n certai f , f
1002917 " clg ol iy 8 e FEBRE AR PR i L URAA PR dihdoBhients, the

meth6@@rridainchides eo-hdiainisdring dne ot erdrabfia pliesiatherepbutic agent, radiation
enbodi nent s he ag{ gresone i nhi, b| tor is tubaci

agent borsrpategsel é’?’q lpienl pgrm; oF angntizntlapmatn, ass %Y}Hefs}?@aa In
certaigles i rOHEﬁ%}‘R% i cHeg‘ﬁJ@ﬁér%:)éhﬂg 25N HRAbRIFGD 'ﬁﬁﬁuﬂﬂﬁa&??alomfene

ereln [n"certal n ot her enbodi nents
doxotd’meammg‘gmmaml/S—ﬁm pamsironae disediom, amaswozsfle, tenemestane, cyclophOS-

phami eg@%lfl qaggl/atsfcr Il@%%@hﬂffef%: S'Hlvgét i g}lg?)ggllgieﬁgrtgégg?a’stuzumab
methéﬂh e?ce@ h‘xe&@@l‘o_f Zé’et:ﬂtz 2docf3t'akél dﬁﬁ’éh&@la 'Edétolébton%oﬁ)ﬁndlﬂe Srib1Bbtine,
0, filed May 9, 200 S.N. 10/ 144, 316,

capecﬂtab@a, gmylegn asz@@tza zohetHonic geig, Wolmmbmtuzez 6! VIpTigde ul y

[003(?]7 200[% an gg?f%OY%@%S%QP%dS a}spgéé% iR 951‘?2{ ﬁgrel?&?e%f c{fnl?&ﬁlments the

ef er ence. e I nven

methfd Qxidemchidotdinshriiy ondeniiory bffie precaeutindat & poemmmumd
or nol ecule to _inhibit proteln diejgradatl%in In %
phenqtypese prtdpidahsaeiPe e Belsped eppodiBitntct eﬁbanéaréen pnotype s

d
B
embadighentsiithe referangetveti d¢ yypeorafiore o€ thedbllowingeeadisfrom the subject,

culeaieiS eyt enle GoREURR R o Sl Brh et Bih el Eeotprpg. 1o
certaﬁlaé'h%daﬁh&ltmh@é‘éﬂsQrdrr?tﬂé@ﬁbj@ét A0 bEnOharréw $i¥BhbI cell, (BMSC) a
nol ecul e, a peptid é&ﬁr pepti dom nmetic), or a nucle

peripheriabiblpod n@nﬂnwéftar @eli MED, lymnhmyéﬁSnbalr @chles bb}@ducglés other

eplthgl}é Ogl:lsngﬁé:e;gmesuiré@l\lﬁsy cehp p%%{aée cé}lc@f‘; & ’a%‘MIlvlgMn’lor cells,

normé] GMNAndroddNRematspoi@ict s@drﬁl cgltseh@rralestere oo sstRhiusor téis, or
peptide is a peptide derived fromthe HDACG6, the
astrogfefei n- bi ndi ng domai n of HDAC6, the TDAC donmin of

[003HDA05 Thgofet @&tnﬂ‘é ngktenh'%gﬁ) es%l?ﬁetﬁ)cf & IE}HIBHﬁl ggresome

I'n certain preferred enbodi nents,
medmtad poaitia degradaiiunanraeﬂlh Ahe mettexd melddefsrthmtap bf m:uo}mg dife cell

with 61? %Jsg)?rfﬁ 1}#11%&0 o q:quﬁgc? éocﬁg)gﬂgb [ dlgggrgéc?slﬂ%pro?em deé)radatlon

is médi@&ﬁb}bﬁm‘tGn{htc'eﬂblﬂ%ﬁ‘&‘eﬁ&ﬁémﬁﬁﬁl%ﬂﬂs Ntie re@@3rthér idcludes the
further aspect, the invention provides a nethod

step gfornhémmgmote@@ome pEigin d@&fﬁféﬁmﬁdn therrellmdn pertpin preferERsls
emb 1r%eﬁc‘t% GRS a%rff*sg)% ﬁ.ﬁlﬁj tglgls z1?uba% n,a %éllﬂégﬁﬁd cr?%%gh%f%g,eor a

or mat’i on npound, eval ta

compehd ideatifiehbye Hﬁéﬁiddaﬁtldenﬂﬁﬁhg timdadate osrmpduaids andatribed herein
nodul ati on, of one or nore phenotypes.to a reference

belowafryesriai efher sbadineeh th%%&gr%q@éleﬂé@blterolﬁﬁaa REmRER e

comR kB PSR aglt oD Sl ekt 1
2006pHe8.HiN. I6ﬁ/l*763;1f72,aﬁlsdrﬁblbrumlyl ldc R0@G; LAS ;9apt60d289,800, &led May 9, 2001;
0.8 SKC1 6154 886 Fied May 9, 2002; and U.S.S.N. 10/621,276, filed July 17, 2003; each
of which is incorporated herein by reference.

[0032] In another aspect, the invention provides a method of identifying a candidate
compound or molecule to inhibit protein degradation in a cell. The method includes the steps

of contacting a cell exhibiting aggresome formation with a candidate compound, and
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[0034] In certain preferred enbodi nents of the above
nmet hods, the nethod further includes the step of

waletenmssi ng a phenotype of the cell after an PeT/UB206/010676
pengd of treatnment wth the protein degradation
i nhi bi

detéfm%%%pﬁmmdg k?etr c}.? E/ﬁ r ﬁ{%\é@\%?%org@@ pﬁéHo {ﬁ%fls [ ative of the

efficac |o'f me%lmp%%ﬁ&‘ etrf@rialh dnESRdASEs,tthe eandidatd muleaule is one or more of
tment’ or conpound. Phenotypes inclu

a smalk ﬂnobﬂiﬂowpmén ier, penb@nmmgﬁéwb &I 2 NYSICKG ﬁ%é alf%‘g}%‘ﬁ §hefe°f

(1nc1u<f\§£ 3?;65}398 ,g?;@fgodgdg %@y %nré%%n ﬂr@ﬁ}‘%& 'eﬁﬂb@&%nts the nucleic

mat ur'e pl asm cel
acid is Qﬁgﬁ@ﬂtﬁRN@fRN@i SR Tor DA sIn ecatnypraferod esfoadmleajts the

|
peptidentsor et e dotna g B DAL o Biecinein e B0 npinSEFDRCS, the
TDACS lrrllasu’l &Eﬁ?&:&% -téﬂ &s' QHD HOARE (HDE Abtintih A6 IODAICS. In

U e plasima ce assoclation with dynein in
certainrbfti@d pinds ditnened, the smaéll rhmllearle iseqogti’esnadfln ebHefiNedtiiomae digrary

of conmrg?qtqgslt ﬁ;@gxgglggaﬁetgg%& ?rggoscfxg)\gc ¢l tb? § ég?tegmnﬁ%%ﬂgﬁﬁen%type
compr%I ?‘ﬁﬂﬁ%ﬁﬁ%e%as&hﬁﬁﬁltﬁiuﬂ@nsﬁkﬁ{a@k&eérﬁhgmt ure pl asma Cel l's,

cl sternae, aggregation of mature
[0033]cel | s, Imbemsfumlmx espechhemisy¢riisnlnragdes mathod éorpqva fng a test

compc&n{% j}he Y %zﬁgi: lﬁg?s tgt attef @f con?a%{!g%b %EIF F‘)ﬁ}lﬁ’i‘hﬁ% %%%l-g?ol%e
formafbB{veh @ftest @binp&ie, €nd Eveluskiag Itl&n;ellrfeﬁowmgszonma? lodiersid
apopt osis, apoptosis state, Russe]l %/ for

oy At mEEEIGS one S SWEHBIBRE PR BUSFISE SBRE.S 8 lisation
that thSIt gﬁgg&ﬁ} rﬁ%{ 0 ukeflilay Eﬁotah%gfaaaﬁ’(ﬁpdl%rﬂ&n tré&fment. In certain

ron state of cellular and Pxtracel |l ul ar
preferﬁHdQInﬂjoﬂﬁneﬂm thetestaiomponed sranedr tory\of 2008l MEkEslE, 2 peptide, or a
PCT/ US2006/ 010676 enbodi nents, a decrease in one or
nucleiggeld- of anemia, |evel of aggresomes, thronbocytopeni a,

[00341“”t r Og?&fferéun AteRl kit dingditO8Ethe Bed\e reheds, the method further
nmuno I ciency, renal insufficiency, hypercal

includanchepta aieimibr ehwoasm)fé@ ol alis e EWRAGENA Of redtment

nant ¢
o E TG N ) B0l B st
methdd8! the phéiR¥Rle 194 bidlsdital loe B@ﬂhbal EédRElaenn mespunse tp Iaamrta:ular

117s,
tratoientibroarEBUBR QP IRORESOE BRI & BROROSEOBRAL. epiropenia
osteolg'ggg%a?l gltsrgo%f %5 ﬂn g?&glﬁ% {:ys et 1ﬂsﬁﬁfc§§r§ liﬁ)ercalcemla

ion tubu gl obal acetylati on
aneupddidy of mated ylaa’na ogllss pa’cmtmge crfcmaltgngn‘r(mas peotykiting state of tubulin,

HDACG  ubi qui t
cont ST P DL LT S PRI Gl S s
cells, @1‘1‘.*55506 ﬂﬁﬁ]hﬁﬁfaﬁon WAEB%ic{hﬁhr&ft@h% ﬁlfatLﬁ@F}ablhs t:ﬂnseHDAC6

oterns, l'ul"ar ubi ation leve apopt o
assocmabk evith dyhempo pta(b@p@lasm@ qells;)ﬁglhglaﬁ]@y@g af g\@lg@lﬁtln%@g proteins in

deposi t s..of
matuie e gl S O Hooraa e Ao g HIE AT AT e
plasnfhecrdl@'tﬂyrﬁﬂfﬂ&dlpm{étlﬁ nﬁﬁura rp]/asﬁlfa cehg dilated (E—Rieisuernab,aggre gatlon of
hods, the subject or the cell is a human
matul@e:ﬂasmarpeélmp%mfsmamnagﬂyb@fmtlﬁ @%‘HS\P@SH@%P? B%ﬂylatlon state of
non-HIESMOGR il G1opTU R Gffindon slfh l:cél | été’t@ of Eéll cycle
Tugipy al? n?b di of ov -

I nment any 0 deSCTI ed
regulation, necrosis, markers of apoptosis, apopt051s state Russell body formation, Cystic

Fibrosis transmembrane protein receptor state, and modulation of cellular protein deposits, or

global acetylation state of cellular and extracellular proteins. In certain preferred
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nmet hods, the subject is or the cell is derived froma
donesticated aninmal (e.g., dog, cat, rodent, cow,
w@R@s/10p581 , sheep, etc.). In other enbodi nent sSPOf/USIIN6/010676
of the above-described nethods, the subject is or the
embodfthéntt, S REFYEH b gm% SRR ATBNRbF Y EBnel 8hfdmbocytopenia,
nouse, rat, pig, dog, prinate, nonkey, chinpanzee,
neutrepanis, osteOY86 Jesiams Aromk Ipem, aspenedeficieacy, memhinsofficiency,

rovides a kit for treatin protein egr.adati o -
nypefip i pnte it o P anee sl PRt s ot SLGREY S ymidine
uptakdes &lahl3e Pl @EMs, Advel MNRIITRGEAMEAspMel ¥ indGSERE FIB8a cells, level of
esters, salts, and prodrugs thereof; and instructions
full l¢ngth BABP in mature plaging cols fore pggragation o masire plasmiagells, indicates that
the SRR A RALE SN A% A ANEE TRESHEI SRl o BIRAS! 1 OB ylation
conprising a erapeu&l cally ertrective armunet 0 at g
state 6PNPOLINGlebat acetylgsmage Uceddtion stadcoendrahistne grdteias, HDAC6

. [0037] .In still a further aspect, the invention
ubiqujtippiionds mata plesa gelbn Hysheilenyed farm ofrasmasgdelevel of cleaved

form ©PPRRP gifc‘?@s?s, ia@&?féggﬁ %ﬁtegdgg@ﬁgﬁéf&ﬂeﬁﬁbi nseéeflﬁlgr iu‘ﬁg]ugcination

anount an'a p adation nhibitor an
levelphpoptasie ubarkerdk lof apoptesid, atll eydaderegilatom, di depesits of
. Whereip the conpositian.is formylated for treating a
immgiog{oBulins Brpattie el e S et Eeament ippiteriats
[0033]egr adahiceRait icaodRfont PEXhnR 3¢ KROAAE vMIIER ribBS hetiolds, ARS subject or
to treat a subject suffering fromor susceptible to a

the cqll istadiumade gn ackzein ombadigsntsert any 0088Jaboye-describedamothnds, the

. ect he invention provide n_isolated.nucleic .
sobief P The b Fru AR TaRe b ERbofbpo i Bl Gaosoribes
methbdsQ theHBYEEY, is Wh ek i ieivied vReptiodestiohRd agnl €65 ¢dog, icht,

cell exhibiting aeg%r esones causes an inhibjition of

rodeny Ok PS> Ge#r SheaPi 4n)- Inrptiacs epmbodingnés @f aug ot the above-described

methﬁ(lfjggﬁ | WBRLSs of R ch' ¢ @érﬁ'eeé'%‘oﬂl ér?e)ﬂ;%fﬂn\éﬁgigﬁi% Eé"éa, mouse, rat,

ei ¢ "acid encoding t -termnus o
pig, @@OGihR5HInIRGT thispanae 040876 HDAC6, am no aci ds

39-503 of HDAC6, am no acids 500-790 of HDAC 6, am no
[0036jci ds %@ﬁ@@%ﬁasafcmgﬁwene?n PW@IC@W%& fQ trepding 245 1

degra@@t’i&ﬁ(ﬁi@oxﬁéﬁﬁ&rsﬁlﬁﬁc@ “ﬁ_ﬂ%%ﬂﬁ@l‘hﬁes 4 E&nﬁﬂiﬁh% Qescibbd hérSindr
| east about 60%’1 dentical to the C-term nus of HDAC6

pharmggienticadlyiadecpiabde 50@s chlts, ADAOH drugsithereels pod ir5T0ctives fasfuse. In

H iLne acjds 781-931, .0f HDACG, Qr_the am no .
corsififetiyd SAOSHRRLCRe Sompa S probticRioBmbRedtR flposition
comphiditigel therapéudichBy éffective h@@siht chdito diaelé atpha@hack@ically

the C-term nus of HDAC6, ani no acids 439-503 of HDACS,
accepiFRliATHeY- ds 500- 790 of HDAC 6, amino acids 781-931 of

DACG, : ' ifls: 1= . [ |
0SS, 1, A0 80 Mo AR LS, T
packdgdé nbmpadititis intleddS-a thembeanisald§ effHEASAmoani efanacprdtin

o33 VB S R 00 B SRR

compeSikibAiNforh 8RB &R Al sﬂ’@j_'é&tssuffeﬂﬁ% A & fscepfbl th 8 prdtein
at | east about 99.9% 1dentical to Tthe Cterm nus of

degragpiv@pdiserden endpickegefi39itls 0Btrugtions to treat a subject suffering from or

susceptible to a protein degradation disorder.

[0038] In still another aspect, the invention provides an isolated nucleic acid molecule
which encodes a polypeptide derived from HDAC6, wherein the polypeptide when expressed
in cell exhibiting aggresomes causes an inhibition of protein degradation. In certain preferred

embodiments, the nucleic acid is derived from the nucleic acid encoding the C-terminus of
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HDAC6, am no aci ds 500- 790 of HDAC 6, am no acids

781-931 of HDACG6, or the amno acids 1-460. [0039] In
W@ iobi10B8Dt her aspect, the invention provi des BOT/US2006/010676

i sol ated pol ypeptide derived from HDAC6, wherein the

HDARS! ¥RRBlacHe 4893'09 Iof SITHO06, R5ANE a¢TBS50-290 HF @DAIMNG, amino acids
de radati on. cert ai prr ef erred enbodi nents, the

781-934 cﬂfﬁlwcémryb@mn@@c@@ G0s ds catrﬁalamqugtﬁardb@emg@tﬁ,dbe nucleic
f
scid {§30ien 9B} i TP sy SR IR RS s0-503 o

HDA@B]' dilﬁlnacalcidﬁ 506179031 HISA B AGBinokids (78 1-3131 /¢ HIBA 06, or the amino
In certain enbodi nents, the etlde

acids; 15469t Tnggdain a%memq%éégﬁﬁ d¢he necdeigagiddnis b leaRigeUGI0%
et hd 1R SR .28 S n B G, soo

790 oiBAEEC 6oamtﬂmetciaisi718d>-9§¢|o<ﬂHDA@6,Chr thaammotaaide 1p4aE &1 cegtdin

prefellrgzg P(EEEFnte{Si‘@ %E\?m@%gt | e I Saé?ﬂst ';11921% %&’03 ‘Er%%%g thg C-terminus of
HDA@@%lno%Uid@ ‘439—‘5'09’&‘ 35 C83nBho HAH60-200 HOIPAICIS, amino acids

90 of HDAC 6, anino acids 781-931 of HDACB, or
781- %3&, @f ﬁﬁm66,gmt]@|@,amm@glds N6t @grﬁalrpprgfeg}ed ghbodiments, the nucleic

t enti | .east
acid 1?&‘29?&% t%l% 9%2@ 1§%rglcgfjt%rtr€? ga}gfmx{lﬁs oféﬁlﬁggi%]a]ﬁl%o aé:]lds 439-503 of
HD A 8PAGHino arids 0a.7D0lsf AIBRA G @ 3areino HOWEH 8 1-831 BOHAXA TS, or the amino
500- 790 of HDAC 6, anmino acids 781-931 of HDAC6, or
acids {(¥60apmi no aci ds 1-460. In certain preferred

[0039§TDOd qﬁ?ﬁﬁ andth& a@ R e 1rjv§nt?(§'nf ﬂrtgﬂiggstépggfate%ﬁjgg%’gptide derived

identical to anyoeor nor e erm

from HDQQ(IB(S velrerein thecpodgpepBfe hbdbitfagkividiic madiareal pﬁc‘dedﬁdegradation. In
.500-.790. of (QDAC 6, an] no, aci ds 381 931 of HDACS,

certaip preferied gnbodinents. thy golat PEPHAS GPMBIISE A AARGy Sequence as

1dent1'ﬁ€@ by @Vféﬂhin%‘ OPH@/A@@ %rrﬁncy £G4OA39060 L 4¥ I@Bﬁt@ Qlﬁuﬁ) acids 500-790
ynhucl eoti de capabl'e of encoding a polypeptid
of H‘Iﬁ%@ ongmine deila 818 0f P@D%@,etqmlemmmmad@mlr%@ Irocquam preferred

L e I

termilR{STfPB2Q06/ £1136 46ids aB93DAGE BD 2086, nenias hdgs FRL79Bdf WDAC 6,
or_the_am no acids, 1-460, ‘and characterj zed by

HDAC6
aming #dsf I3y oRHED AR o the pmincsacisdetpGdlardenain relered | n
emboéitrﬂénlts @rfé(He ﬁ&e ESJP Fe%t'abB d@f‘}é&%ﬂhéﬁ 0 Qﬁsypgﬂ gtﬁ*si%&e TRhhas

tréating a protein egradation d
termlmsl df HIRA CHy ahind acﬂs HBP-503 sﬁHﬂ)eﬁrC6 ‘BhenoreditdosD0-M20 ofIEBAC 6,

. the f t
aming #ESHRPY o PORER & B il Rdbussridtrieed |y
embo8int¥hts, BeChebdCisiay RhG dbbe: g'd@ﬁf&ntléeﬂ t&ﬁﬁb&‘ SbrRh&E S RRL-

enbodi ments, the RNA is an , anti sense
termHRNNf FRAES zipmacided 390 e of HDPe@:& |amn@a¢kﬂw00eaﬁgbmﬁI§DAC 6,

| mted st randed, or

amning dhfos A0 TR BBt Bl 40 R Bnrag e
embotHDAGE, tHe pepti€d 8ot led@badt1992B4 iduntiddl fo 31357 ohS&EmoR- i the C-

Hubbert et al., Nature (2002 417(6887):455- 8%
terminus of HDAC6, amino acids 439-503 of HDAC6, amino acids 500-790 of HDAC 6,
amino acids 781-931 of HDACS, or the amino acids 1-460.
[0040] In yet another aspect, the invention provides a vector which contains a
polynucleotide capable of encoding a polypeptide having at least about 80% sequence

identity to the C-terminus of HDAC6, amino acids 439-503 of HDAC6, amino acids 500-790
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Brief Description of the Drawing [0042] Figure 1 shows
the expression of HDAC6 in nultiple nyeloma (MM cell
wo 2oved025sM cel | |ines were |ysed and whol e cel PCT/YSEN@810676
were subjected Western blotting to assess protein
of H]?A@r@ §§1hﬂmac@<§s A of HIGNES, dr tﬁ@ BRORY arcﬁ:fseﬁll@dv'aﬁ@ bharacterized by
Iines (lane 1-7) constitutively express
the alphtyth|1ni11b{t®ﬁ:4®}l dEgI@datte)nZ shows the |nduct| on of

004518 Vorlh 55 3nbia oot e Vidki Bibthiag ¢t Bing & rotein
degradBd@f diBordlr & dNulhPprofifdiation s riératine @n&ﬁo@mﬁlﬁ@b‘i ih@ sSWBDf

assessed by Western blotting using anti - acgﬂ\y
adminigigring to & pubiess dyneerithrreef @ﬁbvﬁsammré@f tin At@bﬁo@mﬁcally bind

ot R R A S B A D s s,

antise@s©RINA,, iof Ribbi s, YEedhsied oﬂhfctﬁlélhRNm rdafedvMmeRide, bt raﬁeSnot limited
DI}P/g/Le cell I|ne were cultured with tubacin (1.25-20
to, doule-siganged W@lr@ffb%ﬂlﬁeﬂcﬁh?%ﬁ%%m% fogping pcidg QBHBAC%IS
Y, a
nucle@ﬁ@&%sﬁefcb finOéQgZ[igz’gE&ég Uﬁuﬁlgéég&fﬁrﬁrg%u{g@oz) 417(6887):455-8).
denDnstrat es dose-dependent growth inhibitory effect
of tubacin as single agent in MM cell lines. [0045]
Figure 4 dermnstrr‘?gr t hat es not overcone the

effect of tubaci es?@%‘& 1’13 é‘wé'ﬂﬁt ured with

[0042]ubaci 1Figd: 6215sh5wMthd 5 té@,@loﬁ o€ BEYE6 (PmBRipNh§_IbmAT(MM) cell
absence of |L-6 for . DNA synt hesi s was neasur ed

lines. piyIM el o wers éysaétaawhotncgumésatﬁs wesprebieciest Westernhlotting to
asses d#rg@en‘{‘@k}ﬁgsskcﬁl (ﬁﬂ-ﬁ)gﬁlg mfz%uf%#&%m?ﬂs?r\ﬁ{eg 11\{11212 ﬂﬁ*ne?(l%%cl 7)

not “over cone
const{tOveby e@rgﬂﬂ&ﬂ)écgrpwblmcal |y depicts protein

rad i on s. and. t he scientifi .rationale for
0043 ﬁ@ufvéo Eavk O iofatisnag are 7 atecise PP iecann MM cell
lines. pMN{ q KMRACASAHAHIAN A -8 SR Wak élgg't%ﬂ Svift Ebddp g(ﬁgil@@§ 24h.

h degrade m sf ol ded/ unf ol prot el ns whi
Acetmosz@/-mm@svvapessﬁass@ 00 8Y B kDb BB ttingoising aritihategdated hywine

antlb?cﬁre a{;gngre cijer%o {Sgt%ﬁ%{;tnggﬁ at h%%c&g? Irlllgié}()he l gatlt%rn ofsoc-tubuhn in
ados@eaépe\ntlér)t fashi@f. ef ore i nhi bition of both pathways by
ecific inhibitors bortezom b (VELCADE(r)) and

[0044] Ubaci  gd dcSBavia o granE mbibTiery ffachploubecin in MM cell lines. MM
cell 11H%39\fx191]e%ﬁg{n}éﬁfvﬁ hdt'ﬁg?a% gxt ﬁ 9§ glvh%r“ld h F*rﬁéJ glgmﬁh ?@%"Y’?’o&y effect of

tubacin signi ances Ve
tubacywast asxdssed lyy bditlh lMVF'E atsay I(F z}g&ﬁe 3ANind fIr-]IShﬁmﬁlidlﬂe;dptal%e (Fi z%ure 3B).
8226 cells re cul tu W t cade an
Fzguiié$m0n§W @)s&d@g Bt %rgwgh]a E)@tome fget gglg%g ag pingle agent in
MM dewhagein for 24h. Cytotoxicity was assessed by MIT
assay. Figure 6 denonstrates that tubacin
[00454i gni f iFGeure Mydegonstrates that IL-6 does not overcome the effect of tubacin.

MM.1S cells were cultured with tubacin (1.25-5 pM) in the presence (5-20 ng/ml) or absence
of IL-6 for 48 h. DNA synthesis was measured by *H-thymidine uptake. Figure 4
demonstrates that IL-6 which is one of the major growth factor in MM, did not overcome
growth inhibitory effect of tubacin.

[0046] Figure 5 graphically depicts protein degradation pathways and the scientific
rationale for combining VELCADE with tubacin in the treatment of protein degradation

disorders. There are two pathways which degrade misfolded/unfolded proteins which are
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< 0.01) augnented cytotoxicity triggered by Vel cade in
both cell lines. [0048] Figure 7 shows that tubacin

WO ndvehd15s7 2/ M arrest triggered by Vel cade i n RMVI/US2006/010676
cells. MM 1 S cells were incubated with Vel cade (5

ub1qui‘tMa’céd1 Th@ ﬁ)rﬁfe? %ecﬁé Brotensdthe 95th%§ %@Qh@fattelt 4 BRCJYrdsBie
cycl e was exam ned by flow cytonetric

pathV%@b{awb@hgemmeﬁ M piaghivity. Teatelere whibiitidmef, bothupatbivays by specific

1nh1b§$19% 1tt fo?rﬂ% é‘?EL@%I%@ fn / Ba%%éiui eg;%g%glfxg%aoz]dcg%ﬁm otoxic
mzsfoﬂdbdﬂ&ﬁ@ldﬁdlj&o@ﬁis(ﬁl phase (apopt osis) in MM 1S cells.
0049] Figure_ 8 denonstrates that caspase and PARP

l0047£1| eav ad”églffg G shawe &kt Bipacinsignilnepily selagaesoY elvedeciaduced
cytot<yvi\%1%1 1513\2%%@1611% W lﬁn'@t) EE&/%{%%@ZQ@ l%)f_)‘ce Rx%?e HLﬁl%de\glth

nce sence

Velcadt (3 alrhtl nM) o theprésendeaS pad 4 0 @MY & absehce BARBacihdavae
' usi ng specific

d
ool S REE BT B T e Bt
<0.0 M@u%ﬁl‘éﬁtew'cggt&&@%pﬂnﬁ g8l Bg d}'eYca@U FI{‘T?CFB edi (lhfkg uces)

caspase/ cl eavage in I nes 050]
. [0048; gur e Migwhdwbowh tat tubbaoumhlblrtsg@ﬁ/ﬁ\ﬂ eandt tjggendtblic ¥slcade in MM

T R T
tubacitifot 24 BA Cellickble ik @R8IRIneS b Wl@wl@ftcﬁMtnb And1&s REIRS BRPRIium

(5 M or_absence of tubacin for 24 h. CytotoxiCity
ioding#{ainigs dubasin signifcrnis Blbits ki arest @Eéﬁmt@d dawagegtation of

thl
1S A8 O AR By e
[0049¢e| l's. F[Z@@éB]deElogStl‘a&es]IBatdﬁﬁmshmcaPARﬁtd'@hggdﬂﬁ induced by the
tr nt \Y/ t Tubaci oes
combfiin PryyeRe iR Rne; MR s ramiDsicsliensre whiged wit
Velcall® (RS iBhE p?@leﬁc% (5 BN Sbserd? EWFﬁ:bE&H I?’ZLpH’r %pase 8/9{13 and

vol unteers were cultured wth Vi ade
PARPyleayaae we(easmssmbm%emmebloﬁmguulsmg.specﬁﬁe ambomes Figure 8

demof L SRS, SES SRR B Bo R afbBRH S i

caspaw/ItAnRPumacag'e ifibgthnetl Ifnes.gger cytotoxicity in PBIVCS
LOOSZ] Fi gure 11 shows that tubacin inhibits MM
[0050}e| | gFésa e fishovnihabghecinsigniiganthy @ﬂv@@m%eﬁ‘ﬁennducw
[ kN t he
cytotogl gﬁ(h;gm HEER tﬁfﬁgi gaﬁmp 01;19% L@goggcgﬁso ﬁ%@%}% EMe b8 Sultured
with \éﬂlcadlet(ﬁl and 1®okp imdrerppvgeate O M) orcatisérsce (OBMHEsn tHop4 B4

o e
< 0.0l?%ﬂ@ﬂ@ﬁtﬁ @&t@ﬁ)xw"‘@ttrléé@@&bfVeﬁhQ@i A 1¥10¥ jsoits MM

grom h even in e presence o
[0051\br eov Eigure G dernpnstrates ttlinaé ﬁhemsvgi’cemﬁt@d trcyltrmﬁmbmf Vietepdotvith

e 0053 re 12 d nstr s ,that tubaci
TubaefUGEH5 el ShoiliBLY SR Erran st bEoamimnhiior el
(PBMc:e) IFSBMCé\)fro@lSIﬁbﬁﬂél Vo lunitetWe® cOftuled RAM VeldfE BR0 nM) in the

i nactjve anal og nil tubacin.
presence (5 pM) or absence of tubacin for 24 h. Cytotoxicity was assessed by MTT assay.
Figure 10 demonstrates that combination treatment of Velcade with tubacin did not trigger
cytotoxicity in PBMCs. ‘
[0052] Figure 11 shows that tubacin inhibits MM. 18 cell growth in the bone marrow
microenvironment. MM.1S cells were cultured with tubacin (1.25-5 M) in the presence (2.5

and 5 nM) or absence of Velcade, with or without bone marrow stromal cells (BMSCs) for 24
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(B) Western blot of baseline expression of HDAC6 in MV

cell lines. (O MM 1 S and RPM 8226 cells were
waeuobaomd7 for 24 h in the presence (2.5 and 5 MT/OK2006/010676

absence of tubacin. (D) RPM 8226 cells were cul tured

t
L T
signiflbasflinhits MBS agl gotith deenliy shengrestioce of BMSlﬂsbIMm’eovfg, tubacin

with anti- a-tubulin iﬁrves confirms equal protein
furthqré‘éﬁp?@ed%ﬁ?towtyffge e RPML8226 cel I's were cul tured

[0053@OIr 24k V%zﬁft]B%efh]%ﬁftﬁa%echétguﬁacﬁf‘ﬁeéﬁwlbofnd@%%G@t?laﬂf)n of -

e Cce sates were su1ecte to W ern
tubuhhl1n)MMmgllms(AI)9ClaiMmalAtru¢ty®s nétullacinjand @ inactivg anadog niltubacin.

s e e L R AE

RPMIg2ba6éIn \lvélg léﬁﬁ&e@ Y(§1<E4(H<in<1hé reb’d:rﬁ;e AxT.5iaasiom) @fabsence of tubacin.
caspases. MM 1R , U266 (A), RPML8226

(D) R@Mlszzmns vRSe G‘d}m@d@r fpime msim@ed@a;xewﬂh%pwwee of tubacin (5
0, S D I A M o
ImmunbERtingeweh anti-totubdlin servésecopfieneapel pfotdin beeding. (2).M.1S and
o st s Rk BRI 5. S5t by MTT 25540
Whol\%‘dl{:l% s s weld suw«cea% S 1A MbBaabushf drgi-A8 'I}%lrféUAE Ufrf-’&)ntrast to

a|n for the times 1 ndicated.
tubacheSlAHA{ﬁmtlezsilw\mggelslab@tgkatlem of histwset B3 andHdt t i ng u3| ng

oo SRR Bt T LR S ot
caspadést MOV () Nﬁﬂqwmm?@@w&% bANt REPIAIIRS (af) and RPMI-

I nduces S|gn|f|c accunul ation of pol yubi U|t|nated

Dox4fir(w) edllssver¢ pyltused s the presence of tuhspin (&- qrd@atbﬁl%} and 72 h

. A P A gt

20uMOUbE 48 B Ol igho vt haGialsebstdDyaVIT TaMayf aid dha re‘&lﬂblﬁ mednl (+ SD) of
l'ysates were _i nmmuno rec itated with anti -

quaduptieateirdprreci () ddde M 26 cellywets C\r@élfeérwth tubacin (10 pM)

for th l‘ur%%etslmn ca\{lfmec'ci Eﬁfthg ;cceﬁnﬁ?ge @peT dpﬁé c&% t V@eﬁgﬂnllﬁotﬁgﬁsmg anti-
caspa@@l8lanﬂy>$a{IEAbW(er e i mmunoprecipitated with anti-dynein
i TSI G OB g
and v@%éhg%m% ﬁqu 81%1 &l ih&udee 51%nﬁ“félc1ﬁtthrc@ﬂnﬁ‘!aﬁ@n be baC' n

or 4h. VWhol e cell lysates were
polquql’emtt‘ﬂﬂpmtrmﬁés(ﬁé Hypbiho’tlcall satmga]amherﬁthb’ tabaciy enhappgs 1

/1025 06/ 010676
ey ot FRL R PGP PO BB R UL (0 P PEMLIS cell
were R@HE8d QfihlubRin &.9Md £,V f2 8h hWhW?:Qieﬂ 1gekds weteat es

were subjected to Western blotting using anti-Ub Ab.
1mmqr@w@}pmateguw@1 argi-Hb rfgh dmpaneronT pRiPI e RMere ﬁu@ﬁ@ted to Western

P8 OR IEL R, RIROAL SHUE AL MV GRG0 1 o
for 8 GUIWhisledell Disatdd were immunoprecipitated with anti- dynem Ab
Immununoprecipitates were then subjected to Western blotting using anti-HDAC6 and
dynein Abs. (D) MM.1S and RPMI8226 cells were cultured with tubacin (2.5 and 5 pM) for
24h. Whole cell lysates were subjected to Western blot using anti-Ub Ab. (E) MM.1S and
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h in the presence or absence of tubacin (5 .tM in
control nedia (o), as well as with 5 nM(.) or 10 nM

W@ a)o6hoassezom b; cytotoxicity was assessed by MITUS2006/010676
assay. (B) MM1 S cells were cultured for 24 h in the

RPMI?EE@ %glfé%vé}é cARReq %@th%batcﬁp(qc AN aﬁ@/oﬁskﬁ%&bmm(ﬂ ez i) or 12

cycle profile was assessed
h. Whole oeﬂatylsgrtesjwer@ubjec‘sda@ W astprn blojtingmsingsingiel’b s\bwer e

0056{ 7. ' 5' Fyevkhds drmabrias Ry G TG Re HEEE S anc
tumorl B E F1 MBI @el§ Hﬁéseg%? 7] SW?ﬁU@NII@Q@MM@HU S\leﬁgcultured for 24
anti-p21C p SAPK), caspase-9, casp

h in thegupsesee & aim@nqammbabm S MMMIHSO@@M megha ) a%wghl éﬁwntiu 5 nM (w)

o 10 RSB, RS A G P S8 PP

cultmgd fdrBBn H\fiﬁghﬁpfb@%ce ioR abdeBc s aseire(SoMa bsEockreizomind nM); cell
ortezom

cycle grafHe wap Ws%?éi)i Ry (ﬂz%clmsiagtgvl \lwsngﬁ %%%}(éﬁ{sf K&e&fé‘i&é‘ﬁ?wre
cultur% for 2@&'1}1 ﬁqe\gﬁ%\%n&@&nab%%e%%lﬁﬂcﬁﬂT 5 )rxl\)l’ﬁea%ﬁﬁ)rr MoRERIAILRB: 5

assay, in the presence or
nM); ahs}emeﬁ lysfateS weld kudj ¢céerbiai Wegtern blmn@ume@a@se&t TeaiNK

AP e SR G A 8Bp PR 8 Mo

transf@@cé& SQEATIHA CoRHUCRD Yk HePXihEh tsM) &dle @D W eddyh GRIthise using
hout cytotoxicity to PBMCs. Cs (A _ B,

anti- H:IBNC§ AtDyr (Ep &1 B aw,pattheempsenwe%ah@mqemf SN rb%ﬂﬁ@mlb (m).

MM. ]Eg 5;e§§n0e&% f(;)llqlturg(f %@?ﬁh %thtr,\ﬁl?%)cﬁl (§2 SMLI?[) &P Extbﬁg 0 é %& 5 uM).

Cells ke Béh subjedte DIF) W dstérﬁ\la&tt&%aﬂﬁgeﬁc-hys BT on&HayTT(aEay, in the
MM patient PBMCs were cultured in the presence or

presentssambeengt of bXEbortqzemib (mindlaga wprasentyacnds Shad quadruplicate

cultLuSUbJ ected to Western blotting using anti-HDACS,
K&-Lys, or a-tubulin Abs. [0058] Figure 17
[0057JenDnstAigled stdeaionktvnecthat tubdvibisnsrgistically ememnbéd metekomib-

inducg YGRS BOR POeT MY GBSV e e 4SBT Sr AR dGMPCs (A, B, ©)
and PW&?@))’SQCK%E ?rlgﬂwhatf@ﬁy @xffﬁe/\aultuf"e%l inehd pr@s%n% Bpab]sel’&)é Jftubacin (5

tubacin, 1n presence
uM) iarcoatrslemedia @fi) dsowelbazsomithp 1Q RVE(w) ok 26 niyMm) bDNAzcgyxbtfne%4lfs

evtorfgn vaapyeore UM LperE PR NPt S0 25t eApfaRn

preseﬁi@@%ﬁfﬁﬁ% 8 nibhdih (5 WRCWRoRIcOn §ysakk® et Qi detedl 10 'est@n Glotting
nbi nati ons of tubacin and bortezom b are potent

usmglanhrfﬂpﬁéflﬁsAGfLY}ﬁr@tcétlﬂi)ubaﬁé’éol ismin M1 S cells and

[005%}3\0060? e}%}gzgre 117 nétgeggg ‘&igtzt%ﬁzcnj? (ki blljéﬁbgﬁcﬁ{‘lgg' REVI&ell growth.

ur e
MM. b§ ghy drdar RORIGINSRE (Bmmomru oulemed 4 IndvSCatdaee @ssayoated

for acetylatedtubum with resu .
platesHngapgoapedin G 28 We ltawfénlt%ﬁ M 3 %HW'%f OTT%MQG&WGIH’ m
the pt%gglcE BH2RR0M dbortezomib (2.5 nM, 5 nM). DNA synthesis was assessed by
[3H] -thymidine uptake; data represent mean (+ SD) of quadruplicate cultures.

[0059] Figure 18 demonstrates that tubacin alone, bortezomib alone, and

combinations of tubacin and bortezomib are potent inhibitors of protein catabolism in MM.18S

cells and RPMI cells.
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Bortezomb in MM 1 S cells. [0062] Figure 21 shows
the toxicity and synergy of Tubacin and LBH589 with
w®erobaarssi b with RPM -8226 cells. [0063] Fi gur BCRRS2006/010676
shows the effects of LBH589 and Tubacin on acetyl ated
[00607ubul i 'FZ%M%U@L&ﬁo@§§tsM{eﬁ{a@i@ off @i High-thebuihptih@n i cTRlodscence
assay igure 23 shows the chem caI structure
quantdatlwaam for ac@q})}dg’@]i tlﬂ?@nﬂ’étmsﬁﬁbwwﬁié synergy between

ubaci n..and ca | | 8
100611 825 PR 2ShE 8 iy S ERR IR il of ' bREE ahdh ) i
BortekbaitsinedM. 1S tdl. of Tubacin for tubulin acetylation
versus |ysine acetylation. [0067] Fi ure 26 shows the

[0064 heni cdliZwierishave thsrtoxiedy mydmyartEy IR Nbaeip aad HBﬁéﬁﬁ%Wlth

ynmet hyl substituent off the phenyl
Boﬂe}?ﬁﬂgo%ﬁﬂlﬁﬁWS%%ﬁcggé(been renoved. [0068] Figure 27

[0063hows tHi gumyZdeshgws Hetofeets cDHRBRHDSY aad uhacdn Ve lacadetedriubulin

nyel oma . cel | 1S, and (B) RPM cells.
Versup B?%ﬂ]ﬂteﬁ 13@%‘?%“% %@ﬁéﬁ%@ a1%8% the specificity of

[0064PHM Tubag),B js%how bdé' dhBmi@f¢ amek@e 'o@‘l“uyaﬁ:'iﬁ' us |ysine
acetylatton. [0070] Figure 29 shows the chem cal

[006t r uct UFiguigf24NKPWS nhelsynfr@&)mqweﬁn dubecisand Nelsed inenyeloma cell
bet 1-1 and Vel cade in nyel oma cell
lines fﬁﬁz@’?{% q@,‘(ﬁ?@@wﬁ (B) RPM cell's. [0072] Figure 31
[0066fenDNStAigd R Stdeencnpieed the spacifidity I TuBacid fhraubilitbadetylation
acetylation versus |ysine acetylation. [0073] Figure

versug psygawgtylaiéncheni cal structure for NKI-94-1. [0074]

00621 Ao RSy QY N Qg i DFv

Tuba&EM TleethtdsoxynfdnE Jsubdtigueme oﬂ‘4ha:i15imnylsﬂmgine§1hahim has been removed.

(0065) oy s g SHEBE JIeaw TRy OpOrPa PRy et 3G rjgade i myeloma

cell 11%9§(R)%M $8 ranateh ’Rphvarceli! - 59- 1. [0077] Fi gure 36
ows the synergy between NKI-59-1 and Vel cade in

[0069fh/el ondigee| 28 denwastrz(t%) thvsperiBityaf dHB) TRpvin foefubylin
npnstrates the specificity of NKI-5

e
acety%%i’nfv %Iisu:f @Bﬁ’ﬁaﬁe’%@g?&ln ation versus |ysine
[00708Cet Y| atipme. 291BoWOTHRAMEMINR Bpuctitebf NEAI61.010676

[0071] Figure 30 shows the synergy between NKI-81-1 and Velcade in myeloma cell
lines (A) MM.18, and (B) RPMI cells.

[0072] Figure 31 demonstrates the specificity of NKI-81-1 for tubulin acetylation
versus lysine acetylation.

[0073] Figure 32 shows the chemical structure for NKI-94-1.

[0074] Figure 33 shows the synergy between NKI-94-1 and Velcade in myeloma cell
lines (A) MM.1S, and (B) RPMI cells.

[0075] Figure 34 demonstrates the specificity of NKI-94-1 for tubulin acetylation
versus lysine acetylation.

[0076] Figure 35 shows the chemical structure for NKI-59-1.

[0077] Figure 36 shows the synergy between NKI-59-1 and Velcade in myeloma cell
lines (A) MM. 18, and (B) RPMI cells.

[0078] Figure 37 demonstrates the specificity of NKI-59-1 for tubulin acetylation

versus lysine acetylation.
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[0079] Figure 38 shows the chem cal structure for
NKI - 60-1. [0080] Figure 39 shows the synergy between

wOlKd06A802537 and Vel cade in myel oma cell |ines (RQT/NB2004/010676
S, and (B) RPM cells. [0081] Figure 40 denonstrates

[007%2?3329?%&}!@@8@’10@@ tl#@@héﬁ%aistf&'ﬁur& sk negqet yl ation

sine acetylation. [0082] Figure 41 shows the
[0080d heni caligwerdiishawe theayneigy beveen NKIOE3] amd Yalcedelin myeloma cell

. e sy, etween NKI-82-1 and Vel cade in

ines (A 0V Yo BT RNECRI W . 5, anc (B) RPM cel I s.

[008ﬂ|{|0084] b @er4 s odSHmesthe @;%&ﬁidiﬂ?&)fmel%(f-ll Gbit t¥ib@in acetylation
Kl -82-1 for tubulin acetylation versus |ysine

versug sing|agetytion] 0085] Fi gure 44 shows the cheni cal

truct uf, Q - 84- : ' hows t he
[Ooszzyner g)lf lg%{evfgesﬁ%ﬁ(ﬁéﬁ? Tgcggg%éﬁégﬁéﬁfﬁgﬁél oma cel |
[0083]i nes (HAguMM2khSws drdyh8ly BetMeen &INIs82-] @AB Velckiginye&lbma cell
. trates ecificity of NKI-84-1 for tubulin
lines M@ié@%ﬂ@gﬁmﬁc Ssine acetylation in 293T cel I s.
(008410088] /it dhfonlipes B peiflets lorali T aghimBith acetylation

Kl -84-1"0on tubulin acetylation”in - 8226 cells.
versup OBBB]acklylptive. 48 denpnstrates the specificity of

Kl -84-1 for tubulin acet tion .ver l.ysi ne
008367 o1 A 4 iR bR BERIcH RiBBe tiR N4
[008d)eMONStA;a4Rs/StREwWS BRGyhérgh btwekn NKIagd- N ah @V elcdfdinl fiyeloma cell
cetylation versus |lysine acetylation in A549 cells.

lines ?@ 18 andr(B) BEMIeolls. t he ef fect of Tubacin and
Kl - 84-1, Ef‘!ﬁ [ Lation. i . .
(008 i gure %%T%Jsgh owWs Htohgt r%%i@é Fﬁ%ﬁfg{h[ylodgy 1@5@?\1/ ff?ti/llug?lu{ %%%ﬂtlon
versus bjieuwocytdioh&c R93T cdllsl - 82- 1, NKI-81-1, NKI-93-1,
NKI -94-1, NKI-59-1, NK]-60-1, DHW ' n - .
[0088] 428, [I%sm]‘; 7#3@%{? fhesghtee ol pgnting ﬁﬁ?&%‘gl ORQUpgiAGectytation in

RPMi-Bdidiicon and TDAC i nhi bition of the
conpounds-tubacin, DHMtubacin, NKI-59- 1, NKI-60- 1,
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Versu%yge%cgﬁﬁggg%isggg i ndi ng of various compounds to

"the structures of various

[00903 ONPOUTT Sy el £StRehonBtrAteOMUE Spde ity W TEBaMB F&r tOBilin acetylation
included in previous figures. [0095] Figure 54 shows
versug hsingdiceiylationyn 4549 gellei n i n vari ous sol utions for

[0091]PYS€ F igure 50 shows the effect of Tubacin and NKI-84-1 on tubulin acetylation in
A549 cells.

[0092] Figure 51 shows the TDAC inhibitory activity of the compounds—tubacin,
NKI-82-1, NKI-81-1, NKI-93-1, NKI-94-1, NKI-59-1, NKI-60-1, DHM-Tubacin, and MAZ-
1428.

[0093] Figure 52 is a chart showing the HDAC inhibition and TDAC inhibition of the
compounds—tubacin, DHM-tubacin, NKI-59-1, NKI-60-1, NKI-82-1, NKI-84-1, NKI-94-1,
and NKI-81-1.

[0094] Figure 534 shows the binding of various compounds to HSA. Figure 53B
shows the structures of various compounds listed in Figure 534, which were not included in
previous figures.

[0095] Figure 54 shows the solubility of tubacin in various solutions for mouse

multiple myeloma model and pharmacokinetics.
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mul ti ple nyel oma nodel and pharmacoki netics. 19 WO
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wo b@stiazsal synthesi s of tubacin. [0097] Fi gur ePEBUSZ061010676
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Prot €350 ka ﬂ&%ﬁl@ggﬁ &% T iakis Efandanibn s 3¢ (RPRVeh fion

target” as are therapeutic strategies targeting both
[0010the agFhepresent amdnfion peaitsrpovel D AGwel TINE apabitqre. Certain of

these FpRITAE A BBV L BN S B PRVEY ) cet A et

metthdQ))f'tl%hltuY% 1n|-t19&191¥a]r p?&@m&fegia@mwlﬁer\é@ﬁddiatétabsatﬁealggmdne
In cance bi 0l ogy. The aggresone is

and/of proteasangd. e’ﬁlne q;ggaﬁsemeys 2807¢D mr@@utlmrgq ap é}feﬁgerlaﬁeutlc strategies

targettﬂggggr ﬁle gggrggr oé 'f%iiads PrnFe&I c;r}rg% tbrlllé ﬁ&ef{her %tﬁcoétga?%les of the

invenfiéd HRREIEE Ml PRYbIOhSs 6F Blriner ﬂhbftapamcs foa exhnome tdrig resistance and
neurodegenerative di seases characterized by protein
toxicigfeposi tion. A specific role for the aggresone in

[0010§$ncer T@x@?}r&ﬁ&soﬁ%qg 830hiabeAzed BRARGE cBEBRINyY . ThR aggresome

topl asni'c hi st onewgeacet yl ase protein, HDAC6, was
is a juxti@mntlehd Iﬁdteob&lc mememawylchdornmglgrrg@@n@ h Preaasonts iakigition or

mlsfof}é)eéprql)thl\élcp\{rglﬁso E}s *i}éfg&!)lll o#gng Ubl ymgfogg of c¥stlc ﬁb|r031s
and c&?em? A8%08e r%fler%ﬁ{fé/ BiN@lsed EhasARGREd @? !phﬁem dEb(&Slﬂiﬁm h@lp&mﬁc role

di ated aggresone formation is a consequence
for thefagglhmmeamadaycqrdlas a@ttbeenﬁyscabed he carboxy-terninal

[OOIQ%E ﬁc ﬁlt egﬁ% lyq g%{oplas}n"ilcr l%g{ohg deRBtyHiE B?Jt@ﬁf HD'AM was identified
as necessary for aggresome formation and for survival of cells following ubiquitinated
misfolded protein stress. The aggresome is an integral component of survival in cancer cells.
The mechanism of HDAC6-mediated aggresome formation is a consequence of the catalytic
activity of the carboxy-terminal deacetylase domain, targeting an uncharacterized non-histone
target. The present invention also provides small molecule inhibitors of HDAC6. In certain

embodiments, these new compounds are potent and selective inhibitors of HDAC6.
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(I CAM 1 and (H_deshima, T. Chauhan

Anderzaay Bs §n€¥ﬁ>03)aﬂloed lzlh 2Bri4r3s Byorpprated hegzelArb@réP%&rcek Ingupport of
this, &éﬁ%%)érntcﬁéf el \Aé@ b tréhPrhei Cfo@%@z g?ﬁl&% wRA ?r%f?a@td?? EQ%}E&@MM

as I nduces eavage of DNA-protein
demdﬂsmasda 3 ﬁ%traftppnse:s swhidivigt 1 04 doraplasei and tnehragogndett assipanses

) estl that b | I s. DNA
RiclRsane Gl aRgee, i JBaatona i SRE LS o Rt A D-
RajkEHECS, v, @tﬂeq&ﬁcaeamﬁﬁa MORIREGTLR | DUNGED, NAMASIIE 7., Kutr,

hout "wi shing to be bBound by any scientific theory,
D., Ltmextterzo&m bahanddideshims; T.i Bsseliinana. baKaoifmandvie Adams, J.,

resi e in MM cel
schelfhat Rerapull o Spni2 LSBT 2T B 00 asia opgported
herein ®§REBrehdl)t BOWERS, 658 of Pdtichisali® ot réspond. Heat-shock protein (hsp)-27
mediates bortezomib-resistance; conversely, inhibiting hsp-27 expression using hsp-27

antisense, p38 mitogen-activated protein kinase (MAPK) siRNA, or p38 MAPXK inhibitor to
downregulate hsp-27 can restore MM cell susceptibility to bortezomib (Chauhan, D., Li, G.,
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S., R chardson, P. G, Poulaki, V., Tai, Y. T.

Chauhan, D., Fanourakis, G, GQu, X, Bailey, C,
wdoememssM , Li bermann, T. A, Schlossman, R, POVIOSin06/010676

N. C., Hdeshima, T. & Anderson, K. C (2003) Bl ood

Shrmg%ﬁﬂare &37170&9 K omwc{] @H&lilsllmﬁfaeirncl?cbélrfldeogfoag En€ej2008yCancer Res
pOI‘tO this ase trial .0 0
63, 6174-6AT Frsfideshima s, Mar,éﬁt Ghihan, Peﬁsllgélﬂlﬁp&ﬁ@ta %@dcwﬁﬁal Y-

d e o nd
A
Munslﬁ N. BemaﬁmanP G SHipghal L. $.& Aldgesand(.HC. (8004)I@1W|0gene 23,

kumar,. S. V. al pvi c, sina, M,
8766- 83]7'éxgemhéﬁ wh:ph is gg@é@rate@ere@l?y&%q@nce 7. Kuter,

Drpe %‘%%?@5}&3'3 aﬁl_é“l'terﬁatwel-s?fﬁemsto thé'ib@%%’éﬁrﬁ@for-ﬁe radation of

Esse . chenkei n
polyuthdquiBinatéd Ansfeldsdunfotded@roiero (QK))p]NEd@ |R ﬂﬁ&ﬂ)) daends Cell Biol 10,

261 h
so0sHi et oo SR ERL PR AD B R g o 1
351-36%; QL& 6f WHRR s iddorppReHdaHesin bg l’réfEﬂeﬁ[‘E)b Hggﬁdssmal’fﬁmatlon induces
conversel y, |nh|b|t|ng hsp-2

autopleagid easrce, pBBhA¢rodpaies ladyswqp : ?%%ﬁ?fhn Slﬁig @S?‘ﬁﬂﬁ@way
e

to lysdsohy Riegiadatidd (Gdicia-Mad, RMOG26,06/ &(&55’@11 E. (2002) Traffic 3, 388~

PCT/ US2006/ 010676  Sh
396; lwﬂra%éted%erelwm@ﬁﬁwr ! n%gélggég%lrpg%tﬁm ‘l%graéa“?‘é@b%cine

deace@%ﬂ@ﬁ gHB?\%@ @ﬁrdﬁ @o%%?qmt‘ﬂha@&ﬁ@bfﬁas ahd dyﬁ’&ﬁaﬁotoﬂﬁ thereby

K., Mtsiades, C., Tai, Y.
actngto redriaitrpsoadii carlgb to Rpmean midiqQrs fqprd@@mqﬁato aggres«s@hsr Q{a\y@gucm Y.,

Kovagg, kifndddgmitings. rancgedy Bt 4. & $aBelp, dbosyioei115,727-738;
incorfo?R0dhe tRARGRNALe2B). InBKSPreth6dbof ﬁa(iﬂik/eﬁflominchhieltﬁe inhibition of

I ncorporatéd herein by reference). The a reso %
both pbteayomsd pvdagaretostal Pt deFpeHOASIRHENS o *%@g% &g@é e bound
oy o g 0B Ak B PP g

signifenh@iitsiress, followeBeyeetivafionfof apdptyk cEmazld,es RFogexdoppld, (’mortezomlb

R (2005) Mol Cell 17, . 351-36
was uﬁhmtgdmablééhqm@wwqdéflwghagyaﬂ 3@%@&@%@@58&
(Hag% ?@gsgﬁ@K@egng?gggt @V&{ge@r@ne%mﬂgém Me&fﬂdﬁ?éi@e% § 1. (2003)

ion.”” The aggresone pat hway
Proc thmfzdﬁ'et wSkelqo, aa&wa% HeggavslS. $y Koeherf Kr MieWiousrky C.,

Butchie i Rgs SOFITEh S a3l WACK D10, SR WRIE PG Fhpe R &

Schreﬁaer (2 QLO%QOO-§§ gt Qhe?m SB38825,3366-568T.angep@hrd heeirebynrdiyrence) to

reference). I n aggresonal protein degradation Ag g qpb
blockdbaaggreione dn (MDACHPLYTHHS IIYSRIECT SIBAGIH 4 e AHR 260 inhibitors

t
comofed gt RPgn ™ Bl SPAE St USSRy SRR, HBCIGRR ines s
well BdesBSAs#sted Kane@uabiv,pldéma ceK@ﬁansmulhplemeelbmlanatlerm
Vance, J. M, Ito, A & Yao, T. P. (2003) Cell

115, 727-738; incorporated herein by reference). In

t he nmet hods of the invention include the inhibition of

bot h proteasomal and agopefpitfnsPr ot ei n degradati on

systens. Wthout wshing to be bound
[00109] Before further description of the present invention, and in order that the

invention may be more readily understood, certain terms are first defined and collected here

for convenience.
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by any theories, the inhibition induces accunul ation
of polyubiquitinated proteins and significant cell
waeoedszssf ol | owed by activation of apoptotic CPET/ESES6/010676
For exanple, bortezomb was utilized to inhibit the
[oouna ot eagIRIPEnSHRAACbMNthe ystysatt 1§\%ﬁbﬁ 'a%é'd'eﬁnﬂu’aﬁé 9f§p501ﬁc
HDAC6 (Haggarty, S. J., Koeller, K ng,
functignalgragpsrare @so msc&bgtmrgpngé}etallsbelcm Emposeppf)&us\jawntlon the

chem@%ﬁ%ﬁtﬁ‘é% Q%d%xgﬁ'ﬁd%?%%otr%ﬁtg wiBREbEYsaiCratle pe iR Fabrffiits, CAS

versidi %&ﬂb&ﬁ’k&j}ﬁ@lembsti}&nm&sﬁﬁ G’SIh\Mrlngslde cdver, ahl@Bscifid fufictional
Schr ei ber (2003) JAm Chem Soc 125, '5586- 5587;

groups ﬁtf‘ogeastaék‘/éﬂ&ﬁﬁ%d & %swbe.déh@fs@n edditionally gsarral pnciples of organic
chem%ﬁ‘%r HDA ép@c EB %ﬁﬁ%ﬁﬁqﬁm% réd&\ﬁ@ﬁ% a??destcHB%Fi'nn‘dtéamc

bitors wth
Chemlstwc@horsysrﬁmgal]sUnwewtycﬁmme iBbyks Sansalitd: pl 999nghe leati® contents

of Whgﬁ%f“rlﬁimg g:lsolr%eﬁl P?\geﬁ‘{nih}'?r?f%%@gn% ﬁﬂ 5 O|Oge;1? : Q@eapg?erc{a(t)ev(vi by one of
ordin&§fskill fnltRO St t}{a@%(%%thgﬁé 1‘%@105&1 fak H@srcnggcﬁﬁérbﬂt ht‘?l‘i‘zeoaf var{dfy of

present invention, and in ordér that I hventi on
prote¢ting gseunso By the saaim)' ‘PTQIM@tgﬂl@mﬂ ha;semtchh«zremertnsmaaré that a

pertiel S8 135859 nts BDoSer 0Y0n Ferpor B KL Beht reaction can

be cagieipatslistiotlytal enh@sedttive @N@ma Raltifandiodafdon ébhﬁw SInQfreferred
specific functional groups, are also described in nore

embO@éli%t% 2 FEtesiinarese U igR b selectiyrlytiniggod pigkhtoi vk @ preéected substrate

that 1§Jﬁ§dﬁp‘t§ﬂhg gt@%&tﬁa&fcﬁl tﬁg Bgtédtﬁg tg'r(ﬂlpéﬁgﬁ rb\g/ gglgg%\)#l}; Itémoved in

good pehilipoekdibf av@hleblespreferauiy nGiysic esagets thmt Bd npt attusk d& other
ecific functional roups, .ar.e genera

Functgy a0 RETES ISIOYEDY A2 <ol SEPBRLF A AR GPIE Preferably
withoff th GERir@forQdf RNAAGHE Sgenf \RALeS! dhd BS i’&ﬁédtm@%r&@ﬂ%ﬂ s bl finimum

functional noieties and reactivity, re descCri
of additipiph ﬁir@tloaiém%awogd fulfhhbms OScaactecbrl A&dectm&dshetrgan oxygen

Sci en ok lito: nt ont en
st S5 SRS 0K ST it B L S BT b g o
are delFaiYeﬂ ﬂhefdim heweldr, ilehll beappRpiaRditait ek ks ﬁw@fmon is not intended

dinary skill in the art that the synthetic nethods,

to be %’éﬂta‘é& PisaIolseting groups ratherea Hanjedy pé@@dlmnal pcﬂtuv@@ntum@tectmg
groupﬁ Eﬁ%’érea@ﬂ'y %dlsgﬁtrlt%é;{’t %&ngﬁt‘h@%ﬁ&%’ %ldq.ltﬂ ﬁ} 1 ricthod of the

preserrt‘mm@lnydpn eAng,uoﬁall}O a varietgrof Motecslng%m@ms ard diQsClbIb@hhéErcﬁ@tive
out selectlvely

h
Groug {3 Eiis SEhe ERCdE ST Tt (Y oW omBIC-cBspolahe Wiy &
Sons, NewPY &ferioed, th@@f@tﬁ@'cﬁﬁt@hﬁ of Q/hﬂfhoirg féleBg 1&6&%Paté@9§:fe§‘erence

selectlvely in good yield to give a protec
Furthespioss, paerietytdi gerbos pettedting groupstaee dﬂsoljlmdt iedMyeachi Buag, D.W.;

zhoni B POLSETN GNP Yok b S SEU L) Vo SIDYGERA B e

contertte aﬂ@hich atdﬁlﬁremnﬂ@lﬁooﬁldda@krefeh@lc@t her functi onal
roups: the protect group forns an eaS|I¥ separ abl e

[0011 8 i v altivwid Reﬁﬁp@cwfé#tgttébt gompgunkaRs desraibge hetei, imsy b@f
substlﬂl‘t‘é’é{ \%fth3 ﬁlﬁylolglﬁﬂhé} FSMsBtuRhis BRhRaRLOLEEL knngen%ra? YRe 8%

“substltuted” Whether preceded by the term “optionally” or not, and substituents contained in
formulas of this invention, refer to the replacement of hydrogen radicals in a given structure
with the radical of a specified substituent. When more than one position in any given

structure may be substituted with more than one substituent selected from a specified group,
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of additional functionality to avoid further sites of
reaction. As detailed herein, oxygen, sulfur,

woRaeagss7 and carbon protecting groups nay be PCT/UB206010676
Exenpl ary protecting groups are detailed herein,

the sUBRBWRNEBY may be ¥tHel tHRSaRRRY: ABFRER Gt VA pbiiBorP! &F BRI herein, the term
invention is not intended to be limted to these

"subspifuged ds Pergergpletadde inchudeel] peamissibiestupstiifientsl df elgamialcompounds.

i\ LGt qroups n_he,.readily.

i 8 e B 0 850 P SRl g nd
unbranbleedyedbochctit ahd Beterpcgd RN brohiavie ahd asnardelid sudsaubits oforganic
varjety of protecting groups are described in
comwm%z e‘y@r PYosey o ks INvisTitpny RRteroatsynt sk as nitmgen gagdave

. .P. A .
b S0 g B sy DRI Bhbun BB
hereimwhishysatisfy thpoiatced of yherteteomoms. Fuffherinoes, tibs éveation is not

inten%&g[ip ?e )fi'gﬁ{ed&ﬁl rﬁg}g Qﬁﬁ{ﬁrtbict%g%@%s%ﬂg glm%b'ggggs I%i’rg%%dc: ciorlllpounds.
ComBiM&{bns Of substith@hts G PhriadP entRRred 19 This 8R4 &AL gaéf%gbly those

entire contents of which are hereby I ncorporat
that resaftdp heclermatomaof sjabie compoundreusefi e iedteetingrtafor exeanple of
. a cribed herei,n., ma subst.i t.ut ed
prot AP BERRL LG F PR s SRS W uea
hereimpireftiably. refefs @aioaipdlndd Wkich békess’ ssabsilyistiEfcaaht toigivher

g{qecede by the term"optionally" or not, and ) )
manugghue pRe,wHick apeE the integiity pbhesomposnd fasiasuffipientpeded of time

to be H&E&Ed hiH %@%r&lﬁ? k%%%%rﬁf g{]é{cﬂj Bfﬁﬁg td Bléjhé%?l!llﬁ?lé tglle %urposes

“given structure I'cal of a Specl
detailslibgtint uent . When nore than one position in any given
be ,substituted wth nore than one

t 114 b . L [ .
00113} et dBEATRLCEE B red Sy A éarogrYcionimEngmctionality,
e.g., -@@Qﬁjﬁ%%"ginws/ a{m%?]@éé? %Q@?@ic, hberoalpsdct H&%cﬁ@&é, he,

ei ther the sane or erent at every position.

heterqasd d(ahiphasicaryk estarealinhatielatyd thietaroadphatieagdrenpl at ed

| ] erm ssi bl e substityent f organic
heterd BphBE 3o b R, SRUSRE P Wiy P e etsPBRie, ayt, o
hetercapisidittisaris substinhddds vasytstinge o8 isGysibbgutcd (@8 ¢ Regogsttor
., unbranched, carbocyclic and heterocyclic, aromatic and
aliphafishgtespalinhatie, msyls Pt Ressroarybmotsitigalixy2er ohaariscontaining

T BRPRSE, ) SN 08 DL S APETIF

ave
[0011BEr i s Jhbltemstatiphaticlicastisedheromganides bothaumetsed and unsaturated,

. i bed .h [ ich tisfy th I ' f the
s GRS S RSt b 5l St

substitidERHREné 6r BBrd fuftitdRd] LBufIYASRADEE algﬁ"ectig{@d by one of ordinary
perm ssi bl e substituents of organi c conpounds.

skill icgerirh elirhatic is intadodi hegrimtosinglude vt isarisit disnited o, sillgedkenyl,
TN
groupé.r &atanEbgousicohvax@IRPEliGito ofiePbédepic aérinsublh 0¥ M8MS1”, “alkynyl”
[ n&l udi nﬁg, but not |imted to cancer. The term .
and the dtkg, Furihergiorg, gpasedhsian.the fprms sallply“allengl s “alisynyl” and the like
0 ' . Lk Y. S i Clant.. [l ow
AR RS ESA ke D1y A
hereing Sopeualiyl’as usdsoifdicitetbspakilogonss (substutéd) ubuibstituted,
det ect ed an refe ly for a sufficient period of
branched, gt up raﬁgheg% E?‘G{lg 5%?“2'{@%1 AfPHoses
[00114] In certain embodiments, the alkyl, alkenyl and alkynyl groups employed in the

invention contain 1-20 aliphatic carbon atoms. In certain other embodiments, the alkyl,
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detailed herein. [00112] The term "acyl", as used

herein, refers to a carbonyl-containing functionality,
we2@6/10258( =O) R wherein R is an aliphatic, alpcpub2006/010676

het er oal i phatic, heterocyclic, aryl, heteroaryl,

alkenyﬁ ahl RIS h{1 C%{@lﬁﬁé' em;(l@)ﬁJdQﬁ ) 1h’@é’tﬁioh&:bﬁ1fa}ﬂ 1-10 ahphat1c carbon atoms.

eteroaliphatic(ary or _heteroaliphatic(het :i\ \)
In yet ulﬂmmrybodnhemt@,upe @13&]; agqenylh@ndaqlkwégrqyps employe [ ihe¥nvention

contaigy Eﬁgsellﬁpﬁ %?a%?n %}%@L%s Stﬁf?th%ee oro(a?[éélrgs su%akylt? élkg 1 and
alkynyl grcﬁhps eﬁmﬂﬁr@@ anthefinveatibpbattaia 1 -haliphatakabbabions. dn yet, other
or heter oari/ noi et i es%‘Y oxygen or [1% r? n, Con .ai mxﬁ%nl 4
embodimenets. the alky 911<@gylgand gllsynml BEPURS EmpP ;ép eé%\{ea 101ég<8
carborPiod! gﬁh&éﬂﬁk%t dipakd %é tExQQﬂéﬁllie TR atetdNlinAted ROFbE Example,

as uSe erein, i nc oth saturated and
methyljeéal, urpopgl, 1so§10|py] ghtyl, obaiyh, s(ec-betyl 1mbm¢sdnf@ﬁéw)tylom-pentyl sec-

br anch d ali dr ocar hons, I
i n AR A T
one or\%élje sQl?stﬁ%fse CAIRERA cRpS R hee, Biitdirda6tylimisdd to] foi Bxetdmﬂe

, —aliphatic" i's |ntpended herein to incl ude gﬁ(yn}ﬁ

ethenyh,qﬁ‘olbarn'l thatenyb 1-metkyl2-balerdriyd and thg KegyRenesenipixg:
d
groupsslpggllda,h Nt 51’:’?3106 :P gﬁ%ﬁ 19, e‘i}%}%;// %rﬂ'ﬂ)@ﬁ'lalf Yﬂr%)]érg% 3}1 g gﬁcngnyl and the

like. conventl on applies to other generic ternms such as

al kynyl" and the |i Fur t her nor as ..
[0011$jlsed h}éh@teﬁm “f.th@y ig) 78 usegd Ikeg;qm re%egq @quy}poundsawﬁvhﬁpmbme the

propel%gg %Qﬁahta{l}f‘( gréfi QEOQMEéumtaﬁd Saihsde fuw hRhoNghited to cyclic, or

unsu ups. " I'n certain enbodi nents, as used
polycyutic allphatlcl hydsrcagtoky htid bridaed egiclpalky hatingzoads, vdueh atp Rptionally

subst s Belt A I omg] GAPBort o ke AFUB L4 by fhe of ordnary

skill it BletAd, PaIRVBRAH Rt Ried hoRiIdMElud@Ibae ot mited ik ypylbalkyl,
group$ enployed in the invention contain 1-20

cycloadkwhaﬂnd @ydaalbmlamcumes Which ere @?twnélﬂ)h&bs@%f‘@di\’% fpegor more

08 10
functlglpaj gﬁ%p)g (I}HHng IY&/eﬁ )?ch r%gé thﬁﬂcf&%é ?6}11‘% Flg[{/lgerﬁltw’ofﬁr
examj$16) rﬂy@loﬁbrébyl QCHzlcs)EilaptO@yE aydlohsutyﬂt (-Imz cydlmbLyyjlt cydl dyeentyl, -CHy-
enbodi ment's, the al ky alkenl, % I;ﬂ%, h%rofj%f’l
cyclommrléyéﬂclphﬁwhecﬁawﬂph%wl cypiapEieRyIet F%? gqre ety
norboﬁﬁ{( rll?t?eg W& thel <eS$v}1 cha gﬁlﬂeﬁlafﬁpe&‘%%f‘h@re suhgtifkliy] |

and al ups enployed in the invention
[00116pnt ai Thi fcéirrﬂ‘faill{dxgt’ (@ “aﬁﬂyhmy”)apoi‘ﬂbwalkyl &1 usgd hevein refers to an

alky) BB o GuE i ATHRgeraeBiH EaRt Bﬁuﬁa%g%ec@%n%mg;@m han
oxygelnI Até&ﬁto? @ﬁrb O§1 @édlﬁﬁ alon€ B RHBH dniBbgliheat liH@alk?ltgroaiﬂ eontains 1-20

[imte for exanple, nethyl, ethI n- 1p){
ahphatlso;pfqg)pwtomsil MWeﬁamxﬂwymboém f}w alk}flmc}gntams 0 aliphatic

carbOJte gfotmsggﬁ%rﬁ Otﬂﬁlp %rlg@é]lmelgrggﬁ%ﬁﬁﬁ X ke w&lé@&@%@% grotgllgs employed in

the inkédtRn d&taﬁhl@%ﬁvﬁaﬂd@%dﬁ%@ms oliﬁstld)lr ot]mremt&dbﬁents Uﬂmﬂlkyl group
Al kenyl groups include, but are not |i cj
contaig dn@al@ha’u@pﬁ@ﬁy ptomsy g}bé(ﬁwthm k;:mb@ﬁypents the a kyl group Plontains 1-4

ahphé]t c'@?ih%}él il uﬁ%ﬂles?’ bf daé fn@ﬁxd‘e il€are B@Pﬁﬁﬁ@dﬂ %@}ﬂe‘ﬂﬁ)xy, ethoxy,

groups I'nc are not limted

pr0p0@<!vh1‘mm‘0p0>%* anmowyteﬂébﬂmnamggpeh)quhnﬂ melfexayy.- Emétnpleeof
thioalky! include, but are not limited to, methylthio, ethylthio, propylthio, isopropylthio, n-
butylthio, and the like.
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i ke. [00115] The term"alicyclic", as used herein,
refers to conpounds whi ch conbine the properties of
wa@bkeoeheasst and cyclic conpounds and i ncl ude buPCEHUS2M06010676
limted to cyclic, or polycyclic aliphatic
[oomgdf Ocam%qa%n 1Ry IS e f16 %?J)Wllxav%g‘ﬂﬁ@ R GSure WA wherein
e optionally ‘substituted one or nore
R’ is hllayk tas dcﬁheddwmms Theermi“ainitvellypjreéars tt @groby hevieg dfe structure
r di har, ski in,t
NELIR G PR R e e Betei e peogimef Rk erowp
contafisCll-0Rh AWt carBb aonf! IakkyAy bthePégbdEmentdihe AIBA roup contains
optionally substituted with one or nore functi ona

1-10 ghrd@ps canbph giomsatlh yet ethérepdiodingits thesalkHualkenidd andealkynyl

group_% ngeéll 1% }%eolgg%nttﬁg };éﬁt‘ab f ahgﬁ(agggzlargdfgl o%? pllrn s‘?}’llo'ther

emboditatanend skyl gr&neortaifd D-ﬁ%mbhétrdbarw(ﬁt@hﬁxm yet other
- CH2- cycl ohexyl, cycl ohexenyl et hyl cyclohexanyletﬂ%l, ,
embogdipeE, ﬂslgﬁr allg: @rpvReOnHEs %ﬁ@hphmc ca\mn&ﬁm’a@aﬁﬁam%w lgylamino

1nclu?% ?)uf?{arle %Bf fm ¥ & h{eﬂﬁflléiﬁmo[ﬂgfi%ﬁlno-rﬁ% e;ggj?%qhmﬁloka%ﬁxm like.

oxy"), hi oal erein refers
[001%8) an S;jnkwéxagr;xlmmf salsstipueatsi aftlsd abodrefdiesneibed atiplatiodand ather)

moiefifyes GgrpauadiGfse B GHOn o DU Ao SnE B LI phRg ™ "
heterddliphhtid aBH 1&&6&@& ra&ylal?p alk§HeRRGdryE a%k?%yl@k? Meterbalkoxy;

certain other enbodi ren the al kyl group contains
heterqarmxw i ie;aryldne; sterealkyithio; |heteyearyldhinek; C1; Br; I; -OH; -NO; -

N: Bt oy G oo O e SR ERkbar 2OR BN P sBrQiRScoms -
COA(REE BODNAROTSOC(O)I5¢ 1OCOGR 0N, NTRS) isloe>aalxi<me(CO>Rx

roup cont ai ns 6_al i phati c_ carbon atons.
whergjp gath aeHBERGFER TR mdq@éncganéy fincdy %ﬁﬁ%%@ ta, ahphatlc

alycy@ilé @Qﬁ%a‘? ﬁQt @9&6%9 ,tarﬁgé)gﬁyg%ﬁg&agﬁ(é{rpa}llé%g{e(%l’%%ryl, wherein
any orf ﬁwmimhaixqg heﬂardahphlaty:, alkg]latylkmrtaﬂigyhetﬂemp'é mitstituenatsdlescribed above
and hﬂeme %I(flgg ¥Jf: 61'15[%(%%5:[) 1':1(51)1;( ngbst%qtﬁill{r(%}cgey B rmcﬁp% cycr:ﬁc groatcyclic

and WiReRh Ry bt Ak @ryl Br h&todhl BikiinRRE deb@itetBoveldhdMerein may be
2006/ 102557 PCT/ US2006/°/010676 [00117] The term

substitaied pi amﬁuhwtuteéf érdshtmalap@miqs OEE gonatglx mphs@blg gehstituents are
111ustragér|§{1%r¥\g@? &gﬁcﬁi - ¢ln bodS mFrlltgéhd nin tﬁﬁ%&gr%glets a?l g{}ﬁoeﬁ%re{gm.

ers roup avi ure
[001192R - ,InWeedrel, theRern Sarainlabid: mo&ﬁy daf umﬁchek@n &bfé:rs ﬂora stable mono-
certain enbodi nents, the alky roup .contains 1-

or polycyitatnsatiraies srpiey hagng IPFPf%TéPltY -kt eﬁrh@? af@%o%ﬁCh@ﬁwénch may
be suﬁﬁﬁu@h Y b QRGO Bdrfish etﬁE&tﬁ @{{ﬂs i@t ﬁl %?(Fﬂ??[ﬂ: @Bfé{? refers to
yet ot h e al yl, a enyl, an

er enbodi nents,
a plamir klylg)hlavmg peurpBale pmpeychchlanotthcepham/efmhe cing@oedchirmglat@n and
LAl [ arbon atons. |n stil] other . enbodinents, . .
stis g iy Ryrked e St Brinaria ba & ph e Ra T eeion (4t Ctgiherein n i
an 111ﬂe§erygtm@ﬁd3%‘i‘ poRAPARt IRAhRated Hﬁne’ﬁr mé't dQésCHéE’ sé&%ﬁt S all of these
1-4 allphatlc ¢arbon atons. Exanples of al kylam no

criterianfor argmatibily isatedinpdherkinmgst ‘ean-awmatst tapdasremeompassed by the term
<%hcﬁﬁmylan1no i so-propylam no and the Iike.

[00120] In general, the term “heteroaromatic moiety”, as used herein, refers to a stable
mono- or polycyclic, unsaturated moiety having preferably 3-14 carbon atoms, each of which
may be substituted or unsubstituted; and comprising at least one heteroatom selected from O,

S and N within the ring (i.e., in place of a ring carbon atom). In certain embodiments, the

29



[00118] Some exanpl es of substituents of the
above-descri bed aliphatic (and other) noieties of
wa@eopasds of the invention include, but are nBCT/US2006/010676
limted to aliphatic; heteroaliphatic; aryl;
term FIRkGHABMMtIC nﬁilé‘t}‘"’ fb‘féfk to & ﬂéﬁélﬁﬁig@foﬁﬁfrbéing eﬁ"lé&@‘?‘é/n heteloatom

aryl oxy; heteroal K eteroaryl oxy, "al kylt
havingpyorbHple pemn@puﬂm teythe plane ofibe aéme at gdchiving; atem, :md saBﬁfymg the

Huck%%%ﬁl%%%f pi %ﬁg@&i 8:%6 rm&x%if&vhw man integer.

[00121FCON( RY) Rill al%:b@@fematm%ﬁomam Retkbarortidnhdieties, as
S( O 2Rx; - NRx( bﬁﬂ) wherei n each occurrence of Rx
definechlirapiamryrha 4/tahrd Yieas allggler hegerpalkyl meietyeandithus also include —

h [ J cyclic,
AL BN 5 L el S |
(hetemh&wéhﬂeroarwnaﬁc mdietiasl iTihlatas (usedwlmranpme iphtaatd ‘Gromatic or
r .or,, al kyl het er oar substi t ts descri bed
heter%ﬂﬁ?%@“ éﬁ@“ﬁ%raé’idm‘{w tigehed ngoer{al}pec(aﬁyﬂarﬁgwﬁgt 1tuted,

(heteddh B DR@ehGE, J@l’i@%x@é‘lﬁ?ﬁﬁ’ete&éﬁ%&daﬁc Oe[nda%])fé?téﬂoﬁll Erl)ﬁagroaromatlc” are

wher éi n an the aryl het eroaryl substi'tuents
interchargepblge §u ﬁﬁwt@ndluﬂer@ut mrermwyhmeted sylagy of ﬂIBQme\oously mentioned

substfEBN0 T B P kP TR e o 1 St s

dlsclcsaasmréingresmmgmr&ﬁtfsﬂﬁdmmw@taibtm;oﬁmﬁﬁa es that are
described herein. [00119] In general, the term
[00122} o ratlibe tors eyl aS&@e%@relnhé@@m@t differ gigsificently Gomhe common

e XS LSS BB 8 B g v

one auipsiciringt dul centain mbbditriehts] Ealyl” refersetn taandsnoemibbfélyﬁlﬁm(t@bocychc
pl.anar

rm-aro t c noi.ety"
ring SHQ@P%VBE&PB %arﬁalralﬁé B o DEHS B L Torpend: naphinyl,

tetrahwlr@ga]ﬁithﬁai@lhaﬂyl nedatyPaAPRid iksat i sfying the Huckel rule
where the nunber of "pi electrons in the ring is (4n+2)

[00123her ei ﬂ“ hg t§ran “hgteroaryld g@rused\hmm dogsrnap dif§e¢ yxgmfcpantly from the

i et. tha t satisfy one
comntRALHNE G RIRX a1 PR DS ¢ B rafigafhayisy from
five 16 eamngraooms oLWhichode fag empmsaﬁs&d fidyn §® ah&Nizero, one or two

"alicyclic" 00120] In general, the term
ring atcas &F sudibial tefﬁﬁh’f(é{lgﬂndewd@mé/opek@feé. from SePeand Ni@ing the

remalﬁitng? % aaafH?@%e c%fbé)g ?%X ?é/dgéta(l) ﬁ%mg E&ﬁ%&l{oathgge Fﬁf L ¥n %\Gien\ga any

of thesuigsatwmutsech o, farresatnple] pyridydl; pyaawinyd opgeinhiginyd p@ltrol}& asfrazolyl,
atom g,gl ect ed fr t he

e RIS L0 o st

qumog%ﬁlt Bb li e mhesSlikd he 29 WO 2006/ 102557
/ US O 6/ 010676 term "heteroaromatic noiety" refers

[00124p a pltamdlberdppescintadthatsiryipndthetescesy! mnupseirlwhingbicyclic aryl

I a en ul ar e plan
soun A RS BB R s PSR St oon
or mofdkbf&thﬁh@géﬂﬁombl tHeedonGhddPen @G twiesnyl dheld?@ndrb BQtHe$ollow1ng
(4n+2) wherein n is an integer. [00121] It will also

moietyss inghiking byt aef linited tar Jiphetic alinvelickaeroakinhatie] keterocyclic;

crom o, 8V LR ANl B
hetero@&dylheterwgahaﬂqoxy, arylogy dreceabdydyyahewntardoxy; alkylthio; arylthio;
hetero_afk ﬁfﬁ%r Bea[ero r}>l 1eot; %r’ 8‘?{ ]gmf -iOCH; -%P(%; _-CN; -CF3; -CH,CF5; -CHC1; -
CH,OH; -CH,CH,0H; -CHoNH,; -CH,SO0,CHs; -C(O)Ry; -CO5(Ry); -CON(Ry)2; -OC(O)Ry;
-OCO2Ry; -OCON(Ry)2; -N(Ry)2; -S(O)Ry; -S(0)2Ry; -NR(CO)R, wherein each occurrence
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(het eroal kyl ) heteroaromati c noi eties. Thus, as used
herein, the phrases "aromatic or heteroaronmatic
woieiloss? and "aromatic, heteroaronatic, PCT/US2006/010676
-(al kyl)aromatic, - (heteroal kyl)aromati c,
of R,ifdepbaiead Kﬁﬂlﬁd&@tlﬁﬁ QAN HRdited to,aMghatic, alicyclic, heteroaliphatic,
- (het eroa kyI ) het er oaromati c" are interchangeabl e
hetergslie. arorapiits hpigeqageaatiop axyl.deterersyl, piksaryd dalipl etsmrxdf

hetergﬁg%lgxry?uen#@lo%ﬁe gﬁatlg dé)apg ?ﬂéﬂﬁr{y}oﬁ%@i hatl(“,e ahc%&%b
heterodliphnti¢yhietdogsligalkyttirgic bﬂ@lkgdlhhtefoarﬁ sulbmutints degctitiedtabeve and

formati on of st abl e, conpound. . [00122] The term
herein iy Ibe Su lt‘ﬁ%@@r H‘é?ué$tﬁ‘1teéd€ %ncrli‘é@ OEIWP %‘?Ch§?1 gﬁ%‘F‘F‘l‘té‘éH’E W&ﬁaturated

and vtIHeQé'ﬂl taﬂfoffﬁmnatﬁeﬁ&él% roﬂfatﬁ: NGy BERY a1l E%}( 2%%19&29

refers to an unsatlrated cyclic’ holety co
(alkyl)betstoaryd nebstituentitdescritied gbovteranddietean mag e substitwied pr unsubstituted.

Aaaiialiit ) BR Goafe e Bhmdrrumatiobon s THeh deother At
repreEBNt aldl 5” 4,04 7111@em@é?€d1§ilb»st1ﬂ?d@lml hivbubstitu@dd ARyeiORaRMb®lclic
i nd a@g i ndenyl and the like. [00123] The term

moietyh dhdshiena) pramples ofsgseally epplicablesubsiivtents are dfustrated by the
Spec1ﬂ;} g&'gl;){h%%g%s Cﬁ)’lP%thelﬁcam%?enqﬁ are élescrrf?e erélhe termin

ers iC raal cal

[00128vi ng Fheasdm féypctoalleylt, @B usdd i@ reih,abferOpevifically RNEotipst@ving
atomis s Iaz):fted fromsS, 0 and N. zero, one or two

three 1Q $iyCRtRS thagrdpisnmrraborrip@sodvicRe FysiRaleruingtudg, but are not
hmlt&ptlo%gélgprofpgg?%cgﬁblg%/]ﬁegclglcﬁngnﬁc f@)ﬁ@éﬁe&y@ gﬁg'l 51'1 e like, which,

bei n e rest
as in gfe cabreofradipbatid, elivyicéic Areyeroaliphatieor ]nemgoa;todmsnmstuﬂshmag pptionally

be supgliE i g detucfts BN hinif iy s atisustiver 1

heteld)aﬁﬁ?)ﬁ%t?@ Chleﬁél'ocybm %%rﬁla?tm Métero@?ﬁ@dt@zﬁlyylhet&@rﬂp E]Htgbélryl
uran ui nol |n , ISOCIUII’IO I nyl, and

heterq_)e@]@ﬂgrq(} a|11{y teroayl h@@maé]@y bqt@@axy}l}aadk(myy myim(d' heteroalkoxy;
heter@a%%l%%g %llﬁslb}% ?ayﬁﬁ}cg d{é?er(%lﬁf %t 53, {e%%ar?l ary II*" Cf]rBoluPst -NO,; -

or s e’re’n

CN; @F@stGHzamm@Hmpzt WO e—FﬂPHCJGHBH, -OH,HEg, Cﬂzsmﬂz,OC(O)Rx,
CO% 5 en atorrsthereonlnwe dently with any_one
2B rfo?P R z»r%(@}ﬁxp ook R nBEEN (Bs)2i R 1960)2But M COIRx

wherélh 'ghéhe&cg.ﬁenc%l df@@%de end% ﬂ Welddes, digt sq{o?ﬁhhf%ﬁ% | afiphatic,

het'erocyclic; ar Omat eroaromatic
alicydlist betomnliphatia) lka]léracgc[hp, dremeManleteydaammht;lc aryl heteroaryl, alkylaryl,

G SR N TR D ront o SN
ahcycﬂfc}’hét@ﬂo@%a‘ﬁ@t I%té}@&}k:.‘ﬁkt a{ll(cgaryh k %ﬂ@fe&’ér@)%ubﬁlw&xtk de(:§<_3|r1bed

above @@@:@may ‘t@]-qghmuted gr-lgmgmgted 1@@1@)11Qd or unbzm)zc(lﬁd) saturated or

usatur%%gﬂg Ci%g@tﬁ%%r&y)ﬁﬁ A er br ?%f@) R‘l ’oT \;%tg{;o&pﬂ sgl&sélltluents

described ubserund H&Eblﬂ‘@a?%@@ﬁli@lﬁﬁéc? oabLbEROe8/ RHEHIORa] eXbmBles of
i ndep endentl%/qt| ncludes, but is not limted to,

generglly ppplicable supstityeafs are ilhsirated Y thsrmesific enbedimnantshopa, in the
E ég tafe dRELRIORQRtic, aryl, heteroaryl, alkylaryl,

Xam% qﬁwgt er oar&lr , ﬁet eroal kyl aryl or
[001216&3; erodl Heyternetletaaalighatisih es eded hareyn, aéfetste alibhgilvatoieties in
whichaéﬂeca/rcnlltl)r% ‘carbon atoms in the main chain have been substituted with a heteroatom.
Thus, a heteroaliphatic group refers to an aliphatic chain which contains one or more oxygen,

sulfur, nitrogen, phosphorus or silicon atoms, e.g., in place of carbon atoms. Heteroaliphatic
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het eroal i phatic, heterocyclic, alkylaryl, or
al kyl het eroaryl substituents descri bed above and
wheoosilmssny be substituted or unsubstituted, brenthmde/010676
or unbranched, saturated or unsaturated, and wherein
t yI r
moxeﬁéﬁ@@f lf% lgxfe)? 510155%{1 d a{zﬂ] s? ugz?cg(? gg@ru%/sﬁturéfgst Ilnt%gt%i?xse%ﬂfoﬁkments
heterabdipbatiduadictiboare salmﬂltltted By mdapendiont Isplllasametrm pEdneoor more of the

unsupstituted. . Additionall rec
hydrqgRR Ao ek i SO AE g ompie e los i dinsn BN HER DA 1 lphatic
ahcydlﬁ?ﬁ@c&%ﬁhplﬁltlﬂs he'%ero@ych@r argmﬁﬁmlﬁfe@gar&%gﬁé gkt Eéiel%ﬁryl alkylaryl,

unsubstituted alicyclic or heterocyclic noiet

alkylirderipanyt méifoxg xanyjsixg shas¢roglsnxy; dieteyoaaploky; @élt»rléno arylthio;

heterHRAM Gt SR 'Wfﬁ%%@#ﬁﬁ@ SRR RGBTy sg 1 -

CH,O1ey- M CH, 001 26H,NHe, -CeL80;CHE -0ed Ry -COAR)YSEANRNEI-OC(O)Ry;
refers s eC|f|caIIy to oups having, three to seven,
-OCQsRex- é}%lﬁ Rogoh riIR 26 -3 (N %%@rlﬁ%ﬁcék)ﬁnwhelsm qaghogcurrence of Ry
s Mgk gr :
1ndep§%&{nﬂg rulé%l%t/ %C%Jg(gdltn?rgd tc’yagllpg%ﬁecﬁ tay+§&1[:§%tér§al )&Ha‘flc, heterocyclic,
aromatjoc hethmatqdlatmpatyl hetekadeg, al\k&]ac}ﬂ alkﬂhetematyl‘l,ehed:asaiky;lfaryl or

hete19?61f}g{;%é1!§>gryllgxl§/dl1eg g:alaﬁ of B:S;taﬁ gatgzu yI 1%@%&31’«5‘& mﬁerlt?cc %etelocychc
alkyla?r?’p%{ hl‘k&‘ﬁl@fe%drﬂ(‘shHgitﬁ‘&ts &B&Erllﬁﬂt abob@hAERerER Ry R@bkiStuted or

icyclic; heteroaliphatic; heterocyclic; aromatic;
unsulistitudeds hrapabed @ unkrapcheds eataratearorlunsadivietedaand wherein any of the

| k | kyl h
aromith BRERatfhfley vt & GO ERFR0NEpt dosepived abaye s bsein may be
substihett @ bPansbstited. alAlﬁmitiohalcaxamFawstom g@er%@quaéﬁw bﬁlﬁnments are

het er oaryl t hi o;

illustraggdhyrthe Specifcigm ngpmshamg&pmp@@me descrlbed lherem

[0012%5021%'%%% ?ycioaﬂiy%‘égerog(%ﬁ Cg\‘(h%%@rﬁ"_;\{ ?%%gh@d herein,

refers\/ﬁ)&bmpnulﬁﬂafﬁhldc cambine de p)ﬁpdﬁlcs offidepediphadid ynd gyclic despounds
tic, alicyclic

and nﬁzi rqgéﬂ%lir@tedgt@t &tlggg;e |ap unsgpgﬁtﬁfl Irrg)no or polycyclic cyclic ring

systetﬂ?hﬁlﬁgrjgl@%élﬁs Wﬁéﬁéin ath@is?&ﬁ%atﬁ % atoﬁl iKY heteYdatom selected from O, S
y eteroary het er oal y ar

and I\h@wk@ma IthqmttegMMrsylfur hm@p@tpmsamr@y tef optioeally b@@adlzed) wherein

.alicyclic, heteroal het er oc
the rify SR o pBFURITRuLRE) Riphaik SEREKS T BEE s gofined
hereif) eInGdeEtaﬁ‘iBétnﬁlﬁhrﬁblh§ tthd ¢80 Fheerod PElURIRY It tHeRlocyRle e MRgterocyclic”
or unbranched, saturated or usaturated, and wherein

refers{ ¢ noR-pRANG St 08 /- HEmbPISd rogwr 2 Polgglic goup wherein at least

e T CE
heter@)tcmrphmg befoptigentigrtel dxydizg) inclating, suhst lititedtes adi-eor tri-cyclic

illustrat t he ific enbodi ments sh t he
STOUPEC AHpT 88s SHS& S’ér%elag‘gréﬁ? Flﬁ%hﬂéf%?%we?mﬁ@%mgﬁ% %F*él?oﬁ’?oms
indepefdthfy akERH %hpoxyg% sﬂ&ﬁpaﬂaq{lﬁbgbn %El%h?(l} Qacﬁ|5' ﬂﬂ@lﬂ%r‘éd ring

noieties in whi one or nore car on at ons
has 0 tmP donbia ﬂonnclvava;:hkﬁemnn@métrulgdme @ to2 tdouble Hven@r zmaite@nln 7-

Thu tic refers .t | i phati c
mem b tin ST D R B S el SR s ey be
optiofM] kT RAIdized) Qisip fRIMigo R Hetdrd36m n@é ion§ll@be qhdlerflz88%nd (iv)

of "carbon atons. Heteroaliphatic 31 WO 2006/ 102557

any opthg/absppemedizgings may be fused to an aryl or heteroaryl ring. Representative
heterocycles include, but are not limited to, heterocycles such as furanyl, thiofuranyl,

pyranyl, pyrrolyl, thienyl, pyrrolidinyl, pyrazolinyl, pyrazolidiny1, imidazolinyl,
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noi eties may be linear or branched, and saturated o

runsaturated. In certain enbodi nents, heteroaliphatic
WOoR0etldss7 ar e substituted by i ndependent repl aB€VERL000610676

one or nore of the hydrogen atons thereon with one or

imid#7BLi&indD pietiemyi, Peleving, ox@%l N 6%kazolifint ?f@diséﬁra%l'yp%%txhibhdlnyl

alicyclic; het er oal i hatlc eteroc c aromati c;

dloxaﬁelrybrf@adl@ﬁ%lﬂ exaCthlyl ua@@@rlsdaﬁnﬁmlyhrlnyﬂrlazq}yl oxatriazolyl,

tlnadz%&%lé rgg%cﬁ{é?)@}/ m?\l Fﬁﬁythla%rw ﬁﬁx\émhcﬁﬁ}ﬁe]ts%ba P%%lfqﬂngzohdinyl,
dlthldzelyﬁrcbtarajzbhdﬁhs’bl telﬁ‘,ahﬁlrbfurﬁ[ and benzhised MRativésMhere§Edn certain

embogippd bt eroey deop preseycloeky Fey Eieroyelic) seeup i
utilizema@hsedm Rd o a%t@&%}e 0?(1196%@#8 it}él%y : nc{%c clic group,

wher el n each occurrence
as defigrtd dbovecubstituted byl tlteandajenﬁémrcmaceﬁient:g'ﬁﬁneptwo or three of the

hydrqggg% g{ooaltb%g%tl Igvnhgpﬁr%rnﬁ tg(i]‘,cy'srhp gtilck)gilgy%}rc heteroaliphatic;

heter@dy$Né; D8 BARA hieroaltth £10 Blyk ek ¥dryRblkylaryl; het laryl;
hgtker oal kyl het glrogar yl, \myhérgr n a%y ofy ar}rre %erroéﬁg ary

alkylfsﬂt«rrewl,.h@tercwélnéh@wom;yh@quxy, mtcecwohqzmroakkpxy diekﬁ)rbaarylpky,

il SIS GLABE b ADELUHER , LToRE GBS A -

CH,Cd¥; -LG]H(EI@,MZ]}QG)H SGH&I@H&@H @HM@H@S@Q@Hﬁt@(O’R@—@O}(RX)
het er oar omat i

aromati c
CON&@%—@ r%‘éé HRXSI%({)?R‘XU éﬁ@@%@@r%@dzaaﬁﬁ)@a nNRh@(é)Rn wheyein
each %urréﬁ&st;f ' @% c[enH Shlljctl)é&e sdnotmg{etd t8 nﬁ#pPth(? IJH%}%? c,
app e

of genera I ca Ie su st| uents are
heterdayiphdte, hg:emcyclm, emodic nendrsarsmaticy aryl, héterobpgdmdk@sryt, hat

e descrj be 71 Th
alkylitieloasy b By tereplintiy VFOf%FFé{Jagr%VGrOQT T hochipreay o€ e ighatic
alicychis, W@ daliHatb heterb & BE Sall&ﬂ’ar?P'EEPﬂ%?ﬁﬁteﬁﬂrﬂhsuﬁ&ﬁﬁél@?dés@ﬁbed
properties of heteroal i phati ¢ and”cyclic’ compounds
abovezyd heprin s betsubstiuted potnsubstiteted, tranchsdouvatratthaddaturated or

s SR MRG0T o B P L BaBYFi oot | bR Bhpaens
described Elbmtaﬁmhstbhremh? Be butded & ur@ﬁ‘@sn%téd’\hﬁﬂﬁhﬂndl réS%amples or
nitrogen and sul fur heteroatons may be o tlona

generglly gnplisahle syhstpuents arg r%lélsfrat?rbbfsgl@tseﬁesﬁame @cbme@ﬁesﬁ{xpvn in the
E 14 r more functional groups, as
ang ??ﬁ%&HEﬁEfé?ﬁﬁdﬁﬁﬁ%grtaln enbodi nents, the term
[00128h et er daldaiomallkyit Will Bdﬁaqipeercumgtbihat argrof theaal&fyohg/ ot hetcrocyclic
anon romatic ed ring

t - - menbe
moetis§ A5 BPd abRi4nd G A PP e}r&la%rthet%??éyf}mﬂrjtyaﬁuérﬁ thereto.
AdditiochaPexAfip®sQF o818} HlRshIE E@RiRen® a?é"ﬂilug{ra(twﬁ§ 216'75 E(gﬁc

nitrogen and sul fur “~“heteroatons nay be option
emboigieatsabayn in el Exaimples thajtargdasciibad heeeln The ttanm“halor’ and

@ b r | used si x- er drin
rlod 6 YELIR BTl o RD 1940 BB RO B D8R
ioding. ndependently sel ected from oxygen, sulfur and

i trogen, wherei n”( each 5-menbered ring has 0 to 2
(00123, 01 e The tams “Balehaw Thatrgsrees wsed gereisrefertto ap aouslested from

ﬂumm§96g§nﬁ@qn§ﬁgﬁEgal&gﬁpered ring has 0 to 3 double

bonds e nitrogen and sul fur heteroatons may be
[0013@pt i ondhe terine habontkiy? edbnoles bh hlkiyhgronp tefs@@ﬁﬁechﬁio@é Oaiviri® one,

otlonaII b ternize and of t he

two, of Pee bl eds Rileehpd Higte setrated by Sk SHFDFYHPS 35
chloroRf181 OgbMoe :ypgmﬂﬁgﬁﬁﬁﬁmaﬁ& teQikehet erocycl es incl ude,

but ‘are not linmted to,  Heterocycles such as furanyl,

t hi of uranyl
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pyranyl, pyrrolyl, thienyl, pyrrolidinyl, pyrazodinyl,
pyrazolidinyl, imdazolinyl, 32 WO 2006/ 102557
WEIN6WBA806/ 010676 1 m dazolidi nyl, piperidi nyPCT/US2006/010676

pi perazinyl, oxazolyl, oxazolidinyl, isooxazolyl,
hsoxaz 4 b I 5 darv (-
013522 iy 55 ki Attty v ot

NHR O xt@tttarpa¢-DIRR, ) ctrhluat&rrmzy)( N RXI@Ra)jatmmeJ Wh@re Rays RBhaid Rydre

indepplsnly 43 iPe iyt Yo i DHe oA HS: B CRPudis: ParHyp or heteromromatic
mmet?ree{srcﬁlfﬁ}ﬁg& H&’éfny |Exaﬁﬁ‘l’eshﬁ'ﬁﬁ1‘i’ﬁ&§t@ﬁp§jﬁﬁluﬁ@tﬂu‘{% o gheef to,

certain nbodi ment's, a "substituted het er ocycl e,
1neth3damh1®t émmﬂyodaromk9thykamntrfetda’tl@dgfrninpcdle@wmpnowbonyl
and as used here
methgfythysFiie, Sep SRy, P BB kR Pl P EL MRS
[00132bove, Toeh&h ¢k atlichy’, hhﬁseldmﬁ&m nefentto nepbaner® ot uddubstituted,
one, two or three of the _hydrogen atons thereqgn with
lincannytbragchedigatumpiedidiwdent scigal 5%@&“@& salielycsfarhon and hydrogen atoms,

hav1nE {0%{ & foqp(?atrf)cﬁl atoﬂﬁ? fa&ﬁxgyacﬁéecvallé{cg nﬁ;d[t gp‘gﬁ ends of the radical.

roar ona eroary
[00133¢t er odlh¢ytdrar ydlkenyhﬁ«mef hastusedhergin, refers to a substituted or

unsu hg{LEe:dg L%%&;Eaiggq%sﬁqaéedo (ﬁ%@lpw{% cé(lﬁgpg?tgt%r q%@&}llf ﬁf %airbon and
hydro%_'l% Sl H%ﬁom’:two% n c@fbon atoms %m%ﬂz@%e valehke “-€hBboth ends
of the—l@ﬂ-izsmlm—@herem(@) msaturaj@g( 1R,p)esent qmy\QsRiglmle b @j}dqwherem a

JINNE=c Lol s== Y PR SEE for) TG T T

[00133Yt | S THRtternl MAIkR]iHOne"ahd B@hE®IN, eéfbx@y@bls@bsmuted or
het eroal i phatic, heterocyclic, aronati

unsulystitusgedy linepy o ﬂatanc]qu),\pnsatﬁéqt@ @galypt raglpp(lwoaﬁlqug solely of carbon and
hydlrc%I ¥ Og'l%t Eé\ﬁﬁ%?fl)m tul%ttﬁ Q8 mkﬂ%la%rﬂ h%mg a fﬁze va}enc%;t“ at both ends

eroaf erein a
of thealadlieylc hmctwhlsletreuhe ahs;aphaiha)rc],s plr@bﬁtrcmﬁya;sl tiriple lainldy bad yvlh;areln a

riple{fgng P Ay (BBVUIGE P FEROL WRSRANY Hedast DBATERBEle

[001335 un br@ﬁ%%er\%ﬁ% WhABLREH, A5 usddNRAdin A ?e@lms aﬂﬁywma'll@én@l”
any of the arommtic, hetéroaromatic, ar

“alkyhglf’ ef‘b@myoalksfuwhat@rualém}sl” “il:ietcmaﬂ@aml”a lc@n@f’ h&qeeylidene

e BB ISR S RO O by e

encorh Asgsﬁwsﬁm@a M ihebaResd, falna haemau edHcBe B Hrowps. | Sinfilagy, the
whi ch are described herein. [00128

termsA@agﬁattsﬁa‘ihegﬁroaliﬁah@ﬁiq”t aiskthe ke erqompags subgtituigdyangdfungyhstituted,

satura%d &%cf:tllﬂsgtu%[tecp %{’1& Elﬁga}f %Hi %rangpéqeérbfﬁﬁ% %qﬁl?lﬁﬂf etﬁ ?e?ﬂg €cycloalkyl”,
et éroa )),

“hetefdd:yelé” t‘hetreﬁiogchc”Aﬁitd:l ﬂhb d)uka Ienmnqmpd; ﬁﬂ)strmtqgleimdnmblhbstltuted and

appl i cabl e supsti tue illustrate I3 ”
saturalpgland yhgat GRS GRAl ett‘i’félsg?éiﬂ'ﬁ?%%nﬁ haevelpakyny,
“heteﬂﬁzgﬁhm%lh e%@fefbc]}@l%aﬂ{gﬁﬂﬁ “at*@h&hc” afflterod}8MABE Fary®S
her€in refer ah at'om sel ected from fl uoriné,
“hetertakyd? Iaméthethk@ rencanpasd bothagubstiutef @@d.@lmubﬂ’titeted@rws

al o" ‘hal 0 as,.used herein.re 10 t om
o0r3gl"ec, Ghpshe TaRrRRIAIK o s iafhe o B BTl denores
any pharmaceutically acceptable salt, ester, or salt of such ester, of such compound, or any
other adduct or derivative which, upon administration to a patient, is capable of providing
(directly or indirectly) a compound as otherwise described herein, or a metabolite or residue

thereof, Pharmaceutically acceptable derivatives thus include among others pro-drugs. A
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[00130] The term "hal oal kyl " denotes an al kyl group,
as defined above, having one, two, or three hal ogen
wat@aeH0ms1 ached thereto and is exenplified by BOL/S2006/010676
groups as chloronethyl, bronmoethyl, trifluoromethyl,
pro-df\%%s ta'h?m’vétk% of’ %?bo oaﬁ)cp Qfs&ﬁ%ﬁfﬂh BEHA‘ l«‘:’ast?cgpx‘ééhQ(,Jeg?)?ﬁrmaceloglcal
131] "The teérm "am nd as used herein, refe
activigy, iwtachycantdlkiodn acklaumaﬂmpgpts( WIMHRX)susqepmbls & gpn(ovbmyyvo yielding

the pgp%tq?ﬁltacglacg %%‘éﬁt(ppy R%%?c&ﬂ&a&g’e SBFcflgsy c/ﬁil éxall?l}{ple 09 a pro-drug is an

ester, VRS RaNdaRE@ Fivo e} EHAQEPotind Bf @FEdst CPRY-drugs of a variety of
‘heteroaromatic noiety, as defined herein. Exanmpl es of

compgmlds@ anfl waissialspof mpéhod@ dier deriwatiging therpareng cempounds to create the
o R AR o KL AL L AT Mot ey
accep'tﬁﬂ)c oYl edlstoinc luidp Efelv elisé Pro- dnu'gﬂétlt@deﬁﬁipmdr@@,drather than being
ylam no. [00132] The term "al ky %ngne as ,used
activifed @rqqlna9té1aaqd§lppa ahsogn%@t iHseEvmBle: anfispysiedihgiedy, many of the
. I

s LR )l A5 LI 0L B8 i o
exposhm/tmgrthmqahyalnk)gjiqal endembentsaucnes a blaed,Aymahf seaen, extracellular

fruid, . ST qeminif PergRte ot e biRiadih it e Syegsepro-Uhles and
pro-dsRShdyt 4156k élfered%&séﬁ?féhdhhglb%ctﬂohﬂﬁ?bnﬁfﬂl@ 6@1&1@8@4&1 which may

unsat urat ed di val ent "'radi cal consisting solely of
be capdizBehy anenzmyelr dljeringiugearcaidaion pRbIdRstisTigagtions, including
enzyrﬁ? Ft%@/zgé Il'rg% Jhae}/nldgfgc\llﬁgpé ?ehact‘ ﬁlllse r@egta%nuerxaeﬁlplg9tplﬂar%ﬂi%gutlcal
comppmasmwandqm@lymmudwm Rcdprarls dahahtiviewil be discudsadlihenore detail
bond can exi st between the first carbon of the chain
herell&h%ioi”he rest of the nolecule. [00134] The term
| kyn e » r h
[0013 bst | %"lhﬂeggﬁ? lml%ﬁsHgg%d?ﬁegeg%r}eﬁe?sﬁtgglrc?lgltrn@cba?mm%y 8tlhzed to attac
one pan sdtupmpechdofiateesst toradileapart ofigie sbinpgursh| Etemmdry linkers are
d g}a on.and hydrogen atons, having fromtwo to n
eseribsd BEWILt ons, having a free val ence "-" at both ends
[001338] the wﬁédsqﬁamatedleth%aé@lﬂﬁb fehifs GUTRRH BERiW RiVeitBe followmg
present only as triple bonds and wherein a triple
meang@ad can eX| st between the first carbon of the chain
[001@:{‘d t he‘Cr g(fl” tﬂ? fgﬁneg&heﬁo d[ glo J‘c%%%rhéﬁrl” 81%§%und” as used herein
hermnse Idicat ed, “as used her el & ter
can 1no&lhde}drganon&|tdihcﬂ y(bmpoundéﬂ deyanné ccmpdimﬂe,rr@ﬁhllsyﬂransmonal metal
"het er gal kenyl ", "heteroal kynyl", "al kyli dene"

compéqxgg,rwg ispal émolecule(sa 1 9@1}@@ Weferre(drfé]@l@dggprpgw ;)ogfrylpleotldes are
excluldié{gBﬁrtH@lingﬂQl@ﬁ ¥t omﬂdﬁﬁ&? fééf #é}g{g@c{ aabydi eﬁ‘ﬁd the

enconpass sub stltute stitut@,
polyrucleetidesand pbptaies laedexghuwlad ﬁon&hmdbﬁnﬂtlyn of tmnpdnmdsrs In a

."aljpha " het | i phat d the lik
particy sy it lsined e Sirat dnt Rrn eugpoutlreae sl fo R,
prefefh‘BEahHﬁ-?Eﬁcﬂilc %Etdnéd—@l@@'méﬁ? aﬁ’d SRGNRY pOHIRIER; Spolynucleotldes

Simlar the terns "cycl oal kyl " heterocyc e'
transﬂlh@tr@tai@ymlpie@es nzgials.tand organem@w&,lmm@ugdbst i tuted and

[OOIJXESUbSt‘ r§$rfa;ﬂel\%b ?\gg” i?rglge 6?18 Flﬁ éeﬁrrﬁls%}n%ﬁ oelgm,t(i’e’ 13RS to a non-

ditio t'er
pepndl@,yﬁ‘dngélléomyﬂc organid\eingfuey ‘éltﬁ@ s&ﬁtﬂﬁilzed in the laboratory or found in
"het er ocy{cl oal kynyl " aromat i c’ "het eroaromati c
nature.gpgaph molecules, as used herein, can refer to compounds that are “natural product-
like”, however, the term “small molecule” is not limited to “natural product-like”

compounds. Rather, a small molecule is typically characterized in that it contains several
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"heteroaryl" and the |ike enconpass both substituted
and unsubstituted groups. [00136] The phrase,
wO plvanomseut i cal |y acceptabl e derivative", as PSEUS2006/010676
herei n, denotes any pharmaceutically acceptable salt,
carboBSdaffon bRhd§ahél had a SletdduRs Welght 6f leSiiBln CHMNAMRSLighQhisany
ot her , adduct, or derivative which, upon adni ni st ration
charagigrizationtis Bof mteiléedct@d)skhr@tlag fosithe PepRgps of Hiermsetenyinyention.
ifre d r [
Examip i Ghall hoftoEREP D bec AN Ml e BRI RO Al o
dyneraig phd balpamyeml \mtam\pm df I‘fstﬁalil moldacdrsathange ;lelitﬁéﬁzed in the
ro-drugs. A 06/ 102557 PCT/ 006/ 010676
laborgipry. laflﬂa &byt %fe Y\gétﬁg {rs compgunds dsesiivad i Semed 4f-s wi t h
(“Steﬁ:b%écftl'vg @%’JhEME 8HLS q“VRJ TALIBA @o&ﬁoﬁﬁds Hé\ﬁﬁ Yo a}"f‘éaccﬁes

contai ns an additional noiety, i's s cet
Both Reminisdent of Natuial Piceludis agd Cotmpafible evith meamnlml Gsll-BIa&d Assays”

s arB PRI PG e RRE bRy R ol ot

prefeﬂécﬁérﬂb@hﬁa@ﬁ@Mﬂapﬁroﬂﬁétﬂﬂ&%malleﬁ&e&ﬂé@a‘ie afiligeqvari ety
ounds, and materials and net hods for

[0014dlar i vaﬁifﬂlﬁ@l Hrpducidilesr € ormpeyndiinds used hereiat élettwgn ‘natural

oL B0 B T AR s

whiclahatare ihag beleteed theshsgoftiond gl‘ly@&;al'ly,RﬁmrcSﬁlpbﬁgﬂst’oh@ﬁn one or
h h : t t t ted upo

more SEiegF T 5rT DR AEB RN 01 SHa0 GRS SB0 e di Ay eramiglestion of

atoms! W&hin @8k ShuGQR & i ESTRAVARS, Of fuh!t&e é‘JaH hitRReAR& as

bi ol ogically active but are indctiva exposure

varyingothe éapodagy, ghayed, @iZggl}{dad)phelmlﬁy[ bydmpﬂcémstyc hlndaﬁzaetl\hiydo dame a
extrac | ar et c, cant

fow, o0 aeB STl oy BleBan the Shmppudils” ToE Gy o gk degiBi e

functiphalit@lr, 4g SsedtéreiRf An PrefeBbIED BbS B REindlah@ hRfMeddYe that contains
end| ng a functional i ty onto the conpound, which may

Prefe%&yébﬂealoyﬁ@aﬂ Igfentpr ey deversifiable funntmrmﬂ ewieies. These structural
chara&éﬂls‘%i%g b aﬁﬁﬁmh% o %égr{hé 1%@%’[1 ¢ co ! nc(%sui%};l([éltg)&a lg [r]egnlmscent of

enzyne-c tron an

complEe ma'anrai peoda:msL art}hatﬂha}r g &uéﬂa&aﬂpemﬁ@eﬂ@&&itﬁ B ?ﬁlﬁlcaﬁd biological
bl e derivatives wl

h t t
receptgf gg}gg@ggngfyfﬁ %ﬁ@é@& ly ngadiprodyst-Blsg- [ 00137] The
[00142ET M ‘}\/fékaqf Ehela®s’: u&@ﬁ’seﬁ%’élee'n{‘ fthJ t%frﬁ F‘ 19 cﬁel&gﬁmegﬁ% o any

noiety utilized to attach one a conpoun
mOIGCiulﬂ@ﬂ@s@tyttbatahmtmpablqaaf formingt atrmnqﬂwp(mr; Gechdbaesip wathya metal jon.

incor OIS EmuSTFELL SIS Rl RO LR sy

“blndsf”ctb laGitdtaldon, B 8BNS, me[l@ﬁ)gl?e ShavatiabBget\the in dh8nib BdRzymatic
npound" or "cheni cal onpound” as used herein can

reactl?%clwga@rf‘gla%‘#ﬁ@lﬁﬁ Ithe S@@Wlsewgmus:ewmm@nmmder
phys1<ﬁ§$ @'Al%f)néh{l@lﬁ%; 'Eé(hl?lp@s o?ﬁlt jons ?ggf\éc?% gléf aﬁ% ﬁ‘?t llrgﬂ%ecl to, Ca?*, Fe**,

alrn preferre

Zn**, Nol,prudh eeﬂtalﬂ embadiencnes dleunesl dherrortbhelsdal Nintdeainof

g rrBoundls t her, pr eferred enbodi nment s,
embodiments, mo ecules of moieties that precipitate metal ions are not considered to be metal
chelators.
[00143] As used herein the term “biological sample” includes, without limitation, cell
cultures or extracts thereof; biopsied material obtained from an animal (e.g., mammal) or
extracts thereof; and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts

thereof. For example, the term “biological sample” refers to any solid or fluid sample
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pol ynucl eoti des and pepti des are excluded fromthe
definition of conpounds. In a particularly preferred

wenwedozssnt , the term conpounds refers to smal PCT/US2006/010676
nol ecul es (e.g., preferably, non-peptidic and

obtalr{%‘a'}’fo% ?&@Ferd' @>0r%@&e§ﬁ%&%ﬁ?ﬁvﬁ%@r?ﬁﬁ§n including single-celled micro-

ynLIc eotid transition neta exes met al S,
organmm (mc@aas beeterd amcbymtsbmlmltlcgldmﬂmgamm(ﬂuch as plants and

animal gy g VegD e AR mehaR o PRURERT  bogTRL BF birenty

healtl@qﬁﬂ%rb@bﬁb‘@ Qer ey ReshizEtcied Hyh@dndb@h@fr dfsgaserto bediagnosed
nature. Small nol ecul es, as used herein, can ref eE

or 1nvlealgglmdﬁ,omh@jblo@qggtal saraple Gan be i anmfgmdpcluqimg@ «solid material such as
a tissds \QEIEI, aiceﬁ Palc? u,ee{ (!‘5}11 el%%éttcéﬂo%?%ﬁat&%%ﬁ QQII frgétsmrrrlg f(% dQopsy, or a
biologioAletuid. eThéblbmlidahﬂhM rﬁ&}albamttﬁne&ﬁdm amytsitafe.g.t blood, saliva (or a
cont ai ns severa WD 2006/ 102557 PCT/ 006/,01067
moutl SRHOYAPBE B 8SS) SIS A Ik O Ghorgpmal fuid,
I t
RN O, i AR g
humop,rceaamaodm/mratxon) a tExsurjole sn efudagntald fluisl @ﬁmn@cl:,f'romw@tabscess
ude,

orang S8 5 NS 20 BT 8y o

joint B4 E)%laﬁ%cte& BallisesR sinashaedid aittrite, osteagthAtiQrgput or septic
i nc but are not limted to, conpounds descri_bed

arthriti). Thnbielogigal sample Sprebe elfained fiopeanyyieke tisse (ing/uding a biopsy

Two I
B Y e
medilih Rbaditibhetiets; 406/ deHBﬁ?&Sﬁd oﬁ&gaxy S?lologlcaMnI:ﬂE'senay Sew include

120: 8565, 1998,
sectiqns of Hpsyenyshas T @:zgl% %,rcF g%sattée i eﬁ{l]%gqgal E)%Ip%rsgsn %eczlbgilcaﬂ samples

also 1F§8§é %Xt%gf'ﬁfo ép gﬁ)@gt%hles Wlﬁﬁh‘é El%téiﬁse ligtds! é&@&}ydrates and

ura Li ke Conpound
nuclelreacddsrgentdatedtborpartiad at ucpraplete,;ﬁa@dgmt;dm df @e]@ gn’p@ﬁgn djmmogenates

s to,co t I
Mk S S TR 0 5 ST R PR e o
from 8NP hiitia® Blant YRl eah| Hirust i?é?:@te cRO MR YALSaHMal, Ak Oscat@réf, refers to
nore stereocenters, a high density and dlver3|t of

humapg ag weld ﬁanmﬁumalm animads, @te&r@/étag@m deyedepragnt, 1at>1<‘_=}f%§lg= for example,

mamﬁnaﬁc 1Ir%s(h) gei%t a‘%ﬁik % eﬂgh s Conts ﬁ?réil/e cdfls ;’%ﬁ'tcg}fglfég and live

tissue e, aré b@mdemdib(mfphhral@ﬂldsmf ahmctﬂ@ fh 0&11ta11|1 t:)ye,mpflmny embodlments,
reactivity to nane a. few, of the functional

the n@m Bewat awinal fo 1@6‘%@&%& 2 1elgnty @ MAUSO, g A e °§P03I<ey, a dog,
a cat, a%géé QQfﬂl i 4 %rlma 1“%1%% DNERGhihal 6B HRIAERE Q&Ilé’ aflfal§efhuman

hat contains preferably three
cloneorIf dwmd,I the bruiogwal aanple enayi heewubjekied o erefipmnary pnedessing,
These structural characteristics may

i eti es.
lncluglgla.prﬁlmaﬁﬁaﬁe?aéﬁ‘a%}te{’ 9¥%venti ve conpounds

[001444NCt | ONR thdfn FRIIRISHARS” G “adMATRE ”ﬁﬂ&luﬂ@I rofe® @fizt®ducing
in that they may interact specifically with a

the ccpmpwnslmfélne vertgi04e a sulew se perforaneir iniandpgyfungtion. Fxamples
unc G I

of ro%tﬁ%f)f e%dgrg,lﬁls r%‘sonﬁémé{oﬁﬁ\é IBée ﬁ%}d bﬂh&{fﬁ}ec 18%%%%;uta1%é%:ﬁgtmtrqvenous

parert@bBY, Snfrgpedifdheally, intrathecal), oral, inhalation, rectal and transdermal. The

pharmaceutical preparations may be given by forms suitable for each administration route.

For example, these preparations are administered in tablets or capsule form, by injection,

inhalation, eye lotion, ointment, suppository, etc., administration by injection, infusion or

37



nol ecul e or noiety that is is capable of formng a
conplex (i.e., "chelates") with a netal ion. In

wa@eobanzssexenpl ary enbodi nents, a rret al chel at B€T/U81006/610676
to to any nolecule or noiety that "binds" to a netal

o an o

28, BB M0 oA PO LS oS figraion's

prefettrdftb "Blod mjelcﬁdm canipy bodesSoragtl 8 usmﬁrmvsuf Difiasedi, SDeeIng on the route

|olo% cal conditjions. Exanples of netal ions
of adrﬁw&%t@a@n beicompRmde th W@ré@ntcan begeated with-pr disppsed in a selected
I t

materi\i?%‘o gl%?ze‘%tz it Iff&)l’lﬁﬁ%[glr%.% g?rﬁlmg \ﬂgm I§13¥ Hgﬁn{@fl{a‘ﬁgle‘g@@o% #Bllity to

perfomnm 1tetnt®1§1ed tﬁtatctlpne Thpcempandet die invasgioarcen betdministered alone, or
e .net al . [00143] As used

im corf@REioR ¥iffcei{ngr SHOUE Pt aE AR iov® R aH b el

acceptabl¥ daddidrO6h bote! The EdthpdHhas oPthe SehBEA Sart lgbed'cﬁﬁﬁrstered prior to the

bi opsi ed materi al obtained froman animal (e.qg.
admirjgfatign pf e otkstrgenit smukenceusly véfdhppgrnd, orsdier tha, administration of

or .0
the ag%ﬂ %T&}lgﬁl‘f(?rﬁ ' the 8@8%11}1 oggfze n_&v ntlotnhcgntagspgﬁ% agp‘léliﬂ%ta{egdp a pro-
form s/hnfbhsaéonvelftﬁf mtd s adlyve BWHADLIO, of MbiDactiadpletabdfic i vivo.
06/1 7 PCT/ US2006/.010676 _ obt ai ned from excreted
WOI“%ﬁ aégé%g%iﬁl%ﬁglcqluaetlwee% rjdrfiogmoundhef thaiimgntion includes
all acﬁ;\}nﬁéﬂ é?lcﬁ@c!l b dor ﬂ) qf‘ﬂ?egﬁ%lﬁﬁs fPA R &ﬁl&ac%he rB{ ﬁclﬁags genomic
yeasts) and nulticel ar organi snms ?such
and nemgenoanit aetiktiesfadicitedby thesecanpemtiebr at e or a rrarrmal

oon ], B RS Bl B e g8 A

com @s@tﬁtﬂi&dn@&i‘mﬁ ofl HE&PRAGInP clIR ©kl]-cont
PThvest | gat e%l) The bi ol ogi calbﬁgjgg%ﬁ%scan Be- |alrl1n%1gn(§/omposmons

mcludﬁofomexarlmlpuaarnglaaalsbllopd rn@p@t ¢aaicenttadts, phitelet conemtrates,

leukoﬁﬁé Lcﬁfcel?t% g&@ lblo?ﬁ' ﬁor(%tésig%?) oolgi Sp)ietlsgl%(: tglaﬁqﬁ%g&p pl:&sgnaa a plasma
concetiratk amreabltété tﬁjofh an’&fﬁadabﬂdttﬁml ofahe plhsthal anmaperagtafdicth REY
i bl ood, saliva (or a nouth wash
ﬁacfl%ﬂ?%?ﬁﬁ%ﬁ § aﬁ@éc%lp% @laﬁ@a profein fgctignsapyrficdsamarallypupidied
, r
oty GSUEE@RREhy ol iyl U,
placentg] ewiragts myomwmlta,te (arcrmsgaptmaitahw aselt l‘}ehﬂepm}:mnﬁlhan cell culture
obt ai ne

o SR Bl TR S LR Bt
and prb&ﬁdt ?ﬂ%‘ﬂﬁcﬁe‘dﬁh celPbulbdrbl bl n8RL AR ﬁgnﬂzfl')z%@dacdl@ (., V8. rgcon?mnant

oint or a joint affected by di sease such

DNA P%Gh‘%{%@}a&j arfthody itechgology) eB;la}Ogmal ¢qIsposymus cax bcseqdl frce Ina
prefen%ﬁ H{Uohin’r?lérr&r ?tgglegn(?g%l&ﬁ Sqmp éo% P{)glg glcg?s ggﬁsf ; arglood

cell suspmmomemﬂ s@he amyoaaﬁrasnts1 e bccﬁidl cell Gwdpehiieh iehide® hanfidllad blood
cells. gr cultured cells) or nedjiumconditioned by any cell,

rederablyethe blopsreellars) dbgpincd fram ediuaanpayornhaman pimattea dog, a
cat, aﬁﬁ‘r&t 'aQB% 9%?&' 2 SHie o?h"f)% 61?1 gfref ?ﬁeﬁﬁ&#}h@ﬁéaﬁng%? dalfi

hi st ol ogi ¢ pur poses
susperisipal incladesirgd bloed celfls ;mddxbrq@telais andloe mmka@ytesrwidmmnge marrow
proteins, |lipids, carbohydrates and nucleic acids
generated by partial or conplete fractionation of cel
[00147r Ui SBheCtehR FRMIEARE @ountiANOMS RN LR R c?xvé ~at dosages and for
preferably taken from a human subject, bi ol odica F
periodg ahiiine se¢rsserpeo achieve the desired result, e.g., sufficient to treat a protein

cells.

degradation disorder. An effective amount of compound of the invention may vary according

to factors such as the disease state, age. and weight of the subject, and the ability of the
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fromany animal, plant, bacteria, virus, yeast, etc.

The termani mal, as used herein, refers to humans as
wowrdle/18255non- hunman ani mal s, at any stage of PCT/US2006/010676

developnent i ncludi ng, for exanple, mmmals, birds,

fish, wornms.and s cel
confifl of it infHRBh 1) 8t o iR iBORR S e SRR TfiSeciiamens may
be adjustéabtoprowias iHeiopsinin BRiaFBIE rebfbns&r AR Ieffe&mrm{&ﬁlyls also one in

nbodi nent the non-human aninmal is a nmanmal .
WhmE ARy Eaif Or %tr#ﬁﬁ%tél effectsde.g., élde&‘ﬁ'@ﬂﬁ) O%Ihﬁmequndwfdh@mvenhon
or a pig). An
e Ogtﬁ)fe?r% edng%fﬁx@rap&?tgéﬁislggﬁﬁegﬂgd%% Sor a human cl one.

[00148] desi Aehi:rapeluecdjlyodffegtmahm&aﬁm}fEOIﬁPQ’UIHEbeh@in@@ﬁtﬁﬂl (.8, an
roc incl udi ng preli

b BB PR oL A ety o
0.01 ’coﬂﬁﬁhglk%%a? 'v@'i’g'ht %ore%‘ijé?efé'b &P tb B %‘{%&W&éht%nd even

i nt roduci n npound the I nvent
moreggferably %h@ublath U} mgﬂdgeiz to P mgkgj 8do Bung/ki ohto Emarkel €5 to 6

mg/kgfbog)g i %?illt (()'IS“IBJ sg n%ﬁr al I nr?ﬁsﬁo%%tgaﬁeouét ceﬂﬁg{ffggtpg%; yl%uence the

dosagen’eqlafr;elrtb etfoelelyytredt @tst@%&teﬁl@ udingthi@het lhrﬂhé’d & th@%everity of the
rect nd transdermal . The pharnmaceuti cal

diseags o3 M ?foPF§VWH§/tr5=§mgnK$eﬁhe ggndralresltls amd/axbag@ off ¢lre mmt and

other AL %I’é'sé’ﬁt' Qo %etreagﬁg{t 13ARLSG Wtﬂé % e@vﬁl ft%ctlve

are ad nlster or aps
amounhplec¢dngpound iofi Heel iatdntion cety mclLﬂEIangl@tréﬁtﬂiEHﬁ or, preferably, can

inchudi PR A ST s %%tsb%%tﬁéﬁe%f G b mpound of
inventibh &l @b r&lde o BRivFeRh apé/ut L oD ﬁ%/kg 'bBamIgh %ﬂ? ¢ eé:?? \week for

by suppositories. Oal adm nist
betwepn@bptﬁj let@thoomeekamrb‘erabm between 2608 bzeeksomorermfeisably between

pendi n t f_ adm ni stration,
sbou Yo S s, ISP PR PRGARy 5 i B Boamedt il Hibfso be
appreciadaledhd ¢Tfatise H@@g@ 6f a B&hBEUl of % L StRAtusk fd‘rrtl%gﬂment may
natural conditions which may detrinentally effect its
increagp, OF flgcyease ovesehe enwiss efs pani@rardttatuentt i on. The
npou > m nlster al on .
OO e BB EE L B B Rty ensBe St o

Constam,sctondfnwds mbonviatenral whtiFonmgnhar maceut i cal I y- acceptabl e
oynds of the invention can

rrie bot h,. The
[0015@ tf?:ﬂé gﬁngp%gfh wpg)rveg gnqq;gécal REGRCHieST Fefens 69 amf aqtivify inherent
ina c&hﬁtﬁfnd&ﬁ e 1nv§dtf@ﬂ|tﬁa€’6%ﬁﬁa\f§le§/ 1té"4ei*f&t1'i/%?e o, H{ a %%e%ed

the adm ni strati on of he agent er nor e

embogigiepb g tesm rpfﬂgs t.ommg mwa]a)tatlmm @lasitatiee mbrbmcsthelrapdlticrproperty
into its act

of a cSnPdila dr ) mésen“n& SRR PR oty .- fedicrd peraglyzmiy

activitfhe | anguage "biological activities" of a compound of

[00155;{;6 inyention includes all activities elicited by

npoundagivaiing i mastitations ar ringciiexeiolastiveneae? hod ftteat protein

M. 6. act | |t| s eljcited
deglada@i‘%h ld%gideg%%%g{hn dhquﬁdgi%%é? %'"%mbﬁ%g& %raq inip fecigd cells (e.g.
per ml th adlétagﬂddnd)logmmpdomposﬂfon) Slgllﬁdﬂﬁlog[ ?‘lfaéﬁ tein@sl 1|§‘1clude reducing or
ontai ning or derived fromcells or
abohsﬁllngglzﬁ nsdegggcfalnma gﬁgx‘:geh ph@e Slegtagption diperdeide The
aforer édfiofPdIR lllﬁlstraﬁmhétép iPlhe %Qamf)l%g bafdW, ﬁx%?e‘%%lty YR B8hods of the

. pl atel et concentr at
mvention result in at least 50% of the affected cells in the treated preparation are eliminated,

preferably at least 70% of the cells are eliminated, more preferably at least 80%, still more

preferably at least 90%, still more preferably at least 95%. still more preferably, at least 99%,
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| eukocyte concentrates, blood cell proteins, blood

pl asma, platelet-rich plasma, a plasnma concentrate, a
w@e@eilpissat e from any fractionati on of the pl aBOBUSH06/010676

supernatant fromany fractionation of the plasng,

bl ood pl as urified PaLL | .
and evg il s DB ICBD 0BV B Bttt Blafee” bt bl of
affecteﬁec'gﬁpm z{rﬁgg?rhﬂnﬂ{‘mﬁ Pbof{ehsitd B? Ldls coahts Yas ml of peparhiddn. Sucha
cryopreci pitate, cryosupernatant, a cell
measufeymamt m,ay rbarmwrmmmhcxbby a vaiety) p’éWGB newn esHeEs el ﬂ‘ﬂ?ﬁm toa
rodéécts El (e;gment ation, ascites fluid, proteins
person; of prdigeryiskilhirdBy@el 1 s,  and products produced in cell

[00158ul tu rﬁn BYhithD B@bd of tré'dhﬂ&&f’ afdreskeriod|of $reétm@t” as usedherein may
reconbi nant

or nonocl onal anti body ? \99/8
be the Bl iogyhaelt it (@egkﬁ@tyg@sfqbgpﬂga stablegad/oa Fl}erameg‘%ca fgctl lood serum
erisd é'ﬁttl for the subject
level d?&%&%ﬁ’etu ﬁomgg% gh? ca Hﬂé@ﬁg* glelqéﬁg aﬁ%ﬁ l'ood. cell
to clea® dSPBI&ItANportion 8OtR tleammm:tmmtasy pehied bf od seiectted by the subject
suspensi on, i nc| udes nannalgan bl ood cells.

or heabheareprafisyionglihatys by 2ekieItee BFalmEBt ai ned from a human,
[0015% non- gﬂ%egﬁé B Gsedhetl@refds t& AbmaR nttdcufy, péptiieyprotein,

oat , ep or a pig. In preferred enbodi rrents t he
enzyniel antitodye hbcleis usive pisi Hat i wEkeitiedo tiset Blinstpewed of beirg efective
| at el et S agd{/ or ..l e#kocyt es and/ or bone marrow cells.
to treaf p@Hoein depadFa Ji5ifFact i ve amount” i ncl udes an anount

(00158 T eCt THEterBlniRSRGS e Rl iEreasRe b dxtseadts ihitheactivity of a cell in
necessary, to achieve the desired resu

responsafid cmoeme te @ cpm@awndaofﬁh%trwmﬂora &6r é‘aeakﬂﬁ@ﬁ“(a} Ugprgiiferation
and/ovgp% Ct '&éﬁogg??t%:%s?g off cteﬁéauf VA AR B a

as t di sease state,
desired@8d r&0f 19/\£ﬂhw%d ofg.f Mme&tpbjlte:cttesulanhh fréeferrad embo@mmhtSt thés

38 WD 2006/ 102557 PCT/ 006/ Q106,76
phass faigedegho a5 ik TepienegasRb e P aLpb St AP &isspdifen
dlsorcfQP?f"&?l sfegimens may be adjusted to provide the
I mim t her apeutic response. An effective amount is

[00155] so offe tamm “ohiadtingihis intexded to inadederjurehesiag, synthesiging or

side effects f, t.he conpound of the invention
Other‘gﬁs%g‘éﬂ}’tl% ﬁéamBQ}u‘{C?ﬁéglﬂf?elP‘é lﬁqu cgl ly benef i ICI \6/1| !

[00156] f €Ct She ﬁo%@@]pa&nﬁdﬂﬁra@ﬁﬁlﬂbﬂrﬁﬁinf’)ﬁn@f‘icﬁmhisme@memﬁt:raﬁy” as
conmpound of the invention an effective dgsage 2
used hresgin mgemdwwgunls@atgmloth@ tlg,zgu %qrgbar@dg@;c%daﬁps ation,
ref.er abl e
usuall& bé/flg]regtbﬁ)rg; an% Qn%éudﬁg ]YQ ghotugBl%?ta giﬁ% H%rg%‘%%g%dﬁ -

intraafferig, ptafhecapinyracapouibr, httaorlihﬁl Jintrdogrdig, irorademggl Kigirageritoneal,
[k 4t

transtigghef SHOTHECORH P BOHEP LB P PR S pipehnoid
mtrasgﬁlf Al n{r?s%rﬁgllsinﬂ@t)l’ori MdiHRRR, the dosage required to

treat a subject, including but not limted
[00157) t he Emtem tprodrugt tneludds S@as@mdﬁ “d‘ihsm@lé@?S thgrcabeus

metat i e?{igf vrzlxt)(gngene&lﬂr: %%Eﬁ%lg%tﬁggérteg? 2 i%gd ﬁ/g\gvoo E}/y L& ases or by other
mech5ﬁ1%§ PEMive tinds S PRIREEs by bnid b%&lﬁﬁ@mi% upeth bly:h reaction under
fective anmount of a conpound of the inventi

blologlndl oeuditignss jon gley mayavaBeiviHrin ‘fb“rlte%rﬁ%fﬁ?%/fo@anﬁxamp es of
prodrugs and their uses are well known in the art (See, e.g., Berge et al. (1977)

“Pharmaceutical Salts”, J. Pharm. Sci. 66:1-19). The prodrugs can be prepared in situ during
the final isolation and purification of the compounds, or by separately reacting the purified

compound in its free acid form or hydravvl with a suitable esterifying agent. Hydroxyl
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include a series of treatnents. In one exanple, a
subject is treated wwth a conmpound of the invention

w0 noobhe2ssange of between about 0.1 to 20 ng/ kgp@DUE2006/010676
wei ght, one tinme per week for between about 1 to 10

weeks, preferably between 2 to.8 weeks, ..ImI.
B L G G RE T o LR
prodriff BbREELINKIVe sukkaaléd shd nsuBdtinGedy®ediBhed br wibidnched owee alkyl
appreci ated that the effective dosage of a conpound of
ester mbieties(egt pronianeacidesters)e lovves atkepgyesters di-tox aligyl-amino
decrease .over.. . LG I
ower G585S L b AR BREr QO RRUHLHD Bk BB
acetylBRARetR d3tegy) anyexplowek alkiyCestas (e. gopishlaploxymethg estapsiryl esters

et Ao s AT A AL 1429 et o,
or megng)%g\éhﬁs}’itde@g‘f 5] bind A1 fovid T Blef arﬁi'ﬂ@sé 'lch&]EHllk}Q ragﬁa@; di-

nces | ectiveness In vivo. in a preferred
loweraiityd dinidesf andtHyidsoxyenmidese f@thsr ¢xamples of peddregstincladederivatives of

uantitati I.nmpr Qv h t t
compaBHp G B 1 KT Oe TEROH B e SO, QPR PO o -
ONOEmBictics, CHUESRIPYRBOE AR Gre ARG dsvdrd. YProliE Sdlich are converted to
or

‘I'nactivating, i nactivation,” or "inactivate"
active'farms theeugbertheranethaniswain yrowsiatso inelydedd athegempounds of the

. i sorders"” as.used herein r ILA.Dlshi
i 156 S 350 A LB el O U LB o e
compBin® ©Ghe alveuposi tion). In addition, these terns

i ncl ude _reducing or aboljshing the protei
[00158% gr addihedncypgsoradapPripragtisal ppibicaive a’al@b}lﬁfa&gﬁicawpound refers to

. & f . . i L Bri herein

o sn R0 Floprcl o BRI bPIToR Sy I LRRAERHSOICH g o
whiclofs effeetive, np@ndingia or esiltile doseatdmisiatsatich0odlsf patiaat, in preventing or

.affected cells.in.the treated preparation are
treatipg # RiOteiR deeradqlionrdisosiity at | east 70%of the cells are

[00159) 1 m nqth%qangﬁ%ee“r@&&feﬁ k&bivat idt@rst tS2%uds birkduction én any
preferably at Teast 90% still nore preferably at

undedired side@Bist adicitbd byracempewiderfdhe invertion when adygdistesgl pyivo, e.g.,
d 2?.06/. ng 57 Pglg/ U%Za%?lg{é}(;)10676 and even still nore

a TeayglIgp &Y ISI%VPerf 85 Of ‘affected cells are elimnated.

[0016Dpe NuMMRIterdf “sudfebeain@d pattdnl’Sare iis@l ipteeetangddbbnhereiy ané include

measured by cells counts per nml of preparati.on. Such a
organias Whisher capale oé sufteamgfTam AP tep deeipdation disger g yho could

iff ! iRetiDRIMcIS i hdman and
o AR AR RoaRLRED: BF SR pl binan o
non-tamthn"ananale dPefertaddatmartnimals inchelst Husragipatienty suflfeinglfeom or
time_in ich it takes ta establish a stable and/or . .
prong eRAHRHA TR §olH SFHABOBASOHCE 8 B By BRtcpFe ouribed herein
The t%ﬁx? r‘lﬁ(ﬂl@l&ﬁﬂle{h SERRRY BARfintdnfioh MeAck 81 ve@dbritB etd MBarhthals, e.g.,
lch 1t takes for the subject to clear a substanti al
rodent® retd, onicef andmentthanmpksustich as opn-hngap primgiesof. g+ shesp, dog, cow,

..selected.by the subjegt roheal th IYSY .
it S5 RS L 5l OB BB SLORRL s meart o
includd 1Y RREMYisE of dé&ldisftla petteh degrafiaion diwrdersinm) dubjects suffering
nol ecul e, pepti de, fpr ot ein, ) L
from myeloma, subject having a family history of a protein degradation disorder, etc.
[00161] The phrases “systemic administration,” “administered systemically,”
“peripheral administration,” and “administered peripherally” as used herein includes the

administration of a compound of the invention(s), drug or other material, such that it enters
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enzyme anti body, nucleic acid, etc. that is effective

to treat or is suspected of being effective to treat
wa2@eabBmsn degradati on di sorder. [00154] The tRBECTVIIS2006/010676

"modul ate” refers to increases or decreases in the

e 5 5o et AR Gy R  riGyyox samvle

Subcutgﬁégugfd%ﬁ{igt%_on.and/ or protein degradation of at | east
a sub-popul ation of cells in an_aninmal such_that

. . . , a .
[00162]esi r etheldguags (fh pratein slegradateog, dlg)_r@qrj’ i @m‘@ptgﬁaecmqlq?ase, which

result. |n eferred e [ i . '
o 5L 3P BRI B P LD or
compc¥dé 6f tha ifeatien (b.gegcadal, erttertticionrdharactericel bisthe presence of
[ 00155] The term "qgbtajning” is intended to énc

aggrespues intiernglls &nhodh @4 P 2PbIECtdr Profim ArgipLIoR HoF %f%ijl%ﬁﬁs cellular
prolifefRiBrod s der fa%% r%téiﬂﬁ@ﬁgsit%;,diid?gérgﬁgeﬁ_ﬁl@r ﬂ%ﬁfbgﬁfon disorders

parentera nistration’ an ‘adm ni stere
includp @ssset, fondAayiplasnyelseal Bteecancamsandudmaesersflerived from the

oo S PSS B4 Bk SRAPY, g s
disordstiQHle WilthtdldiRRke, éﬁgﬁé&)/e%@ﬂé&%taﬁiﬂtmi@mmuéeaParkinson’s disease,

Intraarterial, intrathecal, intracapsular, . .
Huntihgton’adisoaseaFamiliat amytzonhicleteralseleasis: paploidosis, Alzheimer’s

et BSRREE FA5Re pp ARTLGPEDERL AR eSSy bty dementn
[00163HDar aghfBicth degrafatias Aisoaler anidciudes asicar rGancem jretideofor

and infusion. [00157] The term "prqdrug" . ncll udes .
examplorqpittielid dailyad GepPeat.iaed selmiumash 54 canBrBEY T BEPiEin
. Viva, r . i ' '
s, SPASLAMSY g3 FLAHLESCRER, TR il Mok cocer

lung dAnexdau@sivereyancsrl y become active upon such reaction

under bi ol ogical ,conditions, . or they na » 1t
100164E' i PR tarpagaR e bRles R & 5P disease
spino&é@&é‘il%hgﬁaﬁQ,%rwﬁ%ﬂeakb? ParkidBn Walideakd) PAtihftoh Relihde, Familial
(See, e.g., Berge et al. (1977) "Pharmaceutjcal i
amytrSphit $teralscRivasisn amybudosis @tlaheigyr’s diseaspr Hlexergisr ¢ disepss, alcoholic

. repared.in Si.tu,.duri,n th ' [ i on and

iver B85 i BPub k" EBRpalife v dPu R ol

[00165pact i 2G; dsB@héreini “fshffekinC oM@ Rasceptible so 4 peecindegradasiom
drnv rl with a suitable esterifyi ent .

. or ny ] . . %yl n
disordeyeiresisey ko sybians PO G258y OPET/ESHS Br6P58T6 gr oups
[0016%2n be 152 %XSIE)B\%%SEE%&IGF %e%&%uﬁés%ﬂtﬁ@ﬁ%@ﬁ[ﬂn Wh BitiRr directly or
car boxyl1c acid. anpl es prodrug noi eti €s include
indirestlp sthiibitpettiadepradsions flht womgoursts an othed thsrapeniiesand dirrsigvention

may %gq\éﬁ}r’ Q?l}nlé{rls%g? ﬁgﬁ)&@%%e%ggg zérgl’(a%ag ;of 8%7?@/'&?[“ (e) :cggﬁ]&iﬁrgds or other
theralgeglylgg offth leiveﬁt‘}&?fn sﬁre&ﬂy’ ordhdmRichly liHibif pR¥éNEbme St @vify.

A
am no | ower ali esters (e.g., acetyloxynethyl
Altererselgy the campbandg of other thetappiitiesif dresingentipn may directly or indirectly

. ... pival oyl oxynet hyl ester I

i B ERUTE DUBE ly F bo AR o Bk

invenSiHR $idytdifeetly bLindirecti inhibiEIHXLTE abaviey. Cartadigileebyor
substituents) aryl and aryl-lower alkyl esters,. .

adminjteting the| qgmougcﬁwmt]%pmﬂ@pé@euaps of the invention to a subject is one method

of treating a cell or a subject with susceptible to a protein degradation disorder or inhibiting
the occurrence of a protein degradation disorder.
[00167] As used herein, “cell from a subject” include bone marrow stromal cell,

(BMSC), a peripheral blood mononuelear cell (PBMC), lymphocytes, hair follicles, blood
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| ower al kyl am des, and hydroxy am des. O her exanpl es

of prodrugs include derivatives of conpounds of any
wobkoobhe2sfor mul ae di scl osed herein that conpri SBCEFNE006/010676

-NO2, -ONO or - ONO2 noieties. Preferred prodrug

cells, ger SRBFAL SF I RS BGOSR 5T ar iy S Eo1EPERERh! Sfved
tumor3LHQ bﬁﬁél%g @5hcelUM8 hERARPYRAS stefn dells, nelurt eftr @ils/oYid bemor

t - h
cells, ;¥£pg§2'ai§¢ma13@25=%w%gf¢ﬁﬁr’ o6y asduderaig %? :rrl&ﬂiee g{ %\ﬁgf U266,
RPMIgE&a W%@%ﬁ%@} gf\@ggylléﬁ@ rrrl?)%lrl; Xn sgﬁgfghé/cg% ng&“&ﬂ lﬁl% primary

andes‘ta[b\hglihtdrﬁﬂm@fcdllhﬁqefsor mula (1) or ot herw se descri bed
herein which is effective mul t.i pl,.e

I
(001685 AdemRsRran; GHeTaEHEl B SRR WP EPEAL R OF
[ e Q
symfigfiEbt A8 B OAM AL, AR haARE B on %9.91?‘?2%@3 ofthe
cell off s@tﬁ}wt e anrbbamyabla noeifestatibnsirdbselide aitabute Tb@a‘ﬁ‘}bvée or

GRS, B ek SR AU BB e
pheno[c}ﬁ)q %] bel{Biol @i oSHRI@L kequalad in RApOBBIC a @ﬁﬁxcuﬁedeatment or
angeab y herein and include organisnms which
compeuriei d’é:pa@bfpesoﬁclsdﬁ fae¢mh‘~gthmféh@ca’t%eétaenwt@@@maﬁﬁogﬁw lesions,
i.sarder qr.who c
bone %]I]ﬂ 1mn§1{nro§ﬁ'1 At regaldig%%&g E%W(’)?ﬁ?ﬁgﬂg{%%h%{eg ot ¥ Cf maatgre
plasmB lé@]ii‘é" péftentafOBf MbliEAnBddl 8RSty dtioafseits eftubulirg Iapap‘wsrabﬁmature

i ncl ude human patients suffering 51
plasmg ¢ AgviehoF 2agHgsamss Bt @pﬁqrqj@l@%%& { oﬁ &é%\llggllutla?tlon in mature
plasm% %ﬁ&, 'I-ﬁ5§66 %‘ss%{:ﬁ]tloﬁ%n?x LinBg chagE la@ma cihe cEl‘ﬁilﬂi‘ levels of

human ~ani ma e inventi i ncl udes al
ub1qu‘1/rﬁfnh&lirpa(btems iremgture plasmatdls, kvel. of camad@ﬁms maglrg plasma cells,

level g]f %XRPSE g@g\?rg ng{r{rggls@é thsy(llfrﬁ iog élﬁga?(n hy n?%? g{qg a ceel?s dilated ER
cisterh &P b 8SatioBloF maiis f‘d%ﬁﬂal%taﬁs ,ldepakitd bplrﬁhﬁn@’gﬂ@wﬁﬂx@ﬁn f@Ature plasma
I Sorde

I S nmeant i ncl ude subj ects at risk of
cells, destglatpn stgteat mpmhmtwnedggﬁemgaglpbﬁ igginggien stateeof the cellular

protei?ig,gsitaﬁgt ﬁ?ej]tjff rrlgglggh%{, glf%erlo nlg d’xgegrﬁeala ?9%(%&%51 p%ﬂgs@s‘tate Russell
body E&Qﬂa@i@ﬂl Jeic Phtrasie sranssysi e acCpratii ricsftondtatemntd modulation of
"adm ni ster ed system cally

cellulggiprofris denesith or glo&ﬁ’o@@@%{éﬁﬂOﬁuS@%ﬁ?é@llﬁg{ ?‘b‘L grizgopljulagproteins.
[0016%?30' heﬁ\%d&l gl ?ﬁ%sp%ﬁ& p@d% 55 b @Rk &falt@raﬁemed

the i nven I on er mat eri al such that
obseriible phefotypél mrﬂmmmﬁmmepﬁswemwﬁmm@m ortdegrease in the

patient’ ssstemand thus, is bol
chareBiatisGh R fhe appe s e disempentanieS oh AT Eal BB mcous.
[Oﬂl'g}im ni s, alhLoR- cllhggﬂi@gﬂon}@eréf@l@%@ﬂﬁadv@nﬁg&iﬁldﬁ beneficial change
radation disorder"” is a condition or disease, which

in thecpi’wnb’epp pBihe rstﬂeldqt tFloe axae@plgrdeerenzqd\mygaotmw Bpasdlaipdications
rati

of thq %6%%? i %VO(%]ZS% chrpg 6%5883%? g&sg?tgg) gkﬁi Am? 101ta{18n of the disease

state.Characteri zed by the presence of

[00171] “Protein degradation inhibitor” is a compound or other therapeutic that is
capable of reducing protein degradation in a cell or subject. Protein degradation inhibitors
may, for example inhibit HDAC6. Examples include histone acetylase inhibitors (14, 15),
tubacin, bortezomib, velcade, SAHA, R115777 FTI, 16611 5lminun-DOTMP, arsenic trioxide,

17-AAG, or compounds described herein Protein degradation inhibitors may directly or
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aggresones in the cells or body of a subject). Protein
degradation di sorders include cellular proliferation
wak®enosss and protein deposition di sorders. Qett/ubzme/010676
prollferatlon di sorders include cancer, for exanple,
incirgYE G PR oSS Teth i, A SRS mTE MR B ey
partwa&r beiestHlc, thbchrygtoahddby inf@ibit d@pedseme nekelpded priotein degradation.
ude Wl son's | noc bel | ar

el et Lostise W son s e, Splpotershel o,
chapeg!gif& e¢1 g%l rfS§‘>n P?otglh%gﬁﬁatlfrﬁmﬂlin@fs B8y ﬁlfe@ﬂﬁél‘} ihabR kR C-terminal

OSI S Al zhei mer™ s |sease
acetylatiex acttiety' of PHDA@ésté@rehy tdilgting aggresomedhsdiaisd prcaiylgtdegradatlon

ProteifeBRR AT GV R “5 OF RGP Gitls BARNER: TeARBLPaT ebresome

inhib#té}§ intdi@le th®dcin, @&?r@dee or 6kt dhpcandsesscrBel Inasae Pﬁotelﬁnd
solid tunors, ancers invol ving protein

degradatinneighibiersonay drhishibit pidlear ireetly erdadisestlyi e @TotsasOEs,

o

[00172hC] UdeAdetl)ﬁc;Sﬂal ppoadmtiengdtﬁ)ﬂﬁlﬂabMIQ eradede peptides derived from
cerebel | ar ata |a pri ase, Park|

HDA@@@% &nt [ mptHaEs SPREndfyEeg: %cecﬂ:}g AT IeKaPD eamtlﬁswrwed from the

—terllR?{ gﬂglcﬁ%lfﬁ 8CE. H?é?(yr}eQieg@e?ylﬁse ithARBISTRIDIS idliRR @8/ ypounds

er's sease coholic [liver disease, cystic
such 45 lyrdosiasatds] nddi- selchtlsrelasagoﬁmgmmylymﬁdmnmdﬁaACa@nzymeS (14,15).

1001730 5 g gL adbeione s Bt e B RE Eipelior o
propl \étlﬂaglyoéffe@hvé hitkp i fdratrdein Sne B the CoBPOOIRT of the Qﬂv@ﬁ?ﬂlon can be
he conpounds or other therapeutics of the inventio

readilyegadsibyribe plysicen oryvegarinaripe (the catiopdingtelipjcians), 68 End skllled in the
art, bg rL%g %H( (ﬂVn te@ﬁmg{f%maga rﬂ)g'%bgérv%%l}g ults %? a@%?%lhglfatngfo gous

e |nven 1 on

cncuﬁi@tgmﬁzsoffhe tosaged man berardeal de\pbﬁddng iﬁp@n the ﬁrmnmr&d&nmrof the subject in
her therapeutics, of the i nventl on

the JUida@Pmétftth@atrwﬁ}n& injgiagy esHeItE Of HiFi o gt URPtbS‘rnﬁé’teéTea and the
particdull cSﬁ@%?&mﬂgP&{ ﬂlhﬁf@@ﬁﬁﬁﬁ%ﬁﬁ tﬁ’éra}gé?ﬁcélﬂy%c't@@ anti-

may di rectl I nhi'brt aggresone and
prolifprative amomet caxclpbes |an@l theTﬂneplngpoalbdﬁf@twc)alhteprollferatlve amount or

t her ape t . .
dose,aGEBE O AR5 O SOSAE AR AT RTE EmE e VG Uiog) g ngf limited
to: th@%@cfﬁ@&%a‘s@ﬁat‘éhﬁi&@ﬁﬂ&%&ﬁ%lc%a&tcfé@lﬁtlésﬂﬁftﬁ& ib€ler ffnt and its

thelnventlontoasubject is one nethod treating

modegndapyte of a%rnguﬁﬁaé@n, the desited él@@gﬁqurﬂe@fﬁr@a@q@r dbespgcies of

mamlglg%r ogel B dZ%a?r%L}ﬁeaﬁ ls%llr gécﬁﬁ?gléiaég? x%s‘l:&eldr {hg%greg of or

involt@fi&it or thecsebént? bothealistusy; rtrésponsd otkde hatheldoa patmt; the
stromal cell (BMBC), a perjpheral blood nononuel Par

particaar |Compais) acfmlpwfﬂ%%ee@odmﬁ ardmlms}rﬁfe%éhe HrHEHadliy wo
charagtgpsﬁc‘g%%7 n@é’t%ﬁﬁ@@e@&? @l‘re $Rk kbimeh BaLei&Ri b ﬂﬂdadf

bon rrow plasma cel primary cancer cel
concyrent gedtmder (/.ve the interastios ef the conmpnmd obthe grarcogomwith other co-
admnelg%:d%ggrlagetultlgs)s gr%m)tﬁer reIgé\/arr&eclijrrclallrlnstsét}meerg1 cells, solid
[00174] Treatment can be initiated with smaller dosages, which are less than the
optimum dose of the compound. Thereafter, the dosage may be increased by small
increments until the optimum effect under the circumstances is reached. For convenience,

the total daily dosage may be divided and administered in portions during the day if desired.
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cells, astrocytes, and the like. "Cultured cell"” may

i nclude one or nore of M1 S, U266, RPM 8226, DOX40,
WORM0ERP2SENA- 6, LR5, primary and establi shed caPCEUSTO6/D10676

lines, primary and established normal cell |ines.

A theLaF;)ﬁléWél}yAifeu ngetd %gc)etéh 61]:1%% Px%'ﬁﬁ@?i&t},c%ﬁy %%fte&;}%ealnb’-I{rﬂliferative amount
of a coHpbBd of thefriienfich @Mh&\ﬂ’fv@ntlcﬁhﬁ! %kpéﬂtechta Wlaf)eﬁrbr&teﬂbom ®I milligram
characteristic of the cell or su

per kiburempibpay Haiehf peday K}@ﬁ/k@(daab@eah?abl(@ mel@idsice. The

trib [
00173 1 4 T R SR or gt o
proteiphdzgeddytien d‘i@@frdbﬁ ia ahinallx gigs aloggrchickems, exd raslenahaealsmbe useful
in treﬁﬁgﬁggﬁtgggl?sp%}@P%émﬁg%g [T"]{“]t&cgsggklﬁgnt ﬁ{e;tag%gﬂ“pegggg the disorders in
humaA Wil RR&O' BsePSidR0hY H&tﬁ obﬁﬁie@rﬁ anin2@ §18dRA tRe dosage and route of
i mmunodefici ency, renal insufficiency, hypercal Gem a,
admlmamtmnmfdlye gfmpramnd te hurparss rha gerdrals theslopagsrind geute of
nan tion.state. of tubulin,
adm”&‘fﬁ%ﬁg’ ilugxfanwteép%c e%ﬁojg gl tp ihat FERR45t  aggr esones

[00176] NBt UriR ipéAFieRti bt thoselfafichts WhoQik inl ivatl lo@prdphylﬁaiwﬂf@tment
plasma cells, HDAC6 association with dynein in mat

for prpllﬁegﬁafeccbwage states isuvelk witkipdhesability angikgowkaden af eee Skilled in the
o GEAEAPS TR BRIl gy b SHEL B (EA3PORE: Bcbie

mat ur e
prolifeettive distirgntaiésnehiviptakies trenteteliyuthe sphjectmeetbel drs appreciated in the
di.l ated ER _ci sternae, aggregat of mature as
mediead pyts, SUeR oMLy Iaértoqynihsma@ﬁeamfj T (RGO HlR e

devel%ﬁlnl:ﬁ‘t of@%ﬁﬁY§e§§e' Pl 81 @E Suigéct %Qf‘erﬂ' Al Qﬂl@clﬂ{ ﬂéﬁéd"ﬁn the art can

uitination state the cel lul ar protelns
readlbrudtrelfp{sucdvedahdldyt@lmtlcrﬁglhya:m use, ofnfor ewanple, ¢nided testsophysical

t 0s state, Russell body formation,
mﬁ%&??@‘%@ﬁf‘%@ﬁ@@f&ﬂ%ﬁ%’n‘or ane protein receptor state,
[0017Md modAlhadhdabfRksessifg thel eficaey OF eh BntilpRFerative @Eatment 1n a
gl obal acetylation state of cellular and extracellula

subyj eg&@@]@ﬁ@ﬁsdeter{r@mmg gJpre-wpimeat phsnrolype by aehinds srelld@own in the art and
then %cﬁ%l%{s%l ﬁqg %ﬁ%ﬁ&@gu a%ﬁéctu% i gﬁ]t’ df?i d{r@t%(naﬂg%?ag{aﬁglg rfhibitor.

I on nmay
Afterl ancppapeiaerpecied b€dse afftar thh admuhstrﬂmhe)f it dompotund tehe, 2 hours, 4

earanc or di_sappearance of a particul ar
rourd e 8 B PR e Rl b 2t RS0 M o
the pﬁ&%ﬂ?}%qgﬁ%%@s &ﬁcmfah%eﬁim&lh afge hén@t}lpg SRRkt REn A

bj ect. For éxanple, decr eased synpt ons or
perlodmaﬁwtmm@ouhtma@atmto or emnnlhéhﬁplmag@e n@az\mcdnbcléed every few

hours.l, ﬁ@lf’]s:]qcrg{éeg St onseih n@ébir f’ cacpgr ltéeot%e%ggar}qebj? t e%%nccl’ methods
of deteRidhd Pienotypefare Aigeastad igFa. Ofthehethbey ePe@@tlﬂEdde&}hBé uded to screen
capabl e of reducin rotein degradation in a cell or

or selggijadients tpt srayibeneféigrae Feataent wﬁh prateipglegrpgdgtion ighibitors.
anpl e »
[001&3 e{TSI a%éeﬁ]%yrc]l%e{)m?o Ps Pi@gﬁi@;qeg%a %a@ |g (ri?,o%o rt §ch ml%dudes

obtainigk aad@pleIdtase iRlthelindthéddddscriddabitdodini BivlegICHIEmples are described

arsenic trioxide, 17-AAG or conpounds descri bed
hereifer ej n Protein degradation inhibitors may directly or

[ﬁﬂﬂ* " lIn another aspect, a compound or other therapeutic of the invention is
packaged in a therapeutically effective amount with a pharmaceutically acceptable carrier or

diluent. The composition may be formulated for treating a subject suffering from or
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WD 2006/ 102557 PCT/ US2006/ 010676 indirectly inhibit
HDAC6 enzymatic activity, and wi thout w shing to be
whowadoisy7 any particular scientific theory, tBCT/N82008§10676
i nhi bit aggresone nedi ated protein degradation.
in_d [ L
susceris e PR AP Bl B Ta B BT th I Bbhs (HEAC subject
sufferl?fg(ﬁ@h Rr S@eRihd iocproteii @egtrmaﬂoﬁﬂ}soﬁiet ernately inhibit

he C-termnal acetylation actiyity Hqggg gofhereb
[00180hh| bi {7 ¥ef angeeawre.: rEwihed trﬁ?tbfté’eﬁi #0g fnedFpm or

i r

e T B 508 RIS 0 Y B9 P SR e
theredf labhﬁalﬁeutlsa:liy qﬁf@ﬂee ampuigtdf @rotemrﬂegmddmordmhﬂmhoh éal thereby treat the
subjecpcgﬁff uig r o:q% égscapt?tgg d%}n!& e%ll hgghrlP 1Ito|91r solrn;ﬁeé ?Jp%g identification of
a subﬁEt%hﬁ@ﬁﬁéTFrom $Psa5mRbEBle 8 2 Proif @%g&ﬁ@aﬂcﬁml@r&&r forleR&hplde

bortezom b, MGL32, " sapoj argon, or NPI-0052. [00172
myelotetlian iporiein degradation lﬁb@ﬂaﬁ?@tﬁd@rhmﬁtﬁw%l tor s i ncl ude
[OOISBﬁgtnIO? %H%C{S ng‘ghtu%rgnﬁg)ﬁlgg)%g 1§aﬁ£t 3n pﬁel%t %%%aﬁéf dRorder,

compfifdBrtdeing Cellsedrsubjatts Redtd stetedi dédffation Hll’ﬁlblfﬂie The contactlng
deacetyl ase inhibitors (HD) |nclud$§conp unds

uc
may bgdbyradditionatihenhibigntost ‘élétSPV@‘F%ﬂ”%?a &fil% rr?éamﬂ?fﬁ Y ‘ihe growth
s WP ORUER kil THORSLIEshE 08 Lol
contactingathe pﬁﬂiﬁltm kadteiceHs.| Xltehately itheeoatatiingmay b by passage of the

of th I nventio

f b
it FEGHOR g ratCw, F REBRSAET AT BT ApB R RT a5 OF fpdoute of

admmlﬁ?att&‘)ﬁdﬂh@ Snifibit i edyARavk] thAsughnBe §f’§bit vRdrachortthe blodf tsiredl or may
the use of known techni ques and DBy observing results

be applidairrdthinisidend dreally s ichgedpitheainbiditiorThe dosages

y be.varied dependi u he reqguire t
oons, B B SRR B g oS SRS e
subjeétt@npede hdrhiniéridghe dROAVd Adsuh el ag 1ﬁhﬁlﬁﬁir e@l a aiitgedth E" he
particul ar. conpound bei ng enployed. In determning t

admlmﬁéq{@pénaﬂ Realtyl 3nyeppis@l RqinsiERng lsmm IndRaphaBaGFHGRY . The
subJe& %?gte% Pe[dgﬂgﬁl hi@&tdEIC %dé eeaft fr@l@ Efn%cevelo ing a protein
ant proI| gée, er é%

gratlve ampunt. or a nu
degraﬂaﬁaﬁﬂmorédsreonmaﬁ nekel pdplipfladticareatndeamdi ng cl i ni ci an,

P N M -
degra@é’t'iéﬂ st c%gfﬁﬂfsesa{&ltdchﬁg tHEQQﬁ valfa pRi d@éradatlon inhibitor. The
amn|strat|0n the desired tine course of treat nent;

contattiyeg mpy; bé by a@qhtlommfﬁhglmhlbnt(g tej i ﬁl@ud syrounding t@q;qa@],safor example to

t.he .s ease inv
the e s it P BERRer PGBl dptEucBEREF fo vey
dlrectﬂﬁmm&g alhe InRBitoN e b el AladrhA6lY, tht bentagiigtmeyubaby passage of
npound admi ni stered; the node of adm nistration; the

the inihley Hirpudh 4 Fubject, dpme B ey adanipistralien, dergedingiqnahe route of
admnﬁgﬂtw Skl I%‘tablt&j}ﬁ neﬂ?ac‘v%l {}ﬁgﬁéﬁetﬁe Al Sleahet bie ?!({Eﬁ es%team or may

f‘ent teraction o
be appbeffb@tmldnﬁlktetdmdlrd@ﬂﬁm ¢adin imvinédal c!fttln@treatmentadm ni stered
t herap %utlcs and ot her. rel eva rcu t ances
]

[00184) 01 74110 PPE AHFE MICHRS BEASSRISH ol EhO L groliforative
treatn¥38 R9ESu db SubjdRic6h ﬁgeedét@rﬁﬁnﬁlg 3fe bPRorORE I 3R PRerR: ﬂe@e

compoun Ther after the dosage nay be increase
admisistetihg a therapeutically effective amount of a protein degradation 1nh1b1tor to the
subject, and determining the one or more phenotypes after an initial period of treatment with

an inhibitor, wherein the modulation of the phenotype indicates efficacy of an treatment.
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increnments until the optinmum effect under the
ci rcunstances is reached. For conveni ence, the total
waaldesordesage may be di vi ded and adm ni stered POT/US2006/010676
portions during the day if desired. 44 WD 2006/102557
/ US 1064 I
[00185;231— a ﬁ*@gﬁ“& actt&ggﬁrgag{}% ?itnﬂ%dg&el%gr%ﬁl @faﬁ@?& fa er at Ive %,
decreaseo apnearanf:e ar @lsagp@anadcecﬁf atffhendtype nEffmacpmay hlso be measured in

terms gf'l rﬁthllcg tggxgggﬁoaéqﬁfw%lé geé)gl. %boué%g)pclﬂé%grdetr egstabnllzatlon
of syﬁb@)ﬂ?s épchéEBe{tKﬁ/ cﬁ“@%m plodidlaéRlciAQIRaH Aot ?fﬂdﬂﬁ@h diSorder.

feCtIVGfOF t reventlon or treatnen
[00188] ot ei rP}@é@tb'n@:ﬁanclgde,dw@@gld@ros clipicalrsieqredlas, ingegponsedogsparticular

ucanfi S o B roE Gl P RSl ne Bpertpisapri
lesmﬁshbor&r paig fimhﬁmaﬁdfﬁ&nb? erefld] SRYUEREi SndyhyJeddeeidy ankuploidy of
w, based upon the data obtained in ani mal studies,

matmte SHESRLe RFRETIGE OEmBREnaRt AL SuePARRASTRSE of fbuln, apoptosis of
o R O TR 0B U ORI SO0 o
matuneqolashmtceilm R Al assocf0i0h #6ih dIShneml id emttureiptastiaarellgfcellular levels

N T TN O T T -
level ¥f PARRP if heytab 'pldser cansl tknowlnedgekefin BRRIS blakﬂn@%l‘l@ diihved ER

art. Certain of the méthods for identification of
mstmpgq, pggregatighiof magyre piasmajcels, dfpekity of opinpgoglobulins in mature plasma

cells, @F]eqylla{lgﬂ Qttcl et @h c§nee R %trgz%l\/\g%l élg quﬁthaﬁgn s eqc?f%gef céflular

protelas tssate Sﬂ@dll agld ragihlht}mrh in8drosiy, markers R BEII6Es, @f)oﬁtbﬁk state, Russell
factors assocjated with the devel opnment of that
body frragtiel (stshe £ifrsis Hanssipstaate RIateIBivecPior $aPrvngigerlulation of
Ceuulgﬁ%g dé sfg{‘ I%é %fog?lca'%gtylﬁlgﬁggalté/ of c@ﬁPfa# E%(%( %Hn%llagl’lular proteins.
Phen@ypasimai bet @‘3313/,6(1 physhoadd, feexampkt visnalhndy diagnosis, or by an assay
g | /fam |y history. [00177] A method of assessing
as descfjBe Cgﬁrfs’t‘?acy of an anti-proliferative treatment in a

[0018$’]J bj ec tIn cOEdin @ﬁ%o&’iﬁkﬁfs”& Fh'dﬂgtlcﬁl 1Brc%rt515%teﬂ@c%es%§&%ﬂm?em

met hods wel known in the art and
lndlcaéQﬁrﬁfﬁPWe quvgevar thpsnd i tbameyh@ﬁfne of aqz@narfmlmmhﬂnﬁtoa the

phendg%p 1%%};]]3%%?({6%8 L ?perrcle hgabﬁeglcé{ri Ig])f ff l%vHecgl?}p 3 ﬁgcrrease This would

also iediemeuffitaceoreatdediours, 4 hours, 8 hours, 12 hours,
or 72 hours, the heno%{ee i s determ ned agai n. The
[00188}, 41 afk 8Re eRbOdimEnty He W@W may bafi@@rrémf: eBR )T BPredimes prior

to e E A RIS RROTIRUARTRY T8 BB D80 alp be dpigymined one
or moph‘emei @lpmgrmyd/ beafteh érekieebne vVEe/peautyph muysa,lteﬂﬁjd&elg) tbe determined
to asSess the further efficacy of the treatment.
one 05??8??0?‘9%%%6 WA WEHEYE  of det ermini ng phenotypes are
di scussed infra. The nethods descri bed may be used to
screen or select patients that may benefit from
Compoviedstafdha Inwentionpr ot ei n degr adat i on i nhi bi tors [00178]

use ai ni a_bi i cal sanp r
100188 2t A G ogrsd DS L R SLBE R D 3P T oo wser
in the (ﬁ;f&ttlitm&gph(?@m@dﬁduheﬂ coeipekifondikis, @@l @%ka@@&@érﬁﬁosﬂ[cﬁls of the
escri be
invention. The compounds useful in the invention are inhibitors histone deacetylases and/or
tubulin deacetylases. Useful compounds are described in U.S. patent applications, U.S.S.N.

60/773,510, filed February 14, 2006; U.S.S.N. 60/773,172, filed February 14, 2006; U.S.S.N.
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herein. L.00179 n another aspect, a conpound or other
therapeutic of the invention is packaged in a

wo b@eapmati cal ly ef fective anobunt with a PCT/US2006/010676
pharmaceutically acceptable carrier or diluent. The

028 BRI D BvaP 5N B visn sy B P BB R ges

10628296, eflbd PhIG 17 2 F3PERMIFWHHGGE At Rated hé@frﬂ%f refé@8itbe.
ckaged wth instructions to treat a subject

[0019Bhf f er Gogropods welld inshe préspitdnyantian predudsi conpeynduefithoformula:
di sorder. [00180] In yet angi her aspect, a nethod of
treating a subject suffering fromor susceptible to a
protein degradation disord conpri sing adm ni stering
to a subject in need thd&eof @& therapeutically
ef fective anount of pr O?L\nsg;b{eadati on inhibitor, to
thereby treat the sulg€ct ffering from or
susceptible to a proteln degradat i on di sorder. Upon

whereijent i fi cati on of a subject suffering from or
S 0 . . . f .
SR REREIPLEALRIE RO0HA oHBR AR AR I o

cyclicad mtyulist erbstitutedQ hﬁﬂl}bsﬁlﬁltddoﬁﬁndfedl onhinbrahihiegl }m@baﬁiplhatic

o A B B SeRL O en Bserder
brancl%gfr%@lﬁltah@ﬁbd' eﬁ‘ﬂ' thﬂsﬁfuted-r&%n%hﬂﬁéd 'B&mcﬁ&ymklﬁmbp&ﬁch%d

addition of the inhibitor to a flurd surroundi ng t

heteromu @RAf; o@(-@ogmpmtceozl‘m -$he - QOBwt B ORediN(RAd; MH@:@ODRLe or -

L Vi ng [ st Th actin
CRAGIe Bt by oo e ¥ iR Penct R BT BE0 G e Bl #up an
aliphafi hﬁﬁmteelhateroamaﬁ@ Aoty ddChciByiofee); By ai%ﬂ ? Shetbgryl
I nhi bi tor through a subject, for exanple
mOletMAKCWs%%%XWoﬂkylalﬁaewiﬂng aninp vk ylawine, dfalkylamlno heteroaryloxy;

het& 85, St , the inhibitor may travel through the
orhe i%%st?’vtggitH act or the blood streamor may be applied

oR» sdryidmﬁhehiaé@gem cwtitloy atyelicedubstitiited e adsubktituted, branched or

unbrasclitt @G+ e Bt s eGPREHER BhosR BoHUER, PARGRed or unbranched

hetero8lifa@61 subSHBIIHS uﬁgivsf‘ﬂuﬁaﬁeﬁﬂaﬂ&le@%r %Bﬁl%ﬁéﬂe\ﬁ%cmhtugéd or

anlnhlbltortoasuqdect adm ni stration may
unsubﬁyu%dquranghndeorombm ayk subsgtmubwmsnbatﬂuaed branched or

18 TRERALIE S 2L ORI £ QUBL 95 PR BB o

-N(Rppt CNHC(D)RB? OF aTURG):9 WheteHPEMR bcc1@FenBBYf RE &findependently a
prophylactic treatnment. [00183] |In one aspect, the

hydrog@t Py BEPLRALing 2ERHD, ﬁ@ aliphetipjsietyvd haicropliphatie sptiet) an acy! moiety;
an aryptrnefe%? 2} lﬁge?&{r?ot of &ﬂ ggégftg dﬁ?l%xirozfﬁre?ﬁﬂ%@% o)?lﬁﬂ%,aa%mg gallsyr]ammo

dlalkyfaﬁnn‘adtetan@rmm)yym H@;ercaadylhthlo amief; ddde i nhibitor to a

gﬁbﬁ,ﬂwﬁ“r ‘ o e ?y(g cg)ﬁ!éclzyes;]ép, sgggﬁgtggi%gpw%ggmted branched or
unbrarRke$ hlifHatic Td'j'%h@ an&?jf‘éhé @gbﬁﬁ)%e@blsﬁlsgﬁstmf ddrﬁl%%h >6r unbranched

contacting the inhi'bitor to the cel t er nat
heter Oﬂlhéla@@}rwb@ttuﬁqg Onays%etltbgpdplass@gé oofmbraheheid mhylh s\lhstltuted or

unsubsgﬂl!é)eglg L;aH§1 giﬁ erturt]l rapglbet%rargl;( § llt%‘teda grtu%rsut?s%g}tgci, %trarn%hecp or
unbranched heteroaryl; -OR¢; -C(=0)R¢; -COzRc; -CN; -SCN; -SR¢; -SOR; -SORc; -NO3;
-N(Rc)z; -NHC(O)Rc; or -C(Rc)s; wherein each occurrence of Re is independently a
hydrogen, a protecting group, an aliphatic moiety, a heteroaliphatic moiety, an acyl moiety;

an aryl moiety; a heteroaryl moiety; alkoxy; aryloxy; alkylthio; arylthio; amino, alkylamino,
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adm ni stration, the inhibitor may travel through the
di gestive tract or the blood streamor may be applied
worocadmisnai stered directly to cells in need of PE&EUS2006/010676
treatment. [00184] In one aspect, nethods of assessing
olife treatne

f
it b SR Roe SEnRBb RO RH 6h Rorbiap R atcRaffpl sots
and dahm%me&,of BO8nBias Ry do rlaed:ilﬁéﬁp@wlaltﬁl@'ﬂlﬂotfbfnﬁlegrbhp’@z g,

nmount of a_ protein degradation inhibitor to
hydr%mw@acldsampla@@@pmlm% ,prféoan@nwﬂms,eet@he”ﬁhﬁ ms@bchelatmg
[ al r
grouP%%%Ftor b%eré‘?tﬁ%t 1L%%rl?l)dlﬁ’l’a?a Qe astlch hOP gepin

embodintinesaRe $s efifvistimod cmftmalbstlmwithmbahphﬁtu\/‘ﬁo?dww 402557
P 52006/ 010676 8 Eff cacy of a treatnent may
hetef%grﬁ%g‘r‘sfa?lsaf Sﬁ*gtﬂ‘f&s‘esl#a&ba %rogﬁér llﬁ%r"é‘%lélémayé’é@%%@ély
substlﬂﬁ@cga TRB&EIP Em%cﬁﬁféﬁ%aR?ﬁ%esuggtltﬂteH ek &%Qt@tuteﬁfafrc‘f)rﬁétﬁyrmg
may ‘al so be neasured Iin" terms of a reduction
systers yqrg+ 8 webstiswed prunsubsiituted phasy®i n degr adat i on d| sor der,

st abi |zat|on S cessati on
100198 o oM 2 f SR G Bl R et fftosed in s,
patenwa@ﬁwlﬁms Usmlseﬂ]w Rsenmiey pes 9,700 udesSNi10/129i3¢8] filed May 9,
i cal sequel ae in_response to a partlcular

2002: i LSS O S tmgishity Fo2085atveh of aisbiis Heorporated herein by
referegm 0%%&@699%%%% éﬂﬁ&%?%%@%lﬁ? é:ﬁ%ib&ﬁl%babg sullc?zfé'ses "SF'compounds
w1th1rh’ghpse¢1ml Thosessubelasaphn] ghigcidic conmbnids vaittds Iﬂl’fb cﬁﬁs |h$ve been found

e_cnae f, lignant cells, acetylation stat of
to be PRy Gesse e S SEAnentof fUN 15 P slaR e 10Bibies, BPAGHS knovn
to pla?g 961%%9{11%%@%&@&% Qﬂeﬁé'% tﬁf?an%g?eso}i'PA%etgo&of treating cancer

ubi quitination 1n ture
(e.g., mubinds mwcl@mawbtehst@ymr,mmrﬂm@kw slxmmls)m, oed,rias;t cancer, acute

el | ul | evel s ubi t|n rot mat ur e
myelobEnit Al b i peafpidtin Hob e £ r b ey ol
neuro@@eh&a‘uvd @M@lde@j pRABR dePostBéidiSoidbRE %@tﬁﬂo?eneratlve disorders),

m di ne uptake in mature plasm cel at ed
and Pl‘(é’llgftf@lf‘ﬁ’ahsor‘é?j gfey a@llabﬁwd‘ﬁtlmaﬂb’e lflélaagmordeilli@@SCS angiogenesis,
f
e SRR 2 ISR O R SR RS B s
disordatsi Lq;mgtthm atveotivestoaipualls 4rhalso eplrcb\dliéﬁ Thrmtennmvesioat #so

cle re ation, necrosis, rkers of
provids aE supGUc Befede e rihatins crnpaurs of Bsay FWphat i on
[0019@/8t i leé&faﬁﬁélﬁbédlﬁeﬁg%a BEAPSuRI O bES dzﬂe 5fetﬁ§%9ﬁﬂa%tb%lo%v with
modul ation of cellular protein deposit

TheSﬁgWEb@mH@Ué@thWMon state of cellular and extracellular

proteins. Phenotypeg may be obseqxed or neasured, for

exanpl e, visually, by diagnosis, by an assay as

descri bed herein. 87] In cert enbodi nents, a

reduction in certa®n ph@notypesUdescli ed herein

i ndi cates efficacyl Howkver, degendi g on the

mechani sm of agi,#0on t ez, i RPAT DI ,Q; phenot ype
may becone nore seve e for ‘a peri od of time foll onwed
by a decrease. Thi s uld also i |§1| cate efficacy of
treatnment. [00188] one enbodi t, t he phenotype
may be determ ned mor e t@ Qrior

flll
alj

v”/’ﬂ\\\‘\./”//ﬂ\\“ ”,/’“\\\\\//,//”‘\\\
Ry Ry R

[00193] In certain embodiments, R; is a substltuted or unsubstituted aryl moiety. In

certain embodiments, Rj is a substituted or unsubstituted heteroaromatic moiety. In certain
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to treatnent to establish a base-line phenotype. The
phenotype may al so be determ ned one or nore tines
waloengesand/ or after treatnent. The phenot ype P@E/US2006/010676
alternatively be determ ned one or nore tinmes between
embohf 1TRDGSa nGRIBR 9%1&2 M@h&r%%gd'uﬁéhtg G018 %]bldg@hc moiety. In
not her - aspect, e I nvention provi des corpound
yet othexgamb(xdmpmsl,rm_z,ss a$1&<£}mllc niofety hn yat othed smbpﬁla‘remzscauts apdlycyclic

t, Kit nd Kk d i L f .th
RS P R ROEHRLSE SSTRT LTS BTt
aromét[bmrme{e%a?oﬁhﬁé &B?ét)fi ERCRHYINEHADIBACHIOR 5 1§ 4 Bestituted or

deacet yl ases. npounds are described in U S
unsubstitugest ma-mﬂmhf:md @nmatlwel@rwron@w g1 b cerfaineginbodiments, R3

6 N,, 60/ 773. 17

i 0 s BLSe ortnBRAR sizt b St AP pASS D e SRt i .
is a s AR Safhsubstingel MRymdnbe@DHsterbardmatibimciéy 14 cdfefn

filed May 9, 2002; and U S.S.N.  10/621, 276, flle?1 i
embodimspts, Rs i gdbstivigdoramsystiied RO HEBRAPS pabecycHe P& heferggyclic
ef erence. [001901 Conpounds useful in the present
nvention include conmpounds of the formula: Rl 0xO0
[00198B ' J~ IRZertaihembbdinkints, thedyednition provadeg cbinppunds of the formula:

substituted or unsubstituted, branched or unbranched

aliphatic; cyclic or acyclic, s bstituted or

unsubstituted, branched or unbr hed het eroal i phati c;

substituted or unsubstituted, Qranéhed or unbranched

acyl; substituted or unsubstitjuted,| branched or

unbr anched aryl; substi gl ituted,

br anched or unbr al(R‘ﬁI')?el— het ; ;- C(=0) RA;

-CO2RA; -SRA; -SORA; - , -NHC(O RA; or -

C(RA) 3; wherein each occlfrence of RB s i ndependent |y
whergin Ry and§enre defipedueattaveg group, an aliphatic noiety,

© LSRR TR g s o), 0 o0
aldsyh bhinPren@ é’ﬂﬁgh ﬁsoind%a&tlyeﬂy'ﬂ}'d R Hh%geﬁ‘ %‘Zciﬁ)élo@ B,

het eroaryl oxy; “or heteroarylthio noiet
substiytdd ogemsubﬁaut@g,ebrancdmpd loi unbranczh@si ahphﬁtlcsmt: ior aeystic.gubstituted

or un%lg)éfj %) ietdofpragcglg;!& qq*gl% elgetd eaelr Ro ?trfcg Egﬁﬁﬁ te EI? lténdsubstltuted

brancﬁé@ﬂﬁtﬁlﬂﬁarﬂﬂhe&l BB/ Stk bedted Re Lasudalitupd) drarthed ulb@ﬁbrﬁrid:hedi aryl;
unsubstituted, branched or unbranched acy

substiyipd pF PRRBBtBicd, larﬁ@.qhsétor pokranchsgl BAe 01Ot ar@ R -CO:Res -

e
occunf&ﬁhl,of RSE%B}‘,ndelm&tly ﬂi)ﬁﬁ%ﬁgen- N@ﬂjtectmgl(gRB)pZ an ahlb]@(u@)rRBcty,

RB) 3; wher |n each ocyurrenc RB
heter?a[%ldpgﬁ gﬁzﬂ )g\ngcy moiety; an aryl moiety; a eteroaryl m01ety, alkoxy; aryloxy;

alkylthio; arylthio; amino, alkylamino, dialkylamino, heteroaryloxy; or heteroarylthio moiety.

moie

[00195] In certain embodiments, n is 0, and the phenyl ring is unsubstituted.

[00196] In other embodiments, n is 1, and the compounds are one of the formulae:
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hydrogen, a protecting group, an aliphatic noiety, a
heteroal i phatic noiety, an acyl noiety; an aryl
woioety255a het eroaryl noi ety; al koxy; aryl oxy; PCT/US2006/010676
al kyl thio; arylthio; amno, alkylamno, dialkylamno,
het eroaryl @xy; or heteroarylthi nnlety, and R3 is
hydr ogen; Hal ogen; cyclic or acyglic, substituted of
unsubstlt branched or unbrhnched aliphatic;//L\
[ lic, substitute@ or @nsubstit.

unbranched het er oaryl ; i'C' -C(—C»Rc » O002RC

In ceﬂﬁ%@%’n’cs v\;?@?b%rans eggﬁ)ﬁ 8%%% }]s er E%?'Cm othlﬁqn@cﬁ}ments the

metadstisheineiotenatity i prefiyredo gand ingepothteoh bagmemntathe orimo- substltutlon
aliphatic noiety, a heteroaliphatic nnlety, an.acy
nmoiety; an aryl moiety; a heteroaryl no : ﬁhkoxy
aryl oxy; alkylthio; arylthio; am no, al§
2006/ 102557 PCT/ US2006/ 010676 di glKkyl a
patteings prefaredl du gertain etnbddineatsy RE s ot moi e¢y;
armaceuti ca acceptable salts ' a derivati.v
01far eofit o GEHEHEIETOR TobnprrEas TR @Péle‘ﬁ%e
compfoﬁﬁt%tdf%@bfa{e%ﬁmﬂl@eg . hydroxyanmic acids, thiols,
carboxlic acids, ortho-am noanilides, etc.). The met al
chelating group is thQught to bind the d¢tive site
Zn+2 ion of deacetyl asd_enzynes. In certgin
enbodi ments, RXR4Js aoSubspituted py unslbstot ut ed
heteroalbghatic noiety (elg., a eter-alip atic
noi ety s i tared A a K FINRQ,~WRi_ch nmay
be optional | stituted). ™l ain enbodﬁﬁents
R3 is a subst gdd or unsubstj
system (e.qg., Subst i Rut edk;0f uN< ibst i t Rred phenyl ).
[001911 Many conpounds jdescri bed above hgve been
previ ously dlsqiosedg S. patent agplixgtions,
USSN 60/ 289, 850}° filpd May 9, 2001; USSN 10 144, 316,

no, 48 WO

h:

filed May 9, N 10/ 6R], 246, _fited July
17, 2003; ead i is R fed herei Raby
reference. T d i nventi g | udes specific

; seftds  within this
cl ass. These subclasses;and specific comgqunds Wi thin
the cl ass have been foun to be fparticullarly useful
in the treatnment of Ie myel oma by_+whi biting
HDAC6 known to playPa ro e in thi degPadatPon of

pr ot ei ns t he aggr ¢sonme,l Met hodg wreat ng cancer
(e.g., nu Nye B Fast R € dgki n' s
| ynphone, acut e

| eukem a), el degr adat i on

mul tiple nyel omh, neurodegenerat|ve disorders),

protei n depositgoen disorders (e. IRy neurogeneratlve
di sorders), and proliferative di sor der s (e.qg.,

[00198] abet iTa otled emdpaintents, hié B armmaiiostierding@dsRents, n is 4, and in other
angi ogenesi s, infectious diseases) as well as
embogdiBeHBAESO; cal conpositions and kits for treatnment of

[001§d]‘ese In certain embodiments, R3’ is halogen, hydroxyl, protected hydroxyl, alkoxy,
amino, alkylamino, dialkylamino, -NO,, C;-C¢ alkyl, C;-Cs alkenyl, C;-Cs alkynyl, or acyl.

In certain embodiments, R3’ is -NO,. In certain embodiments, R3’ is —CH,OH. In certain
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di sorders using the inventive conpounds are al so
provi ded. The present invention also provides new

W@ bhetssT net hods for preparing conpounds of PEEUS2006/010676
invention. [00192] In certain enbodi nents, the

Q s . S ' s ne i 5 s
onbe BRI 50 5Bl BRI 05 RELEY MR gy
—OH.RIn d&ther dntiddiner®s B2 isREMR2In ye@0fi@8mbodicentsaRy is —SCN. In still

I ment s,

enhod;] ,R3 is a substitut.ed or_unsubstituted ar
other gbegimetns, Rscls ey dn eveRy Pwéﬂélgl,enﬁsRﬁ o5 BoRYpdi ST o’
embodimétis Tﬁsis'—twtlﬁ%tﬁé?teﬁﬁgﬁﬁ%ﬁﬁt Rg {5RCet M othd} caffolidhéhts, 49’ is —
20067102557 PCI/ US2006/ 010676 enbodi ments, R3 is a

Br. InothecymbodimeniseRy .is +h Iotdikar eavbodiantthRs’, ismeethyd, ethyl, #-propyl,

. bi cycl.i iety.. I n, yet ,ofher, enhodi pent.s,, R3. .S @ .

to-pRpy by e et of o b olGrERag BRI S R Y In corain

emboethdy Rzt & halBpeBisMbstitited Bk Riely. afflastiorRts). IR3eisina
substituted or unsubstituted five- or six-nenbered

embogimeris,ifs’ Srmethex: cHYORA TPy BIGXY, OR PYEPXAI n

odi . [ ' d. e i
o, 0 34 B LTS AL B2 RS
aliphgtéy graiyn Brdibel eitbodimerd®S Ryiisa autstihsdd drutnsabstituted heteroaliphatic

unsubst i tuted, si x-nenbered aronatic moiety. In, tal
grouR B SEF R A OdFRacT LY, RogS & ﬁsmallm%'%qunﬁﬁ@ﬂ%&eﬁ%ﬁ% arylor
hetergdr %%ﬁg@ﬁ{dggh %%Sf i‘%@ﬁé’ﬁa@ﬁ%'sﬁbﬁf%‘[@&yln deRafifdrh®dinents, R, is a

a substituted or unsubstituted
heteroadiphatiogmup sulsstitiied with iadetrodngt grows ywdii¢hois optipeslly. substituted. In

certa%%%%ﬁh‘aénq% eg{i{;]g @tgﬁgﬁ&g@&ge g%usﬁ w‘bgt?tﬁ% VV(el%ei} ;%%ex%r&&f .iggoeu%, which

is subdigfi@i.n R and R2 are defined as above; n is an
I nteger between 1 and 5, inc|usive; and each
[00203d c ur r dncertain epdodiments de pepldBnfaPuR dr ogen; hal ogen:
cyclic or acyclic, subsgituted or unsubstituted,
branched or unbranched é%' «C;, cyclic or acyclic,
substituted m R

wherein m is an integer between 0 and 8, inclusive; preferably, between 1 and 6, inclusive;

Xis O, S, CH,, NH, or NR;’; and

Ry’ is aliphatic, heteroaliphatic, acyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl. In certain embodiments, m is 1, 2 or 3. In certain embodiments,
m is 1. In certain embodiments, X is O. In other embodiments, X is S. In certain
embodiments, X is NH. In other embodiments, X is CH,. In certain embodiments, Ry’ is Ci-
Cg alkyl. In certain embodiments, Ry’ is a substituted heteroaryl moiety. In other
embodiments, R,’ is an unsubstituted heteroaryl moiety. In certain particular embodiments,
Ry’ is a substituted oxazolyl moiety. In other embodiments, R,’ is a substituted thiazolyl

moiety. In yet other embodiments, R,’ is a substituted imidazolyl moiety. In certain

H
o £ M.
R’
' . \/ N ~ 1 . . e
embodiments, R; is R2', wherein the two R;’ moieties may together form a

embodiments, R, is R2'. In other embodiments, R is R2". In yet other

N
heterocyclic group. In yet other embodiments, R; is 555 N In yet other embodiments,
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or unsubstituted, branched or unbranched
heteroal i phatic; substituted or unsubstituted,
woe@aabssd? or unbranched acyl; substituted or PCT/US2006/010676
unsubstitued, branched or unbranched aryl;
5yb8tltuted or unsubstituted bra hed or unbranched

SRc
R is - SORc; é@zhtyet OﬂezembRr(the}% RzNHC(O) RC, %erf%cl\,é(e
wherei n eac ocgurrence of .Re~i s i ndependently a
hydr ogen, & “pret q aliphatic noiety, a
het er oal i phati c noi noi ety; an aryl
noi ety; a heteroar at’koxy; aryl oxy;
al kylthio; arylthio; anNino, alkylam no, dialkylam no,

het er oaryl oxy; or hetepoatylthio noiety. [00195] In
certain enbodi nents, , and the phenyl ring is

unsubstituted. [00196] gt her e odt nt IS
embogimenith B2dbnpounds are one”of the: FOF ﬁ]’@g\bﬁl\]ﬂ{ S, or O.

In ce@lq %%%ﬁ%tspgts%?&%@/ glzeﬁof tﬁéfdﬁ%v&g 0 000RIOO

certal n enbodi nents, the

par a- SUbStItUtI?ﬁ paigernds preFe
enbodi nent s, the\\ﬂ6$§>ﬁubs:|t
preferred. And in yet otier '

ort ho-substitution patNe'*
enbodi ments, R3 is not H(r)
enbodi nment s, is 2. Conpo
i ncl ude ﬁgg nds of one Q » fornulae: R R R3 0
OR3 O 'It R2 R3' R RL R 0000 R R2
R3' R3' R R3 RI OOR3" 0'11~-0 R R (\ RR 31

! r‘d\/s\/\OH ﬁvs\f@
YSJ\/S\© NN
y“s\/s\O yf‘}\/s\@l

ed. I n other
pattern i s

pnts, the

IS preferred. In certain
| [00197] In other

of the invention

[00202] In certain embodiments, R is a substituted phenyl ring. In certain particular
embodiments, R; is of the formula:
R4
$
=
[Vavavy
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[00198] In other enbodinments, nis 3. In still other
enbodi nents, nis 4, and in other enbodinents, nis
w6 2006002589] | n certain enbodi nents, R3' is hal BOENS2006/010676

hydr oxyl, protected hydroxyl, al koxy, am no,

al kyl am noy di al kyl ai ni no, -NO2, Cl1-C6 al kyl, Cl1-C6

al kenyl , -C6 ;’-\1I kynyl, or acyl. In certain

enbodi BB is NO2. In certain enbodi nments, R3'

is -CH2 In certain 51 WO 2006/ 102557

wherd‘i’ﬁJRhUS / 01067 pwhaainodisteHtes O;R31s ailmkhiHRoieky) ané At @inmprises a

B B b B SRR o, 1 1

[002(%2’b0d| 'Iﬁ@&ﬁaln BRibodlinenBCRY id dF (B4 forhula®t her enbodi net ns,
" is acyl. In certain enbgdi nents, R3' is acetyl. In

ot her errbodl ments, R3' is TF. In other enbodi nents,
R3' is -C. In other enmbodi gents, R3' is - Br. In
ot her enbodi nents, R3' is n ot her enbodi nents,

@ i so- propyl, n- butyl

R3'" is nethyl, ethyl, n-p
tent-butyl, or iso-butyl ertain enbodi nents, R3'
is vinyl. In certain enbodijnments, R3" is

hal ogen-substituted al kyI &vg. , trifluoromsthyl). In

certai nbodj nent s, oxy, ethyoxy,

"Mnﬂﬁfopoxsnogﬁ gﬁﬁ?“ﬁéﬂt@%?““ﬁ% B@] In certain
conpounds of this class, R R substituted or
unsubstituted aliphati I n ot her enbodi nents,
R2 is a substituted or tituted heteroaliphatic
group. In certain enbodimeAts, R2 is a heteroaliphatic
group substituted with an|aryl or heteroaryl group,
whi ch may optionally be gubstituted. In certain

In ce adnlgglgll ?ntgﬁtsmﬁz ﬁNz—I ﬁl&ogli?t & ldlﬁ]? ﬁ%ﬁﬁ Oﬁl qegtaln embodiments, L

is a substitvtsdadrlunsebstisidd, ayart. 0r|a6% clieeblaatitderRapianEddSliph#id Boiety; a
a heteroaliphatic group su stituted with a het er oar yl

substigited, pr uwb%ﬁuted@ygkm@t oy elice granchaberynbranched heigraaliphatic
moiet§ P AHs TR Sor u'ﬁguﬂsﬁtl.{?gd ér?lerlggl?: Veg'ﬁlsaBsntl%ad gfluns\% ﬁ.\lted heteroaryl

ereininis an ReT UsSIve"
moietpr &f esrtain Mnbdmhm\eﬂtenL is aamﬂ)sﬁt.utddnﬁ hisibseitutedXcydicr aSclic,

| at
brancl g hed A E o ieLs B SRSk dois GG alkidene,
prefer’éﬁbﬁ' G 18'C | 3 ét'lh%?ﬁdletn@t xﬁgrel ﬁéfiei;%%“é%@'a %H(é/ﬁgerfée Uk 'E:Qﬁal:lﬂ kmbbiments, L

certaln nbodi nent s In certaln
is Cy- thﬁébﬁrwbdtr@; prefmrabls Ci to O alkentyiflenee moodprefmedy Cf-Gs O,

sl OB e MR B ST

alkynjilh‘db&él BRtfgefedBly C5CEhkyfidhKY in cdrfdirt@hb@iMents, L is a a
enbodi nents, R2' is a substituted heteroaryl NDi ety.

Substquﬁe%@wub%lﬁhﬂ%ucw@lm @ acolic, beanghed prsumbanchest hageroaliphatic
rnmet?.ﬁr%é?@ﬁy ém%ﬂlﬁgﬂt’s, ]i @orﬁﬁﬁge@ar&y&%’ Itnllgc &s@m,%?gh rﬁ?er}tlf?gs may be

aryl, heteroaryl, non-aromatic carbocyclic, or non-aromatic heterocyclic. In still other

S,

embodiments, L comprises a substituted or unsubstituted heteroaryl moiety. In certain
particular embodiments, L comprises a phenyl ring. In certain embodiments, L comprises

multiple phenyl rings (e.g., one, two, three, or four phenyl rings).
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R2' is a substituted oxazolyl noiety. In other
enbodi nents, R2' is a substituted thiazolyl noiety.

WO R0ogav256t her enbodi nents, R2' is a substitut eBICT/US2006/010676
i mdazolyl noiety. In certain H enbodinents, R2 is

R2'. In other enbodi nents, R2 | ‘(R)hn yet other o

N R 2 55 N enbodi nents, R?\J«@—m%rein the two

" noigti.es: r..or ma ete 4 C .gr

00208 ST MLt SRy, e

betwea]bbahd'ﬂarindusivéi@ré&BaB@OBét%%SanDQQTmHSﬁQQﬁh@rJ:QﬁJi%B& lor2;
| S~~5\R2'. In yet other enbodinents, R2 is ~--~~R2'.

and Ryfs isidipens Keldeow: evabsar ig, supstituted or waibtifyted, pianghed or

i ) . < . ' [
unbréifled” algachaﬁl':',‘ cyetic f ac?dtl% gﬂ?s%ﬂté@blngﬁﬁg&ﬁi%@%@chg@o

g
sel ected fromone o OW NQ: -~-'S
heter@Hiphitie subSit@ed &r u@RgRYited rbremhed onuerinadic deogt] ssubRlitutes or

By WS RSNl R a0 b Hhea
unbraRO&! H&é’x@&@;ﬁ@ﬂy@ﬁ@ﬁkg%m; X/ Acomhesri, NSBR ,; LSO,R ; -NO,;
wherein Yis NHor O; Lis a linKer noiety; and

NRAbtoMR seNHEO)Bncei-6H81): grloupinihelt odentieblotas T stimfegendenly
a hydg%a'gg? ﬁfedrt] gﬂg %f&ltpg larg?l%%hﬁ.{elg %ﬁo?eﬁrl agﬁ]etecre rlFlp%'ch Wiety, an acyl moiety;

an aryl moiety; a heteroaryl moiety; alkoxy; aryloxy; alkylthio; arylthio; amino, alkylamino,

ranched

dialkylamino, heteroaryloxy; or heteroarylthio moiety. In certain embodiments, L is

=)
()
[00206] In certain embodiments, L is .

[00207] In certain embodiments, L is an unbranched, unsubstituted, acyclic alkyl

chain. In certain embodiments, L is

bz'z,/\/\/\ fs"

. In other embodiments, L is

. In certain other embodiments, L is

%/\/\/\/% NN 55'

. In other embodiments, L is

g_/\/\/\/\/”%’

In yet other embodiments, L is

[00208] In certain embodiments, L is a substituted, acyclic aliphatic chain. In certain

Me Me
/K/K/\
embodiments,LisbLL' Z fsé .

[00209] In certain embodiments, L is an unbranched, unsubstituted, acyclic

‘?{@n\o/e}f

heteroaliphatic chain. In certain particular embodiments, L is , wherein n
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[00204] In other enbodinents, RL is of the formula: R

In certain enbodinents, Y is NH In other enbodi nents,
w@2006/10255T n certain enbodi nents, L is a substPeTUsZI©010676

unsubstituted cyclic or acyclic, branched or

is an 1%%5% h{"eﬁt dplggiﬂlc w&, Sraege’r%tﬁ}' b%'t{péetn' d z#fd?j i®usive; and m is an

branc
integetBRBACHA] he: tlﬁdflﬁﬁlvd: Qﬁa’étably, H&M@EI}/O aad §uinsluslvat Edcartain
unsubst i t ut ed aryl nblet a substituted or
unsubstituted het 5£§jgplety. In certain
enbodj nent s, nFut ed or unsubstit
particggieempodimenisyle FSI c br anched T%Bﬂ%?{b‘ﬁ%&%#?“‘ﬁ’ﬁ?} P and 10,
1nc1us{1}3}<€tlte¥eaaﬂl§ ki marﬁlr@) Qﬁdlﬁ@\'?g and bn 15 8n Qiteéa@)etween 0 and 10,

en€,  preferabl’y C 1 to Cl2 al kylTdene, nore
1nclusmeep1efeamly, Wetweh (adridyd, iintdwsive. | In cexain gariicales embagimests, L is

C20 al kenyl i dene, preferably Cl1 to Cl2
dene nore preferably C4-C7 al kenylidene. In

| Y n 0
p(ragef er abi \&BEE% nthﬂ ?én t%% rsoe% H’ﬁce)arlt1 g lléhgl}é ed S% efeé%bllz}’ between
and 5,GAclGaive | Yoo 1In€@616betWBerc@aﬁcth] iisiimias; pmfcmblyl_bétsreal @and 5,

s e zatasaatttlstwtazwt&cz R bbb orse. 1

certain enbodi nents, rrpr es a cyclic ring system
wherein the rings rra eter oaryl,
certaif! 95&11@ﬁ1@ﬁ&hb§d1ﬁ1@ﬁ@0§)’ aﬂﬁﬂﬁh inds an integer between 0 and

het erocyclic. In still other enbodlnents L co a
10, inglusivbigrefetabbd bepwagh dud s inglusiyehardep dnpsy InteasT Be e fand 10,
1ncluslcf\?e ! tg?elfeirablg {N&H‘l @5 § gﬁqgQ{l{W@tlﬁt cehaﬁ%ﬁgﬁggﬁﬁéﬁ? Apb‘@rﬂyﬂlses a
metal l@hﬁﬁt}ﬁhg ftjnﬁ’@@naﬂ grogtp, FOfl exarrtpm A tdnnpxeses @rZif ¢ oazlrelqﬁmg rgycbup In

rin 54 WD 2006/ 10 / US2006/ 010676
certaif OUIOBI: A FTHETA BB ELIPE R CABR N o

i nteger between 1 and 4 |ncIuS|ve pref eably,
bet ween 1 and 3 i ncl us nor e preperabl or 2;
and RL i§ is drogen h Ioge@H c% or ic,

[ ut F

substi t ug¢ed %I unsubs bra ed T “br anched
al i phati c; cycI|c or acycll%, ahsti tutfeéd or
unsubstigut , branched unf ed OH
het er oal €phati c; substit ted ! fubsti tut ed,
branched, or unbranch gt ituted or
unsubstiéueGQCBNHthe or uhbra ched aryl; substituted
or unsubstituted branched or Wlaranched heteroaryl;

l\IC%/E%A CCQRA - CN, CN; -SRA; - SORA
-SOZRA ; -NH ,—NREICCB:RA;  or

-C(RA) 3; wherein e 4@NHHDNH&Hme of RAis

independéﬁ Oa hydr ogen, te tlg? g oup, an

al i phatic iety heteroallp AT é an acyl
noi etvy; -etmac(mmﬂt?_er oaryl noiety; al koxy;
aryl oxy; <?@]/ky ®h| aryl thio; am no, alkylam no,

di al kyl ami no, heteroaryl oxy; orSHett&X@dtpH hi o noi ety.
I'n certain enbodi %en-&mcchZSH[O 2061 In certain

enbodi nents, L is
(0]
T o
N~

In certain embodiments, A comprises hydroxamic acid ( H ) or a salt thereof. In

other embodiments, A comprises the formula:
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[00207] In certain enbodinents, L is an unbranched,
unsubstituted, acyclic alkyl chain. In certain
wepdwodozssnts, L is . In other enbodi nents, L iBCT/U82006/010676
certain other enbodinents, L is In other enbodinents,
Lis In yet other e diments, L is G[00208] In
certain enbodi neng s iB a substituted, acyclic
aliphatic chain. dn|certiin M MHenbodinents, L is
[00209] In certain e I'SS@p unbranched,
unsubstituted, acyclic (~~~n O het eroal i phatic
chain In certaln particul ar enﬁbdinents Lis,
wher ei 2006/,102557 /. US2 06/010676 is an

In Ce’l’t?'}fl@@’é”r"u M5 0Ln G @@prﬁs?rqc §LoTpRIa oy ef er abl vy,
bet ween 0O and 5, pnclusive; and mis an integer
between 0 and 10,57 ive; preferably, between 0 and
5, inclusive. In cer particul ar, enbodi nents, L is
G, wherein nis an ger betwee Q and 10,
i ncl usive; preferably, <én Oyand SH i ncl usive; and
mis an integer between .0 and 10 i ncl usi ve;
preferably, between 0 and 5, i ncPusive. "I'n certain

In ot einfb6inedts AR pFRES §carbo>t ic avill (NDVDEH). , Iniidr @dbolinhdhts, A
an i nteger between 0 and . nclusive; preferably,
between 0 and 5, ingl usi Ry i S an i nteger between 0
and 10, inclusive; /gﬂz;er. between 0 and 5,
i nclusive; and R Cl-C6 aliphati c,

het er oal i phati c, %eteroaryl or acyl. In "n N

comprl(sgs a@ oC gm'i ao'aﬂlli%ar t i uI ar_emgg geol% ost'her lEmb%dﬁ'nentmego%lg}lses an

eqg ereéetmeen 0 and
preferably, et weep and 5, |ncIu5|ve and mis an
0, inclusive; preferably,
.|ve In certai n enbodi nents, A

i nteger betwgen O
bet ween 0 and 5,
conpri ses el al

Iatlng functlonal group. For

i on
oy PRI Srhod ment §SO§ Eoforet et e iRt arcogeeigs « thiol

sel ected group consi sting of: @] w4~ -CO2H) OHHH
~OH -SHO -CIIENHNE%%Q@

SH). In certain embodiments, R’ is , Wherein n is an integer

between 0 and 15, inclusive; preferably, between 0 and 10, inclusive; more preferably,

between 1 and 8, inclusive; even more preferably, 4, 5, 6, 7, or 8. In certain embodiments,
H H

N N
‘sﬂ/ ~oH

n

Ry’ is 0 0 , wherein n is an integer between 0 and 15, inclusive;
preferably, between 0 and 10, inclusive; more preferably, between 1 and 8, inclusive; even

more preferably, 4, 5, 6, 7, or 8. In certain embodiments, Ry’ is

0
N
c|> oH
A 0 . In other particular embodiments, R;’ is
0]
N
HN ~OH
e 5 |
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NH2 H -SAc 0 - NHCOCH2Br - NHCONHOH , --r - NHCOCH2SAC

NS OH ~- NHCONHNH2 ~~ - NHCOCH2OH -NHCOCH2SH 0 "k , OH
WO r0osan1sai n enbodi ments, A conprises hydr oxam BCBRUSZNNE/010676

H) or a salt thereof. In other enbodi nents, A

npr i - :

(002677 <358l D Sl eI iR RERR AR includs compounds of the
formelabodi nents, A conprises the formula: H N1~1 CHO

I n other enbodi nents, A conprises a carboxylic acid

(-CO2H). In other enbodi mhts, A 0 LZA N H

conpri ses an o-am noanil i d[e\( NH2 ). In other

enbodi ments, A conpri ses an N H o-hydroxyanilide

( OH). In yet other e é;@A conprises a thiol

(- H jO- SOHSH. In ceqyaln "enbodi nents, R' is 0 0

, Wherein n is an integer
and pharmaceutically acceptable derivatives thereof;

wherein R' is hydrogen, or an aliphatic, alicyclic, heteroaliphatic, heterocyclic,
aromatic or heteroaromatic moiety;

nis 1-5;

R? is hydrogen, a protecting group, or an aliphatic, alicyclic, heteroaliphatic,
heterocyclic, aromatic or heteroaromatic moiety;

X is —O-, -C(R**)-, -S-, or -NR**-, wherein R** is hydrogen, a protecting group, or
an aliphatic, alicyclic, heteroaliphatic, heterocyclic, aromatic or heteroaromatic moiety;

or wherein two or more occurrences of R? and R*4, taken together, form an alicyclic
or heterocyclic moiety, or an aryl or heteroaryl moiety;

R? is an aliphatic, alicyclic, heteroaliphatic, heterocyclic, aromatic or heteroaromatic
moiety; and

Y is hydrogen or an aliphatic, alicyclic, heteroaliphatic, heterocyclic, aromatic or
heteroaromatic moiety.
[00211] In certain embodiments, a compound according to the invention can be

represented by formula:

R1
x/kx
Y
Ar1 \Arz
R2

wherein
each X is independently O, S, CH,, or NR3;
Y is O, S, CH,, or NRY
Ar; and Ar, are each independently an aryl group;

R! is a lower alkyl group or an aryl group;
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between 0 and 15, inclusive; preferably, between 0 and
10, inclusive; nore preferably, between 1 and 8,

WO paousisse; even nore preferably, 4, 5, 6, 7, PCT/8S2006/010676
certain enbodinents, HHNN | n ~0H RI is 00,

i | usi ve:
oo crRafet sl M B ‘%e‘;f@wﬁ%r@@d ‘ore
pﬂéfﬁdéﬁlaye e&*@hhm@mdhnﬂv tydrogemal IUWBI\/ﬂikyng\tmIp amary@ group, an

allcylcg&ggq%rg%gl oxycqqgorcﬁ gEpup, p%a%érﬁlléxgcagg é?ﬂug N gclarrtra?rrl] gofc’eferred

emboBIRGHY, FeRLSy eddh ocdiirenfe J. SNor (ﬁtf% éi‘gf&aﬁl Y& S, and still more
2006/ 102557 PCT/ US2006/ 01067 0021 ain

prefeblyp@u hulsertagepreferied enthodpnads if 1si SwIem:Brtam prefetrediembodiments,

Ay SRRl D5 S Sl B Bt

embodifdiRd, Mriis HeSerb3§iI, @R pre@iradly optibmilidtsubstitded 6¥#&dolyd, still more
het er oal | phati c, heterocycllc aromatic or

prefewbtymmaymmsﬁlt@tqdmxequyl and mogt mpeferably 4 Stiljeheagkoxazgl-2-yl. In
certalﬁ é}?éefrglgéc} IH%R&{I&%R’CS e{sg) | (?P lélt?l;sltlglrteocﬁ%}#eﬁﬁf: Ho‘f‘e preferably 4-
amindsebstitord pheyil or dRinddysubsfitited plenyl;- 16(11R2A)31?eferrec&mb<miments R'is

a phegylF\ézrc'?\up suvl\)@tltu‘?ednat ’Ic:\;lzepé\’r-i)gsn%/nd\svﬁ earr]1 amldg rg?otu?ocbe!arqr?g an alﬁylene moiety
in which the alkylene chain has between four and eight carbon atoms (more preferably 6
carbon atoms) in the alkylene chain, and the alkylene chain preferably bears a terminal
hydroxamate group (-NHOH). In certain preferred embodiments, R; is hydrogen.

[00212] Exemplary compounds include compounds of the formulae:

O,N
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an aliphatic, alicyclic, heteroaliphatic,
heterocyclic, aromatic or heteroaromatic noiety; or

wob@eadsst wo or nmore occurrences of R2 and R2APCT/ARENG/010676

together, forman alicyclic or heterocyclic noiety,
or an aryl or heteroaryl noiety; R3 is an aliphatic,
alicyclic, heteroaliphpatic, heterocyclic, @mromatic or
het er oaromati c nnhﬁ ) j Rx.

al i phati c, aIicycylj&\heteroaliphatic, eter8@Cclic,

aromatic or hetergagomatic noiety. [00211] In certain
enbodi nents, a cd@fpour@ according to the invention can
be represented b R XXY At \Ar2 2
wherein eath I S~L_rdense OHS, CH2, or NR3; Y
is O S, and Ar2 are each

i ndependeR an aryl group; R is a lower alKkyl

group or an~aryl group; 58 WD 2006/ 102557

PCT/ US2006/ 010676 R2 G s hydrogen, a |ower al kyl group
or an aryl group; and and R4 are each ilthdependently
hydr ogen, a | ower F
al kyl car bonyl , an al koxycarbonyl group, |or an
am nocar bonyl groqpl\jn certain preferred

enbodi ments, X i £ for ®ach occurrence 0, S, or CH2,
nore preferably Q or §, anqsstilé nore preferably O

In certali S ad-enbodi ANYis S In certain
preferred|enbodi nents, Arl i& ph or substituted
phenyl , pactieul arly 4-hydr omdt-h . I'n certain
preferred e€nbodinments, Are is hekeroaryl, nore
preferably optionally substituted oxazolyl, still nore
preferably phenyl -substituted oxazolyl, and nost
preferably 4,5-di phen rtain

preferred enbodi nepfs, stpiyut ed

phenyl , nore prefergbly 4- am nosubstityted phenyl or
4-anidosubstitut% nyl; in nore pref@rred

enbodi nents, Rl ijs a’jphenyl group substituted at the
4-position wth g do group kearing an al kyl ene

noi ety i e e’ al Ryt en ha has between four
bn atons (nore firefefably 6
F

and ei ght

0
3
HN OH
//L\ 0
0 0
°<
0
N
HN OH
//L\ o
0 0
S
B
N



carbon atons) in the al kyl ene chain, and the al kyl ene
chain preferably bears a term nal hydroxamate group

W@ 2006kDb9557 I n certain preferred enbodi nents, R2PCHUS2006/010676
hydrogen. [002121 Exenpl ary conpounds i ncl ude
conmpounds of the fornulae 0 HHN SOH 0 ) 171 Cho S

O N OHHNNSOH O)-', 00SO
2006/ 10255 PCT/USZOOG/Q10676 0 WN N HN S -| "Ol
0 S OH Q’O Sy s OH N HNOOH

o T @H”@
ool i,

er Mﬁr

S | X N OMe
=N
HNM “OH

0

0o
..S|\
~-N

[00213] In certain embodiments, the compounds is of the formula:
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00O OH HNNSCH 0 )", O0OOH HNSOH 0 OO0 S
60 WO 2006/ 102557 PCT/ US2006/ 010676 O H O H HN NNOCH
woboei3sD 0 0 0 0 OCLr 0O HO H HN NOH HN NeCT2HS2006/010676
0000 NIDOHOH HN"OHHNNH O0O0O0OO0 OO0 QW

SNC ~I1ANI~ O H HNNWHDO
N
HN ~OH
)\ 0
0] 0]
S
9
N
[00214] In certain embodiments, the compound is tubacin:
(0]
N
HN “SoH
o)
O (¢}
HO
[00215] In preferred embodiments, a compound useful in the invention has one or

more of the following properties: the compound is a protein degradation inhibitor; the
compound is capable of inhibiting at least one histone deacetylase; the compound is capable
of inhibiting HDAC6; the compound is a selective HDAC6 inhibitor; the compound binds to
the poly-ubiquitin binding domain of HDACS; the compound is capable of inducing
apoptosis in cancer cells (especially multiple myeloma cells, non-Hodgkin’s lymphoma
(NML) cells, breast cancer cells, acute myelogeous leukemia (AML) cells ); and/or the
compound is capable of inhibiting aggresome formation.

[00216] Compounds useful in at least some of the methods, pharmaceutical
compositions, kits and packaged compositions of the invention can be identified, e.g.,
according to any of the screening methods described herein.

[00217] In certain preferred embodiments, a compound of the invention comprises a

metal binding moiety, preferably a zinc-binding moiety such as a hydroxamate. As noted
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OOI\ _ - S 1\ [00213] In certain enbodinents, the
conpounds is of the fornmula: 61 WO 2006/ 102557

WEON6WBA806/ 010676 0O H N HN SOH 0 ),, 0 0O PCT/US2006/010676
[00214] In certain enbodi nents, the conmpound is

above Cin H%%{QX&#BQSS T I]?ttQ)' it biGr 3 N@6ch19i%2 Jvé%]holupwmhmg to be

err a conpound usefu
bound By/ﬂfebtyoi’t ihbdievae tint thel’mteac}abf thbsb liyakb:xamates is due, at least in part,

roperties: the d dat
oA el S TR
inven ?ﬁﬁ{cﬁﬁgg 2l one E%%@ﬁ oF ¥d ('gﬁﬁﬂevgl&ﬁrc]ﬂ Sarf QTHTAUR R cHiPit AP @llb'uﬁo gical

Iting HDA is a selective HDACo6
targeti 1n1pﬂ1batbcd) iy the Iaggremmmpmuwwy, m@, atlmologi«;el forgey hm\bnambullm

ceacefis AT SR AL LR £l P ERT TG e e PRy et

embobithdritd h@ompeltickEbd $zint®hdigliety @ahéﬂ'ﬂ&ﬁf&hel (dMons of the
cell's, breast cancer cells, acute nyel ogeous | eukem a

molec(ww)ncb@m responsihielfos bindirg toébmb@mgepaﬂ éar&eép Hpr exagiple, a
complB} & A eFARLERE TR AR TP, o A o SREBRIR Borabls of
preseBMEBS iziricbisding hictet@itda fvotedgeidntation odich Iaﬁ)dithmqfortldﬂe(or

I nvention can be identified, .
portioge) ele golesals is Jomis Wodolaaisel agishsushie E}ngosﬁl o peing
o YRy, LKA P BGHL UL 08 SOTROMDI U Bpound o
contribuefte TG specificity; bitlmdigh guetobwk ymaywohbaseqaired in all cases. In
addltlo}/l ‘% ouq%emg bouné] g}t, ﬁq%ory, it is believed that allosteric site inhibition
contributes to TDAC activity of certain compounds of the invention.
[00218] In certain embodiments, a compound useful in at least some of the methods,
pharmaceutical compositions, kits and packaged compositions of the inventionis a 1,3-
dioxane HDAC inhibitor compound disclosed in U.S. Patent Publication No.
US2004/0072849, which is hereby incorporated by reference in its entirety. Related
compounds are described in Sternson SM et al., Org Lett. 2001 Dec 27;3(26):4239-42;
Haggarty SJ et al., Chem Biol. 2003 May;10(5):383-96; Haggarty SJ et al., Proc Natl Acad
Sci US A.2003 Apr 15;100(8):4389-94. Epub 2003 Apr 03; and Haggarty SJ et al., Comb
Chem High Throughput Screen. 2004 Nov;7(7):669-76; the contents of each of these
references is hereby incorporated by reference in its entirety.
[00219] Additional compounds useful in at least some of the methods, compositions,

kits, and packaged compositions of the invention include NVP-LAQ824 (a cinnamic

hydroxamate having the structure shown below):
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62 WD 2006/ 102557 PCT/ US2006/ 010676 above, certain

hydr oxamat es are potent inhibitors of HDAC6 activity;
wowalaasswi shing to be bound by theory, it i sPORPUSEN@M0676

that the potency of these hydroxamates is due, at

| east in part, to the abullty of the conmpoungls to

bind zinc. In preferred e odlnents ~a conpoujpd of the

i nvention includes at S :

enbodi nents, a‘¢copgpound |ncludes a zinc-binding noiety
spaced fronrothé} portions of the nolecule which are
responsible for binding to the biological target. For
exanple, a conpound of the invention may include a
i nker arm or other spacing noiety capabl e of

[00224] es ent Addjtidimd cainpeuralis mzdefngmrm leabtysohie of themerheds, compositions,
orj entati.on when anot portion portions) ‘of the

kits, ghdh Rackpesd icompgsiHans f t eﬁrvertergr laalru&@ thogeshoyynchelew. Each of the
compot5 é%%y
ore ggl\é\é% A bdurf’)%nﬂlﬁ% m{éﬁ:’t‘ﬁ@g%ﬁfhhg@)é%ers Jf h#rccfroggllnht%ygrgd cyclic
hydroxamateghnt ri bute to TDAC specificity, although such
bul k may not be required in all cases. In addition,
wi t hout bei ng bound by theory, it is believed that
allosteric site inhibition contributes to TDAC
activity of certain conpounds of the invention.
[00218] In certain enbodiments, a compound useful in
3 agt sorgy of the nethods,
tionq,
/ QN i S
di sCTosedin U
U82004/00'2849 oorated by
reference®in itswgr irety. Rel ate conpounds are
described in Sternson SMet al., Og Lett. 2001 Dec
N-Hydrbix3{(R ki SJ A | 03
s Tora) SEar SR BAARIGY 37 T EPro DA kel
bu@“@@@eUSA 2003 Apr 15;100(8):4389-94. Epub 2003 Apr 03;
and Haggarty SJ et al., Conb Chem H gh Throughput
Screen. 2004 Nov; 7(7):669-76; the contents of each of
these references is hereby incorporated by reference
in |E;D%nt|rety [ 00219] Additional conpounds useful
in at Ieast sone of the nethods, conpositions, Kkits,
~eyposi tions of the invention include
. a ¢l nnam ¢ hydroxanmate having the
cturle shown bel ow): 63 WD 2006/ 102557

HsCO

14-Hydroxy-14-aza-dispiro[5.1.5.2]-pentadec-9-ene-7,15-dione 7-oxime
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HJI HN H [00220] Additional conmpounds useful in at

| east sonme of the nethods, conpositions, kits, and
w@awkaossd? conposi tions of the invention includeCT/bie®e6/010676
shown bel ow. Each of the conpounds includes a
hydr oxamate noi ety (including O ethers of hydroxamates
and cyclic|| hydroxamates). H, CO OH HNC COH

et hoxy- N- phenyl - benzam de
dr oX{y- 2- ﬁ@thyl 4- phenyl - butyranide /OH NNO HO

%/ 010676 0 +H OH S
- 2- (2- phenyl -t hi ophen-3-yl)-acetam de HOB NH
ip---- O 3,5-Di nethyl -adamant ane- 1- carboxylic acid

N-Hyhlyshyoxy2gheétsy - tlopiidn- LyQhacetnide

HO
NH

3,5-Dimethyl-adamantane- 1-carboxylic acid hydroxyamide

HaCO X

OCHj3

3-(3-A11y1-4,5—dimethoxy—phenyl)-4,S-dihydro-isoxazole-S-carboxylic acid hydroxyamide

: O
HN——0

Br

N-(4-Bromo-2,3,5,6-tetramethyl-benzyloxy)-benzamide
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H3CO OCH3
3-(3-Allyl-4,5-di net hoxy- phenyl ) -4, 5-di hydro-i soxazol e
WO 2006a40156xyl i ¢ aci d hydroxyam de O HN-O O0--~P¢BUS2006/010676
N-(4-Bronmp-2, 3, 5, 6-tetranethyl-benzyl oxy)-benzam
de 65 WO 2006/ 102557 PCT/ US2006/ 010676 O OH NH O N
O 6-(1, 3-D oxo- 1H, 3H benzo [de
i soqui nol i n-2-yl)-hexanoi cgaci d hydroxyanide 0 OH O
NH N O 4-(1,3-Di oxoN\d H, AH benzo [de]
i soqui nol i n-2-yl) - N-hydrdky- but yram de [00221] The
ention include the conpounds
Il as any salt (preferably
acceptable salt), solvate, clathrate,
N | ymor ph, or prodrugs, if applicable. As
of ein, the term"pharmaceutically acceptable
is asalt forned from for exanple, an acid and
group of a compound of any one of the

fornulag di scl osed herein. Illustrative salts include,
o0 2 S LR Sl i ol

bi sul fate, phosphate, acid phosphate, isonicotinate,
| actate, salicylate, acid citrate, tartrate, ol eate,
tannate, pantotfhenateg, bitartrate, ascorbate,

succi nate, male Pesyl ate, gentisinate, fumarate,
i te, saccharate, formate,

te, methanesul fonate,

, benzenesul f onat e,

‘ | fonate, and panpate (i.e.,

£t hyl ene- bi s- (2- hydr oxy-3- napht hoate)) salts.
"pharmaceutically acceptable salt" al so
-fers Po a salt prepared froma conpound of any one

of e fornul ae di d _h
4-(1, 31"@#@1%%51‘1 -benzo de]lsso%u?nso n-2- }(?15 ?\} Ey 1g>\</}ll-ggtyram1%m di c

[00221] The compounds of this invention include the compounds themselves, as well

as any salt (preferably pharmaceutically acceptable salt), solvate, clathrate, hydrate,
polymorph, or prodrugs, if applicable. As used herein, the term “pharmaceutically acceptable
salt,” is a salt formed from, for example, an acid and a basic group of a compound of any one
of the formulae disclosed herein. Illustrative salts include, but are not limited, to sulfate,
citrate, acetate, oxalate, chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid
phosphate, isonicotinate, lactate, salicylate, acid citrate, tartrate, oleate, tannate, pantothenate,
bitartrate, ascorbate, succinate, maleate, besylate, gentisinate, fumarate, gluconate,
glucaronate, saccharate, formate, benzoate, glutamate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate, and pamoate (i.e., 1,1'-methylene-bis-(2-hydroxy-3-
naphthoate)) salts. The term “pharmaceutically acceptable salt” also refers to a salt prepared
from a compound of any one of the formulae disclosed herein having an acidic functional
group, such as a carboxylic acid functional group, and a pharmaceutically acceptable
inorganic or organic base. Suitable bases include, but are not limited to, hydroxides of alkali
metals such as sodium, potassium, and lithium; hydroxides of alkaline earth metal such as

calcium and magnesium; hydroxides of other metals, such as aluminum and zinc; ammonia,
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group, such as a carboxylic acid functional group, and
a pharmaceutically acceptable inorganic or organic
whawe/ 105387t abl e bases include, but are not |i nmPCEUS1006/010676
hydroxi des of alkali netals such as sodi um
nejeafth
and o s e R e oL
trialk@hmétes tht:}aﬂdqexﬁanimaﬂﬂaitylmmum mfndlrm NemetayhiratlylamBde;

WO 2006/ 557 PCT/ US2006/ 010876
dlethséﬂewea@e%m 64 T0RBcbioh SOy SETBGPFELE B HOED) Such e
mono’ 'bls— &r tns ‘(ﬁ '(lj‘l?!ill&X&é’tHirl')‘ﬁﬁne @- ycﬁbﬂfl%ﬁlhﬁmaﬂﬁ‘me foF trigut v

N-het h N-‘et hyl am ne; di ethyl am ne;
(hydrbxymthxlbraethmlemmmhbl\l dbdcswer aBey 1 N-(hydecyHpwensdlyl)gidnes, such as

NN SRR e RREP by Ramines e,

glucaﬁ’l’inet ahcs am(da)ydérdmmﬁmgmm; I'Winamml&he Nke.NI'heierthower
Ky (hydroxy | ower al ky ami nes, ch as
“phalmawmcnléx hgﬁ{epwb%z @iﬁ‘b@@ﬁ I‘R/?1 nghprﬁgare% ?rom a compound of any one
|
of the i{)fmlsl%e Hi’égloggﬁy ﬁ%&gél)agir :aﬁ);a%lglfﬁﬁillg%{% g% ﬁgﬁ@ﬁz{p aﬂ%mlﬁ@ fhinctional
groupTh@d 11 ehammat@hizaipe@epiablelihgrgamc epombhie asal tS'Llltab]scamds include

hydrogen gHlE.GHHaRQE. BHPUE Padekatib PB AOT g e GRE, ff¥fogen
bromfd\% EH'B'rP ﬁgarngéﬁfb‘axdes(mﬁ nfisc 88id alei‘@geﬁu‘U"ﬁﬂﬁ&H‘ BhospibAY Reid, lactic

ceutical 'y acceptabl e I norgani c or_ organic
acid, sedlcgthc 811d,ttamrez zood, dbitartratic acid, aﬂqyﬂmw@d} syedinigtaeid, giateig ecid,
besy e, SRR S et icr it B B e O B UchAROR apid, ehutamic
acid, HetHah&sudohid achl Sihasen1fbhis utid] bewzeiogpiiontid, @i mioluenesulfonic
lactic acid, salicylic acid, tartaric acid,
acid. pj tartratic acid, ascorbic acid, succinic acid, maleic
002251, REBUHEARI TR R S IR Go@g e of

compathdiof ﬂl’ﬁeqakmalﬁsm@‘nmn or emhplex étehanie Dufféront mol@ooghhs of the same
benzenesul foni.c aci t ol

ComPPB’@%QaZ’] i bhrmepaisical chem e o %ﬁ?&%ﬁ?w Fiokgies. Different
phy31§§l egqe‘fﬁé/sgihahhé %%t 5@ rne’éh&ite@to é%am»@q@% @b hédi®r ngﬁa@ent

ion or conplex thereof ferent pol ynor phs of
comprdfselbslayrend derspy meborant mﬁhrrmlgtlcm dridereduct prapyfagaring), and

o 5B 58) RS S PRSFU BGRB8 o

changds 3R thdrhiéal(Badivity (@ gheifferéitial b:gb4t)on, swbrthatesdishid okt discolors
and density (inport ant in fornul atjon and product

moremdkya@hqmrqonmrlse@ﬁﬂonemoé%mhﬂm Whaneeonriifee AL giher polymorph)
or me;%féls ul Eil c?lﬁr%@t\éﬂwhc%gl l ' tta{ﬂets b% §6m EQS éi{ﬂfé}lkélg'yfagﬁgd

rom ¢ mca reactiv
polyrlbiph@bevdrisad tl&xmdaynaﬁncallsfmdsretsl’able olylnsiph e of matn(e. g., tablets of

one Hgllﬁsl%%lﬁﬁ rﬁ% mﬂn%%%#gﬁ{) d (gBN é{gﬁlﬂgﬁfﬁﬁg n];*.ﬁ\ﬁrgﬁ })hyswa]
propé}ﬁes';iﬁ?g)age&?hs Ehpraet ﬁ%ir%‘i‘éc%§51ﬁ§ Bor exﬁﬁ ee be %ﬂ&'ﬂ@ﬁﬁh might be

on s a kinetically favored
moredikelyeotiern solwtes mud;ghahﬂ: okd @lfmtetoftl@b blengh feroriphpurities
or both one

than Sioehe ide T 0% il Bircmnbes e BT P o o e

[002ﬁ]y3| Cals ysed herein, the term “hydrate” means a compound of the present invention
or a salt thereof, which further includes a stoichiometric or non-stoichiometric amount of

water bound by non-covalent intermolecular forces.
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properties of polynorphs can affect their processing.
For exanpl e, one polynorph mght be nore likely to
wo evoaiiesEvat es or mght be nore difficult to fPCT/®62006/010676
wash free of inmpurities than another due to, for
anmpl g ke t t
00223 S GETAP L 0 SR BB PR B BL &
mvemmeansa aalttheofiindthe fornhef mgsielriattrrcnvlmmorﬂanns spaces @ag tchannels)

eof ich furt i ncl udes a stoi |onetr|c or
that Byt st EXHRSHB o ARG SOr TR e BB
[002232["_ Ccoval@dfitioh HoRle RS nFSouh @ Gietﬁls 1§\7enViQ1 %Q@eﬁéri'eoo?r%c?re double
/ US2006/ 010676 [00224]° As used herein, the term
bonds, oF anheramere avpaNSiric ol u%rcch@bmphendsrcesencur ds macsmtafes nracemic
t _thereof. stal .latti

ity Pmégnet“%‘th"s}neé %58%15 ldli’%le%}asqeré?%‘gﬁ‘ﬁe‘ihgitg BpRgHi® RIS, and cis- or

trans-gte8-tor IZDHS@ME &olferig fornds, 901 MRAtscdieridbas of thegeehpounds are
within. [00225] In addition, sone of the conpounds of

expresgly éncilysied i therPresshieingerionr Theorampryns ef thisgayentio mayipdso be
epre B G TR B0y B S TR AP BB it
all tamtnmhem thrals od r}asdommmm desciibealdteedie (mg;r alkylatizt uf @8ing aymiem may

ran or, or, Z- .doubl e r| C
resultGn i gt FOTiRE e e (SRR SRSE B s al&?ﬁﬁ%ag fign
proddcf!;§| Adadci RokbAC Pcfrﬁﬁ%@fsud}ﬂéb%{ﬁo'uﬁ@s ard B8 &Wﬁl‘éﬁﬂ%d‘iﬁ the present
his i nvention fy al so represented in multiple

mventlaurt Sherystal flommesg thmccsnmndm desaribakhereinare enpeessiydncluded in the
reseSt dﬂsly includes all tautoneric forns of the
p % ﬁ% Wds described herein (e.g., alkylation of a ring

systemmay result in alkylation at nultiple sites,

the invention expressly includes all such reaction
Synthgf@g,ﬁ@@igyoun/ip such isoneric forms of such conpounds
[01003r € ?sé BE%&?I}% al% e‘]at)geosEﬁ]t i %gmBlé g?&ﬁ&qg ngO%lZc{&éﬂp%ﬂ%c}s’é‘l "ﬂ‘he
synthesmoﬁmsﬂl}yof the Icmdpdunds dbhﬁlbeqb hesariias ibasreddscibed in previously filed

US. ik ane i RO Hovs-heh ek Ay Eoama RN WL, 516, Bed May

9, 20@2‘ 'ﬁhﬁ' eRiSN 20/67BM6 ?flec”ﬁ?y P @@93“1‘3% Q?@ﬁfchQ§$cB@bﬁ‘d‘réﬂ herein by
been descri’bed in previously fil

refere@p@l Ae atousiiss, aplpmmt@bb)z@@ @Es@ﬂl lfnl this dll“tL\/EhF vgrloamaetldnssnd

10/ 1 31 S 1621, 276
syninpfX sfiéiydy GeselibeB AN pali SPGHIAR Sy RDst? bl e
inventi® €dfipdundss ef erence. As woul d be appreci ated by one

of Skl? in this art, the various reactions and
[01014y/ ¢ hetA methodelogy ferayeparivedhs invenssoopumoands is shown in Figure 55.

This %‘ﬂﬁle‘sﬁ %}6\9&‘% g%%]gg%\te@fslgrg c}g lo'? Erﬁﬂﬁ{deﬂg ra'é E%Fanlr Bgs?ﬂ%ﬂs oF the 1,3-

dloxaner vmatstrue:umo Mpeends einbodinosms, t}re sl?ntylame pﬁﬁ’ldes Tén ssgreater variety
nt hesi s provides for a greater di versity of
of sulg HEPiS@8at s at certain positions of the 1,3- di oxane
core structure. In certain enbodi nents, the synthegis
provides for a greater variety

0 0
)\)\R

method for the synthesis of the core structure is provided, one method comprising steps of:

[0102] It will be appreciated that for compounds of the formula R3

providing an epoxy alcohol having the structure:
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of substituents at R3. RL 0)~ 0 [0102] It will be

appreci ated that for conpounds of the formula R3 R2, a
woretodaaocksfor t he synthesis of the core structurBCT/8S2006/010676

provi ded, one nethod conprising steps of. providing

an epoxy al cohol having thepgtructure: 68 WO

2006/ 102557 PCT/ US2006/ 0106 6 ; reacting the epoxy
al cohol with a reagent hégi n st ructure RBXH under
suj t bIe condlﬁ n ener glol haV|n _
c ottt e ot e eagoniavineale v gnder suitable

condiMonB t@%én%?@@ﬁ‘_ﬂldl‘ﬁé{\}iﬁ?tﬁe%re%tfdéﬁfrw e R CH(Owe) 2 under
suitabl'e conditions to generate a scaffold having the

core structure: R1 OJ~O'b X RB; wherein RLis a

substituted or unsubstlé tic or
het er oaromati ¢ noi et , an aPyI ring substituted
wi fepctingripe diol wﬁélaa‘t:agé:gt lmacyur@t thp striRBureR KBHIOd G nder suitable

C r ha ic, alicyclic,
Condﬁirog Eefoo% %heg gcca?ﬂ)lcﬂeatvél}gog Se@ et i ¢ or
heteroarormtlc noi ety; XlojéO- -C(R)2-, -S-, or
-NR -, wherein R is hydr a protecting group, or
an aliphatic, alicyclicf)he eroal i phati c,
heterocyclic, aromaticg RQMatic moiety; and
R3 is an aliphatic, alicyclic, heteroaliphatic,
hewleren il is @, substinRtlios LmBuHSﬁtlﬁcbﬁbﬂMﬁé lof het@Ragdr¥atic moiety (e.g.,

QORI e R enp o et e 20 15 ol phatc i
c qut 1@'11%1%@’919 Qi %&eéﬁng FBBub Sor Eﬁﬁgﬁﬁﬁ%% Srclié RefRlBhitic,

enbodi ment’s, car bocy
hetereqysbeianumatis Or%tar@aralm@h@mlomty,l n ot her enbodi ments, R3

[ h er ma eci ated by one of
si‘sl( % (?(%regalrg > O ay ?I E}g' dagens a pgtecting Spwp, or an
aliphatiet ﬁldnjluﬁe,dletdﬂ@ahphm ihb!t%id%?&hcs aﬂﬂnéﬁ'oﬁ‘@eﬁrﬂr(‘;rﬁﬁcfceﬁfnety and
ghyde as the starting material in the synthesis
j%ﬁﬁﬁ%%lllgﬁtlﬁaml§Y¢l§, Beteypaliphatic ghatero@yolilaearematic or heteroaromatic
moiethenzal dehyde is used as the starting material.
ari ous substituted benzal dehyde could al so be used in

[0001] he nldeusivremttediments, R; is aliphatic. In certain embodiments, Rj is
heteroaliphatic. In certain embodiments, R3 is heterocyclic. In certain embodiments, R3 is
carbocyclic. In certain embodiments, R; is aromatic. In other embodiments, R; is
heteroaromatic. As would be appreciated by one of skill in the art, various substituents at R3
can be introduced into the synthesis by using a different adehyde as the starting material in
the synthesis. An examples of this is seen in F igure 3 where benzaldehyde is used as the
starting material. Various substituted benzaldehyde could also be used in the illustrated
synthesis as well as aliphatic aldehydes, non-cyclic aldehydes, or non-aromatic aldehydes.

[0103] In certain exemplary embodiments, the epoxy alcohol has the structure:
OH o

>

the diol has the structure:
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synthesis as well as aliphatic al dehydes, non-cyclic

al dehydes, or non-aromatic al dehydes. [0103] In
wa@eobanzssexenpl ary enbodi ments, the epoxy al coPOl/UBE®6/010676

the structure: OH the diol has the structure: 69 WO

2006/ 102557 PCT/ US2006/ 0106H60HOH OH X, R a wherein X

is Sor 0; and the core _scaffdld has the structure: RI
Ai~ OX,RB [0104] ertai n ot fer exenpl ary
enbodi nents, the epox cohol has the structure: OCH

Othe diol has the structure: OH OH RB wherein X is S
Whélielf@(%ﬁ@rﬂﬁe core scaffol d has the structure: R

ounds of the Invention
[0@5% 3%/-{? gdffﬁﬁ%“ eﬁt&‘ ™ bel ow, it has now
surprisingly been found thatRithe conpounds of the

i nvention and anal ogs can é at and prevent protein
degradati on di sorders, eC|aIIy nyl eoma. Thus, in

one enbodi ment, the i RprOV|des nethods
for treating a subje or a proteln_degradatlon
di sorder, by adm nisterfng to the subject an

[0104f f ect IImeeﬁailﬁlmltl’(er @ﬁerﬂplﬁ@r@ﬂbﬂdlﬂn@iﬁ§ Ghd &Qﬁ&y@%oﬁbfhas-ﬁ'i@structuw
conmpounds may i nhibit protei degradation via
aggresonme or the aggresone a bt © proteasone
pat hways,

the diol has the structure:

wherein X is S or O;

and the core scaffold has the structure:

Uses of Compounds of the Invention

[00226] As described herein below, it has now surprisingly been found that the
compounds of the invention and analogs can treat and prevent protein degradation disorders,
especially myleoma. Thus, in one embodiment, the invention also provides methods for
treating a subject for a protein degradation disorder, by administering to the subject an
effective amount of a compound described herein. The compounds may inhibit protein
degradation via the aggresome or the aggresome and the proteasome pathways.

[00227] Subjects may be identified as having or being susceptible to a protein

degradation disorder by a health care professional or by self-identification by the subject.
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[00227] Subjects nmay be identified as having or being
susceptible to a protein degradation disorder by a
whe@btiessar e professional or by self-identifi cpaT/O8200§010676
the subject. 70 WD 2006/ 102557 PCT/ US2006/ 010676
[0022[8?02 2 S}Fh-ghl‘?ve'npffﬁ Qlts{;] ?Ebﬁc!le% %&ﬁ&ﬁé'o@%aﬁ@[ HQBex@ibiting symptoms of
eating a ce ex Iting synptons o protein
a prottg ﬂ@g)‘a(ﬂatmn dékiosdwt dempnsxrrg admlmgermgn thﬁzatpemtnqa,@y gffective amount
eutically. effe roteln

h
of a iRlein SRRABAON TLbgPt Gy ihe ol e s inty Bk Bt of g gl from a

subje&rlﬁ a%ltﬁl‘%ﬂ%eﬂ’f The 6&81s!mdy ®Meoved bt R6ktedrfrain 6 8hbjesteUseful cells
. The cells may be renoved or isolated froma

from g Glhiyje@tlndlﬂml@l or ewdrp of 2 bpgmarrewisireme! ¢alle (BMS Corapesipheral

blooﬁ{n?eoﬁﬁglpgli ce %ﬁgﬁémﬁ%ﬁﬂi %Tg?rhagrgpllfc %@ celR, other epithelial

cells, lbyAPRREYHWaSasnibadells f lrharg lc@scer bEIBOPatiat daivedtiinaor cells, normal or
epithelial cells, bone marrow EI asma cel |

canceggHidemataolesic sian pllst nenslistesrcq! nmhdéémpgcesiﬁof FVigs, and the
[l |

like. %ﬂﬁgard%léﬁs Hl% F%HQ blgltsnt ir:eoczftl\tﬁgﬁs £€' 36, E@MI@Q%@ t[ﬁgj(@? &\;IE/I IR,

INA-6 LR S, prinedry dﬁd mﬂalmhedTmneemfellNMeﬂ, pﬁ,mal& [l em\lﬂsﬁﬂﬂl@rmal cell

ines R s e T o BEELL 0 e o

types! fo? @ﬁamgl@ Sttlet RfoBLBE e MBS NS RNk ﬁfa@roﬁp&ﬂb atrheBul@fred cells
be mxed wth other cell t¥ for

may lssqarrpn)epldatﬁmm ob tteydnayehd mixefl odtheotheretells

ul tur e
ot R T B ol BB s v
feede? BEK dFdYndtardowestilwi th  other cultured cells or wi t h
cells froma subject. The cultured cells aI tern

[00229¢ i x ékhevinvention alsga¥oNidss| BetBpdsigh Eeaimeriobics! ff@ ering; from or
ssc pFEEP T HRAERN i A6 ARR, P OB foed ot
therapauitichlpf effemeé amaumo:cﬁarprsuengdegmdanomtmrhltmg, tomheaewmnqae the subject
I.n need thereqf a era i cal fective a of
suffeging, fromeqrsugreghBla e PP B lory Mﬁ%‘?[ﬁﬁ@?f%waﬁaé iggdhosed by,
for e)éalﬁgil@ Ghe dété{ftfo%rdf e I\ﬁ-ﬁo@d’f&lﬁﬁn ﬁ&éss%ﬁ.ﬁ’ﬁ bPhend, eheMBétdctiBh @f more than
Mul'tiple nmyel oma may be dlagnosed by, fo
10% pbasmp cells arhebatetpaTow nxaumnahorwlm detesitian jof Lyitigebose |1€t§tﬁné or

s SRR R AL AL B 5T g omas

In cett&ifiie@ibodMientd GASIBAC agidbiostic opabiasd sithm Eheheinad inhibitor in the
x-rays, and/or the Igr esence of soft ti ssue

tleatlp@ﬁ@iffﬁﬁl}‘ﬁlﬁﬁﬂg/elom% CETiRinFIbREBRER Fhes DA inbjkétor is a compound
of th% ﬂl%lkl)[ tno rI cgrte?iﬁ %b@&%e‘%ﬁt &e}yﬁ’{egsto?r?esi 1tbpﬁ'thE£Um1'bn

y In@,y]be mixed with

certain
(VEI&IPbDH?D)Tents the HDAC i nh| bitor is a conmpound of the

T I EN ARG o TERRL W 1 R

suscégﬁ}ﬁ%% Ok ﬁllnﬁﬁs %ﬂﬂﬂs‘i‘ﬁ@adﬁ&ﬁ%&gﬁ@ b sﬁlﬁ@@tlh RBeBtherBF £Ct

ering fromor - susceptible to solid tunors
therapartiseils ffeptivd minoust afid prgieindegradatipe thibitpredhierebieirens the subject

er apeut i effective nt o rote
sutteiug FRGLERGRPhRlenY eap i€ Fpdh SPRY M Rty suscepible
to treatment with protein degrada‘uon inhibitors include breast cancer, lung cancer, colon
cancer, and prostate cancer. In certain embodiments, an HDAC inhibitor is combined with a

proteasome inhibitor in the treatment of these cancers. In certain embodiments, the HDAC
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suffering fromor susceptible to a solid tunor. Solid
tunors that are particularly susceptible to treatnent
Wowaoa/1p2561 ei n degradati on i nhibitors include bPeB®EE2006/010676
cancer, lung cancer, colon cancer, and prostate
inhibBedi§ @fcombﬁuzﬁ%ﬁtﬁd: [hv@ﬂ‘ﬂi’cﬁﬂl [aRBEtSin eﬁfboﬁ%td Y bieBSon Sinhibitor is
conbi ned with,a proteasone inhibitor in the treatnent
borteggmip{¥EECAINESr s. I n certai n embodi ments, the HDAC 71

200
on23ff 200 ARE ARG ek L L3R i
degr aﬂat@dlﬁdisord& traahi@itting silgecthani@isdny detdMakieADR or R3]
The i}nvent i on provides nethods for _assessing the

treatragni PREROYRSP. AnpRisteang 2 thragrentieal Vorfegtivorperntof éé’t%@lﬁt

degraliéhcﬁl 1%@1@{3{0 th& %Hgédt Sind efé%lﬁ'ﬁﬁ@r fieoge BF oper { ?ﬂer an
treat ment phenot mnistering a t era eutr

initialepefriodtof ‘r/reatarmtrwith dlfie Iaxoturod@radatldn dprhalof étrj wheremhhé)ntodnlatlon of

the orln 8T B Res i by o B 58 GRradpleR R oRfeRment
The stibiectRh® 8 predRLIHASRAL WRR 2 bfﬂiélﬁ'd%@tradatmlﬁirﬂeﬂ B€the method may

modul ation of the one or nore phenotypes i ndi cat es
furthes cpmpriss diggncsingrtbe suhiecy agthaorrotesndsantrdabipr disordesat nent .

[0023g£ e su b‘J am%MtlQ E)GHBC? ofji!r%%mgﬁte %h V\%ér A yapB%olWlta*qe é}erlod of time

rada on di sor
after t(he ﬁﬁmnmﬁraﬂﬂoﬁ@lﬁd&l p”rgtetrh&gﬁadhh@rﬁ: Inh\ﬂéltolﬁ @g. P2 @bk ™ hours, 8 hours, 12
g{ dation |sorder [00232] "After an initial perrod
homsorr Hicnaree ke > OF mpihsy Owrarwwé FlearepqipRs dpvsls: #iidfer cellular

locah?eftfo%rméf]@e @é@éﬁrﬁh&f iﬂ the%oé]tnﬁld?lr&{ %r@l%gfea(%qﬁ%gﬂbnotypes

i nhibitor, e.g., ours ours ours
may ipdicFe effmaps of pm&m; de gradatmnhﬂﬂsbltazrn ©rmeror moore obfthetphenotypes may
nd/or Iular | ocal i zatig

ort IO els ma
be deBERREN bp AT fuasly Rhow eatiat) En SAmBIC. SRRObRar e of
phendtiiRes RitSTHRt hBE&d B feRdotAl 8ayRfdr 'v&‘e@Eé’tooc{sséQE Q{eef'uﬂhm efficacy of
degradation inhibitor. One or nore of the phenotypes

the tfq?ﬁ?emb dhgamathad dr‘é@rﬂwérmodba:@aedro sdreanuyisolett patients eatmay
beneflt (ﬁron‘Eﬁgﬂ{Hleﬁf W(B? \}A)/ﬁﬁem 3 ragftlotnhlgﬂl;lb henot ypes may be

ever our st Bks to assess the

[0023Br t heﬂ)r@,fldecbl&m/in afe metheds sRadiiwMng tHheropRisH6fl subject being
8 &r i bed may be used to screen or select patients
treateq! {4 ng@@ﬁ@rlﬁlbr% rhie Fedade semprissdederpriingope or more pre-

treatn%%ggl%@f}l 08 aHhiBEHiRg a t e@%ﬁt’%&alg e?féb?\?eda ?'of‘?@%@resome

‘moni t or I N e progr ubj ec
1nh1b1tqré<atr@c$uWetﬂ1 awdh dagrgmamgnme ion l'nobe plemotypheafiatan dnlisial perlod of

e determ ni n one or at ment
treatnf R Rish D oo BBt Ry Sin e ruflufiion af PY¢ Shpercatisee
phen b Mdi e sl @R Y08 888 Bson IR i @ trda@médte subj ect; and
eterm ning one or nore phenotypes after an |n|t| al

[0023619 ri od Mgthodsrasglpe providet Hox detecting n esias wittha biotedn degradatlon

Lo r
oo kAR 86 PPl B8 B 2u2 M pghggpmonse
deterrhma@tcmenir mc{r@@%gtﬁéatﬁr{bﬁtmhdﬁotyp@ advi@isedringl atBerap@ltically effective
sel ecting sub{éect wiith a protein degradation

amouly; of grreleity Qseradatian HbHIORQ the qubipdt endrlckgrniaathene or more
pheno'tﬁ)lab Bid Oy 1nf[ﬁ?p<§rﬁJd%}{tfeQ{héﬁ? Wigds. ﬁl%%?ﬁ Hég%adation inhibitor wherein

the modulation of the one or more phenotype is an indication that the disorder is likely to
have a favorable clinical response to treatment with a protein degradation inhibitor.
[00235] Useful in the methods described herein as protein degradation inhibitors are

one or more of histone acetylase inhibitors (Mitsiades et al.. Transcriptional signature of
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determ ning one or nore pre-treatnment phenotypes,

adm nistering a therapeutically effective anount of a
w@r@hansstegr adati on i nhibitor to the subject; Pentds2006/010676

determining the one or nore phenotypes after an

hlstoh@&éab%glap@fnih i inth @8 el¥thh: rb]&lagrgﬂra‘?ﬁ%'hﬁlcal 1mphﬁat10ns Proc

degradati on I nhibitor erein the dul ati on of
Natl Anzﬁl i hd e 20D4n0t ﬁﬁ@Sﬂs RosaiorRIR cGitanb®. Histone dhaeetylase inhibitors

i clifls B Elapingn ESGiel Qhih I o e e S DD BT a2k By e i
1ncorﬁ&latea|}kﬂ:ﬁn by 83edhde) UsBidih, HoRetdiibpdI eSS ABRC Ri1DSTT7 FTI,

erein as protein degradatlon inhibitors are one or

166Hq}mrr@nd$0ﬁ , erenigdaexiadd-AARL B bYs sqpvjareomn d83-0962, or other
ri.ptional signature of 72 WO 2006/102557

complgkﬁ‘}slj? %%ﬁ&’fu 76  hi st one deacetylase inhibition in

[00236-]| ti pl'Eheprefetndegratiatibe gihdttoraatihe iivehtal may 1nh1b1t the activity of

inmplications. Proc. Natl Acad Sci U S, A,
cellulpnproteing, §8; ereyEIed fyrexanpin fém@blwrgteéh@ega@él&lel@ yﬂa@@rs may

L A LT S YL ST m O P o o

HDAiQ¢cnez proatit gudivite neiyrin ymisiibit eggrejomd mbdiefed protein degradation.

: rtezo vel ca SAHA, R115777 FTI
Suita G B g RSP O SR o0 P10 it fsfepminal
acetyﬁa@lﬁﬁ]a@t’i\g%f }Nﬁkfféoﬁ@rebs) niAbAE agGeRRMEgiattasibteedbgradation.
herein. [00236] The protein degradation inhibitors of

Othet svétableeeteinaiegradgtiommhibiitors hay whitittthe petofity afdhe ageagsome.
[002?7:'] g: Z: Lln ggl(gtarug blogﬁnt%ﬁﬁﬁi)e 1{&11%5’[10% %Tﬁf)&gﬁo& Betaﬁllvgntlve methods

and cagipbyitibiys lefdstiDADacefyddtioR>XAHIFS0. HIBA@Get?IIaﬁMﬁTEf HSP90 renders this
activity. The inhibition of HDAC6 epnzymati ¢ activity
proteplgss Aty RERS: RINYMOCHEGF BYHEITIRIAT BREYCISFSE dicrease protéin stress
r I
in théjncgegl. mls%ﬁw ﬁﬂ%rﬁﬁglﬁﬁagg éREfdé:@rs%&K %d@r és?grrl]% Bid @her. In
theseaandteyd, #id aatydattonvaf S RS0 lbdiHA@@l,lmtrirﬂhBé bytivitytoflsieroidepinding

esone .nedi at ed, protei n degr ion.. Qher ..
recepd S bERIG: HGHter TGt e S Iy Gerionay o epgerglycocorticoids.
HSPS(iahBeidnviak be & fdull€ 1RGSR R glu&&eﬁ%id reshonSivb s of
enbodi nents, the inhibition of by the inventive

glucasertisoifreceptat- -COniA g c¢ltn sl hemaf@l@, thg admm1amém|0£H%C6ﬂnhlbitors
leadslt% E%%Jggﬁrg‘g%?%%tg‘?{ | g fI'Sgg %g%@%gegrgansg Eesnﬁ]tl.tp\llltﬁf o? gsrt9 ! eg ﬁrabreast
cancdrI@enﬁérmlrc&ctdaserdesaﬁﬁtmirtyato@mﬂlcsgteﬁeﬁmsprostmtetcb@ee etlls. This

is particularly inportant in cancers, such as breast
[00238) 0" pr oxtitable ag@rss@pe inhybitqrs e hide fuhaging scripigde, or the compounds
descr?&:ﬁtlﬁé eg‘.gl on of HSP90l ead to di m nished activity of

steroi d-binding receptors because glucocorticoid
[0023% cept d?rstehedﬂgiradatlblsmﬁbﬁam of the invteatienpgag elso inhibit proteasome

. gluca ticoids. . P90 . |b|t|onhasbenfoud
activily SRl R BT ir B s Bed, S er s o Btk 26 takinhibitors
(14, Q%Lm@c% o0l FnibeeaRide! S KPAL R1NbTy CE, I 66 HHNRMEH DETMP,
e adm nistration of HDAC6 inhibitors |eads to the

arsenfpyipiekideet i NAG,MG32, H@P!g@gea,dﬂhlgOQSQ diethe sampound of Formula I,
denv%t?%% 'o%lthve:]co%léaﬁg ?Ssgtrl;oogmn {0 breast cancer cells and

€ase I Vity gl androgens in prostate cancer

[002408! | s. AQBAGSY sﬁwbl@;ﬁb&lra@@frﬁfaﬁﬁﬁ inhibitdes inehileipaplidei@hibitors,
tubaci n, scriptade, or_the co nds
for example, a peptides derived from HDAC6, HS 90, proteins in the aggresome pathway,

both up-stream and down-stream. For example, the C-terminal portion of HDACG6, including

the Buz domain.
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descri bed herein. [00239] Protein degradation
inhibitors of the invention may al so inhibit
wW@r@haeseTe activity. Suitable proteasone i nhPOT/US2086/010676
i nclude one or nore of histone acetylase inhibitors
[Vu24134, 1S)he frofeacddgradanon aRdtidss oMk Qﬁ@ﬁtlonsﬁ%a%ﬂeléﬁlﬁadulatmg
FTI, 166 Hol m nun DOTMP, arsenic trioxide
one owmosgphwameapﬁ@ rell. NFhe psgotype mayhe aduelpsigalpratinical sequalae in

respoF% arqxeera’cn\f oY Sgc‘mﬁuntdh ?311‘6‘19 rigcclu d%faﬁé%ﬂm al.

|t|ona sul rote era I'on
thrombmhyﬂopema,saeutrolbambe opteplytic daesmmb,l Huint @as:, 1m1fnonoc&>ﬁaimb)@, reral

t d d d f DA HSP. 90, oteins in the.
wibg el (S s e o8 hperene IR
cells "EQétlyl@ﬁéﬂ'ﬁﬂa% ofttﬂ@.llfﬁ g}%ﬁ%s‘ikaéf R&hEd A0 cdlPACBe! of aggresomes, level

including the omai n. 73 WD 2006/ 102557
of agmwommmma qebazillla’x%hélcnuwta@pn, B ChHoletiqutination in

matuf‘eﬁ'ﬁésgl}a ce'il? @%ﬁ\@%{s@ 108fw1 %@%rncﬁgﬁ uﬁr@%&% Isaty %élevels

of ubRubitlkRdipgabind in Shiufd platms e€llialcel dftasya88R M ERIE pRsma cells,
rticular treatnment_ _or conp ound. Phenot ypes i ncl ude,

level gﬁgﬁrﬁg R HASRSEER |ﬂéymlﬂémqpéqé<é AR Mmatuse plagmg cplds, dilated ER
c1sterh§e°" g#}%%atpﬁrlﬁn?ﬁb IASHFL@HQ %feb&lt% %‘I’?’mllnglggg%pbu%r}s b mature plasma

I ndu I ency, &rcalcem a, Panau
cells, pketglation _eﬂates:f mﬁﬂm&m’(qgetenfs glabalgméqiitinatieh lstte of the cellular

prote)b)g,:s&%gag%qqr ge qartggg%@;, %ggrlﬁlﬁlg@}g?@glstq%zb%}tggl%fggg&ggs state, Russell

body &SHESR®Rtic FikrBLiY Eﬁnﬂl%eﬁ]ﬁjo JobGBstate, and modulation of
ubi qU|t|nat|on HDAC6 ubi qui t atlon in nmature plasna

cellulgepriotein émm@&s as globalacetylationtstatelgfeilolar andrettacellyhasogins.
I'ls, IIuIar | evel s of. ubi nt.i nat ed rot .
1002481 7o A Bosaief i RS hers G ot Boleltl B o, Hrmbochopenta,

neutrcﬁ}ieﬁ&ﬂﬁsté@lbfil@ lesioh§, Wihe phin PARRuh dH B HEE 1@Jaﬁﬁﬁﬁff&@nlé%
t hym di ne akeln mat ure pl asnma cells | at ed

hyper&ffﬂgml‘an%z@up gattpsrp! %ﬁ‘m%ﬁllésrlﬁer?ﬂn%ﬁ@f@@lllgéam cells, thymidine
uptakg?rpﬁ’ﬁfdré Rlmh F@Q’sg%%f)&{ﬂﬂl Ee%g}p ﬂB&sWSem%aQE%I ceﬁs level of

acet Pan non e proteins
full letmgth:ﬁARP mamiatime plasthe cells, bhaggeedativh af mapk©pRERS ce1$d; aideécates that
cl.e regul ation, necrosis, markers of

of cel.l Y _
the tr%aﬁ?td%@ca‘ﬂﬁ%t osis state, Russell body formation,
[00248ySt i C A:ri 11%5&§é§1ntaﬁépﬁﬂgﬂpfaﬁ>r}ﬁ" 5 e A@@ﬁﬂgﬁ‘ﬁinéﬁcﬂ{ frmature

and nodul ation of <cellular protein osIt
plasmgiceBallevat ef glbaued dorms obeaepast-8 hﬂvlemfauieaamdi famt mfdb@RP ulearosis,

acetylg{lgrrln gtgpe é‘ﬁl g e]é)dgtfdec?@g?arph%ﬁg% ion lﬁ%{ﬁi %poptosw markers of

apoptOsiltced pesle aeregﬁlhﬁ@{ Yok depdses bpﬁﬁnumtﬂﬁb th mature plasma cells
i mmunodefi ci ency, renal insufficiency, hypercalcem a,

mdlca&%ébﬁl the Hatmeniiaelficecionasma cel |'s, percent age of

0024851 9"l g WL PR BP AR T g o
For empls,phbmmﬂ)es@ifa stibjett, b.gnghdmBARRHPodyRipdhia, Mva®Renia,

or, aggregation of, mature plasma, cells
OSteolVHaieéQPé»stPg gfun IHauRQdeHEisRe r?t@?gﬁﬁff‘@&@%@d hypercalcemia, may

be determined by diagnostic methods known in the art for diagnosing these conditions. The
phenotype aneuploidy of mature plasma cells may be determined by cytogenetic methods.
The percentage of malignant cells may be determined, for example, by histological staining,
flow cytometry, FISH, PCR, radiographic techniques, MRI, CT scan, metabolic methods, and

the like. Acetylation state of tubulin, apoptosis of mature plasma cells, level of aggresomes
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[00243] An increase in acetylation state of tubulin,
HDAC6 ubiquitination in mature plasnma cells, |evel of
waeb@auexsstf orm of caspase-8, |evel of cleaved fpemUsi006/010676
PARP, necrosis, acetylation state of non-histone
in ma e(r)‘t%lg%xgsgerlfs %[Pa)(?bgglﬁgﬁl E‘aet qnqggrlxg?ﬁe ga\réga ’ell?@-ﬁﬂk@%'ﬁsoma’uon

with dﬂfﬁ@iﬁﬁh %rﬁmﬁté ﬁla@iﬁd RO, @Elwlaﬁlswlsflofmﬁqmﬁtlmﬂtabpmtemsl ihsnature
I'ndi cat es

at the treatment is eff| |ou 0
plasmpieeliroleypbef araaserd aaradiaipksaalsg! %W feé}ﬁ%d ‘?%é‘f‘r?%&%slf’ase‘
8, lev] qg\fyAI{P 1nr}ﬁatatre plasnfaoéellg)ﬁ%@ngclegv%%fr}{ B??ARP 8nd thymidine

topeni a, neufropeni a,
uptak@ﬁi lﬁ@dulﬁ plﬁsxhe&ﬁdlb msay beodeterpdiad, byi hlmhemim‘l ingsitlendlsyfor pmmzble

insuffjc , h
LT ey RS € T b 0 LT e,
ora c&Fﬁﬁﬁtl&PEﬂPEée%a ot Setifagnot ype aneupl oi dy of mature

be determ ned by cytogenetic nethods.
[00245']1e pewcemdagah@fneﬂmds gﬁﬁntln‘@éltlplg, phayotypesdisamaich &y be
e st.ol 0 st.al ni :
st SRV S B8y SRR Sompbl e prygp egpsion
disorc®€,Hhter Hﬁétﬁiﬂéﬁﬂ bd ARidpOEsitmand The hesthdds ﬁ!nayﬂsib@nylilayadﬁne or more
state of tubuljn, apopt osi s _of nature(flasna %glls
tlmes|og\$@qnpk§ffrca@grsg‘@gﬁ§glrmg agyeDthess ime gerjods or any other time period.
I

[()024%>ErquI ﬁ%@%ﬁ% iyl 1&)?52[5%7 %gtﬁngxa&n'ﬂﬁrfs@ dkérmiﬂme subject’s

phencd@seQufied b isesdnd \petidd dﬁ/ﬁﬁﬂtmemtmmmﬁ Ipeotplhlakgmdamri imhibitor. The

seconéﬁo'sé%%gﬁfé%%gﬁqsr@%@ﬁg% Tendtn®'a5 e ighberta o5l pia of
treatn‘fe?llt éﬁx&e}r BY &ln t ef o ABrt& tRRY & ffrﬁrdinnﬁﬁal%%lé@%@ tre@meh€VEie

ure plasma cells, |evel cl eaved form
determina RAdRI tha m@bmﬂyomldcﬂ pEtreapeatkeayi be oma sncenqb bipsoeacad eamnple
y. be det ned by bi ochem cal methods, for exanple,
obtaig eresélgk?n{ati on, Western blotting, ELISA
[00247]MUNO B ceENR LI Baing HESE] WRE pidteiARiEMdaticdl inkibitors may be
conbi nation of these and ot her nethods. [002
furthea\@dmrmtn@dtaﬁberﬁmtwé@lév effectine amayedrfiogs or W&eﬁ%&%@l Biotein
cear I RERITX, s BB ARG ATYe AR cror
protemgfeadlabit@m Tidi asiditidasl, 1nh11bttelr n’[alyebat foe ekamplagbatezdmip, tubacin ,

o s Tem i TR S T (B U IR 58 r1

166H0?\1/"g ?ﬁo%ﬁ'glfgﬂ’s ﬁl%Enl@ o:Q8d1a7-A A OB oPRE k88 poud OFFHRula I, derivatives

S e invention may further conprlse
ofthed@mmomrndnm@ctrmlashbj ect's phenotype after a second

riod of .tr th rotlnderd i .
o028 o7 S pueieiar CELingl Sa Bamp e s PR G Hmophggepeuti
agentS AABitLE 'ﬁ?élﬁ RS miofs dgkhitS bioReida® gt of M iﬁtﬁinﬂ@ﬁfnﬁe@dry@fgent to the

freat men may be | onger or s%orter than the first

SubJeOTrWhlh aing trepied aproteindiserdniion diserdery &f&mﬁthﬁé@l?%lﬁc ggents may
it GRS OLS Sgk B IRDhAR, 0960

disodbith) #aétsozole, %nh@talﬁel dygldpheﬂplmﬂm‘db tdplrpbxotre ilemrozole toremlfene

degradation inhibitors nay eh
fulvestrant, fluoxymester-one, trastuzumab methotrexate, megastrol acetate, docetaxel,

paclitaxel, testolactone, aziridine, vinblastine, capecitabine, goselerin acetate, zoledronic
acid, taxol, vinblastine, and/or vincristine. Useful non-steroidal anti-inflammatory agents,
include, but are not limited to, aspirin, ibuprofen, diclofenac, naproxen, benoxaprofen,

flurbiprofen, fenoprofen, flubufen, ketoorofen, indoprofen, piroprofen, carprofen, oxaprozin,
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further adm nistered a therapeutically effective
anount of one or nore additional protein degradation
WO dvehd256Ts. The additional inhibitor may be aPCT/US2006/010676
aggresone inhibitor or a proteasone inhibitor. The
ot ] | f or.
pram%gg}féﬂ ﬂﬂﬁbprjﬁ?egﬁt ginoé(g e{ﬁa%( fggfen %S?rgfégx E?Qﬂﬁe@ (hacu{n leprofen
buclcbm had omlcbnéth{ﬁin@%[ﬁ).dac%ﬂﬁetan&&@lﬁ?acFﬁbpmac zidometacin,
' 66Hol_m nun- DOTMP, ar senic tr|OX|de 17-AAG, or the
acemeEiTHl aEAC, Bislanet #Xpinagianglonanic agid, @ﬁclpfﬁ@a@mmﬁh@enamw
y

eeld, Rl SR, i) Bfenf, 6Rblie IR tioqm, isoxicam:
salicipeavid derbiings, orelwigeyuspirhg sodinal sagdate,, chbhﬂd: 0gpadium

n nfl a to agent _taq the ubj ect
wisa 3, Her R Ebsiselara BT il B g acns o olselasin
para-Bins@pHernol EenBit SehaRaiH a%etﬁﬂl éﬁ dd ];o(ﬁeﬂg et 1ndole and indene

tanoxi fen, trastuzamab, ral oxif oxoru
acetig peidy dnpluding mgomathapiansulinderaned ciodslod hsttqroamhzsdetlo zcitle,

lnclu??ﬁg ﬁ}eeﬁgdlcl%r%]a\(;%rﬁ??ceﬁ) cﬁg(}, %ﬁwvﬁéé%cg%iscgﬂ@ma?es 1n8ugmg
mefenmtauﬂuﬂmbmeﬂefdﬁ@mt@(ﬁd @noNELAEd, iludeesatans (piroxicam,
clitaxel, testolactone, aziridine,

cet axel , %g
tenoxiaEh ot RYezo aﬁé@pﬁ%@ﬂlﬁl@y ‘éj@%@l@e@wﬂ?h@ﬁbﬂ&lzéﬂe) and alkanones,
includi@h 895 @R Ene Akl US}ﬂ%arrF wall;ﬁrea? pga:ﬂt 1d .Eé‘aﬁtis tﬁquéfoand mlfctt}rv thereof.

vi Ncri stine. non-s
For aggmaUdstailed deskuptign dfithe NISAIDStsek lemlAidlnbeﬂ,,Al&ﬂgésfdw@mzpyretzc and

f
Antm?]?cu? e ot%reygzil%e?flz‘scalfno nlg(n s ]Egz'y%)}ﬁeg %éﬁgg‘%é?@bfmdn Goodman &
GilmdS TRE Oh&nacBiozRied B5ER
3006/ 1oés5’7“cpc$”észooe?%’i’?é‘%’w‘f’%f%@%??&‘ﬁ” B Mfuitt and
ayn}?&ﬁaﬁr%‘ﬁ%n eds.i D% ap i 2@ nand Elgr B Hmsoamﬂmﬂgersaf dntipyretic and

R I P

1196-422b (e RaGennara @& MEXIREA. 995 PihicBZACher6ly iHBE}P6ratdPH ﬂé?e%nce in
mef epam ¢ acid, neclofenamc acid, flufenamc acid

their ?ﬂt’F?tEﬁ% c acid, tolfenanic acid, difl urisal,
[0024@!::1863'(;??1{1/@&% ?{/ é@@fb 39&8’%&8{%8%&}150 Oclrmiegr (?aﬁon){nhlgltor the
cell ossubjesy inal dg nuindtorede rmgne5| umtrisalicylate,

| sal i flunisal, sali salicylic acid,
100259 7 3 Aiibodier et Gioaidan S e ApHEHRRe or more of the
pre-trél@filen@iri p%@ﬁtréaﬁﬁkﬁt%h@ﬂot?ﬁ&tté 'ﬁ‘sﬁt‘ﬁ@g‘zﬁ ﬁkg?/%b eRACEl ddrd phenotype

i ndol e and i ndene acetic aci ds,
is the coygespaRding phen0§m6|m daefereanel call @dmpal:a,tloh ef eafltsalﬂ,elference cells are

u tol meti of enac
one o t(8 %)elré(;fltgééfo(ﬁ%w an| fd %mg AH K éﬁ@ﬁ%{‘é@)‘s n(?tﬁemfaﬁeﬁ @f having a
proteimelb gmadarion dedirder, (&Hll@ ff&iﬂlrféfsﬁﬂj@ﬂ‘ﬂ Gulﬁﬁédjeelﬁnﬁiltu%c?@e'llg $rom the
oxi cans (piroxicam _tenoxi Carrl,

subJecgwrggggs F gmﬁéﬁ Pt PrsredigarpiutGetls fiom the subject may include, for
examlﬂé)’ep&ﬁl@trﬁ'ﬁfév@ Ql’ceﬂl r@l\%&? Q%@ﬁgheral ‘t{!(g%cf og%ru[cgear cell

nabunet one an ar maceut call ccep
(PBMQ),dymgphoca/rm hamfa]lhcﬁss bhexdeells, otli%@ epighelal &8 ehaieln@drow plasma
descri tlon ﬁf t he Al Ds, see Paul A. Inse

cells, Bﬁﬂ’gﬁrgeéfl%erﬁiﬁ > B drivggfumap ¢l n¥1‘i’r§%ﬁ1 ﬁla%aeyrongbm%mpmetw
stem o6l r@ﬁt&gﬁeﬁrﬂél@%@ﬁd 'tLHn&J'L‘% 1 ra@t% s @I A lihg’% ke S' of

Goodnan | man' s ar rrac
[002511']h era pMﬁhQﬂS Oéﬂl'ﬁ-lﬁ%n@% alsy iBluddrhethbdf 6f iahitliting aggresome
mediated protein degradation in a cell or subject comprising contacting the cell with an

aggresome inhibitor. In one embodiment. the aggresome protein degradation is mediated by
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Raynmond W Ruddon eds., 9th ed 1996) and A en R

Hanson, Anal gesic, Antipyretic and Anti-Inflammtory
weagdoisn7 Remi ngt on: The Science and Practice BET/US2006/010676

Pharmacy Vol 11 1196-1221 (A.R GCennaro ed. 19th ed.

AR b R RS PR B R AGRHAtionn

cell ob it Fevdxathpld, bip tise amnohetrmtlcﬁe@'tmdiatmmrb andhulimctor |
the cell or subject nmay be nonitored. [00250] thhods
of the invention may further conprise conparing one or
Ph %t@@lé RSzt reatment or post-treatnent
a”qﬁ Z eds?%%og g %t andard phenotype. The standard
[002542[]1 en ot y”liie invemtibhelsc (prmze@g @nﬂhangaqghw?épvlpeosmora comprising an

referen e.ce on of..cel |.s; -Ref
cifeol G b CHBPage Lt B A e T B g
descrﬁfed SRl 4 ﬂ%mh@euﬂ@éllﬁédz@ﬂﬂ%l@ dargibr. NaVd fagther enpcali@ént, the
degradation di sorder, cells fromthe subject, cultured

effecided anaqunt if affpctive toeirdaba prasein dpgradadion démrdero@s dessbedmrgyipusly.
[002§35: € su kﬂleCt gnﬁen? %g&%%ougﬁlolf the 159&[}11;0B s E‘cﬁwn%‘fﬁtremhe

I"hcl ude, exarrﬁl e, a ‘bon row stromal cell,
subjeétﬁl‘sfﬁ@a p}ﬁlrm%duﬂbzﬂry@dtccblbt@md fcbmnﬂattumL egr, a(péhﬂmac(eﬁiﬁi\iﬁ)f sacceptable
hocgtes hai r folllcles bl ood cel

form'éamqrh@p RPvides sustaingdsielinery ob fhenomyennd egihﬁénveBPPm gsubject for
at 1eaS@NGRIurE 8k lh%ursp% h&t, Mefodetnd WERL +56 Wesks, RBESREEIQ! or four
cancerols hematopoi etic stemcell$, neural stem
weeke eft¢rghe plodrindceutivally-eaieb@bledotmdatyareis admmdsteted to illegsubject.
0251], Met hods,of. the i nvegk}il on al s ncl u

100234 °§ ph1TBENHG RGP T Re o S i BBy LG PARAC e for
topicalldr drdl @HmiMEtr3ieRitE & buliedrP I SthBBerhbstimehts G debeitealih detail
wth an aggresone inhibitor. In one enbodi nent, _t he
belovagles pasmacqiiotlsiompaeigpatial the Aresent pstntier Mg pe paecjglly formulated
006 / {
for acf s/ﬁréﬁglg 1%1 Oflg:c,ge o1 &ﬁqg{n? JI% gn%?%g\égﬁé;%hf% e%ﬁoﬁmé (1) oral
admlﬁiie@z[taﬂf;\fm Qﬂamplet thenclee |(eiqued§usSOijoﬁ€Bt1ued7tm rsohzman?pd)rauslim,nswns)
he adm ni stration of bortezomb a

tableiStoal L GTTSES sreshiseasies ) poepes f a%@lﬁtm%tf%wmpé% by
subc&%lfé %iid qﬁrﬁnﬂ&ﬁfaﬁ@@l‘?x&%é}@hs B8R lnb | 1P lex 2GRVl sBdr 1@ scﬁﬁ‘tlon or
ect’i ve anount a compound of the invention of
suspe&morru@a tdp,1caﬂ apptichtion, lfor exampid)es acem, dmrwmttm dptag applied to the
ceuti cal ble carrier.

s {3 o Rl o eeciqtfe R ERRLRR: S BRbtrR o of ey oy
aerosbP fér &akn Pe RS A S‘CE oG RRANIPBELAAISREFASItion s sIRS pdrtibies
preV|ous 53] In an enbodinent, the conmpound of
contaiieg fheveentrownd.i s adni ni stered to the subj ect using a
r it I“
o022 TR R ASERIAR ol Bl A o Bl oy e

invergiog$ af the @redeti mesrnyioﬁfco&ﬂmsmm@mﬁnmfg sh&iﬁcompmmﬂs cand/too dosage
a subject for at least 1 urs, 24 hours
formsghishre Wit thieseroe efigeu E icaly i graenieitab! ez?r 56 df Sontact with

the HVREX S Rirh& bdifl 4 H%ﬁfﬁ‘ﬂ?%t Gl?tlelx¥ 5s3ivE & 1@5%l §rritation, allergic
ormu T

atlonlsamnlstere eSUJeC
response, or other problem or complication, commensurate with a reasonable benefit/risk

ratio.

[00256] The phrase “pharmaceutically-acceptable carrier” includes pharmaceutically-
acceptable material, composition or vehicle, such as a liquid or solid filler, diluent, excipient,
solvent or encapsulating material, involved in carrying or transporting the subject chemical

from one organ, or portion of the body, to another organ, or portion of the body. Each carrier
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[00254] In certain enbodi nents, these pharnaceutica
conpositions are suitable for topical or oral
WwW@diendzssT ati on to a subject. In other enbodi nwrlﬂszoaG/010676
described in detail below the pharmaceutica
2 €6 b .
s “ac TR PP Sl of L ARBAIIS HR T A TRl BRnERA R Aokaularion
and nfoorrijmriduls ¢d thdipagerthSsme mdnm;ﬂescbﬁmatemeﬂe whadhl candsenye ag 1)
oral , m ni stratiaon, .f e , drenche aqueous i
pharmgic eI RIETIIE SPEs Ues (RO BTIGRa) [Roropb auiess and suorose;
) stQIS W41 8ok RWHESSch gﬁ@ﬁ&hﬁ%’car@@%ﬁ&]lu(&%é DB Alves, such as
mnistration, for exanple, subcut aneous,

sod1uhrﬂ&efr6d3ﬂ-}@r€dﬂﬂ1}drce@ﬁlo$d’lb ?V@mei;e laﬁkjl e¢ltul 638 adstatef @H) powdered
|l e solution or, suspension;

tragawﬁr &é) malmm %%l@‘ilfbrW) tlss (Brexpipieats, %h&S@P@&’fRWSY pidppository
waxeg’r 8ﬁ@¥¥<§ﬁ% )}Jeggiottoﬂ E&&) e%'ﬂ'onl sdfibwh bl R¥aF A, loYiv@Bﬂ corn oil

aréc éxanp as a pessary, cream
and sbptaﬂan ot (105 xlycaby asblas pfcxplyleﬁx ahpbk (1 ]a)spo&rml&aqméwsglycerm

sorbitpgﬁ{?%%ﬁqoh@nc{) w@ymgaq{a élaggséc?rrs -[sﬁlglll Iﬁg?tgglggliea% &hd ethyl laurate;
(13) e}%ﬂpa{‘i PG ingabis 36SE R @R R siuh AR SxiHO al A8 R G ARAUBLide;

i nventrons of the present” invention,
(15) o gimpoaxiid;i (bf)spycegenefies wagers (LD isdongo salifs; (léh Ringer'sisduiden; (19)

eyl 0 o i kD pkelS; BT Ko Gt

substhihdes ¥RplYed MipRmBedutigs fantulaidd¥gl s wi t hout excessu ve
toxicit irritation, aIIerglc response, or othe

[002%H obl en\VeHINgGERHLE. @mql@ﬁew@g icantsrsuchhas spdipm lauryl sulfate and
[
mosSHRPIBILE BB LIS o Dok S0 ccl BGAS Snctning
ﬂavonhg anmpﬁtﬂimmgIagynts,qmesemaabésearﬂmneomdhnts cangesbd¢ pesendin the
vehicle, such as a liquid or solid filler, diluent,
cmnﬁﬁ%WB?ent sol vent or encapsul ating material ,
[oozss]vol v@an{bl&a&ﬂ@mﬁﬂac@ﬁtﬂaﬂ@%wﬁ%wgutd%da%hh@aae (1) water
chem cal from one organ, or portion of the bod
solubdmartiteaidaptsgeuch appsqodhit paif, ayistetttvehyidoaphlorBactpdivm iS@lrfate sodium

metaPlﬁu]}eﬁee c@ﬁélé%ﬁ%sélé{) ﬁr /hi" ﬁ@g?’ﬁ %%91%?6 E{rﬁmﬂ%lgra}t% C.ﬁr%fl ?1? as%orbyl

palmitiﬂg radylert fhyﬂlfox&ﬁlﬁscﬂ@ (BTHA%tbuOﬁate@ Rgdiaeitolushel (BHW; lécthin,
t he patient. Some n‘g mat eri al's_whi ch
propséaalléteae&phepwwmwu@ndc £ fise; a?éléé%ﬁ Iaﬁqabcf@&}tmig@ggnts "such as citric

acid, eﬁlyléﬁgglamg%e)zt)eﬁﬁ?:@ﬁ 018 l€]§]BT goﬂﬁ{o@s‘tgrtarw 4% SpﬁoﬂJEGrlc a01d and

such ‘as corn starc
the lik¢.arch; (3) ceIIquse and its derlvatlves such as
[ cel I ul ose, cellu

d box th |
0023 | L1 T i bbbt A AR AC SRR i fose

su1ta61@ )fo&%hlahééal téphdal (R hdideDucen Ghe 'sﬁﬂin%ual? %aala§aéiﬁ;ﬂ°@erosol
tter and suppository waxes; (9) s, such

and/ qw@aramemil administratioms ddd compositiens m@y\ecrnvcnientls bs aweermd in unit

doso L1 B B 5, ARG et g g Bhmacy. T

amowgk YE&dtive ingréd@ehi width cmdrlﬂdln@ﬂﬁlt]@@bb(@ieh )vﬂa%ﬂﬁl @ predhce a
2) esters, such as ethyl ol eate and eth | aur at e;

smglé doyga farm Willlvary Sependiigipondemiast being ﬁfe@igg( thghwtipyas mode of
admif 53, OfneAehidt Hﬂc@llég]u@fgd’l%lvqgch can be combined with a carrier

material to produce a single dosage form will generally be that amount of the compound

which produces a therapeutic effect. Generally, out of one hundred per cent, this amount will
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(15) alginic acid; (16) pyrogen-free water; (17)
isotonic saline; (18) Ringer's solution; (19) ethyl
wa@bk@ehadss7 (20) phosphate buffer sol utions; andPCRLUF2006/010676
ot her non-toxic conpatible substances enployed in
rangeoﬂ?@rﬁ MBERUL pt %Entfte raHMlt HirdePRiine [pg%ﬁ’tﬂf a\é\ﬁ{’é inid %d%@,'ﬂr&erably from
emul sifiers and | ubricants, such as sodi um auryl
abouklpéraent taraboutritgres séninmetequetatably fiemabbiit Hparebutrtd about 30 per
agents, rel ease agents, coating agents, sweetening,
flavoring and perfunming agents, preservatives and
[00260)t | OXiMaihbas 6BReMrHg these Rb@PpEationsintlnge tHe RRRATIbLNSMS into
@8 0258] Exa I?s} 1?ﬁﬁ%har macegtl cal |l y-accep tg% e
assooaemommoms phie ienention(y) with gre cageﬁr@nd@p@ﬁmlbx oH@ At Bore
scce g I AR B HeE (B RNk R Gy U AL BRI B 38 fmately
bringirpeinta degocidtidh addmahd bl the amicntizm ehathtlRpuidestierdsor finely divided
ascor byl ﬁaln1£ate but yl at ed, hy roxyanlsole (BHA) ,
solid GgfFigTsapibothyaidohgt & nesrrdyprrrping BEPIHRR: | pr opyl
[00261?' | at %orﬁﬁ&%r&%@%ﬁﬁ{;&klon RO Rr |OHT Qedm@NEtridh B Rl in the
chel ating agents, such as citric acid
form ef bapiselesdiaclmity) @ilise tablesss dnzengeadiiging Eﬁwgred barihiusedlly sucrose and

. aric i d hosphgric acid,, and the 0259
acacip B 3kacin B OuaRBor ARG ar Boh bRl oo SReeteiiGanen gages or
non-dquedusdRuid) @8 &s arbbil-iRaRr bPHaRE-M-oil NigsRl emdl&Bh,Ctlas an elixir or

(1 ncluding buccal and sublingual), rectal, vaginal,
syrupg ef esspastillesgpsiog ap me@&ha@@,apcla@ﬁ-@qﬁtm qﬂdtglmrm'rwesucrose and acacia)
and/o?i ggﬁl%ﬁl[ %f?@n%s glgry thE B ?ﬂ%ﬁeeq{:l? Qéﬁg%(lg%%b rgge%&hﬁ?eh %ncHﬂlt F)f a compound
of thémomndn(s) taben activedﬁgmmanMCmmpﬂnﬁd nam&s@tbem‘dnﬁﬁﬁstem as a bolus,

I ngredi ent which can be conbined with a carrier
electypay @F Pagfe-t o produce a single dosage formwill vary
[OOZ% pendi Iﬁgofécﬂ’ f8%a g@ ForR S t}P:q tﬁ)h?&t cﬁg} acfrﬁiﬁmﬁgﬁéd (*"c%s%‘les

de of adm niStration. nount

tableﬁsnlg}'ﬂadirws wiomclarsc grantdles amhﬂhﬁ lhkd) Vhetehtlae ngrerdlfmt is mixed with one

or mifE Rttt RS PR G SpHE S SRR e 4 igplcium phosphate,
and/o@ ﬁﬁrgﬂ af:@lé f@lld\bﬁﬁgfﬂ(ﬂ?ﬁllbl@ ot tkesders, GaELEAH Ar¥hesOlabtosd, sG8Bse,

hundr ed Ber cent, this anpunt will 78 WD 2006/ 102557
glucopgaysity @n@stoshew aﬁldng?é bﬁrrd@m, susbups, for peamplent to

carbo§?ﬁ)1?{hlywb pﬁlto¥ Eatg 6%&3@1& r?er 1@}{?011&%{) U%“ %85% ’élrelcri/or acacia; (3)

hume@&:nts suuhrae gmoefoéJ (Ab)ﬁlymﬁa"gwtirgbxgaﬁts,]dﬁcp as agenbar, caleiniidarbonate,
30 n [ 0026Q] Met hods of preparing these

potat} g {gBisee ?@Féi F‘]ﬁ%ﬂl%‘é 1B SEILatos, 4disq s%cqrhwe (5) solution

retarcfglzg??éi‘ég?st 51%8311 a@ t R ?a‘r%f) Cg%x'éﬁﬁ gF&‘rfr%?ttgksoglg:%l)eaés‘ggﬁ@rﬁa?fammomum

compongdse (evettng ageng;eﬂmhads fot beanfjde,mottxt alovim] ané gbflcaphr ed

e R i LB .
calciifrh BRhdted ipH@Gum SRhtath, SR pcﬁ&@thylgﬁe D9t d1s, sdBRint RAR silfate, and

necessary, shaping t he pr oduct .
mixtures thereof; and (10) coloring agents. In the case of capsules, tablets and pills, the

cent,

pharmaceutical compositions may also comprise buffering agents. Solid compositions of a
similar type may also be employed as fillers in soft and hard-filled gelatin capsules using
such excipients as lactose or milk sugars, as well as high molecular weight polyethylene

glycols and the like.
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[00261] Conpositions of the invention suitable for
oral adm nistration may be in the form of capsules,
weawaabzss7pil1s, tablets, |ozenges (using a flREDUSZNNG/010676
basi s, usually sucrose and acacia or tragacanth),
[o02¢mpWder sp tH @M yese made Wc&ﬁﬁ@siﬂn‘ &@n&lﬂm@ %m@p?\aﬁ’tﬂ onB or
an aqueous Or “non-aquéous d,
moregictesbary wWegredicws. @amressmteblthImmhmprepmbd;umg bindea@oraaxample,

gela’u%laoigéydroxgp]rogglrnge!gliiyall lrglﬂsﬁegal f)]‘}],%aélf Snil]e(r{J @1 gh @,rﬁ'glg/% '%ﬁea disintegrant
(for exe@plepsodi@n Gfadéh @§cdmsh cmhﬁlsedas@auﬁm@arbbmet@a%@umose)
contai ning a predeterm ned anount of a conpoun

surfaggeetive ve ﬁtsmﬁl(ng)aga@t Moldedttahlets mragrt@dnmby moldmgm@n;@ltable

R 935 AL A5 Bl ns B RLUPIG i e

[00264(]:r or alheadbietsj idrahdraolid degage fams of U&k}bl@hﬁacd&tlbdl%omposmons
anul es and the like), the actjve

of thqd}irmfg?egg}sngﬁ t?(}lr\g g{@;@é@&@gepﬁ CapRY eso]pﬂl%]p(ggranules may optionally be
scoreR AP %H%lﬂlaédaﬁngsﬁér}nﬁgﬁos p &aars ehfRER ?tlﬂgr% aftg foﬁl%ﬂ boHngs well

citra or dicalc an/o
knovmon It}mmhagnac(emylca‘hfbﬂnml&urgare xT}aydM}salscsbmfm msla's&daaods és provide
i tol qd/or silicic

slow 8r (fod’?mﬁﬁ‘i Seg?aﬁ% 8f gle ag %qqmgrsedle?l’gﬁxgmﬂ%p% or example,

hydrﬁ@plb)@?’fmh}kl)denﬁlbbdﬂn%%n ﬁb@pﬁﬂbﬁé} to ﬂ%lvﬂ% ithb dRALY Yd1EWEE profile,
rrolidone, sucrose and/or acacia; (3) hunmectants,

other @ekyﬁl@a@a@lgﬁ@ ipsisomesigncdoranisrasgheres. Aden gantbs, stesikized By, for
T T (T —
the fou:mrdf(steaﬂlfesol@&bnﬁmblﬁbnmhlch eh@beliRgplagEintsterils Watkr,a% some other

seril iR ipletig i B SR G es THers gsmﬁgsgt?fgw%aéfrﬁl%o optionally
conta ciying gén@%iﬂﬂﬁﬁ%be BELLYhp (?sll ?&{j‘tﬁg‘[ tﬁﬁg Oe?e!a)é&fﬂe ctive

nonost eara sor ents
ingredieni{n wnlye Otplaﬁerer(tedlyl mlmrqectamtm);rtlcsu@ﬂtha gésttomtestimal tedctym

optiof bk ST RS PE T b iie SRpde hyg&eﬁw@aﬁ used

includyysblymé&ic ﬁfbk@ﬁéd@&n@%%§ Thl: ActiEn af%np anCARSHY BSmicro-
tablets and pills, the har maceu conposi tions

encapﬁﬂ?tedlf@r@l eﬁmnmm@t% U’flﬂ’ecrlierig mzgye af ﬁle aSqu descuhegrb@mmcrns
a as fil
[0026§Lft an ar éaél Fﬁ?rélgsfée@]af T%)dﬁl? E‘ésgfgﬁ glcﬂlélpogrf?e he

invensgoue(s pinelntis phﬁrﬂaﬁ@ltmslﬂfy-@dicemable esmgﬁbﬁs nésrovRllsics, $dl@tons,
mol ecul ar wej ght pol yet hyl ene (%chols and the |ike.
SUSPCRYORRHS T HPBILOD EEF- %e:ﬂr?e diftriodheatioeengrpdionis e Liguiddgsage forms

may dBMiPReARHGeRY c&rﬁfﬂ%ﬁfjf%b&’ﬂl @k affoélﬂh ré%ofop nﬁs);g%l rvgrtolﬁaer

one Oor nDbre accesso I ngredi eht’s. Iets
solvemfawob@ﬂm@@geats amgmgusbﬁﬂd,aucm ﬁmthpbeam:uoe 1sopg(qj}dialcnh<d[ ethyl

r | met el lLulo | ubri cant ne
ol YRR B 581 T Bl P EI e a1 e
glycok @ﬂs QH‘p&i‘cﬁﬁR&h @y eRkAlLoRldnGf, 08:9y; hédK 8fvs QEHMind sesame oils),
carboxynethyl cel | ul ose surfacé-active or

glycergi, §g§q:h§ ﬁﬁurg@ @ﬁpholmlﬁ@%ﬁrlgmlgcds predy/faliy anwlchstelsyof sorbitan, and
nuﬂmﬂg iog in a suitable machine a mxture of the

ered active ingredient noistened with an inert
[00265] qui dIladdiget to inert diluents, the oral compositions can include adjuvants such

as wetting agents, emulsifying and suspending agents, sweetening, flavoring, coloring,

perfuming and preservative agents.
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[00264] The tablets, and other solid dosage forns of
t he pharnmaceutical conpositions of the present
WO pwervisen, such as dragees, capsul es, pills apdr/us2006/010676
granul es, may optionally be scored or prepared with
atin : S 141 ' '
[0026;7? ner %g?%]ﬁboz@,a}é laﬁdltléﬁ ?ﬁ@?ﬁt"ﬁ{%}%&ﬁ&uﬁ&’ B {HAGSvHIn(s) may
contaphauspencieng ageals-af donetaaiple gtlanxtylatcthieystemayl addoholsbpolyoxyethylene

Jormul ated so as .to proyi de l o r controlled . .
sorbifof pribSeEbiGR Siee. FpiPoRStaiecaldare, e RevEnR mEgroYids, bentonite,

agar-£2a B Bagachirfl! MVRHARYS iBiRy! cellul ose in varying
[0024{085 oportions to provide the desired rel ease profile,

her phleymaccuiienl compesitidrispd e verdiod/for renfat oospied es.

. They. terilized by, .f I filtratian,
admu%l.%t?%ﬁ)gﬁ?fagbtgea%ggeﬁl#eg[aﬁ zltsgp}%c?sﬁtg%; ivxi}fch?n’qg}bﬁé B}g;'paregl %y Irr?ang one or
more kcORHERAY Slthé fhveihisr($)i vEtHNehed@eRd:S shifabld AéhifrRAtOdxcipients or

. Sterile solid COﬂPOSItIOﬂS whi ch can be dissolved in
carriest ympTsings frexamgples epaoa butes polyethyiene glyaplea suprasitory wax or a

: i i i f Lt
s RS TP L 0 e PS4 SORRBAL L AR, TR
thereibfe, avilt amhaiaithd eotutthait valghey cavityend ecltdse tlcadtive agent.

ingredient(s).only, or preferentially, in a_certain
10026907 7o Oaﬁéqsﬁ@ngaéfwm?@gavq%pnwha@{ are sifAblotparpginal n
admidsteRioR%eS iIRNMEpessdrER ,r@}ngénsﬁ’tzfeﬁﬂl’@,%, ?9%959@&91?5’ ! sggﬁr
yneric su

whi ch can be used include po stances a
formulaticas comtamingtvick eanriagprasdirekinovonim the s thke appropraato-

capsw at ed. f or I . appropriate i th. one. .or re of
002781 DB GEoiRt Bl ahetoBleR] dtBSinglismip iRtich ol BisSmgrmd of
the infeitivn(s) dicl@leadovaldfs, Birgyd, Bin@tntof pablds QMO WINS gelshSolutions,
i nvention(s) include pharmaceutical|y-acceptable _
patchesapddpants. nfihe gléva gosaravad of dleayention(s) may hemsixeshunder sterile
: X (tion t LV .
cont A5 Bl L b SR 0D 6L NSy s, o
propetlants ehich maonboreyiretsed in the art, such as, for
anpl water or other solvents, solubiljzing agents
1002783 " g OB, R caeanet ) Sela BBy emiainsiaion fo compound
of theahF@Bh(s) 6F ¥ presEARANBLE, ex@%tf%lts, 64! ta%irflg%ﬁa%getable fats,
_al cohol, "benzyl benzoate, propyl ene glycol,
oils, waxgs,tpataffienetarcl, yegdcantdj ¢edlu{dse dpavatives) lpatyethytane @hpei,
.1 roundnu orn, .germ olive,.castor and_sesane oils),
sitcofs) WOt R g e bpgrans o BheRSE HRiT bne
[0027Q] ycol Potvaersfaall kyradeésh Rotad, $n ddiBSE B 4 @mpARMd of the
] m xtures thereof. 0026%q In addition to inert _
inven@ipn(pe preipicnts sugdy a5 lacipspptadd. silisitsacichaluntiohmde degjidey aaltiym
. ' a 1 Lfyin nd csuspendi ng..
siticaS i petenlBl PR 8P P Thl Bl MR PR Bl ifionany
contaiarvdstpmaseproatliane, supdris $hloBEIUMEL IRIOE/aIKdAS 2rfd volatile unsubstituted
PCT/ US2006/ g10676 [ 00267] Suspensions, in addition to
hydroggihonge fyches byHRBe ARUPIIPARte i nvention(s) may contain
002731 PeNthB 8o ABGHSFARo | &@ ini
[ i }sJost earyl ° a coholf??e lrglf(\)/l&&%)x Fﬁll;/?eeﬁg&ﬁgs{g)rébia%@%ngﬁ%ed by
aerosdo f{bistlanccegt;éilshqd i peparingsinaqheas acslsblllipsemah praperation or
solid rg%ttdca}g%/ %é@g#@g&g@%@h&eA no%gc%e_o%g ?er g ,a Hgorgcr:ﬁ“ gf Sr%tpg’lant)

suspension could be used. Sonic nebulizers are preferred because they minimize exposing

the agent to shear, which can result in degradation of the compound.
[00274] Ordinarily, an aqueous aerosol is made by formulating an aqueous solution or

suspension of the agent together with conventional pharmaceutically-acceptable carriers and
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[ 00268] Pharmaceutical conpositions of the invention
for rectal or vaginal admnistration nay be presented
WwW@3g00a/1825pposi tory, which may be prepared by m RCTYSIN@010676
or nmore conpound of the invention(s) with one or nore
..Sui tabl e nanir :
stabilghf, e For Ol sl B R b 3 BaREom AL 6 B Boricutar
comp@Undc Bt tySicSupipokide ﬁblyion\iamuffﬁctalts S’Hmeny,l Ritn@mcmm} pwihyethylene
is solid at roomtenperature

glycob dnrpequanupeteipmlike seran albgmn. sqi l‘ian Fr%tPltS’ lcta}‘f ?%&tbwmmo
acids %Bfggiﬁ@) ) ysgﬁgs] ‘%ga% E@sﬁ%af D601, | X&roSde E&I}ﬁflr]allyhare

frposi t'i resent 1nvention
prepaet drahwisbadpicesdldionsagi nal  admi nistration al so include

essar es t anpons, eafys, .gels stes, foans or
0027857 2y TRGisARIE Poesdt e SUeREESPT poy SRR frglied
delive?? S cérﬁp&ﬂﬁ Alite fnQeRRnAN RS MRMHody eSudi4EY fobas ag@ebe made by
orms for the topical or transdermal adm nistration of

dissolaingmwmmngfthe pgaat imihe prapshmeiivim ch bipsp s apdipgcers can also be

used t§g{1%¥arsss )b%t:%ﬁ agity, aeslégr%dlﬁﬁtlr a%?éﬁ th <'iﬂ G r\?%e%fgs%% Bhﬁé can be

contr&fedtH?%xm&Vlﬁﬁwdﬁfg(eﬁl)atd‘@&‘ltrbﬂln@rﬂﬁﬁibr‘aﬁ\d@ﬂ dlsﬁwsnng the active ingredient
conditions with a pharmaceutically-acceptable carrier,

in apalﬁalevmaﬁ%ﬁafryg%r eservatives, buffers, or propellants

[0027\%{“ ch 1t ?m S G ons| %J ﬁ’&ne-ﬁtbe Qv SR RionP asd @1%411(6 are

cteans an gesmay cont 'h adbition to conpound
also cofitetipiatédascheingowitsih thd sdope optheserentiomvent i on,

O GLL ST T IR TR R

admi ?cfdﬁ\()ﬁtcb ?ﬁse P ek B¢l cBRBoFAY E0hS invefiid(§AALEmbination with one

entonite licic acid, talc and zi nc oxi de, or
or mom pharmeseutialleatceplabBaRzile Potatisrasuarts o poagEICEBRsOlutions,

dlspeﬁsm%éféu?%%%g)}qggg%h}i%%é%,?Of%ge c&? 2 gégr?aytbei reconstituted into
steril$injdcible fbitibns at BRRpEHIGHOHGT @mﬂ@ 1SE; admahmay sérthinahtisxidants,
and pol yam de powder, or m xtur es of .t hese sﬁbst

buffessphanjariostifs, seliies MR reyder demtoRRHIZE 0B {5oHRRRG, With the blood of the
mg%% ohydr ocar bons and
mtemseglqg@Heg%%gu% g]l(al ut é@gi{% % gégégfsb ons, such as butane
[002787d pr dpanples[ddE2Td]e EMoMamdqwcbus tmrrlansywhmh @mv(ysbe
empl&%@éﬁ%eﬁé{q&ég@yléﬁ gé%\%g%nagll};fpf g}ahlélgﬁlﬁloggg(gg water ethanolS polyols
(suchI as gﬁ%@%' pr@ﬁaﬁ% Al npd?&ethyﬂ@ﬂé Qy&ﬂ I ddahe k&P ﬁﬁcﬂStﬁﬂaBE mixtures
oun A nonaqueous (e. fl uorocarbon

there@ﬁ; mmltabknm)s Smhm@@hs'ﬁ oil, mnﬁct@ble@g@lw sters.csuch as ethyl oleate.

Propeéigxbi\ yﬁ%% ﬁlrézgg é}e&?f{le of ee)g beg l"ys’t {1 eéclf é:ﬁ%fpljéé'}n]éﬁrlals such as

lecith@€ %Qﬁ’e’ﬂﬁﬂaﬁﬂbrﬂﬁcd GETNS &glﬂﬁbmﬁartlﬁl@@&@lﬂl tarddbdaf dikpersiams, and by the
aqueous aerosol is e by fornulating an aqueous
use o grfpctapts. or  suspension of the agent together with

o0 T RS 55000, g

agents,aoniulsifEn@ngbnsd ol dispeesing agents. tievintidnefitlegadtioa md misroofganisms
may tt)eheensugiltqutﬁé ﬁlrclusion of various antibacterial and antifungal agents, for example,
paraben, chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the compositions. In

addition, prolonged absorption of the injectable pharmaceutical form may be brought about
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compound, but typically include nonionic surfactants
(Tweens, Pluronics, or polyethylene glycol),
WO veasss proteins |i ke serum al bum n, sorbi t BOT/US2006/010676
esters, oleic acid, lecithin, amno acids such as
by thd ﬁﬂéﬁlsﬁﬁl ofigbis wcmhg bsélgﬂ@ﬁ Suc as SRR AORRkArate and
Aerosol s generally ar pared fromisotonic
gelatigol uti ons. [00275] Tr ansder mal pat ches have the added

ant age of ro i di ntr very. of
oozl 20, e See e tn pafiBne e SEep st ghy Fedistle Botongthe
absorp@6i'Bf 4 Arpef6Mdabaianedis SOhithOscAlar hjSRRLS Tk tbEbe
agent in the proper nedium Absorption enhancers can

accorgpkished by theswsq of @ lignisk wapeasionef eryigtallote ar ramoa@ltque anaterial having
poor WQ:E ?&hﬁlﬁ‘{tﬂ 9%% of E’l?ﬁ%)g{kri op: of-ﬁpe gtﬂ%no&‘e &Hﬁ'h gt])é I'raccg Qf

provi a rate com I'Rg
dlssol“tmnib fvettich, O tu(iim P81 Gdpegd tibsn c&?ﬁtal\/sﬁ?zel andreeghbtlitie folrllii Alternatively,

p mer . matrix or g 0276] .Opht hal m c
delaypg a%w@tqnoqfsa p%eréﬁw%w%ereéémépgn isgcamplsheddyydlissolving or
Suspetnlafﬁ lthé‘grutg%gn oﬂ'v%fﬁ font enpl ated as being within the

sco e 0 he 1 nvention. [00277] Pharmaceuti cal
[002819 nposi iInjeotableafepohermmneremaderbysfarmiag Imacfo@ncqpamle mtagrices of

comi g B P S B Fo b o R R S oo
DepeRHiak BB e Hati6 i Udrpae e Bindh)] e@ld&h@ﬁathl% JFIR P Cul AGMRHSr

or nonaqueous solutions, E)er si ons, susgensn ons or
eraplah S anls of GruzoFisnsd @i s e sy obaher biodegradabie

polynéé?rg ?rgffﬁscfle gﬁlﬁgﬂh&ts%rs) sc&’lg y?an'.h%r\?\?ﬁesgtﬂe%a? %ie%ttatb%]fson%{llatlons are
also Iﬁaparéd(bydaﬂt@pmghhé ﬂﬁfg&n llbmslo(ﬁﬁilab&nuﬁﬂin@ twitchit eBmpatible
er the fornmulation isotonic wwth the blood of the
with ‘r"?fg’ethsd%‘él reci pi ent or suspending or thickening agents.
0278] |
(0028 T TR cBpBlnd it hE @AM NS B FART R oM Bacquticals,
to humenpasi dnimals, théy tdrebd givenpercsn of acd phhfm\aanmnal @nipasition

contaﬁapé;g"?rh%aé)rpi &]Ba/tgcﬂ%l 5%; 0{%&]{6;%&5 %rketﬁg;l()g{? q_f&ml\ée ingredient in

combﬁﬂa%%ﬁ&@ﬁlaﬁﬁwlhﬁ&futlcédggﬁc BleQhirRr. such as olive oil,
and i njectable organic esters, such as ethyl ol eate.

[00283] oper Ragarddess pf errowte Oﬁadmtrmtwéldn s¢legtedrtherpimapouny of e
f [ teri I eci t.hi
vy TR S sSY8 S e iR

compofitidhseths peeént namﬂtlb:y a&@ﬁrmu&ﬁad(lﬁtosplfafrﬁa‘de&ﬂ&aﬂly acceptable
[ 00279] These conpositions may_al so contajn adjuvants

dosa%&feﬂnsa peRtiqna! mpthods gaewn irthosgydiskil indhepdi tyi ng
[00282!?ent S @d?galﬁb%rlé}eqwarﬁ‘lﬁﬂé Sourfd (%Vagﬂﬁhl atfn cff*?ﬁe aghkon

m croor gani Sns  nay ensure e | nclusion of
ingrediants @mﬁxeepharmumail adnnpamﬂtumstqf ﬁhmgad:ntmgem}sbe fapied so as to obtain
anol enol r bic_.acid

on anG BB Be o B S dnn itk o Tl fo e s esgrd getaveiic

respoh§e°ﬁ)9 2 Eﬁrtﬁg@f‘ Ia§tien$ Lé:‘éﬁlp@&tl@ﬁ' %H%O&Qﬁl'aﬂﬁ‘irﬁméﬁohd@nh&ﬁq’)elng
the like into the conpositions. addi t1on,

toxic i Breprtent. a\ms@qemim dofe renge is rﬁqom:@ Ao éO p‘rmamlez utical
[OOZI{ST rm ey p}’)e%erperdodjogg be ﬁl% %%}npound of the invention for the present invention is

the maximum that a patient can tolerate and not develop serious hypercalcemia. Preferably,
the compound of the invention of the present invention is administered at a concentration of

about 0.001 mg to about 100 mg per kilogram of body weight, about 0.001 — about 10 mg/kg
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WO 2006/ 102557 PCT/ US2006/ 010676 by the inclusion of

agents which del ay absorption such as al um num
wonmedvmar ate and gelatin., [00280] I n sone CaBERUS1006/010676

prolong the effect of a drug, it is desirable to sl ow

o 5 FREL AR08 5, e pasin i o

recitetl RBIudS re@isodniehded 1d yapefsicinvaftioar ystal | i ne or
anor phous material having poor water solubility. The
rate of absorption of the drug then depends upon its
, e di ssolution which, in turn, nmay depend upon
Sc’eegﬁl sf%sg%yssi ze and crystalline form Alternatively,
[00288¢| ayedn pbsoitpf poenof sekecpiae ehitdétoad (eyz aadfechivsinghe danhmajar

ormis acconplished by dissolvi r. .suspending .t he
rangeypLgroln SrEORAtopaIiR S B BAHDIG @ e Bl g Tyl
screeRing n{EEIRIsOYn b ShpEhiNbR 91%@61%_@151?1% ehoffRddrik ﬁqgaxﬁftative, cellular,

cohpound of the invention(s) in biodegradabl e polyners

imags-beded asrepobiytameeiagls.pol ygl ycol i de.  Dependi ng on the

tio drug t I [,  a t. .
ou2dgf sl Rl STRF B PR BBl Sptyougpon
imag€8ikclcieen bf @ncactellEXTNPLAS nty 2t diewn oo eegisid abmalti-well plates
| ymers include poly(orthoesters

0 d :
or chgv@,l ié( exringile B 8rEgell NP srrmialy QiR %‘IPZ% shel fibsBiefiove Peenarray™
' b ) ) ) .
Chip£(BISTRIE HG%n M\I@P g;h@%@il@ﬂla%‘gg g%vﬁgadd&r%aﬁﬁgg gl;i/@é wRlls and

croei nul'si'ons are co '
plated. i Bigleze Q6@ 825h Akhexl mblecde hibmuy gepfide Iikyaiynwesleic @niddibrary.

Somegéﬁe}hgﬁ raﬁ{eglté]g}rf gg hlaa%%dp &%@-@gg glt?llng loﬁ s géglgrs]gcrﬁcgrgin.a Izﬂher libraries
may W&%@g&gﬁﬂd‘iﬁhbﬁ%ﬂﬁ%&ﬁe& Qg%f:moﬁgﬁbt@%on‘feqhhi@‘tmb@ets. Once
: y, O,

to .5% (nore prefera 5 to 90% of active i
treatddnthe edilemey ba mongatsidrbatrihenotype #s discussed herein. For example, tubulin

har maceuti cal | v- accept abl red [ .
and e R S Al R SRS ReERiel bE set 2 &lenized by
correbptRdERRRMOdefsed dh@ary dhviBodit OO 1By baviredlymatyeldibandsietbcted if
in a suitable hydrated form and/or the phar miﬁfl]llni cal

they bigp Séslisios yongh-heles edaaricorervAr pabiasedriashion nifpamay be done,
LT L 0N sy g s
accowtt} for pXAPAE]thdamuadt of dmapscdnes,eompared withneontiols; g rofative

anlOLg]ﬂ g{f |

ﬂgstration of the active gn%rediegtnff in the trol

F HECER P A AR R TGRS BF e R ORRLUTIOET Y- fgnirols may

be us¥@FdrG8reaRc@SFbCexaRipR!, Bs a @ntATIMHb&RAn, tAéhaBktibysd DMSO may be
ingredient which is effective to achieve the desired

used ehegrdppbutVolecules poiesabsegrenlydeen protidzedgallp wing assessment for

. onposi tion, and no of, _adm.ni st radhi | Iy
cireef P ERIct AR s FRTPERILS bhic ZRThal R JEREE 3¢kl B8k RUAD.
[00288]1 t 0 AGQuiiinRRlecHdysubl @8 dan Anddiids efdledldakeved fivmediversity-

npound of the invention for_the present inventjo

oriengqcﬁ)lesynﬁritimﬁhwm Bprsapmlst the dikrariss ef earapamds Ageribe in Sternson
s dSppipEanpue DSt splossua Al aiin, chipnsl o

May Ad¢H) 13831961 Hdg@irtyeSJon ot ePtoc adfdrbacaatSci U S 4. 2003 Apr 15;100(8):4389-
94. Epub 2003 Apr 03; and Haggarty ST et al., Comb Chem High Throughput Screen. 2004

Nov;7(7):669-76 can be screened to identify additional active compounds.

[00289] Method for identifying a candidate compounds to inhibit protein degradation
in a cell comprise contacting a cell exhibiting aggresome formation with a candidate

compound, and determining a phenotvpe of the cell, wherein modulation of the phenotype is
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about 0.001 ng to about 100 ng per kil ogram of body
wei ght, about 0.001 - about 10 ng/kg 83 WO

wQo@6/1032557 PCT/ US2006/ 010676 or about 0. 001r@myUS2006/010676
about 100 ng/ kg of body wei ght. Ranges internediate to

lndlcétp% cﬁ PRVETicd cafttﬁéjco\ﬁ%dﬁﬁﬁ Ph& AR of BURNEBAd thiiRAT ds

e |nven I on. Scrieeni ng Ass ys [00286]" I n pursuit
descritfed fhetedm dyr escahmbet bwmagnmabndt muhld(merglonabfcrmtngv élhiergell types

nanonol ar e ein_ de dat i in .
used e FEGHANE GROYTRBBECL e TTER FiFEy-or BECOR 8] i, primary
cell cﬁRi‘u%?Bf RYeltBlatel Jine! TeRREIHEES %hmbumrébe oﬁgit%ﬁﬂbeﬂm may be co-

iS a quantitative, ceIIuIar ased

cultumdrveénstrsnnada r agledricslls. [ Biox®miactng @@mbﬂ yegdingdie esmdidate

the,inyenti,on ant i t,
compblii o BENRE bRy e bt B tHeliet BB ino
laterad FlOWor af féina@ Xlawniatch daripdéviesreDhe of kilein the rartcwbm be fide to

exanpl e 384-well plate formats or in chi such as

identify ethm W@m@t@p@wﬁ agwlrm ﬂ@rheﬁf«:z,ﬁt(@.ﬂamfe Su"%bur n,
T
[002%21 pIrB;l nglgti.altﬁlﬁgﬁ}émg?mg BEn Bldmhfegﬁts eangireil F@cﬁ@ é"ﬁépltlae ora

e are ecul
nuclelid dmidir Yhe meghdic deid$ may &eyfor exepide,andOVA ofr DNAmyQIGOUBan@ s

of L ries my be biased for HDAC i nhibition as
mRNgy, é%ﬁ@sé‘ég\{@%?rhm her libraries may be biased
[oozélqwar d dpRbRIdehBMestha C\ﬁl’h@l@ﬁe PESIIRS QMY cAITrddi GITRACO Wynenin,

inhibition targets. treated, the cells nm

y be
Ubiqnitinj mmheplerbgreSp tren oxwde,a@pad@cdwge@frh@rtbe f-tepainus of HDACG,

(i G Egead 3 ot o RS AL L REHRAT AfibRRein 25l L atpipace:

or thd¥min®Qkides Paudi Mvgerf duﬂ@bl@@@ﬁiﬂes $edatedie &ylﬁl’lﬁ-bbﬂmgecﬁanwin of
HD rray}ibe directly | abel ed and detected if  _they bind,

ntidiedibyr B RO K "é§ B3 the Enterpiak FPAS dgmain (7232200¢790), the
ub1qJ1§1§|B nQiﬂg; dﬁ% ﬁ%rbgg '1) of He RERIRIG! 46Warfio acids.

aut onat I tior escence m croscope.
[002¥]0r i n gsulmb}e$maﬂﬂtmoleadea)1mn]nxde fitorag sahtnghetic peodetsu ﬁ?the

of, fluo escence ared.with ontrol e rel.ati
molo§ulg by Bf oo HaFLECLNTanT Jtriey of COmBonds il Ptaifid | b
comrﬁ‘él@fdﬂ @é ﬁjoﬂloﬁl‘i‘éiﬁ@ﬂ"'&?@ SQ@D‘iJg@' @AnBIYma?Be Ffe@drefﬂfy known
r ef erence For exanpl'e, as a control for tubacin

methods o desaibedihdBD may be used as control s.
[002 | eculrg h?c\égen%gﬁb@e@g&n%otr OYZH&ISHI ate Hggﬁﬁld éo%]{)m?\é"cggtactmg

dSSess OoXIl CI

an cell@xhdap dpgta’doinb @oﬁﬁfﬂbn&ﬁﬂﬁa léb‘t&ioﬁfpﬂ»uﬁ@alnd |et/:li1&at1ng the cell
[,00288} A tubulin-selective sub-library can includes
folloyrisigeontast wherdiy a orrelaonphzmeilytioned qigod g phenatynes to a

refer%ﬁ Eﬁ%ﬁs arl 2 ﬁﬁ&?ﬂa’?’che%%l‘? g&ﬂl@(?lﬁfd' r[a%/ & u&ﬁ%%%%ﬁlj&%é}cdegradation

ed 1 h Sternson Lett
disoraﬁrtﬁa(aﬁﬁent4239 42; Haggarty SJ et al., Chem BI oI 2003

[002 y; %Jg(A % &HW@Q %&te I‘lﬁ% : er?rgglngp f:%fa cell after an
1n1t1ag§er1&ﬂ§f tfé@ﬂﬂé}ft Enfthfe ?Fotélh degil n(ﬂi‘lﬂﬁﬁoﬂ"ﬂﬁ ﬂﬁl&%@ﬂﬂtﬂf

creen. 2004 Nov; can be screened to
treatrneigmdyf e theldinteiio mdnc}mt; takeetocastabbisingl stable and/or therapeutically

effective blood serum level of a therapeutic compound of the invention, or the time in which
it takes for the subject to clear a substantial portion of the therapeutic, or any period of time
selected by the subject or healthcare professional that is relevant to the treatment.

[00295] This embodiment of the invention is well suited to screen chemical libraries

for molecules which modulate, e.g., inhibit protein degradation in a cell, tissue or subject, or
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[00289] Method for identifying a candi date conpounds
to inhibit protein degradation in a cell conprise
wa@eobAaerssng a cel |l exhi biting aggresone fornmat PONUSZIE010676
a candi date conpound, and determ ning a phenotvpe of
moduldi€a ﬁéﬂ Sy?@' WRIAREHRB Heled b el 1i§shE oP RRHQL Y’@Ee bl%nﬁéal\ﬂ@ranes
2006 102 PCT/ US2006/ 010676 i ndi cat ve of th
can be peptistediprasfest mtld@mpwmdlbrm\@ndteyrpeadlycﬂynd@m@d hhyrlbﬂe
ern ned as ni bed h
reconf i % O RR P Rert R o bR Fhet i g non-
peptuikﬁ@ﬁitheﬁcbf?nﬁ:qnﬁﬁﬁﬂsn@‘cassays may include nmyel ona
atient ce eloma cell lines, primary cell

[0029<%ﬂ1| tur éébféflefiﬁﬁé‘Pe@ﬁ@\u%lég fhe methodscedithe prgsantiention samegoynprise a
varletgtblf %F% cﬂﬁfdls eﬁ%ariﬁﬁ%ée ﬁ” IEB}XLI.%ethgt%an Ul UL R 1Wa%&r%a§/nce with

or ot e contacting
the mathddsngf thh mueanoh thatuele, lml)Ernmmdinhtadttdn@ep‘&dhsarandom&ﬁ:(tdlggomers
to the cel or,ag a fluid flo over th
divergomprs sije lhﬁ%\f%lfl%ﬁb@?@éwzsplnss Vgaﬂg? HdPB W i?%fws plRgptides;
nonpé?ﬁ‘dh%%otl%}ﬁlrﬂétlé KdldocarBah A8s: e t‘%@hg %né’t@é Z) %t‘i’de nuclelc acid

dentify other appropriate met I ng the benefit
llbrartﬁs, Etlmbgdxdhbmtl@‘s gagbohydraR by ar@anmdmaél moleeda libsrica(preferably,

smal 38 OBl Hordie S nsale < sed MR omiriiminy oraries

screeigddl d?é\lﬂudlélc A o1kl Bole€ulss. , In aMHINAImNAexarBpIBNfepfide Aidlecules
olig [002911] uitabl e pti des may include peptides

can e@gtpp@@@ag@ displephbryry. dl)nfgﬁq:rﬁmboggnqm tthentypes of compounds include,

but a hlgpﬁllhﬂ&? b, 8?&&&?@@& ?‘xchﬁﬁa@t ﬁe%ﬁgesdc%ggs\fgg%r{o%rﬂattﬁglly occurring

term nus am n
amin@adids e 30M-dMhodciddDpkosphorens aeilesiof amiiiladidkl smfjh adyAddino
r the ampo acids 1-460. O her swtable pepti des |,
phosHPREF AGIAS BT A% Rhosphaticgidg ooranne foids s nepsaentide diakages,

nucleﬁyachyan\éﬁ%s 6adh £3%089BlothiBRs cﬁ PNWS”I% mBQ@SCa kNyh@Rtic or
e

the ubiquitin-bin omal
natmaﬁb/lw@@ll o dowgst beiats. dopainiTel Sezt@@nmmatcclmtandses [zmomm,
nol ecul es e natural, and s

acetylsﬁ%lgﬁcProsfsagﬁgdlnﬁ,oqrg%? g@l%ﬁ%s JREIOIIQNes, naéian(?shne gucrose glucose

lactosblabdi galictobd. iBraries oPpol GEupRIaENElSpreRThsREn QRb Bk MEEH in the assays of
commercially (e.qg. f}j%rom ChenBridge, San D ego, CA or Y

thelnﬁﬁlﬁloﬁe pr epar ed by known nethods (e.g., as described
[0029'78 her g} ﬁgre é@%ﬁ%oﬂn@ﬁr gl%cc'bﬁl%ﬂia%}laﬁrﬁg{}x?gfIax{g}:%ﬁlazlalnorganic

| uati rise contac
moleandd libresi¢s ineluding, lagg]behmnted fo bemdodizepihés) isapteasids,

) [ ound, and evaluating.the cell .. follow tact,
thicacJ YRR et SR EIRE EHTO B BEPERLPB OBPOWHE: 1y ¢
benzoﬂﬁ%@;ﬂhéfso g8 ah&thér eﬁ@éﬁrﬁ%ﬁcﬁe\é@}n‘l&ﬁm‘t(ﬁla@ﬂbﬂaﬁgé EHhpRR JePdes;

he t est COITEOUH be useful as a proteln
randoa)elgp-avchlgomors QnZleadqnnetSr diatryemers S[ld@ﬁsghb]daﬁhmsn’e@modhazepmes

and AR Fog N TRy P, Somsbidl oo BEREIR R PoimEmates
peptidyl ph&¥pRokied pelatdedcletMbcR] istaries! BEBIUy 1ibBdriResH @ebdBldrate
libraries. Combinatorial libraries are themselves commercially available (see, e.g.,
ComGenex, Princeton, New Jersey; Asinex, Moscow, Ru, Tripos, Inc., St. Louis, Missouri;
ChemStar, Ltd, Moscow, Russia; 3D Pharmaceuticals, Exton, Pennsylvania; Martek
Biosciences, Columbia, Maryland; etc.).

[00298] In a preferred embodiment, the library is preselected so that the compounds of

the library are more amenable for cellular uptake. For example, compounds are selected
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treatnment may be the tinme in which it takes to

establish a stable and/or therapeutically effective
whb@edossT um | evel of a therapeutic conmpound oPCT/Ki82006/010676

invention, or the time in which it takes for the

basecS@lbﬂ&Citwtpéra@ﬂlﬁiél‘S sactsdspbitaidt lisdite@ €, tsize) nh}ﬂfphﬂﬁﬁg hydrophlhclty,
tBera or, any period of tine selected

and lngtéféhl@lh%r&}aécep%ﬂlégléhwdaf COmApUNds gﬁ@lngmtmthq @f:lls In
ot S AT e AT T Nl 10 o i
compfutar cnmbeiat]bleprogt'anm rmdul ate, e.g., inhibit pr ot e| n

gradation iin a ¢ tissue or sub ect, or
[0025%’306/ 109 8SPISERRLQ) 6@1@13911@61 ary faRNAcdR accordanse é‘tl%be methods
of th@}%@%& Qﬁgntlﬂﬁ{ ﬁhﬁb@ﬁyrﬁhé%?ﬂeh Thél% %@ 1%5% Hak?és?ﬁ{ synﬁﬂa‘ﬁc methods
em cal braries ~ can be peptid rari es
direcigd powatd rﬂim@t&tmm dfdarge celigctionerh samil]l BN tdfmpmumlsl, or libraries,

o) nant | a ar e
whict BEB Evork e ER - todird i PerB o a b8 oo, iaiinc
meth@Bpbiel BYordeldst conhbianiogial litthaés 88 per®ditned[iR981884n or in the solid
Li brari es screened using the nethods of the present
phase, h¢:epit # sictapPenpplidphese syathpss pakds it gesies togonduct muln -step
reactlﬁﬁ%gtg ?1? ve ?é%gm&llsﬁ@ cgﬁngkéh%b%lglelﬁglﬁ Q?Ldscneca g% te%’gerﬁse reagents can
be easvﬂytﬂdldeké andowhshad ewaptftbi edich eghetion stpe.pS ol phase abelBRatorial
di versoners guch as hydant oi_ns,

Synthﬁsé%g %ﬁgeP 1H§’§°V§rf6°1@ﬁ“ﬁb§f”fl @émn\ﬂpﬂwre@ragg However, the more
traditR@h4RRRHoh HB8se cheRIRSRL ]
radi ol i gocar bg)?ra%eecs popt gg@jtspaﬁgfg%hgér}g@ttggf bl‘ggmc redactlons than solid

phaserphiemisitty. acid |ibraries; antibody |ibraries;
e I i brar

r boh t.e liQraries ul
00305, Do b B P T R b bt
using Siey@perinadics@ited in UNS Fa@mpaWNg390,819 hexliédih @f i€ Swhlch is hereby
screened are nucleic acid or peptlde nol ecul es.

incorppgated brisfpigpceindifsntretpeliS. datenpN ec@u%m %discleseis gtsynuhesw
appar?tu? Q@ﬁﬁ ecgf?lg (ﬁﬁ(ﬁ%éﬂﬁfty of fedct? nhwfesse?sn%0 1nﬁ?lrﬁy{1g1851§ gf multiple

ude, Are ne
dlscrep@mmpjmnémaﬂ fog sorh binbtotia nighrpeat dfbempoody! | si ng

n- na uraII urrin m no. aci ds, D-am no
[0030; s, ii%%‘?dglaémaﬂﬂﬁ?ce Rstoriahp s raryen by gymthesized in
solutidm. m&%thﬁﬁ' afeletd & @@' Aste Ao, 6, B 19 1B @%%&hﬁ%ra]l which is hereby
acids, or am no acids having non-péptide
incorpegatdbye reé@\enlceanats@gsr@yu deaterss pdfmpcpmds usdfulcmttemplated for solution

es e t I C tural l
phase glé\@a?srléﬂ cgig co. } dn torl bgq.r Tﬁ%ge ?{‘8 18 @e&gg@@ Fﬁ p]elmlly reaction
productalt@‘ﬁé‘lédsﬁmp_ﬁﬁﬁed frbﬁm@éaated rogcintd ﬁﬁl‘i’%lnﬁlﬁd/hquld or solid/liquid
)r ost agl andi ns ani ¢ nol ecul es er onones

extrackigh oL omRoURd BedUGH by Gombinaterial axhesihsiyg the taspate wil
prefer%lp 'B@rsfngﬁ 0 %/an%%fé@ Eé d§c§'m9 é&}nﬁé&%?l%f:%f il%y mlmlg ?he

he assa e |nven
effectpoﬁf@rpe@ddﬁ’d&qﬁph&m In bhﬁlasothOH&bﬁaSe%b/nﬂhbéii@éﬂ ®ntafiforial
| ecule . libraries |nclud|n? but not
spe

compq Rk 1o o ik AR %ﬁ%%es IPLKsERiEn Biedise of specialized protocols
for mdmﬂoﬁﬁgkﬁe%&@ﬁﬁﬁl stﬁﬁt %ﬁ@t@g Q9% pIRL %;%ﬁééis'tﬁ%ner e ol 1995,

rmrp lino COﬁ'pOU nzo azepil nes
J.Org.dhsod i6R2a62; Am@rmmnh,al%)ﬁ; BlOrgi Ghem i @S26500Bitélse al., 1994, .
Org. C%%th |5997§55 Look ef al., 1994, J. Org. Chem. 49:7588; Metzger et al., 1993,

Angew. Chem., Int. Ed. Engl. 32:894; Youngquist e al., 1994, Rapid Commun. Mass Spect.
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random bi o- ol i goners; benzodi azepi nes; diversoners
such as hydant oi ns, benzodi azepi nes and di pepti des;

wo 2ovglioFeus pol ypepti des; nonpepti dal pepti domP@BUSZSE/010676
ol i gocar bamat es; peptidyl phosphonates; peptide

8:77, '@Jﬁle?'ap 205y | AR! GhdrgSoca i 7: W@YthrHﬁl@Iét% 1994, Science 264:399;
car ohydrate I'ibraries. Conbinatori al braries are

and Sttdfvene‘eb vy d@ﬁiﬁ;@lcom MedaChémh algte 343, e g.,
[0030%’ i po S Pkétglgé'fl colr_rgal? HV h}%}iaglg o%sreflﬁ‘?o@éﬁ;gth{gsd%oﬁ}g%%sem

invenMof ¢be B&ﬁlﬁds@ed 3Ds&|itaﬁu@6ﬁw IncieSemtodir@ént, a split synthesis method,
Pennsyl vani a; Martek Biosciences, Colunbia, Mry]l and;

a protepel, 9f sepayaimnd mixgpaniolid sppradishpba theesynthepipds Pﬁqsirta synthesize
a 11br£u§ & Sﬁlgl)glﬁégﬁ)glbﬁ%ﬁd%gg} cek a 5?%1{?91; z°f1[gg‘;r" Qfgq)?gﬂ ?{e@“ﬁ 41-448;

Ohlmeeens uh 59981 BrazeNett. tmdidSSmVUSACHIBI (02259926 and references cited
thereeémﬁefif Hg PR e laaelqgar@z@ a ?xﬁ%{gﬁpﬁﬂ&“{}%ﬁé 3t Contpound
attacBIdb AR Bilrd el kﬁher R BT Woﬂ%mé‘é@ﬂwﬁ%b@ﬁf&@ %ﬁ%ohd

the |1 kel hoo compounds getting into the cel
Suppmwhenelremtmﬁodlm’ans attableedcto wpciummsom\gﬂ}abealtrpmoﬁlyose of sk111 in

r ee- d| al our - di comput er

theari U‘)t%t ﬁt grlg% éh[egbgﬁ E'Fai&%?r%u nat ori al

compound I|brary for use in accordance with the
met hods of the present invention (¥ébe synt hesi zed.

ImmupgBersiegca Agrapder ldarigyestIDACopaTiRAG hiktdisds
0036%11(;9‘“ of, Aﬁ%hﬁn‘v&ﬁmﬁr gmlh%nQE\nhlﬁ{ogﬁoﬁg véﬁl%&%h&'a%l %fyg‘gr

organi'c conpoun chcou
identvihg esye algcnty winh HiDYaC @hd)/gr TBlA,C imhﬁinog;r aadvitgr The beentive assay is
I Vit The _synt, to create
basediG e adh ATO A 1&?@{ lf‘&flgrébet}’lﬁteggff%?q Gh-2

mauerLr foi ch%ﬂ@teé ﬁis'tc%es)o hﬁﬁ%»ssdy i partleﬁ‘laﬁy %%fhﬁn%&%‘?ﬁhg agents that
ase sy ntHesis makes it easier to conduct

SpeCIﬁcﬂlba mhrfoe;HDAQa\@tsue AD @ dr viee aeise, eAs dagsribethgbavs, any type of
etion wit el d excess reagents
agent; BiTadle b Eotled dolintrribistEaReISy PEFTES sbads
polyrfu€R6t i@l @Ry baQticenddhasy he MhicRBYOass@. Insc)éﬂﬁlh%‘ﬁib‘bdlments
al so tends to inprove isolation, purification and

smallgaeleeieige stieoRede dn cerfpan ﬁmléulat ¢ dlmeﬁféJ the gmall mmecules are
tubacﬁhﬁﬁfofi}g ﬂq}a%ydggﬁylﬁ’tg\_%t 1 Cﬂg{ﬁ?@ﬂe%ytggg@g? G Gles are

ons
compCands dfahopiesdnt GorALIOM drlhe tostaipe®s nofy aldocbepeadlandlecules purchased,
par at us

prepagLGrTsB g oA LSy RI3BtiE fRehRIgHess PEODILE f0'oPeh RO Bof Rrigk chermistry
techn ues di“?)'bf%tfhe'dsfrchﬁ qfs%flcal a{éﬁﬁ@ﬂ E@ﬂ@c@ioﬁé’ e RhBNESodMndrS the test

Pat ent . di'scl oses a
agents ynat ‘thempleculap ph:rcahetmndmgamms dﬁe thstl agemtg aee mbt@mlqrtpypmies In

eactj op _vess araIIeI thesjs of. multi
yet ofyEE GRS ReiB ok MsrBes b SmoelicR teorpigretiosinies. the test
agmﬁ§@ﬂﬂ&ﬂﬁﬂ§3 [00301] In one enbodi nent, the
conbi natori al conpound library can be synt hesi zed in
[003043| ut i ofhe apspy lﬁ’é‘tlﬁ%ﬁopom@ﬁng)?,@é Wwith ysiscifggoapgntigion of the test

agent%n%igr Spggl%c OnfREE!. Ble s%emﬁc W fflohsS m&ﬁag%e of media, concentration

of agent, solvent agent is dissolved or suspended in, pH, temperature, time of incubation, efc.
There particular parameters may be determined by the operator or scientist conducting the
assay as would be appreciated by one of skill in this art. After a determined time of

incubation with the test compound, the cells are treated with a first primary antibody directed
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i ncorporated by reference in its entirety, features

conpounds useful as tenplates for solution phase
wagbhexsss of conmbinatorial |ibraries. The tenptBUS2006010676

designed to permt reaction products to be easily

agallﬁvadety1aaéd fu'bﬁHih b!ﬁH £3bad Fﬁﬁl@?}l aﬁﬁib%djﬂ 8irétded %gmsd édert}qate&i lysine.
or solid/ I qu extractli ons he conmpoun r oduced

The dsils @mrtbetrn@ctrmclt@l wgly twhesspedayy ﬁlil\tt}j?qdlfé smnﬁd; ﬁxr@a«vh ¢f the primary

antoBs RRPIRPY A P BBbe LR oA BRI Bnats e

umq&fﬂtmbd:lﬂﬁ%lgnbﬁ @mwdvaﬁbhér@lh&ﬁinle&eﬁt@@iio Maiebmbz@onfnmetnc
conmbi natorial conpound libraries,

enzyiggiif Faelion RIBINCt 6F OTBkIFPPECTS FaY #so lzs‘»fusgiaezﬁ #ig5a drom each of the
secorfr?u%f}; éhgl‘tﬁle)&e% gschltl%flm%gtsagﬁ's o ahg qélgxﬁgéﬂre]g F@heefté&ﬁﬁé (1 érg)unt of
TDAC. a@dg{DAﬁerﬂnlbﬁﬁanﬁEa' thé\mp:kerfmdrcoaﬂltlahs witlh Ql%testh.geﬁ d@ptionally,
the eggntﬁg %1%138% Qeet%értgﬁr?edertfbaglxé toJaiL gc?;fré)l fw@%%&égg gg%lt was added.

In ce%h%ﬁ%dﬁﬁen@é the st8ShRlary ﬁﬁﬂ)@&& 1s@@ﬁ %h‘e arfdr‘the pgﬁilaryEfﬁﬂibodles are

Youngqm st et "al.

umqt@bekabelécsforv@mﬁ@wmmnp@IyLm@Dﬁmma?6 g 77 Chu

al . 19 117.5419:
00388 2 P8R o Bt Pe S50 9 i R 8y T e o
any sﬂ&ﬁéﬁ T3k @@irBple Medteriehems, yeabitcelld mAdnhhliar E&N80Rkrine cells rat
Conbi nat ori a conpound libraries useful for the

cells, psimaserecllss onm@ia@r@blé Ay be w%tlm&qrtélaﬁrrﬂv@dwqaé&q edlg are human
|
cclls BicHIACLEUARR tom AdY FR6e SIHOM WRfln oPbeB bl specof

developinknt. Sthepelld madbe dmgvddl%rﬁyhmhmr Sierviesmusee boae, dlgestlve tract,

genit%%ggxryétsréczteblgganésgélg{%ng%@gr%%p %@Tn u%y%grlg %gﬁgaggr%{)rtngch colon,

kidneGh) UTRIRE, t&esRbvaried ARGus RS h, eni6@sh H% I cord,

dnsl UIRKEE, (s micd Wehus Rehl, DRkch cx6ie St b, spinal cor

eye, efo| The ealispeaytbe stern laell, feimbayorli¢ ﬁpmrqﬁllhafstakwlsnangmatolr yells, efc.
attached t Its

tn oo 6 e RIS o P DGR kR of e cot may

be usé®! Céktaif URAAGILS, ceWRIES iHR110I8 eniipld el drba, doh aLdtipilin ©lymphoma,
each support, will be known to those of skill in the
acutedpyel(egg@@us l§u]§em1a|(|éf\/£1|,) biteagf|cancer,guypriaopanget, Reaptate cancer, lung

e O o IR SERE A ik ERILA g,

stommhamn@ke,sbcma camenrand. | SimceRoeidmebarbde RIS, 66, RPMI8226,

ents wi th HDAC and/ or TDAC
DOXI“&WME%@@% ﬁ%st - The inventive assay is based on
[oosdd]le usenﬁfceﬁp%%leal%la@@% gt Wellaﬁﬁievduﬁhﬁ%mep leé 5%84 well

and acetylated Iysine (i.e., a marker for acety
platedliagd elewsd toTidberzde dye plate ;bafqrq‘, thgltest lageniged s,pecﬁ'red concentratlon is
hi bi.t

nt st hat PeS ifica
added, P AR FPRHE oy SR T o By bR Ryfose-response
curveltREoRfthe @d@iition sTACY K algesS AL kestBeR€ 18l @IS wel @ FBbHe with the
bi onol ecul es, proteins, peptides, polynucleotides,

cells wrder phywigligien! sepditiprsdon §24diontre picfvally kb hasusnyAftprvards, the
cells &8 hak “018&1%80'5 Isbied,, § réat{ﬂ)ée?{é léke 1§1c1ﬁ{a]?ed3\%{tﬁ %%Imzlr?

certari partic ar enbo ecul
antibadies—one specific for acetylated tubuhn and the other for acetylated lysme. The

antibodies may be monoclonal or polyclonal. In certain embodiments, the antibodies are
obtained from a commercial source. The primary antibodies are then tagged with a

fluorescent secondary antibody. The plates are imaged, and the fluorescence signal from
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tubacin-like or are tubacin derivatives. In certain
enbodi nents, the small nol ecul es are conpounds of the
w@e@samssi nventi on. The test agents may al so bpCEHIEL06/010676
nol ecul es purchased, prepared through traditional
each S¥1ht Redondarty@atibddiessis opBsielagentitileaual vealdboasRédiabd by one
chem stry techni ques, or obtained fromhistorical, i
of skilhia thecaih thotalls sravarestaing foepihsr madketio dicheastosher prateinggmucleic

acid @R DIIARRIAIRINGE Ubiisnt, b aﬁélf%?,.reéf mbodi nent s, the
test ‘agents aré protei ns’ of pept’idés. In yet other
[00305fbodi MErtdata gdtier¢Emby dgabesisad © qablujaeddseatspdass curies, to
ritain enbodi ts, the test, agents_are polymers. .
caleufe iS5y o B M e RSP e Ry ISl (e ratio of
HDABREADAC ida6G8ALH AbleARin®fihd SR ARRY f0orAIBRC MPESAC, erc.
[OOSQSSH;GCI fic conditions. The specific conditions include

8ype ofl hegnvenfive asser st peatiqubmly avherablerfor uedh hight thegeghput
s o SRS Bl PR BS A P

softweletdek slopedifod YighhradigBp@tsefeefihg S T EdHalirSémBb&IIBEAT] ATedsh 00 test

.assay as woul d be appreciated by one of skill in this
condigipis (e, ttest agentetoneertistian of fest agent, ityre aeil.gpmppretire fength of

50 FOTBONR, (D0 B b G EAD B A Shoosimens,

least FROTeISROQIEO0L 06 Asayedymi pasdllehCchi yt athetlebibditventspmdeat 500 test

condifiglgqoql}g ot R 0 4 B0 o 1Ak GHY) B Conditions
are asg@ﬁgriﬂlgglﬁuanti bodi es specific for each of the primary
antibodi es and identifiable by a unique signal. In
[00309%r t ai - comvadinidantified: thde iHD 4G endiog ARIAC imhbitorsnisingehe
. . I ence .signal s, wever., chem | um nescence, .
invenlsp QSR SR 3B R0 Be o IR AR lion “Br SR ERERS e assay i
used (OHAEHHIEY Specific i@hibabrs/TRIDAE! In BBYr &hB&IIRRNHSRE asshP s used to
. signal  fromeach of the secondary antibodies is
identifpspegifisdnifttors 9f Tl y quantitated to determine the
anount of TDAC and HDAC i nhi bition under the
specified conditions with the test agent. Optionally,
Kits the extent of inhibitionis deternmned relative to a
ntrol.in whi.ch no,fest ent .was added. In cerfain .
10031868 o oF et CRURRPER bR B LR HoUpRran fEspoRiian digeter in o
subjedtNThB kit Blay BRLHROMES A8 coMPbattEdMht AREhES, f(%. tubacin, a
identification and optionally quantification. OBOST
compagd afjfipemula I et phammgcawsicallyeatceptablh estersy siltsj and medraygs thereof,

. ll.s. may-be.fro a speci es.. For exa e, . .
and ingliefif 16 IR BEimsp 0o B R R et R B pprign routes,
patient eflhcationiad infofRdtlod, exitaliBh €ateSdtbiige OndMEBNnERblSHSTBN the like.
e used. In certain enbodinents, the cells are human

l00312b| |'s WhHE epmpennds of theriressat inpentioarspn be prayadaskin shegapeutically
I . T ells
S, B A R RGOS Ee
providéidge btilkveendunsscwith plyemiataicalasagceptabletcarritknod vessel s,
ne row, heart, lung, |iver, pancreas, stomach, )

10031860 T et Al BRARGRS PR Bebec gt cpompr Engdtrapeutically
effect@atlotnts a8 & ProteAAREFAIAEorS ML | '

) eyg,. e?g. 'ia'heq)g%l I's graay be st g?nﬁ%%ﬁ ?blghﬁ%lr%%dr?liﬁéu}g%ggmable
carriere| dikient. ekhgl packdged coppogjéon tsdbrnmehted forataating a subject suffering
from or susceptible to a protein degradation disorder, and packaged with instructions to treat

a subject suffering from or susceptible to a protein degradation disorder.
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In certain enbodi nents, the cells are human cancer
cells lines. Any type of cancer cell nmay be used.
w@eoobanzssexenpl ary cell lines include multipl eropyebmng)10676
non- Hodgki n* s | ynphona, acute nyel ogenous | eukemn a
[003(31\I\/L) ‘Tegasdntioanie provayarlig focereaing fpr potah degadaen,
cancer, %Cgl on cancer, |eukem a, |ynphoma, skin

1nhlbggxﬁc dhe ks may inclpdegsontrabsaprrogitiongfne g;amplgt Yhean and nlltublcm for
refer&ﬁ@c? e k%%%gy %%g M deefe%gel:%ﬁ?%‘ dxia I\/ilirﬂ pf€lds kﬁﬂ@&nﬁ%&!u‘i@f‘s, media
(e.g., eeld grc{v@tﬁ&ﬁh@lja)Tdméls;:e&d: | ‘Feshcempyypids aidyqu;ihéd ketbwmcompounds or

tiss cul tur | afes (.e 384 wel |
newlf Hisborel Sl comnatnain il b ialen Bombatofit it tiemprendsne
[00314?3t agewy fod hssBsshiadb biRdcF Wﬁﬁ?é’l@ﬁég}ﬁddt%n c@s@g@éii ireatment are
e concentrations for each test agent may

also Itregltd Tle it mby inghnda rehgents fersistammening aneer moreaaﬂtlm/\phenotypes

descr qeﬁ %%én {"elogait rlﬁg%]eggst fé)lr g’% qg?yetrlﬂgnn% 8{ tltﬂg at eieg}on%%{%e of t%buhn)

instruetlysd Ok ug, aad irseieeits Bhsofledtink-saéjebidabiplespr ef er abl y
4-16 hour s. Afterwards, the cells are fixed, blocked,

[00313h g wadPRser mpre O@f thedsibef the Imventinemp beparkaged osetheth r
exam fe ft%ora%gés'tsxﬁg 9’& osf%j)%tfei delg%gaﬁ(;}/rgfrgietﬁlteﬁ.ﬂrgay be package
with ahttrfdzxdnhaasg myotbm dﬁgrrada:tli(nnhbmdﬂ polyclonal. In certain
enbodi nents, the antibodies are obtained froma
conmerci al source. The primary anti bodi es are then
tagged with a fluorescent secondary anti body. The
EXAMPBs are i maged, and the fluorescence signal from 89
WO 2006/ 102557 PCT/ US2006/ 010676 each of the

ExpeffeRRAPINeditd bodies is optionally quantitated. As
woul d be appreciated by one of skill in the art, the

BoneSfihirow @od§l iﬂhﬂﬁbc)fcgfltu‘?’%)er mar kers, such as ot her

pr ot ei ns, nuc content, DNA content, RNA
ﬁg{}\/{f‘sﬁgmm%ﬁ@%&% b?a%nedei%rgm lp[a en%%\azlstgwlgls 101 Soggat gat \fggs (l\{I]SICs)

separatadl by [Fadodl - HigaQue/ddndies sedie@ati@bivhSiiked té e@itlisBed loAgHéranNBM
rel ati OnShlﬁ to calculate the ratio of HDAC to TDAC
cultuieqh Whepiagradhergntel aprolayes had ‘if‘ﬁé@ﬂf’?ql ety wewsrhaprsaedap Hank’s

Buffeldd $al; nI%tS% utloA X308l %@ ZE%\I@:}% J356RY BT A %&shg&‘ laﬁa cHllected
amena or use in hig ou put ~systenms usl

by cenuiftgatiel | pl ates, fluid handli ng robots, plate
i magers, and conputers and software devel oped for

Cell lineghp4tienes BVD plassarceBO i@ BM Strosial a¢in(SUspodi nent s,  at
| east 100 test conditions (e.g., test agent,

cmhmﬁtzd: M SY Bsitre AGRMIVINIVIRG h@fnal QMM cell lines were kindly
nperature, |length of incubation with test a

provigad YRS veR sy @ar sty binpsrsyets Ghicago, Thh RAIB26 and U266
humafi W&eﬁqp{eﬁ yve?e%ob};céelﬁgcg ]:'rﬂl;;’logmr%@g’agl ﬁ&%%&ﬂu?{épﬁ% cFioft Z%%M(%%le

I n par al er e
MD).tles dependmlit N Arﬁcarlmeasmmiylpro\ndﬁ@w Pt M Gfansettzlhl(Erlangen

dlnents ast 1000 test conditions
Germiads istpha nﬁﬁ?laﬁapﬁﬁwﬂé%é@@ﬁ ARSI RPBROYAY cell lines
were PovideAGyaRIWRiathPhion 0B AR ¢8hd delfr, Tampa, FL). All MM cell

lines were cultured in RPMI-1640 containing 10% fetal bovine serum (FBS, Sigma Chemical

Co., St. Louis, MO), 2 pM L-glutamine, 100 U/ml penicillin, and 100 pg/ml streptomycin
(GIBCO, Grand Island, NY). INA-6 cells were maintained with addition of IL-6 (1 ng/ml).

MM patient plasma cells were purified from bone marrow (BM) aspirates by negative

91



I nventive assay are considered part of the invention.

In certain enbodi nents, the assay is wused to identify
W@ p@®6i163567 | nhi bi tors of HDAC. I n ot her enbodi nROT/ES20061@10676

assay is used to identify specific inhibitors of

selectTdd§3ing<irt &tlbb@ﬁ@d&]taﬂ'r Gm)sbﬁﬁ%ﬁﬁbpd}ammﬂys@@ﬁ dtehEefl Technologies,
treating protei n degradati on di sord in a subject.

Vancqer, k¢8cn§d@9a9s RISHigPSlE &isnbed i3 Typl be ewaf AdMotells s >90%, as
cont AR A0 el pb AR ey COTPEADBEI RGAITLE ok i

CA). MQMnqusartchHs @dNCs) sepdratadsiyr Ricoli-biigague denssty . sedibreentation from
i ncl ud

|nstruct|o s for use osages, ,
BM asgliat o 2pored uvgelH longiism SMRTestdl shll (BMSCs), as previously
describedl @ZSTBB} A e@éﬁh{eﬁis'vﬂﬁl ﬁeﬁ‘feﬁt sa% ésasgée g@ﬂﬁiﬂxﬁédoﬁéwrdlr}g to the

i ndi cati ons, Ke. conpounds
protogi@pprosed hy thednﬁﬁuﬁlml Baweb'echrd)w ded in

therapeutically effective anbunts in the kits with
Inhibitess.maceuti cal |y acceptable carriers or they may be

provided in bul k anbunts wi th pharmaceutically

adte @éplﬁ)deeladiama‘td: pﬁoﬁeascﬁxﬁ@ﬁﬂaﬂhtoﬂb@ﬂdz%‘ﬁﬁﬁ 'Wa@ Praigsd by Millennium

rovij des k%ged co 05|t|on conpr.i
Pharnpacey e, MAT e HDIAS %lfwghlbftmawbww@d 3 pon-active

derlvéiﬁlgrn@?lﬁ}abﬁrbré Sithiakd %nﬁ@f%a& Imﬂtgﬁﬁﬁu}\}aﬁ@bhﬁemty (18) and

acceptable <carrier or di
Massardmmisllnstrbmte io§ Tedmoldgxt &bt}f mhlmmEﬂaWBmgilsaoB/Hﬁ)JlreDMSO and stored

rin fromor susceptible to a protein
at 20%(989?% ‘igon di sorder, and packaged with instructions

reat a subject suffering fromor susceptible to a
]myAﬁY 1% degradati on di sorder. 90 WD 2006/ 102557
PCT/U82006/010676 400?131 The i nvention al so prowdes4
ki rifeigiion ping Bspsiged by neidmedwipks darieftn MM cells (3 x 107cells

/Well)'voé}le MclBkisd in Q?w]élltcﬁltﬁ@%ldt&rbtﬂ% ]%r%%ﬁf% 81? m%g lelcaéle and/or

or exanple, tubacin an Erence

’l“ubac-ﬂl1 ?orlﬁl'Sths t@gg i #)?\19\ é}mﬁle g%vas ﬁeagl?rgcti Z)& | Pﬂr @gﬁtﬂ‘gﬁﬁoﬁlgiﬁ

ers,

Perkm:Elrh@r, B6§t6n MAa$ hpt@ﬁém@élme@ﬁlsb@ Gl T KIIGWD. £ ROPALIN A Riring

ew y di scover ed conpounds, for exanpl e,
the 1a%,t<§rlbﬁ>ﬂf’e& Beylres. j Al axpesisnents W@mcxfnmed ipooplioate.Ki t s for
assessing the efficacy of a protein degradation
Growgh édribisiontaseayt nent are al so provi ded. The kits may
i nclude reagents for determ ning one or nore of the
pAte othjiasy effest of bbeezohtb andiof wibagn on Mm&ﬂtg&ow widBsessed

det ' f t l.at i ta f 1
by e G BHUTET S ORI Lol BOPIes RE) dye
f
absorlfaﬁ\@/dé %t%: :dgsz:@lﬁ“;{l/ E%gl%ggl %?1 d@% fg{r%ﬁﬁ’fl%]}lﬁﬁreg %ré%l]hse% witi'fo ul of
5 mg/il MTDto ash esdlifogtht hast efhfdfmmyCMre’s flletved By 100 ul %sopropanol

rad treat ment may be package wth a kit for
COHtaIPP%é%Q%@Tp AOPUPAG S ARRASTISH aaﬁ%(gwaénsmg@meQotometer
(MoleEXREDENEE @brp PRARAAMISEA). All experiments were performed in quadruplicate.
Western blotting.

MM cells were cultured with Velcade and/or Tubacin; harvested; washed; and lysed
using lysis buffer: 50 mM Tris-HCI (pH 7.4), 150 mM NaCl, 1% NP-40, 5 mM EDTA, 5 mM
NaF, 2 mM Na3VO04, 1 mM PMSF, 5 pg/ml leupeptine, and 5 pg/ml aprotinin. Cell lysates
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Bone marrow stromal cell (BMSC) cul tures. BM speci nens
were obtained frompatients with MM Mononucl ear cells
wQ MGad255separ at ed by Ficol | - Hi paque density PCT/US2006/010676
sedi nentati on was used to established | ong-term BM
were 915‘[! c?f%cgtz)c?[yg] ?ﬁ(gf‘ \;c\ggge‘f@ﬁgcﬁ/oeﬁs\?gg nﬁl E?ﬁn ‘Q‘HE‘%G;IO @@aq abora(tjorles
Hercﬁed id26), 8ul imimaombbatetavith Abs ﬁgaﬁﬁ%nenfmspruteumd 0.02%
EDTA, washed, and collected by centrifugation. Cell
Flow|cyRasetrieaimiaBRiss BM pl asma cells and BM stromal cell
(SCs). Dex-sensitive (M1 S) and resistant (MM 1R)
hmeelwg&@hﬁawélm RAVVRIIE clittel Bor 28MAM VAEGdPY5 P6) and/or Tubacin
Steven Rosen (Northwestern University, Chicago, IL).
(5 ptl\RP»MGIﬁIlﬁﬁ/eandi W}Eﬁﬁd whthiphosiidMeemifferdd sabise @B, Ohedivitk 0%

m Anerican Type Culture Collection (Rackville,
ethanmaﬁnd freated W&Béﬁd@ﬁml NN gsedBorhq PDisgnqgtiss kiopy Apdianapolis, IN).

| )
Celts e St il b A e P RET s PR g protie
was dBEMnrﬁdxﬂﬁz)ngd)graﬂnIM%Sﬁerc@l rEpie sy bytoRretdM Chulesn
Dal ton_(Lee |\/bff| tt Cancer Center, Tanpa, FL). All M

Immunelqgy, Hiakead, filet @4¢ul tured in RPM - 1640 contai ni ng 10%

fetal bovine serum (FBS, Signma Chemcal Co., St.
Effect ofjVelcadpnd Tjwbpcig| ax parperdne VOV cell grownincthieBM; and

100 g/m streptonycin (G BCO, G and Island, .

| N &abetd growdr ssimmeatidredndesdignalitg inalidi Dél&ﬂ'ﬂCﬂlfereht_tO@MSCs, 3x

/ MM patient Rl.asma S rified from
10' MP3HE Sl pity iy oaPSE 8] O lincieP by e h bl BRsence of
Velcad@Q64/b0 2061 O AS2RAE i O RO HBasusl Reb@ibed abseEE, an
anti body cocktail (RosetteSep Separation System

ImmwhI6RIg, Technol ogi es, Vancouver, Canada), as
previ ousl y descri bed (31) The purity of MM cells was

>t é%%rg& &Etfh'(tg%ﬁg% gy b%WeEé{%ﬁ'W%E h&w@&@%&sﬁe& $h#Ysed

anti - arm ngen,
usingVpsiobufdre50 mdé Tris-HONGE) 7.4 p30 at\é taky, " NH 410 I mhrquBTA 5 mM

N, § S0 NG dorb e He@ i eiop R ahaD Hest o RNBRole coll
lysate\?m_%st/egé gﬁﬂt] &lggd th Sﬁ?f?&r@ﬂa %gngfgﬁec% t%?‘l)moé%‘lllulo“:s‘%( gﬁ?ﬂlﬂ%ﬂg (?ﬁo-Rad

I ent sa accor
Laboqatmtes,df]idarcalpm@ﬂ)e dnd)ynmhmohlcmadl Wi smnﬁic ﬂmsewmemrd blotting

hi hi t b, t qt [
was 5B 1806 A HRACHrBeD s B3 ARG LI OPh B maseB g R i HH
ublquétﬁﬁémﬁ ?hd\@)\PId'l%@ GREAHbS GspdIbiobtdsBhisel 1RAG Pm@nﬁbs (Cell

ts non-active derivative niltubacin are obtai ned
Slgnailn@,rﬁﬁiedaidl\/ﬂﬁﬁswnth @n@aotmbwar A i(Bantin Cowr Bioteghiidleyy, sadta Cruz,

.MVhs chus tt nsti Technol o oth inhibitars.
ca): {EREGr SRR PRt STE R0 56 iRt cltion
whold ¥l 15y We&re Sncubated with anti-Ub or dynein Abs overnight at 4°C, and then
incubated with protein A/G PLUS-Agarose (Santa Cruz Biotechnology) for 2 h at 4°C, as in
our prior study (31). Immunoprecipitates were then subjected to Western blotting for

detection of HDAC6 and dynein.
Transient transfection of HDAC6 siRNA.

MM.1S cells were transiently transfected with HDAC6 siRNA (Dharmacon Inc.,

Lafayette, CO) using “Cell Line Nucleofecto™ Kit V,” according to manufacturer’s (Amaxa
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Proliferation was neasured by 3Hthym di ne upt ake.
Briefly, MMcells (3 x 104cells /well) were incubated

WO nr00gGe2sst | culture plates in the presence of PETU82006/010676
Vel cade and/or Tubacin for 48 h at 37C. DNA synthesis
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Wl aabesstbd effbyt offeambined gubacin and bortezomlb treatment on growth of

s S
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S [easu ed at ri.m us
uptakgpas&r?vagw SR bR f BT E berdiiusd M sipryRies
%@) experiments were perforned in quadr uplicate.
Statisfcal %‘?aﬂy*‘ﬁ? 'otting. MMcells were cultured with Vel cade
and/ or. Tubacin; harvested; washed; and |ysed using
qtistigy|siemificaner ?ﬁ\ﬁlﬁfﬁﬁegcqq@bsirw in dryg-tresigd msna@ntroiwltures

was d'élfe)nﬁiﬁed gxlsJ gglpt N el co;’é%rf%n n{lk ér-[ml‘ W%ﬁ%&%w@ﬂ%f?%g%cagce was

p<0 93 1o mmmﬁbswee@mvabﬁma@bamﬁm& wa&amel_ys&d)lb}eisbbcdogr@m

analy S Bo a5 U P GO LRy (Bigl, F AL 2] Bdicigrmipe whether

the coMISinAGA \ﬂeﬁstadaﬂ% 'ofr kPneBEifiEhY ?revFo'u@l‘ﬁV d.%yérﬂﬁﬁ t(ﬁSC)‘.:
anal ysis. For cell cycle analysis, "MMcells cultured

for 24 h in Vel cade (5 M and/or Tubacin (5 M were
harvest ed, washed wi th phosphate-buffered saline
EXAI(/IRT?) fixed with 70% ethanol, and treated with 10
of RNase (Roche Diagnostics Corp., |ndianapolis,

h t [ i odi
T“bafg?%l’egj%ﬁ& ey eV lafin e Ffu iy R e Hiesag
SR P T RS S
AlthobEH BV 18f UYES QNQ\% aaeVT8HIBC AN }@PMFPQH@CM'I\@ %flm&edolllst d1ut1vely

rovvthlnth To eval uate growth stimulation an

e
exprew HBRaGon gnlwdownlm\@ésl ofHRARErenevident BNRRYI-Boxc40 talls (Wig. 1A).

at ed, 96-
Since fcfighifoel Bt} BEERicup 040 BES it dhecr sBA bRty
specif[@l\iﬁhﬁ)ytittrhﬁSI-H]SA%&‘acffﬁa}S(ﬂfO dhésfrele sefubhed vk ¥ &mined on acetylation
I noblotting. Cells cultured with tubacin and/ o

of -ty i 3! SERER SR80 callashe shoveamia Higsid tubscin significantly
induces aceylation of a-tubulin in a dose-dependent fashion in both MM.1S and RPMI8226

cells, without alteration of protein expression; importantly, no other acetylated proteins were
recognized by Western blotting. Similar results were observed in INA-6 and RPMI-Dox40
cells (data not shown). The dose-dependent effect of tubacin was assessed, and show that
tubacin (5 pM) induces peak acetylation of a-tubulin in RPMI8226 cells at 12h.(Fig. 1C).

Importantly, expression of HDACG is not altered by tubacin treatment (data not shown).

Histone acetylation has been associated with development of malignancies (46, 47);

conversely, inhibitors of histone deacetylase represent a promising new treatment strategy
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using lysis buffer: 50 MM Tris-HO (pH 7.4), 150 nM

NaCl , 1% NP-40, 5 mM EDTA, 5 nM NaF, 1 mM Na3vO&4, 1
wWooeNMB557 5 g/ m | eupeptine, and 5 g/ nl aproti PCTIS2006/010676

Whol e cell lysates were subjected to SDS- PAGE,

(48). 1AL BEET deptbris@atel tha9 B@dhl s@écﬂﬁ%eﬁaﬁﬁérﬁﬁﬁa LRt A8k compound
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tubacitf drPHDMCENCtRF In MNEEINOPF €ci pi t ates were then
subjected to Western blotting for detection of HDAC6

and dynein. Transient transfection of HDAC6 si RNA. MM

1 Scells were transiently transfected with HDAC6
EXABIPRNS (Dhar macon | nc., Lafayette, CO wusing "Cell

I ne Nucl eofectoTM Kit V," according to manufacturer's

06/ 02557 PCT/ US2006/ 010676
Tuba osﬁs ltS%M%l?g éburg, MD) instructions (33).
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To evaluate the effect of comnbi ned tubacin and

M&Cs.
and -rﬁwtﬁetz(&ﬁw ERé andrBEMIdRoxf00 MM astl linka Thdsk selddtvencdrented with
d 6,cel d f
tuback BN USE O 28T M TANEE 28 RSBttt Bheethpea oy
MTT absagwelesdriteubaleicin iigldﬁ@ﬁntlbﬁﬁlﬁbil@ﬁ@th drﬁ §e@isitive and —resistant MM
t nt hesi s was neasu

cell gtoyviﬁr i nﬁnﬁ%% @%&t 2 Taerieas sesegtveﬁnﬂ/weswt%palt linesage
RPMRQ@@ hl‘i’&'ﬁ/lM 188RHE, @ﬁ%oﬁ&e jt) éFlél ig)e)ﬂﬁ bHARRL So \@F{o@oxwlty in PBMCs

perfornmed i n quadr i ca t| cal’’ana
is ind@tedttiygtibasai (Fsg @)f iThasecreswfs inditdte than tlémcmtssmtvﬁty il Imdependent

reate ontrol. cul tures s det ern
ofres{HA o Gt Bl Sl e s GeRm o REo drpghaten and
doxothMﬁi) afdl segb Etl d‘facaﬁm@ tM@8peublc ﬁldéx%tuﬂct}%enm@r&&%rﬁal cells. It
bet ween tubacin and bortezom b was anal yzed

was stl%bthabtj%ﬁ lr&mlatoy%SéH@sanﬁd\IVHeL/EQB%&ggeshﬁ\ﬂ welll death via
{
caspa%ﬁ@ ?Eo %(&ﬁggl it \Egs %\gcﬁ?d’] Whé\{fl)%r tggacg}e bnedétf:?cp Cyté\{thICh[y is also

I'on’was a Ive O
medlqmdema apgitysisiés MMbl&bdd@MlmwaﬂﬁréatMﬁB twbacin (1 I(i/lblM) for 0-
eqgifi aIIylnd es acetylation of a-tubulin_in
24h tgxgq ﬁegepagg; caspase ARP cleavage is induced (Fig. 2D), confirming our MTT
results. These data strongly suggest that tubacin-induced cytotoxicity in MM cells is

mediated via caspase-dependent apoptosis.

EXAMPLE 3

Tubacin inhibits interaction of HDAC6 with dynein; when combined with bortezomib,
it induces accumulation of ubiquitinated proteins.
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The basel i ne expressi on of HDAC6 was exam ned in

several MMcell lines. Although M1 S, U266, | NA-6,
WORRM6BEA87 and RPM -LR5 MM cel |l |ines constitupCTmek3006/010676

express HDACG6, only Iow |l evels of HDAC6 are evident in
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RPML8226 cells at 12h (Fl g. 1 ©O. Inportantly,
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RPML8226 cells was al so exami ned. In contrast

to
immyngpEeeipitation beteep BB AG  and b}blqtﬁauaée%pr@&ms anpigertest (Fig. 3B).
Next Sl ks e ihpadr ek on SN b GNili SEEI Sy PR s PR BRpected,
polyubiduitindtédproteirg. sighlificanily @sexmulets tih madﬁnma&tlrmtl‘dlmétcells
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hovie Fagio gB AR ChapURC I ELPE)E4C1E SEaiet N Y S fieod D) Sikgesting
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on esRSRinkL b A B4 B oty MIT B 48 Bt LR Rbviso2s

cells dﬂ’eliﬁo@@élfshﬁv M8 1Bl hISMl\quZ@@eué A 2 bined
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tubacm @e@\d) bbertezamils (Sueyle demasicdly wgpwntsmsrbtanulﬁtlmoﬁs 20
polyu%squl d‘c"érgte {518 boaﬁ‘)/ﬂ\@rl]g égﬁPM:#Q% ge%)s car red to eltgler agent

Was assesse assay descr
alone'l(ﬁtgaéEIn Téiemmrefsmlt&aﬂut'thgr ihdibats Itl’ias db@‘hﬁat%u@‘-psmmbicﬁﬁtmt&h’tﬂcurs in
resi st ant cel | 5-20 gM at

both REAHIRES SRR Ry B Witng Bh o e sEtificant

accumulation of polyubiquitinated proteins in MM cells.

EXAMPLE 4

Synergistic anti-MM activity of tubacin with bortezomib is mediated via JNK-caspase
activation.
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RPM 8226 and MM 1R cells, respectively (Fig. 2B).
I nportantly, no cytotoxicity in PBMCs is induced by
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pol yubi qui tinati on of proteins. As expected,
To identify the specific role of HDAC6 inhibition mediating synergistic MM cell

cytotoxicity with bortezomib, MM.1S cells were transiently transfected with HDACG6 siRNA,
as previously described. HDACG6 protein expression is significantly downregulated by
transfection (Fig. 4D); importantly, bortezomib significantly increases cytotoxicity in
transfectants in a dose-dependent fashion (Fig. 4E). In contrast niltubacin, an inactive

carboxylic acid tubacin analog, does not affect either acetylation of a~tubulin (Fig. 4F) or
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pol yubi qui ti nated proteins significantly accunulate in
tubaci n-treated RPM 8226 cells; however, no

wak@ailbissant change was recogni zed in treated RMVI/U$2086/010676
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observatiopur previous studies (4); inportantly, the

conbi nati on of tubacin and bortezom b triggers

significantly increased (5.6%to 30 4% sub-Q/ Gl

phase cells, suggesting that conbination treatnent
EXANIPLBgers apoptotic cell death (Fig. 4B). Further

exam ned was expression of p2lcpl. Consistent to cell

Tuba&iX @ombii & WitR bort2eminindPsiss phctihé Q'ﬂﬁrce'll%qH@w on of
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HDAQ@%&@%%% B% Ir)gi?\%{lrgg rc]>tr al())sence of blort%zgrgibl 1Sn MrM cgl?s within the BM
milieu. MM.1S and RPMI8226 cells were cultured with or without BMSCs, in the presence
or absence of tubacin (2.5 and 5uM) and/or bortezomib (2.5-10 nM). MM cell adherence to
BMSCs triggers increased [3H]-thymidine uptake of both MM. 18 cells (1.75, p < 0.01) (Fig.
6A) and RPMI8226 cells (2.0 fold, p < 0.01) (Fig. 6B). Either tubacin or bortezomib alone

inhibits BMSC-induced [*H]-thymidine uptake in a dose-dependent fashion (p < 0.01).
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neurcn% i e ft‘éc# i%a&%e%%%@t ﬁ%ﬁﬁﬁsseﬁ@@@}efo% Q(ﬁ’g;&e 2b) These data

or w t hout "tubac
suppomhe pyEskateharHRASSuediatd bogresmuniopn atiomiy] tec!my the
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ereyco |ne acin Wlt bortezom b specifically

biased fmilH_i}ACcmhlbltmm diubylin snd\iNstpae aestitlatiinesaterspedifis antihgdies were

in th
used and recogmze%?r correspondlng fluorescent secondary antibodies. Wells were scored

in an unbiased fashion on an automated Axon 5000A epifluorescence microscope, for the
ability of cause potent, selective tubulin acetylation. Controls of trichostatin, tubacin and
DMSO were used for reference. Molecules have subsequently been prioritized following
assessment for direct cytotoxicity and synergy with bortezomib in the RPMI-8226 myeloma

cell line.
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5M and/or bortezomb (2.5-10 nM. MM cell adherence
to BMSCs triggers increased [3 H -thym di ne uptake
EXANfPIEGt h M 1S cells (1.75, p < 0.01) (Fig. 6A and
RPML8226 cells (2.0 fold, p < 0.01) (Fig. 6B). Either
CharhéterightionRsf therbRZAThEa le
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0.01). 98 WD 2006/ 102557 PCT/ US2006/ 010676
I er@Crheamal purifieasiqoiof thei aggidsomanThy aggrbsmeesill be isolated

L L O I T T
preser(délo@ préi&Ysome|stibunitEhe thel @ﬁbéﬂthbﬂa@ﬁn@&@%k or@RBARS 68 P¥x
is not altered by conbination treat msnt

(MTO(%gdf gta%?m%%iﬂfcusﬂqﬁ*é?@%af expierisiatad HIMAEE doedshrod these cell
lines Rds %%Meeﬂfvaﬁ(?m&fﬁﬂrﬂﬂlﬁ% Bﬁopﬁggrta ion ?Pt%g égl?tﬁogpmwwﬂl be
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n0Co g g ﬁ? | nedi ated r esl, fﬁ}t anaﬁlg to conventj onal

d{“ﬁo ¥ Ko lymeize dhrgyiesksicton and guicratalpless Adfersallysis and nuclear

pelletifid G bsoniddae ed AN Rictdse rbér&flerﬁ B&d g&ggsgé %@O?rbqo easome

prot easome with tubacin and bortezom respective
contenyy e gffeetiof @W?asemh arlibisioMend prastio foldingystressheythp pmzmemal

gmrk for trials, designed to enhance
contelgtg)ﬁgltetlV|'tya§%rgs%r{l/ee &lg%ﬁ B%g?tg?%lﬁ to bortezom b,
treb rown pat i ent utcoms in MM. Tubacin
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tubacin was previously reported to ve no e
centropprge.of\8Lresqrae faraetiomis ﬂsﬁfésqdrba’i’i&mrqutm@nnicrqscmfy 1hsang ant1bod1es

agains ﬁgﬁ%@%%s O 99 d hlaegﬁ t% Wgﬁ 549 Crlg}%{ glgﬁg?s treated with

OXI c
proteasmmne ahibyittd amiSmblemlbi @ﬁhsf(ng nﬁ%ﬁ%[ded@)‘i*o’cel%fsftt‘é90t wilddidtRishd
acetyl at1 on (Figure 1 a Synergy is observed
aggresgEye fRERAtionH s ARgm ek, ﬁhéepoﬁ@d BisVIOYBlgt easome i nhi bitor,

bortezom b (Velcade), (Figure | c). Remarkably, t hese
Aggresome formation in patient-derived myeloma cells: The role of the aggresome in

protein catabolism in myeloma cells is determined in vivo, the effects of proteasome and
HDACG6 inhibition on aggresome formation is assessed in patient-derived myeloma cells.
Using an immunofluorescence approach, the structure and composition of the aggresome is

characterized as above. The cellular reservoirs of monotypic are examined by
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I'n addition, tubacin potently sensitizes nyel oma
inhibit BIDACE.0 subt oxi ¢ concentrations of bortezonib. No

adverse effect of tubacin on peripheral bl ood

mProtaom|cemal ysisldf grakeis targete of HMAGE:0Thewathbigtone targets of HDAC6
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7 Characterization of the rqle of the
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expr essi on C6 in each of these cell
modifying non-acetylated lysine residues. The lysates are treated with purified HDAC6-

H216A, which possesses only a functional carboxy-terminal deacetylase domain. The newly
deacetylated lysines are then covalently modified with succinimidyl-biotin for streptavidin

purification and mass spectrometric detection.
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hereto, are hereby incorporated by reference in their entirety.

Other embodiments are within the following claims.
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7. The method of claim 1, wherein the protein degradation inhibitor is a combination of

a proteasome inhibitor and an aggresome inhibitor.
8. The method of claim 7, wherein the proteasome inhibitor is bortezomib (VELCADE).
9. A method of treating a cell exhibiting symptoms of a protein degradation disorder

comprising administering a therapeutically effective amount of a protein degradation

inhibitor to the cell.
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Cainmse What is clained is: 1. A nethod of treating a

subj ect suffering fromor susceptible to a protein
waleg@edomsi on  di sorder conpri sing adm ni st eri NECT/OSA06/010676

subject in need thereof a therapeutically effective

10. a”’@h@ﬁieﬂ’lﬁ)d 3rBfafh 9 Aneles @d @él}]ﬁ%nk %? LRl 8 3 cél dfégt)rin Gisubject or a

met hod of claim1l ereint ern era
cultugédsasllder is a cel | ul ar proliferation di sorder or a

protein deposition disorder. 3 The nethod of claim 2,

wherein the cellular proliferation disorder is cancer.

. 4. THO@etmel Bedath 10) @héfh% thé’\&?lrﬁé)rﬁ a slilﬁile&aig BRE of MRS he

nor e of rrultipl nmyel oma, | eukem a breast
marreyseremal ¢aly @BM§E&,@( pesipdielal blepd cmmoemqlee& cenﬁ&m)higmphbcyies

[ 8 ce S multi e
hair SR Pog§ O bltel S0 SRRED o oRnT bR oTefi crdBoisbiggancer
cellsQiasiomidierived tulldrsens, sotthaeastncercil hoRERHEREL kRM @8Xiedral stem
n di sease, Parkinson's disease, Huntington's

cells cﬁokgé‘g’éo“’i@ P QT aé‘irocyéeﬁyt rophic lateral sclerosis,
anyl oi dosi s, Al zheiner's disease, Al exander's di sease,
al coholic Iiver di sease, cystic fibrosis, Pick's
12. Di'Bwasethod of dayn b@dzyhaﬂeﬁnﬂm dudtured. ce]llheoﬂim@hﬁdretﬁf MMai SNU266,

RPM%S(%%\éh ﬁ??@@nw l%aﬂﬁg‘o{l égg% 97 agql%%z?rgil e{sg:lqallgﬂlﬁéocrgﬁée? cell lines, primary

and eai@Bli S0 MBrohd1RERihey . 8. The method of claim7, wherein
the proteasone inhibitor is bortezom b (VELCADE). 9.

A nethod of treating a cell exhi biting synptons of a

pr di so der ri Si m eri
13. DR RENDATHAN | STkl B g elis rable myeldna
compdieglgadmﬁmmrmg fd‘a hibﬁ@t 111 Iﬁéeﬂ I‘B&r&ﬁ’i ol therd Pt 6N 2 OR&A 0 2R dnt of 2
PCI/ US2006/ 010676 10. The nethod of claim™, wherein
proteinfegtadpfion whihiterdp thesshy teet thesubiectsufming Samy eousasptible to
multlg}élrﬁﬂﬁgacel . 11. The nethod of claim 10, wherein the
froma subject is one or nore of bone marrow

stromal cell, (BMSC), a peripheral blood rmnonucl ear

cel | es hair fallicles,

O g s PSS 8 oL b o S gsment i
subjeaed:drﬁprlgi)ﬁg mary cancer cells, patient derived tunor

cells, normal or cancerous herrat opoi etic stemcells,

négleaniningonc aranors prestipatoeniphonotypés; s, or astr ocyt es.
25 D ot ol BS D B SHbesl bl
the subwcﬂ; aRl | NA-6, LR5, pri rrar y and establi shed cancer
[l lines, primary and established normal cell
| dpigumining the one or more phenotypes after an initial period of treatment with the
protein degradation inhibitor,
wherein the modulation of the one or more phenotypes indicates efficacy of a protein

degradation inhibitor treatment.

15. A method of monitoring the progress of a subject being treated with an aggresome
inhibitor, comprising:
determining one or more pre-treatment phenotypes;
administering a therapeutically effective amount of an aggresome inhibitor to the subject; and
determining one or more phenotypes after an initial period of treatment with the

aggresome inhibitor,
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13. A nethod of treating a subject suffering fromor
susceptible to multiple nyeloma conprising
wW@diendzssering to a subject in need thereof a PCT/US2006/010676
therapeutical ly effective amount of a protein
Wheregrﬁ@% g’}dol%ﬁ]lgaﬁnlr:ll hl bl t 812%3@%?1}%{{11%?1&3{}4651 1nﬁ§35te% hﬁicﬁé? % gresome
inhibifldn tréutieqtod of asseSS|ng the efficacy of a protein
degradation disorder treatnment in a subject,
conpri sing: determ ning one or nore pre-treatnment
16. pﬂ%ﬂ&hwgfss‘dé&ﬂﬁ{g Qb g&'vﬁ@h Aoldah 49 %H a{tfbﬁ'dls)ér&efrffﬁﬁtéa‘(ﬁent with
anmount a profein-de radation i I'to e
apmnauHpgmﬂuummdhﬁ&becampnnggthe one or nore phenotypes
after .an initial period of tLeatnent with the protein

dAYPEHBIRE SHE (Oh RIOBT PSFTCa AR SNANY¥RESnodul ati on of t he
Ofem istd gt ﬂHQx%B&ItiéQE? effOdive ab®anedld Iﬁréfél/n &’J grﬁlaﬂbﬁ‘irﬁiﬂﬂtm to
degradation inhibitor treatnent. 15. "A net

theSuhmﬁh;torlng the progress of a subject being treated

ermni.n
ot SRR R S pols Bkt s ane TR Bekied L EEP Ry Vm the
pnnmﬁagy@@ﬁmmumﬁbﬁm;effectlve anount of an aggresone
inhibitor to the subject; and determning one or_nore
Wheleﬁhtéﬁ srogylssion f the g oF Hiors Bhenglyipe éﬁjafbmdtcnaté%& thehthe gisopder is

et W BRSTAT IR B e BHNGORR! SRR i it

nore of the phenotypes indicates efflcacy of aggresone

i i bitiqn treatnent.. 16. of selecti a, ... .

SEB? Bethogiof % OB ot Cé?lﬁlsgl b@a@ftt% cqreieiad3fion inhibitor is
selectécf B&h Qﬁé"éro% %Qnmﬁmgro?hﬁia&ndﬁ‘&{e%gﬁ‘ﬁﬁ QA AR Pi 797 FTI,

conpri sing: determning one or nore pre- treat ment

““HolprimmoDpiadP, asminironile HyAdG.AIGABAwapaalzby, asNSd0053.
anount of a protein degradation inhibitor to the
subj ect; determ ning the one or nore phenotypes after
18. aTIThd: MethiodlofReY basloDflaitdseat ayiHereth tHe fréRin dWgeddatitn inhibitor
radati on inhibitor, wherei n the nodul ation of the
lnhlbl’@ ©8F6more phenotype is an indication that the
di sorder is likely to have a favorable clinica
response to treatment with a protein degradation
19. i e hiethod.of ady onélbieclamatsheth, ofheasiy theneoiein dﬂgmd&ﬁoﬂm]aﬁmtor is of
uerel n the protein degradatl on inhibitor is

the form
R¢

A

0] 0]

Rs/l\)\R

R is cyclic or acyclic, substituted or unsubstituted, branched or unbranched aliphatic;

2

wherein

cyclic or acyclic, substituted or unsubstituted, branched or unbranched heteroaliphatic;
substituted or unsubstituted, branched or unbranched acyl; substituted or unsubstituted,
branched or unbranched aryl; substituted or unsubstituted, branched or unbranched
heteroaryl; -ORy; -C(=0)Ry; -CO2R4; -SR4; -SOR,; -SO2RA; -N(R4)o; -NHC(O)R,; or -
C(Ra)3; wherein each occurrence of Ry is independently a hydrogen, a protecting group, an

aliphatic moiety, a heteroaliphatic moiety, an acyl moiety; an aryl moiety; a heteroaryl
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selected fromthe group consisting of tubacin,

bortezom b, SAHA, R115777 FTlI, 116Hol m nun- DOTMP,
wae®envasstri oxi de, 17- AAG, MGL32, sapoj argon, BOTUS2006/010676

NPl - 0052. 18. The nethod of any one of clains 1-16,

m01et¥ﬁi%§(yp rtgpogcﬁzﬁélﬁyr@lﬁb%ggélgd?a{i}fngﬂegk@? ?rlf %kyiglrgféx% fxe‘c’ceroaryloxy;
or het¥ofyethid rhbh%typr otein degr adati on i nhi bi tor is of the
formul a: Ox0O R3')~ R2 wherein Rl is C%C|IC or

aBy i hyglroguwleg% eyrligror gpxclis stubstifited or ypasHiaiedg branched or
unbratdhRA %H@Eag@i ?;lu 12 g?%@&gﬁ,cﬁégﬁth{%d QL f’i‘s‘i%séhth%d SHRGkk Y Lffranched

or uns or unbranc
heterohBpleatioadubptitatedar unsubsdtutddubmdclord armmbiagthdduicel substituted or

A —
unbra&dh@éﬁabt‘éfﬂa?ﬂ OR O&“@E‘*@}R&t L@@H{B b@ﬁn@@d ~@!RB IEWI@;{‘QQ@?RB, -NO,;

t
'N(RB-);@?HOE?&/M RA)Q(RB-)NM(I(e@)uR@e,chmccurre{D(cRAf BB 1s;dmdqmndemao¢1
hydro gt?ng%i%ﬁf:ﬁglgggrg% an gH{)ﬁ]ag]ﬁngcﬁg‘&P Ea: k%ﬁ’i gﬁéhatlg%xméty, an acyl moiety;

an aryD 8lo®t P haddiaddyCmoit B talkoxgNarg 164iY; arflithidy thino, alkylamino,
yl?mletjD a heﬁgroarff 109§v£?20 é??%ZSS A Y

dlalkyti@nnw@myearam?@ hetgspasyifhioanaielyyandar yl oxy; al kyl thi o;
ﬁfe{%{ 1{}} (igeﬂni'leﬁgg Lfc\‘ﬂ[c%ma clllcd u%LlJl(M eﬁ%{r ﬂgs%tltuted branched or

unbraiwhdd alightic halctigenacyeyic) Substi:tntea@y ohsubstlwwldsbnahmheddx @nbranched
substi ut ed, ran@@hed or . unbranch

heteroe@@ﬁ‘ﬂe: stfuird|or ansuyshiieds hrapehegror yg @Bglfthwleaubstﬂuted or
unsubB5ARE B cRED SNRILRRERE ar h%&ﬁs&laﬁédb&h@{shs éuéte@%raﬁ&aw or

or unsubstituted, branc or unbranche
unbragaliod heteraasd,; @Rc,uﬁﬁib)i‘td, tUeRc; BEH NN, 1SRchﬁﬁBamc&@d1c, -NOy;

NRJE Bt ol &%gg%h‘é{‘e?“bs 'otc%%%%c kg’%ﬁmhe Sendesly 2
hydrogeﬂ;wgo’t%g or B ahﬁ@ﬁ%metﬁhetem%}?ﬁ)ﬁ moidGHAdFBmoiety;

or -C(RB)3; wherein each occurrence o

an aryj ﬁ)@@@ér@d@,&ﬂrpyy MO 8K arglog;yoqlgﬂ{hlﬁgar@lft}ggpam@ﬁ, alkylamino,
dlalky‘?alnﬁlﬁg q{e'te‘}oé}mo?{%yor 1?6’(4??&9&@@'1&?&? %rgi yﬁ&ﬂ%hﬁ& eutlgﬁlafa{&%gatable salts

and deawtmesytherad)ikyl thio; ar yI t hi o; am no, al kyl am no,
di al kyl am no, heteroaryl oxy; or heteroarylthio noiety;
and R3 is hydrogen; hal ogen; cyclic or acyclic,

20. 3W9§ Fn'eﬁi&i%@t afy oH@éf@g‘ﬁﬂst lui & yheRG ARG degﬁ’m%@ﬂ ft88tior is of

I phatic; cyclic or acycli’c, substi'tuted
thefomméarbstltut ed, branched or unbranched
het er oal i phati C, substituted,or unsubstituted,
branched or unbranched acylisubstitut ed or

o 0
Y R

and pharmaceutically acceptable derivatives thereof;

wherein R! is hydrogen, or an aliphatic, alicyclic, heteroaliphatic, heterocyclic,
aromatic or heteroaromatic moiety;

nis 1-5;

R? is hydrogen, a protecting group, or an aliphatic, alicyclic, heteroaliphatic,

heterocyclic, aromatic or heteroaromatic moiety;
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unsubsti tued, branched or unbranched aryl; substituted
or unsubstituted, branched or unbranched heteroaryl;
wWo aR6/10258( =O) RC;, - CO2RC, -CN; -SCN, -SRC, - SORET/US2006/010676
-S@RC -N®2; -N(Re) 2; -NHC(O)RC; or -C(RC)3i wherein
0pC Uk R(:Nl ngent | hydr
pr ot ectq:ng ag?ﬁ"ub%r 2 a pl’1gvtclil i elts)wdra’gen & profctit group, or

an aliygiatic odicy givahéteroatipletiy, he@sfroﬁyb)vllc z{f@inﬁilél or hél&o@tro)fdatlc moiety;
noi ety; a heteroaryl noiety kox

ry
al RYWRHPIE: WAy [P BECURTRIPRS, of&% wyd ,ﬁa.)ken tagahmyfoammcahcychc
or r t iety; and
hég&g@}rncggewucill é)a/l?ra‘h aé%‘ﬁ‘;é%t a%?%hslg{ng?noand derivatives
t hBr isaf. all@batlcThhcywht H@tbr@efhphwtyc teerafyclid, atdiBatit-cktheteroaromatic
%rgl n the protein degradation inhibitor is of the
mila: R3 OO Y'X R 1in Rl and pharmaceutically
acY&@h b geri&an\blphMAS
hydr o %E gaeor an a}jl pha?nli{ﬁrlgﬁfeée;%m&gﬁﬁﬂgg gfdczflll%ﬁr%mam o
heterﬁ%fp 69’691@*725 aromatic or heteroaromatic noiety; nis
1-5; R2 is hydrogen, a protecting group, or an
al i phatic, alicyclic, heteroaliphatic, heterocyclic,
21. arBiramneibodbf et eeaeolim 1] GTWheieYn thé %a@otm d%@%éﬁ&?&ﬁ%nor is
g/PSZOOG/ 010676 X is -0-, - , =S, or -
one ORREE N R2A i s hydrogen a prot ecting group, or
an aliphatic, alicyclig, heteroaliphatic,
het erocycl i c, aromati cl|for heteroaromatic npiety; or

1’1’1016

wherein two or L nd - B2A taken
together, form an B cyclic or heterocyflic Gfbiety,
or an aryl or hetergaryl noiety; R3 is al i phati c,

alicyclic, heteroafliphatic, heterocyclic, aromatic or
het er oaromati c [ and Yis hydroe or an
teroaromatic

al i phati c, AN grocyclic,
) g ¢
any one of gdns 1-16, wher eip

aromatic ( ¢ nmet hod of
degradation~nhibitor is one of

he formul ae: 0O

O,N
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H HNSOH O O'J-" OSSO N OHHNNSOH OO0 SO
02N N 111 WO 2006/ 102557 PCT/ US2006/ 010676

W0 2006/102557.. O H HNSOH 0 O)-1" OS*"~ (H POT/HS200H010676
SOH 0 0)-1" OSSN OH HNSOH 0
o e e
N
HN “SOH
PN :
0 0
S
\/\OH
0
N
HN oH
PN :
0] 0
S\rs
N
0
N
HN “OH
PN .
» 0 o]
N
S l N
/
0
N
HN OH
)\ o
0 0
<
0

OH

ig
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0)-,, OS OH HNNSOH )-1', 000 \ O\ OH HN

SOH 0 0)-1" 0S\ | /N 112 WO 2006/ 102557
WEON6WBA806/ 010676 22. The net hod of any one BET/TBZN068B10676

1-16, wherein the protein degradation inhibitor is a

compound of formula: OH N HNSOHO 00S HON\ /

23. The nethod of any one of clains 1-16, wherein the

22.  PTRE Rlethod@ghadlahd ONc1hiRfi1bi 8, Qfhekdin @e prbfeth de@idndtion idhitkor is a
HN SOH O 0 0

compound of formula:

0]
H
N
HN on
0
o o
SYO
HO N /
23.  The method of any one of claims [-16, wherein the protein degradation inhibitor is of
the formula:
0
N
HN OH
)\ 0
0] 0

24.  The method of any one of claims 1-16, wherein the protein degradation inhibitor is a

compound of formula:

113



S "ON 24. The nethod of any one of clains 1-16,
wherein the protein degradation inhibitor is a

waeopaonsd7 of formula: 113 WO 2006/ 102557 PCT/US2006/010676

PCT/ US2006/ 010676 R1 X XY Art \Ar2 R2 wherein,
each X is independently O, S, CH2, or NR3; Y is O S,
CHZ, or NR4; Arl and Ar2Z'are each independently an
aryl group; Rl is a lower allcyl group or an aryl
group; R2 is hydrogen, ower al kyl group or an aryl
group; and R3 is hydXogen, 4 | ower al kyl group, an
aryl group, an al kyl ¢arbonyl|, an al koxycar bonyl
group, or an am nocajbonyl 25. The net hod of

cl ai m 24, mher?i X s _#61 bqt oEbuAgences 0; Yis
S; Art is phenylMor subsftituted phenyl%™Ar2 is
heteroaryl, nore preferdably optionally substituted
oxazolyl; Rl is phenyl d¥ substituted phenyl, nore

Whaﬁggeferably 4- am nosubstituted phenyl; R2 is hydrogen.

The method of any of clains 1-16, wherein the
PesSheX 1 idesieadadilyam, §, WH Dbt RR,i nhi bits  HDAC6
enzymatic activity, thereby inhibiting aggresone
m¥dis & 8d ChhotidfRe;degr adat i on. 27. The nmethod of clai m

A BEAS eR I p ARl BEBOERME" Tty or honcs

tR@kﬁb@m&ﬂﬂkbl@bﬁgoﬂ@gmﬁsgﬂﬁp?Ed:ated prote&g )
degradation. 28. The nmethod o aim 1-16, erein the
pf%f@?y TQEEYr apRter 8HkYl BIOPBIOF 8B anyd SIRHP Y esone

R3 is hydrogen, a lower alkyl group, an aryl group, an alkylcarbonyl, an

alkoxycarbonyl group, or an aminocarbonyl group.

25.

The method of claim 24,

wherein,

26.

X is for both occurrences O;

YisS;

Ar; is phenyl or substituted phenyl;

Ar, is heteroaryl, more preferably optionally substituted oxazolyl;

R; is phenyl or substituted phenyl, more preferably 4-aminosubstituted phenyl;
R, is hydrogen.

The method of any of claims 1-16, wherein the protein degradation inhibitor inhibits

HDACG6 enzymatic activity, thereby inhibiting aggresome mediated protein degradation.

27,

The method of claim 26, wherein, the protein degradation inhibitor inhibits the C-

terminal aceylation activity of HDACS, thereby inhibiting aggresome mediated protein

degradation.

28.

The method of claim 1-16, wherein the protein degradation inhibitor is an aggresome

inhibitor,
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i nhibitor. 114 WD 2006/ 102557 PCT/ US2006/ 010676 29.
The nmethod of claim 1l-16, wherein the protein
waegwadssi on i nhibitor is a proteasone i nhibi POT/USB06/010676
The nethod of claim 29, wherein the proteasone
inhibitor is one or nore of bortezom b, MG132,
sapoj argon, or NPI-0052. 31. The nethod of any one of
29. CirRé ARthbd b8 clanhiar B9, vhchen MePreibih ddeeidagadt inabiloh i HhrbRhsome
. is a peptide derived from HDAC6, dyenin, an
inhibifgrt er m nal peptide of HDACS or C-terminal peptide of
HDAC6. 32. The nethod of claim 31, wherein the
C-termnal HDAC6 peptide is sufficient to nodulate a
30. pm&mm&m&g oftlain Qﬁ] Wher8id. thd bﬁbtdli@(bl’gé d}k@ﬁitcﬁﬁlslyoﬁ orQila@‘émSﬁ I
14- 16, erein the phenotype is biological or clinica
bortezé’é‘éfﬁg\ﬁgég’%ﬁaﬁ‘%%rﬁ%ﬁtﬁep&'%%garti cul ar treatnent or
conmpound, anem a, thronbocytopenia, neutropenia,
osteol ytic | esions, bone pain, immunodeficiency, renal
31. i hbamkthodefieyy ondyimdains! led6i wherain ehmpprotedty degradatibu imghibitor is a

. .pl.as el | rcent age, of mal j gnant | s .
veptidf SBRURLETR ED AR %8 RS b rerRmaLikagis of EDiCqas Grgmina
peptideb@smnee! | s, |evel of aggresones in mature plasma

cells, HDAC6 ubiquitination in mature plasma cells,
HDAC6 association with dynein in mature plasnma cells,
32, CPhd Mg YL 8 W HRESHROELARLBH BRI ABGhD MRSt 1o
plasma cells, Tével 0 caspase-8 in nature plasra
modulaeld shenb®pebf #6cIPARP in mature plasma cells, thym dine
uptake in mature plasma cells, dilated ER ci sternae,
aggregation of mature plasma cells, deposits of
i | i 111 u . i ..
B St pE Rt Bkl linical
sequelg¢ @it rspinse¢ vea patitulbareapmentter nsmpstmal, enaiacthidmlmoegtopenia,

requl ati on, .necrosis, markers of. . apoptosi.s, opt osi s
neutro i (Meafidic Aiciso By st PO SEPTRE. e Briartioney:
hyperdal RASARABEASiGY BF HaQird plak@e BN L qae&ts:ﬁh%e ofafslignaaidedt | RBtylation
of cellular protein deposits, or global acetylation
state of fbulingFpopiests|of imature plassuarcals ¢Vl of aggrespaicn &1 mawre mhagna cells,
HDAdE&l{lgﬁtiﬁéﬁ L RLMgR: 1&@&%%%[1% }ﬂ)ngé%rass%%%ﬁbﬂ wRREay e in R wature
0 vel of ‘aggresones, ronbocyt opent a,
plasmaealls| edietur dvetsifedigiinthatedProwRs il oaeurd plabma cells, level of
i nunodef i ?i ency, renal __insufficiency, hypercal cen a
caspasg;jgé%

HEREPGPlasmaRet Iy leved PRB ART dB madure pbisiarfe iy dhgpidine uptake in
matureggllla%rﬂél 8dls, dﬂ:ﬁ%# E%( Sﬁsfaéifﬁe% 'S?%egﬁkﬁliﬁ T MR ogllg?%gos\i/\%of

s, level aspase-8 in mature
immuR@deulie? 57 aRET PlaiS2008)s0de818ionpitas nbnwehis®ne bevehs, global
ubiqui&ﬁ%t#oggsg{%g %ﬁthg?%%&rg%tnys[ setatglo?'ségl? C)(/:c% Lesg’ula%gn, necrosis, markers of
apoptosis, apoptosis state, Russell body formation, Cystic Fibrosis transmembrane protein
receptor state, and modulation of cellular protein deposits, or global acetylation state of

cellular or extracellular proteins.

34, The method of claim 33, wherein a decrease in one or more of level of aggresomes,
thrombocytopenia, neutropenia, osteolytic lesions, bone pain, immunodeficiency, renal
insufficiency, hypercalcemia, aneuploidy of mature plasma cells, percentage of malignant

cells, thymidine uptake in mature plasma cells, level of full length caspase-8 in mature
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plasma cells, indicates that the treatnment is
ef fi caci ous. 35. The nethod of claim 33, wherein an

WO p@6aese7 i n acetyl ati on state of tubulin, HDABBI/US2006/010676
ubiquitination in mature plasma cells, |evel of

pls S5yl BoBOEREP 5 Pt €Y Ba®lr o e oR B Bl
plasm@&éﬂseinﬂﬁ:ate@ et %e&feaﬁﬁérﬂlﬂé éﬂﬁe@dm@n | evel s, apoptosis,

mar kers of apoptosis, cell cycle deregulatlon or
deposits of |nnunoglobullns in mature plasma cells

5 b 5EER o Pl 2 RSP AE e SRR R ipacs

ub1qu1hh£’tﬁcﬁﬁh@@dtu1‘é?imhfa dell9meel oS¢lbhvatfornd 6f ca'Eb@erSE;ﬂdV@ﬁoﬁlﬂeaved
claim1-16 urther conprising determni n%ut he

form @M%tnegroaﬁe%@t%@n stafq @lrnoa-HEeBNBIOKERS: 6 u%@r ubiquitination

38.
vl e L B Bl By e R o BB B - g
immuogdctading nbmaﬂuoegplaﬂha sdlsphdicatés that the &estutap&rstefﬁcﬁl@muﬂ'h e
nmet hod of any one of clains 1-16, further conprising
adm nistering a therapeutically effective anmount of
36, OTke BEth’(’ﬁEro?cBﬁﬁi'ltl@ﬁﬁ{hepﬁ&hﬁﬂlﬁng%ﬁéﬁ‘ﬁ?galE’i’ald l?dnﬁ € $rom a
to the subject or cell. 40. The nethod of clai 9,
subjecivher ei n at | east one of the additional protein
degradation inhibitors is an aggresomne inhibitor. 41.
The nmet hod of claim 39, wherein at |east one of the
37. auke inktiodlof praih 8 16, Gedieddathpding datbinkiningrthe subjédt’s phenotype
proteasonme inhibitor, 42. The method of ¢l ai m 39,
after a«ﬁﬁ@ﬂéﬁ netio of Bemenbwih tsrspeindegsgetiemmhiditarnni bi t or
is one or nore of bortezom b, tubacin , MG132,
sapoj argon, or NPI-0052. 43. The nethod of any one of
38. cThdé methbd b6 clafmirlt He furdenpempiising obmining a segohdibiological sample
gre tment or progress of the cell or subject. 116 WO
from theyirh2557 PCT/ US2006/ 010676 11" Ilnr '1 9
Coe e oo 44. The net hod of any of
clains 1-16, further conprising obtaining the protein
39. d’élgﬁ mdthorl off aiy b f daims 4516, Ferghemsomptsiog agminigerengd

therapg\%tlcaﬂg reéfegt%v’e angaﬁiltélE%’f: cﬁlge?ogpérécgrg’ Ia%&gélgal 1%90'?? ?g{aﬁ% i agﬂé%%tors to
the subjestr@rall. agent, bi ol ogi cal agent or an

anti-inflammatory agent to the subject. 46. The nethod

of claim45, wherein the chenotherapeutic agent is

PSRl of phb30) e I He (T R Bofi degradation
inhibitors is an aggresome inhibitor.

41.  The method of claim 39, wherein at least one of the additional protein degradation

inhibitors is a proteasome inhibitor.

42.  The method of claim 39, wherein the additional protein degradation inhibitor is one or

more of bortezomib, tubacin , MG132, sapojargon, or NPI-0052.

43.  The method of any one of claims 1-16, further comprising monitoring the treatment or

progress of the cell or subject.
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exenest ane, cycl ophos-phan de, epirubicin, |etrozole,
torem fene, fulvestrant, fluoxynester- one,

WO p@stiozsamab, met hot rexat e, negastrol acet at e, PCT/US2006/010676
docet axel , paclitaxel, testolactone, aziridine,

B M R O —

degracfa?lon]'ﬂﬁblﬁ@rt hod of any one of claim1-16, further
conpri sing conparing one or nore of the pre-treatnent
or post-treatnment phenotypes to a standard phenotype.
45, 4 heI} )ﬁ/aé)geolflsan? gé %f;érl?iespo§6dIf\nrﬁ]\gherr%hrrﬁﬁ%?@gSc&aﬂm&mstermg one or
more dsiecf elieantiergriutic agenpapdibaéd &engfhofieblas a%éh@ bidlagicaBideator an
of claim 48, vvhereln the reference cell is one or nore
anti-inflemoptoly AZPBAIP e SULKSE s from t he subj ect, cul tured
cells, cultured cells fromthe subject, or cells from
the subject pre-treatnent. 50. The mat hod of claim
46. 4%he wiethodiaf clalve 46eWherefr thechdieotherhpardic ages ibtanmxifan,r ow

trastuzf?tg}ral%na el lqogﬂ(‘]xﬁlgs &%tfglgr Lﬁgg:lﬁgl ?\Eﬂ%:a b rglgzgce 1@8 gl(,: lar?aasgrozole

exeméé%lnla Soyc}%bli@i pIeRhil 8 &plabiche D zoRORRnTRHe ofMl\%'Sﬁ‘%aﬂuoxymester-
s, prinmary cancer cells, patient defived tunor

one, tr@@tummatn memlmtremteoang:aé‘rrgmetam;rdomeémaehtsx@mes:telak:@pe

or. astroc S,.
aaira 8 ViR F S Bingy Bovelery TBleo S Stiadridl RO Lo tEERine. or
vincrigte@r adation in a cell conprising contacting the cell

W th an aggresone inhibitor. 117 WO 2006/ 102557

PCT/ US2006/ 010676 52. The method of claim 51, wherein

t Al alil E
47. H?)% C@Qﬂ@g%‘?gﬁ}é Qﬁeoéiﬁdo%m Qgr % gé})lﬁl?lb 1 gﬁ%o?ﬁrgag 36116 or m01e of
the pré-trhathient orgost-reamsoinphepotypes to a stagaridadichotgpe.n t he

cell. 54. The nethod of claimb51, wherein the

aggresone inhibitor is tubacin, a conpound of <claim

48.  1%he Althdd ©OORANAY, WHSBHI th Qandi¥d BhdRiyRds 2 c%h@%%h&i?lg
55. A method of identifying a candi date conmpound to

phenotyphiibi refprentectell dtegpuldten ofcells. a cel |, conpri sing:
contacting a cell exhibiting aggresone formation with
a candi date conpound, and determ ning a phenotype of

49. tTee method ofbRie! l48 Wﬁéieinahd: fofereficet 3@l 1@81@61@1&1?161% df$he following,
i ndicatjve of the efficacy of the conpound.

The
cells fipgp Hggubiecte Pulfredsellsyrrdugidcellp Sroanihe sheied meélé fiiogn the subject

pre-trédfife®f NMOT € of a small nolecule, a peptide, or a
nucl ei ¢ aci d.

50.  The method of claim 49, wherein the cells from the subject are bone marrow stromal
cell, (BMSC), a peripheral blood mononuclear cell (PBMC), lymphocytes, hair follicles,
blood cells, other epithelial cells, bone marrow plasma cells, primary cancer cells, patient
derived tumor cells, normal or cancerous hematopoietic stem cells, neural stem cells, solid

tumor cells, or astrocytes.

51. A method of inhibiting aggresome mediated protein degradation in a cell comprising

contacting the cell with an aggresome inhibitor.
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57. The nethod of claimb56, wherein the nucleic acid

is an RNA, nRNA, RNAi, siRNA or DNA 58. The nethod
wobtoosl1edsatT 55, wherein the peptide is a pepti dePdrUB2006010676

fromthe HDAC6, the dynein-binding domain of HDACS,

~orher TDACdamai.n Qf HDAC6, the N-term nug of . HDAC6 aqr
52\ Rl ot A TR . WERES the a8E Rt Y desradavian i Bedlated by
HpAbierein the small nolecule is contained in a

mul ti-channel arrayer library. 60. The nethod of
claim55, wherein the step of determning the

55, RERBARS 43 R A P SRR v

degraduicRan ti@d,celonpri si ng: contacting an cell exhibiting
aggresone formation wwth a test conpound, and 118 WO
2006/ 102557 PCT/ US2006/ 010676 evaluating the cell

54. ffl’hé f}x‘@t}{& o?%?\thﬁ%tl;w [rfthE a%&%ﬁﬂnﬁ%it‘apisq{lbﬁ'n a compound of
nodul at1on of one’of nore enotypes to are &rence

claim V&) arer dosapminnd nitntified bya tfediodtdfeldimst?. conpound nmay be
useful as a protein degradation disorder treatnent.
62. The nethod of any one of clainms 51-61, further

55.  CANREHSH BYiMRESIIP IandidtcRREIRHPR infibil f16teffidorahti6s in a cell,
an initial period of treatment with the protein

compiggg-adat i on i nhibitor. 63. The nethod of claimb51-61,

wher.ei.n t he,ph type is a hiolaaical, or clinical
sl e - BHRRELD N EetSofe BifiePEh i Pfonfidhll PRipound, and
C aspabinthe d piehoighe of 4B @Bl avhdréih eiadRtaioaRE Medphenotype is

. .. heutropenia, osteolytic |esions, bone pain,

indicafingrphibg efficare aEthe cpmparnd. nsuf f i ci ency, hypercal cemi a,
aneupl oi dy of mature plasnma cells, percentage of
mal i gnant cells, acetylation state of tubulin,
apoptosis of mature plasma cells, |evel of aggresones,

| evel qof aqgres s.in, ture plas el | s, HDAC6
56, ubhe et R FID PO R GGIRR POIFCRLR ThaRe pompieRd pgmall
molecGR! h peptiddDALn@IGOGEat i on with dynein in mature plasma
cefls, cellular levels of ubiquintinated proteins in

mature plasnma cells, |level of caspase-8 in mature

7. PABRTARG e 36Ok PR AT KR AR, s

or DN@y.st ernae, aggregation of mature plasma cells,
deposits of imunoglobulins in mature plasma cells,
acetyl ation state of non-histone proteins, global

58. g?h% g{efﬂoﬁ%tf:cféﬂn%% fierRfn i ﬁ%;gcﬁieliwi ﬁé%@{egg?g&g #om‘c‘t}l@hﬁACQ

cycle regulation, rosi s,
the dyapiogtinding dompinptf GEDACS} the @D AU dsmhin AIGHIYA CH pthadN-tepminus of

stic fjbropsis n nbrane protein receptor state,
HDA(%GI %é]feml}n&ﬁoghb?é%ﬁl ar protein deposits, or
gl obal acetylation state of cellular and extracel |l ul ar

proteins. 64. The nethod of claim 63, wherein a
59.  déhbe mgthediof clafre 561 whereim thé smald miodeculegiy ebntained in a multi-channel

arrayer library.

60.  The method of claim 55, wherein the step of determining the phenotype is by image-

based multidimensional screening.

61. A method for evaluating a test compound, comprising:

contacting an cell exhibiting ageresome formation with a test compound, and
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aggresones, thronbocytopeni a, neutropenia, osteolytic
| esi ons, bone pain, inmmunodeficiency, renal

WO p®df163567 ency, hypercal cenmi a, aneupl oi dy of nRCTIUS2006/010676
pl asma cells, percentage of malignant cells,

evaluat] h%glg%&rﬂefogg% niéecghf%ﬁ t];é{‘f?%glﬁi?lis gxﬁééqtyod é@l@} off qne of more
henofy.ﬁeb td £RGérbnd@ARRel iP airBididatiof ias tR te€ lcbpo@id may be useful as a
ation of mature plasma cells, |nd|cates that the
protein @ﬁ?&ﬁ disprérfieamanbus. 65. The method of clai m 63,
wherein an increase in acetylation state of tubulin,
gl obal acetylation state, acetylation state on
62. n®he hietttodrd apy ohedfidaintdBACH1 Lfbﬁhﬁ:icbhipalmngmlefennh‘ﬁﬁyai phenotype
cells, level of cleay form, of caspase-8
of the Bl Bt s @ bpstpdcs epishens th%r@r%% flegtaddlicadpbitoron
state of non-histone proteins, cellular ubiquitination
| evel s, apoptosis, markers of 119 WO 2006/ 102557
63. P@W wSHOd6/f 0lode 56— 6la|zydmm e, pherdtype isel laolcberceg@n czlmw@hsequelae

. b t
e B Bl R LR DL S B BB S
neutroﬁieﬂhh osbtedfytie! 18dionsd Bonahed, @mithuinb @e RN &Y aﬂehﬁl@lnélﬁﬁ&lléncy,

| mage- based nul ti di nensi onal  screen ng. 67. The

hyper%qeﬁe@ peuRlpidy of gpturgplasap gellh erceriage ohmpaligngnt eclisrasetylation

Ay e

maturevblasmed nelish BDsAMG ebitjuidinatidre HIRA C6 ubiqaitihatiemnin mﬁﬁre Pladond cells,

r treatin ot ei n degradati or der
HDA@%]S%%‘HOW&B%V%IWmat Someribr b arisls efbintinated
protei @ RGRWIAeR! deVis A6RE RE @el%k&‘seegsfnerﬁ&ureﬁﬁbstlﬁa cétid dlevel 9 PARP in

prodrugs ” thereof; and inStructions for use.
maturéplasros cellsathyngdine whiekeimmbtues wlesipocals, didatert ER@mteram a

sition.co [
sgsredHIgh TPERHE Be SRR Sencbh® S BtRRasToHile® inmpuem elasmredl.
acetyl@hvar st 6o Bistorie PEREIAL, AR GG LRkt on ate Of BRUeBIRproteins,
osition conprising, a therapeutically effective

state Oéﬁ%rlﬁmclefegahhan NSEIPRIS| mad@gsrﬁdta@pt@ﬁsﬂ apRpleisis grate Rapsgell body
forma’{?\il‘? gﬂﬁ%hﬁ? r@(sn‘?e Qﬁeﬁﬂb&x c%‘é}?x; sttgcé %dlrli' (ﬂltlat on of cellular

e conpos I'0 rea
proteiis ddyjosite, os gfobel dcatyldtionmstads oseedlakp hhd)bzetratcelhﬂalp;br@temsn
degradati on di sorder, and packaged with instructions
to treat a subject suffering fromor susceptible to a

64. pm; ﬁbfho@ 89 mﬁ%s O&}h&bm&efeas&% orfAr b BE Sbnily! gé@ of

acid nol ecul e encodes a pol ypeptide derived from
aggreSHmAmhrmvtl@p}éﬁonemhelepme@@ptostdelytm @slo@x,pbce)s s)enh | n cell
1mmunoclg: 191e15\cy3 gﬁggg’éﬁﬁ‘gl?%i h%/%gr%a cen%l]a aneuplou%y op mature plasma cells,
percentage of malignant cells, thymidine uptake in mature plasma cells, level of full length
caspase-8 in mature plasma cells, level of full length PARP in mature plasma cells, or

aggregation of mature plasma cells, indicates that the treatment is efficacious.

65.  The method of claim 63, wherein an increase in acetylation state of tubulin, global
acetylation state, acetylation state on non-histone proteins, HDAC6 ubiquitination in mature
plasma cells, level of cleaved form of caspase-8, level of cleaved form of PARP, necrosis,

acetylation state of non-histone proteins, cellular ubiquitination levels, apoptosis, markers of
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73. The isolated nucleic acid of claim72, wherein the
nucleic acid is derived fromthe nucleic acid

wer@odd1sg7t he C-term nus of HDAC6, am no aci dsPdB9SHO&010676
of HDAC6, amino acids 500-790 of HDAC 6, am no aci ds

SDoDIGrgi0 71 508, 9e PRSP 982 BRSO T GeeA T oe PR g ragt Ui Plaoma cells
indicafd GhR e B&idefis 6f@hddbus? or 73, which is at |east

about 60% identical to the Cterm nus of HDAC6, am no
aci ds 439-503 of HDAC6, amni no acids 500-790 of HDAC

66. (13?2%61 e gao(%‘?ﬂazm vaa%%léﬂnuSp SrEmgd & 8§' klga‘%%lr%g?ﬁl t%ﬁmensmml

screenfrds. Whi ch is at | east about 80%|dent| cal to the
C-ternm nus of HDAC6, ani no acids 439-503 of HDAGCS,
am no acids 500-790 of HDAC 6, am no acids 781-931 of

! n - T
67. e ReuR delfifBIPan e Re fsGfinold i (aRBEE spal)
molechldeapemale, tra tivdeiCacitler m nus of HDACGE, ami no aci ds
439-503 of HDAC6, am no aci ds 500-790 of HDAC 6,
am no acids 781-931 of HDAC6, or the am no acids
68. 1Tﬂs§ﬁlethz>a of Hﬂﬁ ohS6f @higd 104¢] ﬁh&eﬁ%@s&?ec@ bAIh&céR is a human.
whi is at |east about 99.9%identical to the G
term nus of HDAC6, amni no aC| ds 439- 503 of HDAC6, amni no

790 D, no, aci ds
69. - FASULErOF P e ore 0o MBS S Bl
P& byRpEIndde ctidmniMes phiemactiifely avbepladldestds salts, and prodrugs
pol ypeptide inhibits aggresone nedi ated protein
thereo@é’@ﬁladatl on. 79. The isol ated pol ypeptide of claim78,
CORRY am no acid sequence as identified by
C—terér%ﬁirrllggolo 'HDAC6, anino aci ds 439-503 of HDACS,
am no aci ds 500-790 of HDAC 6, am no acids 781-931 of

HEﬁCﬁé ?r th am ne, i ds 1-480 80. The 1lsol at% I
Bt plaim 57, hexpip, corpppung i PrEFRat pbd phamapeutice
compds@ashi corfRiding00Merabslanbil ¢ af R fantihe
R A e S A R S
pharmamtwgalébcmsptsbiecmr@r of HDAC 6, amino acids 781-931 of
HDAC6, or the am no acids 1-460. 81. The isol ated
pol ypeptide of claim 78, wherein the peptide is at

71. |Aq:ﬁ1hkzéglaﬂl¢b ?Q&(@lbtﬂ@@ﬁ}bl@ﬁlﬁg,h@hﬁ euBi0&l 1308 Tk € adbutthd an a
erm nus qf . HDAC6, anmi no acids 439-503 of HDAGCS,
proteip ﬁ?%daé@ndahlm apd o RberMSAEti@ly AppaRiabie sarsery rilggnt, wherein

the cofﬂ?@‘ggon Bt frﬂt%@@ﬁ]f&otré@gg as \Aﬁlﬁe]é&%uffeﬁgg rdBor éﬁgc!e?ﬁﬁlg to a protein

eptl claim reint pept 1
degrada@as t:hsahhutanﬁ Pacliaged tithahsttuotiausyto dreet aasub]mlt suf@drirtghfeom or

rmnus, o C6, .anm no aC| ds 439-503 of HDACES,
Suscepgﬂﬂent(? aqEplgin ‘%@fﬁ%@@n ggo am no acids 781-931 of

HDAC6, or the am no acids 1 460. 121 WD 2006/ 102557

PCT/ US2006/ 010676
72.  Anisolated nucleic acid molecule which encodes a polypeptide derived from

HDACS6, wherein the polypeptide when expressed in cell exhibiting aggresomes causes an

inhibition of protein degradation.
73. The isolated nucleic acid of claim 72, wherein the nucleic acid is derived from the

nucleic acid encoding the C-terminus of HDAC6, amino acids 439-503 of HDACS6, amino
acids 500-790 of HDAC 6, amino acids 781-931 of HDACS, or the amino acids 1-460..
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83. The isol ated pol ypeptide of claim78, wherein the
peptide is at |east about 99.9% identical to any one

woroenossof the C-termnus of HDAC6, am no aci BST/US2006/010676
439-503 of HDAC6, am no acids 500-790 of HDAC 6,

R T

the C-@@Qﬂlﬁls%f@fDﬁGS OfhhiRe 23idpaby-BeP b HB A0S/ iafndcidd HST90 of HDAC
about 80% sequence identity to the C-termnus of

6, amippAacEs 78 YA b oAHIACo 29 tisomnipe acigpAAES0. ani no aci ds
500- 790 of HDAC 6, am no acids 781-931 of HDAC6, or
the amino acids 1-460, and characterized by the
75. altht isolatdédonucidi¢c Biidl opelaine 7D o2 rvadeli isam leaSSabot §08%6 Ii'dwbtlcal to

of treati protein d adat di sorder or cellul ar
the Cfrrppnsl é%'}?%ﬁ%%lap a@tds ‘e‘g ﬁﬁﬁ?@é@ AR RS %&9 199 of HDAC
6, ami%%bi%tml 30%?Fﬂj 1ﬁ£5&8§'1\41%oamum of an RNA

to speci |ca |nact|vate t he HDAC6. 86.

The met hod of cI a|m85 vvhereln the RNA is an RNAI,

6§ BRI RGeS w7 7-bon o ot gt PR GGFREA1 to e -

termirftR P HIA 06, 22480 8cif 439-H0DY HDAT R a@ld dcidd WOLHIONE HDAC 6,
t est agent cont act i ngethe cell with a test agent;

aminoracigst 8P 3 o FHACOutthe amiorasidsdrdafary ant i body

specific for acetylated tubulin; treating the cell
with a second primary anti body speci fic for acetyl ated

77. | The ivelated meddi¢c agd bhelakel?, \Wht:lhlsaitﬂéaﬁﬁdbo&ﬁ@%?%&ﬂemlcal to the C-
r the first rimary . antibody

f f
termifi 9 PAAC AT SIS Saro T SUAD A Bt Acids 09Tt dpAC 6,
aminoMctd ﬁl%@%@{ﬁ&é@r@%&’arﬁ% f?g ecific for the

second prinmary anti body an ed with a uni que
fl uorophore, wherein the fluorophore is different from

the. fl.uorophore oft ir co da antj bo

| A T RED BN Yt TRaC B R nE B pRg e fppbit
aggresduathediatel ?%t&lh@le gxtem. of 1 nhbition of both TDAC and

HDAC. 88. The nethod of claim 87, wherein the cells

are derived froma hunan cancer ceII line. 122 WO

g?ﬂ@ mﬁ&%eﬁsgolf@ %f&gl[mo’}é)g Bg EH %mni% %c%j sé)(fueﬁéeaas

erein s are rom a
identified by ﬁ#ternmied oD ACH| hminomldsgleQ B3 A HIRAIOE, anﬁiiﬁﬁtablﬂls 600-790

ofHD%%J_g aggr?oAgc TE@%CHI gﬁ i bi prS| ngnct) %ﬁds”ﬁ%(?d of claim

80.  The isolated polypeptide of claim 78, wherein the peptide is at least about 60%
identical to any one or more of the C-terminus of HDAC6, amino acids 439-503 of HDACSG,
amino acids 500-790 of HDAC 6, amino acids 781-931 of HDACS, or the amino acids 1-460.

81.  The isolated polypeptide of claim 78, wherein the peptide is at least about 80%
identical to any one or more of the C-terminus of HDAC6, amino acids 439-503 of HDACS,
amino acids 500-790 of HDAC 6, amino acids 781-931 of HDACS, or the amino acids 1-460.

82.  The isolated polypeptide of claim 78, wherein the peptide is at least about 90%
identical to any one or more of the C-terminus of HDAC6, amino acids 439-503 of HDACS,
amino acids 500-790 of HDAC 6, amino acids 781-931 of HDACS, or the amino acids 1-460.
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00 R3')~ R2; wherein R is cyclic or acyclic,
substituted or unsubstituted, branched or unbranched
wa@bkeoeheassT; cyclic or acyclic, substituted orPCT/US2006/010676
unsubstituted, branched or unbranched heteroaliphatic;
© substi“t'uted "or~unsubsti tuted, branched or unbranched
acyl; substituted or unsubstituted, branched or

83. U'T’Pé' ﬁBEttb%q)o%Vﬁégude%‘m&hf 1, $theRin ‘e}fésjiégﬁ&é itsléi ﬁeﬁs’t a)bout 99.9%

branched or ranched héteroaryl; -
identicalCopaRa; one SRAjore SORAC-tegoimma ol HAARA), zrncha@(i F150%ef HDACS,

anino G 0S5 SN R PRGHY SRS T Gy SRR 1400

a heteroaliphatic noiety, an acyl noiety; an aryl
nDiet% a heteroaryl noiety; alkoxy; a%éLoxy; i .
84.  afRprionmdichaopiaing cpolummckstidarappbierfsacodman RYastids having at
9
least aE@Jg%rO /agéﬁlugﬁ%?é 1den?irty Jc'beth? 'Cgf%‘ér%f llglg b{g E‘Aé‘é ¥t 1?? (?s %39 -503 of
HDA(Iﬁj sanmm adidst 300~ 791ilrczfrH:]DAtE 6:)ram1mmdm1mﬂ‘ﬁ1e% lad>f i I ACI6C or the amino

., C i C acyg ubs Jtuted or unsupstituted,
acids b?é%ﬁ@aﬁ%factawﬁ%féﬁéabl ihetPdryaIt; .Pmﬁ@p.dggraé% i tuted
or unsubstituted, branched or unbranched acyl;
substituted or wunsubstitued, branched or unbranched
85. apyhethedipBirdating e prateinudeguadstion disadsr dircalalaeprodiferation disorder

comprl G PN Rl S A s T gt o7 S SROURiLT R T
specifieblly binBBh& inaoshedtet gpalrsoccurrence of RB s
i ndependently a hydrogen, a protecting group, an
aliphatic noiety, a heteroaliphatic noiety, an acyl
86, DPheAUhod 3P pRfnfes G N ERRA £LAKNAL TROFAYan BLKRNA, or
aryl oxy; arylthio; am no,
ribozydieal | yl am no, heteroaryloxy; or heteroarylthlo noi ety;
and R3 is hydrogen; hal ogen; cyclic or acyclic,
substituted or unsubstituted, branched or unbranched
87. ahIRAARLA 6f idEMfYing }%A@%@D&C 11%1—191%&5 LtHE BRI comprising steps of:
unsubsti tut ed, " branched or unbranched
hesoeidieg 4 gilat i ¢; substituted or unsubstituted,
braggped %t unbranched acyl; substituted or
JSUSEHE ¢ G&FE*BY anched or unbranched aryl; substituted
cwomwmaugﬂknkukaﬁlahﬁﬁ@&h@d or unbranched heteroaryl
- C(=0) Rc:
fs@me the lthgﬁrwwesemméss ?P@ffﬁ @szwﬁlﬁwcmbwém

o ccur % ?rl1eccee|ﬁ§§i(t @‘ B&OHQ lir?c% mgé%%? fi?@gg"%&a’ ¥ %J%}ﬂlated lysine;

pﬂr@ﬁmgttlnmcg:llgwmhjp) ;ﬁrﬂ mec&lndaﬂyahtlbodym;)etlﬁp for the first primary antibody
ﬂﬁ{g hat i nmet%5D an acyl noiety; an aryl

and la ﬁ@t getegppior i ety; al koxy; aryloxy;
afrdaing thé)aella&/iiﬂll 5 Béc%nd 30oR@ar %hﬁbfé%ﬁ‘p@&ﬁc f(gﬂ 18t K¥bATbRRary

het er 6ary g het er oary
an‘flbOQh amdﬂabléead Wit Ialuyucalc cfblpt@bbm, whktein the rﬂﬂloct@homs dif&sent from the

ﬂuorophore 5P {he first secondary antibody;

(

imaging the cells based on the two fluorophores; and

quantitating the degree of inhbition of both TDAC and HDAC.

88. The method of claim 87, wherein the cells are derived from a human cancer cell line.
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92. The conpound of claim91, wherein R3is HO 93.
The conmpound of claim91 of the fornmula: R 0 0 R2

WO RB6)imsF7 wherein n is an integer between 1 apdr/5$2006/010676
i nclusive; and each occurrence of R3' is independently

o 26 B AR BhE Br CERDR Rkl i Bl 55Tt myeloma

cell ligy/clic or acycllc substituted or unsubstituted,
branched or unbranched heteroaliphatic; substituted or
unsubstituted branched or unbranched acyl;

90. o yﬁﬁﬁoﬂhg%eﬂ 1ﬁ?@g§1£§ﬁbt&€ ?ﬁé@%ﬁﬁﬂg?ﬁsu@%ﬁ%%&ﬂ&%f claim 78.

unsu ran

unbranched heteroaryl; -ORc; -C(=O RC, -CO2RC;, - CN;
SO2RC; -NO2; -N(RC)2; - NHC(O) RC;

91. 3°@m@;g°fm’?%‘l‘taeach occurrence of Rc is

i ndependently a hydrogen, arprotecting group, an
al i phatic noiety, a heteroaliphatic noiety, an acyl
noi ety; an aryl noiety,; oaryl noiety; alkoxy;

aryl oxy; alkylthio; aryljthio;j am no, al kylam no,
di al kyl am no, het eroarWhet eroarylthio noiety.
94. The conpound of cRglim of Rgrmul a: 124 WO

2006/ 102557 PCT/ US2006/ 010676 R 0 0 R2 95. The

wheregihnpound of claim 94 of one of the formul ae: Rl

gg%o JRgc o&&ch&ﬁs}u@ﬁm& gﬁénsgﬁst tﬁt’ed 1A m%t]@d o;r Gt%{aﬁhed E)hphatlc
cyclic@®r R8ydlicPsubstituted or unsubstituted, branched or unbranched heteroaliphatic;
substituted or unsubstituted, branched or unbranched acyl; substituted or unsubstituted,
branched or unbranched aryl; substituted or unsubstituted, branched or unbranched
heteroaryl; -OR,; -C(=0)Ra; -COzR4; -SR4; -SOR4; -SO2R4; -N(Ra),; -NHC(O)R4; or -
C(Ra)3; wherein each occurrence of Ry is independently a hydrogen, a protecting group, an
aliphatic moiety, a heteroaliphatic moiety, an acyl moiety; an aryl moiety; a heteroaryl
moiety; alkoxy; aryloxy; alkylthio; arylthio; amino, alkylamino, dialkylamino, heteroaryloxy;
or heteroarylthio moiety;

R; is hydrogen; halogen; cyclic or acyclic, substituted or unsubstituted, branched or
unbranched aliphatic; cyclic or acyclic, substituted or unsubstituted, branched or unbranched
heteroaliphatic; substituted or unsubstituted, branched or unbranched acyl; substituted or
unsubstitued, branched or unbranched aryl; substituted or unsubstituted, branched or
unbranched heteroaryl; -ORp; -C(=0)Rg; -CO;Rp; -CN; -SCN; -SRp; -SORg; -SO;Rz; -NO,;
-N(Rp),; -NHC(O)Rp; or -C(Rg)3; wherein each occurrence of Rp is independently a
hydrogen, a protecting group, an aliphatic moiety, a heteroaliphatic moiety, an acyl moiety;
an aryl moiety; a heteroaryl moiety; alkoxy; aryloxy; alkylthio; arylthio; amino, alkylamino,
dialkylamino, heteroaryloxy; or heteroarylthio moiety; and

Rj is hydrogen; halogen; cyclic or acyclic, substituted or unsubstituted, branched or
unbranched aliphatic; cyclic or acyclic, substituted or unsubstituted, branched or unbranched
heteroaliphatic; substituted or unsubstituted, branched or unbranched acyl; substituted or
unsubstitued, branched or unbranched aryl; substituted or unsubstituted, branched or
unbranched heteroaryl; -ORg; -C(=0)Rr: -COsRc; -CN; -SCN; -SRc; -SOR; -SO3R; -NOy;
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R3' R2 R2 and 97. The conpound of claim 94 of one of

the fornmulae: 125 WD 2006/ 102557 PCT/ US2006/ 010676
WRW0RI0:R370 0 R3 OO0 R3" R R Rl R3' Rl R3 BCDUS2006/B10676

OR R | R R3, Rl RB3v R1 OOR3'OOR3R2R2

NRelgh IO i RIRER A i B PR S Rlpsfensl
hydrod¥h04 Bfh@Hinb webup i alipHakioXoiet mmatoal 2O moddtiyanaiey N et .
d g&l E amgg L@)XI\IOZ I12%06 fl ﬂmOGalke%y’a}aamy v
an aryllmqg‘qa |a;b)¢p¢g;q>ary]dpm§tyy plkoyy, aryﬂﬁéy @&lﬁﬂm @rﬁ?hlwagpm gikylamino,
[ f b [

dlalkymﬁﬁcr?ﬂhgteggar%l%iigkoerr?%%r%ag%lﬁg{) ?r}orlleéc ;i \Pﬁgrﬁsgr}:g eéraa a@cép%able salts
and debiebtismhetednd 6, inclusive; X is 0, S, CH2, NH, or

NR2'; and R2' is aliphatic, heteroaliphatic, acyl,

substituted or unsubstituted aryl, or substituted or

unsubstituted heteroaryl. 100. The conpouné& of claim

99, wherein Xis O 101. The conpouygd im99,

wherein Xis S. 126 WO 2006/ 102557 R $2006/ 010676

92. The compound of claim 91, wherein Rj is

93.  The compound of claim 91 of the formula:

/

Rz

(Rs)o—

wherein

n is an integer between 1 and 5, inclusive; and

each occurrence of R3’ is independently hydrogen; halogen; cyclic or acyclic,
substituted or unsubstituted, branched or unbranched aliphatic; cyclic or acyclic, substituted
or unsubstituted, branched or unbranched heteroaliphatic; substituted or unsubstituted,
branched or unbranched acyl; substituted or unsubstitued, branched or unbranched aryl,
substituted or unsubstituted, branched or unbranched heteroaryl; -OR¢; -C(=0)Rc; -CO,R; -
CN; -SCN; -SRc; -SORc; -SO2R¢; -NO3; -N(Rc)z; -NHC(O)Rg; or -C(Rc)3; wherein each
occurrence of R¢ is independently a hydrogen, a protecting group, an aliphatic moiety, a
heteroaliphatic moiety, an acyl moiety; an aryl moiety; a heteroaryl moiety; alkoxy; aryloxy;

alkylthio; arylthio; amino, alkylamino, dialkylamino, heteroaryloxy; or heteroarylthio moiety.

94.  The compound of claim 91 of formula:
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102. The conpound of claim 99, wherein mis 1. 103.
The conmpound of claim99, wherein R2' is substiuted or
waredhe1sst ut ed heteroaryl. 104. The conpound BET/TEZN06010676
99, wherein R2 is selected fromone of the follow ng:
S~SYON SIISSO—IS4/SE N A'/S Ns4S 0
y4,,,,s SSSS ~~ (Y X 105 he conmpound of claim91,
wherein R2 is 106. The conB of claim91, wherein
RL is of the formula: 790 2806/ 102557
PCT/ US2006/ 010676 O wherdein R1" is v , wherein
Yis NHor 0; Lis g ' , and A conprises a
functional group th i bits histone deacetyl ase.
107. The conpound of Zlm 106, wherein Rl' is O H
HN N SOH ,1vv 0 108. The conpound'of claim 91 of one
oftheforrmlae: OH HNSCH 0)-" 00SO0O N OH

95.  The compound of claim 94 of one of the formulae:

96. The compound of claim 95 of one of the formulae:
R1 R1

A A

0 0 Ry O 0
R3'

,and

97.  The compound of claim 94 of one of the formulae:
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N 128 WO 2006/ 102557
HN N SOH 0J-" OO0 SOH OH
[l N O H HNN SOPO)/S2006/010676

N HNSOHO OO S 0 02N
PCT/ US2006/ 010676 O
wobbis@2ss0 )-1' 0 0 S

Sfl OH HNNOH

H
S

o) 0 Rj 0 0]
Ro Rz
R3' Ra' .

98. The compound of claim 93, 95, 96, or, 97, wherein each R;’ is independently halogen,
hydroxyl, protected hydroxyl, alkoxy, thioxy, amino, alkylamino, dialkylamino, -NO,, C;-Cg
alkyl, C;-C¢ alkenyl, C;-C¢ alkynyl, or acyl.
99. The compound of claim 91, wherein R is of the formula:
wherein m is an integer between 0 and 8, inclusive; preferably, between 1 and 6, inclusive;

X is O, S, CHy, NH, or NR;’; and

Ry’ is aliphatic, heteroaliphatic, acyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl.

100. The compound of claim 99, wherein X is O.

101.  The compound of claim 99, wherein X is S.
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0,1~-000O0 OH HNN SOHO OO ~I N 129 W

2006/ 102557 PCT/ US2006/ 010676 109. The conpound of
we@bk@emBZi7 of one of the fornmulae: RI Rl O ' | tPCDUR006/010676
RRR RBR R R~ 000R3R R3R. 130

102. The compound of claim 99, wherein m is 1.
103. The compound of claim 99, wherein Ry’ is substiuted or unsubstituted heteroaryl.

104. The compound of claim 99, wherein R; is selected from one of the following:

yf’\/s\N\ro/ O

SRS
yﬁ\/s\/\OH jJJ\/S\“/S C

J"SJ\/S AN J“s\s\/o\

S‘J\/s Y fs\/s N

F

105. The compound of claim 91, wherein R; is

106. The compound of claim 91, wherein R is of the formula:
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0

/“\ A
e

Y

wherein R’ is vuv , wherein Y is NH or O; L is a linker moiety; and A comprises a

functional group that inhibits histone deacetylase.

107.  The compound of claim 106, wherein Ry’ is
0
N
HN “OH

e 5

108.  The compound of claim 91 of one of the formulae:

0
s
HN “OoH
P 5
0 0
RS,
N
0
§
HN OH
P :
0 0

O,N
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0
§
HN \OH
Py | )
0] 0]
S
W "on
0]
¥
HN \OH
O/ko 0
S\(s
N
0
§
HN \OH
OJ\O 0
@M S
AN
=
(0]
§
HN “oH
o/ko 0
©)vk\/o\
o .

OH

>j§=
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109. The compound of claim 91 of one of the formulae:
R4 R1

O)\O O)\

Ra
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