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COVPOUNDS FOR PROTEASOVE ENZYME | NHI BI TION  Rel at ed
Applications This application clainms the benefit of
priority of U S. Provisional Patent Application
Serial No. 60/599401 filed on August 6, 2004 and U.S.
Provisional Patent 5 % cation Serial No. 60/610001
fi | eGQMRQHNEIS FOR BIROTRASOME JENZYME: INHIBITION t
of U S. Patent Application No. 11/106879 filed April

1 |20 : Th% teachings of all of the referenced
a%—é‘gm L incorporat ed by reference in their
entirety. Technic Fi el d Thi |nven n_rel at to
c orrpou:%és aﬂﬁlfaﬂ%‘t ‘ﬂ%‘ﬂ? the obfengﬂf?/ H’é"rfthﬂ %t P %’ﬁ‘.s'of’?eﬁlspafﬂt
pa{;;piligdﬂoig Seridl INb. 6OV £9U0I @inbdroalpaigﬁ!ss 61 2004 ed 6!33 Pt'dgﬁm}nal Il’qatent
met hods. se n ition ackground _of the

| FARBHEAHSR F éﬂ%@%b‘@‘i ﬁ'ﬁﬁ:%?f@mherdég%@a 4P i qogtinuation-in-part
proedmnmﬁﬁmﬁmlerﬁ%qlce@mmcw aldtapsi W05, tTH2 teRBhEVEDAI of the

in which proteins targeted for destruction are i gated
t gefprqaced gpplicatiens 489 incorprpkd By reference B eiF entisety-once

targeted] ubqu|t|nated proteins then serve as
S Id or 15 the 26S proteasone, a nulticatal ytic
pr ot ease, mhlch cl eaves proteins into short peptides

t hr oughhif fvention;Telates to Gompoyrls apd matheds fpr B {phibition. In

aghitiviby, B inWhidrEre RN i GepQBib fletlodd BH3Ed brPdhzyh®inhibition.
intracel lular protein turnover, proteasone-nediated

d egeRGahddsY tht BiveBligyS a key roI e in many processes
such as major histoconpatibility conplex (MIC) class |
pr es enindukAotes, pRoAdh O8dridati6els br&ﬁﬁ%i&ly’rﬁé}hﬁtéﬂ fhidgh the ubiquitin
B activation, antigen ﬁE)ﬁﬁocesm n and transduction
(¥

2eat VO h‘%ﬂ'ﬁ%f"égﬁ'ﬁedﬁ’ fraction s Tigated by the o uBihg afid
apgl%plﬁﬁputﬁéﬂﬂup d@h&%rg&@@ RERufihitd FrdleflsXienGeRE 8% ﬁﬁ&?ates for

ex conprised 8 subunlts organlzed Into four

r F‘ﬁ&§3 pmtﬁamﬁ e atlisProteask arhjbidag vesprofping infshort peptides
S HPMRh % LRsBAiREMeY tifor ploldfitid Qéjav?tleg ' {hfIﬁE 1A né e general function

subunits conprise the inner rings. The a subuni )
s Hyipgacghulyy mﬁpwgurgptwmteasomweﬂ%d(dpamen alse plays akey role in

%;813 Qdseks Sl Alpan
bar ri ‘er fso&rE thea%%?%rh prthngggFﬁtl %‘@lni) adgl? %%ﬂmn’
t #RoPtofis, cell gty rigulatipm G- Kﬁwyallqmanngvmpromémg, and transducnon

P§ ligved to exist as a 26S particle
I?pﬁe ZG@pr&Y%c}ﬁe ). In vivo experinents have shown

t hat

b 1 ectl ) Biparay g B0 KT ef Rt pp® pRLEIERTE IR a8
Cramplexgemprisedrif 28 setawmits erghnizeddste feve niogs Ioweqssamu ts
?ﬂkh@gteg%%ffe% CI s%ﬁ.'j% & Bain txﬁd:} &ﬁ%lteﬁw}t@%lts comprise

reoni ne resi ues serve a cata
nthe irmoxsivigs. e The wmé)usuﬂmmetas binding pitesSorthe 1 $50(PATA0)ang 111 8 (PA28)

R e I e T
fbrmédyoydfle iwot subuimatingsu dhes piwive the proteasome is bchcved to existas a
268 particle (“the 26S proteasome™). In vivo experiments have shown that inhibition of
the 208 form of the proteasome can be readily correlated to inhibition of 268 proteasome.
Cleavage of amino-terminal prosequences of 8 subunits during particle formation expose
amino-terminal threonine residues, which serve as the catalytic nucleophiles. The subunits

responsible for catalytic activity in proteasomes thus possess an amino terminal
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(Nt n) hydrol ases (where the nucl eophilic N-term nal
residue is, for exanple, Cys, Ser, Thr, and other

nucl eophilic noieties). This fam |y includes, for

exanpl e, penicillin G acylase (PG, penici [1in Vv
amyblaqmﬂ(cl?bé@c)qe giduhamsutmnmm dmtfaraﬂusé@"amm@lﬁ)lcophﬂe

55y BB R Bl 5, o

vahd eineatueﬁoﬁhmnmﬁ@smt funely indltides ffef cmfnple penicillin G acylase

-),zl.nducible /3 LMR7 2 and CLI
WA rps?ifrilwe" AP WMF%%F@%@W&% € LTy and
I 20841 bMBbsylasfdtiiinags. t Mlatidigion toRe @cﬂéxﬂio)ﬁly expaedsed B kuibasits,
of _.the proteasone. Through the use of_ different

pdighereeTiebraiss alge passess fhrgednterfeiopr V- eriblp fypbipits (LMP7, LMP2 and
aQrE v, 'vﬁﬁcﬂ}é%ﬁcetm’ &Pndifhl Jb%ﬁitlefpﬁﬁs g zﬁnﬁ@'&kﬁ&'ﬁv@)@ $hus altering

pr ot eaSore: ynot rypsi n ke activity.
withecdatadiitie aotivdtiesfof the preipagemery Bhropghohs wserod §1f§%@§ peptide substrates,
t ﬁﬁé@éang 01' fn%@ AaL 5 ivipe ﬁg velbken fmine@ foff l:rﬁ%ﬁa%y@te 268 pRoAskde:
8! cflS uta de hydrol yzi ng

ae;hyrwtt}yam(iﬂ’@H)tl,V!twlﬂC'EﬂJ),c\mdvdsan 2 I@Eﬁ hyideophebir argelyes;
T t m

A4 900} 1 ESpicAL08 S B8 80 A 355
\Mpﬂmhie thdralyesg attivity (BGRHY Iménbh@lﬂam aften avadiaesidues. Jved addltlonal

P aga%%ealgcc} %HV’\{W%F“F a‘g%ew gv“%}é‘%;r?g‘? [0 t;i? BI%FEQ%AmJ] eBIIIAfﬂJ activity,

a@ihidhl cldaess aﬁpﬂﬁam:héd}clhm a0 heidd) mhchiNhﬁPdciﬁﬁ@n ehich cleaves after
cat tic sites, ce L.nhibhitors t ans

© S el Eninp s b Gt arresame profelbs R RS ik

, Gortibuted H)Sdlﬂiarbﬁrcafabﬁﬁ e:tapiiﬁoeiiﬁmaa:ri poMamutausna:ia @’rselasuts and
T ere are sever ul es

J]es of s I ch
B0t SIOUGe LT HIUBIE P 1T AL HES T {1 vorous degrees

homeve t hese c ounds
speci f 108 e S%"FE’@F amples Ongggﬁlokg%gﬁq@klhléagggg e I inhibit
ey Endttviey BbRederth®e cOhpsfind génballplack Eh&&pfmﬁtaty gritality, or
cel lul ar and nol ecul ar, | evel @xﬁ fte{[lore t he sg}Pt hﬁsli S, nd

o POERRYI NecasEATL o eRloFe d57pIBH theyrolsy pihy profeasome pt e cgliular an
S Rfdchlaflelel. Thétbfofty 24 spithdiis! dfsinali@letalt ithitliiok(g) whlthcreased site
i ncreased potency .are needed to allow  the expl or%\e toguow

ofPee Y. CMBISVEst stghildy 3pd sdubi preang increpsed ROtIGY &

Ume%ﬁt%?ahoﬁ 8848 roles TR Medbmt BAhd EIANE b meRculiidevel.
i nvention relates to classes of nol ecul es known as

PeRinntGy 8f the InveaBoxi des and peptide a’' -aziridines.
The parent nol ecul'es are understood to bi nd

ef fi cipkdihyention Fela@3686 sra&ks/otaﬂ@iecsnﬂs RE&WY & peptide o5 -epoxides and
N-term nal nucl eo hil e droI ses,

gd czﬁ.
s peptids ne&rngndem wﬁ mo&sv’a arg updegstoqdda by eficientlys
hﬂ'}@v&glbf?’dnﬁ sak&iveR e N feintinA Gt bphite (Im?ﬁydr&l@%g,%d can

mer el di spose”of denatured and m sf o] ded ot ei ns
t brect a‘b’r'@h'b’éﬁﬁﬁﬁ“‘ﬁs“ﬁﬂﬂﬁ%‘é@@@ﬁ'?ef éavla%mekslﬁ?tqa%ﬂ%gn‘"‘y
proteol ytic machinery that regul ates the of

di ver s@nqcrﬁhquabfémralwa9 dispase ef depaprrd and mig ﬂéfc} Pmtems Cthe

ﬁlg[eag:ﬁ‘ﬁé i9Rov RecBerittAN@ kofiGRENS Brdteol B HABKiner R4t fogulates the
ere IS great interest in identif reagents that
Cbﬁelg p*édjyefrm;latmoylhﬂ@mrglpms threnghghaiy ci/gg(ag@tpndﬁ assigaal-dependent
pﬁlgltg?e§sﬁ5§?ce ahde A oé?@Jt itrBst Y AERIFARE FeaBlHs hiNaf BYechiRally perturb

used as probes
the activities of the proteasome and other Nin hydrolases and thereby be used as probes to

(—.-
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-2 study the role of these enzynes in biol ogical
processes. Conpounds that target the Ntn hydrol ases
are herein described, synthesized, and investigated.
Pepti de epoxi des and peptide aziridines that can

P %ﬁﬂ?tﬂlle%olesb? lyfeCd dntfihde in %ﬂﬁio%éai BLsSdsP CripBEHAR tHat targgt the Ntn

cul ar r ot easone acti es are discl osed
c Ihazdwbdes e h!n#m descobede syaithesizérs pndhinpestisateds Reptide epoxides and
i nhi
il alfingt 15t AEloR, SAECHYER“arBiield R e potcuta
S pbsttazpme adtivgties afeidiictoseibandpiadmehsonal  prot eases such
as trypsin, chynotrypsin, cathepsin B, papain, and
cal pai Unh’ke swoerslbrthar @b]utmhé)asedpnltlb)t(ﬁ@ theieptide eppxjHesrand peptide

concent ra n i_nhi t

o B R et et horefie o ARSI Wb il

| fprdtéused snth &5 tf)@lélnrmiy&ioprymmﬂhq:emvﬁ tphpais end.éhlpam at concentrations
subst The novel peptide, .epoxides a

3P o Sl A gk opesrRiirsoR B ey B PRRBE iyt WBuia e
agkpacalit®be eumtbetiOvesdnd it ime eerfible, if the elsbiton mesdly competes with the
cul ture. Moreover,. these conpoun

t GulpeElE” e ovehpaplireRostdgs SRRy re g EXPectd  nkibi

C NI Bctivat@an@ Qo sthbiligksS3 TEeRGH bl cultu b dfarcoviel, @i’ts&’laﬂﬁ)ounds
the versatility to explore Ntn enzyng fugg:tl on in

NGO berskBecig e Ve B IR IATHEAIRRy Rt p A B EscompguRds can be
ORRiqas RBlekulat ﬁ?@be‘s NVIREE heR8 R RMLEIRS td eXpldeé NEH éhzyme function in
conprising a heteroatom containing three-nenbered

r npinal fielogica) #iirathologivaldapcepsehi bit catal ytic activity

of N term nal nucl eophil e hydrol ase enzymes (for

exanpl B onelEpest the pvspEopRsmd desgphibitss %@“Swﬁaﬂs&i’%f@)
\A@&Mﬁﬁg%&@%ﬁb&@& rihg eSS RRbitss cHPMABRCEElkO Bétiv bpw-
about 5 Regardi ng the 20S proteasone, particu
hyaamiiabiss leopbiledivdepiase praymss {fowmkef thp 2P profergomgg or the 265
aptdiakdnie) Hheh BAa FRDiLF RipRaSH G?cd%@ﬁaﬁ&ﬁ bel3 R ABbhiG0 1M

present at concentrations bel ow about 5 M_and does

nBeedrding Biet208 pyqienseme. ipriticular hydralase inhilitors mbibit chynegirygsin-like
gfmﬁ §g91'é 95% B%I%E}%mé"ﬂﬁ%.r tBE faRfditbr :ﬁbg:@éh@ Qtecr(}hée‘?ﬁrhtﬂﬂﬁ below about

out ase In Itor ma

| eﬁ a%laed deespepinhitis txapsnﬁ-hke ity oRGRIA actiyity o¥ the ZOS proteasome

w' EIL Bre?e?nk 5& é:ghd%ﬁnhﬁ'hé’ P&ow %ﬁ&ltg pﬁ%tﬂ ﬁ)lﬁ@ﬁ:hgﬁtoﬂnay be, for

e peptl de nay Pncl ranc
u ﬂt}mam: lpdptiicdd Setrixy etourcdr ciF-241iding kistengeand the peptide may be a

tetrgge %‘%( ']l“lf% pég Q dr& 3?%8'1;%9’ ﬁmnoﬁﬁ-@ﬁ{g’ﬁfﬁmh %Mle chﬁﬁsyéuch as

Cliycﬁogﬁnbﬁxdﬁlhyh Caghiydrox@ilk _ﬂc@rgabooyj'alla&,taey] C 6aralky] Cisalkylamide,

Cé bf?u?lfyif%nmi d)'ﬁdaﬁlﬁ’txﬁqu acid g,a ca?box?l egg‘ Ite %]k)tlﬁ’uole&?tnpl e
ﬁdblt)éﬂ’l;obmbi‘;%r exdriysle 1sabut§zlal-h®phth)ﬂ, ]ﬂlbwlmethﬂ' arelphenylethyl. The
ke;one or ,-aziridi ne kef,one may be a chiral
R Pt s Ly ke on &y GEHRE ks G Bt Quphgbon atom
aguch e se(FYroe fdeifignesd damion) 43 thesdart defaiedthbein. aspect, the
i nvention provides pharmaceutical conpositions,
i ncl udinrgother PR, rtr&ﬂﬁvaﬁatnsxabﬂoyxdaqﬂﬁpﬁabht&abmrmoanomnhcmdmg a
phar maceut i cal | ffectiv unt of E h
pharmaceutically acce\t;ta le carrier an a pharmaceutically effective amount of the
hydrolase inhibitor, which ameliorates the effects of neurodegenerative disease (such as

Alzheimer’s disease), muscle-wasting diseases, cancer, chronic infectious diseases, fever,
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‘hydrol ase inhibitor, which aneliorates the effects of

neur odegener ati ve di sease (such as Al zheiner's
di sease), nuscl e-wasting di seases, cancer, chronic
i nfectious diseases, fever, 3 nuscle disuse,
denMREN AishRNdendBhieh, nBive injuryl ASigNehd iAMHAMbIRBE cériting, hmong
condltlons anong ot hers. in anot her aspect, the
ftion provides anti-inflammatory conpositions. In
another asPect the invention provides nmethods for_the
f ol | ownRgotheraspest the gwelrhonswr%@a antiripflammatary gempesiions,
a subject; affecting the |evel of viral ne
expr esH @ﬁthphasaectéb% jreeRtion prevides ﬂljthoﬁfefcvgﬁ fellgwigg: inhibiting or

a%dugﬁﬁ Hev E’rﬁ@&ioﬁ%a B %?féclmé tﬁebl%vé? ?Lﬁﬂ%@ﬁ@eﬂp&sﬁf}n ina
nisSm determ nin let her
dexbatesghengahe vaierp ot Bt papsiesgrasbestbyshe powaBRITe rin
t
P BN g Ffutha o A, bRRIBREIER o i Sioical iobes or

dpelpaige ap arganism lif wgvlated byl thei prgfedlitis activiey Qlffﬂ pagissilae Nin hydrolase;
p {T?:Itﬁ‘l' &l&%?ﬂ&%adwe 9% ang 11 ecq %ﬁlckﬁﬁ thé g&%fqﬁs&g ?yrdégiﬁ ﬁ?é' dation

ar pr 0 el n
t ren cedlt mdwdfing 6 &tqnoﬁhtzaqenuﬂegpra@aidegmdatmnan ] eblll,,rcducmg the rate of

<y @b iR s Bine bRl af Porleted ey ina subics

s umpnmmn@rim&enmnm ao¢i smppredsing theivrmie;system of a Sub_]ect

B e 21 Bl et R b Bl ST N e,
sm;@@brgaaﬁf Qibject gffejtingich cldﬁmmmeuewawmuc@cleﬁ ldeating
Cér}@ treating 1% prollferatlve di seas

BfiEtive dissase i1 43p0jsch rHeRRRIAkapuRRidsen "é‘@tﬁg‘aﬁa}"b‘h“of

Oﬁhﬁﬁﬁiot&'rﬁhﬂ 8 céli} tl@atﬁ%' dancer ERMh s@nﬁj&@te ﬁezﬁh@%ﬂr&lﬂe@apoptoms in
subject; treatin rel ated apoptosis in

ubj ect;
ahepbiseh é%ch?‘:ﬁ@“’&gé’{@ﬁﬁ% P@P@éﬁg@é&twlw plg:llqpph%ﬁ hydro]ases in a cell.

NE&dheP BRid Rethydiifl AR 3dinthifleriif oF contfeding an@gfféch%§ §mount of a
met hods i nvol ves admi ni stering or. contacting a

efRRosifigroomRsising the hydrolassriphibiars disclessapercin fop &um;ct acell, a
hysqﬁé;g,@&?aﬁ RPLPbie@hismdi scl osed herein, to a subject, a

O tissué&, an organ, or an organism O her
featu r@ﬁer%@ﬂ%ﬁﬂd@ﬁﬁ&e@fﬁ b ﬁwbﬂiﬁ%m'ﬂl%@ aPpardnt BOm the foilowmg
apparent fromthe follow ng detailed description, and
&@rﬂeﬂ Aescrptignpand fopn thejdaimBescri ption of the |nvent | on
The |nvent|on |nvolves conpounds useful as enzyne
AL safthe bayentislis 25 are general |y useful
to inhi bit enzymes having a nucl eophilic group at the
N- t er PR iRyentRsyinvelyes pempouns upajplias sazyate inthbiere sThese compounds

F rafiyl QSIS ik Sy hed I%R/mg'ﬁ%cléﬁ'ﬂm BEhPs o ltmermmus For
nucleophiles in their side chains, such as threonine
s&pmpls, acawtlegzgfte@mcscmnwwbm Saving V—temnnalwmlwcadf with
tﬂ%le%ﬁl\éﬁﬁ thelPdidd SRR, S8R 6L ihﬁa‘agmg QEGhd) o ﬁélekn\é' chh ﬁé sitbessfully
enzynes or enzynme subunits having non-arfi no acid
rinlsibitegidiyithe enzyme irddbitors deseribed kereimr fictivities sfl ankymes, orfeoryme

subunits having non-amino acid nucleophilic groups at their N-termini, such as, for

example, protecting groups or carbohydrates, can also be successfully inhibited by the

enzyme inhibitors described herein.
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30 exanple, protecting groups or carbohydrates, can

al so be successfully inhibited by the enzyne

i nhibitors described herein. -4 While not bound by any
particul ar theory of operation, it is believed that
such N;_term nal nucl eophiles of Ntn formgcoval e

adduct eqt Poyad By 8% RSt qulis theopaf|cPefabRny 1t 4% bchf:“?g that such N-

e ghiiRal nikdledphil & oF NAE foprhicBRMer 84RICR wiiQhe OR/AP Fifhictidrd] group of
the 05/ Pre2 subunit_of 20S proteasone, the N-term na

t Khetryme mhibitges degsyiber besein, Fensxpmplg| ip thEcﬁSr‘Rraz subunit of 205

M RERbME Qh@ﬁ-tén‘ﬁl'la@ﬁt‘i’&ﬂrﬁ‘?s B to %P&@rsfb%?féhh q %&Pﬁﬂohn@or
pepti de epoxide or aziridine such as those describ
b@tnmzmsaédmamachm with 2 oeptide @p@mdwomém_e such as those

ri Yol [
 REAEIS0, Sl RARLEr Sl S SR 08 g e o e
c apdrodeser agindinet er eochemi stry  of the a' -carbon (that
carbon formng a part of the epoxide or aziridine

ring) beemibsdinier)s inrludidgdsucBproufihieonded /oot karhonssthb siseedghemistry

g:agﬁ.?b‘-ca&i?ﬂ. @%?cﬁﬁc\ﬁ%%t%%gaégzg f!hgf%éxu;e Fthﬁé‘mg) can be (R) or

cl ose
p{ef dihe adfemicmnebasbtle i ez, on leatriawsfinrsion hkﬁtblmmdnadlscaosed herein,

ﬁ(aw\?/uc% su%qs]ests &%Q?@ogv{}g%&g%pagé%e?##&%?gla%f Uﬁi‘tg’?r ﬁg&ﬁ at a preferred
d bampmind iy havesa minthecofl seeeqebiters hoting the indhge) uptdown (or f-a,

{ ke s A B e rn e a4 ot et LS o op (g s, it

phetfrequired dfat Slenyt .ee&oceﬂtsr Jhl’ﬂheﬁd@:ﬂ’@)oﬁtﬁc&foﬁfd‘rﬁdo eitpedéremies Stated).

t e stereochem str car bo R

© PAFIBRTY %“Wém){eats %a&tt?o'f'rf@“ ét?éhe&’ g—'i"ttgn ﬁgﬁb&ﬂt@ the X
RE@ﬂnftﬁiBrtﬂab&% thé RARAERRThSIEYe. the Cahn- 1 ngol d- Prel og
rules for determning absolute stereochem stry are
foll om@ardﬁtgaﬁestwb@sm@hﬁ Hecaki-geld-Frelog ANaTHH détenhﬁung

e Rl ver BT s et nﬁ"he\é%wﬁ'?si%%%m%ﬂc@r rigls, in Osganic

S€hemifpy, Féx add Fhitvdil:obn&esl B@ﬂ]en%bmabysdsmompg amds.acnon
bgprefe ence. Pep tldes can have a repeating_backbone

R L7l A vhick teéfeorbﬁ APy BeeepRter &’Yf"?ft’j'ﬁt“teh Eepfidex tghave
Uitpéating bigkBSHeHrudture SAHLdRARIRO BRenditig! frdhdthe BackbOie lﬁﬁtal n

aSSOCIated wth it, although in sone cases, _the side
cHenerpllyseagh hyskbensamit bpsmtidg Fhap aseqciatsdorth ifnelbaugh j ﬁbtome cases,

SE ke BREKR QMG iR atdhAS IrPRher3fbB&hRRE Chod Ly &Qﬁl’)d’ﬁe unit has an

Peptides usefll I'n peptide epoxides or peptid

aBEpeciatgdids oiaine Pentidepusefil inmpepidapeKider papttcte@rlﬂwe%m two

e(;m@cste BRRbSne A, uin stn% oiB&iRLhts DEAA '%(HTBLBMR.? wohﬁm-hke

CT-L) activity of rot easone, between

e(iCé”hTt—) asHvibefrike Erntetssmtr tyeeadwnend eight bagkboagynits are present, and

g&ﬁé E?%Eert% RBLIRBAS fdr €T ChinlbitidH) bQLv}r% .aﬁ&h%ﬁ&b&(&nns
bone units are present e side chalns
eutewamng fromthe backbone unlts can i nclude natural

al i phatic or
The side chains extending from the backbone units can include natural aliphatic or

aromatic amino acid side chains, such as hydrogen (glycine), methyl (alanine), isopropyl
(valine), sec-butyl (isoleucine), isobutyl (leucine), phenylmethyl (phenylalanine), and the

side chain constituting the amino acid proline. The side chains can also be other branched

~ or unbranched aliphatic or aromatic groups such as ethyl, n-propyl, s-butyl, ¢-butyl, and
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30 aromatic am no acid side chains, such as hydrogen
(glycine), nethyl (alanine), isopropyl (valine),

sec-butyl (isoleucine), isobutyl (Ieucine),

phenyl met hyl (phenyl al anine), and the side chain

c cargl subyitutertyderivetivesisuh aad L;ﬂxquﬂahylnbpheﬁbmﬂsﬂ cn Bnaphahylisethyl, (2-

B i) R SREUSE BRI S SR Yo
1 rkaphmyl,)et@nphnd -simifi Ybmpoigs. i "ﬂiétae)d gtRiph vaaibe\mﬁh@@ﬁmziﬂ.&d with
cﬁ%ﬂ (?l'h@%mp 2 phe&ii%ﬂ S%tb%l‘rﬂ gé}sﬂéuﬁdtallwl groupslj goe’tyl (ar%& the like,
1 &r%ﬁ}ﬂph@h%ﬁoﬁ&t Bﬂ@ubst&ntéd a@%ﬁﬁd’%y&u):ﬁhbﬂénzoﬁ‘aﬁ@the like. Heteroaryl

napht hyl ) sim|ar conpounds. The aryl |grou ps
c o8 canAlety U%%%%tﬁlq thepubstifuents Haieeaasd geups include mitrogen-,

Ui &achad suﬁ%ur%htgf)ﬁlin ggirrﬁ L%ivps 8ich §§J Qﬁén?ff %El%tlﬁénw In hthothlenyl

groups, acetyl and her ary

orthigutheenyl furddpyaemt, 1gqbggzp§1raryb@hroagnﬂem1';yyl mdazp}yé pyrazolyl
I Ihdgﬁn ' fzﬁrﬂﬁ‘ﬂ)ébol%l%%? qggp]yf LsPmRgLLsed as side

bstituent gr oups i ncl ude

nitrog fil'som e L thnﬁrl O?Léhi{rggd' rggﬂ.{ %oﬁlﬂkglﬁgﬂ/fm?dcetgﬁ%é pephide

such as thleny eny
t lepemnddsioe pgptide fwns“pgs dior exaiple, m@maam pofumringanhino acids such as

(K:)y &%?Fﬂg{"ftai?%g :gflil/rﬁ'yrbg&[ﬂ ﬁ@ﬁ%ml%‘%ﬂnﬁlo {lﬁa é&é{#c:lyst)ﬁ ﬁe lgéﬁl}duced as

1Gvellras smsalﬁabdnme atids, fpcdxamplo; tawrings geitine sitilias, ayatine,

t 1 od h tide i d pegtjde
il iitys ey ARy ek S Bgf e wit
achdgedait(pb]aamoxdnyﬂcraﬁ)a}sod)e tiichided, 3gch(abhor extaviple, 8863lkyd Chains or

fur-containjn Vet S an i ot roduged, . as
o131 ERBR Bk s G AP oS AR, S carboncy,
t @stér, plevsplaR @inidone amériol grénlps] dt@uchGiBstinitats substiflitédWwilleone or more

rl euci ne and others. No at ur rrln i de .
 Rilpgen s | I Serme Ereqaried emio %ﬁalit@ﬂ*f & bt fonsy i b present in
CaBidakisin bEtht peiideafdierguch as, for exan‘pl e, G _6al kyl
chains or C6.j2aryl groups vvith one or nore hydroxy,

S Eor t 1Bhkame embdiiéntsSthie bdcllbone ubitdare aﬁrdﬁcamﬁt -NHeSHRICG(=0)-], in
or m no._groups,. or suc supstituents .
Uﬁ?ﬁ%lﬁ#@&"{% chin, SEetH d‘i%i#?‘@‘°“t‘i‘a?sd§’éﬁ"°é‘t49ﬁ%e natyrallygpgurring
pmfxﬁra&ﬁ@ramao&loﬂﬁahﬁn-ndtmﬂﬁodcﬁ g ¢ %ﬁﬁ%&cdﬁﬂﬂyﬁhﬁﬂo acids, which
U‘Iijg? present in a side chain of e peptl de noi ety.

@Eﬂ%‘zé%b&"%?ft@"‘ﬂ‘?@%ckbone units are am de
unltsaILl NH CHR- é;é% n which R.is the side chain.
Such dnQHer g ?‘1"8ﬁ“"-& bagkhong yaits dirNratleyla{ed aipide pyits (for

O€xatipld, Ngnetam A 1RAiIKE), Bre@ihicaﬁaiogsr(npmeﬁ oROShdE ulhfdelb)énds are
occurring.c i c secondary am no acids, which wll be
bz'é&e%w

r el DG teazolaamalogs (n which Arptrazplg rigg aposes a cis-
emgam & thé Bﬁ:kbé}sé& Re B&nbm&ntoﬁs 8f s%cﬁ'béékisa(dqunﬁggeé MA&ill other

units (for 25 exanpl e,
otragqdimentss Higl asyeo {qxdwamb@mlsm@lfwﬂ byreradiod siestitutionder example,

fﬁﬂ.h@.ﬁ&ﬂ&?ﬁé a0lde flﬁ Rrfe ﬂﬁﬂ&%}nboﬁlmeﬁézs%eechgfﬁ? Ln%qgﬁagl* glr(])dloﬁr?d, for

a tetrazole ring I nposes a Cis- conflgura
t W@mbﬁc kbdh ey AZdehydomipodificationsin othichiaodoubkdiohd isepresent between

PN 5@9@3 atolfd oﬂﬂ.clslde%}lgiror for example by AE or AZ cyclopropyl modification,

in which a cyclopropyl group is present between the acand 8 atoms of the side chain. In

still further embodiments employing amino acid groups, D-amino acids can be used.
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enbodi nents, the am no acid a-carbon is nodified by
a-al kyl substitution, for exanple, am noisobutyric
acid. In some further enbodi nents, side chains are
| ocal ly nodifi ed, for 30 exanple, by AE or AZ dehydro

bqond i {
D Bk Embpfients ap Mpeiidk SRS paSBPra e RaRaR, dspitids bond
eXc&ﬁ‘ﬁh@l lh)étaﬁ&oﬁﬁatﬁz z(‘z)bﬂinlaiglbmyﬂotmﬂlbﬂijﬁmiohﬁmscusked in “Peptldes

h.a, c cl opr gr oup esen en
Qa'af Rl (Db oL IO RTRIDIR N GrsGopd by Hrtiyapd Boeis in
enmf&mﬁlo@ﬁ%mioiwmgomrd@ra{ewesmat&am a6d Mobert
can be used. -6 Further enbodi nents can inc] ude side

c BaMeyers- Yol Kpblishers (1195 8P 68664, vehiel is herebomeorporated by

f lrBideonN, Iactan1fornation, azo |inkage, and other
nodi fications discussed in "Peptides and Mmcs,

Desi gnpnQEril Q&Q&Jﬂ&ﬁ@ R Au}q eRRIpbAdI B&Ve alfrublhteldy f(ﬂ'ﬂﬁla Iora

Boteju, in_ "Mlecular Biology and Bi ot echnol ogy: A
cehmmmh@u"wemm@kleﬁéf@ﬁ@ﬁ%e" ed. Robert 5 A. Meyers,
VCH Publ i shers (1995), pp. 658 664 mhlch |s her eby

i ncor por at ed by referencé |n0e ddipwgnt s,
t he subject c E la | or
a pharmaceutlji ¢ Iy‘acc RlL 0 R6
R3 0 RB N NN&N/? ﬁ% O R7 f% I

wherein L is absent or |s sel ected fron1 Cx2 or
-C(=S)0 X is 0, NH, or Nallyl, preferably 0; Yis
NH, N—aIkyI 0, or C(R9)2, preferably N-al kyl, 0, or

Q%HWW%Z|sOm'Q%ﬂ mﬁmaMyQ%ﬂ R,

and R4 are |ndependentI§: Iected from
hydrodeﬁagﬁﬂ“g‘ﬁﬁﬁﬁﬁ drom +P1efXTY0 preferably, Ri,

Aoy T BRI, "o o o 2 ydR |

VO P. 7 RO

o | naeBOARRERYL O6 PeEiRl T G AbYLD: G Ry i -
ZisOor C(Rg)z, preferably C(Rg)z;

R', R%, R’, and R* are independentiy selected from hydrogen and a group of
formula II, preferably, R, Rz, R3, and R* are all the same, more preferably R!, R%, R? and

R*are all hydrogen;
iO! OR12
A O s
R1D R‘H
I

each R°, R®, R, R®, and R? is independently selected from hydrogen, Cysalkyl, C,.
shydroxyalkyl, C, salkoxyalkyl, aryl, and C, saralkyl, each of which is optionally
substituted with a group selected from alkyl, amide, amine, carboxylic acid or a
pharmaceutically acceptable salt thereof, carboxyl! ester, thiol, and thioether, preferably R’
Rﬁ, R’, and R®are independently selected from C,.4alkyl, C)¢hydroxyalkyl, and C).saralkyl
and each R? is hydrogen, more preferably, R® and R® are independently C;.salkyl, R® and
R’ are independently C,_¢aralkyl and each R’is H;
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6hydr oxyal kyl , G _6al koxyal kyl, aryl, and Cl. 6aral kyl
each of which is optionally substituted with a group
sel ected fromal kyl, am de, am ne, carboxylic acid or
a pharmaceutically acceptable salt thereof, carboxyl

ester, R'hifdR'" ardndepérdehtiedelected ﬂfaﬁnglalmgeﬁhd @.%alﬁﬁl oF¥)" and R"
and R8 ?re |ndependentl sel ected from G -6al kyl

crogsiirg 19 -m%'r-hfreéfa@a%ﬂlm hetefpcycHe HRSRY i s
hydr ogep ,@ preferably, R6 and R8 are mdependently
Cl. 6al E\ﬂ and dndepgndzpt %eha'eﬁéﬁa'em’fir%zeuw &PYay Crsalkyl,

anfd €aedal bﬁR‘H ¢ K" idgetnd Iyn ARSIV IS Atih ,
sel ect ed ﬁaom hygl?ogen and C_Pi4al kyflﬁ]w11 RI O andl 2 ring;

t oget hef ishR ik gr fomlie; fMTOEr ed carbocyclic or
heterocyclic ring; R12 and R13 are independently

sel ect qgs im&gm’fftrnocm p?efé‘fﬁ&l?bo?@tl on, Cl.6al kyl,
and Cl. 6aral kyl, or and R13 toget her represent

Cldal kyd Gcrltahfernﬁ:kbﬁmféﬁfsn}("iﬂoiin& RN R, Bhd R" 5}9 al] MHeQIRE, preferably
frqmp and n is anlnteger?rom

eref%r: &Eﬂayd &’ ate all hygiosere Ip seTipimish Gml?eﬁtr@ntf»)@ ) B, cand R® are
mde%ndexﬁ%a sefl@d %nﬂFlﬁaﬁw C h@dl%ﬂf@kylpzflﬁf@ W] nidre preferably,

6 and R4 are %% certaln such
e @i Resre dndependentty, C :R?lkylamd 8mbReare |lmeg@nmbfrﬁhh9ralkyl
selected fromC, .balkyl, C.6hydroxyal ahd 6
C, . bar H seyipin pxefereedsmbiodimentsy X 110, Ko Rsi%raée all hydrogen, R

| BAERENE BB iYobl, 88l #%Jerﬁ&ﬂ%l%ﬁﬂ’qsﬁﬂ n?fn?etl; iy

i ndependently CI'sara certail

enbodi fERhSin e}gbgdlg,egg RS, R2 R7Rid RN i ﬁﬁep@%@enﬁi’ belected from

dr ogen, aré Both | sobut
pi/ik??ﬁ%@éft ﬁy&alkymﬁj sPrexyalkple Gydathorynlkyl, 4rnl arsk €izhralkyl, each of

e I t .

s (eqﬂ g%t e ﬁal#{ﬁ Stﬁﬁgd gﬁh 2 %Qﬂg B?ﬁé{ﬁwqg{ﬁ?g r oxy%?ﬁlr(' carboxyhc

Chcid at kd)@]lapctcytlcalla ay'deptah]n galﬂhmp& karhoxyl eﬂ@‘hth(;ﬂ ahg thloether. In

‘A@ér&lﬂ-ncl[ %B'Bén?@g{ le}ét §|% %tli"’ Edls\e% g}aﬁ %gﬂﬁutgf&/ﬁﬁ Lﬁ% more

°| am ne, &ar ¥

phufqm:d;\emblsmateﬂ w&cpcﬂqatoalkyle Is ad:rtaut stueh embodiments, dB\is C.aralkyl
?Jb?&thte &mﬂand ttg ]oet her. In certain enbodi nents,

a east ‘one of hd R7 is d 4aral kyl substituted

W th : . fier.abl [ W .

er har Bbisip TbSaimBlE I AP HORNAMLED, M Ort. In cortain such
Cﬂmﬁahmbﬂ(g; IZ is €ﬁhsin'dmarﬂﬂl axk béth Dr 1h] beu’(arrmletdayve su2 ethbodiments,

od Y.is, sel froml\l—alkl R .
ot RO e 3y et e fietnb b B @ufiptentty 215 0. m s
ah,dmdnasi.h. both 0. In certain alternat|ve such
enbodi nents, Zis CH2, mis 0, and nis 2 or 3. In
yet arotcbmain eahb@&iimeits, aeompaindefforohubadns sslecledifond, mi s
I, and nis 2. In certain enbodi nents, a conpound of
formula | is selected ffom Oo

0 0
H H (]
N N N
W-” - N
oiHo':'Ho
\ \Ph

Ph



I HH O\ OOPh 25 Ph _g ONH OOPh O Ph ONN
O~NOOIl =H_H OO~Ph O Ph NkAOHO 11 H
HOOPh O Ph ~N~O-Nit NNNOO~ OPh Ph; and r”
AT{/ OOIl Il NWNJ~O NHH Q 00 OPh/ CP3In
certain enbodi nents, the subject gonpounds have a
structure of formula |11 a ph ceutically
accept salt theeof RB'NNI NNN
X @ L'Q,ﬂiz UJL e Xis 0, NH
or N-al kyl , erabl y oy 9: H 5
\Ph
Ph ;
O\H/\I]/N\)l\ \)L g
—\I Ph °
Ph H
o_’ﬁ ) 0
H H (e}
l\/NﬂN\é)l\u/éjN\é/u\” I
o ~
Ph
\Fl’h :
o/ﬁ 0 0
H H o
O, utnﬁ;uku
/\Icl/ S N -
\l Ph
Ph ;and
wog wof 0
o\) o 3 0o = )
Ph
5 CF3

In certain embodiments, the subject compounds have a structure of formula Ili or a
pharmaceutically acceptable salt thereof,

Flz1 o Rﬁ $3 O Rﬂ X
N N\(“\ -
L
) 0 R R 0 W 0

R4

11l

10 where X is O, NH, or N-alkyl, preferably O;
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R, R, R3, and R4 are independently selected from
hydrogen and a group of formula Il, preferably, R,

R2, R3, and R4 are all the sane, nore preferably R,

R2, R3, and R4 are all hydrogen; and R5, R6, R7, and
RR'arg H{WﬁﬂﬂéQdﬁﬂddpﬁn&ﬁilﬁﬁbﬂ&fbdfﬂ‘dﬁﬂhf&t&ﬁeﬁ gadia group of formula 11,

G . 6al k a 5 6hydr al k W 4
arfyiera dekicR Regh iy are alhs . AFhe ega%ﬁ%'? Bt gpd R" arcal
SyRafdgbnit,gg With a group selected from ani de, amine,

car boxyl ic acid or a pharmaceutically acceptable salt

t her eofg?, mﬁakb%zrk” 8% liRlependbitiy seleated flohy @atdgeﬁ C.salkyl, Cy.
prefer abI R6, R7, and R8 are_ independently
gﬁa optionally

s el‘)é’é?’éfa“‘ﬁ’lf &w@loxaﬂmy?fﬂ end Greprllerrashfiwhi

CLubianatd¥it a ERBE sel&'ie%f%?%ﬁﬂe aﬁﬁn@ '&Qrbﬁi%lﬁ 'a€id or a pharmaceutically
i ndependent |y 6al kyl and RS a R7 are

i nerepishlecalt Flgserf:@!; carbgxy! sa¢ra¢hr@4 and mo@bcrrtmﬁrably R’, R, R’, and R®

ggﬁﬁgﬂh%ﬁﬂé&tl%gl&t&ﬁ#@m@%.éﬁ %@Qﬁ?ﬁén %ﬁ;h!ly(l) tgngtﬁe
| prefermblyui R @ddﬁ agnihdspendentisCr.Rlky] Rel R'Rind Riace nmsepandsmly C.

[ nq%%glndent |y selected from CL. 6al kyl
droxyal kyl, and Ci _6aral kyl, nore preferably,

OSSR Pt g

e ROAR, RE rde maumydrﬁgqn Fnﬁperam sugh gmbBddiments, 8’| R%, R’, and R® are

d
p% drﬁtj)%%f:?{l s’elec %grﬁt}&? lﬁ%leﬁ Wh%%r%g{ﬁlfw,l eind%5 {rﬂc’lk%l more preferably,
eband Rbat Sndeﬁerﬂaﬂbrc@mﬁlkﬂfanﬂ 8’ and R ark hndam]demy Caralkyl.

foIIovvl ng stereochemstry: R 0 R6 R3 0 R8 N NON NI
AN EXert@n podferr eRbolinferisRE 1002, Rﬁ, 175: afdeR *ragaiall hydrogen, R®

PR 4 B*?fa#?a L3¢ TR etE Rt B Bler cof -
Wh er epﬁl (ﬁgalk emg\%mcmﬁ a canpRll_lré?( ?(f fo mqu 3 Hﬁér %ﬁ%l]@vmg 10

RstereBgheniR8ry: and R4 are |ndependently sel ect ed from
hydrogen and a group of fornmula Il, preferably, R,

R2, R3, and R4 are all I}‘heOsaﬁé Fﬁfﬁ pRef ghly R,
R2, R3, and WY \_)L/kn,N : ,:,/k“jz
o) 0 R R 0 R R O

In preferred embodiments, the compound has a structure of formula IV or a

phammaceutically acceptable salt thereof,
F%1 O Rs R3 R®

6@

X is O, NH, or N-alkyl, preferably O;

HDI

wherein

~10-
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R4 are all hydrogen; and R6 and Ra are independently

sel ected from hydrogen, Cl_5al kyl, Cl1_6hydroxyal kyl

5 Cl1_6al koxyal kyl, aryl, and Cl.6aral kyl, each of

which is optionally substituted with a group selected
from anj m pe carbox lic

phar mafe Ldﬁgi %ﬁ pRqR R mdepehicntly é&?‘:t’l”qﬁ’gﬁ“ﬂ gydrog%ngs)ggﬂup of
e$érithula I, Préitrab® nﬂ' Rhll{?ein'ilw,aréﬁlﬁtﬁééaﬁﬂ yhoREprafedblRR 'aRE R?, and
|nerendentIy selected from C1. 6a|ky|,

CR” sreyirydipgignd and G baralkyl nore preferably, R6

and R8_are independently Cl.6alkyl., 10 In tain
enbodi Rfe?ftdsR axe E’QBFG“%WFHY el ec“ﬁzfr""ngdr éw &WL: Céﬂ’}ly diopryalkyl,
S @Bk Ay Akl @rgi ¥nd a,saraﬁ&l el of @nﬁt:hFﬁé« Ff“ alﬁ} tubitete@@aN a group

In certain s mbodi ménts, R6 and
i peleteskfaan gmgdesgmgmc@r@owhg aeidPr g ahq(maccutlcally acceptable salt thereof,

C arﬁ&%ﬁj %Qési'yﬁkdfyalnd gfe}tgbgh pi) Qﬁ%ﬁ%‘ﬁ*‘ nd ﬁmﬁr‘é iRledRERN s¥lected from

are In . In certain
p Cetaékyﬂ,éa shydyodiaeh aed C.)«ara&yb m@epremabimg apthR" g ingependently
W& rogen and 15 R6 and R8 are both isobutyl. In
cvealn enbodi ments, a conpound of forrmula Il has the
f Ol L oW NQresih Hl%B n_ﬁl@xgs )His% ar{d i\ \ RE, N l\&an‘ am A Hm@ preferably
/ I.n certal & donpounds haye
sRl‘ Rt R, endR* zirc aiirhj/thogsénoin @mmrsavhmmglmm Ry and R® are

acgept I
Tﬁ |% %’At&s %}Ed I’r Sé aFg?N‘ C,El?yr% Zf@g l@?a V\% .6ea|raﬁg,']:' mcM: Breferably,
NRI5 amR%raiﬂdmbendmlgfﬂiﬁawly 0; I , R2, R3, and R4
are i ndependently sel ected fron1hydrogen and a group
of  f dinrettain preferrpdefmboditkents, XRis,0,A2, RRB’, and &” Rt allhrdraiz¢n, and
*EE@£%ﬁEr ferably R, R, R3, and R4 are al

R1, and RS are I ndependent |y

gﬁ;g?gl)%%eﬂg F‘]“Q%ﬁmg‘gg E (‘):)%y é?lﬁidwlf% . ﬂa—ll]gﬁ% th& fel%oa\{vri%% skn)'/u]ct,ure:

each of which is optionally

N\/‘L N\/“\ ©

é ek

In certain embodiments, the compotnds have a structure of formula V or a

Ed?n

(3T

pharmaceutically acceptable salt thercof
\T\/ FF’ 0 RS |$3 0 R® X
N N\‘)L ’I\[rNW)L /K"/Q
A Y
0O R 0o

wherein

X is O, NH, or N-alkyl, preferably O;

11 -
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substituted with a group selected fromam de, am ne
carboxylic acid or a pharnmaceutically acceptable salt

t hereof , carboxyl ester, thiol, and thioether,

preferably R5, RG, R? and Rs are independently

sel ect gd for 1.

oL sar K- K’{nﬁ %r% ang ch%'TtS’@%%'%%g'l“%hmﬁap&dagr°“p of ;

i mﬁwmmﬂ:mb@;mﬁmz kaFL argirRf dRSalhhe sdive, aoge preferably R', R%, R, and

e .Cl 10 6aral kyl; and q is an integer
f%bﬁ&(f?ltqﬁg?g n preferred enbodi nents, the conpound
has a struycture for,mul r ppceu
accept &bife é pd ﬁ?é? gggpen wyﬁgeﬁe%gﬁ%y%g tll\l‘s"r’{i‘kyl{l -
R@y%dﬂox%)llkﬂﬁcmam&ﬁﬂl@l,rhryl}(aﬂcﬁc ;QaRerlyl eﬂfh dﬂml:dhyh optlonally

refera ar e

0; R, R3, J
s é‘l‘@&f"&ﬁ' "%/ FWH%?S%@H ffgﬁﬁg‘gﬂarﬂgut& sffr g? Al gr # Pl¥armaceut:cally
pa&feﬁiaalb lst thgeofége%b@est&nﬂiw?dﬂna Kifocthdr, ﬁrblefaamé RiywY, amd R"

preferab R4 are all h drOﬁ(y

D s imispade iy ks oA O Fveatie o Ry Y I RIS mor
;ﬁéﬂa Ipe IR QY RF Kﬁé'md Endently C

%r Cl. aRraa%y Qﬁéggdgﬁé’xﬁEHﬂQC, aﬁ%}sﬁgpﬁél onal |y P v

sesalkylianded with a group sel-ected from amide, am ne,

carboxylic acid or a pharmaceutically acceptable salt

t her eoft is andefegssfipm Gotder | t hi ol , and t hi oet her,

preferably R6 and R8 are |ndependently sel ected from

25 C1_lparedpmred apbodinyenisohpaproppunddiga eucgie pldpmmulpyd or a
agtgi B@e*ahyany@@c ﬁﬁxe@t%%orndependently G . 6al kyl ;

g 1s an |nt eger fromO to . -12 In certain
enbodi nent s, O and %1, aqg Rg are all the
sane, preferabl R2,1 R3 g[ 1 [pydr ogen.
In certain such 5

i ndependently sel ect e‘bl rom CR,Zb kyFk

Cl- 6hydr oxyal kyl, and ¢ _6arpl kyl, no refer ably,
R6 and R8 are i ndependentl . . bal Kyl I n certain
preferred enbodi nents, X i{ R, R2, R3, and R4 are
all hydrogen, and R6 and R are both isobutyl.

VI
wherein
X is O, NH, or N-alkyl, preferably O;

R', R% R?, and R? are independently selected from hydrogen and a group of
formula II, preferably, R', R?, R?, and R? are all the same, more preferably R', R% R and
R* are all hydrogen;

R® and R® are independently selected from hydrogen, C)¢alkyl, C.shydroxyalkyl,
C.salkoxyalkyl, aryl, and C,.¢aralkyl, each of which is optionally substituted with a group
selected from amide, amine, carboxylic acid or a pharmaceutically acceptable salt thereof,
carboxyl ester, thiol, and thioether, preferably R® and R® are independeﬁtly selected from
C,.¢alkyl, C, ghydroxyalkyl, and C,_saralkyl, more preferably, R® and R® are independently
C).¢alkyl; and

q is an integer from 0 to 3.

-12-
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In certain enbodi nents, a conpound of fornula VI is
selected from ~N'II xX* O ONNN" NO r PhPh; 0 2
j("D DNHNO\N\N OPh Phand NI NONN ONO

\/ \ Ph 0O 10 Ph One aspect of the invention relates

to a l CQRRES

her ei W#&? 1rl{as’rr:ﬁl n 'axngRd;R haV%ﬁgﬁgrgglrﬁgtgﬁﬁigrgfemmy
ai), RhH&’ ,caﬁd Réamnangdnogm Ih bértainguch embashwenssiiRS dndB nare

GO A OB EA TR R o et

aR@ehdRbﬂﬁhkﬁpagmawnnuwnﬁr matrix or ceramc 15 natrlx
and an inhibitor. Said polyner can be either naturally
occur r inngrtain peaferrddetnibodinients, XD R RE M8 outid iRé mte, allyidbgen, and

ls serves a.drug depot, an adhesive, a suture, a
bghﬁgfﬁoyeam%§§@P%ﬁ Anot her aspect of the invention
relate .cal device ¢ ris sirate
ot ngTEeE ERBEUBRES AATTPR PRI TLF SR
structure of any one of ,formnul ae or I'11- 20 VI is

di sposed. In one enbod
di sposed on a nqp|cl

t, the ibitor is directly
eV|ceo | nfan er enbodi nent, a

coati ng H/s\ ; evéje on‘prl sing a

pol ymer imat -13 or raﬂ1CHna% iXx with an

i nhi bi ¢d aV|%g a trué?urerﬁf any one of fornul ae |
or I11-WV dlspers or dissolved therein. In one

enbodi nent, the nedical device is a coronary,

vascul ar, perlpheral or \biliary tent Mor e
particul y, the stent he pre i nvention is an
expandalyl e stent Hby#% cmat th matri x

cont ai ni ure of any one
of fornulae I o% I VV he' Bixgis flexible to
accommodat e conpressad and exp@hded states of such an
expandabl e stent. | nPanother enbodi ment ;efd this

i nvention, the stent has

~
N 0 o
/ﬁ H H 0
N N AN AN
~eh

Ph

One aspect of the invention relates to a medical device including composition
disclosed herein that include an inhibitor having a structure of any one of formulae I or TII-
VI. In one embodiment, the composition is incorporated within a medical device. In
certain embodiments, the medical device is a gel comprising a polymer matrix or ceramic
matrix and an inhibitor. Said polymer can be either naturally occurring or synthetic. In
another embodiment, said gel serves as a drug depot, an adhesive, a suture, a ba¥rier or a

sealant.

Another aspect of the invention relates to a medical device comprising a substrate
having a surface onto which an inhibitor having a structure of any one of formulae I or I11-
VI is disposed. In one embodiment, the inhibitor is directly disposed on a medical device.

In another embodiment, a coating is so disposed, the coating comprising a polymer matrix
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at least a portion which is insertable or inplantable
into the body of a patient, wherein the portion has a
surface which is adapted for exposure to body tissue

and wherein at |least a 10 part of the surface is

C Gattcerdmid thitmig Wvithrah ikhibite hivdny igruatusd sflaay onesofdfbrmarige Iom#I-VI

of for ILI-VI, or a coating conprising a
rﬁiﬁ'\ﬂeﬁﬁlvﬁiﬂﬁeﬁfﬂ bitor having a structure of any

one of for o) di spersed or. di ss

Cher of i ot el st S mestical e o SREHE vastulsr. g aiets) or

I rbxlurﬁsteﬂamoré\lpam&lir% e @lent Mmd:ﬁ}egeﬁt 1h%ﬁ6ﬂﬁraateﬁﬂandable stent.
hereln %9reference in.its tirety, 15 In anqt

WithiganaRE R iB ] BEbYST W@saﬁggféme of any one of

I Wx%’ﬁilzie%r 3-Va, BehEiral fledibe tPABRhmo Sl Aspréss¥PaExpinded
i npl ant, an intral um nal devi ce, surgical sealant or a

v atdasiofifuch ep srndablaviens. fncanpiher amrodiment pfthigdgieation, the stent has
d%wcﬁﬁ agf)rtltnn %%Qfﬁgénabﬁ\ﬁ? ﬂﬁﬁl&’tﬁaﬁlém‘ff’o @b &Ha pafiéht, wherein the
i mpl ant vascul ar access port, a central vénous
c@pttiondins a sunfagg which il adaptechior exposue tealindy Risgue agd whereinghleast a
[ tdd

@E{t %f‘{'ﬁé ‘sx!.r?acp f ddogtg&‘ édl%dgﬁ hnhﬂ) %Pﬁ:“rﬁr% a s@x}.&g{% d{;l ﬁg lgﬁe\fl of formulae I or
vagadl ema ammp; cogpriemp laamlapw liavmg @u lighbion bpang 3 stalcmrmfcany one
f Iog{; é‘llTlhlag gaallla(fi V\ﬁs:dﬁs{aers dda 3 dlsgolfre(%!r th%alell %er&wn?le 3¢ ?sﬁlagﬂ%tent is
ofdisalogeddn &.D Paf. bbnﬂl?%ds which fsl mMIrchatbmba’re:dlby ecftleycean its
b trix containing an inhibitor having a

%Wﬂggﬁre of any one of fornulae Il or 1Il-VI. In
cert ai
o coalOre frimpens B e B e SRRl e b Gpratcol

aftvplement @lichfad arvdscatar kmyslint) dnlmtkﬂlurﬁﬁnal&le@ﬂél,tshfg@pal sealant or a vascular

conpri si bi ol ogjcally . to] erat matri x a

CRARBI Mok drorl B mrgichisVsf oo Phnint S ERien e suhgrer an
O implhntabld vaschilane e fork, @ chiteal paloysithetsd pdnchridinlicatheter, a vascular
havi.ng an i nt or surface and an.exterior surface

R FePoBtstel o B F SEREGA HPTIoGLRS pols o G e

| BAreied, O adhetite) @ Qasculae weap! aw;@:wpsma‘saﬂﬁ,suﬂfon Helobd fiflér, ora

In certai n_enbodi nents, the nedical_ device

B ST GRADARePb o vGhoch o0 AR DL Vg structure

MBflryne GLMIARadPY IﬁLm;m@r diz%@ti}%r lfy@'mitﬁf céitAAhpeR inhitor
various diseases and conditions

phaynes Syrusefiapy eee ‘géﬁ?wl%etlﬂéfli (Yﬂ of an inhibitor
havi ng a structure of anx@one of fornulae |I or
|11 - viIn cegigip embedunents, thejntralymirel medical deyige j goatedwith an inhibitor

r RAAR WshuSture dTfahP ORI A fOthulde Q¥ ﬁat\@ lofla BdakiRg bérhrisidg WelbGically
dk@ﬁggdue to inflammati on, hyperproliferative

matrix apd ppinhibitgy l!qqmgtalsguggr@pf ary ane of formulae I or III-VI

W%r&d%ﬁn& bBgmil, 858 96%ice lﬁbfu@'ﬁh Sotedd? s@ifich Qb@arﬂéﬁﬁﬁ? Gifrface,
abnor mal i mrune response, conditions involving

vidvingrihbeatipg anplied to at ﬂqa'ft@maéswf thelinteraat surdace sthe extpreor surface, or
cpiifi tions, and viral infection and proliferation.
Exanpl es of 5 di seases and conditions that are subject

to a thRatdiPhhvddhabits iuRdnd g1 BIIL Rkl IR pfknt restenosis

after angioplasty. The medical device may also be useful for the treatment of various
diseases and conditions by providing.hlocalized administration of an inhibitor having a

structure of any one of formulae I or III-VI, Such diseases and conditions include
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devi ces of the present invention include

at heroscl erosi s, acute coronary syndronme, Alzheiner's
di sease, cancer, fever, mnuscle disuse (atrophy),
denervation, vascular occlusions, stroke, HYV

i nf ecti.on,,nerve i fallure ssoc ted.with

| RosiDierie Maghaatin hbittataid priffts, g itufy e SGfnitanth.

Ulhyﬁdi‘ﬂ‘oﬁfe&&ﬁé di@éﬂsém $evbie.or brthti, pz&ﬁisxs,]aﬁus'Elbewiﬁhgﬁlseases, chronic
al kyl" refers to substituted qQr. unsubsti I ed

S gffgﬁltrgp% SRy Ahag Hnmpnefesponse; ‘:R{ﬁmpﬁ@wolwng vulnerable plaques,

sthjavidhtiaed e .&h@hhydon&ﬂanﬁﬁmﬁeﬁhf&hm &dqir&nferagalo UR&mples of
that contain fromx %! carbons in the c hai n,

i AisFases 379 cReditiensitat a@rse Bt t%mEPﬁnagntﬂrﬁhrqvtsotP% Apgroptedmgdical
2 gévides of filepkedOf QRfehYdn inQhde atferdikledsis] RlieBidRaryAyndrome,

hydrogen where the group is in a term nal position, a
bédaheimerisidisersacrancerfevereminsle disnss (gtrapty)s | denggyadion, vascular

Qgclys?clngy éi(e [I‘fl'gfu?fécﬁog mhjuwtrﬁ% Qflurégssﬂﬁﬁéb%ﬂmtayitdggs, and

unsat ur at e phati c groups anal ogous in [engt

pberstip Fagluesy (Fs¢, ictautGaddbers Umtantatekyatsntd@s EPHHEsH. ab ov e

but that contain at | east one double or triple bond

res pecThe\ﬂem“Cx YAk refenntd subkigwigd or wiselssitutesl saraieddyyidrocarbon

Rgl%r 2 é s a1 %9&%1%5%@&1}%&1%% zﬁk)ﬁ &r(oups thahcontam from x

Pve oxy ups I nc
ptoc»pmlgons ircthe Ghut aJ)O}udmgiialdaH(y] grkeps sugtnas' ‘teﬂm;pmethgl qnqb@ 2,2-

A%é‘lg%lrgfé)%{hgf . { M%} 811&10 €S a h?(ifr%g \X?e?g the gﬁg@ﬁs ltl'lﬁl gcf“nninal position,

r ehd&hﬁutdmﬂ Ehd(ty:hnsaftczgalmr’i and §€;.jabkyeyiD redfer tasulstitotedyor

The Cl . 6a " ref rsto

S UBRPRRRL Rl Rk Biaye* Sebieies ey Paife fghifion o
ethh alkyls Dagribad abov&  bubthatadokitdin'at leag oue &«ﬂhbltewretnpia bbmf ms;secnvely.
to a Cl.6al kyl group substituted with an aryl group.

25 TheTHeaénrs™ a'ﬂ@ﬂjf hieferﬂmdn ‘abkyl glOup kavingaantoxy genagrached thereto.

th d substit
R Eher Dby oL PERe methy®. R pRgR) i by g e e
r &apraban isado hydivbeborg eaﬁkﬁalt]y fliakedityaa oxf@nR&ccerﬂingry thil

eiseerieh ol Bt ot hat 415 28 08 - aesRes oy
i th THE SRS i PR Gr 8tk PRk SR atkory

carog, tefeby fbvaiisy fcatidre having from4 to 8 atons in the
ring structure; Rs represents an aryl, a cycloal kyl,

a cycleltdeariyl, saralkiet s metekem, refers 2o pO).jatkyt Eyobp subisttured with
is zero or an integer froml to 8. In preferred '
'gﬁ%‘Wts only one of R9 or RLO can be a car bonyl,

&

an : m teqnﬁ %1g%dﬁptsl?‘gm§ioté%% enr Eoo 1ze5I %d r%x%r pooboth A sTbstituted

and substituted amines and salts thereof, e.g., a monety that can be represented by the

general formulae:

RO R®

¢ 14+
—N or _N_Rw

R R10'

wherein R®, R'® and R'” each independently represent a hydrogen, an alkyl, an alkenyl,
(CH2)m-R®, or R® and R'? taken together with the N atom to which they are attached

-15-
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5 enbodi nents, RO and R10 (and optionally RIO) each

i ndependently represent a hydrogen, an alkyl, an

al kenyl, or -(CH2)m Rs. I n certain enbodinments, the
am no group is basic, neaning the protonated form has

a dBlpletea Hetdie gcighﬁvﬁ\ 8% 4 &8 H6ms ANl nA AR M R repreé»ents an

art-recogni zed as an am no-substituted ~ carbonyl
i rfeYlyaiysioalkyh ir sysioaliayl, edntemeyeldor eyeb@wylbgnckmes zero or an

g Eﬂrﬂ@%c"i‘lgr of (P GIB PQ Qrddte boélggn 5& Ra%r Rmtga LG c?rﬁonyl,

ove. e erre the an
nete- B nBI Lrhd: thmndegemmecﬂtcr dayottfemumma@ dn evéeremprepreferred

é%todl{n%?ts ndl'i@‘j Eang H‘ tﬂggﬁg hI lgdeipc%qtall re ets?nq a%ydrogcn,
g raoalkyl, am al\kknyd rore(emm,,aR ninakrtiih embmchgents, tbeambmn grolipés basic,

15 ter ncl S ' ycyclic ring systens
hg\‘/eaﬂlél %‘P%%i%"ﬂi‘?ﬁﬂ@g‘r%?}g@ in V\,hi ch two or nore
car bon e c,o , “ adj oi.ni n s wher ei
oot SHElelrs AT dr] <o b Grtribniotd & an SihS ptshues
Cc yaibbiy! ahdi@gsSludésn MeictMthiteat Wﬂeﬁmsﬂﬁ;&:ﬂlb@&h&@hﬂaﬁfomula.
cycl oal kynyls, aryls, heteroaryls, and/or
het erocyclyls. Aryl groups i@cl ude benzene,
napht hal ene, phenanthrene)/k( n,Q{o, aniline, and the
like. 20 The terns "carbocyCl eN and "carbocyclyl", as

used herein, refer to a non-argemtic substituted or
unsubstituted ring in which each atomof the ring is

CYhBRM R"TﬁB a?@&s%ﬁn Fa0Q Clyr‘éfe?red ﬁg bo :ﬁé%?&’ﬁt){& Lflde wih 56t

i ncl ude polycyclic ring systens ng two or or 6
crehude imidesyahicmmapiibe kngtabde.or nore carbons are conmon

to two adjoining rings wherein at |east one of the
r i ngs The teran Yroxly @6 peed hereip includes Sotfhend Jymembered subsiitetedhor
2 I
LSRR e g SRt PLBER s SRRl YA . e
" tean b‘wy’l alsojincluedes polycysdin iring dystamh hiaviok tele 1 morsteyclic rings in which

T e 5 g5l A et e s
bamuhatig, e1ge [ﬂlﬂefﬁmmsc}irrrim ygﬂw ayrloalkyls) dyuloalkemdis R¥cloalkynyls,
bty ot R le B hop Rl ke, gt

r genaskmbes phenoh)adﬂmgemd ttertikal kyl , an al kenyl or
-(CH2) m Rs, where in and R8 are as defined above.
The terms “carbocycle” and “carbocyclyl”, as used herein, refer to a non-aromatic

substituted or unsubstituted ring in which each atom of the ring is carbon. The terms -
“carbocycle” and “carbocyclyl” also include polycyclic ring systems having two or more
cyclic rings in which two or more carbons are common to two adjoining rings wherein at
least one of the rings is carbocyclic, e.g., the other cyclic rings can be cycloalkyls,

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

The term “carbonyl” is art-recognized and includes such moieties as can be

represented by the genera] formula:

O

O
)J\x’ Rl or \XJ\R"'

-16-
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Where X is an oxygen and RL 1 or R' is not hydrogen,
the fornmula represents an "ester". -5 Wiere X is an
oxygen, and R" 1 is a hydrogen, the fornula represents
a "carboxylic acid" As used herein, "enzyne" can be

aRyheRt Xiidd ﬁdﬁd% réﬁfé@éﬁté’ anoé)@?@ﬂ SYACHAS am@%}é%en% hfdtogen, an
carries out a ch en] reaction in a Catal manner.

Sull, én 2l amd, 6%%)498 ﬁm phasmacentisalis acceptalp eﬁﬂt &l Zipiesents a
prh?%ééﬁ'@?‘al ,-((Ei-?zahﬂl NG a4 R ®are as defined e}a/bove

f af nes ate enzy Ui t’i nat e enzynes, att
atWhese 8ds fmm&ymndg?er tarfgenamy Ihpdregenethe forpw]a refEsen® an “ester”.
! 'V@llﬁe%jx %‘Hﬁ? %:A(Pﬁ'd 144 lgﬁ?o%eﬁ e fikRuta PJP?JAXI‘ltSa c%rboxyhc acid”.

enzynes - occur

art i fi %k ﬂeh)’ner@ﬁqg e{(n%)trrﬁg &H%@Qé at Ilg%lc‘ whglyérgﬁ%a o‘:?molccule

side chain or nmodi

I @dné;téalcamqom achenicanehcaox ylmtamwmhmad Su¢lt dnzpraes can be native
3eE9Us mat erial , such as JGans

DM T el seho B 2R ol G, fygresylated

i encdymds, mg:qnmhateaénzgmps ég8i nlatep bmyﬁtee,cgeﬁnga"rawtmnzymes GPI-

cl.ani,n var,i o | uti on 15 basged and SO|I - based

LB By iR B sty e RS e

oﬁmﬁklhlly-gémratetdhamﬂ enzyhite, dngfifies @Mdi&tcﬂma QF Badkdne, as
herein, ref i . al kyl group substi t ut,

S a .
W EE9G% D P e 5pter st it SEPBY SpRyfned i non-

| proleitieous taktibll $icB ds Protcd SIS EHNS, frétbdiRMscie@ M BhZyene? tart Bt rhade by
20 nenbered ring structures, nore preferably 5- to

6ATHIREET dRF W’wg‘@turvﬁesgréssrqnn@wwed GERTPSSION, GIofng, Yarigy§golution-

t Bustdahd sBRI-BLsB@bPBe syl sdseAnd sihifr fleBREY knowd (8 Shose of skill in

i ncl udes polycyclic ring systens having two or nore
c&Pfc rings in which two or nore carbons are common

to two_adjoining rings wherein at |east one of the ]

ri ngs The i En-ois Ikd”, ag ugpd herefp referp tra Craalkyberopp sfstituted

Ciidth PRetér¥&yOablgy| s, cycl oal kenyl's, cycl oal kynyl s,

aryls, heteroaryls, and/or 25 heterocyclyls.

Het er qhe Ydrm@ ri@usaryIn ?ﬂcmﬁ@s subStitu@X 3 WisfbstiR¥dd aBdrfatic 5- to 7-
ene, im dazol e, oxazol e, thiazole,

f t hi oph
t‘%{’gn de‘"’lgﬁ'gP%fﬁst énorﬁyﬁefemhlaés g Proembeed s, v0se Hies drgtures
MY dhe BSfouPmerbdiSmt. | TR teﬁh%e&%a@l” hed ﬁf:ﬂéés‘iﬁﬁycgéhc ring

used herein neans an at om of €l ement ot her "t
SYHEBhhRYINEHY A CHBErs, CyFiciings rmawhw %0 PN Earhens are common to two

NHdjiRRtEAn %SW&%t 1&5’(%9 Bpﬂlet ng ﬁaﬂeéf&:foﬂ{mc, e%O t c?@ther cgclic |

terns erocycl ocyclic group
Jings ﬁqnthﬁtcwoa;lkylﬂ ﬁs@b@kqwlﬁt aglogtkpinds, anms, il@tex@arylsoand/or

%Qfe%%lﬁ'é CfletetodSi mﬁ&ﬁgﬁ&ib&é for'ERE 19 Sfea@l‘aé thio iane

nmber ed rings, rrng struct I NC
flmtﬂazqi%mm@s tmzolcmzqu phv2EEle nwndmi‘pytazinhawﬂemmrgdl

mnﬁxe.ﬁﬁM&hk group" al so include polycyclic ring
gntens aving two or

The term “heteroatom™ as used herein means an atom of any element other than

carbon or hydrogen. Preferred heteroatoms are nitrogen, oxygen, phos;;horus, and sulfur.

The terms “heterocyclyl” or “heterocyclic group” refer to substituted or
unsubstituted non-aromatic 3- to 10-membered ring structures, more preferably 3- to 7-

membered rings, whose ring structures include one to four heteroatoms. The term terms
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nmore cyclic rings in which two or nore carbons are
comon to two adjoining rings wherein at | east one of
the rings is heterocyclic, e.g., the other cyclic
rings can be cycloal kyls, cycl oal kenyl s,

CY‘EHeQEHcKM?V'oﬁ “heldriidylic BRLET AV iNdlede poREbyelic ring systems having two or
het er ocyc 5 Heterocyclyl_ groups include,

f
e XA |°@° ‘cﬁf"@é i ﬂhlﬁ%twwg@raﬁqrh@s AR ROFIRINSP O adwmmg rings
mmh hn@ast oh@&fttmeﬁgfs id &eér@dyshc, ergd tﬁeh&hér Icklic ritg® cdniflem

droxyal kyl " refers to
s Lﬂoﬂpp ,eca/clnalknmés ﬁma&wylsﬂaﬁewﬂe@rﬂ% @ad/ﬁ'éfqéqrwcwe
b .
bl SIS BB inghule TRERbmb, eyl SRE BNO A Horpholine,
eXagtprics, lagtarhs, bnd theikef proteol ytic cI eavage of
st andard fluorogenlc pepti de substrates such as
s u c- LL e pevB, " UetyrdtoxRal kit reders toza C Léabyheropp subliitbied iwath a hydroxy
@ylous catalytic activities of the 20S
pro asone). An inhibitor can act with conpetitive,
NGO DAk foroi RA OB [34ednf Y bl coound fhat blocks or
i nhi bi for can ind reversi |rreverS|bP y, an
t redugésomenctivigy ofemmentymed (mtesampiecpdubmign pfiptealytic sleavagelef
éﬁsteaﬁgagﬁ ‘ﬂ groﬁgmf Besn%ﬁe suqnzé(an e asru@f{' 5 suc— :Vf/YgAl\fs‘(?}{beoﬁqJ{ ﬁuMC and Z-
e M;B%M(b intibiticaof aaosascatlytio taétmumatof e 0S8 phacageme). An inhibitor
sewher. sed herei t. term ... .

68’&5?‘%‘ de WH‘QF?}H’SS"'}‘%‘E“P%WI"G < P%'?F&ﬁ%?&“‘é"ﬁ “81}8&?‘?% ké& iphibitor can
Wbl resdréiblgtar fhrevesibbs bnd sherdfose the tﬁrmdﬁcmidw kympdunbls thekre suicide
pe tidom petics, other nodified,

ShosfaEs P %F’ZBE?: Fhipier ¢hm r?§e °‘g‘H8""§'F‘65e°"c‘Hé‘F?f the active

mada: bi tE@énz9he, ordfcadl @hipst b @6nfBENa00hal 2RankB €lsé@Rdi®on the enzyme.
"pol ycyclyl" or "polycyclic" refer to two or nore
ri ngs A€ uged herdiy, Glladlexlnk}‘/ﬂeﬁndec Yli?:lhmla& KetdyilySstandard amide linkage with

cI ls, aryls, heterq . and/ or . .
g g edienf Pt Gy 5 st P e ssrfheg pdified fnkages,
c amnuiany b&\@]rﬂﬂﬂ $ddihais, lahd §ige clRirdmodifibRioht, AYdetailed below.
"fused rings". Each of the rings of the polycycle can
be subghd kuﬁe‘cbogrcyayls léb:%dl)tcytlﬁ:d éefé}l‘te te bmmﬁrrﬁ:gs(a g.ng"
is art-reco en us Inre to a .
c S¥Ralidh cycloa @MEW&?HM}% s Beteropry c@‘ ch hgterocyclyls) in

DRihiEh tw8 oflindRAREbeRHIAHE cARmA RERo, adpifNgHARR g C M PInXare “fused
such_as heart failure or any other nedical condition,

i &ngie| Eaghhefdhe rgsef the pofysyels gan bsﬁab%ﬂﬁ&?duaé@substlmted
adm nigtratign of a conposition which reduces th
fr eque RS/ cER | PIBYENERE Hiy artyerasniprdetndoyhen "é‘f)drﬂﬁt"%‘ﬁ%""cff’ aaondmon’

MethGak 16eaNEEdrteabe fell., Pamhl A disehselsBdipdsiccet, @ sgnc&uﬂab @&hplex such
whi ch does not receive the composi tion. Th us

pREReen ailie oF any sthee mediaaljcorition, fsavelluindamsioad in e, ang includes
t B HARRIn ot B PQS&&P\LEE}!. RAGRY AR H§exﬂg B1oP dcthyR tBe onset of,

popul ati on of patients receiving a prophylactic

t panterahef a wpdical genditipndn a guliecs relatiye éfomquct yhish Hegsinghteceive
afd/cBhpSieidlY g ;pbc?v ARRGRE QlidesOR} SEhAR, Fed th b
cancergus gromﬁﬁ ha tre%?gﬁnp%gﬁ1at?%h ver%ﬁgn% ¢ et
upk deestablé cgneerousigrowtlys in a population of patients receiving a prophylactic

treatment relative to an untreated control population, and/or delaying the appearance of

detectable cancerous growths in a treated population versus an untreated control
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popul ation, e.g., by a statistically and/or clinically
significant anmount. Prevention of an infection

i ncl udes, for exanple, reducing the nunber of

di agnoses of the infection in a treated popul ation
PR RO L B AR an AR i oo
t riafetech ipcipddspfor exampds, sadaciagthe ninhbeartod diagnoses aff the infection ina

popul-ation. .5 Prevention of pajn inpclude r.

b iR om iingorers EhirahaLbosb g, S5 prdeieying he grsct of

?Qiymgs'tdg@,ofﬂ&i iaft‘e§mﬁab inesnsd ﬁdﬁﬂﬁﬁbfﬁé‘ra{i agmn&emt 'daslbh@olipaplaaﬁon.
reat ed popul ation versus an untreated contro ]

pdPEeRRPR ParHEclidssnfor ﬁ&aaw@uw%?&@ms@;e&%mwv

t RRlaying S8R sdRBMDhPLPeHiGREd BT et ts R Streatdl RPERINEVekAE an

into therapeutically active agents. A conmon net hod

f oMitrae] ¢aptral popslgkienly 10 is to incl ude sel ected

nmoi eties that are hydrol yzed under physi ol o%i cal . .

condi t iTBAEMNGPIOSNEE FIRORPIESIOMPAURRS| et inder Rhjsiglppigy! conditions,

e VBRI nto {RFapRERANY &iive a SARY A EdatindYmétho® fof ARk & prodrug

he h .7 Th

activity of the host animal. e term "prophyl actic or

t hetodpdude selected pwictianithatjaze hydrelyzed yadar physiclegical penditipas to reveal
add o : N _ . _
uf) BeF bl R chlsf et lts, Ml ERcEned P engymaic

t eclevityrmif thel hogtamirhadst at i on of the unwant ed condition

(e.g., disease or other unwanted state of the host

ani mal 'he tgem “priephytlacsia onibprapsutic Hireatinnt aoari-tecognized and ingludes

e L
menef eslipicalomnifkstation of thewawamed camdifion (g, disdase or other unwanted

t t fy ] ' [ ... ' IS At t .
o BT nosCont ] BEF s Fprophadf, .6, FBRRRLRe host agina
u deweeiripine the nulvintagvondition) dehepdak @it & atlingrieréd aftep Gafitfiestation of the
term "pf ot ong’. as _used, herej.n s .peant i hcl ude

- S B0 TR et Flnclistid s Mmoo it

" smblédrateudretibilize the registingg unsiasted eenditioni angids effetts therewl).s
repl aci ng a hydrogen on one or nore carbons of the
backboTikes tetnt “michsobe” asnbed bereiods mbant to'isclipdet immnbomid or
" §(‘,Jt§§¥uiﬁté“r%féav&}ﬁe§" includes the inplicit proviso that
stuCH " SUBERPERISH is in accordance with 25 permtted

val en f_the v t nd t ' t,

and ¢ har e “BoRlRR b6 mBla) Bthe 6o BB il hycrogen
c ompuLeronore cgbonswifi ihefbackbese. owilsipantiensiood Sy ‘substienign” or
éfﬁ%ﬁls%fntgt{e?%hpglflgagsgge ﬁipgg% Rlgvish that gﬁg%@e?p%‘ﬁxr?is'i% SoBnce with
" pathettddtvateact ofitse mbstiraabitamadd the sibstitusticard that the substitution

perm ssi b substi tuents, .of .organi c co unds. In .

D bls i sefle SO Ra T SuPh i RS FHRTE vidrigo flsformation
asueh ki by &_ﬁﬁ‘aﬁgﬁg&ht{:cychiﬂiﬁﬁ,hﬁﬂliﬁﬁd&%. msé\dldﬁdi&d,, the term
carpocyciJ.c an eterqcyc|ic¢, arongti an .
BRI oAl eo (sarR sl pegpiGRP cubsDiER ALY fompounds
PR dBro&d &3pert, 3hddSdrinistiBR{sEbstiRRntd rcAide abyfcliBBricEcyli€] bianEhed and

sanme or  different for appropriate qrgani c conpounds.
F‘H}brﬁﬁ}l% carbogyphg gndheterpsuglic; qgﬁtpatquaéld non-aromatic substituents of

organic compounds. The permissible substituents can be one or more and the same or

different for appropriate organic compounds. For purposes of this invention, the

heteroatoms such as nitrogen may have hydrogen substituents and/or any permissible
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het er oat ons such as nitrogen may have hydrogen
substituents and/ or any perm ssible -19 substituents

of organi ¢ conmpounds descri bed herein which satisfy

the val ences of the heteroatons. Substituents can

i nsbstitentst dfror@nﬁmphlpouﬁs Hes:digpdrherein Wiridh eatigfy, thavalences of the

Yy (GHC 8 SR L By SRR, Py

ls@hSHs @lcarbaxyl] mm%@fr&nyp B f(ﬁmtyh (3] ﬁxDidj‘BI eﬁhlocﬁﬂaonyl (suchasa

oxyl, a_phosphory p na
prfa@smrnathéoacaﬁwaqnaﬁwofognatgiwﬁg i3k hip aoRR e
a ﬂ%%]ﬁnat@ athBEﬁ?nnaﬂsnan #Bin6Qn athidd) b Biiingl an ﬁtﬂne a cyano a nitro, an
al'kyl't hi o, fate, a sulfonate, a sulfa

Lﬁzfdénﬁﬁﬁlﬂmdryh an alkyKizpnA sulfate psulipRts, @jsyifamoy, n?' aas,ug"pwldo a
u ik al Sﬁ ﬂ?ﬁ% f ah QFa %'E Qrm{)ﬂngtxé'@r' RleYoardrhati¥rhdietP €It will be

oses in the art that the
mjmécrlstegd by tllgsa skilteddn 6n artﬁ*@t Hhy anaietigs @ehsntuaeﬁar*ﬁhq;laﬁr ocarbon

rﬁil%%!ny REmbs %%Q%\S shiltdie a%ﬁmﬁ%{ opriate. 10 A

erapeuti ca ect1ve amount” of a compound with
respect ) 4 ha i &iﬁm bdject
an am)l]A nttﬂe'or &%H&%g eﬁg&m g}z.l B§m| %pic%'?@gar at fl(r)ensﬁ © SRee
\Am@thocmfmenmme refefs asaxmmunbcff tke hanyioped(s)dos ag-‘@amég? w’elﬁh when
f I
i B A B RS o PRy e
ofallevisteas ammsrd; dmediogtesaconditom gr slowsthe enehbf disease conditions

b dards f
bga%fqu ﬁg éﬂg"l{SS‘EC% %g{%éta%lgg ! ardg‘ii%r Jﬁ%g %ordgr or %8:?&?1!14:4 3 Ifl])f:'. Ergated or

I ahsembticplipesef d.g./ dtiagbasomblebeagijvrisic &imloepplu:ablnyo any medical
nmedical  treatnment. The term "thioether"” refers to an
al#igtoup, as defi ned above, having a sul fur noi ety

a: th|a82t %%elggr g'lt élﬁ’re? etfgggl %@91 %gl?pglaﬁgff%ﬂleg hbove ehavmg a sulfur
Repdias aftdchbd theretddiln ptelﬁ&fedgmuqnmem,ahutkmomhbﬁyi tepresented by -S-

et thio, and t d t he

" ot Regssegiatie Piastesioves e RO B Fu L . Hha bR
ducing, t t he, cl

nd undSsS e SEEBTD dyrobte 7 CBrEEHeo el e e Wiy or

| peQing tKHsyﬁip&JﬂhsL tlﬁﬁca&s@hﬂ?hrﬁﬁind&lﬁﬁglﬁatholﬁgy of a condition in manner

Selectivity @L@ %é rote some The enzyne inhibitors
ditQ EPRSQEPTiSEPREZR 2 PRI R EIUOPn part because t hey

bi.t. the S25 action of the 20S proteasone.
A&gjﬁﬂ%#dﬂ‘%&ﬂ{-ﬂwot her 20S prot easorre i nhi bitors, _
Egﬁ,arﬁ %@%‘%"ﬂ]ﬁsc' @fﬁi’,%sht? éﬁerlflﬁ afe i @1 bsegatugé:tthw fhhibit the
P 2O RSt QheeIDEyﬁiaSasoﬂih akdﬂlﬁonaﬂlb,amhhs bat 20Sqimeasonie ititdtars, the
sel ectivi tJ r the 20 rof easo 0 ot her .
pfcglpggglgg 8 eﬁ: remé@iyﬁg]ecbé/glt%nﬁghe\ﬁgglgaqtﬁsome with respect

C hy BMbA pLABASE enzyic¥ PThdl is, tHelift@int tehiypoundshbelasiectivities Tbrahe 208
selectivities of the enz¥lms i nhibitors, for 20S,30

pPERIGEYBIEYEE PlCERISIateR SHch A8 B A T
5 QryMin, (thfepBBAEBsidda 1D O Sectivities of the enzyme inhibitors for 208

proteasome are such that at concentrations below about 50 gM, the enzyme inhibitors

show inhibition of the catalytic activity of the 20S proteasome, while not showing

inhibition of the catalytic activity of other proteases such as cathepsins, calpains, papain,
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show i nhibition of the catalytic activity of the 20S
prot easonme, while not showing inhibition of the
catalytic activity of other proteases such as

cat hepsins, cal pains, papain, -20 chynntryp5|n

o Sp fimsin e, ooy e PR e TR iies B caprme

t Hehibiddra bhoist Bhibitioh oF thy c%lyinb&tﬂﬁﬁoﬂh@ﬁ%ﬁl@tﬁs@ﬁe at concentrations

cqneentrations | ow abou ..M | e not sh

oSt 0B oM el sy pcinBiney pf e sftali egiosy of Ster
Prvdteaess titse EdHRERraGONC Qﬂweﬁtrﬂdﬂ@ﬁrefehﬂd eMBEIiIMBALE, the enzyme
preferred enbodi nents, the enzy 5 inhibitors show

i ripfiibtars showoinhipitien ehths Fatlytic %F&Itfi%?fi the &4S prateasems at concentrations

PrRiofAReIE Al FRIGRA LKA AORRIbItRE LPWe AN tic actmc?/bf&herlpeoteases
not show ng 1 nhibition of the catalytic activi % ot_f .
calion sena

otahtesenopeeatiations. Brzymedduetie assexsiire disqlessd in {$;
s b 0P NE ERinEs 3 %géﬁx*“” Prbcen SAMGIR, 58D 3908,

Bisefe b In- L%é%h . Selectivity for
Yot rypsi n- | ctivi Partl cul ar enbodi nent s

of t hepgGRZyEnivdRinRinksid? %e%ﬁ%ﬂﬁﬁnﬂ@%&ﬁb&ﬁ% B&EGeR herem ate
are further useful because they can efficiently and

s dirder usghil Pedanse they cap leBicianiyend splestively inkidit thecehyiotrypsisrlike
; Egi@%gf We%b§$?b%£§om@§ﬁ&%ﬁﬁerdqg tllegla@gﬁ-_lfké Y 'p@ph* a!savmes The

H activities ynot r ke activit
ofhyao&ypsiotika seivity iof 28hpmweteriivddrdgierietddadegeagsfof PePhdeS n

E%tlh %ﬁls{er\nm{) g? J‘]ﬁgg g*cﬁ‘&p OMI ﬂiugé/ ﬂ{pﬁhﬁﬂﬁ? the chymotrypsin-like

ropho
C hotivity oy Ngi hydtoléses cahﬂ)caletenmnetd)b}mieahdage df\adtantard eubsgate

b%x Hpied or»P spehist C%trag esars ko kn%e o tgg Sﬁ B4 de?&%t%a]%{'l ahb]%utgj‘{a%nat_lgrosme

g of KNOWA |
eﬂermahm cad be @seely IBnajrmmmhttgcra@saymﬂe dideloseddh IV applivatien serial

use net assay.s are d| cl [ :
aalsv e §?%§5%§e$mgrp SPEREG b selssie 200
?e':s%f !tgr%hem (1996), 35, 3899-3908. Uses of
nzy'n'e—llﬁﬁ!ll%r{!m-s—zo The bi ol ogi cal consequences of
lpr ot eaﬁ}%hrﬁ?olo hﬂ] Qo e Uen pro[n?so esinhlﬁttmﬁh &%kou ﬂ{ the
evel accunu |on o 0 qU| Phat eq protel ns,
cmllhlarrmvgihﬂnle egpunmlatmh af]g:émblquarndted poyp¢ios cdl inaxpbolbgieat changes,

t t t t f
" FRORAESERRR bbb Rb AR un ufes] bl B pRRR rotessape
bimbibitsisg geséaecdnamhﬂntpmﬁs ithechean biggesta as atﬂim:up entithror
“heRprR syery. T b DRl s R ey iisin i isereen for
vaitihdﬁhree’»mbMdp vdliders ﬂmprca@s@ﬂe ?’Hnl datifil@ior chemoﬂierapeuhc target.
chenol. rapeuti c tar cardalkn eco
ARy, TRRE o RR s bsesfl B e halter, DOV EPEEn has

hso begh SRoAINEN WRE i B NH- £ adtivhidt dﬁd@&bﬂfzatM?rdﬂBS:’o levels.
activation and stabilizatign of p53 |evels.

cONSEaRPeuts of e IMGPESR MEh2lipRe tar%@ ipfibit NE« B %ftwmnm"@
NEbifBe $61 levalk irPebil caftbke. StBONFiIxBSs RRSy FeBMI8loB of MflSfkbtion, it is an

culture. Since NF-KB is a key regul ator of
i AitracHmiarach for anti-inflampatory therapeutic intervention. Thus, compounds of the

invention may be useful for the treatment of conditions associated with chronic
inflammation, including, but not limited to COPD, pseriasis, bronchitis, emphysema, and

cystic fibrosis.
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30 attractive target for anti-inflammatory therapeutic

i ntervention. Thus, conpounds of the invention nay be
useful for the treatnent of conditions associated with
chronic inflanmation, including, but not limted to

COPD, rherdisakial coripomedsicin e us&dﬁpfmemdmﬂﬂme&ma titectly by the
fibrosis. _-21 e di scl osed mpounds can be used

¢ TR RO IR QYE ERPIE b STPeRact ety via
f Upr6tein® Whth akdSrofisd D3 I RoeaGe 36cH B NE-EB WERd pro@asofiie

medi ated indirectly via proteins which are processed

byPaHepafsis it B8 st elamippoaaniposkifansiptiongl REpeessing of proteins (e.g.,
Pasniirhds) Riveved th defiBlaf RBHISIdR! (.81, Bal &R, 8 transcription, and metabolic
post transl ati onal proceSS|ng of proterns (e.g., 5

PAYTEYY). intepesillylagoqmmrisation.and thegmrming easpqree 5.2- ‘apigen

S

%‘*%S?%% O She- AR s el AR (o PRI R
( eegulatorgptotgiansuch heSeliha TGO, andpastiiption S NTESB.
di scussed bel ow i nclude 0-anyloid protein and
r egul atAmm}'lepeErﬂ;cﬂEHﬂ&t sfithé inentivyds Irl]ﬁ fse Gf@%dcfo&lpoaﬁﬁi disclr?sed herein
tran I on_fac NF- KB... Anot re odi men the . |
| R e of R odegensrarivn T cratine hat B imited
1Go,fsarbkel sEhdntie drmEpdito e naﬁsﬁsc@agﬁn@eruaetl ird@m 8l {5 GRBsHCbrain

ndltlons cluding, but not limted to, stroke,
drmags el Frﬁfaé"lt"a: PRy ERalo damags de e meryays syptem), gliltple

( €cl@rosis BRI SH&ESMYRnEEREAted @&m%hxf:@@' g" huil4s- Qah@kﬁiﬁibmc and its
and traumati c damage to the nervous system), multiple

s ¥PRANGs pQUteRAtop ARl neHsonHBY. FERIE atfbalmm gprayslinating
( BoMneurspattyl MdFiBRE S IBRBARDS déﬂ:lccntla\é nhaﬁ‘tﬁonomy, diabetic

acute notor axonal neuropathy, acute infla
dapurerathyaParkipsass pistayn Elwntpeterniydisaasml ritipirsclegysica gmmal
Hbéﬁaﬂl@%n%ﬁﬂﬁm hﬁal ﬁ‘i@ﬁﬂ :rl?i§ engtg) gyvasgﬁIQI%Heﬁna, a‘mltx-mfarct

neur opat hy, ~Parkinson's dis Hunt 1 ngton' s

neemenip.cleye ody slﬂmentbaf;mmlll@be denpamaa@ph acPick s digedse, subrgrtical
\Y} t )

5 e TEDLO e SR GAIOL ) oA SO Ly o
| sMndramesdsvch as prirodry aghaﬁial; lmegbdl tcs-wameclemuMth asthronic

Sﬁ?g}ra% e’g’fbl‘j %g lﬁit e Sl{l%sa agsg:{i %i Erﬁ'ec%gas (such as syphilis

syrroiesefisgits. as prl rrary aphasi a), netabolic-toxic

dementias (such as chronic hypothyroidismor B 12

defi ci /ehbgmpr'msbasbemmamzedahgsedmwwian ﬂqmbitmfsﬁ z(mylmh protein
or chroni¢

@313%@‘5'34’% cpread cPelg w é%(tﬁ'é@é‘??%ﬁl’&ﬂe ﬁ@agw PP 42

Oardiy béli€lddRived Bbm an (a pr'ofézrﬁ?r@édrﬁ)r PARIU QS léiEKC{hrec lsoforms of
4‘glraebr al vessels. - is a i de fragment of

Bareknpwp (635 4 a@rW@amfwrﬁs nA'é‘?W‘FWF aplmlza%f.mRNA generates

‘ pth@ ffopms; ofifdl roc&sﬂg%%&g E‘P&%ﬁn b?%&? é&ﬁcncépﬁeréﬁfpreventmg

known (695, 75 and no acl ternat Ive
sthé geieragion bf PARA Iyis believed that ttinernal pfodeimprocessinghy the proteasome

%ﬁﬁ@ﬂ% Em?lgaf LS t S a ?\rPt 1|n%pe lezhetul;]lgr I];rgmA?hg igi}%rr]&%ssmg
€nzyme in rats contains about ten different subunits (22 kDa-32 kDa). The 25 kDa subunit
has an N-terminal sequence of X-Gln-Asn-Pro-Met-X-Thr-Gly-Thr-Ser, which is identical
to the B-subunit of human macropain (Kojima, S. et al., Fed. Eur. Biochem. Soc., (1992)

304:57-60). The APP-processing enzyme cleaves at the GIn'’--Lys'® bond; in the presence
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the generation of f3-AP. It is believed that abnornal
protein processing by the proteasone contributes to

t he abundance of R-AP in the Al zheinmer brain. The
APP-processing 30 enzyne in rats contains about ten
didftcslciamtios W enizjrfie Aldcclédvas 2hdada)'—~AkpPEbotd, deddahsafpinALa‘ bonds
has an N-ter ni nal sequence of

x-eyeleagesthe primesiitar domain ofByARhr - Ser, which s

identical to the f3-subunit of hunan macr gpai n

(Koj i nfdne gnbediment, therefoge, ism methey of trating @}ggc:me(qlay@ge including
3 .

B o L e T skt

i @nmposhlt@nédmglmddablsm Suelatresment tncwemﬂucinmp‘raﬂb@fiﬁm’

se the.ex el lul gr
st Tpng: e ol LR ol B g, i o BREe! AaP
Mptheedtionf antl r@RAking theAlliAREl STERE of ABh&ifRBEdisdats | Udi Ng
adm nistering to a subject an effective anmount of a

CONMPOUDthef EmEbdimEESITRCRENEA keldte MUATIRRIatand m)uscle-wastmg
n. uch treatnent i.ncludes reducing

di scl 0S her ei dlg

r 45eAset Q‘S‘?P FPEeasoIng %%%qeﬁﬁ‘a“lf eratmswgmeweng Itigu ?Y‘?S?" E’°“’"‘g

PlfiBgMRst O GRIE &privéESIRINE of Surh Qﬁ@ra&fof%éﬁ?ysm nearly doubles.
gener.ation, and reducing the clinical sig

ASHRihahe Brofgasuieciedices HeleobRBItRTHRE LIRS ttOH“emuscle protein loss
| BYEME hRgdRlifiotd bPkRAGH SXiiter 2 NhibRe RO e ivdntiBPare useful for
di seases. _The proteasone degrades nmany proteins in

ieaiing senditéans suphge panser, elbranig infoqtings diseasss; fsyomuscledisuse

c G:Jtl|0§h)q qRhs Héﬁ%\q'aﬂ{n h & Lri]lﬂ’g %stﬁnﬁ g | fatlﬂ?e afs?&c%t&f‘ with acidosis,

prot eol'ysi s near i biting the proteasone

betess ansirhgpaitsi fy@irs Sfteheg egpldberaé. Sn@atwm L E:
pﬁﬁbgﬁlﬂlehtgﬁﬁthe %h éﬁfc%@&ﬁ)ﬁﬁs OGS lfédq:@l?g%e%te of

iver fors o e I nvention are useful i _
t musl¢ prgteolediadatiomsn g gdh resdcipg thegate of ntreesllylar protedn dagtasiation;

dl—eﬁﬁa e the rzfte%’fec{e ag}fﬁ)ﬁlo? ng ﬁl#i m Q%El'i cﬁBE 1?11 l?ﬁ&j% thera growth o.f p33-

ener t1on, nerve I nju rena
as:éami canes. \/Eat:ho%tbcsdmtimds nﬁludcsametaetmg aegedl (lmevpe ¢ran vitro, e.g.,

f e

<Pl €na ety SR ot o BB (el epprageuiel
SRS S) dmtdsextilserélmr redu0| ng the rate of nuscle

protei n degradation in a cell; reducing the rate of

i nt r adabrosis %srthquoesswn antbpgpraigatt fgmatior efthoaritisspetrbwiltingtfeom the
o}tﬁwg%g{lﬁgrglw \9&1 0@? EIOB{@%S E%;P is a&rﬁ?t&? Uétg rz]ugt?}gon %f tg%T%}F-ﬁ .
thgxahngrmﬁmys H:broémnhee;lvmxteamve depositioredf ex{racellvlav maipix and can

Pl iy S Bt bt ST bty g tovel o
ciatrpeHilhi signpling sotets@thalipthat aotivaltd teinecripsioh 8f tai‘mt genes upon TGF-

?@g‘ﬁ'ﬁ?‘ﬁ%tﬁ’g ‘%a f??gﬂ?tf‘fr\g]l! Is)rtfi’)efgt%ql{ﬁ?a:gg&x}ye%lﬁ? ] SZ‘Q?MW&/&L accelerated

fdeﬁfaﬂhio%&ﬁ"&eallﬁ?-ﬁ SigA#AlR Cbmpénidihbdberf bbiehled Gicadtert MRl other
IS | nvoI ves ext er]13| ve

TG--/3 naI | Fi br
depBRIlifaH e Foud oo dypaeim TRt o g gk e 02

Whéthdd YoV irédtind hiperptolifetati®s sthdHon SRR BSAigRYiE kétinopathy, macular
different tissues, Normally, the |evel of

degeneration, diabetic nephropathy, glomerlosclerosis, [gA nephropathy, cirthosis, biliary
atresia, congestive heart failure, scleroderma, radiation-induced fibrosis, and lung fibrosis

(1diopathic pulmonary fibrosis, collagen vascular disease, sarcotdosis, interstial lung
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intracellular signaling protein (Smad) that activate
transcription of target genes upon TG~ /3 stinulation

is regul ated by proteasone activity (Xu et al., 2000).
However, accel erated degradation of the TG--/3

si @@a:teb By ediiioiend disd’tdﬂsbd&ﬂ neitmenweduimvictimcie oferalinpered by

ot erpr I|f e _con i t.ion rtai

o P EiE g ot PRbedieti ot Moo= heppifghon Sikmiy

t ragadfidifeitiby BEhe ir&ﬁlmf)ﬁsf t8 treMDHuARN W dund BBsist (dllo@éng surgery is often
di abetic retinopathy, macular _degene g di a?ﬂ) Th
nésiCBpdrTih digfieyrag #REssWhich gay be p eaﬂ“\ffgbhﬁn ihistoppf fibrosis. Thus,
Ciify b1 Smbddithd i, Yhe iMfenfiSi RlatGD A iHod %rhﬁsa;sr&vd‘nabﬁ b Reduction
scl eroderma, radration-induced fibrosis, and |ung

f idfsepsiing. (i di opat hic pul nonary fibrosis, collagen
vascul ar di sease, sarcoi dosis, |nterst|al lung -23
di seaségothatpretein proesssed |burﬁlge mptgafpare r‘%’)‘F'Kﬁ’h%mFF’éalt‘?féhﬁ Rel

of Sided i
Bl 0 AT ARG Rt ik g bWt oo
t gpiupal Tor ﬁ:sysowneqmwa@mtmlmcrmqeﬁﬂmgaﬁnd inelugestpsp RTBmE 1, 105

t
oD} Ftpo2$ P, YRS ThEMEGnd PPl SHIBE plotkciytic,
pmmaessimgdarbync]mns Ip6$ (RﬁﬁAoRelf(az Bak),sané RelBju Bothhanyp- and heterodimers
e pre enti on or re uct|on n Ter
prﬁdtee phosplic@glaaedhdpiquitmaperosfd el emapl(ﬁ ﬂﬁm@roslmmraded
f the R f . TIh fan f
C P EFSeR, RS 0 A A B T B b e en o
t \WPtop IS tPthe nﬂ'dléhsf IUbsduitiHated 1031 Wisd @Socmsad Bopurified proteasomes

{g% b Il]%%t alq 611 k%f‘?&ri'@p’&%é oﬁanvgﬁ\g} EB a%belf(e%aszyec?tﬂ:d

r @ﬂl‘lﬂnl‘:& cBihﬁIeﬁ QJ:ﬂfltdﬂfér triNsB Aok N@tivaAds ahd) @lgy HRMGIED), inducing
(Rel A Re] d Rel B). Both honp- and

hé&¢ %9"6’8?1‘&5?%‘0“ zﬁpﬂgcﬂﬁﬂ?éﬁ by Re] family nenbers;

NF- KB, . for. ex 65 heter dinmer. After
phosphg%qua'ieB %Weﬁﬁvglﬁglf in e Fasppingan w@nﬁﬂt}%&épm and

t RftotiveventsOtFak Eb&nﬁtlee NFad Rdafircd i e pRES@Ibf the immunoglobulin
respectively, produce active NF-KB which

t tightohejp £teeae, fﬂveol#rit Teepter aoghaipeeas ihe elass enajns bistapgmpatibility
Ubhiptek bORL S a%%?b %&@&%e%ﬁ&%ﬁmgb%rgﬂdﬁlé -2, IL-6,

prot easorres a et a
78raﬁmcﬁ859lon%ﬁtmulamuﬁad(®, imlﬁﬁ-&(fblm@lﬁﬁ@&t E¢lb(1994) 78:773-

S 189" §8 e SOBRYF b0t B HydSlorl HANA R AL WAL 5r

a eﬂﬁés‘sioﬁ lan Hr—z,g'ﬂm:-l NF6KB\IF@ gElNﬂ aanyg efithe oﬂmmhmeably—mennoned

t he i.nmun i.nfl anmat ary r.espons and _. 20 mtot

VBN SR el e eting BV piet TP GFTegyg amoun of

teﬁ&ﬁ,laﬁﬁu aﬁcmﬁedtﬂa&m noBHsIetes I%ludthg g50@h rapib alediakorgenute
e

2 receptor a-chain gene, the cla
hrrglaew#ﬁsaﬁ%mmw respeRsst EbhapesnB, arﬁ'rMa'aatﬁu%g% g1995) 80:529-
cyigki ne genes encoding, for exanple, IL-2, IL-6,
granul ocyte col ony-stinulating factor, and | FN-(3

( Pal oniyelxipaal it padticipate&si the €Af8dion 68 th%@ﬂ adhesion genes that encode E-
selectin, P-selectin, ICAM, and VCAM-1 (Collins, T., Lab. Invest. (1993) 68:499-508).

One embodiment of the invention is a method for inhibiting cell adhesion (e.g., cell

adhesion mediated by E-selectin, P-selectin, ICAM, or VCAM-1), including contacting a
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785). Sone enbodi nents of the invention include

nmet hods of affecting the | evel of 25 expression of

IL-2, MHC-1, IL-6, TNFo, IFN-(3 or any of the other

previ ousl y-nenti oned proteins, each nmethod including

a [

o S Uk 5 o 5 Rl ALK P R0 (B
raqhaluhananhcﬂtcompomionadutlesedlhnlfemmmt ory and i nmune
responses (Thanos, D. and Maniatis, T., Cell (1995)

80: 5291sch3idi ancB@pedﬁ-st imugyoesults in lwppﬁa!,@szonmtmrhrea which there is a

CHRAI5R Poleh Bl b SRR GRS Po AR e

L albgradaniee 8f 1x-Bd, WkdgbyGEsudtBig lﬁﬂﬁ}icnvamﬂmfé’ifbxﬁi (Iﬁmﬂg e()il 1994). 1t

E Elgbbeex ggr}]ﬁlm%trgtlaiglg} tgﬁgqyggfyé)? éxgu restéitxtg!% Prﬂwf%lﬂ!a cae}l re uced with
P-t}&eidﬁﬁﬁl’stfhuoil SFdbrorhson(eiMiiBitor (Gﬁtﬁétlaﬂ,l 20Q0;@0tenal,i2001; Rye et al.,

fzngjé FFDEﬁﬂ%E’b?q;B g%%ﬁi{f:ﬁ%g'(“téﬁ%“%‘ %Elﬁ"-iats Cﬁa%féét }?} of ypating an

C MRSt tcblﬁﬁﬁondir weﬂﬁﬁ&n MAEPEdprsig Aemintstedng to a subject in need of
reperfusion in results in hypoxia, a condition i

WP rep PRepEan effegtivecanauat frepmBpind,sgionec s Fgmanies of such

t bms of infuties erl¥e, bihA:E n&Qislteh ke ac@@é&&ﬁry %ﬂl%ﬂﬁq%lﬁcrablc
gradatl on of | x- Bo t her eby resul ti n

Aves) jaBeriad poolysive élsemdﬁ@dleq, cgfebral, payp, gyra' qrtena‘rﬁaé VR
d %E@uﬁ%&ﬂﬁ&oééi@&saé @8135?&%Elhltcyls,Q:t)rdnﬁlﬂyld{‘t)‘?'rd%%bgcj nﬁgrch&hs, heart

hypoxi a Can be reduce he adninistration of

p fadlugea pangreatitish mypeagdial(hgpertrophyastenosis and Tesgaosint - al .

2001; e et al. 2003 Therefore, certain

enmbodi NewBsplsefbinds spacifically toghe HEY-srhaneg/promepdarh, Ytheg Fompared to

t iR e BEmAD39 'tﬁ&ﬁme%uﬁwbsotew&foﬁﬁ@@ Bk Q}nﬂ{c%mds in

conpri si ng ad’m ni st 1o a su jeCt N nee of
st!re megigrewhipleerntigls peﬁtcleétmaseeblm it isdeligyed Bupbe n@te in kmase

F&J]sotﬁg &Elfo(ﬂgghonb%ﬁml tﬂ Qifng Pmr:n : eEMI tfu’oQ%l?thQ 'ilb:qultm-

rres in ut ar e
cmp@nmn}e fway o Adtex dagradeticrh N§ -«Bis sehensesd intoghe micleas, thus

I
oy e B REAROn(of 10/ ChnencFitnll (SBSTAAUROP T
(‘oobaimaenys eftheinusition acor etbedforinhbiting or edeerg HIV infection in a
h i :
I ﬂlfbaer € Ié11|1cf) {:f?lethocf /Al decrga%mg%cfel}z\ée[sf ?g\ﬁ%@ g%r{.e e&é’éﬁ%@é f“g@llod
bmnlddmg pénmismmg lkoythe sutijéve an-kffsct venammat ¢farcompband didthsed herein.

conpared to the Nef of mac239, the H'V regul atory
pr ot ei Qveabddusfiomndl llpﬁpolulsabﬂlanée ﬁy’S) mdumcmokmcs gsh anTNFo is

! D5 Eo B A AR bEBLSCALOL Bl GRS SRR e, it
pg'emetphpnopb]&ttd that thé ﬁszBcp inrthggeivatiog of xdlls (ﬂg @Pada&m binding of LPS

t
Pt PoRShealort T L ASEA SR B S s aeteome gpten
ZQveB.haandanﬁged mn&mn&ag pmtduensuggeshhg/ﬂaémmrs m]iuced signal

Sci eﬂ{“ &1985%‘ 267960 TWO i nent s £
AP EY B 90 TGO TGP HFBFT H PR Bt Rl gign e scpss

| (QueShi, MNetial), RImmun. (2003) 171: 1515-1525). Therefore, in certain embodiments,
compounds of the invention may be used for the inhibition of TNFa to prevent and/or treat

septic shock.
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subj ect, and a nethod for decreasing the |evel of

viral gene expression, each nethod including

adm nistering to the subject an effective anount of a
conpound di scl osed herein. Overproduction of

| i popolntiaasibi ptotidlyslsBEeratacinnicheptides forpesserstatidn ta $-lymphocytes
TNFa .is . .25 consid rg@.to be central to the [ocesses .

.45 ek MITC, 35 e ol TRee cosmeftes  KpGBngsystyrg screens for

gaielabhycehs %Qf@ﬁtﬂ?&ﬁfe&t&ﬁqﬁ HavlindetgoRe bitofzdific transformation.
activation of cells by LPS.is the bindi n,%“of LPS, t

s pigiembediFentis amethpd & iehipiting artfigenpresaatptipn Wasel; inglugpe

t Q%&Q}E thY Q11985 SdFRponRdseNbedhRieh. DS BSmpRRA bf fhe §fleAon may be
LPS-bindi ng proteins, suggesting that the LPS-induced

s MBadp treatimmyngreelatestcopdifionsesueinas alipigy 25Hmay prgan{fiEsye reection

; . ' ) . _ .

g R R el A g o
Thenmktidrthitis,peeriagisrmeltiplo gt lemesis.sind inflampanators bowe! didgases (such

i nventi o b d. f. he, | Nhi-Dj: L

LB AT 9 S35 g ol L i e o

p swytpessking the immose e daahbjep¢pg.i tbbitingtrapsplmerejetipm nllergies,

B S R SRR T b n e
auinohm @6 s sompduns déshdbeddieseirvi ral |y infected or have

under gone oncogeni ¢ transformati on. One enbodi nent is
a net hasotherrfurtheh eabddimentaid mgibod fur eBarinigalie roperioire &f antigenic

cell.. includi 5 exposing the.cell. to.a conpound
BeRideRONEY BY e pRONSTHO th ARG R i ity BRER Br, For
Ula;fiﬁhﬁlé) it th@BﬁPH BRI of ;zbsgpzed:amre_db bdleptiselp irdibid, a different set of
allergy, ast organ/tissue rejectiqn :

( et pertios wfitsreiiceticibe protabattn 47 Prssemted i NHG gudecules

i BﬁiHéG{tnﬂﬂzcs Otel§¥hhn {Jv'bﬁlH1b|8?ydd?ced|aﬁclﬂ)yﬁsen.t€dfbﬁﬂéfgﬁﬂ'iodt any enzyme
arthritis, psariasis, nultiple sclergsis, and. ..

i HH%%%W& Soseatmelh el Tpbiaep oLyl Hkseactivity of the
CPlotdatosimeand Crohn's di sease). Thus, a further

enbodi nent is a nethod for 10 suppressing the inmune

syst enc&faiPprotéonie inHilitods blodk Bbitlbddekd8tidr hd phdceing of
rejection, allergies, ut o-i mmune di seases,

.ecl, g . au ) and
astifinated WEwBdn Ko aBfinyive dirpigsoms 1ntHptas AfsablpekiyB-o
ehdgesdalidifand LB hetRhtich @aBRMDEM e ST (29%h) He1793.785; and

Anot her further enbodinent is a nmethod for altering . .

t Faenckpers etol.- BVBO JaflOPHokir 1433 98h0)i Qs epbelitiens ol iy ypation isa
PHeth6a it Thifing L BE b abfirAdafioh Nnditidd &o@.tae{iygzms c@F¥vitl b b¥mpound
For 15 exanple, if the PGPH activity of 20S proteasone

i deserihed hefeine| A fiirther embodimengis@in pt reduqinghe cellular content of

i i ' | t
SRR GRS PR ol el BB
ceibjest witlam coropdudd describedchgrednd and present ed eit her

wi t hout any enzyme inhibition, or with, for exanple,

sel ect@ther qukirydficttiapseription fagtent that peruire iprdtesl distpredessyngonclude

Hﬂg gﬁr&%ag Erﬁﬁsgggirﬁ!g Te orqqflf@g'l@g)?% %@?%ﬁ %g:ﬁso Yﬁi‘ﬂ e@c&‘s@&? protein ¢host

Ion a
cell factor), virus-inducible IFN regulatory factor 2 protein, and the membrane-bound

sterol regulatory element-binding protein 1.

Other embodiments of the invention are methods for affecting cyclin-dependent

eukaryotic cell cycles, including exposing a cell (in vitro or in vivo) to a compound




ubi quitinated NF-xB in vitro and in vivo. Proteasone
inhibitors also block | KB-a degradation and NF-KB
activation (Palonbella, et al. Cell (1994) 78:773-785;
and Traenckner, et al., EMBO J. (1994) 13:5433-5441).
Gkﬁscﬂf&f’ﬁ’ér{fﬁ n gyélfns EQ%rét&M@ﬁ%l%H in%eﬁ ciﬁé Efifthof. Ofhe proteasome

inhibiting I egradat i on, incl ng contacting

t rarticanates g thi degredstip ofyclinzss Egewples @féqych@rleql\iﬂe mitotic cyclins, G1
| R RO =Dl R D001 b e s
or{e.gu bjitesis), ani gotkeuahiothgr c@ntdinisiomg Itibbelisaed all thnﬂ aee associated

or bj wi t h ere
o S 5D Ay TR, 2535055, Do Fhlsne
prledabigddytd amirnoraoide QS-REPQ&BGMBENGSO (tdbsimgmehcab There is evidence that

;E’?‘éifglrglf tv!ﬁrl(:t)%l( tfgla gr?r{]g.g o to(?eq tgtslll%% or)ihata cyc 1n-spec61ﬁc ligase
v I;g mWﬁbMW@gﬁtdsﬁmiem?ﬁ& A ycémqt a9) ?9 p3-21)e Ili_ihztél_&ﬁldof the
the menbra ound stero reg atory el enent - bi ndi ng
PRI OGS YO8 ISR S8 hera i R e BrphGaion for
rremﬂ.sls ih eyclinfbieed t bﬂﬂer@ YRirhitod @81 8t NatE Wead. \5el. USA (1990)
cles, including exposing.a cell (in vitro or Ilgratwe

v.8\7/6’97 -0%R)- ceni)%bﬂﬂhmenze ? BERQEdS fEetiof for dtpating aprgli

PURERE MSa hibjeel ¥ chibes %lsdnaﬁm Cdr @es@eﬂﬂilﬁ)oinclua_ﬁg administering to the
proteasone participates in radation_ of

c yeieah an effsesivg praqund of a-5pmpopad qhﬁrdvsag erging Jhe sventionjalsg
Genco?ﬁﬁﬁjséepz?meﬁﬂg £ ¥ehtind ¢ E hr]%%é‘jqﬂﬁ | fatfin 11?)(91'13]&5 including
enables a cell to exit “ohe cel e saﬂg (e
madlamr%f)nna iteja @4’@16@? a @n@ph@paI(Yeef&ctweohnwugt r@)cs)mpt)undsdescnbed

g kfved all cyclins are associated 5 with

4.’sup. cdc2 protein kinase or related kinases. The

pr Ot OhWSiticnal Sh Bt &s gﬂﬂiodé for affRGRAE 'ﬂ?eep%tfsé%oﬁgld%ndem
aci ds 42- RAALGNI SEN- 50 struction box). There is
etdglaferof gpgeproigipg padmptiodsh frertingpr pﬁlﬂatmaﬁﬂmer growth, each
v HJeFH%EI %Mlﬁlﬁgfcéxgosﬁ@ LednVivd, 9 Sth 9§ g}ég{m)r i wtro) to a c%mpound

cyc I N- Specl ase 'S ac va e uri ng m-t
( Bisclosedhoreax: HPY-16 a:ml HPV(13gleriyed/BH nreteM)stlmulnmPsﬂ"R artﬂrublqultm-

kil S5 USAAETR BB} YD PSR e g
i phcogerieind3 had eee shogartic eccomikitead ttherionpermagdsive tdmp;mture m a cell

Nﬁ)tgi wi nﬁ& ﬂitgtateﬁtttl% I %ﬁﬂé é? 9191):vated7leze937 %fﬂ)%g Zn?% leamg a olpﬁ)éis.a

rnvention 1s

pEmmﬁI&rdwrmeon@pmmlegmdai lsyuﬁhp ebitjuifie system mhldec-Mos c-Fos,
PR B0 e Brab IR rbbod KB b 0 Bl Rchiing

dachmhmﬁaedg toed sbject ahlefective enioummfalcsmpanﬂ@!rmh;saﬁmrm

met hod for treating cyclin-related inflammation in a

subj edh andthex euﬂhm@enﬂ, thealibaiose dsdoatpomgdstace e fulifijr dettreatment of a

t her |caI eff ive a t f a conmpou

R, b GRIPR AR L RORAORR AFETaT o Iraplgigme of
fthéseq:fafastﬁe_lslmgmhlh&e@ e Aodved peiepeindantl diffegutistionand edplication
oncoproelns, and FELOGHS 61 145atd095850) Lhibirond entamocb
species have been shown to lose encystation capacity when exposed to proteasome

inhibitors (Gonzales, et al., Arch. Med. Res. 1997, 28, Spec No: 139-140). In certain such

embodiments, the disclosed compounds are useful for the treatment of parasitic infections
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met hod i ncl udi ng exposing a cell (in vivo, e.g., in a
subject, or in vitro) to a conpound 20 discl osed

herein. HPV-16 and HPV-18-derived E6 proteins
stinmul ate ATP-and ubiquitin- dependent conjugation and

d ek causedby pﬁﬁxtoznampanwc sedectesh frase Ylasmbdiymisps; (infiwding P.

essive, 0onco 0

P REOoR A EaT S gIE Mot st BB, TitbfHofome se.

a (invluding T él’ﬁﬁ[ which badses (Ellaga;EIdsvab,aiIleebaicsi valiichp&@saseifrican

lead to s..0f - proto- oncop

dé Flg%ﬂ%&b ?{.@ %maala Ispﬁn‘ﬁx éy@{l%h AAZONERSIS,. hgﬁagova&u I;.omfantum,
Zisﬂﬁﬂr&aJ%tB 1), Paeﬁn&ﬁbmiaﬁﬁilﬂta prsmmangmhwﬁ t(f @lusd lbmainbmg in AIDS
p53-rel ated apoptosis, ,inc a teri

s A e IMuBpTUPRIERSPE PARTIRh 0595]%@&%%%‘ 053’? bistolytioa,
hegRiddeba ifvARRL BRI GRANS AniBRRAL In dehfindinbolinRas, Mo dReRdS

are useful for the treatnent of a parasitic

i AprEpQUNghare yenfvi faxthe Featmentoh Qafé%U‘s’é'éBCB?"Sp‘P ARigataRd livestock
PesRsd § @ proto noﬂagatsﬁ@?é?éﬁedqfom f’ﬁﬁﬁ@dlﬁﬁrhéﬁhén? > Cryftosporidium sps.,
consi dere e Involved primarily in cel
d Ethinecoprus sran@hs'm gimesia| tﬂ@ﬁ%.u Sereoqotis peyrgna; P'&N?%ﬁn’g@rﬁassa
ebtl?ek corr;%fuﬁﬁéju?se? ?5 Iegéome%mg’itor%%(tgé a’ir’i_’nelﬁ%)f paras:tlc diseases are
ent anDe speci es have een shown
| deseribaddy S QOBA ﬂ7’t9apfht¢ht1§/mv¢rg¢rated( bersimdn ite epfirefy e as o me
inhibitors (Gonzales, et al., Arch. Med. Res. 1997,
28 Splacettipn etBodiine0ip, the discleset apmpenndhinhibirseteaseme getivity
0se U f t:
eggrsizﬁf“ ina Cpglra%? mcg ﬁliev;jrfﬁx]e f?iﬁ:tm:#gﬁshgi %éegglagvgxg & 6{{?&‘1{&5 shutdown
p rro&mym:ampay asthowt rmhzawhmntdfblMcEllmdnmwM@pmlls In certain

(1 Isur}: 17511 ggl g\mﬁs,ctﬁe goggbgﬁ a;gein%f I?an’i ce % %rgglo n,g%h’)r%@d px%ﬂeghon with

( rdgﬁﬂdud thegp¥ agdifndl Zécurritigieg posars mqmrﬁitasg de certhnseaba}llmam;l the

b Af Kk
e L RS
detxaopviphylhxis hgdide fuire idfedtionmexi cana, etc.),
Pneunocystis carinii (a protozoan known to cause

pneundaha alsd bakiDFemaRaated therinhibints datbipd esthe A0S proteasome

pat i Toxa Ias ondii, Ent eba hi stol yti.ca,.
Pl Bl FYUBAHER & Dot PR A s AP Sores eg sy ibitors have
ebdadimtistéred §)J§&nﬂd:a$l? k@mE, ceatvifpestedsma ihibitoes itredsed bone

| Pt 5558 erdatibn s ool I R L Rl Goon 11:

f romPeas fmwfm&"@egfﬁ@that GHe)piQamprbhsomeihinedegulates
Echi nocogcus gr.anul osus, Elneruﬁwﬁﬁnella ar cocyst

netirolst diclsrantation audlbang frmatian the. iseIgrrd gempounds may be

ug il in 8 rftRERBHATEpledLtibh bPUiSeabdd abitRiatedSABINE 163§, such as
parasitic di seases are descri bed in WO 98/10779,

WPHtRIROTOSIS| ncor porated herein in its entirety. In
certain enbodi nents, the dlsclosed compounds i nhj bit

pr ot eROEdISHEs 4 qrgellent souyes fesi fagtgrs which '195? Heicppacitgfpty,

| RN Ring 'th@cél]E‘ hirkst &R0 3B bRGRboRE BY¥Re tOnthil ABESIY structural
shut down in enzyne activity w thout recover

r Rrgiteisis mh@@ tespapsittlovfar mainigingngthe atrycgural -nteg'@artoa%?nes'a}& jglso
eﬁpﬂgfée 4 ctclve LR (#r S8 AA5E which %arpétmkﬂ.h&@ Poretdells tB¥tiferate.

prov rol onged protection wt
Among these latter factors are a recently descnbed family of proteins called bone

morphogenetic proteins (BMPs). Al of these growth factors have effects on other types of
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regard to therapy against recurring exposures to
parasites. In certain enbodinents, the long half-life
of blood cells may provide prolonged protection with
regard to chenDprophyIaxis agai nst future i nfection.

blcﬁﬁft ha (2'8?%%%3](5 ﬁéé f-laEdP/SMt & et % ﬁ‘ g](r%r 3 {1}9%2}8 55-61

I rdlehﬂbé‘s cﬁv[c@ﬂ:fb thiatibohe ﬁSrphngétiqumme (BMRgnars diﬂhrenualiy expressed
|nh bl rs have _been adm ni.stered sy

+foflches s GV ERBORE. BHHR S Eortaly | BpunT Kot d994) 9:855-
Vv Q'SB‘ H&cﬁ&‘g ﬂ%’fﬁc{s QF TBFi0h dxpic@SorOMfBMF2%ng Ghef fibétancks in bone
R et al. Ain. Invest, (2003) 1%& 1771-1782),,
t I‘fé‘l‘sefW%'Z%B‘g%%‘t"i h glaf%foﬂtqlfé alsg |°Eﬁjff§ Ying mfwraliqfpd after the
'T%e:%mfcxn meérﬁfoﬁm%%y ce%leg*@b@%hprd} ffifk, QR tnipBide Bf @B shvention

bone formati on her ef or e, di scl osed cofpounds may
banay glse e kssfif f@ﬁ@lftff”é'ﬁlemﬁh a’fﬁﬂ‘ﬂeﬁloﬁor evention of

di seases associated with bone | oss, such as

ost eopbinally, the dixslased ¢osngunds areplsoussell asdiagnegisrgents Grg. in

. e[%pgcfs T}g{i}; SoNRY & lGaFBPASbEY) f&rscreaf.hg%f Blokech (D@ Enzymes,

extracts of bovine bone tissue contain

n trensoriptiongagters) precsssed 3y Ny bydselpses.ingledingithe Praseaseinss | Biee
{sclﬂ%d%fnﬁgmn'a? F%QEO%&JM Wl Kb [s' £h, Qélﬁgyvf\ﬁ%md tthe
1 0 I Ca fac

y active bone gro ors
s WMBII atniion a-chainlagd tnhibiting thé ]moabbnc aghivitieg assheisted wn:h lt For

Iatte f.act or, e re

oPUTETR A B P i PR SDielng Foath pigprome can be
Alétedfinddhese growt h factors have effects on ot her

types of -28 cells, as well as on bone cells,

I ncl udMog cEllshyprotbins e sulgéct &l prpteﬂ]lyﬁmﬁro&smag dgri¥3@Jturation or

8. d th t
PRI EOBIRE e P BT SIS B RER M
f edihilag |d%$elﬁbiﬂdlm di pued mwpmctﬂaw btitputﬁis regulateé by the proteblytic

] "i%{éflf%g% rffco O el BERGE LRUTEAT s,

| i Ae0ecel pe@bfaﬁon BVRPcal eméteeqabﬁﬂg the ofmhismecdlinprépaedtion, or cell
al so occurs during maturation and after t£ ri od. of 1
c%‘f“l‘ac‘ﬁPélcP'F'Bﬁ"H'flldéﬁﬁhé‘F‘HF&?“ exposipie the cogpsun EFB‘PE‘*)% orgaRiyE, ce

CHEPRM nﬂso&fﬂl leR@act {0\4dnal Bnd ﬂaﬁtﬂngﬂléﬁodéﬁﬁrlbhtpﬁﬂ I'The high

hair follicle grow h stinulation

drelsetivigen thesATRGHREAS disclosed homin Ramifp ropid m%é@%%tf plimination or

TS DF the Nt (for Sh=RHNO &ei20S lptdidaséithe)liRh givef cdlfilar,
clinical Iaboratorles) f or screening for proteins

(Sevglopmealy orphysiolpgicalipaesss: i pti on factors) processed

by Nt n hydrol ases, including the proteasonme. The
d&@@ﬂ@@@émbonpounds are al so useful as research
reagents for speC|f|caIIy bi ndi,ng the,K X/ MB1l subynit

or - PRBVBRPTTMIFASF Cratbaistein s pgmisered inyappisdorms,

agepOdinl Gth¥tiisbrdértto bE BEatePaANRY fe, doRBitiok, land bbdy wdigltanghe

specific inhibitors of) other subunits of the
mag[ﬂga@dwel& krevsin thpsark rfigr gample, where the compounds are to be

administered orally, they may be formulated as tablets, capsules, granules, powders, or
syrups; or for parenteral administration, they may be formulated as injections (intravenous,
intramuscular, or subcutaneous), drop infusion preparations, or suppositories. For
application by the ophthalmic mucous membrane route, they may be formulated as eye

drops or eye ointments. These formulations can be prepared by conventional means, and if
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15 Most cellular proteins are subject to proteolytic
processing during maturation or activation. Enzyne

i nhi bitors disclosed herein can be used to determ ne

whet her a -cellular, developnmental, or physiol ogical
Prdesiesds the factivel it diem nia§ B¢ nfikeidwikly arytven yenadmd bdditive or excipient,

activity .of a particular dr ol ase.

P RS 1 BiEda Ao BEEIPS 4560 AT RSt S FAIPSIEng BEep,
p rsaa@habﬁ 810, armudsiSRigl agént! d @ating AXROS bymodeh@moarmaﬂ labatfer.
cel | aration, or cell 20 extract to a co

di %Iéhﬂﬁslb e arage Wil earp dereRding A the SHBPIQA. 288 aa%ngefiy weight of the

0 r;gasmsm nﬁﬁlle and RVERG oR ie WibordRF 1o thead bF preVenktdd, fhe foute of
signal monitoring the process or_output. The

s eidenmmnpy angf the famcd solbmgi e ghnswel, asledy ﬁ@m of fraam %)l @ 2000
r t i i
et g BEConSl B Beoirh P Bfadth buRpufal sRBulimb/e
c elkihliniacred dea/&ahglpdﬁnbain divdedytoges dThe ginout of pesitye dngredien which
Adm tratl ound
o san rhn% : \g ? catrier rwaveargxli %ﬁ)%cﬁlge §§mg1%§8£a§? d;th@*i]?e@erally be
t hmt dnmmtd:é thetcombpeuridrvetd¢hgtodutes 4 therapgeic effernd| tion, and
body wei ght of the patient, as is well known in the
ar t . Fdhe preaisplime ofdtiministrdtion aodipoamemt aff the ¢campmsition that will yield

t c‘l e?sz teﬁfgczdg gerrsgiés 1¥1 é th er%fgg%g 8\/\55.%11”1{' nq 5 ggregéa}tﬁ:nts will dcpend

f apopte aéu\elyabhaadmomneﬁ crsadmmﬁnavmlmemtym@/a peticubar nmhmxmd
as. i n{’lect i.on anusc

| N ar, or
s PBEvIsgieal Ggr)\dltgtm Qﬂsﬁq W'E}‘g?’ﬂi‘ﬁluﬂ‘n”g BEs 5¢% gﬁga’sé Lype and stage, general
S RpAG EQIditRM, rebonsivaRi tb give dodaye,lahe q@a hf hadigativn), route of

ous nenbrane route, they be fo te s,eye .
(PERETREER ity HAviFeT e SR SIOPTRR SRS & S BRL 5 bl T ine-uning
P g edaien)e. £, Qi%kéﬁﬂinhr%ﬁﬁé oﬂiﬁﬂﬂﬁtlma Bbl/brf amod Bt sfag@inirfidsation, which

t he actlvelnredlent may be m xed with P
o O BFAITB RAMORRAURT Toyne FXPEBAEAtER eomsiatie Al Henitprigg figpbiect and

a aBuStidROARhE WhaRIBRing. @ | UDricant, a corrigent, a
solubi I'i zi ng agent, a ‘suspension a|d an enul si fying

agent , The piftadel PRarmdSiticalld anéB{aBﬂe it dmployed Réteto fefer to those
buffer . Al t hough the doSage wil| vargI dependi

t Pfgalgl;@qtgwgs, cglggosgmgs,@a@{yr ql,(gp ‘prig whigh ars, \ﬁlé[pp gmscope of sound
t la%dﬁalt JU&?né}ﬂ@u%Y@fok b IQEorkJ&ewﬂh BRMti8es bphlfiﬁanttfeﬂfg!s 85H animals

tgfg)even he route of admnistration and t

Wexeqsaivetonigity irritefionetlieraic ESRAAF: Pr a'&%rég%blaﬂ of Ffaml'caﬂon
cQtiIimEﬁ‘su?aQoDQlth g&a?&naﬁl@%e%ﬁﬂ%go' s recommended for an

adult human patient, and this may be admnistered in

a singige ﬂ'ﬁ% “Bﬁadngccmléldilg %&eﬂ@ﬁl@%am-gp’eas@E@%I‘en@ﬁ‘nﬁansa

active ingredient which an be conmbined with a

c aharmepeutignlyracedptable rpatmmmaossmm prvehisdan guchrag p ifvig jor solid

gﬁﬂgr AdeNt, BE Ch%lgnt!: Men?m#{%sﬂgn#hﬁat&%pEM%M¥ follst be

prodices a therapeutic e recise tinme

atarceptaltle dn |t1m1sem¢d:/f bcmanmmtrbbfwnhhhe etbergogredienss of mafomulatwn

W?J%d not H@ﬁrﬁ’?us'iﬁﬁue etn %Jn%céch%@é glsrﬂ%&:ﬁal% &h{cﬁ CafPsefVe a

efticac depen
pharmaceutically acccptablc carriers mcludc (1) sugars, such as lactose, glucose, and

sucrose; (2) starches, such as corn starch, potato starch, and substituted or unsubstituted -
cyclodextrin; (3) cellulose, and its derivatives, such as sodium carboxymethyl cellulose,

ethyl cellulose, and cellulose acetate; (4) powdered tragacanth; (5) malt; (6) gelatin; (7)

-30-



10

15

20

25

30

upon the activity, pharmacokinetics, and

bi oavail ability of a particular conpound,

physi ol ogi cal condition of the patient (including age,
sex, di sease type and stage, general 15 physi cal

C?ﬂg'(gi neﬁaﬁ:sﬁn‘&ﬂﬁé X&B:??nﬁte ?P Pﬂ:o ﬁ&? g)) of18 dudydfdpeanut

route o
H@Weqn@pnse@m@l aaftﬂoafelgml, deshing o, odizig 0%601}78@1;! andssaybeanoils(18)
ni n
b MBS ) BB ot S AL B o
wipblyethglgud glgcuh,c(lmnsmst heh as ethyliolsateamng ethiyhipuiatet (I8hagar; (14)

TRl o Bl bEo AR Bl nAHEE (Y g
Bha;f(rmmtﬂgeﬁ&iek Wa&eqep)t:ahdnec salifie; ¢ 1) IRiygee s BEIO RO (199 ethyl

i o AT S ) ARG iy e

E]@yecma @hsalacduddsl TRifulativhd. t1aRbr@id Ghbodwferits) paithastical
the ti ssues of hunman bei ngs and animals . w t hout

osermRssitons ot RIFESPL inVFIOP ATSITOR PYEREFTHF.dicc dp BRijtHse Sigpjficant

OtdnfperaRir®Olk-fitioRd whihiisiable® b a paiediENsurate with a
reasonabl e benefit/risk ratio. 25 The phrase

" phar Mheastinl GhhinacARcsB) fbéRatledalt” Rifers ﬁ)&h&&@ﬂwﬂ? m6h-foxic,
nmeans a (ghar maceutically acceptabl e nat

c B3R end prsans agid additien sa!stﬁefrfhfa@hlaﬂwﬁau ﬂhesa rsaléscﬂan Be prepared in

f Likd (ﬁ‘lhng gielﬂhﬁﬂ'ﬁolatﬁ%ﬁinﬂ 'pﬁﬁ‘ficahé@bf"tﬁﬂnhﬂﬁtoﬁﬂ &Qﬁ%\aﬁ’aﬂt&lg reacting a
materi a Each carrier nust be accepta In

seyrified dnhibjtor(shindls disa bessifernyivitina ﬁth'ebletorwmcm W@rﬂ‘ﬁlﬂ and
Ofsolta!?& tBQEMh@Jﬂoﬂﬁbd ?e?&&a V\%&% s iR HRte R {-’obﬁﬁﬁlhém

Sone exanp es of nmmater can seryv
phierophloside.isuate ;bl%!&fefemmw@tecmmtp,eqcstaien*cqlqme, olqaic) palmitate,

Séié’a?{t lau?éig Rhefisbale? EE:QE hosh CEeoﬁ)gylatQ%até lﬁ‘ﬁi‘i%&efut%@t

starc suc as corn otato starc
ssybgtlatc uargeltemaphﬂmlatvsmpmﬂt@dlueohept,matg,deowhwmte [28)ylsulphonate

C s ti

R
c‘é?hhmilaostmcak&ltsfté Ph@m) Sooﬂiaek—é&j) tragacanth; (5) malt;
(6) gelatin; (7) -30 talc; (8) excipients, such as
cocoa Ihothersasesnthe snhilptoss tsefulintbemethodsdf theidresentgnnshtiersmay

pc%ﬁBH-F ?ne%& lmor{a%ﬁcﬁé’ﬁﬁ@t? qlaf)%lngns%ﬁléigﬂléu%,\rlﬁg zﬁ;{a{)lz: fgfo%ihﬁ

gthauwicsyticgllic iccegsatie s;qw Mmheahghymhcal@htc)cppble;kmb@, Theitekm

I .
Sy BHEafeDly SE b TR B2 e P A o
I 1aorgat:eand(ot§@mcal@aa¢ additioh)salis djuﬁﬁzﬂubunQS)agﬂns&altsmhlkaW1se be

Rt Tyt a5 51a or e i o Y e Tt bRY, st

_ Sapdrately réatfng Mk p@u@ﬁed&nhbﬂtﬂi{sb it et 9gid @'(blh‘y\‘wth shwiable base, such

( Zﬁget]glgpé%g %gzﬂn?tfs,‘f (g_r éclsﬂ uéﬁ:] gg%p aand év:@hy ?c%:ggt‘[:b]e metal cation,

g RAE1H, ioe dith b Ghav aadutiof . acbd?ta@&fdrghnib ]ﬁﬂ‘li&i’ﬂjmﬂﬁy, or
phar maceut i cal conposi Lions t he E%esent i nventl

é?'@afaramlfpfy Rsgesssrtative alkali ogalkalge earfhpaltemelugds the ilithinp. Sfé}"m

tRIBGA ddlcfur At SndARMiAANTaNE, 3he iR Jikk ORSpreRhta §VH organic

amines usefu] for the formation of base addition salts include ethylamine, diethylamine,
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The term "pharmaceutically acceptable salt” refers to

the relatively non-toxic, inorganic and organic acid

addition salts of the inhibitor(s). These salts can be

prepared in situ during the final isolation and

pethyfehedidrhing, etfandlamine dietbardotan{isg, piperazing, awdpler liltecbeg, for example,

reacting a urified inhibitor(s) inits free base
?ﬁe\ﬁt%hs‘c’?’&i table organic or inorganic acid, and 15

O G b SR R Bk n

b hﬁgﬁd‘sﬁhﬁstefﬁh@sdﬁ Ratlas cd]blilfgaigents acledsatagentsy abating bgents, sweetening,
ol eate, palmtate, stearate, r{l;sr at.e,. benzoate

| eyosing, arﬁwsgfbwawégertt%gm@ve%? ranfigkidanty ‘@a@tﬁo be present in the
f bRy RlRns. SUCCiNate, tartrate, naphthylate, nesylate,
gl ucoheptonate, |actobionate, laurylsulphonate salts,

and angRen A of fgﬁ-tnta&uné’ﬂ at&ptablekeBtiodihaes mél@de @W&ﬁﬁﬂr @oluble

Ber ge et aI 77 har maceutical Salts”
PrRtiomidams; suclw asqarbig agid; Gystenp Bydreghleride, sqdm h‘ﬁ?‘fﬁ‘% gpdium

Uglabisulioie, gé}ﬁumﬁlh&quﬁe mtee(z@ Bﬁ%@ﬁb]c‘ anﬁsgaaan@m s.rms ascorbyl
contaln one or nore acid functl onal grou

S
t palmitatgy tylated hydsoxyanisele fﬁfﬁg), bawrlstadehydpxyt® BPS/(BHT), lemthm,
a t
DSBS 95l BOPLOREE ) Ol RAERE AL, s s i
i acid, h&wb:nﬂdwmlmmamt avid (ERTA ) eorbitdlataitamad arid Bhﬂspb;dccicld and
é‘ﬁ organic and organi c base addition salts of an
inhibrror(s). These salts can |ikewi se be prepared in

situ Cttt)r EHB{L Ttéﬁ@toaﬁﬁptﬂlh?@%tﬁ)ﬁqn% if th%%llnﬁgf c%sules,

t he i nhi separ a
pmchéts e:dlst tahlets] loeanges (using flavcfrcde@sacms@aﬂsosumm atjd agacia or

SR 2 s B DY i Aoy

ca;‘.uemrs liquid, bihasan@ilFin-aated br mtérhmanlpitmdmmdmbm ®ah4 an elixir or

o oF el s Banel o S5 4 et B el ol and

| atibmdion @s molithividhes, andliht fike, epci cdaidining a pradetésurined amount of
rragn té%?slala? glgac?yg}rinﬁ{]e Irgnga %%gp%&%p%‘a%fagp%? hgministered as a bolus,
faédﬁ&trerﬁ gdte. Dase addition salts include ethylam ne,

di et hyl am' ne, -31 ethyl enedi am ne, ethanol am ne,

di et haﬁ ebladdisge fbﬁmbmmmuamhtﬁ)h Ccabilies, (ables, piflgdragees,

caiders; Eramdes, Bttt 1B, e Aeibe Megmaltn & e SF b pppore

Spﬂaﬁaaceutadady adOBBAKIS CAtTEiS! QK Al sodiudscittdt br cﬁ&alﬁmhqmbspgate
agent S, reI ease agent S Coat [ nr% agent S, et entgﬁ%(mns

fandips pmnef the folfowmer (ilers qgesie erspﬁuegéw%rf e5eyC

QBétbéEX;*.LQﬂﬁE 1R, AladMitol AnBOLSRAE adidl; (Qrﬁndefip BB ! foP&ample,
mpl es of Phar maceutical |y accept "ab ant i oxi dant s

| qqg}:]ogwtgethy]ﬁl ulpse AlgiBAeS,) Bql:gm BV YiBY; Rygﬁpgonesqyews%@d/or acacia,
%Yﬂx@écﬁn@sc klg:h af E]%Eé?b még)’ic%gttng Egétﬁs sAds Hgﬁr-agar calcwm

bi sul fate, sodi um |su Sodi um sul fit
tdaEbonatRepOtAIOPr *@Plpc%séﬂfetb plginiacids gertaim silicatesy e sqdium cafbonﬂte

%f&ﬁ% retarding agents, such as paraffin; (6) absorption accelerators, such as
quaternary ammonium compounds; (7) wetting agents, such as, for example, acetyl alcohol
and glycerol monostearate; (8) absorbents, such as kaolin and bentonite clay; (9)

lubricants, such a talc, calcium stearate, magnesium stearate, solid polyethylene glycols,
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10 pal mtate, butyl ated hydroxyani sol e (BHA),
but yl at ed hydroxytol uene (BHT), lecithin, propyl
gal | ate, al pha-tocopherol, and the like; and (3) netal
chel ating agents, such as citric acid, _
e i
¢ S B R SAERE RS obfeoR GhALDTHIHing IR e caseof
Fsamleattab«!ms asd pitls: ttheephagmaceutish] copositiensmaayi aiso oomprifecbuffering
e € t
%'Esg S0 Earhos BRE Uil be S/ e ol B od Al and
abad+fflle¢ gelatiry ca:garlamsmg sughoandiipiests ag laatosd esmllosugans @ well as high
ion ar..a su nsi.on.in ueous or non- aqueous
i %?*g*w@ﬁﬁ’%ﬁre HeRodaf Be BRECO L P OO aui
errul Si r_or
(Us ngg i e Be e by Eortariion 3 P Fr bRl i ape gy more
lonccessonymediérds @cﬁﬁ\ﬁesa&d Abdlsaiayds pi’ﬁj)gieh‘uﬂﬁﬁlliﬁxd?rqm ekdiiple,
i ke, each contaj ni termne unt of 20 an
| i & B dra e e G P Bt fer ANEOh BB VA,
m‘jm&lgﬁﬁt (68 easiibin) ssliamathréibglfcdhi biScrossinREd so@iuyn cadoxymethyl
@E olld do e forns for raI adm nj stratjon
(i aq) cfeaqﬂtlé?gr ersprg aggfty B@é@ méy emade bymo]dmg n
04 ﬁﬁﬂdbl@&;aclﬁﬂéja inDRurk lok 8k polvB&e AmhibiEr() eI Rse8 %th'a% inert liquid
m xed with one or nore phar maceutical |y accept abl e
C‘H}“I‘:P'ers such as sodiumcitrate or dical CI um

phosphah 25 and/ or, any of the following: (1) fillers
or extlahiglsrand athez poliddosang i em@ssucby%qlresfé%tcw%s, pills, and

| Qﬁﬁlﬂ&%aﬁéﬁfoﬂﬂﬁﬁ beGbbied Sﬁpreﬁ%!f‘\kﬁ}%oatlﬁék%g Ghetls, dufhh £5 enteric
i nder's, such for exanp

ggﬁmﬁﬂ%?th% contings Y éﬂw%w B thﬁplvsmacgw%i formulaging git.nThey may

muorualfbmliheed s%u.g 'icpﬁ-%wdé" R cARAEPreleatedDf HULTRE fi\thealent
such as glycerol; (4 I sintegrating agents, such

dbaeinagag, forermEpignby ongmethybenlialose orvaring pr@aortwns to
$réVifd the Qésﬂb&‘i‘e@ea?é:érg ileCéthdrPo f‘ ig\'aﬁﬁgse fiposdhids, SRALAM

car bonate; 30 (5) ution agents, such as
paicestheres. ’(f"at)y rabs‘@r qmnl@ﬂd biG éqle@mlarfdtmtmdhroa@ a bacteria-

2B RIRCY o B DO AATRAND R bl it L br B0 Bye
Pompstitécns ahich ca8be dibsobyed dmsterile sateh onsorkamethenstesileinjectable

Syl ﬂn?ed‘leté% bc[gpe) use. ! JTIPJSE &%0%1 oﬁy&%' ?lsé %%Pal&aéo‘ﬁ{aﬂim

st ear at esl um St ear a
@byfuﬁing ag@ﬁs mddmmhel oA larcyinpemﬁdnahas thex mdem ﬂteuucw ingredient(s)

&grcgrefe lﬁfé@)a C%Rﬂl r ngf‘ ?9&? ﬁgs:trglngersﬁ_gag é’%f Fc’(g%t‘%%ally, ina -
dohpubnamem sEmmpleabSﬂnlmidmg b&ﬁpdsufohewhmg caxﬂkgzem:d; include
os iti simlar
By AEREReD pRLP Rt Tusteve oo R pep o i pifespneppeviecd
(ﬁ&pﬁlﬂaﬁlﬁopiiatﬂgw&umh ofmoteif et sboasddsaiticd eRcipientsl | k
sugars, as well as high 5 nol ecul ar wei ght
pol yeLiqyideioegg fgromlfer, oraindmidigratibkiaclude plabhaieuti@myly bezeptable

de. b t Ily wit
S ion, i GRBIS 1, i Py BB st 8 oo te
pete dippdilidng iRgiduiddtsage( fhis 18ayedtAtath inert diluents commonly used in the

art, such as, for example, water or other solvents, solubilizing agents, and emulsifiers such

as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl

benzoate, ptopylene glycol, 1,3-butylene glycol, oils (in particular, cottonseed, groundnut,
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gelatin or hydroxypropyl methyl cellulose), |ubricant,
inert diluent, preservative, disintegrant (for
exanpl e, sodium starch glycolate or cross-Ilinked

sodi um car boxynet hyl 10 cel lul ose), surface-active or

dearpatein)alivagastor, adddesent ¢ibsh|ghtcsrolpasirabpdmfutd abophol, polyethylene
| di.ng i a Suitable chin am' of the
ggb(&"é%ga‘h ?aﬁ‘Pfl Bﬁteﬁlf’rfé’k ‘i{g%&%‘f?g’a e“ﬁoef nert |iquid

di | ue Tabl e er sol.id dos

s dr asiceS et sgnie he Bl EamB e ST bE8 FaBHE Buch as
OREitag agdnls, aﬁulmﬁgeﬂmd&hsgaﬁ&ﬁgamitsywwaetem@t flagsingrdloring,
shel | s, such as enteric 15 coatings and ot her

B"é%‘ﬁ“ﬁ ICS*IEYf"é‘\XFI“$"t'?tSt he pharmaceuti cal - fornul ati ng

art. They may al so_ b rrrulated. s to pr.ovide

or con{li%‘ms’é‘as r“éi“@&?@ b fheBRUEIERPYI gy BaER suspending Hgents
t e fo? leXarkfié, Rehox f19ded B8 RBTY BulcdABIE] SHIpbRyaRYEREIBilo] and sorbitan
cellulose in varying propartions t B ﬁ;\élde t he

deskary, gcroenygallie ﬁﬁ“ﬁ%ﬁ? @lumipya fneﬁarf{ﬁfﬁ’é‘ piopiic ggar-agar and

| rRASHIE Ind ADPLES the@b£T OSPheres. They may be
sterilized by, for exanple, filtration through a

bact erpimafdtibisiee) r@étﬁlg)rfvhélﬁa radmﬁrsdaﬁoﬁ ﬂﬁfﬁ@ﬂé@%teﬁ&s a

stenhzmg agents in the formof sterile _solid

cOWPRsioD: whishway bR preppre by iixigs poeer mafe inhilptor(e) Yith @ie or more

Ofuj BB RoAkRSE %Stﬁﬂehtg of Birf&s @&h&sn{ﬁe Elir @Rﬁdlﬁmgbc?attﬁhb’r
before use. These conposi tions may al so optionally

cmw&lu}fienm!wol B yunpgsitege wex onnehlilgte pehiel is golihatserm fampgrature,

?1 Enlaﬁt/bc{ t&ﬁﬁe@atﬁr@%n@q drfrel @gf Hek £ Pé ﬁ*):tunp&l Wgin@lcavity and

refarentia l'y,"in a cértain portion o

galyasedhmmtamt tract, optionally, in a 25 del ayed

manner. Exanpl es of enbeddl ng conposi tions which can

be usdtprmuletierdevhiqghatrysmiteble ferusginalrdministrationalie inclulp pessaries,

PRI, RO 0y 00 PO s s

drowa-id deartitb belapprapirpieent s.  Li qui d dosage forns for
oral adm nistration include pharmaceutically
acceptldshge foamafos the tapicahpmiranedrmingl administegipn of anighibitor(s)

g;gcclgt? ?oupdg?s sa;ff 13;%?11::%{1?]]:@%{3;5,)& eragl dloporﬁdgéflg 's&ﬁ‘tu;rﬁ a'ft%es and

osage”f orns
dohlaits Theectivediopernnt map bemmteﬁ Lmé@dtelrﬂc conditigns Wlﬂs%l ch

b SRS 55 Y s AR s

I weliph may be edqaidol , et hyl carbonate, ethyl acetate,
benzyl al cohol, benzyl benzoate, propylene glycol,
1, 3- baﬂmylommaengk,y)més, creaths; afd gelpmay cantdigrin addisﬁmdnildébjtor(S)

roun d o cast or,
PR fush o aimiiand vefPIR P, Ol el Rapirtinss Mk 5@ B,
eliglotesderiauntéhes, @bty}!th?léhdgl?&dlﬁrsﬂlcoliesmhhmitﬂnslhan dcid, talc, and zinc

m Xt ures. t her Besi des inert diluents, the oral
éﬁff{‘}og‘i‘f"lxaﬁgs %fﬁ" al so include adjuvants such as

wetti ent enmul si fyi.n sus r?‘ ent s

oveet PGS ShE B CHyomA. g PRGOS BEPPITIOHES Sxfients such as
RacteR| MR §iMéic a6 Aldininum hydroxide, calcium silicates, and polyamide powder, or
mixtures of these substances. Sprays can additionally contain customary propellants, such
as chlorofluorohydrocarbons and volatile unsubstituted hydrocarbons, such as butane and

propane.
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Suspensions, in addition to the active inhibitor(s)

may contai n suspendi ng agents as, for exanple,

et hoxyl ated i sostearyl al cohols, polyoxyethyl ene

sorbitol and sorbitan esters, mcrocrystalline

cel | ul | und, n

agar - aﬁermgﬁﬁoﬂr%ﬂgﬁgﬁﬁy‘%ép %}inqmglgtte%?e% qg'lf?er egpls - accomp]mhed
Foy prepairiganaqicons seeasbh lipasomabypreparstionen salid pmclﬁmnmng the

DERbIR SR LB Al TRt

sgbiia bélﬁhﬂ@mhl‘é ppteféied becasecthgy mitfirmize exmaing itheragent to shear which
conpr i , for ex | e, cocoa butter, polyethylene
gF%Pc‘Bf’“‘ %%M@Bg?? CoRRPUBY- a sal icylate, which is

solid enper at ur i.d. at

t errperﬁf Yaﬁ'blaq“f"?f&ra@f‘oﬁ‘iﬁés m@\ﬁyel by fﬁ&\"'flati"ﬁ af‘l’?gu%)g $10luHog,or

V agpéaloneR e tayerit RiethdOwitied dda&tiohd|haiacsigicallyedeteptable carriers
Fornul ati ons whi ch are suyjtable f% vagi nal

atil Sabalizess; iT6A camers aRdRiRikpsTSHEB SR the requirsmengf the particular

CL&RPRitiol WuP typREH Rtudd AHithic NkfaSPRYTWeRAEPhRéri@)Sorbitan esters,
containing such carriers as are__known in the a

blsculprgpmPRiios), IhasagRutcaiHAcCERiALIG FRsl trBisSUth aérpf’}yetthﬂe“e
t %@F@l&ﬁﬁ&% \Aﬁgﬂzlﬂé fikd RhinP Ab@thindMeicABidPArhiAb a&ids s6h as glycine,

e po sprays, ointnents, pastes, creamns,
| buffayn salisgaigars, oy GuEar ploohsls. p%ﬁf@ﬂ‘?h‘s&enﬁh'éb’ arg pFsRIrad frem isptenic
a&;hhtyoglsconponent may be m xed under sterile conditions
pharmaceutically acceptable carrier, and with

any Preafda Cﬁf;eq_ﬁ tiches Me the Ride®idvRh@RES P&Viding Umﬂhﬁﬂecfwvery of

be require ol ntments, pastes, creans, and ge
ity inbiditerés) o the hodyd diueh desagaformnganibearads Py dissolving or dlspersmg

efﬁg' gén? i e P@P&hne%ﬁm? nAﬁgaLpﬁ%ﬂ dananoss apl a‘i’sofb@tu&sd tQlirlcPease the

ara starc tra acanth cel I ul ose
dﬂux cr%th@ inbibjtoni) Iaylesshyct sXig ”giq,rgmog suo@ﬂuix samlescontrolled by either

be#&ﬁ&” Iég er?tﬁ cgﬁrl' fllﬁ’lgﬁ% \;\%ﬂ%ﬂégnc & 9} Sersﬂg ﬂlezlm&torgﬁqn%%]ﬂﬁer matrix or

ereo TS And S can conhtail
agidition to an inhibitor(s), excipients such as
| actose, talc, silicic acid, alumnum h?/droxi de,
cal ci LHimsildCiBuiimlecpmpasidom@lf yhagindention aritable forparcaipral
Attt o co bR OnS RO A I itorStBY R Y SRRl it dr B ol
qbﬂaumrfehmﬂp hquptddastmin quEoUs arclonaqueeussalitings: dlispersiens,

d b
%ﬁé%%l?)%sf c?rnejc’ﬂu&s‘&%s or s%pt% thg%rlsvg]lg J%ﬁ'?%{)sehr egd HiEsterile
aiffeotable solitiors or ﬂ:spam(mrjhst phiedo ubq; whichpaayi mgtaalranaqum
a@-ﬁ? h‘)fclll ogtﬁtg 50 %Bvag arfa aci? g fﬁtgﬁnel‘a;h%lg I(ljs%t&%r\;ﬂhcéhg Blood of the

nhttaﬂmaénbﬁﬁtq@&ﬁpa{dnfgr&r)thnwpgmgemm coul d be used.
Soni ¢ nebulizers are preferred because they m nim ze

exposimgmphe obgiiniile dquesisamd nondyuedus carriers which may be employed in
the pharmaceutical compositions of the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures
thereof, vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate.
Proper fluidity can be maintained, for example, by the use of coating materials, such as
lecithin, by the maintenance of the required particle size in the case of dispersions, and by

the use of surfactants.
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5 can result in degradation of the conpound.

Ordinarily, an aqueous aerosol is nmade by formul ating

an aqueous solution or suspension of the agent

together with conventional pharmaceutically acceptable
carri erfhesexdthpsiifidisimaels.cortha adavintesngh anpreservatives, wetting
stabilize s vary wth the YGQ¥IYG nts of ?Eg L of
pdEtRiE st fying Agers: apdaisperying 48s c hievntion of thggcnon o
NGhicAREEnSME hghe eﬁ&@%meluﬁ’bmmm&s anﬁasdaeﬁaaﬁhd antifungal
esters, 10 |lecithin, Crenophors ar maceut i cal |

a@se!ﬁ%afm Eéa@elesaﬂra}@m%ﬂog%wnalsp P WP%@MQWM It may also
| HRQEHAYR 1P 'irmlﬁb %léltykﬁ,u’éﬂgﬁbﬁk Quaa & suQ:lr@'sSdlﬁﬁ'cﬂlonde, and the

am no acl ds such as glycine,  buffers, salts, sugars,
orliks inja hegpmppsitions. eadddionsprelengad sbsapptianeo Shedipisptable

r i d
R R L e e g
1 Bbsomptionisith dsalynsipumandnbgtedraelynd gelatin. dosage fornms can
be made by dissolving or dispersing the agent in the
pr oper Imssdieunascs Aipoudeptd poloeg tha nfeat of 8 dnigait ssolesigableste glow the

t %béo%{f)ﬁl%? the J]n?%ff'r(fnjn 4 %IAPEJ&‘; 01l lﬂg umlstcgfaf ﬁ%ﬁcﬁé% 0%)3’ eg}ﬁple,

pe contr
eidclaged abpﬁrphmrdmfmg)awntmlb' admmmncrbd img ferenis acrompdished by dissolving

d hi b ' I tri

BTN o L o
tab f t | 1 rat.

i B3 A AR,

phﬂnbmc(e).lhllﬁmlegmdam:mjymm suchtepolylectidgepedygiycolide. Depending on
eﬂmr 1 ?{gdsru > 0| Jé)ﬁ)e'rll,ls aéxdwg{r%l)f\%ﬂ? Wﬂ'ﬁs pegmllecr) Qr%p]%yed, the rate of

r engelease ldtuebie ¢ontrollad. exhmples bf@tﬁ@baﬁbgamiwclﬁﬁﬁs ficlude

di s i ons r.to.use, wWic contai n

o RED ok 13 polblamRidriges)s Dewas ftsdibis BlmGaorR o g reppared

I By etfaphin@ tRedriiE infiipoSdinds P fidtodinuMibis Wiich 4t eatipaible with body

|ntended reci pient or suspending or thickening agents.
ﬁﬂﬁles of SU|tabIe aqueous and nonaqueous carriers

whi ch be e | oyed in har paceuti c

conpos | 14 RIFRaTaions RRAEEHS ERY o e e G e Y, gpialiyo pr rectally.

PThey0dre, of Sebe, gﬁren a} Y606 QlitabR TR LIEAEnigi iR route. For example,
pol yet hyl en and the _like),.and su

abl _
nihgy a?eéémyust‘eq%% frbtaPletS@ég@ﬁlabfog“ow igjectop, thafgmaai yglotion,
ObintméMf GupptisREy AtuSioR! BFHBAIY B IbfnSor oiRbntdghdabdidly by

ol eate. r oper fIU|d|ty can be nai ntained, for
ewl'@n%w%@nﬂ@éﬂ@fwmﬁeﬁ@d materials, such as
l ecithin, by the maintenance of the reqU|red particle

si ze .?hetnhéase%‘sr@reaﬁerﬁ pdpisysEriins and dmygistered @atgaterally” as used

ShiriR frle@fd Modes 3P adhRRGa M BRRS tHah ERCra R BhieA a8Risddalon,
adj uvants such as pr eservati ves, wett i ng agent S,

eviurly by, injegtion; end inclugers withans imitation, ingerangus, FRtapR¥elasn
oﬁ'ntfﬁ;ﬂ%n@ﬁ Hu‘aﬂme&ﬁ, intracapsular, intraorbital, intracardiac, intradermal,

intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular,
subarachnoid, intraspinal and intrasternal injection, and infusion.

I3 i4,

The phrases “systemic administration,” “administered systemically,” “peripheral

administration” and “administered peripherally” as used herein mean the administration of
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m croorgani sns may be ensured by the inclusion of
various antibacterial and antifungal agents, for
exanpl e, paraben, chl orobutanol, phenol sorbic acid,
and the like. It may also 5 be desirable to include

C oni citve ad . | _ .
b A Ry e S A, e
adigit itieaters the pdtenesystainsiod pius,dnsubject toandtabolisrn arpl asher like

h tical f be .b bout by th
RS Rt S Y SRS ot on such as

al um n monest earate.and gelatjn. ln s case [
o dor BRSBTS R PR ponin P Rats K therapy
5 t yahpwitable rout®oddaiiisttaiion edudidporaliy gasalpns by, for example, a

subcut anepus or intranuscular, jnj.ecti.on. For. aml e,

o S A1 s BYAYAER o PP ST o e e o B gy ders

f Qinfhérfis GCHREPEPIncRbIRE bdecallly &AGUMInggallyor suspending the

drug in an oil vehicle. Injectable depot forns are

made bRegda0d188s 0@ theiréift© e idiisisthatiomBdlectedethe Gifhibitor(s), which may be

i nhi ki t or, i n biogdegradabl e pol yners, such as

pYFEgin e ﬁ?l@iwav@d;f@m perkor t&ﬂ@ﬁa apticgheomngsifipgs of thejpgesent
10 Ofnvektite, Are fHeHuYASRY intoPRskmiabshitiBatylae eepBible! dda gh Farinis BY kériventional
pol¥ner enpl oyed, the rate of drug rel ease can be

c Bisthods knayn ipghoseelskilhin theraler  bi odegr adabl e pol yners

i nclude poly(orthoesters) and pol y( nqégrides?. Deggt.

i nj ect &M dogremivalsiob S aefive mgrecienty i the Rigrmaggutical compositions
" eBf thaRNeRtoh MGy BE Williel o Ad t0 B5IRMRA affoul of HRQGINShBdent which is
whi ch are conpatible with body tissue. 20 The

prlgstiveta ashisvothe depired Serppgutis aesgpnre forgyparticylar patient, composition,
15  PRIERLE GHalhinidtARLE Hith¥ut b8ing 1BGd Blthe/patiethey are, of
course, given by forns suitable for ‘each

adm ni Bl @héAfatioiira-discREedT6APBRR in aph@haddulically acceptable
adm nistered in tablets or capsule form by injection,

i mRes o1l vary dgpendingion severad fagtore Mcluding sksolastas of the compound to

| o 40iRRterddOME pRdrin¥cdkineliOtHaPidePibtic P iR BMpoB@) employed, and
rectall suppositories. Oral admnistration is

y by sup) a tratic :
pthe rate @%ndyn;z@stqaﬁ:en'ph general, the sppesitions ofihisiipNeBENPAYCip provided
Py i L ¥o list108B e,
20 o 8B BRI 0% A SRR SR in
aatnéngi ather substnces, fos parbiisralpdmiinisteason. o ypiesh dose maigespss from about
S0 bl 404 vy Ml 50 4R B SR B, Each i
i drise sy lopatain the sate st diffidieatconiprtnds o€ thedvention. The dosage will be an

I Ddr.aper.| L, o . .

SHERREE BBk AN LIFASEL MR ERaro o, e
25  sthb&rmolation end sonte ofisphinitrationaf thetselastedemiponnd(elct i on,

and infusion. The phrases "system c adm ni stration,"

" adm mastther espestyod therineationprovideserdopjeert fierapy wherein one or more

adm ni stratjon . Nj ' Jy" -

U Rl YR 1 BB LS 528 i

cireagnend ma@ bh echievat by wal obthé simuitiveous) seqeertial; o separateldesing of

L i Loty SF ElflreatHSH]

30 In certain embodiments, a compound of the invention is conjointly administered

with one or more other proteasome inhibitor(s).
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that it enters the patient's systemand thus, is

subject to netabolismand other |ike processes, for

exanpl e, subcut aneous adm nistration. These

i nhi bitors(s) may be adm nistered to humans and ot her

am rral n éaumrtdné:ndmentssa bgmlamyd sithe mverdion dseomjaanitly administered

tration n n

exa emg C?B?uéﬂ? §"#aq’? e v, rug\@/%é%l:ﬁud@ hafi¥al phddficts such

pas eﬁi:es]la&les (llenhhalastsxb,enmaishx;e, amgindndrelpinep paglitaxak by

DBt S R e B GG R0y

ad])" dabfonitadih Aox&@bRIH Md iddniticih)Nitithrhdyolifes) mituktinabneybleomycins,
used in_a suitabl e hydrated for(g}a and/, or

pwgpwmlwmgmegwtp yein, pZYmeS égaéq,&masityﬁlch systemically

| BYRAYoliRR L-ApSadifd M &bﬁ%s'c@ﬂs‘lv]ﬁaﬁldmﬁ Batel théddpYcity to synthemze
accept abl e dosage forns by conventional methods kn

éliqlqmrgveasgqragm); @ntqp}@tqlqﬁég% antmlﬁgphw@gx&g@op%@lgﬂgn@: agents
t @ﬁchaa%tnit% eh Hﬁ%t?ﬂ% E‘Héc%ldr&hﬁnlﬁﬁe, BW%‘AH&%N analogs, melphalan,

onposi ti L I nventi1 on may be varied so as
olgtnlarambml)awbxlmlrrmfes ehdmgyimetaningg (eaxpwathypslaning and thlotepa)

ef fk?r%u'l% a{tésg(aﬁs%ﬁb@éﬁlu%&%ﬂ?géa&%ﬂnﬁéwm%h anflggcs?%ﬁ)zocm)

a par ent osition 15 and
admﬂmles{ daaarbmmnmmmm;tanbgph@rattluc(arﬂlmitotw hetlrp%t@btélms Such as folic

Thgld%g 0 s glr)*rexq:te Cpgn{ﬂ%'%ﬁclmgﬁig fﬁj%%?&ép ﬂé/)gﬁp‘eme, and cytarabine),

ar mac Sttt
d @pﬁlimhnmlggs)mds-e}ated arhhﬂﬁxtwi (ovescapiopwringdithioguartine, dcraeminahd 2-

AP ERPRY o tte) FopARRL ANBITH Rt Aie RESRERAE e Hdcgote; and
r plitigum todidinhtivnsdofrpléxed(cisplatig embopatin)j }irecathmfpﬁslnytdrmnyarea

O RS R e i B B g . i

dib&staes eslciast, ibroyl aﬁm&@hﬁ&m{c ﬁhﬁ)ﬁlﬁcﬁﬂ@ﬁ& (i.§.@Btrogen) and

parent eral ,adm nistrat.i.on se ran re .
D RtHoas beRnisFogH =4 IV Bt BoSTPo TR o DB RTRAT egmp'
d @ybser@lin! Rpiohidd at Siplorsingl d@sehembhetapélitic ages mepielude
may contain the sape_or_different . t}_ds of th
|W€HP§GB‘Hm’"Fh%a“H’6‘§B@%" o Pmb’e %ﬂﬁo’“g’—r'?g@?‘r » BFfpgifapine,

dRPRIHENS: ) 28 R¥LbAderivaMeVafart BEE trbigbingre over al |

health of a patient, and 25 the fornulation and route

of adnintefiih dfnbodinehis ! @nipehardrast if@mEon REOAbintNaakbRtered
aspect of_ the invention provides a con110| nt therap

wiath gicitoking. Gmm%lml@%é’w FHBNAPEEE 1@ TGRS Tare bda-g,

At dbuRihLe T 8910MdN 20 GeankloR}1e MEMOB1d @&bm-S%ula&g:ﬁcmr (GM-CSF),

con oint treatnmenf may be achi eved by way of the
teadefuand Kéfflenti al , or separate dosing of the

|nd| vi dual conponents of the treatnent. 30 In certajn
embodi Wearain embedimsasricogpownkefith jayantionisicenieintly aiminispered

agithAisitdid. eﬁutaﬂ!ets{%r&!@@mé’f inBRAE bR dShot Mkfie8 763 OTE

inhibitor(s). -37 In certain émbodi nents, a conpound
oficetdxaprEEnFapions slclametesane algestgneaamaingnides beclpmethasone,

betamethasone, budesonide, chloroprednisone, clobetasol, clocortolone; cloprednol,

corticosterone, cortisone, cortivazol, deflazacort, desonide, desoximetasone,
dexamethasone, diflorasone, diflucortolone, difuprednate, enoxoclone, fluazacort,

flucloronide, flumethasone, flunisolide, fluocinolone acetonide, fluocinonide, fluocortin
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15

wi th a chenot herapeutic. Suitable chenotherapeutics
may i nclude, natural products such as vinca al kal oi ds
(i.e. vinblastine, vincristine, and vi norel bine),
paclitaxel, epidi podophyll otoxins (i. . etoposi de,
ten |de n (

eb b@tung?ou q‘%ﬁehﬁuog%'ﬁ%i?ﬁ l?f"(’:ll;i%ge ar ubﬁ'g]%(& eltOAY iefhee, ©
arﬂubreamym'lbmm @srandren@ide futicasene waom}c; |fom}000t¢dh halginpoids,

il S5 Bafieodtyy ooy R ERAEOR i BRhagyhece

d efizipreione Qiddﬁyswnﬁﬂ, flaprd Onisumk, dmhﬁpttﬂlﬁscﬂmambmwascme furoate,

synt hesi ze i.r .own i ne iRl atel et.

S PR e RGO Blenpre Y BRIGTE Pt 2B KN Fgoacetate,
a@edihBolofd/S0ARMS pitispa€y BrRdiistHe eré‘:ﬁm(a[lﬁﬁé'ﬂn ﬁ(ﬁi‘lh,a'i“mmlone,
cyclophosphan1de and anhal ogs,

c fireroxieh feamojno %’tehW'é'ﬁiﬂﬁliOH%%“‘c?ﬂlﬁ"’n‘Eﬁ‘ﬂWﬂ'@P%'?ﬁ“ﬁ@?dc
( RN dhe! AR RIBhidE, A0 Jallshh@bERAVatived teiof. SUl f Onat es

(busul fan), nitrosoureas (carnustine (BCNU) and

anal 0gg, cepthin@RibediafehB) a contpoddddTeke mvéhiien isxaajoiith@dministered
(DTILO); anti rollferatlve/ant|n1tot|c ant i met abol it

s Mdth andmmynetherapeytilagent | Brfable frmpnntheaspstien agepty AinAKe, but
angl g ﬁm(t£+ HOOMBK ﬁE&Jlatofsl(%éﬂahﬂ' ltsporiaf] bﬁi&bﬁiraﬁh&\ﬁﬂar

purine ana ogs and rel at ed i'nhibitors (merca t opuri ne,

t tnigwidan; exslosperineothalidomide Arfl monoglonal antibodies. The monoclonal

chL@.adee 3??’ RASRAHaRE) or c@ﬁ'ﬁ?@aﬁsﬁ@h bBhia Bl tSsitumomab,
(anastroz exenest ane ' etrozol e); and

P lah:mtuwnmb,mpra@nznmab,dbnlnmnphbm@ta@cgegﬁumah ozogamicin,

t ot
g A R o L R P g

§25§|ﬁ@&%oﬁtr'0h03tat'n sodi um butyrate, apicidan
de hydroam c acid); hornones (i.
e 0.6 agoni sts such as Ieut|n|2|ng
h§1£]£fo l'rglﬂg%éﬁﬁéﬁxﬁgpﬁgne (LHRH) agoni sts 20
(goserelin, |euprolide and trlptorelln) O her
chenot her apeut i cgagents may | ude nechl or et rm\ji
canpt hﬂnn*W@&ﬁﬂmde t ﬁd& , _ral Rt 0Bz
geAEiM Abl ne, nawel bine, 8" afjy farfal og or déﬁlV&IlVﬁ
variant® of the foregoing. In cerf®in embodi ment s, a
conpound of the invention is conjointly adn1n|stered
with a cytokine. Cytoklnes i ncl ude, but are not
limted to, Interferon-'y, -", and -0, 25 |nterl &KMNs
1-8, 10 and 12, G anul ocyte Monocyte
Col ony- Stinulati g factor (GWMWCSF), TNF-a and -
and TG--j 3. tQ5n enboqu/\/é a copou th
i nvent i ﬁijt ly adh¥nisteréd Wit e & S eN0ird. o8z
SU|tam4yﬁ5 Hd may | nclxuglecewdut are not I\n1t8d Yo,
21- acet oxypr kgnenol 8ne, al cl onet asone, al gesttone

anci noni de, beclonethasone 30 bet anet hasone,
budesonide,Lgﬁﬁﬁ?oprednlsone cl obet aso

cl ocortol on cl opr ednol cortlcosterone cortisone,
cortivazol, Iazacort oni de, X|netason ;
é;anet Iorasone |flucort ne,H H\ji 0
miég a X8 ohg, f acort,” T Mic oo dE, ¥ ¥ X
flunethasﬁgg ‘%IUﬂwsollde Iu00|nolone acetdhlde e
fl uoci n®Ni fluocortin ®
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-38 butyl, fluocortol one, fluoronethol one, fluperolone
acetate, fluprednidene acetate, fl uprednisolone,
flurandrenolide, fluticasone propionate, fornocortal,
hal ci noni de, hal obet asol propionate, hal onetasone,
hgphReRfiHone, | oteprednol etabonate, mazipredone,
medr ysone, mnepredni sone, nethyl predni sol one,

nmonet apeA SolhkivrOFNBocTeR e IES h@ 36167 mRéle 0 ieq J bitRnylalanine
prednj sol one, predni sol one 25-di )

25-di et h 1 t at
P btn S6r G0 55161 B Hlo L RS 5 08 raih BN Wi QdRA B (4429 g
P& Wﬁi%moﬁ,i%@&q 298 $he mikhOW A doBled td 6 P T4 8¢ B4, To this

tri anci nol one acet oni de, trianti nol one benetonid

e
t Pibewe ves pdded HRRBCE B8, d37.0%hmmob 416 2) Sellersd by PyBOP (7133 g,
def yhinbe ?l 6: ‘qu WhRh -wak BddeRlif &vBra PRHRaSHsR B fve rRinutes. The reaction

conpound o Invention is conjointly adm nistered
1@aypladed andérmmatrossheera pEargoncand gtimed ovgenighth [The volatiles were

i [ ' . t
L of
BTG BERGH G BAF0L S BB e g 55yl 0
bEtCAxomhel rwashak withusatl NaHC 0 Hp @) und bring andydried opoMght)s. The
t dom de. a npcl o antibodi es.. The nocl onal
Mot ar oy e TR s R 2 18 CRGRE R o
r 0 t@xeocl@dsohitivhiof GoM TER/DCREQHT til) wabaddep Bat NHLextheOBz (25.0 g,
I pyrituno tiuxetan, .gent uzunmab ogamicin, 15
O P TED colr kPO WP PR SR ey b faggn emperature
Exerphi itivilith Sme BeheiiRrelwasphdcntstd asf plioed ipdes highlihCﬂU{n for2
QO OH HINQez N it BocHN~-N OBz BxH + BocHN .OBZ H .0
phpureipRe thephF A falis thengi-pep AmBRaviTR ¢ Fesiieg ﬁﬁéﬁ adages
T%é’d}hg#mlﬁ@%ozm(m.ss ¢ 5383 nfthol 01.eq: B 5EMLNFIMeON;, @O DEEXR7.58 g,
(3').2 mL, 21(3.3 mmol, 4.0 eq.) and the mixture was cooled to 0 °C in an ice bath. To the
cooled mixture was added HOBT (11.53 g, 85.36 mmol, 1.6 eq.) followed by PyBOP
(44.42 g, 85.36 mmol, 1.6 eq.) which was added in several portions over five minutes. The
reaction was placed under argon and allowed to warm to room temperature overnight at
which time a white precipitate had formed. The reaction mixture was cooled and the

solids were collected by filtration and then washed with cold MeCN to give (A) (24.86 g).
Synthesis of (B)

Intermediate (A) (23.0 mmol, 14.5 g) was mixed with TFA/DCM (80%) and stirred
at room temperature for one hour at which time the mixture was concentrated and placed

under high vacuum for 2 hours giving (B).
Synthesis of (C)

To a solution of (B) (1.6 mmol, 1 e¢q.) in MeCN (100 mL) was added 5-
chlorovaleryl chloride (1.9 mmol, 0.24 ml., 1.2 eq.) and DIEA (6.4 mmol, 1.2 mL, 4 eq.).
The mixture was stirred at room temperature overnight and then concentrated to give a
solid. The solid was collected and washed with ether to give the alkyl chloride. To a
solution of the alkyl chloride (0.21 mmol, 0.134 g) in dry acetone (100 mL) was added Nal

(2.5 mmol, 0.387 g) and the reaction was refluxed overnight. The reaction mixture was
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1) piperidine 2) H2, PEfC NNWHN "OH + O Nl - Y' 6 NNY

"NO Ph TFA-NHAA 0 O PhHO O (D) Ih (E) Ph -39

Synt hesis of (A) To a solution of NBoc |eucine (19.81

g, 85.67 mmol, 1.0 eq.) and phenyl al ani ne benzyl

eSth&f cohdentrted un&5 v&luﬂmh thleesQiu@ Qiskolledl i BPOAL, v@Jshm water
was added DI EA (44. 29 60 342. 68 mmmuol ,

i briee, anddindeovaplzs Qo] B M@S‘Qa v@s renayed by @lwn andr'&ae Volatiles

t (18.52 g, 137.08 mmol,
t}%ﬁ‘é‘g"d%é‘%&%@é f/&g’q%@’k%@i 33 g, 137.08 mol, 1.6

ey s added in several portions over five
m hut es. 'F e reaction was placed under an atnosphere

5 of ar g B 23085 off 6 gO MGhAbIIES.6 m ;éf'ﬁ Ma @trht.f@aé’%ﬁé‘d piperidine

rermve under re pressure a remal nin

md®.848 mmohdd ms)mﬁ DIEAu(ﬂﬂﬂbmmt Oéfmg)Emm: stiming fa thewrs at room

il DS L0 RO BB D S v,
v GFiat, ishd driederver BigSOndEhe Melihowd rpnesd by diltrdafionand (e @olatiles

C?@ﬁ% E%?ys‘%ﬁ@e(d%g %Qr 2 ﬁ%@s&}ég tmis) B%?n f‘q %ﬁﬁAc/ MeCH (10

10 sailyi 5% RdAAE0Stmg)rved addad aidlthn/matmmplnmdnmﬂer Ir ampsphere of

er at
c SRRyt S s bl bR e B R i e b1 peoves
giunden gedibed pFeséurs affordirip (D@ 1dimglept i de ami ne. To the
resulting oil was added 15 BocNHhPheCO2H (14. 68 g,
53yBhesixwpCompourddq. ), 550 mL of McCN, and DI EA (27.58
g, 37.2 nL, 213.4 mol, 4.0 eq.) and the m xture was
cool edT4 ostitred solutiamof (£ [doartHioord dMadh é‘hem,dcekted%ﬁ ﬂt 2286-2288]

s P AR. SR Sy Bl ogh il bl G e

a(d#mminnl, 88wk Hl eq0and HOBT QY20 miriol @, 027D g,t H)Sﬂ eqT]’] d'he mixture was

G SRt iR ebieE S50arar shoP PR Ah o0 B ik e iR A

PEedefappdradm. Mae nfbatrehs theh etitielat & °Omndérah laﬁﬁosp&&e of nitrogen

b sun s engiomas e bR i ol e . e
20  Syfphikie fiver vals V(a@necﬂ @i&}emelohnatban& Aied d3r Qnﬂyﬁﬂius Mig80R, @)

was mxed with 809 and stirred oom

t SRpsEated to.an o) thah\@awu ww flash swowwaph%t%ff&%fogmagd !

cacag). IG) 208 erd. plsaar 1C5 Celtbsked CTLYRsSYAQUUM for 2
hours giving (B).
Scheme 2: Synthesis of Example 2

n\)L /¢ \/ILOBZ

‘cl Ph
1) morphofine
2) Ky, BOIC
o™ w9 ?\’ no§ TR
K,NWN\)LN N\)LOH . o NWN\)LN \?)LN 0
c _H ¢ L TEA-H;N H b i H &
\' 0 Ph
F}y Pb (E} Ph 2

25
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Synthesis of (C) To a solution of (B) (1.6 mol, 1

eqg.) in MeCN (100 nL) was added 5- chl oroval eryl

chloride (1.9 nmol, 0.24 n_, 1.2 eq.) and DI EA (6.4

mmol, 1.2 m, 4 eq.). The mxture was stirred at room
tg}p@gﬁgw? overni ght and then concentrated to give a

30 solid he solid was coll ected and washed wi th

et her trg aGbMéon HE(CA (k40 mibh 0i0de g) iﬁd‘m? (29l )t dsaddedfmorpholine

t(tig@atl?é%l chl or| deé@f‘“’@%“}ﬂ%&; g‘%@é n g'rgéa%ﬁt ope

r Qaﬁﬁér&&e\eﬁéco&l%ms%?@c&vaﬁmea labd ditopver e;aﬁtom wiaiihed Wit water
was - t hen concentrated under vacuum and the re (g%avo]ames

d jagd brmee and drisdiovpcMeSias nde MetQr Wasrepoved by filjfatiqe an
lgﬁ% g\ﬁﬁﬁ rl}@ﬁ% rgﬁ%emuﬂ@&tér%@\iﬁ%lm ih 111tEi@ALOMeOH (10

e vo ati| renoved under reduced fressure
g mvli—)n 626(PAIC (mmgasasldsi, aid thpmigureplaged wndge | apnogphereyf hydrogen

pl Pet Pd‘?gr:le)ll"e(r%gﬂ%hm“repcdéh% %CQM’ DI %g\ag@go’ﬁmmrﬁﬁo““d“

0 .r&weyy) presiiiteafosting (F) (1§.OFrog). 2 hours at room

tenperature, the contents were concentrated and
diSsstbesisogf GompBtr@t, washed with water, brine, and

dried over MgSH. The MgSH was rermved by filtration
and t h@oustimtd obgion of @inbseetiBianite Med.ccherebietpr 1988,/ 283-2288]

13, SE A YA AT B IR 1) D

pl(@se dmwhc&ﬂml] labq‘mapleGBTc(D 20twﬂ¢!o@b21mgoﬁ 7 Qq hoThegnixture was
Th | t
Pt E PR B3 pat A ESBoR 1028 Parcd 055, 80 Mis added in

( SBvetal poionq) ) The Myintuhesisshaf stidedpoundedan ametphpne@d nitrogen

S Sk oM B ISR ol gl . e

Wagaaitdeer b whdbed ¥th Marel andbitibddried overcmhydrousl MgSO;, and

o o aged ipangilgipt st MLy LR oY g GoEpp 2
ags. Oﬁ‘%) bt h2end T RYBEPMOIRP CoNBhsed CTUOE5@RML0. 5 eq. )
was added in several portions. The m xture was then
S SchdeB: Bynihesis i EkampR3 at nosphere of nitrogen
overnight. The reaction was then diluted with sat.
NaCl and ext act ed wwth Et OAc. The 20 organic | ayer
vvas vvashng ter and brine, dried over anhydrous
enzrated to an oil that was purified
by fl agh hro‘frat‘agraphy to afford compound 1 (5.1
ng) . | &Bo™0S CT-L < 50 nM 1C50 Cel |l -based CT-L <50
nM SChel%"%'}’é""w hesis of Exanple 2 F1° xOH fOt

N v 9 H 9 o
Uk NJN¢¢J ,¢R
*ﬂ{\g \,L H o iphu o

~N 0 o
QW}N‘\/‘L ¢H\.)LOH + (o]
o ¢ ﬂ o & TFAHN
! i ;
{G) h (E)

Synthesis of (G)

To a solution of (C) (0.040 mmol, 30.0 mg) in THF (2 mL) was added N-
methylpiperazine (0.050 mmol, 5.0 mg) and DIEA (0.040 mmol, 0.5 mg). After stirring

for 2 hours at room temperature, the contents were concentrated and dissolved in EtOAc,
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~N~N" NN OBz OHOPh (C Ph 1) mwphrne 2) H3.
POCNNNN. CHONY(_j.NNO ONOSPATFA-HN._'Q
N OPhNOO (F) Ph (E) Ph 3 25 -41 Synthesis of (F)
To a solution of (C) (O 040 nmmol, 0.030 g) in THE (2

B T DR e R s P o

(rj Q’ﬂ’t‘iﬁtxloh @idﬁ)ﬁlb %IHBISAS ieh'ﬁ)v&ﬁﬁﬂdeﬂfeﬂ?]dbﬂ prsued) CBﬁtghgk @sterowdh déssolved
|ssove i n Et OAC e 't ter 5 rine, a
it B4 ES0ae) MeoR10 kb s 0 SmeEediba andie mofnp s pfieed
anfdadr SmiepRert Bﬁgldrdg%ﬁ Por2ChouRd Ghe Fe@étithSehs BilefRd Wirbugh ite and
crude ester was dissolved in 1:1 EtCAc/ MeOH (10 nl),
5thepplatiles 3onavedyydes srdueed presgure pifordingd G} 819 ra&)ed under

1 atnosphere of hydrogen for 2 hours. The reaction

\Nésnthsmcéﬁempwwﬂdugh Celite and the volatiles rermved
under reduced pressure affordin

Synt he$p 8 seredaelapon atE) [see Ziowgi %?%&)hgfm lt?fﬁsdng%ﬁ $38p-2288}
[ 3@698 .ﬁhQPPQ g5 WDN@@%L)H% addedj(@?a) 0 RS3188 8&11 eq.), DIEA

was added

( (- 5Beme 3B uLolbc_'sB) gnd IﬂOBa (9-20 prrh, 272008 @- Tk | 8'"@2” was
1305?&1 th0 ak@ﬂaﬁ%a 96&2? .26 fnfo1, T05 ? d7 &4 )was JJa%d in
m xture was cool i'n an | ce h a

( gevetl mmbns O'he Gtixtgre véas Thepgtijredit S @dt!llé@f ainratnl@ph@q ef gifrogen
{aérh ‘éﬂ:: Th o cfﬂn%értﬁen"\ﬁﬁuetd%{h s%{ N‘é&rﬁe haktratrdd WRTEIOAD The

ntr ogen over ni reacti on was
t b@md ldyat egh wdshdd wali watingid l:amel, deied peas aehyduwius MgSCasand

aFraeasta o i g MR gt o7 Bl hbgheRipp e Bfnpouna

0{3.9 might ICARXOSALT-L < S0chMyICk] Gdhbasbﬂ OTdt<§mivphy t o
afford compound 2 (6.0 ng). 1C50 20S CT-L < 50 nM

| §8fned: Byiksadf EXarhiple50 nM 20 Schenme 3: Synt hesi s of
Exanpl e 3 00

o w9
NJ JL 0 TF““”’"Y‘LNQ;“\:)LOM
oz —— :\l H o ;\Ph
G

2} Nal, Acetone

1) piperiding
2 H,, PAIC
o Q o] 0
H H H 0
Q!TWN\:)LN N\;)LOH - 0 — O\l‘({\er\:)LN n\:)LN/¢E
o LM o X TFA-HN o "o LMo
N Ph o ™ Ph
(1)) Ph (E) Ph 5

Synthesis of (I)

To a solution of (B) (2.0 mmol, 1 eq.) in MeCN (120 mL) was added 4-
chlorobutryl chloride (2.8 mmol, 0.32 mL, 1.2 eq.) and DIEA (8 mmol, 1.4 mL, 4 eq.).
The mixture was stirred at room temperature overnight and then concentrated to give a
solid. The solid was collected and washed with ether to give the alkyl chloride (0.808 g).
To a solution of the alkyl] chloride (0.09 mmol, 0.060 g) in dry acetone (10 mL) was added

Nal (0.86 mmol, 0.130 g) and the reaction was refluxed overnight. The contents were
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lyN~ N~Caz O0~I O "Ph (C | 1) N-nel hylpl perazine 2)
[T . PAICW" N~ "tJNv _OH ONN'Ii HAHIO v OHO
Ph TFMHzN O O ~Ph O (G Ph (E) h Synthesis of (G To
a solution of (C (0.040 nmol, 30.0 ng) in THE (2 nl)
Wadnesmttaed Dbhdepeichiyrh and teadsidue d(s@olﬁ&ﬁnmmh wﬁhﬂi with walndand

r?lcPuEfﬁlg (agti %fi‘:'gq)g‘?f) M—Eﬁgﬁ ai[ﬁg%fgs ;tgg‘l{rgﬁ!tpg n@g?t > and thevolatiles

C BmevddAlsdediael sltaoR! Pedfitatiolrb{AGsh chrodbtopedphe affuidedi(1) (0.050
vvater and brine, and dried over MgSO4. The MJSHA was

ved by filtration and the volatiles renoved under
reduced pressure. The crude ester was dissolved in
1 :Syntzesiyef /(e OH (10 an) 5% Pd/ C (30.0 ng) added and
the m under | atmosphere of h en

for 2 Hodestuonel (VA0 BRI Gy B AL (A 266 dder pkemdine

andl oS0 ki1, ual ﬁ%)' An@@IEﬂ@W@@mﬂﬂﬂj /5 Mgyl L!Qﬁ‘il slﬂhﬁé SVé'rﬁi t at room
aff ordi ng Synt hesi s of %poun

sﬁ¢mmur§ ammtwere Eyncp@@éed 3l dispej vedve 10 aypshed with water
Lehd ?nnel gs%pdne% ovéﬁﬁgsqé)gﬁ% 8\4%5%4% ed bg ﬁﬁraﬁgn ;nd tfle volatiles

was a g.),
Dlr@move@ Onds reduodd prégurke, The crude gster ayag dlsmd(ﬂg? Z(Et‘a:ﬁred MeOH (10

20013, Shpaf: (B ol aagl o i St Bicch B lodphed &)&&ogen

Wi hh:tniead The reasmtewai filpoxdt thwngh Cdlite and the mlmlvsasrrmmlnmder

stl at 5 an atnosphere of nitrogen
over"ﬁ‘c'= fssuzfﬁg‘o#i@}m was then diluted with sat.

\lkg thk Isa ;nractde)d with EtOAc. The organic |ayer was
thed &6’ and brine, dried over anhydrous

I\/gSO4, n 0k bR o t g
y fl agﬁ g%rf%d?f%ﬁ‘ %g}r' gp{ﬁ‘f%& B' &grge%ﬁn%%m " 15 (%ﬁ% 2288]
rrg) 098 1601, 20%qQ s DME (BGn]n)lWasla%@l ((Da(IOIOZQammlt IR )LD (0.18

moléﬁﬁg%ﬁﬂn)ﬁ%(ﬁéf 073 mr%xlaﬁﬂ) Thg, 3 9 €q. q.). NI'Ae mixtu’\!: M‘s cooled
to 0 °C in an ice bath and PyBOP (0.07 mmol, 36.0 mg, 3.7 eq.) was added in several
portions. The mixture was stirred at 5 °C under an atmosphere of nitrogen ovemight. The
reaction was then diluted with sat. NaCl and extracted with EtOAc. The organic layer was
washed with water and brine, dried over anhydrous MgSQy, and concentrated to an oil that
was purified by flash chromatography to afford compound 5 (18.2 mg). 1Csp 208 CT-L <
50 nM, ICsy Cell-based CT-L <50 nM.
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NIIli ~~0BZ HOOHO 2) Nal, Acetone Ph 1h Ph Ph

(B) 1) piperid ne 2) Hz. Pd/C H xO ~ xO -0141,5 ~t H
01 00 ~-NNHN "OH. ONNPh O HO-~ TFA-H2N O H
O~PhHO 1 OI (J) Ph (E) Ph Synthesis of (1) 20 To

a .sol ut ) 1eq.) in MeCN (120 nl)
mggﬁ%segiyat%e%%&&‘éggﬂw chloride (2.8 nmol, 0.32 ni,
1.2 eq.) and D (8 mol, 1.4 n, 4 eq.). The

m xture was stjr at room tenperature overnight and

then co ﬁLan Ho olgive a solid. The solid was
coIIectggeg was ed\MAﬁh ether to give the al kyl
chloride (0y8Q8 9). Pfo a sol ution of the alkyl
chloride (0.09 muol, 0.060 g) in dry acetone (10 ni)
was added Zi EﬁTﬂ 86 mol, 0.130 g) and the reaction
was refl uxe overn|ght The contents were -43

concentr at ed der vacuum and the reS| ue di ssol \Y
mash t er and |ne an r|e r
'VQ . Wlén

vol atil 8s* renBve*d»n under ced pr essure

Purificeti d’h by flash chromﬁt ogr aphy afforded f"l) .

(0.050 g). 5 Synthesis of (J) To a solution of (1)

(0.040 mmol, 30.0 ng) in THE (2 nL) was added

pﬁ)(!é’?éffdloﬁé’f) (0.050 mol, 4.0 ng) and DI EA (0.040 mol,
After stirring overnight at room

t e npe r)&i p padutionypd (13 Ghe40rrmol 298 me) i BRY (2mbYvaspiided morpholine
d¥ I‘Hlﬁgl 3 %%DIE’)@%@ ifnbfo WalSr Aﬂ@lnﬁl % dV@rmnigt 8t room

ovef 4 was renpbved by filtratlon
amnpm@m dhexgointeats weee qoapanireted divelved dii0ae, wishedk ity water and

T A S, HN ook b o bl i

uwdeereriowdnwdereducedafressyidr dheerudd ester vap diggodved i &1 EtOAc/

SREH0 IS RN DA P D5 ke o

hydrogen for 2 hours. The reaction was filtered through Cellte and the volatiles removed

under reduced pressure affording (K).
Synthesis of Compound 6

To a stirred solution of (E) [see: Bicorg. Med. Chem. Lett., 1999, 9, 2283-2288]
(0.151 mmol, 1.2 eq.) in DMF (3 mL) was added {K) (0.126 mmol, 0.075 g, 1 eq.), DIEA
(0.50 mmol, 88 uL, 4 ¢q.), and HOBT (0.20 mmol, 27.0 mg, 1.6 eq.). The mixture was
cooled to 0 °C in an ice bath and PyBOP (0.202 mmol, 0.105 g, 1.6 eq.) was added in
several portions. The mixture was stirred at 5 °C under an atmosphere of nitrogen
ovemight. The reaction was then diluted with sat. NaCl and extracted with EtOAc. The
organic layer was washed with water and brine, dried over anhydrous MgSO4, and
concentrated to an oil that was purified by flash chromatography to afford compound 6
(46.6 mg). ICsp 205 CT-L < 50 nM, ICsg Cell-based CT-L <50 nM.
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Synt hesis of Conmpound 5 15 To a stirred solution of
(E) [see: Bioorg. Med. Chem Lett., 1999, 9, 2283-2288]
(0.098 nmol, 4.9 eq.) in DM (3 m-) was added (J)
(0.020 nmol, | eq.), DEA (0.18 mmol, 31 AL, 9 eq.),
aigdhdiiBT SyhthesidlofiBxample. 0 ng, 3.7 eq.). The mi xture
was cooled to O Cin an ice bath and PyBOP (0.07
mmol, 36.0 ng, 3.4 eq.) was added in several

port| ons. Thg fiefwas stirred at S C under an

at mosphéeng™pl~ 'ée?q\oewerm ght. The 20 reaction was
t hen dil ut ed vvhth %athen NaCl and extracted with Et OAc.
The organic ®ayer was washed with water and brine,
dried over anhy@ees-MSO4, and concentrated to an oil
that was puaizﬁ-@& by flash chromat ography to afford

conpound 5 (28,42 ng). ICso 20S CT-L < 50 nM 1GC50
Oe}lN based GT- SQ nM 44 _ herre 5: ﬁt heS|soof o Q

Exaapl JL
nw phof’i ~pPNC @’AN O y,~~ H O”O
INOH + O, \,,l, NHNHbHHCX TFA—H2HOOPh 8&0 &K)
Ph (E) Ph 6 Synt hesi s of (K 5 To a solution of (1)
(0.040 mmol, 30.0 ng) in THE (2 nL) was added

[ (0.050 mmol, 5.0 ng) and DI EA (0.040 mmol ,
ng%npéggsoy}%)ter stirring overnight at room

tenperff y E&utu%nfbg 5% bﬁf‘ﬁnﬁwr’%% rﬁé? e SAF(2 0 wal héRained

i n Et OAc, brine, and dried over
Ngsmlplmlwgm ml,rmwwﬁﬁ (01048 et G ad hadfter stirring
Y, vV

e BLALRAE oo Aol EIRY B0 yEE Rt RN Bl O
mwpshed SithdyaGr GRd bidnegdd dritdaater Ma%04 H@weﬁﬂa&Qur\eaSpﬁla@@d by

u y L dissolved

5y AP Bl VA ARERS s Pl vl

r anby E A/ MeDH (duky d‘qu?c#;@ m.@amg)‘ ddvled|iang thekgrixture placed under 1
atmosphere of hydrogen for 2 hours. The reaction was filtered through Celite and the

volatiles removed under reduced pressure affording (L).
Synthesis of Compound 7

To a stirred solution of (E) [see: Bioorg. Med. Chem. Lett., 1999, 9, 2283-2288]
(0.098 mmol, 1.5 eq.) in DMF (3 mL) was added (L) (0.065 mmol, 0.075 g, 1 eq.), DIEA
(0.50 mmol, 88 uL, 8 eq.), and HOBT (0.20 mmol, 27.0 mg, 3.1 eq.). The mixture was
cooled to 0 °C in an ice bath and PyBOP (0.20 mmol, 0.105 g, 3.1 eq.) was added in
several portions. The mixture was then stirred at 5 °C under an atmosphere of nitrogen
overnight. The reaction was then diluted with sat. NaCl and extracted with EtOAc. The
organic layer was washed with water and brine, dried over anhydrous MgSQq, and
concentrated to an oii that was purified by flash chromatography to afford compound 7
(4.8 mg). ICsp 208 CT-L < 50 nM, ICsp Cell-based CT-L <50 nM.

Scheme 7: Synthesis of Example 8
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Synt hesi s of Conpound 6 To a stirred solution of (E)
[see: Bioorg. Med. Chem Lett., 1999, 9, 2283-2288]
15 (0.151 mmol, 1.2 eq.) in DMF (3 nL) was added (K)
(0.126 mmol, 0.075 g, | eq.), DIEA (0.50 nmol, 88 L,
4 eq.), and HOBT (0.20 mmol, 270rTg, 1.6 eq.). \The

m xture was coo edtoO ice bath ang CPo
(0. 202 mmlu hé}p %%S addetnim Lgevetal g,
porti@n Bwa‘s"?tl—rr_ed at 5 C unédetr on

at no er8 oﬁ ni ro‘gen overni ght. The react pgpon was
then dilut® Mith sat. NaCl and extracted with ¥\BOAC
The 20 organl C Iayer was washed with water and bri ne,
dried over ahRyYious MySO4, and concentrated to an
oil that was purified by flash chromat ography to

afford a; (46.6 | Cso 20S CT- L, <6 5¢' Mo
%Lr?l; oL +<50 1M [z 45-Sehepry by Syhy y

ofo\aawple] 7 ol 6L, 0 | VIR - 10 H 00\/|bh° (1@ PR Ia,,,,

Nrel hylnpi par azi ne  2) Hz. (gd/C ~~-K-Y - " Hti NenOH

\~-NNti . NJNH Hj. ROON TFA—NH,OHOOPhO
Plyntkdsis ) (F) h Synthesis of (L) 5 To a solution of

(1) (0.040 nmol, 30.0 ng) in THE (2 nL) was added N

met hy | @bppsuad (BH(0(30 .nithél) waadissobved inDMFA6 ehIPlabd\4-{ibrhblinoacetic

C I R0 R Bivoecd e e A P FrrafioB 50 g 0.68 ),
dTBSAINGGE wablcddlddAs 0 *CUREHRE bith hiid PEREP ((B6Knkiol, 082 gpwds added

dri ed oyver MgSQ4. The S s renpved b filtration.
aff Sipred wieaf? pEOSPheFR RS GEEOD AUF WARTHIE &ﬂf%%é@geﬁfamfﬁ@mgm

CTRERiRHE Yas mﬁediwﬁﬁ@xlmeq@o D) bl ehtrhctBd @ma/Et(Ma@tixéaﬂ.L) The
m.), 5% Pd/C (20.0 ng) added, and _the m xture

upfgwic ayeratww&"@dowhsﬂdw%@ﬁ NabiCOs (ot orral) arﬂ@"ne Sths mo,

I §Cdrie@ Bviynigdod tige aggstﬂ kRl BHthovBd by Aitansh Maeme volatl]es removed

vol atil es rem)ved un reduced pressure aff %

(I[I_I)der reduced pressure to give the intermediate ester (M) (0.195 g). To (M) 0.150 g, 0.23
mmol) was added 10% Pd/C (0.05 g) followed by 5 mL of 1:1 mixture of MeOH and
EtOAc and the mixture was placed under an atmosphere of hydrogen. After 2 hr, the

conients were filtered through a plug of Celite and concentrated under vacuum to give (N)

(0.12 g).

Synthesis of Compound 8

To a stirred solution of (E) [see: Bioorg. Med. Chem. Lett., 1999, 9, 2283-2288]
(0.27 mmot, 0.083 mg, 1.3 eq.) in MeCN (5 mL) was added (N) (0.17 mmol, 0.10 g, 1
eq.), DIEA (1.73 mmol, 0.30 mL, 10 eq.) and HOBT (0.27 mmol, 0.037 mg, 1.6 eq.). The
mixture was cooled to 0 °C in an ice bath and PyBOP (0.27 mmol, 0.14 g, 1.6 eq.) was
added in several portions. The mixture was stirred at 5 °C under an atmosphere of argon
overnight after which, the reaction was diluted with sat. NaCl and extraeted with EtOAc.
The organic layer was washed with water and brine, dried over anhydrous MgSO,, and
concentrated to a paste. The crude material was dissolved in a minimum amount of MeOH
and slowly added into rapidly stitred, 0 °C chilled water (100 mL). Compound 8 was then
isolated by filtration (0.080 g). ICse 20S CT-L < 50 nM, ICsp Cell-based CT-L <50 nM.
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Synt hesi s of Conpound 7 To a stirred solution of (E)
[see: Bioorg. Med. Chem Lett., 1999, 9, 2283-2288]
15 (0.098 mol, 1.5 eq.) in DMF (3 nL) was added (L)
(0.065 nmmol, 0.075 g, 1 eq.), DIEA (0.50 nmol, 88 AL,
8 Seleemie, 8: Spuith¢diRDF BxBmPle 9mol , 27.0 ny, 3.1 eq.). The
m xture was cooled to O Cin an ice bath and PyBOP
(0.20 mmol, 0.105 g, 3.1 eqg.) was added in seve al

portions. The mxturg was tctlwe@ stirred at

at mosphe t NQ,glé The rea ‘S)LOM"

t hen dlﬁ}\n’{ed Wi t *NaCl and extract ed vvlhh

The 20 organj;, Iayer was washed with water arf ICXD)I ne,

dried over nhydrous SO4 and concentrated to an

oi | that vvaE BEEREY "By  f | ash chr omat ogr aphy to

afford conp und7 (48rrg). | C50 20S CT-L < 50 nM

| C50 Cell -bas CT-L <50 n Schene 7: Synt hesi s jaf ¢Q
0

Exanple 4 000 t/Ox0~N O TFA$ %ﬂ N
e SN e o L L i
PH¢8) “1) Yz, PdTF@JNNt NNNl’ + 0N tP"
Il 0 & 0™ TPh TFA—HNOFE’OOHOPhHO(N)p'Ph ¢E)
Ph 8 Synthesis of (N) Conmpound (B) (0.39 mml) was
di ssolved in DMF (6 nL) and 4-norpholinoacetic acid
(&WS%@’P, 0.074 g) was added fol | owed by DIEA (3.90

mmol , O. 0.68 rrLE xture was coaol ed. t
0TQ it Stuinpt AP Bl risares by Gollpwts g amopggays Tk Be
agle\ardsif BB kdpEfbiiGRig ﬁl@nﬁilﬁiﬁﬁ@:ﬁ&bﬂ edfer %Qﬁéhywmdlr% benzyl

warmng to roomte%rature over ni ght. The m x
westerHil |1Bupmdl. hieap i 10 5d.) Mas added|C g{opgéylé:alomg ﬁ! 7mmol 0.22

ELPAES oAl PR (3Tmmop n glqﬂl, G é@y Ghe mifufe v%a'mb\%‘djlo warm and
washed with sat. and brine f:élxzs ,

aftidred ﬂtre@lmd%perm@@&emnahé mswumyafr eanpeirgtedypnder vacuum and
f bikdolvRl hPE‘tO%Q:dwE:QS%Vv%@Ia'térﬁﬁd mﬁomdm%a o&()él\]/’fiﬁa%séﬁ At 8¢k, SO,

pressure to give e Intermedi ate ester gfz_
Twas(rknoed byJ0trgfion@ngd the volatiles removed under reduced pressure to afford (P)

(0.64 g).

Synthesis of (Q)

To a solution of (P) (0.188 mmol, 0.10 g) in THF (20 mL) was added N-
methylpiperazine (0.226 mmol, 22.0 mg) and KI (0.04 mmol, 6.4 mg). After stirring
overnight at room temperature the contents were concentrated and dissolved in EtOAc, -
washed with water and brine, and dried over MgS0O4. The MgSO, was remow?ed by
filtration and the volatiles removed under reduced pressure giving the crude ester (0.095
g). The crude ester (0.095 g) was dissolved in 3:1 MeOH / H,O (8 mL), cooled to 0 °C,
and LiOH (1.6 mmol, 39.0 mg) was added. The mixture was stirred at 5 °C overnight,
quenched with sat. NH,Cl, diluted with water (20 mL), and the pH adjusted to 3 with IN
HCI. The mixture was extracted with chloroform and the organic layers combined and
dried over Na,SQ4. The NazSO4 was removed by filtration and the volatiles removed

under reduced pressure to afford (Q) (20.0 mg).
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nmol ) was added 10% Pd/ C (0.05 g) followed by 5 nL of

1:1 m xture of MeOH and EtOAc and the m xture was

pl aced under an atnosphere of hydrogen. After 2 hr,

the contents were filtered through a plug of Celite
onc r at ed nder vacuumto give (N) (0.12 g).

1§‘d'§§?ffsh P % nmpound 8 To a stirred sol ution of

§ g) 2[78ﬁ?rﬁl B & ﬁg@ONEF (E}%&eer%og%t e%%%ﬁ?gr&@gﬁé%%%]

aqelest il 0O ¢7) iWME (1GnIl)Owg,added (€01 (0.034DhiAY, 00758, 1 eq), DIEA

TG Sy sieaduf FRSKr (05 £ 0 b o e was
babdled® ©YiRQR idebathandBUP (003 hindl, 0.055g, 3B og.)Waiz aa&d in several
added in_several portions. The m xture was stirr at

5 PEtigRY é‘ﬂleawxglfwgﬁ}hg}sgrrsﬁ aty Gotnderanatmpsphere of Plérrogcn ovemlght.

Whhé fbacttdﬂe.vd's@l?&xtdﬂgféd%& sﬁlﬂ Nb@]eﬁd Bk ikt teaabith BNSALk. Q‘IBQ orgamc layer
extracted wth EtCAc. The gani c | ayer was washed

WIS WiRhE® VIt Yentes pndwbnnedém@cpvw@hy% 30 filigredyend gopgentrated
¢ %ed?lt AL phAfd BARRE chrgﬁﬁogﬁ?!gﬂomﬁf do?ﬂpom Ing 20S CT-L

di ssol ved 1 n a m ni“mum anount ~ o and sl ow
aﬁé@@M ﬁ@mqeﬂﬁla@ﬁd;ﬁ"fshﬁﬂem 0 C chilled water (100
ound 8 was then 25 isolated by filtration
ngynth@cpffwnniwﬁ < 50 nM 1C50 Cell-based CT-L
<50 nM -47 Scherre 8: Synthesis of Exarrpl e 9 OOHXO
N C ~C TFA-F NM/OVEHCINOOVE HO, 0 Ph Ph
(P) Ph§ Ph (Iﬁlb‘__ﬂ__/N-rreth perazikg,/ Kl | THE 2) LiOH
MEOA 982 R O™ N xO H O CNmrNa Ol NYNH
N~/ ~H N OH O TFA-NH, NJ Q'I;..le&ol Ph 0 Ph (O Ph (E)

Ph Synt hesis of (P) o
SIS Y Y
R
ﬁwo,\’rnj\“ 1 S T o
o] '\ o) —\Ph

(S) Ph

Iu,m
U u\ ¢ A ﬁ;ﬁ
Qwo’ﬁf“inﬁian * /¢QG . /\Ir
o B o & TFA-HM
\| Ph o
M Pnh (E}

Synthesis of (R)

To a solution of benzyl 2-bromoacetate (4.56 mmol, 0.715 mL) and 4-(2-
hydroxyethyl)morpholine (3.8 mmol, 0.466 mL) in DMF (4 mL) was added NaH (5.7
mmol, 0.136 g) and the mixture stirred overnight under an atmosphere of nitrogen. The
reaction was diluted with brine and extracted with EtOAc. The organic layers were
combined, washed with water and brine, and dried over MgSO,. The MgS80,; was
removed by filtration and the volatiles removed under reduced pressure. The crude ester
was purified by flash chromatography. The purified ester was dissolved in 1:1 MeOH /
EtOAc (10 mL), 5% Pd/C (0.100 g) was added, and the mixture placed under an
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5 To a 0 Csolution of (0) [prepared by follow ng the
sane procedure for the synthesis of (B) except
substituting phenyl al ani ne methyl ester for

phenyl al ani ne benzyl ester) (1.8 mvol, 1 eq.) in DW

( kOénospherwat hyabioged ogdrhighto é&letgabhmasmuwd( filteredthohigh Celite and

Tﬁgncnp%ﬁdgn%égﬂg%rpg&g{ﬁhqggﬁ \)Ngjrsl m 'd st ilrfedn_ at3rggm)

ﬁnp gL al jr@ overni ght. The reaction was concentr at ed
'€ &%m and 10 di ssol ved in Et OAc, washed with

s 1 onbanobp” v EIIoR BROUBBMETE Lk sortfupRg L as mmol

under gj edsuskidd fllessd by DIRA . Ifhhdlo(, B)391 (rﬂ..)ﬁthgﬁuxture was cooled to

o Uk 50 o Banah s 0 iRty ) ok PhBOR I o BRieL 406
( Ghed2fldBABd the RealioNOas afgedhinder(dn.abAosphgt of figén While warming to

After stirring avernight at ro nper at t he
R TR OBl T PATWELS S RSEOTIE Fipe{5Emhiand extracted

VRSREIOW: mzo@mr ma G:;,Jaﬁlb Ners ek Hibtkd OWahedE i ¥at. NAHCO,
I\/g:m!\? was renoved filtration and the vol atil es

a)and éﬁmr@a%fc@&) grddasdravegMesily TheaMesQupwasaemeyed by

(Qltgl%én aﬁﬁ t'he %‘ﬁm@é i‘é%vﬁfﬁrﬁﬁr r@@xc@@?re%ré"@%xﬂ'(gfm ved in
, cooled to C, 20 and LICH (1.6

,,,,esg ﬁrrrg) vvas added The mxture was stirred at 5
C overnig t) quenched with sat. NH4C, diluted with

wat er {20 séfhon GS) (056 nhbIRE 1U18Méd}1t /‘Et@A\B"(Id‘mLMaﬂ‘Qﬁed 5%

The m xture was extracted with chloroformand t

oP&N0d 8)apeths minwis Mecgd arder anjatmesphstec! hxﬁrs_)mvew@t The
NAQSESh M\ﬂﬁm OﬁM%%M]gB Ehd hﬁ'l:oﬁ&‘iilﬁ@@ uNd%lr aﬁduhﬁslo glve (7).

renoved er reduce ressure to afford

ﬁg)mhesé%f@g;;}bm,glfg of Conmpound 9 To a sti rred soI ut| on
(E) [see:” Bioorg. Med. Chem Lett., 1999,
22@@&288]

9 22831’@2&%’1%(1 sBﬁnQ.%gfa@yBJe B?Mger@rea C'hE‘le\éﬁ (1b9
added (0Q g 034 mol 075 ﬁ)& Q(y
nf?e164 mygol, 1.0gq3 HelaMF(laﬁﬂr) M@Bqdde@)( Oﬁﬁmmoll%l snj eq.), DIEA
Ogﬁ?ergm):l lgf:‘)ﬁl( g, @(LCW 911(?’%85 65 99 l-n?rﬁ)l tﬁ (pmg 1.4 e) "l"h%?mxture was
was ad

i WOé@\Ie P3C in poyjce ﬂmhgnd WiéOPr{%ﬁJmmlmﬁé 38 Bé 6 8¢} Wﬁ%ﬂida‘i n
segelld orﬁ:n T &8 s WI EB@ Qﬁ@erg}ﬁ gll(i]atxc of n en

reaction was tnen ilute extrac
whemightOfbe reﬁbt@novqahnnchlmsi aith saﬁabla%@sﬂ @dtrwtftdhwbaﬁf@ﬂc The

S S VR RIS HUEE o
ctmmoeremateg tapingil thet wisf mirified bynflash nbirohatdg@Hby ROl cdmpound 10

g}ggﬁgé\‘: §&;??9§§§Jﬁibf<§69{§ﬂ 160 ent3GaEL [OGRE
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ONOO Br's OBz NaH/ DW -J~0Bz Hz. Pd/C O
N-0---OHOHO OHHOj (R TFAH2NA N~ N, " N~ N Caz
OHOBz HOLPh OOPHh Ph (B) (S) PhH. Pd/C1
~HJIHJIOI-\O YNII NNOH4 OOOHO

Phifl ~=1 ) 1d 05—~ O TFAH2N | Ph O Ph L (T) Ph
( ch the31 gf%%mfle 0 a solution of benzyl
2-brom)ace;ate (4.56 mol, Q. 715 nml) and 4-(2- o
hydromcMAH)m bi e (mw, 0. 46k L) HrgThE (4

m.) was added MahbsfrEwg. mmol , 136 giwand t he gt ure
stirred oveghight under an at ere of nitrog c,ne

reaction was diluted with brime and extracted wi &h
Et OAc. The organic | ayers were conbi ned, washed with
wat er and brine, and dried over MySO4. The I\'E.’,%}W;"Ejas
20 renoved by filtration and the vol atil es r&rB¥e
under reduceqd pressure. The crude ester was pukified

by flash ghr togr aphy. The idied ester wa o

di ssalyadl, &Mt-@«é:r{%%)zw Peh 0 169
g) was adQé'd 0 a he&sseRt ur e Pl udtfer an - 49 °

at nospher e» of hydssgen overni ght. &, reaction vvas\©¢;,
pur ged, fiIt(Ae,red through Celite and concentrated
under vzjg,,u,u.m affording (R) (0.107 g). Synthesis of (9
To a solydffion of (B) (0.56 mml) in DVF (15 niL),
compound (R) (0.56 mml, 5 0.107 g) was added fpl | owed
by DI EA (2. mol , 0. 391 plL),. The nmixture wgs cooled

DIEA,

to HQN\)L \)L 2 S Q/YN\)L FL)L D

OH
Vi, o
CF.

Ph
3 {cC} CFy

l TFA, CH,CL,

H g DIEA, HOBT T

!/\“/Y \/?Lﬁ‘a: \)L“/é;l\( __BOF.DMF (\NWNY&HQ:}LOP‘

0\) 0\) Q \I 0 \@\
)¢Q0 Phomy 7 CF,

iE)

Synthesis of (W)

To a solution of Fmoc-Phe (4-CF3)-OH (2.2 mmol, 1.0 g,) in DCM (20 mL) was
added 1-methylimidizole (6.7 mmol, 0.370 mL). When the solution was homogeneous, 1-
(mesitylene-2-sulfonyl)-3-nitro-1H-1,2,4-triazole (MSNT) (2.9 mmol, 0.870 g,) was
added. Once the MSNT dissolved, the reaction mixture was added to Wang resin (0.8
mmol, 1.0 g) and the resulting solution was allowed to shake for 45 minutes. The resin
was filtered and washed with DMF (50 mL), MeOH (50 mL), and DCM (50 mL). The

resulting resin was allowed to air dry, to yield (W).
Synthesis of (X)

To (W) (0.40 mmol, 0.5 g) was added 20% piperidine/DMF (10 mL) anq the

resulting heterogeneous solution was aflowed to shake for 20 minutes. The mixture was
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O Cin an ice bath and HOBT (0.90 mml, 0.121 g) and
PyBOP (0.90 nmol, 0.466 g) were added and the
reacti on was sti rred under an at nosphere of argon

vvhi>él e Egaﬂag ng room.tenperature overnight. The

i il e reds i vasheqpith CIEE 0 r(ﬂabegH el ankloEM(20 mL) and
W tallowéd 0Gir Z@hemeam WIB&I'JSHC% 7 fhe! agéfvee" rﬁac%
conbi ned, washed with sat 0 (5x rrL3
br ith el rTL) and dri ed over I\/gSO4. The MySO4 was
renoved by filtration and the volatiles renoved under

r ed¥beFis €sure to give (S). Synthesis of (T) To a

sol ution ofb&% (0.56 mmol) in 1:1 MeOH/ EtQAc (10

m) wasTad¥ opamely pves {dgled DYIF aﬁdnlc)hﬁmm-moél (©148awrdol, 0.143
undemngn (@tﬁrmﬁﬂh§g§nﬂ_1) }F@g’rfgcg&[‘ 6P cﬂd%&‘) ;and BOP 0(6%4 mmol, 0.178

reaction was pufg r ough
co El:@n‘tth%ttfefdloumiemrwmpﬂnwt:d)tog;hm C(vil)mght SVt ﬂ&m’.los nokture was

e .&%ﬁem f &Y n%ﬁﬁ%gwgwﬁg?ﬁﬁg?ﬁﬁkﬁfn C?L?(QO mL), and

1. ellevgdyto aim dBVEe Xidl0 (¥).) was added (T) (0.16 nmol,
0.100 g, | eq.), DEA (0.64 nmol, 112L, 4.0 eq.), and
HOBTithedis 26(Zimol , 35.0 ng, 1.6 eq.). The mixture was 20
cooled to O Cin an ice bath and PyBOP (0.25 mmol,
0..1 33Tcg(Y)10686qn<)1 i) avdsladiied ﬂO%smpeeﬂaie/l}MF(z ml].$and the

PPl R0 B U5 A R 58 o v
WI flltcr&hitnd thafélsma\mslheﬂxht}alomc(wwﬂm NMEE@HC10 hLy, and DM (19 mL) and

w th water dried o
B AR e ol S Bt O AP s corlien agsgond time
puﬂmyialde(Z)by flash chromat ography to afford conpound 10
25 (19.0 ngy). 1C50 20S CT-L < 50 nM 1C50 Cell -based
CTiHthes50of M4} - 50 Schene 10: Synthesis of Exanple 13
Jo 00 Frnoc'N'! "OH Wang resin _ F N OW pi peri One
Hy NI J- Glor(Z) (MSNamolyBND g) whR4dd2d DMF (20 rhlby Fﬂl\bC-EBhd—@H@ﬁO mmol,

c-Leu BOP.
\rgxlﬁ@&ﬁ;h 0% kr('ﬁz JSAT o, N6z et BB 08 64
mmol, 0.178 g) and the reaction mixture was allowed to shake overnight. The reaction
mixture was filtered and the resin washed with DMF (40 L), MeOH (40 mL), and DCM
(40 mL), and allowed to air dry, to yield (AA).

ndmog a second time
an

Synthesis of (BB)

To (AA) (0.08 mmol, 0.10 g) was added 20% piperidine/DMF (2 mL) and the |
resulting heterogeneous solution was allowed to shake for 20 minutes. The solution was
filtered and the resin washed with DMF (10 mL), MeOH (10 mL), and DCM (10 mL) and
allowed to air dry. The resin was subjected to the above reaction condition a second time,
to yield (BB).

Synthesis of (CC)

To (BB) (0.08 mmol, 0.10 g) was added DMF (2 mL), 4-morpholinoacetic actd
(0.10 mmol, 0.015 g), DIEA (0.17 mmol, 0.029 mL), HOBT (0.11 mmol, 0.016 g), and
BOP (0.11 mmol, 0.051 g) and the reaction mixture was allowed to shake ovemnight. The
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ODEA HOST ODW O Ilp I SOP, DWW | ~~ Ph / Cry /| CFry

CFy (AA) (2 (Y) piperidine DMV O DI EA, HOST O HIO-

H2N XN N JO(r) BOP. DM NKN G0 H ((0~I 1f OHo , DN

Ph/ O OPh I /| CF (88) CFy(CC)yJTFACH202 N ON
N OBO P DWT CN O RN

' Q
J | TEgRjion pastremps ﬁltm,andﬂ:weglgwaghed(\g h DM (1 %EQ-I)SM?QHG{@“’L)’

T%namﬂr@oﬁdm%r&& %@d(@ﬂ:(z 2 mol, 1.0

was 5 added”1- mathyllmdl zole (6.7
honedds oF¢BpyL) . When the sol uti on was honogeneous, 1-
m3|tyﬁgze gtsulfonyl) 3 -nitro- | H1, 2 4-triazole

( VBNT) "I{)SC@) (ﬁ‘mlmmg 810 gPwis 2d8ed sAFEADEM G mLh @ndBbnixture

di ssol ve reaction mxture was added to ng

r eis l1¢0edgo shnko For 20 nginygys Chedesimaimedpurpiainghe tﬂamqndws filtered
P«ti g'Jree %f‘]%ia ?Eﬁg@?l\i ?l}(]) :%"ﬂ g@&]ﬁﬁjﬁs J;QI% rérﬁc(?\l'eﬁ un&?@cduced

arpdesmmr(tﬁbe rebyltingToibwdOdilugedith DGMr (@€ mL) wedsevappaid d tetal of

Synt h f(X) T 0. 40
altﬂrféj{'%es'étggewm@s&a((j\éved ZOg%npi SZLiSdione/(D?\/F (()1g)wm_§ and

t S\H er ogeneous solution was allowed to
Egrf(thés C%bﬂ&mgq ; :

mnu es. The mxture was -51 filtered

223 th %%&Jkg&‘ﬁgﬁﬁgf o § e Nork 2Med hem it 1686) 9583.2288)
(0.11 mmol, 0.019 g) in MeCN (2 mL) was added (DD) (0.1 mmol), DIEA (2.9 mmol, 0.5
mL), HOBT (0.2 mmol, 0.032g), and BOP (0.23 mmol, 0.103 g) and the mixture was
stirred at room temperature overnight. The reaction was diluted with brine (15 mL) and
extracted with EtOAc. The organic layer was washed with water, sat. NaHCOs3, and brine
and dried over anhydrous MgSQ,. The MgSO, was removed by filtration and the volatiles
removed under reduced pressure. The crude material was purified by flash

chromatography to afford 13 (12.6 mg). ICs 20S CT-L < 500 nM, ICsp Cell-based CT-L
<50 nM.

Eguivalents

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, numerous equivalents to the compounds and methods of use
thereof described herein. Such equivalents are considered to be within the scope of this

invention and are covered by the following claims.

All of the above-cited references and publications are hereby incorporated by

reference.
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allowed to air dry. The resin was subjected to the

above reaction condition a second tine to yield (X).
Synthesis of (Y) 5 To (X) (0.40 mml) was added DM

(20 m.), Fnoc-Leu-OH (0.40 mol, 0.143 g), DIEA (1.6
ml, 0.12 nL), HOBT (0.64 mvol, 0.086 g), and BOP

(0.64 mmol, 0.178 g) and the reaction m xture was

all oned to shake overnight. The reaction m xture was
filtered and the resin washed with DM (40 nL), MOH
l4ing3l), and DCM (40 nL), and allowed to air dry, to
yield (Y). 10 Synthesis of (Z) To (Y) (0.08 mol, 0.1

Qg) was added 20% pi peridine/ DM (2 nL) and the

It esulA megGob ectreh@@mem)f&ﬁlantﬂlmmnm@icgmm dnssia@kmusclc-
for 20 m nutes. The sol ution was fllte d and t

Vagdng, mﬁéanwatthwn(efeomwe%m?m %“"eéﬁ ifpgymuscle

dﬁsla@e WnuROfklaidd LhRthnt Or Srisil MieciB® ifIfBtiAg WRfeducing HIV infection;

Ject ed to the abové reaction condition a second

aﬁcﬁmg thelevel ofivérebigeng pxpressinnhia gissbjest; ¢redierimg thezprigly ofgntigenic

rPR ey e M et b orghifH oo i eing
th@apmaticaliyl effe@ﬂ%d@) of aactdnfﬁﬂ?d (fvibg a stowabbre o0 fotmdlag)or a
nd the actlon m s allowed to shake
g@‘é‘?aﬁF‘&’r??l yﬁﬁ?@p'la@&é?* m xture was filtered and
the resin washed with DVF {140gnliks MeOHo(4@enl), and

DCM (40 ni), and d,{zn/a\laz dryNﬁ(fo\iyl el d ’SAA)

Synt hesi s of ’é@z%ﬁ%}( g s

added 20% pi i ne/ DMFO( 2RAL)R%and tIRé ResOl ting

het er ogeneous solutlon was al |l owed to shake for 20

m nutes. The solution was 25 filtered and the resin

Wﬁshed with DMF (10 ni), MeOH (10 ni), and DCM (10 ni)
"1 1 owed to air dry. The resin was subjected to the

JahayNH ea®-akgl;condi tion a second tine, to yield

BB) . Synthesis of,(CC) To (BB) (0.08 nmmol, 0.10 g)

M?'%dﬂ‘é‘a‘ b 9 £RDY. 4- mor phol i noacetic acid 30

Z(Q(jgr@(qp* 0. 015 g) DI EA (0.17 mmol, 0.029 nl), HOBT
0.11 0.016 and BOP (0.11 nmol, 0.051 g)

fhn& B eanddticare alhh Qgﬂmﬂe was allowed to shake

ST ORI T OB AR i £ oA

6hydroxyalkyl C1 salkoxyalkyl, aryl, and C,.¢aralkyl, each of whlch is optionally

substituted with a group selected from alkyl, amide, amine, carboxylic acid or a
pharmaceutically acceptable salt thereof, carboxyl ester, thiol, and thioether;
m is an integer from 0 to 2; and

n is an integer from O to 2, preferably 0 or 1.
2. A method of claim 1, wherein X is O.

3. A method of claim 2, wherein R®, R%, R, and R® are independently selected from C,.
salkyl, Cghydroxyalkyl, and C,¢aralkyl; and R’ is hydrogen.
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and DCM (15 nL), and allowed to air dry, to yield
(CO. Synthesis of (DD) To (CC (0.08 mol, 0.10 g)
was added 50% TFA/DCM (2 nL) and the m xture 5 was
all owed to shake for 20 mnutes (the resin turned
purple). The reaction was filtered and the resin
washed with DCM (10 nL). The volatiles were renoved
under reduced pressure apd the resulting oil was

4di | ubanethed of dbtm 3, wherair) Rasns! Raip dndependentlst Gteralieyl and R° and R*
eId (DD). Synthesis of Conmpound 13 10
a'%%&%e'%dlegﬁggt gal%/dtl on of (E) [see: Bioorg. Med. Chem
Lett., 1999, 9, 2283-2288] (0.11 mmol, 0.019 g) in

WgNAgﬁstFW%ag%%%@)’ézg%g , 21%115 a@(@ﬁf - 'g m:

0.103 g) and the mxture was stirred at room

o RS R ST 5 AR it g

| ayer was mashed with water, sat. NaHCO3, and brine 15
and dr renmoved
7by f%l?gg?f%ﬁagn?% vo éﬁ: ana,lﬁ? um reduced

pressure. The crude naterlal was purlfled by fl ash
gchr om&%mmfrﬂ% %fﬁe%ﬁzlécﬁ}%n%m%dnhs@o 20S CT-L <
500 nM 1GCso Cell -based CI-L AM  Equi val ents 20
Those skilled in the art wll recognlze or be able to
935 CeAllilod S dintR WHn L1280, miiQUldridd igzper | ment ati on,
numer ous equi val ets to the conpounds and met hods of
use thereof described herein. Such equivalents are
1§0NS hdg&iRsh 6&153{%1 WiviHetdln tHaRompORRI 16 d¥udctukvent i on
and are covered by the followng clains. Al of the
above-cited references and publi\cati ons ane hereby

i ncor por at ed 2?;?25 referenge. /# ad ai nmy. A

nmet hod for the trleat penti of |n | a on

neur odegener at | “‘“JL Wha sty

cancer, chronic |nfectoou dlsease Shyperpooliferative
condition, muscl e disuse, I Mmune-related condition,

or parasitic infection; inHi"biting or reducing-HV

i nfection; affecting the | evel of viral gene
expreSS|on in a subject; or altering the varlety of
Lhnt i gensteod efééalmleévlﬁf%ﬁ@éamwm#@s Sreots®he in an
organi sm conprising adm ni steri\ng a thenapeutically
effective anDugL\ff a conpound |ng as ture of

formula | or ﬁlw/ Yﬁ/\“/N\,J\ \/Jk a
\ “Ph ©

Ph

12. A method of claim 1, wherein the compound has the structure

0 0
H H o
N N N
W <N N
o = " g ="
\ ph

Q

Ph
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pharmaceutically acceptable salt thereof, R 0 R6 R3 0
RBNNNNNX yJORS R OR/ R4AO0OI wherein Xis
0, NH, or Nalkyl; Yis NH, Nalkyl, 0, or C(R9)2; Z
is 0 or C(R9)2; R, R, R3, and R4 are all hydrogen;
each R5, R6, R7, R8, and R9 is independently sel ected
from hydrogen, Cl1_ 6a| kyl, C1 6hydr oxyal kyl ,

C _6al koxyal k){ , and d _6aral kyl, each of which
135 ofstmeshed ofie al@ulbs‘thretﬁm@@cwphu@f@ﬁﬁwt@@m@ct ed from

al kyl, am de, am ne, carboxylicyacid or a

phar maceut i caI I accept abl e sal her eof , rboxyl
ester, thiol, th| oe herG ' nt gerNgomO to
2;andn|sa 0O or 1.
2. A nmethod of cIar vvherein |s OHS A met hod of
claim2, wherein R5, , and’ R8 “ape | naependent Iy
selected fromCl 6al kyl, . 6hydr oxyal kyl , and

Cl_6aral kyl; and R9 is hydrogen. -54 4. A nethod of
claim 3, wherein R5 and R7 are independently

141 Gﬁrlﬁétffdﬂ oftMmM0 vARRITBe c@ﬁr?odxﬂqﬁg edent e
G _6alkyl. 5. A method of claim4, wherein R, R2, R3,

and R4 are all hydrogen. 6. A netkhod of clai\mb5,

wherein Y ig ected from Nal kyf ,~0, and 7. A
met hod of cliai 6 V\her el H a B are
both 0. 8. AWwéthod> n\#% Pe'n ' , mis

0O, and nis 2. 9. Anetohod of cla:mﬁ‘ wher@in Z is
0, mis 1, and nis 2. 10. Alnethod of ¢l aim 1,

wherei n the conpound has theP8tructure HOH OO NN N
HN-HMIKO 1 OPh Ph 11. A nethod of claiml,

wherein the conpound has the structure
15. A method of claim 1, wherein the compound has the structure

Ph
CF3

16, A method for the treatment of inflammation, neurodegenerative disease, muscle-
wasting disease, cancer, chronic infectious disease, hyperproliferative condition, muscle
disuse, immune-related condition, or parasitic infection; inhibiting or reducing HIV infection;
affecting the level of viral gene expression in a subject; or altering the variety of antigenic
peptides produced by the proteasome in an organism, comprising administering a
therapeutically effective amount of a compound having a structure of formula III or a

pharmaceuntically acceptable salt thereof,
R® R®
Y W)r )ﬁr \)L )YQ

0 R’ R4

I
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ON'NHNit HO O\ OPh Ph 12. A nethod of claim]1,
wherein the conpound has the structure H- H O 2 IX
HHO\ OO Ph Ph -55 13. A nethod of claim1,
wherei n the conmpound has the structure HHO H"A O
\ OPh Ph 14. A nethod of claim1l, wherein the
conpound has the structure O N,N~HNHJ O\ OO Ph
Ph 15. A nethod of claim1, wherein the conpound has
wherginst ructure O x' OOII HNJ NA=HQ 00O

xAbs %edlﬁom/b Iﬂa}t[%g_l\f_gﬁ(gf;he treatment of inflammation,

neur odegener dt i ve di seasé, mnuscle- wasting di sease,
RERICRY, and R arei all liydfazehj amds di sease, hyperproliferative

REWIR .20 R* T3S endently selected from hydrogen, C:salkyl, Cy. hydroxyalkyl,
Ci.salkoxyalkyl, aryl, and C, saralkyl, each of which is optionally substituted with a
group selected from amide, amine, carboxylic acid or a pharmaceutically acceptable

salt thereof, carboxyl ester, thiol, and thioether.
17. A method of claim 16, wherein X is O.

18. A method of claim 17, wherein R®, R®, R’, and R® are independently selected from C,.
salkyl, C;. hydroxyalkyl, and C, saralkyl.

19. A method of claim 18, wherein R® and R’ are independently C)_aralkyl and R® and R®
are independently C;_salkyl.

20. A method for the treatment of inflammation, neurodegenerative disease, muscle-
wasting disease, cancer, chronic infectious disease, hyperproliferative condition, muscle
disuse, immune-related condition, or parasitic infection; inhibiting or reducing HIV infection;
affecting the level of viral gene expression in a subject; or altering the variety of antigenic
peptides produced by the proteasome in an organism, comprising administering a
therapeutically effective amount of a compound having a structure of formula IV or a
pharmaceutically acceptable salt thereof,

R'" 0 RS R® o R®

(N O’{I\g)L'?‘JﬁrNg N y

RZO\'R“O

v
wherein
X is O, NH, or N-alkyl;
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di suse, inmune-related condition, or parasitic
infection; inhibiting or reducing HV infection;
affecting the | evel of viral gene expression in a
subject; or altering the variety of antigenic

pepti des produced by the proteasone in an organi sm
conprising admnistering a therapeutically effective
agmount, of ound having a structure of forrmula |11
RorRaR

3 conP
padRreceat hydipgop; anskept abl e salt thereof, R 0

8 L. ly- :

R e Racgbhdelly botediedihivyafledh, & i, Eoonsifprdalkh
N- al KykalkoxRalkyRaryl Rihd GiparalR41, @ach aflwhitlydoptjemllyanisktiRied with a
R6, R7, and 3% are Lgde enden&l selected, from .
hydr §HUR s¢ tE QPRV}HP i AN, O ngjgﬁg c?rapharmaceutlcally acceptable
Ci _6akikmiat kitboxleyler, B a6 mkiakkyl , each of which
is optionally substituted with a group selected from
am de, am ne, carboxylic acid or a pharmaceutically
2accepi mbthed ofdhim 2W&iRAfn XGaoboxyl ester, thiol, and
thioether. 17. A nethod of claim 16, wherein Xis O
18. A nethod of claim 17, wherein R5, R6, R7, and R8
2ar e iAngleed 8Lelhiny2 B SRS IEH® fifdPRY 42k indepaldedtly sefektedl from C).galkyl,
hydr oxyal kyl , and Cl. 6aral kyl. 19. A net hody of claim
Grghydprealivh apd Caspgalkyl- ar e i ndependently Ct 6aral kyl
and R6 and R8 are independently C 6al kyl. 20. A
method for the treatment of inflanmmation,
2heur Sdegibad phelpipeldivderdin R’ mdR ae ngependsptivCaelion,
cancer, chronic infectious disease, hyperproliferative

ondi tion, scl e _ disuse, .i e-related condition,
2%y pArgethed of . ivgisrein Pr?wfifgﬁj??{@ bah 1okt ng HV

infection; affecting the Ievel of viral gene

xpression ip.a subject; qr altering the variety of
25nt1 depiod agﬁ%ﬁg v%wm@eaowm@wmﬁ%wgwﬁ% in an
organi sm conprising adm nistering a thegapeutically
effective anmount of a conpgqund Vi ng, a ructure of
formula IV or a harrm‘ftey%: Iy@pt bl e Jeal t
thereof, R OW X
s O(S H & H o)

26. A method for the treatment of inflammation, neurodegenerative disease, muscle-

wasting disease, cancer, chronic infectious disease, hyperproliferative condition, muscle
disuse, immune-related condition, or parasitic infection; inhibiting or reducing HIV infection;
affecting the level of viral gene expression in a subject; or altering the variety of antigenic
peptides produced by the proteasome in an organism, comprising administering a
therapeutically effective amount of a compound having a structure of formula V or a

pharmaceutically acceptable salt thereof,
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Q 0ORE ORO IV wherein Xis 0, NH, or Nalkyl; -57
R, RZ R3, and R4 are all hydrogen; and R6 and R8 are
i ndependent|y sel ected from hydrogen, Cl_6al kyl,
Cl_6hydroxyal kyl, G _bal koxyal kyl, aryl, and

C -6aral kyl, each of which is optionally substituted
wWth a group selected fromam de, am ne, carboxylic
acid or a pharmaceutically acceptable salt thereof,

carboxyl esterN“thiol, and'tlg oeRher® X1. R od of
cl ai m 20, V\her@m’ ) S%& &%}3\ ()@l,
wherein R6 and R3 a i nidep 5nd@'ptl S Je edl| from

G _6al kyl, G _6hydroxy® kyRX, Bhd C1.Bar&'ky?. 23. A
met hod of claim 22, wherein R6yand R8 are

i ndependently G _6al kyl. 24. A nmethod of claim 23,
wiees LiinORYHaptNREkAr e bot h i sobutyl. 25. A nmethod of

| g1 RR32 i compound has the structure ON
%%,ﬁ@q%%&ﬂ%&@%n% nmet hod for the treatnent of
R’°nRY, &natdi Rrare imdependegbrseteatet ondhypizagen, CmatiollaC; shydroxyalkyl,
wast i ng .di sease, cancer, chronig infectious disease, .
Py pe prURT AR et T Ui el vcisdipgenmy SBbsiuted with
| MuResipeeRtRE foaNEhide dhind® caPRk A dciEor IhHRGha@Aiically acceptable
inhibiting or reducing HV infection;, affecting the
| evelsalpthergof, gprgeneesiex phiek epdrhioathes; andbj ect ; or
qgggngt - kPG V@rd ety of antigenic peptides produced

y t eé%rot easone in an organi sm conprising
adm nistering a therapeutically effective anmount of a

ﬁonp%i&gthﬁé“é'f@?in?zé,t&ﬁé%i @, formula Voor a

phar maceutical Iy acceptable salt thereof, -58 N~ R 0
R6E R30R8 ONN/ N~-NX~N1( aORSROR RO

28. A method of claim 27, wherein R®, R, R’, and R® are independently selected from C;.
salkyl, Cighydroxyalkyl, and C,saralkyl.

29. A method of claim 28, wherein R® and R’ are independently C)aralkyl and R® and R®
are independently C,_galkyl,

30. A method for the treatment of inflammation, neurodegenerative disease, muscle-
wasting disease, cancer, chronic infectious disease, hyperproliferative condition, muscle
disuse, immune-related condition, or parasitic infection; inhibiting or reducing HIV infection;
affecting the level of viral gene expression in a subject; or altering the variety of antigenic
peptides produced by the proteasome in an organism, comprising administering a
therapeutically effective amount of a compound having a structure of formula VI or a

pharmaceutically acceptable salt thereof,

-
N 1 & 3 8
/ﬁ R O R R O R X

VI




V where Xis 0, NH, or Nalkyl; R, R2, R3, and R4 are
all hydrogen; R5, R6, R7, and R8 are independently
sel ected from hydrogen, Cl _6al kyl, CL6hydroxyal kyl,
C _6al koxyal kyl, aryl, and Cl.6aral kyl, each of which
is optionally substituted wwth a group selected from
am de, am ne, carboxylic acid or a pharmaceutically
acceptable salt thereof, carboxyl ester, thiol, and
thioether; and q is an integer fromO to 3. 27. A
fdypd of claim26, wherein Xis 0. 28. A nmethod of
claim 27, wherein R5, R6, R7, and R8 are independently
Xsl@dRdbriN-alkylCl  6al kyl, Cl.6hydroxyal kyl, and

ﬁ pal .2 net hod of claim?28, wherein R5 and
?{é q’"ﬁét %%é}r\ﬁ:?ge& 6aral kyl and R6 and R8 are
Rl6 ndeRé B&Qﬂ&df'p)énﬂntlﬁ aklkotkd fram- hyﬁrdﬁﬁﬁ oy alkor, ¢4 fydroxyalkyl,

treat ment | ammat i on, neurao (btgener ative di sease,

mus ¢ Cesallryelkily agil g Lo sarabierb epch ofilueh 1 opHipratlyisgbsituted with a
d

Ao SfEREL oDl gt BE S oGRBEVI] At or BB Trockiicsy Seceptable
| nhi balt ihn@oﬁrcanbedylcrsWQ ﬂHb}\/and}ﬂmheo,mnd affecting the
l.evel to {\4 ad/t |%ene expression in a subject; or
9P FLPYHRS" tHE Vari ety of antigenic peptides produced

by the proteasone in an organl sm conpri sing

dm ist kN ly effective anount of a
3P@'on‘p it ﬂ%v?ﬂﬁmb&gtwhﬁf formula VI or a
phar maceutl cally accept abI e salt thereof, NN~ R6 IN

\5\’(]3 e? am etﬁ%d '\t"lﬁ]m wngel Ia%ﬁ(* Oﬁ%‘de%%deyﬂgy seé%cgede&om C,.salkyl,
Gikydadlyatkytiaadengariléyland R8 are i ndependently sel ected
from hydrogen, C3_6al kyl, G . hydroxyal kyl,

Cl_6al koxyal kyl, aryl, and C _6aral kyl, each of which

38s optmethad bclsieb3z, lvthﬁeedeﬁvaﬁle%\are@idepmc&ﬁdlyect gitkyflr om

am de, am ne, carboxylic acid or a pharmaceutically

accept abl e

34, A method of claim 33, wherein R® and R® are both isobutyl.

35, A method of claim 30, wherein the compound has the structure

/Q/\g/ EHH ! E\an ol

Ph

36. A method of claim 30, wherein the compound has the structure

\N/ﬁ ) o
H H o}
N N N
W Y N ~ N
Q z H o]} Z H
ph

Ph

-60-



T

salt thereof, carboxyl ester, thiol, and thioether;
and g is an integer fromO to 3. 31. A nethod of claim
30, wherein Xis 0. 32. A nethod of claim 31, wherein
R6 and R8 are independently selected from G _6al kyl,

C _6hydroxyal kyl, and C _6aral kyl. 33. A nethod of
claim 32, wherein R6 and R8 are independently
Cl_6al kyl . 34. A nethod of claim 33, wherein R6 and
3%8™ aremBbed of elaisy 3 whesan the compre ks the gnughug

wherei n the conmpound has the strycture | Nyl
/INJ OO O Ph_Ph 36. A nethod of~claim 30,
t he conpound h s}%he stryctuge N~4\l£|9ﬁiN Fi
O Ph Ph -60 . N\{EE{E.M oﬁ\ i ,
conpound has the strlctlurez NHO |

Ph  Ph -61 N 7 e P
Ph

NN N O
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